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Preface 

 
The proliferation of research publications and continuing public awareness dealing with the fate, 

transport, and remediation of hazardous substances in the environment has stimulated this fourth 
edition of the Groundwater Chemicals Desk Reference. 

Since the publication of the third edition, additional data have been critically reviewed. New or 
additional data included in this edition are bioconcentration factors, aquatic mammalian toxicity 
values, degradation rates, corresponding half-lives in various environmental compartments, ionization 
potentials, aqueous solubility of miscellaneous compounds, Henry’s law constants, biological, 
chemical, and theoretical oxygen demand values for various organic compounds. Five additional 
tables have been added: Test Method Number Index, Dielectric Values of Earth Materials and Fluids, 
Lowest Odor Threshold Concentrations of Organic Compounds in Water, and Lowest Threshold 
Concentrations of Organic Compounds in Water. 

In many instances, investigation of sites contaminated by hazardous substances requires knowledge 
of the origin and source of the release(s). To facilitate this forensic investigation process, a section 
was added describing potential sources of compounds detected in the environment. This information 
should prove useful in determining the origin and timing of the release as well as formulating 
reasonable assessments in identifying potential responsible parties. 

The presentation of data remains virtually unchanged in this edition to make it easy for the reader to 
locate information. When available, photolytic, hydrolysis, biodegradation, and volatilization half-
lives of chemicals in various media are included. In addition, data have been added to various tables 
and indexes including conversion factors, synonyms, replacement of estimated physicochemical 
values with experimentally determined values, octanol-water partition coefficients, dielectric constants 
of various liquids and geologic materials, compounds detected in water soluble fractions of various 
refined petroleum hydrocarbon products, toxicity information, aqueous solubility, adsorption 
information, bioconcentration factors, and test methods. This edition also includes drinking water 
exposure limits reported by the U.S. Environmental Protection Agency. A Degradation Product, 
Impurities, and Chemical Composition Index was added to facilitate the origin of compounds and their 
degradation products in the environment. An Appendix is included which includes environmental fate 
data for 297 compounds not included in the main text. The lowest odor and/or taste thresholds of 
compounds profiled in the main text are now included. 

The book is based on more than 4,300 references, an increase of more than 1,700 references since 
the third edition. Most of the citations cited herein were obtained from peer-reviewed, original 
publications in the documented literature. Every effort has been made to present precise, accurate, and 
reliable information in a clear, consistent format. The publisher and author would appreciate hearing 
from readers regarding corrections and suggestions for material that might be included for use in 
future editions. 

Anyone who has written a book or published a peer-reviewed paper knows that authors need editors 
and vice versa. The author is grateful to Jill J. Jurgenson, Senior Project Coordinator, and Ms. Michele 
Dimont, Project Editor, at Taylor & Francis for their invaluable contributions, suggestions, comments, 
and revisions to this latest edition. I am also grateful to Caroline I. Drucker for her patience and efforts 
in obtaining many peer-reviewed articles. Their efforts were invaluable and the time saved allowed me 
to focus on finalizing this book. Many thanks to the production staff of Taylor & Francis and 
anonymous reviewers for their constructive comments and helpful suggestions. 

I hope that this latest edition will continue to be a valuable resource to those in the environmental 
community dedicated in preserving, protecting, and remediating our environment. 
 
 John H. Montgomery, P.G. 





 
Introduction 

 
The compounds profiled in this book include solvents, herbicides, insecticides, fumigants, and other 

hazardous substances most commonly found in the groundwater and soil environment; the organic 
Priority Pollutants promulgated by the U.S. Environmental Protection Agency (U.S. EPA) under the 
Clean Water Act of 1977 [40 Code of Federal Regulations (CFR) 136, 1977]; and compounds most 
commonly found in the workplace. 

The compound headings are those commonly used by the U.S. EPA and many agricultural 
organizations. Positional and/or structural prefixes set in italic type are not integral parts of the 
chemical names and hence are disregarded in alphabetizing. These include asym-, sym-, n-, sec-, cis-, 
trans-, α-, β-, γ-, o-, m-, p-, N-, S-, etc. 

 
Synonyms: These are listed alphabetically following the convention used for the compound headings. 
Compounds in boldface type are the Chemical Abstracts Service (CAS) names listed in the eighth or 
ninth Collective Index. If no synonym appears in boldface type, then the compound heading is the 
CAS assigned name. Synonyms include chemical names, common or generic names, trade names, 
registered trademarks, government codes and acronyms. All synonyms found in the literature are 
listed. 

Synonyms were retrieved from several references, primarily from the Registry of Toxic Effects of 
Chemical Substances (RTECS, 1985), “The Merck Index” (Budavari et al., 2001), and Material Safety 
Data Sheets. 

Beneath the synonyms is the structural formula, a graphic representation of atoms or group(s) of 
atoms relative to one other. This is given for every compound regardless of its complexity. The 
limitation of structural formulas is that they depict these relationships in two dimensions. 
 
CAS Registry Number (CASRN): This unique identifier is assigned by the American Chemical 
Society to chemicals recorded in the CAS Registry System. This number is used to access various 
chemical databases including the Hazardous Substances Data Bank (HSDB), CAS Online, Chemical 
Substances Information Network, and many others. This entry is also useful to conclusively identify a 
substance regardless of the assigned name. 
 
Department of Transportation (DOT) designation: This is a four-digit number assigned by the U.S. 
Department of Transportation (DOT) to hazardous materials and is identical to the United Nations 
identification number (which is preceded by the letters UN). This number is required on shipping 
papers, on placards or orange panels on tanks and on a label or package containing the material. These 
numbers are widely used by personnel responding to emergency situations, e.g., overturned tractor 
trailers, to identify transported material quickly and easily. The DOT designations and appropriate 
responses to each chemical or compounds are cross-referenced in the Emergency Response 
Guidebook. Additional information is provided in this book, which may be obtained from the U.S. 
Department of Transportation, Research and Special Programs Administration, Materials 
Transportation Bureau, Washington, DC 20590. 
 
DOT label: This label is the hazard classification assigned by the U.S. Department of Transportation. 
Federal regulations require it on all containers shipped. 
 
Molecular formula: This is arranged by carbon, hydrogen, and remaining elements in alphabetical 
order in accordance with the system developed by Hill (1900). Molecular formulas are useful for 
identifying isomers (i.e., compounds with identical molecular formulas) and are required to calculate 
the formula weight of a substance. 
 
Formula weight (FW): This is calculated to the nearest hundredth using the empirical formula and 
the 1981 Table of Standard Atomic Weights as reported in Weast (1986). Formula weights are 
required for many calculations, such as converting weight/volume units, e.g., mg/L or g/L, to molar 
units (mol/L); with density for calculating molar volumes; and estimating Henry’s law constants. 
 
Registry of Toxic Effects of Chemical Substances (RTECS) number: Many compounds are 
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assigned a unique accession number consisting of two letters followed by seven numerals. This 
number is needed to quickly and easily locate additional toxicity and health-based data that are cross-
referenced in the RTECS (1985). For additional information, contact NIOSH, U.S. Department of 
Health and Human Services, Mail Stop C-13, 4676 Columbia Parkway, Cincinnati, OH 45226-1998 
(toll free: 1-800-35-NIOSH; fax: 513-533-8573). 
 
Merck Index: The two sets of numbers refer to the edition and monograph number as found in the 
12th edition of “The Merck Index” (Budavari et al., 2001). For example, the entry 12, 1063 refers to an 
entry in the 12th edition as monograph number 1063. 
 
Physical state, color, and odor: The appearance, including the color and physical state (solid, liquid, 
or gas) of a chemical at room temperature (20–25 °C) is provided. If the compound can be detected by 
the olfactory sense, the odor is noted. Unless noted otherwise, the information provided in this 
category is for the pure substance and was obtained from many sources (CHRIS, 1984; HSDB, 1989; 
Hawley, 1981; Keith and Walters, 1992; Sax, 1984; Sax and Lewis, 1987; Toxic and Hazardous 
Industrial Chemicals Safety Manual for Handling and Disposal with Toxicity and Hazard Data, 1986; 
Sittig, 1985; Verschueren, 1983; Windholz et al., 1983). If available, odor thresholds in air and/or 
taste thresholds in water are given. There are two types of thresholds. According to the American  
Petroleum Institute (API, 1985), the detection threshold is defined as “the lowest concentration of 
stimulus that can be discriminated from stimulus-free blanks.” The recognition threshold is defined as 
“the lowest concentration of stimulus that can be described as possessing a character (i.e., sweet, 
rancid).” The thresholds reported in air are usually reported as parts per billion (ppb) or parts per 
million as micrograms per cubic meter (µg/m3) or milligram per cubic meter (mg/m3), respectively. 
Sometimes the odor threshold in water is given and is reported as µg/kg. Taste thresholds in water are 
usually given in mass per unit volume (e.g., µg/L, mg/L). 
 
Boiling point: This is defined as the temperature at which the vapor pressure of a liquid equals the 
atmospheric pressure. Unless otherwise noted, all boiling points are reported at 1.0 atmosphere 
pressure (760 mmHg). Although not used in environmental assessments, boiling points for aromatic 
compounds have been found to be linearly correlated with aqueous solubility (Almgren et al., 1979). 
Boiling points are also useful for assessing entry of toxic substances into the body. Body contact with 
high-boiling liquids is the most common means of entry of toxic substances into the body. Inhalation 
is the most common means of entry into the body for low-boiling liquids (Shafer, 1987). 
 
Diffusivity in water: Molecular diffusion is defined as the transport of molecules (e.g., organic 
compounds) in either liquid or gaseous states. Typically, molecular diffusion is not a major factor 
under the majority of environmental conditions. However, in saturated aquifers with low pore water 
velocities (i.e., <0.002 cm/sec), diffusion can be a contributing factor in the transport of organic 
compounds. 
Very few experimentally determined diffusivities of organic substances in water are available in the 
documented literature. If experimentally determined diffusivity values are not available, Hayduk and 
Laudie (1974) recommend the following equation for estimating this parameter: 
 
 D = (1.326 x 10-4)/(η1.14V0.589) [1] 
 
where D is the diffusivity of the substance in water (cm2/sec), η is the viscosity of water (centipoise, 
cps), and V is the molar volume of the solute (cm3/mol). The molar volume is easily determined if the 
liquid density of the solute is available. Molar volume may also be determined using the LeBas 
incremental method as described in Lyman et al. (1982). The latter method is required to determine 
molar volumes of substances that are solids at ordinary temperatures. More recent methods for 
estimating molar volume using molecular group contributions are described by Baum (1998). 
 Diffusivity values are reported in a modified exponential form. For example, the experimentally 
determined diffusivity of benzene in water is 1.09 x 10-5 cm2/sec, but this value is reported as 1.09 (x 
10-5 cm2/sec). 
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Dissociation constant: In an aqueous solution, an acid (HA) will dissociate into the carboxylate anion 
(A-) and hydrogen ion (H+) and may be represented by the general equation: 
 
 HA(aq) = H+ + A- [2] 
 
At equilibrium, the ratio of the products (ions) to the reactant (non-ionized electrolyte) is related by 
the equation: 
 
 Ka = ([H+] [A-]/[HA]) [3] 
 
where Ka is the dissociation constant. This expression shows that Ka increases if there is increased 
ionization and vice versa. A strong acid (weak base) such as hydrochloric acid ionizes readily and has 
a large Ka, whereas a weak acid (or stronger base) such as benzoic acid ionizes to a lesser extent and 
has a lower Ka. The dissociation constants for weak acids are sometimes expressed as Kb, the 
dissociation constant for the base, and both are related to the dissociation constant for water by the 
expression: 
 
 Kw = Ka + Kb [4] 
 
where Kw is the dissociation constant for water (10-14 at 25 °C), Ka is the acid dissociation constant, 
and Kb is the base dissociation constant. 
 The dissociation constant is usually expressed as pKa = -log10Ka. Equation [4] becomes: 
 
 pKw = pKa + pKb [5] 
 
When the pH of the solution and the pKa are equal, 50% of the acid will have dissociated into ions. 
The percent dissociation of an acid or base can be calculated if the pH of the solution and the pKa of 
the compound are known (Guswa et al., 1984): 
 
For organic acids:  αa = [100/(1 + 10(pH-pKa))] [6] 
 
For organic bases: αb = [100/(1 + 10(pKw-pKb-pH))] [7] 
 
where αa is the percent of the organic acid that is nondissociated, αb is the percent of the organic base 
that is nondissociated, pKa is the -log10 dissociation constant for an acid, pKw is the -log10 dissociation 
constant for water (14.00 at 25 °C), pKb is the -log10 dissociation constant for base (pKb = pKw-pKa), 
and pH is the -log10 hydrogen ion activity (concentration) of the solution. 
 Given that ions tend to remain in solution, the degree of dissociation will affect processes such as 
volatilization, photolysis, adsorption, and bioconcentration (Howard, 1989). 
 
Entropy of fusion: This value is calculated using the expression 

 
 ∆Sf = ∆Hf/Tm [8] 
 
where ∆Hf is the heat of fusion (cal/mol) and Tm is the melting point (º K) of the pure material. 
 
Heat of fusion: This value, normally reported in kcal/mol, is also referred to as the heat of melting. 
For solids, the heat of fusion is required to estimate the solubility of the solute to account for crystal 
lattice interactions. The theoretical basis for introducing this value into the estimation of aqueous 
solubility of organic solids is explained by Irmann (1965) and Yalkowsky and Valvani (1979). Heat of 
fusion data is available in many texts including Dean (1987), Weast (1986), and CHRIS (1984). 
Experimentally determined data were reported by Plato and Glasgow (1969) and Hickley et al. (1990). 
 
Henry’s law constant: Sometimes referred to as the air-water partition coefficient, the Henry’s law 



xiv    Groundwater Chemicals Desk Reference 
  
constant is defined as the ratio of the partial pressure of a compound in air to the concentration of the 
compound in water at a given temperature under equilibrium conditions. If the vapor pressure and 
solubility of a compound are known, this parameter can be calculated at 1.0 atm (760 mmHg) as 
follows: 
 
 KH = P(FW)/760S [9] 
 
where KH is Henry’s law constant (atm⋅m3/mol), P is the vapor pressure (mmHg), S is the solubility in 
water (mg/L), and FW is the formula weight (g/mol). 
 Henry’s law constant can also be expressed in dimensionless form and may be calculated using one 
of the following equations: 
 
 KH′ = KH/RK 
 
or KH′ = Sa/S [10] 
 
where KH′ is Henry’s law constant (dimensionless), R is the ideal gas constant (8.20575 x 10-5 
atm⋅m3/mol⋅K), K is the temperature of water (degrees Kelvin), Sa is the solute concentration in air 
(mol/L), and S is the aqueous solute concentration (mol/L). Many papers present Henry’s law 
constants as H (M/atm) representing the solubility of the chemical. The relationship between KH and 
H is: 
 
 KH = 1/(H x 1000) [11] 
 
In addition, Henry’s law constants may be expressed as a mole fraction ratio between the air and 
aqueous phases (Leighton and Calo, 1981): 
 
 K′AW = y/x [12] 
 
where y is the mole fraction of the chemical in air and x is the mole fraction of the chemical in water. 
The partition coefficients KH′ and K′AW are related by the expression: 
 
 KH′ = K′AWVw/Va [13] 
 
where Vw is the molar volume of water (m3/mol) and Va is the molar volume of air (m3/mol). At 
standard temperature (25 °C) and pressure (1 atm), Vw and Va are 1.81 x 10-5 and 2.45 x 10-2 m3/mol, 
respectively. 

It should be noted that estimating Henry’s law constant assumes the gas obeys the ideal gas law and 
the aqueous solution behaves as an ideally dilute solution. The solubility and vapor pressure data 
inputted into the equations are valid only for the pure compound and must be in the same standard 
state at the same temperature. 

The major drawback in estimating Henry’s law constant is that both the solubility and the vapor 
pressure of the compound are needed in equation [9]. If one or both parameters are unknown, an 
empirical equation based on quantitative structure-activity relationships (QSAR) may be used to 
estimate Henry’s law constants (Nirmalakhandan and Speece, 1988). In this QSAR model, only the 
structure of the compound is needed. From this, connectivity indexes (based on molecular topology), 
polarizability (based on atomic contributions) and the propensity of the compound to form hydrogen 
bonds can easily be determined. These parameters, when regressed against known Henry’s law 
constants for 180 organic compounds, yielded an empirical equation that explained more than 98% of 
the variance in the data set having an average standard error of only 0.262 logarithm units. 

Henry’s law constant may also be estimated using the bond or group contribution method developed 
by Hine and Mookerjee (1975). The constants for the bond and group contributions were determined 
using experimentally determined Henry’s law constants for 292 compounds. The authors found that 
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those estimated values significantly deviating from observed values (particularly for compounds 
containing halogen, nitrogen, oxygen and sulfur substituents) could be explained by “distant polar 
interactions,” i.e., interactions between polar bonds or structural groups. 

A more recent study for estimating Henry’s law constants using the bond contribution method was 
provided by Meylan and Howard (1991). In this study, the authors updated and revised the method 
developed by Hine and Mookerjee (1975) based on new experimental data that have become available 
since 1975. Bond contribution values were determined for 59 chemical bonds based on known 
Henry’s law constants for 345 organic compounds. A good statistical fit [correlation coefficient (r2) = 
0.94] was obtained when the bond contribution values were regressed against known Henry’s law 
constants for all compounds. For selected chemicals classes, r2 increased slightly to 0.97. 

Russell et al. (1992) conducted a similar study using the same data set from Hine and Mookerjee 
(1975). They developed a computer-assisted model based on five molecular descriptors which was 
related to the compound’s bulk, lipophilicity, and polarity. They found that 63 molecular structures 
were highly correlative with the log of Henry’s law constants (r2 = 0.96). 

Henry’s law constants provided an indication of the relative volatility of a substance. According to 
Lyman et al. (1982), if KH <10-7 atm⋅m3/mol, the substance has a low volatility. If KH is >10-7 but 
<10-5 atm⋅m3/mol, the substance will volatilize slowly. Volatilization becomes an important transfer 
mechanism in the range 10-5< H <10-3 atm⋅m3/mol. Values of KH >10-3 atm⋅m3/mol indicate volatilize-
tion will proceed rapidly. 

The rate of volatilization will also increase with an increase in temperature. ten Hulscher et al. 
(1992) studied the temperature dependence of Henry’s law constants for three chlorobenzenes, three 
chlorinated biphenyls, and six polynuclear aromatic hydrocarbons. They observed that within the 
temperature range of 10 to 55 °C, Henry’s law constant doubled for every 10 °C increase in 
temperature. This temperature relationship should be considered when assessing the role of chemical 
volatilization from large surface water bodies whose temperatures are generally higher than those 
typically observed in groundwater. 

Henry’s law constants are reported in a modified exponential form. For example, the experimentally 
determined Henry’s law constant of benzene is 5.48 x 10-3 atm⋅m3/mol; however, this value is reported 
as 5.48 (x 103 atm⋅m3/mol). 
 
Interfacial tension with water: With few exceptions, most organic compounds entering the aqueous 
environment are nonmiscible liquids. The interfacial tension between the compound and water (i.e., 
groundwater, surface water bodies, etc.) is numerically equivalent to the free surface energy that is 
formed at the interface. Compounds with high interfacial tension values relative to water are easy to 
separate after mixing and are not likely to form emulsions (Lyman et al., 1982). The interfacial tension 
of organic compounds can be used to calculate the spreading coefficient to determine whether it forms 
a lens or macromolecular film with water (Demond and Lindner, 1993): 
 
 sOW = γW(O)-γO(W)-γOW [14] 
 
where sOW is the spreading coefficient of the organic liquid at the air-water interface, γW(O) is the 
surface tension of water saturated with the organic liquid, γO(W) is the surface tension of the organic 
liquid saturated with water and γOW is the interfacial tension between organic liquid and water. 
Organic liquids with spreading coefficients greater than zero form a thin layer on the water surface. 
Conversely, the organic liquid forms a lens if the spreading coefficient is negative. 

The units of interfacial tension are identical for surface tension, i.e., dyn/cm. Interfacial tension 
values of organic compounds range from zero for completely miscible liquids (e.g., acetone, 
methanol, ethanol) up to the surface tension of water at 25 °C which is 72 dyn/cm (Lyman et al., 
1982). Interfacial tension values may be affected by pH, surface-active agents, and dissolved gases 
(Schowalter, 1979). Most of the interfacial tension values reported in this book were obtained from 
Dean (1987), Demond and Lindner (1993), CHRIS (1984), and references cited therein. 
 
Ionization potential: The ionization potential of a compound is defined as the energy required to 
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remove a given electron from the molecule’s atomic orbit (outermost shell) and is expressed in 
electron volts (eV). One electron volt is equivalent to 23,053 cal/mol. 
 
Knowing the ionization potential of a contaminant is required to determine the appropriate 
photoionization lamp for detecting that contaminant or family of contaminants in air. Photoionization 
instruments are equipped with a radiation source (UV lamp), pump, ionization chamber, an amplifier 
(detector), and a recorder (either digital or meter). Generally, compounds with ionization potentials 
less than the radiation source (UV lamp rating) being used will readily ionize and will be detected by 
the instrument. Conversely, compounds with ionization potentials more than the lamp rating will not 
ionize and will not be detected by the instrument. 
 
Bioconcentration factor, log BCF: The bioconcentration factor is defined as the steady-state 
concentration of the chemical in an organism (kg of chemical/kg of organism) to the concentration of 
the chemical in the organism’s environment (kg of chemical/kg of medium or kg of chemical/m3 of 
medium). Bioconcentration factors have also been determined for volatile organic compounds in 
vegetation. The bioconcentration factors were determined by measuring the concentration of the 
compound in leaves (mass/unit volume) to the concentration of the compound in air (mass/unit 
volume) (Hiatt, 1998). Generally, high bioconcentration factors tend to be associated with very 
lipophilic (low aqueous solubility) compounds. Conversely, low bioconcentration factors are 
associated with compounds having high aqueous solubilities. 

Logarithmic bioconcentration factors have been shown to be correlated with the logarithmic octa-
nol/water partition coefficient in aquatic organisms (Davies and Dobbs, 1984; de Wolf et al., 1992; 
Isnard and Lambert, 1988) and fish (Davies and Dobbs, 1984; Kenaga, 1980; Isnard and Lambert, 
1988; Neely et al., 1974; Ogata et al., 1984; Oliver and Niimi, 1985). In addition, bioconcentration 
factors are well correlated by a linear solvation energy relationship (commonly known as LSER) that 
includes the intrinsic solute molecular volume and solvatochromic parameters that measure hydrogen 
bond acceptor basicity and donor acidity of the compound (Park and Cho, 1993). 
 
Soil organic carbon/water coefficient, log Koc: The soil organic carbon or sorption coefficient is 
defined as the ratio of adsorbed chemical per unit weight of organic carbon to the aqueous solute 
concentration. This value provides an indication of the tendency of a chemical to partition between 
particles containing organic carbon and water. Compounds that bind strongly to organic carbon have 
characteristically low solubilities, whereas compounds with low tendencies to adsorb onto organic 
particles have high solubilities. 

Nonionizable chemicals (e.g., hydrocarbons, ethers, alcohol) that sorb onto organic materials in an 
aquifer (i.e., organic carbon) are retarded in their movement in groundwater. The sorbing solute 
travels at linear velocity that is lower than the groundwater flow velocity by a factor of Rd, the 
retardation factor. If the Koc of a compound is known, the retardation factor may be calculated using 
the following equation from Freeze and Cherry (1974) for unconsolidated sediments: 
 
 Rd = Vw/Vc = [1 + (BKd/ne)] [15] 
 
where Rd is the retardation factor (unitless), Vw is the average linear (seepage) velocity of groundwater 
(e.g., ft/day), Vc is the average linear velocity of contaminant (e.g., ft/day), B is the average soil bulk 
density (g/cm3), ne is the effective porosity (unitless), Kd is the distribution (sorption) coefficient 
(cm3/g). 

By definition, Kd is defined as the ratio of the concentration of the solute on the solid to the 
concentration of the solute in solution. This can be represented by the Freundlich equation: 
 
 KF (or Kd) = VMS/MML = CS/CL

n [16] 
 
where V is the volume of the solution (cm3), MS is the mass of the sorbed solute (g), M is the mass of 
the porous medium (g), ML is mass of the solute in solution (g), CS is the concentration of the sorbed 
solute (g/cm3), CL is the concentration of the solute in the solution (g/cm3), and n is a constant. 
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 Values of n are normally between 0.7 and 1.1 although values of 1.6 have been reported (Lyman et 
al., 1982). If n is unknown, it is assumed to be unity and a plot of CS versus CL will be linear. The 
distribution coefficient is related to Koc by the equation: 
 Koc = Kd/foc [17] 
 
where foc is the fraction of naturally occurring organic carbon in soil. 
 Sometimes Kd is expressed on a naturally occurring organic-matter basis and is defined as: 
 
 Kom = Kd/fom [18] 
 
where fom is the fraction of naturally occurring organic matter in soil. The relationship between Koc 
and Kom is defined as: 
 
 Kom = 0.58Koc [19] 
 
where the constant 0.58 is assumed to represent the fraction of carbon present in the soil or sediment 
organic matter (Allison, 1965). 

In fractured rock aquifers in which the porosity of the solid mass between fractures is insignificant, 
Freeze and Cherry (1974) report the retardation equation as: 
 
 Rd = Vw/Vc = [1 + (2KA/b)] [20] 
 
where KA is the distribution coefficient (cm) and b is the aperture of fracture (cm). 

To calculate the retardation factors for ionizable compounds such as acids and bases, the fraction of 
unionized acid (αa) or base (αb) needs to be determined (see Dissociation constant). According to 
Guswa et al. (1984), if it is assumed only the un-ionized portion of the acid is adsorbed onto the soil, 
the retardation factor for the acid becomes: 
 
 Ra = [1 + (αaBKd/ne)] [21] 
 
However, for a base they assume that the ionized portion is exchanged with a monovalent ion and the 
un-ionized portion of the base is adsorbed hydrophobically. Therefore, the retardation factor for the 
base is: 
 
 Rb = {1 + [(αbBKd)/ne] + [CECB(1-αb)]/(100Σz+ne)} [22] 
 
where CEC is the cation exchange capacity of the soil (cm3/g) and Σz+ is the sum of all positively 
charged particles in the soil (milliequivalents/cm3). Guswa et al. (1984) report that the term Σz+ is 
approximately 0.001 for most agricultural soils. 

Correlations between Koc and bioconcentration factors in fish and beef have shown a log-log linear 
relationship (Kenaga, 1980) as well as solubility of organic compounds in water (Abdul et al., 1987; 
Means et al., 1980). Moreover, the log Koc has been shown to be related to molecular connectivity 
indices (Govers et al., 1984; Gerstl and Helling, 1987; Koch, 1983; Meylan et al., 1992; Sabljić and 
Protić, 1982; Sabljić, 1984, 1987), solvatochromic parameters (Cho and Park, 1995), and high 
performance liquid chromatography (HPLC) capacity factors (Haky and Young, 1984; Hodson and 
Williams, 1988; Pussemier et al., 1990; Szabo et al., 1990, 1990a). 

In instances where experimentally determined Koc values are not available, they can be estimated 
using recommended regression equations as cited in Lyman et al. (1982) or Meylan et al. (1992). All 
the Koc estimations are based on regression equations in which the aqueous solubility or the Kow of the 
substance is known. 

Various classes of compounds are not represented in recommended regression equations for 
estimating Koc values because experimentally determined Koc values are not available. These classes 
of compounds include, but are not limited to, alcohols, aldehydes, esters, ether, saturated hydro-
carbons, and ketones. Generally, these types of compounds are very soluble in water (i.e., mg/L or 
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greater) and low Kow values suggesting its adsorption to soil will be nominal. Nevertheless, these com-
pounds will adsorb to some degree on activated carbon. Removal of these compounds and other 
hazardous substances from water by adsorption on powdered or granular activated carbon is 
commonly used as a primary or secondary remedial alternative. 

Adsorption isotherms of compounds onto activated carbon or other materials are usually 
approximated by the Freundlich equation: 
 
 log x/m = log KF + (1/n) log C [23] 
 
where x/m is the amount of solute adsorbed (e.g., mg/g of carbon), C is the equilibrium concentration 
(e.g., mg/L), and KF and 1/n are empirical constants characteristic of the compound and adsorption 
material. When n is unity, the adsorption isotherm is linear. Freundlich constants (KF) for a variety of 
organic compounds are summarized in Table 15. 
 
Octanol/water partition coefficient, log Kow: The Kow of a substance is the n-octanol/water partition 
coefficient and is defined as the ratio of the solute concentration in the water-saturated n-octanol phase 
to the solute concentration in the n-octanol-saturated water phase. Values of Kow are therefore unitless. 
The octanol/water partition coefficient has been recognized as a key parameter in predicting the 
environmental fate of organic compounds. The log Kow has been shown to be linearly correlated with 
log BCF in aquatic organisms (Davies and Dobbs, 1984; de Wolf et al., 1992; Isnard and Lambert, 
1988), in fish (Davies and Dobbs, 1984; Kenaga, 1980; Isnard and Lambert, 1988; Neely et al., 1974; 
Ogata et al., 1984; Oliver and Niimi, 1985), log soil organic carbon-water partition coefficients (Koc) 
(Chiou et al., 1979; Kenaga and Goring, 1980), log of the solubility of organic compounds in water 
(Banerjee et al., 1980; Chiou et al., 1977, 1982; Hansch et al., 1968; Isnard and Lambert, 1988; Miller 
et al., 1984, 1985; Tewari et al., 1982; Yalkowsky and Valvani, 1979, 1980), molecular surface area 
(Camilleri et al., 1988; Funasaki et al., 1985; Miller et al., 1984; Woodburn et al., 1992; Yalkowsky 
and Valvani, 1979, 1980), molar refraction (Yoshida et al., 1983), molecular connectivity indices 
(Govers et al., 1984; Patil, 1991; Woodburn et al., 1992), reversed-phase liquid chromatography 
(RPLC) retention factors (Khaledi and Breyer, 1989; Woodburn et al., 1992), RPLC capacity factors 
(Braumann, 1986; Minick et al., 1989), isocratic RPLC capacity factors (Hafkenscheid and 
Tomlinson, 1983); HPLC capacity factors (Brooke et al., 1986; Carlson et al., 1975; DeKock and 
Lord, 1987; Eadsforth, 1986; Hammers et al., 1982; Harnisch et al., 1983; Kraak et al., 1986; Miyake 
et al., 1982, 1987, 1988; Szabo et al., 1990, 1990a, 1900b), HPLC retention times (Burkhard and 
Kuehl, 1986; Mirrlees et al., 1976; Sarna et al., 1984; Veith and Morris, 1978; Webster et al., 1985), 
reversed-phase thin layer chromatography retention parameters (Bruggeman et al., 1982), gas 
chromatography retention indices (Valkó et al., 1984), distribution coefficients (Campbell et al., 
1983), solvatochromic parameters (Sadek et al., 1985), biological responses (Schultz et al., 1989), log 
of the n-hexane/water and L-a-phosphatidycholine dimyristol partitioning coefficients (Gobas et al., 
1988), molecular descriptors and physicochemical properties (Bodor et al., 1989; Warne et al., 1990), 
molecular structure (Suzuki, 1991), LSER’s (Kamlet et al., 1988), and substituent constants which are 
based on empirically derived atomic or group constants and structural factors (Hansch and Anderson, 
1967; Hansch et al., 1972), including some intramolecular interactions (Wang et al., 1997). Variables 
needed for employing the LSER method have recently been presented by Hickey and Passino-Reader 
(1991). Ionizable compounds (e.g., acids, amines and phenols), Kow values are a function of pH. 
Unfortunately, many investigators have neglected to report the pH of the solution at which the Kow 
was determined. If a Kow value is used for an ionizable compound for which the pH is known, both 
values should be noted. 
 
Melting point: The melting point of a substance is defined as the temperature at which a solid 
substance undergoes a phase change to a liquid. The reverse process, the temperature at which a liquid 
freezes to a solid, is called the freezing point. For a given substance, the melting point is identical to 
the freezing point. 

Unless noted otherwise, all melting points are reported at the standard pressure of 1.0 atm (760 
mmHg). Although the melting point of a substance is not directly used in predicting its behavior in the 
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environment, it is useful for determining the phase in which the substance would be found under 
typical conditions. 

 
Solubility in organics: The presence of small quantities of solvents can enhance a compound’s 
solubility in water (Nyssen et al., 1987). Consequently, its fate and transport in soils, sediments, and 
groundwater will be changed due to the presence of these cosolvents, e.g., soils contaminated with 
compounds having low water solubilities tend to remain bound to the soil by adsorbing onto organic 
carbon and/or by interfacial tension with water. A solvent introduced to an unsaturated soil 
environment (e.g., a surface spill, leaking above- or underground storage tank, etc.) may come in 
contact with existing soil contaminants. As the solvent interacts with the existing contamination, it 
may mobilize it, thereby facilitating its migration. Consequently, the organic solvent can facilitate the 
leaching of contaminants from the soil to the groundwater table. Therefore, the presence of cosolutes 
must be considered when predicting the fate and transport of contaminants in the unsaturated zone, the 
groundwater table, and surface water bodies. 
 
Solubility in water: The water solubility of a compound is defined as the saturated concentration of 
the compound in water at a given temperature and pressure. This parameter is perhaps the most 
important factor in estimating a chemical’s fate and transport in the aquatic environment. Compounds 
with high water solubilities tend to desorb from soils and sediments (i.e., they have low Koc values), 
are less likely to volatilize from water, and are susceptible to biodegradation. Conversely, compounds 
with low solubilities tend to adsorb onto soils and sediments (have high Koc), volatilize more readily 
from water and bioconcentrate in aquatic organisms. The more soluble compounds commonly enter 
the groundwater table more readily than their less soluble counterparts. 

The water solubility of a compound varies with temperature, pH (particularly, ionizable compounds 
such as acids and bases), and other dissolved constituents, e.g., inorganic salts (electrolytes) and 
organic chemicals including naturally occurring organic carbon, such as humic and fulvic acids. At a 
given temperature, the variability or discrepancy of water-solubility measurements documented by 
investigators may be attributed to one or more of the following: (1) purity of the compound; (2) 
analytical method employed; (3) particle size (for solid solubility determinations only); (4) adsorption 
onto the container and/or suspended solids; (5) time allowed for equilibrium conditions to be reached, 
(6) losses due to volatilization; and (7) chemical transformations (e.g., hydrolysis). 

The water solubility of chemical substances has been related to log BCF, log Koc (Abdul et al., 
1987; Means et al., 1980), log Kow (Chiou et al., 1977, 1982; Hansch et al., 1968; Miller et al., 1984, 
1985; Yalkowsky and Valvani, 1979, 1980), HPLC capacity factors (Hafkenscheid and Tomlinson, 
1981; Whitehouse and Cooke, 1982), molecular descriptors and physico-chemical properties (Warne 
et al., 1990), log Kom (Chiou et al., 1983), total molecular surface area (Amidon et al., 1975; Hermann, 
1972; Lande and Banerjee, 1981; Lande et al., 1985; Valvani et al., 1976), the compound’s molecular 
structure or quantitative structure-property relationship (Nirmalakhandan and Speece, 1988a, 1989; 
Patil, 1991; Sutter and Jurs, 1996; Suzuki, 1989), boiling points (Almgren et al., 1979; Yaws et al., 
1997) and for homologous series of hydrocarbons or classes of organic compounds-carbon number 
(Bell, 1973; Krzyzanowska and Szeliga, 1978; Mitra et al., 1977; Robb, 1966) and molar volume 
(Edward, 1998; Lande and Banerjee, 1981). With the exception of the molecular structure-solubility 
relationship, regression equations generated from the other relationships have demonstrated a log-log 
linear relationship for these properties. The reported regression equations are useful in estimating the 
solubility of a compound in water if experimental values are not available. In addition, the solubility 
of a compound may be estimated from experimentally determined Henry’s law constants (Kamlet et 
al., 1987) or from measured infinite dilution activity coefficients (Wright et al., 1992). 

Unless otherwise noted, all reported solubilities were determined using distilled water. For some 
compounds, solubilities were determined using groundwater, natural seawater or artificial seawater. 

Solubility concentrations can be expressed many ways, including molarity (mol/L), molality 
(mol/kg), mole fraction, weight percent, mass per unit volume (e.g., g/L), etc. The conversion 
formulas for solutions having different concentration units are presented in Table 1. 

Methods for estimating the aqueous solubilities of organic solutes can be found in Lyman et al. 
(1982), Yalkowsky and Banerjee (1992), and Baum (1998). 



xx    Groundwater Chemicals Desk Reference 
  
Specific density: The specific density, also known as relative density, is defined as: 
 ρ = ds/dw [24] 
 
where ds is the density of a substance (g/mL or g/cm3) and dw is the density of distilled water (g/mL or 
g/cm3). Values of specific density are unitless and are reported in the form ρ at Ts/Tw where ρ is the 
specific density of the substance, Ts is the temperature of substance at the time of measurement (°C) 
and Tw is the water temperature (°C). 

For example, the value 1.1750 at 20/4 °C indicates a specific density of 1.1750 for the substance at 
20 °C with respect to water at 4 °C. At 4 °C, the density of water is exactly 1.0000 g/mL (g/cm3). 
Therefore, the specific density of a substance is equivalent to the density of the substance relative to 
the density of water at 4 °C. Unless otherwise noted, all specific density values are reported relative to 
the density of water at 4 °C. Therefore, the value 1.1750 at 20/4 °C is reported as 1.1750 at 20 °C. 

The density of a hydrophobic substance enables it to sink or float in water. Density values are 
especially important for liquids migrating through the unsaturated zone and encountering the ground-
water table as “free product.” Generally, liquids that are less dense than water “float” on the 
groundwater table. Conversely, organic liquids that are more dense than water commonly “sink” 
through the groundwater table, e.g., dense nonaqueous phase liquids such as chloroform, 
dichloroethane, and tetrachloroethylene. 

Hydrophilic substances, on the other hand, behave differently. Acetone, which is less dense than 
water, does not float on water because it is freely miscible with water in all proportions. Therefore, the 
solubility of a substance must be considered in assessing its behavior in the subsurface. 
 

Environmental fate: Chemicals released in the environment are susceptible to several degradation 
pathways, including chemical (i.e., hydrolysis, oxidation, reduction, dealkylation, dealkoxylation, 
decarboxylation, methylation, isomerization, and conjugation), photolysis or photooxidation and 
biodegradation. Compounds transformed by one or more of these processes may result in the 
formation of more toxic or less toxic substances. In addition, the transformed product(s) will behave 
differently from the parent compound due to changes in their physicochemical properties. Many 
researchers focus their attention on transformation rates rather than the transformation products. 
Consequently, only limited data exist on the transitional and resultant end products. Where available, 
compounds that are transformed into identified products as well as environmental fate rate constants 
and/or half-lives are listed. 

In addition to chemical transformations occurring under normal environmental conditions, abiotic 
degradation products are also included. Types of abiotic transformation processes or treatment 
technologies fall into two categories: physical and chemical. Types of physical processes used in 
removing or eliminating hazardous wastes include sedimentation, centrifugation, flocculation, oil-
water separation, dissolved air flotation, heavy media separation, evaporation, air stripping, steam 
stripping, distillation, soil flushing, chelation, liquid-liquid extraction, supercritical extraction, 
filtration, carbon adsorption, absorption, reverse osmosis, ion exchange, and electrodialysis. This 
information can be useful in evaluating abiotic degradation as a possible remedial measure. Chemical 
processes include neutralization, precipitation, hydrolysis (acid or base catalyzed), photolysis or 
irradiation, oxidation-reduction, oxidation by hydrogen peroxide, alkaline chlorination, electrolytic 
oxidation, catalytic dehydrochlorination, and alkali metal dechlorination. 

If available, experimentally determined hydrolysis and photolytic half-lives of chemicals are 
provided. The half-life of a chemical is the time required for the parent chemical to reach one-half or 
50% of its original concentration. 

Chemicals will undergo photolysis if they can absorb sunlight. Photolysis can occur in air, soil, 
water, and plants. The rate of photolysis is dependent upon the pH, temperature, presence of 
sensitizers, sorption to soil, depth of the compound in soil and water. Lyman et al. (1982) present an 
excellent overview of the photolysis process. 

The rate of chemical hydrolysis is highly dependent upon the compound’s solubility, temperature 
and pH. Since other environmental factors such as photolysis, adsorption, volatility (i.e., Henry’s law 
constants) and adsorption can affect the rate of hydrolysis, these factors are virtually eliminated by 
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performing hydrolysis experiments under carefully controlled laboratory conditions. The hydrolysis 
half-lives reported in the literature were calculated using experimentally determined hydrolysis rate 
constants. 

Most of the abiotic chemical transformation products reported in this book are limited to only three 
processes: hydrolysis, photooxidation, and chemical oxidation-reduction. These processes are the most 
widely studied and reported in the literature. Detailed information describing the above technologies, 
their availability/limitation and company sources is available (U.S. EPA, 1987). 
 
Vapor density: The vapor density of a substance is defined as the ratio of the mass of vapor per unit 
volume. An equation for estimating vapor density is readily derived from a varied form of the ideal 
gas law: 
 
 PV = MRK/(FW) [25] 
 
where P is the vapor pressure (atm), V is the volume (L), M is the mass (g), R is the ideal gas constant 
(8.20575 x 10-2 atm⋅L/mol⋅K) and K is the temperature (degrees Kelvin). Recognizing that the density 
of a substance is defined as: 
 
 ds = M/V [26] 
 
and substituting this equation into the equation [25], rearranging, and simplifying yields the vapor 
density (g/L) of a substance, dv: 
 
 ds = P(FW)/RK [27] 
 
At standard temperature (293.15 K) and pressure (1 atm), equation [26] simplifies to: 
 
 dv = FW/24.47 [28] 
 
The specific vapor density of a substance relative to air is determined using: 
 
 pv = FW/24.47pair [29] 
 
where pv is the specific vapor density of a substance (unitless) and pair is the vapor density of air (g/L). 
 The specific vapor density, pv, is simply the ratio of the vapor density of the substance to that of air 
under the same pressure and temperature. According to Weast (1986), the vapor density of dry air at 
20 °C and 760 mmHg is 1.204 g/L. At 25 °C, the vapor density of air decreases slightly to 1.184 g/L. 
Calculated specific vapor densities are reported relative to air (set equal to 1) only for compounds that 
are liquids at room temperature (i.e., 20–25 °C). 
 
Vapor pressure: The vapor pressure of a substance is defined as the pressure exerted by the vapor 
(gas) of a substance when it is under equilibrium conditions. It provides a semi-quantitative rate at 
which it will volatilize from soil and/or water. The vapor pressure of a substance is a required input 
parameter for calculating the air-water partition coefficient (see Henry’s law constant), which in turn 
is used to estimate the volatilization rate of compounds from groundwater to the unsaturated zone and 
from surface water bodies to the atmosphere. 
 
 
 FIRE HAZARDS 
 
Flash point: The flash point is defined as the minimum temperature at which a substance releases 
ignitable flammable vapors in the presence of an ignition source, e.g., spark or flame. Flash points 
may be determined by two methods: Tag closed cup via American Society for Testing and Materials 
(ASTM) method D56 or Cleveland open cup via ASTM method D93. Unless otherwise noted, all 
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flash point values represent closed cup method determinations. Flash point values determined by the 
open cup method are slightly higher (about 10–15 °C) than those determined by the closed cup 
method; however, the open cup method is more representative of actual environmental conditions. 

A material with a flash point of ≤ 100 °F is considered dangerous, whereas a material having a flash 
point >200 °F is considered to have a low flammability (Sax, 1984). Substances with flash points 
within this temperature range are considered to have moderate flammabilities. 
 
Lower explosive limit: The minimum concentration (vol % in air) of a flammable gas or vapor 
required for ignition or explosion to occur in the presence of an ignition source (see also Flash point). 
 
Upper explosive limit: The maximum concentration (vol % in air) of a flammable gas or vapor 
required for ignition or explosion to occur in the presence of an ignition source (see also Flash point). 
 
 
 HEALTH HAZARD DATA 
 
Immediately Dangerous to Life or Health (IDLH): According to NIOSH (1997), the IDLH level   
“. . . for the purpose of respirator selection represents a maximum concentration from which, in the 
event of respirator failure, one could escape within 30 minutes without experiencing any escape-
impairing or irreversible health effects.” Concentrations are typically reported in parts per million 
(ppm) or milligrams per cubic meter (mg/m3). 
 
Exposure limits: The permissible exposure limits (PELs) in air, set by the Occupational Health and 
Safety Administration (OSHA), can be found in the Code of Federal Regulations (General Industry 
Standards for Toxic and Hazardous Substances, 1977). Unless noted otherwise, the PELs are 8-h time-
weighted average (TWA) concentrations. 

Also included are recommended exposure limits (RELs) published by NIOSH (1997) and/or 
threshold limit values (TLVs) published by the American Conference of Governmental Industrial 
Hygienists (ACGIH). Unless noted otherwise, the NIOSH RELs are TWA concentrations for up to a 
10-h workday during a 40-h workweek. The short-term exposure limit (STEL) is a 15-min TWA that 
should be exceeded at any time during the workday. Recommended ceiling values are concentrations 
that should never be exceeded at any time during the day. 

The ACGIH’s TLVs are subdivided into three exposure classes. The TLVs, which are updated 
annually, are defined as follows: 
 

Threshold Limit Value-Time Weighted Average (TLV-TWA) – the TWA concentration for a 
normal 8-h workday and a 40-h workweek, to which nearly all workers may be repeatedly 
exposed, day after day, without adverse effect. 
 
Threshold Limit Value-Short Term Exposure Limit (TLV-STEL) – the concentration to which 
workers can be exposed continuously for a short period of time without suffering from (1) 
irritation; (2) chronic or irreversible tissue damage; or (3) narcosis of sufficient degree to increase 
the likelihood of accidental injury, impair self-rescue, or materially reduce work efficiency, 
provided that the daily TLV-TWA is not exceeded. It is not a separate independent exposure 
limit; rather, it supplements the TWA limit where there are recognized acute toxic effects from a 
substance whose toxic effects are primarily of a chronic nature. STELs are recommended only 
where toxic effects have been reported from high short-term exposures in either humans or 
animals. 
 
A STEL is defined as a 15-min time-weighted average exposure which should not be exceeded at 
any time during a workday even if the 8-h TWA is within the TLV. Exposures at the STEL 
should not be longer than 15 min and should not be repeated more than four times per day. There 
should be at least 60 minutes between successive exposures at the STEL. An averaging period 
other than 15 min may be recommended when warranted by observed biological effects. 
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Threshold Limit Value-Ceiling - the concentration that should not be exceeded during any part of 
the working exposure. 

 
Additional information can be obtained from OSHA, by writing to Technical Data Center, U.S. 
Department of Labor, Washington, DC 20210. The NIOSH Pocket Guide to Chemical Hazards is 
available in electronic formats (e.g., CD-ROM and diskettes) from Industrial Hygiene Services, Inc., 
941 Gardenview Office Parkway, St. Louis, MO 63141 (toll free: 1-800-732-3015; fax: 314-993-
3193), Micromedex, Inc., 6200 South Syracuse Way, Suite 300, Englewood, CO (toll free: 1-800-525-
9083; fax: 303-486-6464), or Praxis Environmental Systems, Inc., 251 Nortontown Road, Guilford, 
CT (telephone: 203-458-7111; fax: 203-458-7121). ACGIH’s address is 1300 Kemper Meadow Drive, 
Cincinnati, OH 45240-1634 (telephone: 513-742-2020; fax: 513-742-3355; http://www.acgih.org). 
 
Symptoms of exposure: Effects of exposure caused by inhalation of gases, ingestion of liquids or 
solids, contact with eyes or skin are provided. This information should only be used as a guide to 
identify potential effects of exposure. If exposure to a chemical is suspected or known, seek 
immediate medical attention. Additional information on the symptoms and effects of chemical 
exposure can be obtained from Patnaik (1992), Sax and Lewis (1987) and CHRIS (1984). 
 
Toxicology: Information on toxicity to aquatic life was obtained primarily from the peer-reviewed 
articles, Hartley and Kidd (1987), and the Chemical Hazard Response Information System (CHRIS, 
1984). Information on toxicity to rats, mice, and other mammals was also obtained from the 
documented literature and from Hartley and Kidd (1987) and RTECS (1985). The absence of toxicity 
data does not imply that toxic effects do not exist. 
 
Drinking water standard: Drinking water standards established by the U.S. EPA are given in 
maximum contaminant level goals (MCLGs) or maximum contaminant levels (MCLs). The MCLG is 
a nonenforceable concentration of a drinking water contaminant that is protective of adverse human 
health effects and allows an adequate margin of safety. The MCL is the maximum permissible 
concentration of a drinking water contaminant that is delivered to any user of a public water supply 
system. The reader should be aware that many states may have adopted more stringent drinking water 
standards than those promulgated or regulated by the U.S. EPA. For additional information on 
drinking water regulations, contact the U.S. EPA, Office of Water, Washington, DC (telephone: (202-
260-7571). The Safe Drinking Water Hotline is 1-800-426-4791 and is open Monday through Friday, 
8:30 a.m. to 5:00 p.m. Eastern Standard Time. 
 Also reported are drinking water equivalent levels (DWELs). The DWEL is defined by the U.S. 
EPA as a lifetime exposure concentration protective of adverse, noncancer health effects that assumes 
all exposure to a contaminant is derived from drinking water. 
 
Source: Compounds detected in major formulations and products are included, e.g., benzene detected 
in air, water, or soil samples may be related or have originated from various types of petroleum spills 
such as gasoline or diesel fuel. In some instances, the compound of concern may be an impurity in the 
material released to the environment or it may be naturally present in various types of vegetation. 
 An index is included at the end of the book which lists potential sources or origins for the 
contaminant of concern of interest. The index also includes compounds for which degradation 
products are known, e.g., the presence of 1,1-dichloroethane at a site may be indicative of a release 
containing 1,1,1-trichloroethane (where 1,1-dichloroethane is present as an impurity) or it may be a 
degradation product of 1,1,1-trichloroethane. Therefore, under the 1,1-dichloroethane entry, the reader 
is directed to the chemical profile 1,1,1-trichloroethane. Moreover, the index includes compounds 
which occur as additives to various products, e.g., acrolein usually contains hydroquinone to prevent 
polymerization. Many commercial products released into the environment may contain other 
compounds present as impurities, e.g., 1,4-dioxane may contain the impurities acetic acid, 2-methyl-
1,3-dioxolane, and bis(2-chloroethyl) ether. 
 
Uses: Descriptions of specific uses are based on one or more of the following sources - HSDB (1989), 
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CHRIS Manual (1984), Sittig (1985), and Verschueren (1983). This information is useful in 
attempting to identify potential sources of the industrial and environmental contamination. 
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Abbreviations and Symbols 

 
A amp 
ACGIH American Conference of Governmental Industrial Hygienists 
ai/ha active ingredient per hectare 
aq aqueous 
ASTM American Society for Testing and Materials 
ATSDR Agency for Toxic Substances and Disease Registry 
asym- asymmetric 
atm atmosphere 
ATSDR Agency for Toxic Substances and Disease Registry 
b aperture of fracture 
B average soil bulk density (g/cm3) 
BAF bioaccumulation factor 
BCF bioconcentration factor 
BN base neutral 
BOD biological oxygen demand (g O2/g chemical) 
BRN Beilstein Registry Number 
C equilibrium concentration (e.g., mg/L) 
°C degrees Centigrade (Celsius) 
Ca calcium (as in Ca-montmorillonite) 
Ca+ calcium ion 
cal calorie 
CAS Chemical Abstract Service 
CASRN Chemical Abstracts Service Registry Number 
CCRIS Chemical Carcinogenesis Research Information System 
cmolc/kg centimoles of charge per kilogram 
CEC cation exchange capacity (e.g., meq/L, cmolc/kg) 
ceff effective concentration 
CERCLA Comprehensive Environmental Response, Compensation and Liability Act 
CFR U.S. Code of Federal Regulations 
CHRIS Chemical Hazard Response Information System 
cis- stereochemical opposite of trans- 
cm centimeter 
CL concentration of solute in solution 
CS concentration of sorbed solute 
CO2 carbon dioxide 
COD chemical oxygen demand (g O2/g chemical) 
cps centipoise 
Cs+ cesium ion 
CS concentration of sorbed solute 
Cu copper (as in Cu-montmorillonite) 
Cu+ copper 
d day or days 
D diffusivity 
DOT Department of Transportation (U.S.) 
DSC differential scanning calorimetry 
ds density of a substance 
dsoln density of solution 
dv vapor density 
dw density of water 
DWEL drinking water exposure limit 
dyn dyne 
EC50 concentration necessary for 50% of aquatic or plant species tested to show 
 abnormal behavior or visible injury, respectively 
ECD electron capture detection/detector 
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EDTA ethylenediaminetetraacetic acid 
EINECS European Inventory of Existing Chemical Substances 
EPA (U.S.) Environmental Protection Agency 
EPICS equilibrium partitioning in a closed system 
et al. and others 
eV electron volts 
f frequency 
°F degrees Fahrenheit 
FA fulvic acid 
FEMA Federal Emergency Management Agency 
FID flame ionization detector 
foc fraction of organic carbon 
ft3 cubic feet 
FTIR Fourier transform infrared spectroscopy 
FW formula weight 
g gram 
G gram of solute/liter of solution 
GAC granular activated carbon 
gal gallon 
GC/FID gas chromatography/flame ionization detector 
GC/MS gas chromatography/mass spectrometry 
GLC gas-liquid chromatography 
GSC gas-solid chromatography 
h hour(s) 
H Henry’s law constant (M/atm) 
H* effective Henry’s law constant 
HCl hydrogen chloride or hydrochloric acid 
Hf heat of fusion 
HPLC high performance liquid chromatography 
HSDB Hazardous Substances Data Bank 
Hz hertz 
IARC International Agency for Research on Cancer 
IC50 concentration necessary to reduce growth or immobilization 50% 
IDLH immediately dangerous to life or health 
IP ionization potential 
k rate constant 
K Kelvin (°C + 273.15) 
Ka acid dissociation constant 
KA distribution coefficient (cm) 
Kb base dissociation constant 
Kd distribution coefficient (cm3/g) 
KF  Freundlich adsorption coefficient (various units) 
KH Henry’s law constant 
KH´ Henry’s law constant (unitless) 
Koc soil organic carbon/water partition coefficient 
Kom soil organic matter/water partition coefficient 
Kow n-octanol/water partition coefficient 
Kw dissociation constant for water (10-14 at 25 °C) 
kcal kilocalories 
kg kilogram 
kHz kilohertz 
kJ kilojoules 
km kilometer 
kPa kilopascal 
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L liter 
lb pound 
LC liquid chromatography 
LC50 lethal concentration necessary to kill 50% of aquatic species tested 
LC100 lethal concentration necessary to kill 100% of aquatic species tested 
LC/MS liquid chromatography./mass spectrometry 
LD50 lethal dose necessary to kill 50% of mammals tested 
LLE liquid-liquid extraction 
LOEC lowest-observed effect concentration 
LOEL lowest-observed effect level 
LSC liquid scintillation counting 
LSE liquid-solid extraction 
m meter 
m molality 
m- meta (as in m-dichlorobenzene) 
M molarity (moles/liter) 
M mass 
MCL maximum contaminant level 
MCLG maximum contaminant level goal 
meq milliequivalents 
mg milligram 
MHz megahertz 
min minute(s) 
mL milliliter 
ML mass of sorbed solute 
mM millimolar (millimoles per liter, mmol/L) 
mmHg millimeters of mercury 
mmol millimole 
mol mole 
ML mass of solute in solution 
MS mass of sorbed solute 
MS mass spectrometer/mass spectrometry 
mV millivolt 
MW molecular weight 
N normality (equivalents/liter) 
n nano (as in nanogram) or porosity 
n-, N- normal (as in n-propyl, N-nitroso) 
Na sodium (as in Na-montmorillonite) 
Na+ sodium ion 
NA not available or not assigned 
NaCl sodium chloride 
NaOH sodium hydroxide 
ND not detected 
ne effective porosity 
ng nanogram 
NIOSH National Institute for Occupational Safety and Health 
nm nanometer 
NMR nuclear magnetic resonance 
No. number 
NOEC no-observed effect concentration 
NOEL no-observed effect level 
NSC National Safety Council 
o- ortho (as in o-dichlorobenzene) 
OECD Organization for Economic Cooperation and Development 
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OH hydroxyl 
OSHA Occupational Safety and Health Administration 
p pico 
p- para (as in p-dichlorobenzene) 
P pressure 
Pa pascal 
pair vapor density of air 
PAH polycyclic aromatic hydrocarbon 
PCBs polychlorinated biphenyls 
PEL permissible exposure limit 
pg picogram 
pH -log10 hydrogen ion activity (concentration) 
pKa -log10 dissociation constant of an acid 
pKb -log10 dissociation constant of a base 
pKw -log10 dissociation constant of water 
ppb parts per billion (µg/L) 
ppbv parts per billion by volume 
pph parts per hundred 
ppm parts per million (mg/L) 
ppmv parts per million by volume 
ppt parts per thousand 
Pt platinum 
pv specific vapor density 
QSAR quantitative structure-activity relationships 
R ideal gas constant (8.20575 x 10-5 atm⋅m3/mol) 
Ra retardation factor for an acid 
Rb retardation factor for a base 
RCRA Resource Conservation and Recovery Act 
Rd retardation factor 
REL recommended exposure limit 
RP-HPLC reverse-phase high performance liquid chromatography 
rpm revolutions per minute 
RTECS Registry of Toxic Effects of Chemical Substances 
Ru rubidium 
S solubility 
Sa solute concentration in air (mol/L) 
SARA Superfund Amendments and Reauthorization Act 
sec- secondary (as in sec-butyl) 
sec second 
Sf entropy of fusion 
sOW spreading coefficient of organic liquid at air-water table interface (dyn/cm) 
sp. specie 
SPE solid-phase extraction 
SPME solid-phase microextraction 
spp. species (plural) 
STEL short-term exposure limit 
sym symmetric 
t- tertiary (as in t-butyl; but tert-butyl) 
Temp. temperature 
ThOD theoretical oxygen demand 
TLm median tolerance level 
TLV threshold limit value 
TOC total organic carbon (mg/L) 
trans- stereochemical opposite of cis- 
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Ts temperature of a substance 
Tw temperature of water 
TWA time-weighted average 
µg microgram 
µm micrometer 
U.K. United Kingdom 
UN united Nations 
unsym unsymmetric 
U.S. EPA United States Environmental Protection Agency 
UV ultraviolet 
V, vol volume 
V molar volume 
Va molar volume of air (e.g., m3/mol) 
Vc average linear velocity of contaminant (e.g., ft/day) 
Vw average linear velocity of groundwater (e.g., ft/day) 
Vw molar volume of water (e.g., m3/mol) 
VLE vapor-liquid equilibrium 
VLLE vapor-liquid-liquid equilibrium 
VOC volatile organic compound 
Vol volume 
w equivalent molecular weight of solution 
W watt 
wk week(s) 
wt weight 
x mole fraction 
x/m amount of solute adsorbed (e.g., mg/g of absorbent) 
Xa effective mole fraction 
y solute concentration in air (mole fraction) 
yr year(s) 
Å angstrom 
α alpha 
αa percent of acid that is nondissociated 
αb percent of base that is nondissociated 
β beta 
δ delta 
ε dielectric constant 
γ gamma 
λ wavelength 
η viscosity 
ρ specific density (unitless) 
µ micro (10-6) 
γOW interfacial tension between organic liquid and water (dyn/cm) 
γO(W) surface tension of organic liquid saturated with water (dyn/cm) 
γW(O) surface tension of water saturated with organic liquid (dyn/cm) 
x mole fraction 
-z+ positively charged species (milliequivalents/cm3) 
≈ approximately equal to 
% per cent 
‰ salinity (parts per thousand) 
> greater than 
≥ greater than or equal to 
< less than 
≤ less than or equal to 
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ACENAPHTHENE 
 
Synonyms: AI3-00128; BRN 0386081; CCRIS 5951; 1,2-Dihydroacenaphthylene; 1,8-Dihydro-
acenaphthalene; EINECS 201-469-6; Ethylenenaphthalene; 1,8-Ethylenenaphthalene; 1,8-Hydro-
acenaphthylene; Periethylenenaphthalene; NSC 7657; UN 3077. 
 

 
 
Note: Impurities identified in refined ingots of commercially available ex-coal tar include 
naphthalene, 2-methylnaphthalene, fluorene, and methyldibenzofuran (Marciniak, 2002). 
 
CASRN: 83-32-9; DOT: 3077; molecular formula: C12H10; FW: 154.21; RTECS: AB1000000; 
Merck Index: 12, 28 
 
Physical state, color, and odor: 
White crystalline solid or orthorhombic bipyramidal needles from alcohol. Coal tar-like odor. The 
lowest odor threshold concentration in water that may result in rejection of contaminated water 
ranged from 0.02 to 0.22 ppm (Lillard and Powers, 1975). In Wisconsin, the taste and odor 
threshold concentration in water that is nontoxic to humans is 20 µg/L (ATSDR, 1995). 
 
Melting point (°C): 
93.1 (Lee et al., 1999a) 
93.0 (quoted, Pearlman et al., 1984) 
 
Boiling point (°C): 
279 (Weast, 1986) 
 
Density (g/cm3): 
1.1800 at 91–95 °C (Acros Organics, 2002) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.64 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>15 (Christensen et al., 1975) 
 
Flash point (°C): 
125 (Acros Organics, 2002) 
 
Entropy of fusion (cal/mol⋅K): 
13.20 (Sadowska et al., 1969) 
13.99 (Finke et al., 1977) 
 
Heat of fusion (kcal/mol): 
5.129 (Sadowska et al., 1969) 
5.13 (Osborn and Douslin, 1975) 
5.23 (Wauchope and Getzen, 1972) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
6.36 at 25 °C (wetted-wall column, Fendinger and Glotfelty, 1990) 
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14.6 (gas stripping-UV spectrophotometry, Mackay et al., 1979) 
15.5 (Mackay and Shiu, 1981) 
16.0 at 25 °C (gas stripping-UV spectrophotometry, Shiu and Mackay, 1997) 
24.1 (gas stripping-UV spectrophotometry, Warner et al., 1987) 
3.47, 6.21, 10.8, 18.3, and 28.2 at 4.1, 11.0, 18.0, 25.0, and 31.0 °C, respectively (Bamford et al., 

1998) 
 
Ionization potential (eV): 
7.75 ± 0.05 (Lias, 1998) 
 
Bioconcentration factor, log BCF: 
2.58 (bluegill sunfish, Veith et al., 1980) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.25 (Mihelcic and Luthy, 1988a) 
3.59, 3.79 (RP-HPLC immobilized humic acids, Szabo et al., 1990) 
4.58, 5.03 (San Francisco, CA mudflat sediments, Maruya et al., 1996) 
5.38 (average, Kayal and Connell, 1990) 
2.97–5.87 based on 109 sediment determinations; average value = 4.40 (Hawthorne et al., 2006) 
 
Octanol/water partition coefficient, log Kow: 
3.92 at 23 °C (shake flask-LSC, Banerjee et al., 1980; Veith et al., 1980) 
 
Solubility in organics: 
In g/L: chloroform (400), benzene or toluene (2000), acetic acid (32) (Windholz et al., 1983) 
In benzene expressed as mole fraction: 0.1815 at 30.6 °C, 0.2540 at 41.4 °C, 0.4731 at 63.2 °C, 

0.5552 at 69.4 (shake flask-gravimetric, McLaughlin and Zainal, 1959) 
In mole fraction: 0.1509 in carbon tetrachloride at 24.70 °C, 0.1636 in chloroform at 20.40 °C, 

0.1521 in 1,1-dichloroethane at 23.70 °C, 0.1587 in 1,2-dichloroethane at 24.00 °C, 0.1410 in 
tetrachloroethylene at 24.50 °C, 0.1752 in trichloroethylene at 24.30 °C (Kotuła and Marciniak, 
2001); at 25.0 °C: 0.05192 in hexane, 0.06075 in heptane, 0.06826 in octane, 0.07210 in 
nonane, 0.07852 in decane, 0.1065 in hexadecane, 0.08093 in methylcyclohexane, 0.09739 in 
cyclooctane, 0.04668 in 2,2,4-trimethylhexane, 0.07763 in tert-butylcyclohexane, 0.1116 in 
butyl ether, 0.1973 in tetrahydrofuran, 0.1415 in 1,4-dioxane, 0.00544 in methanol, 0.01068 in 
ethanol, 0.01686 in 1-propanol, 0.01336 in 2-propanol, 0.02373 in 1-butanol, 0.01877 in 2-
butanol, 0.01691 in isobutyl alcohol, 0.01705 in tert-butyl alcohol, 0.03176 in 1-pentanol, 
0.02443 in 2-propanol, 0.02347 in 3-methyl-1-butanol, 0.02867 in 2-methyl-2-butanol, 0.03922 
in 1-hexanol, 0.02904 in 2-methyl-1-pentanol, 0.02551 in 4-methyl-2-pentanol, 0.04617 in 1-
heptanol, 0.05089 in 1-octanol, 0.04402 in 2-ethyl-1-hexanol, 0.001157 in ethylene glycol, 
0.1307 in butanone, 0.01370 in butyl acetate, 0.1086 in ethyl acetate (De Fina et al., 1999). 

Soluble in many other liquid hydrocarbon solvents including but not limited to ethylbenzene, 
propylbenzene, etc. 

 
Solubility in water: 
2.7 mg/L at 20 °C (shake flask-HPLC, Loibner et al., 2004) 
2.42 mg/kg at 25 °C. In seawater (salinity 35 g/kg): 0.214, 0.55, and 1.84 mg/kg at 15, 20, and 25 

°C, respectively (shake flask-GC, Rossi and Thomas, 1981) 
3.47 mg/kg at 25 °C (shake flask-GC, Eganhouse and Calder, 1976) 
3.93 mg/L at 25 °C (shake flask-fluorescence, Mackay and Shiu, 1977) 
4.16 mg/L at 25 °C (HPLC-fluorescence, Walters and Luthy, 1984) 
47.8 µmol/L at 25 °C (shake flask-LSC, Banerjee et al., 1980) 
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In mg/kg (°C): 3.57 (22.0), 4.60–4.76 (30.0), 5.68–6.00 (34.5), 6.8–7.1 (39.3), 9.3–9.4 (44.7), 
12.4–12.5 (50.1), 15.8–16.3 (55.6), 25.9 and 27.8 (64.5), 22.8–23.7 (65.2), 30.1–34.3 (69.8), 
35.2 (71.9), 39.1 and 40.1 (73.4), 39.3 and 40.8 (74.7) (shake flask-UV spectrophotometry, 
Wauchope and Getzen, 1972) 

23.3 µmol/kg at 25.0 °C (shake flask-UV spectrophotometry, Vesala, 1974) 
4.53 x 10-7 (mole fraction) at 25 °C (stir flask-HPLC, Haines and Sandler, 1995) 
 
Vapor pressure (x 10-3 mmHg): 
2.52 at 25 °C (Knudsen cell, Boyd et al., 1965) 
149 at 65 °C, 231 at 70 °C, 351 at 75 °C, 529 at 80 °C, 787 at 85 °C, 1,151 at 90 °C, 1,388 at 92.5 

°C, 1,463 at 93.195 °C (inclined-piston manometer, Osborn and Douslin, 1975) 
2.15 at 25 °C (gas saturation-HPLC/UV spectrophotometry, Sonnefeld et al., 1983) 
 
Environmental fate: 
 Biological. When acenaphthene was statically incubated in the dark at 25 °C with yeast extract 
and settled domestic wastewater inoculum, significant biodegradation with rapid adaptation was 
observed. At concentrations of 5 and 10 mg/L, 95 and 100% biodegradation, respectively, were 
observed after 7 d (Tabak et al., 1981). A Beijerinckia sp. and a mutant strain (Beijerinckia sp. 
strain B8/36) cooxidized acenaphthene to the following metabolites: 1,2-acenaphthenediol, 
acenaphthene-quinone, and a compound tentatively identified as 1,2-dihydroxyacenaphthylene 
(Schocken and Gibson, 1984). The fungus Cunninghamella elegans ATCC 36112 degraded 
approximately 64% acenaphthene added within 72 h of incubation. Metabolites identified and 
their respective yields were 6-hydroxyacenaphthenone (24.8%), 1,2-acenaphthenedione (19.9%), 
trans-1,2-dihydroxyacenaphthene (10.3%), 1,5-dihydroxyacenaphthene (2.7%), 1-acenaphthenol 
(2.4%), 1-acenaphthenone (2.1%), and cis-1,2-dihydroxyacenaphthene (1.8%) (Pothuluri et al., 
1992). A recombinant strain of Pseudomonas aeruginosa PAO1(pRE695) degraded acenaphthene 
via mono-oxygenation to 1-acenaphthenol which was converted to 1-acenaphthenone and cis- and 
trans-1,2-dihydroxyacenaphthenes. The two latter compounds were subsequently converted to 1,2-
acenaphthoquinone which oxidized to naphthalene-1,8-dicarboxylic acid (Selifonov et al., 1996). 
In a soil-water system, acenaphthene did not biodegrade under anaerobic conditions. Under 
denitrification conditions, acenaphthene (water concentration 400 µg/L) degraded to non-
detectable levels in 40 d. In both studies, the acclimation period was approximately 2 d (Mihelcic 
and Luthy, 1988). 
 Contaminated soil from a manufactured coal gas plant that had been exposed to crude oil was 
spiked with acenaphthene (400 mg/kg soil) to which Fenton’s reagent (5 mL 2.8 M hydrogen 
peroxide; 5 mL 0.1 M ferrous sulfate) was added. The treated and nontreated soil samples were 
incubated at 20 °C for 56 d. Fenton’s reagent did not promote the mineralization of acenaphthene 
by indigenous microorganisms to any appreciable extent. The mineralization of acenaphthene was 
enhanced only 1.2-fold when compared with the nontreated control sample. The amounts of 
acenaphthene recovered as carbon dioxide after treatment with and without Fenton’s reagent were 
20 and 17%, respectively (Martens and Frankenberger, 1995). 
 Based on aerobic soil column test data, the reported half-life of acenaphthene in soil ranged 
from 295 h to 102 d (Kincannon and Lin, 1985). 
 Photolytic. Fukuda et al. (1988) studied the photodegradation of acenaphthene and alkylated 
naphthalenes in distilled water and artificial seawater using a high-pressure mercury lamp. Based 
upon a rate constant of 0.23/h, the photolytic half-life of acenaphthene in water is 3 h. Behymer 
and Hites (1985) determined the effect of different substrates on the rate of photooxidation of 
acenaphthene using a rotary photoreactor equipped with a 450-W medium pressure mercury lamp 
(λ = 300–410 nm). The photolytic half-lives of acenaphthene absorbed onto silica gel, alumina, 
and fly ash were 2.0, 2.2, and 44 h, respectively. The estimated photooxidation half-life of 
acenaphthene in the atmosphere via OH radicals is 0.879 to 8.79 h (Atkinson, 1987). 
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 Chemical/Physical. Ozonation in water at 60 °C produced 7-formyl-1-indanone, 1-indanone, 7-
hydroxy-1-indanone, 1-indanone-7-carboxylic acid, indane-1,7-dicarboxylic acid, and indane-1-
formyl-7-carboxylic acid (Chen et al., 1979). Wet oxidation of acenaphthene at 320 °C yielded 
formic and acetic acids (Randall and Knopp, 1980). The measured rate constant for the gas-phase 
reaction of acenaphthene with OH radicals is 8.0 x 10-11 cm3/molecule·sec (Reisen and Arey, 
2002). 
 Acenaphthene will not hydrolyze in water because it does not contain a hydrolyzable group 
(Kollig, 1993). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 190, 84, 37, and 16 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Toxicity: 
 EC10 (21-d) for Folsomia fimetaria 31 mg/kg (Sverdrup et al., 2002). 
 LC50 (contact) for earthworm (Eisenia fetida) 49 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (21-d) for Folsomia fimetaria 107 mg/kg (Sverdrup et al., 2002). 
 LC50 (10-d) for Rhepoxynius abronius 2.31 mg/g organic carbon (Swartz et al., 1997). 
 LC50 (96-h) for channel catfish 1,720 µg/L, rainbow trout 670 µg/L, brown trout 580 µg/L, 
Pimephales promelas 1,600 µg/L (Holcombe et al., 1983), bluegill sunfish 1,700 µg/L (Spehar et 
al., 1982). 
 LC50 (96-h) for Cyprinodon variegatus in natural seawater 2.2 ppm (Heitmuller et al., 1981). 
 LC50 (72-h) for rainbow trout 800 µg/L, brown trout 600 µg/L, Pimephales promelas 1,700 
µg/L (LeBlanc, 1980). 
 LC50 (48-h) for rainbow trout 1,130 µg/L, brown trout 650 µg/L (Holcombe et al., 1983), 
Daphnia magna 41 mg/L (LeBlanc, 1980), Cyprinodon variegatus 2.37 ppm (Heitmuller et al., 
1981). 
 LC50 (24-h) for Daphnia magna >280 mg/L (LeBlanc, 1980), rainbow trout 1,570 µg/L, brown 
trout 840 µg/L (Holcombe et al., 1983), Cyprinodon variegatus 3.7 ppm (Heitmuller et al., 1981). 
 Carcinogenicity in animals has not been determined. Mutagenicity results were inconclusive 
(Patnaik, 1992). 
 Final acute values for freshwater and saltwater organisms were determined to be 80.01 and 
140.8 µg/L, respectively. Acute toxicity values determined from individual toxicity tests for 
freshwater and saltwater organisms ranged from 120.0 to 2,045 and 160 to 16,440 µg/L, 
respectively (U.S. EPA, 1993). 
 Knobloch et al. (1969) reported acute oral LD50 values of 2.1 and 10 g/kg for mice and rats, 
respectively. 
 LD50 (intraperitoneal) for rats 600 mg/kg (Reshetyuk et al., 1970). 
 Heitmuller et al. (1981) reported a NOEC of 1.0 ppm. 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however, a DWEL of 2 
mg/L was recommended (U.S. EPA, 2000). 
 
Source: Detected in groundwater beneath a former coal gasification plant in Seattle, WA at a 
concentration of 180 g/L (ASTR, 1995). Acenaphthene is present in tobacco smoke, asphalt, 
combustion of aromatic fuels containing pyridine (quoted, Verschueren, 1983). Acenaphthene was 
detected in asphalt fumes at an average concentration of 18.65 ng/m3 (Wang et al., 2001). Present 
in diesel fuel and corresponding aqueous phase (distilled water) at concentrations of 100 to 600 
mg/L and 4 to 14 g/L, respectively (Lee et al., 1992). 
 Thomas and Delfino (1991) equilibrated contaminant-free groundwater collected from 
Gainesville, FL with individual fractions of three individual petroleum products at 24–25 °C for 
24 h. The aqueous phase was analyzed for organic compounds via U.S. EPA approved test method 
625. Average acenaphthene concentrations reported in water-soluble fractions of unleaded 
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gasoline, kerosene, and diesel fuel were 1, 2, and 6 g/L, respectively. 
 Acenaphthene occurs naturally in coal tar. Based on laboratory analysis of 7 coal tar samples, 
acenaphthene concentrations ranged from 350 to 12,000 ppm (EPRI, 1990). Detected in 1-yr aged 
coal tar film and bulk coal tar at concentrations of 5,800 and 5,900 mg/kg, respectively (Nelson et 
al., 1996). A high-temperature coal tar contained acenaphthene at an average concentration of 1.05 
wt % (McNeil, 1983). Lee et al. (1992a) equilibrated 8 coal tars with distilled water at 25 °C. The 
maximum concentration of acenaphthene observed in the aqueous phase was 0.3 mg/L. 
 Nine commercially available creosote samples contained acenaphthene at concentrations 
ranging from 9,500 to 110,000 mg/kg (Kohler et al., 2000). 
 Acenaphthene was detected in a diesel-powered medium duty truck exhaust at an emission rate 
of 19.3 µg/km (Schauer et al., 1999) and is a component in cigarette smoke. Acenaphthene was 
detected in soot generated from underventilated combustion of natural gas doped with 3 mole % 
toluene (Tolocka and Miller, 1995). 
 Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 6.55 and 177 µg/km, respectively (Schauer et al., 2002). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rates of acenaphthene were 2.02 mg/kg of pine burned, 1.15 mg/kg of oak burned, and 0.893 
mg/kg of eucalyptus burned. 
 Under atmospheric conditions, a low rank coal (0.5–1 mm particle size) from Spain was burned 
in a fluidized bed reactor at seven different temperatures (50 °C increments) beginning at 650 °C. 
The combustion experiment was also conducted at different amounts of excess oxygen (5 to 40%) 
and different flow rates (700 to 1,100 L/h). At 20% excess oxygen and a flow rate of 860 L/h, the 
amount of acenaphthene emitted ranged from 1,272.4 ng/kg at 650 °C to 6,800.0 ng/kg at 750 °C. 
The greatest amount of PAHs emitted was observed at 750 °C (Mastral et al., 1999). 
 Typical concentration of acenaphthene in a heavy pyrolysis oil is 1.6 wt % (Chevron Phillips, 
May 2003). 
 
Uses: Manufacture of dye intermediates, fluorescent dyes, pharmaceuticals, photographic 
chemicals, insecticides, fungicides, plastics, and 1,8-naphthalic acid; chemical research. Derived 
from coal tar and petroleum refining. 
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ACENAPHTHYLENE 
 
Synonyms: Acenaphthalene; BRN 0774092; Cyclopenta[d,e]naphthalene; EINECS 205-917-1; 
NSC 59821; UN 3077. 
 

 
 
CASRN: 208-96-8; DOT: 3077; molecular formula: C12H8; FW: 152.20; RTECS: AB1254000 
 
Physical state, color, and odor: 
Colorless to white prisms or crystalline plates from alcohol with an odor similar to coal tar or 
aromatic hydrocarbons.  
 
Melting point (°C): 
89-92 (techical grade (80%), Aldrich, 1990) 
92–93 (Weast, 1986) 
 
Boiling point (°C): 
265–275 (Weast, 1986) 
 
Density (g/cm3): 
0.8988 at 16 °C (quoted, Keith and Walters, 1992) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.66 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>15 (Christensen et al., 1975) 
 
Entropy of fusion (cal/mol⋅K): 
4.575 (Sadowska et al., 1969) 
 
Heat of fusion (kcal/mol): 
1.659 (Sadowska et al., 1969) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
1.125 at 25 °C (wetted-wall column, Fendinger and Glotfelty, 1990) 
0.23, 0.42, 0.74, 1.25, and 1.93 at 4.1, 11.0, 18.0, 25.0, and 31.0 °C, respectively (Bamford et al., 

1998) 
1.14 at 25 °C (gas stripping-UV spectrophotometry, Warner et al., 1987) 
 
Ionization potential (eV): 
8.29 (Rav-Acha and Choshen, 1987) 
 
Bioconcentration factor, log BCF: 
2.58 (quoted, Isnard and Lambert, 1988) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.75, 3.83 (RP-HPLC immobilized humic acids, Szabo et al., 1990) 
3.76–6.86 based on 91 sediment determinations; average value = 5.11 (Hawthorne et al., 2006) 
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Octanol/water partition coefficient, log Kow: 
4.07 (quoted, Yoshida et al., 1983) 
 
Solubility in organics: 
Soluble in ethanol, ether, and benzene (U.S. EPA, 1985) 
 
Solubility in water (mg/L): 
14.4 at 20 °C (shake flask-HPLC, Loibner et al., 2004) 
16.1 at 25 °C (HPLC-fluorescence, Walters and Luthy, 1984) 
 
Vapor pressure (x 10-3 mmHg): 
29.0 at 20 °C (Sims et al., 1988) 
6.68 at 25 °C (gas saturation-HPLC/UV spectrophotometry, Sonnefeld et al., 1983) 
 
Environmental fate: 
 Biological. When acenaphthylene was statically incubated in the dark at 25 °C with yeast 
extract and settled domestic wastewater inoculum, significant biodegradation with rapid 
adaptation was observed. At concentrations of 5 and 10 mg/L, 100 and 94% biodegradation, 
respectively, were observed after 7 d (Tabak et al., 1981). A Beijerinckia sp. and a mutant strain 
were able to cooxidize acenaphthylene to the following metabolites: acenaphthenequinone and a 
compound tentatively identified as 1,2-dihydroxyacenaphthylene. When acenaphthylene was 
incubated with a mutant strain (Beijerinckia sp. strain B8/36) one metabolite formed which was 
tentatively identified as cis-1,2-acenaphthenediol (Schocken and Gibson, 1984). This compound 
also formed when acenaphthylene was deoxygenated by a recombinant strain of Pseudomonas 
aeruginosa PAO1(pRE695) (Selifonov et al., 1996). 
 Acenaphthylene in an unacclimated agricultural sandy loam soil (30.4 mg/kg) was incubated at 
10 and 20 °C. After 60 d, acenaphthylene was not detected. The estimated biodegradation half-
lives for acenaphthylene in aerobic soil ranged from 12 to 121 d (Coover and Sims, 1987). 
 Kincannon and Lin (1985) studied the biodegradation of acenaphthylene in various soil columns 
containing several mixtures of sludges and all containing nitrogen and phosphorus amendments. In 
a Derby soil column containing a sludge mixture, acenaphthylene decreased in concentration from 
130 to 42 mg/kg after 97 d. In a Derby soil column containing a wood-preserving sludge, 
acenaphthylene decreased in concentration from 958 to 35 mg/kg after 203 d. In a Derby soil 
column containing an oil sludge, acenaphthylene decreased in concentration from 772 to 244 
mg/kg after 76 d. In a Masham soil column containing an oil sludge mixture, acenaphthylene 
decreased in concentration from 661 to 9.2 mg/kg after 76 d. Based on this study, the investigators 
reported biodegradation half-lives ranging from 12.3 to 121.3 d (Kincannon and Lin, 1985). 
 Soil. Bossert and Bartha (1986) reported that acenaphthylene in a Nixon sandy loam soil (1 
g/kg) completely disappeared in <4 months. They concluded volatilization was more important 
than biodegradation in the disappearance of acenaphthylene from soil. 
 Photolytic. Based on data for structurally similar compounds, acenaphthylene may undergo 
photolysis to yield quinones (U.S. EPA, 1985). In a toluene solution, irradiation of acenaphthylene 
at various temperatures and concentrations all resulted in the formation of dimers. In water, 
ozonation products included 1,8-naphthalene dialdehyde, 1,8-naphthalene anhydride, 1,2-
epoxyacenaphthylene, and 1-naphthoic acid. In methanol, ozonation products included 1,8-
naphthalene dialdehyde, 1,8-naphthalene anhydride, methyl 8-formyl-1-naphthoate, and 
dimethoxyacetal 1,8-naphthalene dialdehyde (Chen et al., 1979). Acenaphthylene reacts with 
photochemically produced OH radicals and ozone in the atmosphere. The rate constants and 
corresponding half-life for the vapor-phase reaction of acenaphthylene with OH radicals 
(500,000/cm3) at 25 °C are 8.44 x 10-11 cm3/molecule⋅sec and 5 h, respectively. The rate constants 
and corresponding half-life for the vapor-phase reaction of acenaphthylene with ozone at 25 °C are 
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2.52 x 10-16 cm3/molecule⋅sec and 1 h, respectively. The overall atmospheric half-life was 
estimated to range from 0.191 to 1.27 h (Atkinson, 1987). Similarly, measured rate constants for 
the gas-phase reaction of acenaphthylene with OH radicals and ozone are 1.24 x 10-10 
cm3/molecule and 1.6 x 10-16 cm3/molecule, respectively (Reisen and Arey, 2002). 
 Behymer and Hites (1985) determined the effect of different substrates on the rate of 
photooxidation of acenaphthylene using a rotary photoreactor equipped with a 450-W medium 
pressure mercury lamp (λ = 300–410 nm). The photolytic half-lives of acenaphthylene absorbed 
onto silica gel, alumina, fly ash, and carbon black were 0.7, 2.2, 44, and 170 h, respectively. 
 Chemical/Physical. Ozonation in water at 60 °C produced 1,8-naphthalene dialdehyde, 1,8-
naphthalene anhydride, 1,2-epoxyacenaphthylene, 1-naphthoic acid, and 1,8-naphthaldehydic acid 
(Calvert and Pitts, 1966). 
 Acenaphthylene will not hydrolyze because it has no hydrolyzable functional group. 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 115, 49, 21, and 9.0 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits: No individual standards have been set. As a constituent in coal tar pitch 
volatiles, the following exposure limits have been established (mg/m3): NIOSH REL: TWA 0.1 
(cyclohexane-extractable fraction), IDLH 80; OSHA PEL: TWA 0.2 (benzene-soluble fraction); 
ACGIH TLV: TWA 0.2 (benzene solubles). 
 
Toxicity: 
 EC10 (21-d) for Folsomia fimetaria 23 mg/kg (Sverdrup et al., 2002). 
 LC50 (21-d) for Folsomia fimetaria 145 mg/kg (Sverdrup et al., 2002). 
 
Source: Detected in groundwater at a former coal gasification plant in Seattle, WA at concentra-
tions ranging from nondetect (method detection limit 5 µg/L) to 250 µg/L (ASTR, 1995). Based 
on laboratory analysis of 7 coal tar samples, acenaphthylene concentrations ranged from 260 to 
18,000 ppm (EPRI, 1990). Lee et al. (1992a) equilibrated 8 coal tars with distilled water at 25 °C. 
The maximum concentration of acenaphthylene observed in the aqueous phase was 0.5 mg/L. 
 Acenaphthylene was detected in asphalt fumes at an average concentration of 6.93 ng/m3 (Wang 
et al., 2001). 
 Detected in a distilled water-soluble fraction of used motor oil at concentrations ranging from 
4.5 to 4.6 µg/L (Chen et al., 1994). 
 Acenaphthylene was detected in a diesel-powered medium duty truck exhaust at an emission 
rate of 70.1 µg/km (Schauer et al., 1999). Acenaphthylene was also detected in soot generated 
from underventilated combustion of natural gas doped with toluene (3 mole %) (Tolocka and 
Miller, 1995). 
 Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 37.0 and 2,180 µg/km, respectively (Schauer et al., 2002). 
 Nine commercially available creosote samples contained acenaphthylene at concentrations 
ranging from 7 to 3,700 mg/kg (Kohler et al., 2000). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rates of acenaphthylene were 18.6 mg/kg of pine burned, 10.8 mg/kg of oak burned, and 9.99 
mg/kg of eucalyptus burned. 
 
Uses: Research chemical. Derived from industrial and experimental coal gasification operations 
where the maximum concentrations detected in gas, liquid, and coal tar streams were 28, 4.1, and 
18 mg/m3, respectively (Cleland, 1981). 



 

9 

ACETALDEHYDE 
 
Synonyms: Acetic aldehyde; Acetic ethanol; Acetyl aldehyde; Aldehyde; AI3-31167; CCRIS 
1396; EINECS 200-836-8; Ethanal; Ethyl aldehyde; FEMA No. 2003; NCI-C56326; NSC 7594; 
RCRA waste number U001; UN 1089. 
 

O CH3  
 
Note: Commercial grades of acetaldehyde (99%) may contain minor amounts of acetic acid 
(0.1%). 
 
CASRN: 75-07-0; DOT: 1089; DOT label: Flammable liquid; molecular formula: C2H4O; FW: 
44.05; RTECS: AB1925000; Merck Index: 12, 37 
 
Physical state, color, and odor: 
Colorless, mobile, fuming, volatile liquid or gas with a penetrating, pungent odor; fruity odor 
when diluted. Odor threshold concentrations ranged from 1.5 ppbv (Nagata and Takeuchi, 1990) to 
0.21 ppmv (Leonardos et al., 1969). Katz and Talbert (1930) reported an experimental detection 
odor threshold concentration of 120 µg/m3 (67 ppbv). At low concentrations, acetaldehyde imparts 
a pleasant, fruity, green apple or leafy green-like flavor (van Aardt et al., 2001). Twenty-five 
panelists were randomly selected for testing milk products and water for determining flavor 
thresholds. Flavor threshold concentrations determined by a geometric approach were 3,939 ppb 
for nonfat milk (0.5% milk fat), 4,020 ppb for low-fat milk (2% milk fat), 4,040 ppb for whole 
milk, 10,048 ppb for chocolate milk, and 167 ppb for spring water (van Aardt et al., 2001). 
 
Melting point (°C): 
-121 (Weast, 1986) 
-123.5 (Windholz et al., 1983) 
 
Boiling point (°C): 
20.2 (Suska, 1979) 
 
Density (g/cm3): 
0.7834 at 18 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.23 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
14.15 at 0 °C (HSDB, 1989) 
13.57 at 25 °C (HSDB, 2005) 
 
Flash point (°C): 
-37.8 (NIOSH, 1997) 
 
Lower explosive limit (%): 
4.0 (NIOSH, 1994) 
 
Upper explosive limit (%): 
60 (NIOSH, 1994) 
 
Heat of fusion (kcal/mol): 
0.775 (quoted, Riddick et al., 1986) 
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Henry’s law constant (x 10-5 atm⋅m3/mol): 
6.25 at 25 °C (headspace-SPME, Bartelt, 1997) 
6.60 at 25 °C (headspace-GC, Marin et al., 1999) 
6.61 at 25 °C (Buttery et al., 1969) 
8.49 at 24.98 °C (headspace-GC, Straver and de Loos, 2005) 
2.25 at 10 °C, 6.71 at 25 °C, 8.13 at 30 °C, 10.4 at 35 °C, 15.4 at 45 °C (bubble column-HPLC, 

Zhou and Mopper, 1990) 
1.81 at 5 °C, 2.54 at 15 °C, 8.77 at 25 °C, 15.24 at 35 °C (bubble column-GC, Betterton and 

Hoffmann, 1988) 
1.41 at 5 °C, 2.08 at 10 °C, 2.90 at 15 °C, 4.33 at 20 °C, 6.14 at 25 °C (headspace-GC, Ji and 

Evans, 2007) 
7.69 at 25 °C (Snider and Dawson, 1985; Benkelberg et al., 1995) 
 
Ionization potential (eV): 
10.21 (Franklin et al., 1969) 
10.229 ± 0.007 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aldehydes are 
lacking in the documented literature. However, its miscibility in water suggests its adsorption to 
soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow (at 25 °C): 
0.36 (generator column-GLC, Tewari et al., 1982) 
0.52 (generator column-HPLC, Wasik et al., 1981) 
 
Solubility in organics: 
Miscible with acetone, alcohol, benzene, ether, gasoline, solvent naphtha, toluene, turpentine, and 
xylene (Hawley, 1981) 
 
Solubility in water: 
Miscible (Palit, 1947) 
 
Vapor density: 
1.80 g/L at 25 °C, 1.52 (air = 1) 
 
Vapor pressure (mmHg): 
325 at -0.27 °C, 415 at 5.17 °C, 507 at 9.96 °C, 615 at 14.70 °C, 768 at 20.47 °C (Smith et al., 

1951) 
900 at 25 °C (Lide, 1990) 
 
Environmental fate: 
 Biological. Heukelekian and Rand (1955) reported a 5-d BOD value of 1.27 g/g that is 69.8% of 
the ThOD value of 1.82 g/g. 
 Photolytic. Photooxidation of acetaldehyde in nitrogen oxide-free air using radiation between 
2900 to 3500 Å yielded hydrogen peroxide, alkyl hydroperoxides, carbon monoxide, and lower 
molecular weight aldehydes. In the presence of nitrogen oxides, photooxidation products include 
ozone, hydrogen peroxide, and peroxyacyl nitrates (Kopczynski et al., 1974). Anticipated products 
from the reaction of acetaldehyde with ozone or OH radicals in the atmosphere are formaldehyde 
and carbon dioxide (Cupitt, 1980). Reacts with nitrogen dioxide forming peroxyacyl nitrates, 
formaldehyde, and methyl nitrate (Altshuller, 1983). Irradiation in the presence of chlorine yielded 
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peroxyacetic acid, carbon monoxide, and carbon dioxide (acetaldehyde into formic acid, methyl 
nitrate, and peroxyacetal nitrate (Cox et al., 1980). 
 The room-temperature photooxidation of acetaldehyde in the presence of oxygen with 
continuous irradiation (λ >2200 Å) resulted in the following by-products: methanol, carbon 
monoxide, carbon dioxide, water, formaldehyde, formic acid, acetic acid, CH3OOCH3, and 
probably CH3C(O)OOH (Johnston and Heicklen, 1964). Acetic acid and carbon dioxide were 
detected as the main reaction products for the photocatalytic degradation of gas-phase 
acetaldehyde (100 ppm) at room temperature. The experiment was conducted in a 1-L vessel 
containing a thin film containing titanium dioxide as the catalyst and UV light (λ = 365 nm) (Ohko 
et al., 1998). 
 Rate constants reported for the reaction of acetaldehyde and OH radicals in the atmosphere: 9.6 
x 10-12 cm3/molecule⋅sec at 300 K (Hendry and Kenley, 1979), 1.5 x 10-11 cm3/molecule⋅sec 
(Morris et al., 1971), 1.622 x 10-11 cm3/molecule⋅sec (Sabljić and Güsten, 1990), 1.6 x 10-11 
cm3/molecule⋅sec (Niki et al., 1978; Baulch et al., 1984); with NO3: 3.02 x 10-15 cm3/molecule⋅sec 
at 298 K (Atkinson, 1985), 1.40 x 10-15 cm3/molecule⋅sec (Atkinson and Lloyd, 1984), 2.5 x 10-15 
cm3/molecule⋅sec (Atkinson, 1985), 2.59 x 10-15, 3.15 x 10-15, and 2.54 x 10-15 cm3/molecule⋅sec at 
298, 299, and 300 K, respectively (Atkinson, 1991); with ozone: 3.4 x 10-20 cm3/molecule⋅sec 
(Stedman and Niki, 1973). 
 Chemical/Physical. Oxidation in air yields acetic acid (Windholz et al., 1983). In the presence 
of sulfuric, hydrochloric, or phosphoric acids, polymerizes explosively forming trimeric 
paraldehyde (Huntress and Mulliken, 1941; Patnaik, 1992). In an aqueous solution at 25 °C, 
acetaldehyde is partially hydrated, i.e., 0.60 expressed as a mole fraction, forming a gem-diol (Bell 
and McDougall, 1960). Acetaldehyde decomposes at temperatures greater than 400 °C, forming 
carbon monoxide and methane (Patnaik, 1992). 
 Prolonged exposure to air may result in the formation of explosive peroxides; easily undergoes 
polymerization (NIOSH, 1997). 
 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in an effluent 
concentration of 723 mg/L. The adsorbability of the carbon used was 22 mg/g carbon (Guisti et 
al., 1974). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: IDLH 2,000 ppm; OSHA PEL: 
TWA 200 ppm (360 mg/m3); ACGIH TLV: TWA 100 ppm (180 mg/m3), STEL 150 ppm (270 
mg/m3). 
 
Symptoms of exposure: Conjunctivitis, central nervous system, eye and skin burns, and 
dermatitis are symptoms of ingestion. Inhalation may cause irritation of the eyes, nose, throat, and 
mucous membranes. At high concentrations headache, sore throat, and paralysis of respiratory 
muscles may occur (Windholz et al., 1983; Patnaik, 1992). An irritation concentration of 90.00 
mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 LC50 (48-h) for red killifish 1,820 mg/L (Yoshioka et al., 1986), hamsters 17,000 ppm/4-h, mice 
1,400 ppm/4-h, rats 37 gm/m3/30-min (quoted, RTECS, 1985). 
 LC50 (inhalation) for mice 24 g/m3/4-h (Appelman et al., 1982). 
 LC50 (inhalation) for rats 37 g/m3/30-min (Skog, 1950). 
 Acute oral LD50 for rats 1,930 mg/kg (quoted, RTECS, 1985). 
 LD50 (intravenous) for pregnant mice 1650 mg/kg (O’Shea and Kaufman, 1979). 
 LD50 (subcutaneous) for mice 560 mg/kg and 640 mg/kg for rats (Skog, 1950). 
 
Source: Manufactured by oxidizing ethanol with sodium dichromate and sulfuric acid or from 
acetylene, dilute sulfuric acid, and mercuric oxide catalyst. 
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 Acetaldehyde was detected in diesel fuel at a concentration of 41,800 µg/g (Schauer et al., 
1999). Identified as an oxidative degradation product in the headspace of a used engine oil (10 to 
30W) after 4,080 miles (Levermore et al., 2001). 
 Acetaldehyde occurs naturally in many plant species including Merrill flowers (Telosma 
cordata), in which it was detected at a concentration of 1,026 ppm (Furukawa et al., 1993). In 
addition, acetaldehyde was detected in witch hazel leaves (160 ppm), orange juice (3 to 15 ppm), 
tangerines (0 to 2 ppm), pineapples (0.61–1.4 ppm), celery leaves, coffee seeds, cantaloupes, 
soybeans, carrot roots, tomatoes, tobacco leaves, apples, peaches, black currant, fishwort, 
peppermint, rice plants, and caraway (Duke, 1992). Acetaldehyde was detected in tobacco smoke 
and marijuana at concentrations of 980 and 1,200 µg/cigarette, respectively (Hoffman et al., 1975). 
The oil of alfalfa contained acetaldehyde at an approximate concentration of 0.2% (Kami, 1983). 
Also detected among 139 volatile compounds identified in cantaloupe (Cucumis melo var. 
reticulates cv. Sol Real) using an automated rapid headspace solid phase microextraction method 
(Beaulieu and Grimm, 2001). In hand-squeezed grapefruit, acetaldehyde was detected at a 
concentration of 6,150 µg/kg (Buettner and Schieberle, 2001).  
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rates of acetaldehyde were 1,704 mg/kg of pine burned, 823 mg/kg of oak burned, and 1,021 
mg/kg of eucalyptus burned. 
 Gas-phase tailpipe emission rates from California Phase II reformulated gasoline-powered 
automobiles with and without catalytic converters were 3.94 and 301 mg/km, respectively 
(Schauer et al., 2002). 
 Acetaldehyde is a degradation product of poly(ethylene terephthalate) during the melt 
processing packaging for milk, water, and other beverage products. Occurs in many food products 
such as yogurt and vinegar at concentrations up to 1,000 mg/L (van Aardt et al., 2001). 
Acetaldehyde is a key ingredient in yogurt and is formed during milk fermentation by 
microorganisms. Acetaldehyde is present in other fermented products such as cheese, butter, and 
buttermilk (Ott et al., 2000). 
 
Uses: Manufacture of acetic acid, acetic anhydride, aldol, aniline dyes, 1-butanol, 1,3-butylene 
glycol, cellulose acetate, chloral, 2-ethylhexanol, paraldehyde, pentaerythritol, peracetic acid, 
pyridine derivatives, terephthalic acid, trimethylolpropane, flavors, perfumes, plastics, synthetic 
rubbers, disinfectants, drugs, explosives, antioxidants, yeast; silvering mirrors; hardening gelatin 
fibers. 
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ACETIC ACID 
 
Synonyms: Acetasol; Acetic acid (aqueous solution); AcOH; AI3-02394; BRN 0506007; CCRIS 
5952; EINECS 200-580-7; Ethanoic acid; Ethylic acid; FEMA No. 2006; Glacial acetic acid; 
HAc; Methane-carboxylic acid; NSC 132593; Pyroligneous acid; UN 2789; UN 2790; Vinegar 
acid; Vosol. 
 

HO CH3

O

 
 
CASRN: 64-19-7; DOT: 2789 (glacial, >80% acid), 2790 (10 to 80% acid); DOT label: Corrosive; 
molecular formula: C2H4O2; FW: 60.05; RTECS: AF1225000; Merck Index: 12, 52 
 
Physical state, color, odor, and taste: 
Clear, colorless, corrosive liquid with a strong vinegar-like odor and very sour taste. Odor 
threshold concentrations of 1.0 ppmv and 6.0 ppbv were reported by Leonardos et al. (1969) and 
Nagata and Takeuchi (1990), respectively. Shaw et al. (1970) reported a taste threshold in water of 
100 ppm. 
 
Melting point (°C): 
16.6 (Weast, 1986) 
 
Boiling point (°C): 
118.0 (Burguet et al., 1996) 
117.0 (Aljimaz et al., 2000) 
 
Density (g/cm3): 
1.04365at 20.00 °C (Burguet et al., 1996) 
1.04390 at 25.00 °C (Tamura et al., 2000) 
1.04462 at 25.00 °C, 1.03895 at 30.00 °C (Lee and Chuang, 1997) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.19 at 25 °C (quoted, Hayduk and Laudie, 1974) 
 
Dissociation constant, pKa: 
4.74 (Windholz et al., 1983) 
4.733 (Korman and La Mer, 1936) 
 
Flash point (°C): 
39.5 (NIOSH, 1994) 
44.4 (open cup, CHRIS, 1984) 
 
Lower explosive limit (%): 
4.0 (NFPA, 1984) 
 
Upper explosive limit (%): 
19.9 at 93–94 °C (NFPA, 1984) 
 
Heat of fusion (kcal/mol): 
2.801 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
1.82 at 25 °C (Khan et al., 1995) 
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2.44 at 25 °C (Johnson et al., 1996) 
1 at pH 4 (quoted, Gaffney et al., 1987) 
1.81 at the pH range 1.6 to 1.9 (Khan and Brimblecombe, 1992) 
1.08 at 25 °C (value concentration dependent, Servant et al., 1991) 
133, 122, 6.88, and 1.27 at pH values of 2.13, 3.52, 5.68, and 7.14, respectively (25 °C, Hakuta et 

al., 1977) 
 
Ionization potential (eV): 
10.69 ± 0.03 (Franklin et al., 1969) 
10.65 ± 0.02 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
0.00 (quoted, Meylan et al., 1992) 
 
Octanol/water partition coefficient, log Kow: 
-0.17 at pH 3.5 and 25 °C (shake flask-absorption spectrometry, Takacs-Novak and Szasz, 1999) 
-0.53 at 20–25 °C (shake flask, Onitsuka et al., 1989) 
-0.31 at 20 °C (shake flask-titration, Collander, 1951) 
 
Solubility in organics: 
Miscible with alcohol, carbon tetrachloride, glycerol (Windholz et al., 1983), and many other 
water soluble solvents. 
 
Solubility in water: 
Miscible (NIOSH, 1994) 
 
Vapor density: 
2.45 g/L at 25 °C, 2.07 (air = 1) 
 
Vapor pressure (mmHg): 
11.4 at 20 °C (quoted, Verschueren, 1983) 
20.0 at 29.80 °C, 35.2 at 40.25 °C (static method, Potter and Ritter, 1954) 
29.08 at 36.60 °C (Plesnar et al., 1996) 
57.5 at 40 °C, 425.1 at 80 °C (Wilding et al., 2002a) 
64.2 at 52.36 °C (dynamic boiling point method, McDonald et al., 1959) 
 
Environmental fate: 
 Biological. Near Wilmington, NC, organic wastes containing acetic acid (representing 52.6% of 
total dissolved organic carbon) were injected into an aquifer containing saline water to a depth of 
approximately 1,000 feet below ground surface. The generation of gaseous components 
(hydrogen, nitrogen, hydrogen sulfide, carbon dioxide, and methane) suggests acetic acid and 
possibly other waste constituents, were anaerobically degraded by microorganisms (Leenheer et 
al., 1976). 
 Plant. Based on data collected during a 2-h fumigation period, EC50 values for alfalfa, soybean, 
wheat, tobacco, and corn were 7.8, 20.1, 23.3, 41.2, and 50.1 mg/m3, respectively (Thompson et 
al., 1979). 
 Photolytic. A photooxidation half-life of 26.7 d was based on an experimentally determined rate 
constant of 6 x 10-13 cm3/molecule⋅sec at 25 °C for the vapor-phase reaction of acetic acid with 
OH radicals in air (Atkinson, 1985). In an aqueous solution, the rate constant for the reaction of 
acetic acid with OH radicals was determined to be 2.70 x 10-17 cm3/molecule⋅sec (Dagaut et al., 
1988). 
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 Chemical/Physical. Ozonolysis of acetic acid in distilled water at 25 °C yielded glyoxylic acid 
which oxidized readily to oxalic acid before undergoing additional oxidation producing carbon 
dioxide. Ozonolysis accompanied by UV irradiation enhanced the removal of acetic acid (Kuo et 
al., 1977). 
 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in an effluent 
concentration of 760 mg/L. The adsorbability of the carbon used was 48 mg/g carbon (Guisti et 
al., 1974). 
 Reacts slowly with alcohols forming acetate esters (Morrison and Boyd, 1971). This reaction 
may be promoted by the presence of mineral acids such as sulfuric acid. 
 Acetic acid also reacts with inorganic hydroxides (e.g., sodium hydroxide) forming water 
soluble acetates. The reaction is very exothermic. 
 
Exposure limits: NIOSH REL: TWA 10 ppm (25 mg/m3), STEL 15 ppm (37 mg/m3), IDLH 50 
ppm; OSHA PEL: TWA 10 ppm; ACGIH TLV: TWA 10 ppm, STEL 15 ppm. 
 
Symptoms of exposure: Produces skin burns. Causes eye irritation on contact. Inhalation may 
cause irritation of the respiratory tract. Acute toxic effects following ingestion may include 
corrosion of mouth and gastrointestinal tract, vomiting, diarrhea, ulceration, bleeding from 
intestines and circulatory collapse (Patnaik, 1992; Windholz et al., 1983). An irritation 
concentration of 25.00 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 LC50 (48-h static or semi-static conditions) for Hyale plumulosa 310 mg/L in seawater, red 
killifish (Oryzias latipes) 350 and 94 mg/L in seawater and freshwater, respectively (Onitsuka et 
al., 1989). 
 LC50 static bioassay values for Pimephales promelas in Lake Superior water maintained at 18–
22 °C after 1, 24, 48, and 96 h are >315, 122, 92, and 88 mg/L, respectively (Mattson et al., 1976). 
 LC0 (24-h) and LC100 (24-h) for creek chub in Detroit River area were 100 and 200 mg/L, 
respectively (Gillette et al., 1952). 
 LC50 (inhalation) for mice 5,620 ppm/1 h (quoted, RTECS, 1985). 
 Acute oral LD50 for rats 3,530 mg/kg (quoted, RTECS, 1985) 
 TLm values for brine shrimp after 24 and 48 h of exposure were 42 and 32 mg/L, respectively 
(Price et al., 1974). 
 
Source: Present in domestic sewage effluent at concentrations ranging from 2.5 to 36 mg/L 
(quoted, Verschueren, 1983). A liquid swine manure sample collected from a waste storage basin 
contained acetic acid at a concentration of 639.9 mg/L (Zahn et al., 1997). Acetic acid was 
identified as a constituent in a variety of composted organic wastes. Detectable concentrations 
were reported in 18 of 21 composts extracted with water. Concentrations ranged from 0.14 
mmol/kg in a wood shaving + poultry cattle manure to 18.97 mmol/kg in fresh dairy manure. The 
overall average concentration was 4.45 mmol/kg (Baziramakenga and Simard, 1998). 
 Acetic acid was formed when acetaldehyde in the presence of oxygen was subjected to 
continuous irradiation (λ >2200 Å) at room temperature (Johnston and Heicklen, 1964). 
 Acetic acid occurs naturally in many plant species including Merrill flowers (Telosma cordata), 
in which it was detected at a concentration of 2,610 ppm (Furukawa et al., 1993). In addition, 
acetic acid was detected in cacao seeds (1,520 to 7,100 ppm), celery, blackwood, blueberry juice 
(0.7 ppm), pineapples, licorice roots (2 ppm), grapes (1,500 to 2,000 ppm), onion bulbs, oats, 
horse chestnuts, coriander, ginseng, hot peppers, linseed (3,105 to 3,853 ppm), ambrette, and 
chocolate vines (Duke, 1992). 
 Identified as an oxidative degradation product in the headspace of a used engine oil (10–30W) 
after 4,080 miles (Levermore et al., 2001). 
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Uses: Manufacture of acetate rayon, acetic anhydride, acetone, acetyl compounds, cellulose 
acetates, chloroacetic acid, ethyl alcohol, ketene, methyl ethyl ketone, vinyl acetate, plastics and 
rubbers in tanning; laundry sour; acidulate and preservative in foods; printing calico and dyeing 
silk; solvent for gums, resins, volatile oils and other substances; manufacture of nylon and fiber, 
vitamins, antibiotics and hormones; production of insecticides, dyes, photographic chemicals, 
stain removers; latex coagulant; textile printing. 
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ACETIC ANHYDRIDE 
 
Synonyms: Acetanhydride; Acetyl acetate; Acetic acid anhydride; Acetic oxide; Acetyl anhy-
dride; Acetyl ether; Acetyl oxide; BRN 0385737; Caswell No. 003A; CCRIS 688; EINECS 203-
564-8; EPA pesticide chemical code 044007; Ethanoic anhydrate; Ethanoic anhydride; UN 1715. 
 

O

H3C O CH3

O

 
 
CASRN: 108-24-7; DOT: 1715; DOT label: Corrosive; molecular formula: C4H6O3; FW: 102.09; 
RTECS: AK1925000; Merck Index: 12, 53 
 
Physical state, color, and odor: 
Colorless, very mobile liquid with a very strong, acetic acid-like odor. Experimentally determined 
detection and recognition odor threshold concentrations were <600 µg/m3 (<140 ppbv) and 1.5 
mg/m3 (360 ppbv), respectively (Hellman and Small, 1974). 
 
Melting point (°C): 
-73.1 (Acros Organics, 2002) 
 
Boiling point (°C): 
139.55 (Weast, 1986) 
 
Density (g/cm3): 
1.080 at 15 °C (Windholz et al., 1983) 
1.0820 at 20 °C (Weast, 1986) 
1.07502 at 25 °C (Aboy et al., 2002) 
 
Flash point (°C): 
54.4 (Windholz et al., 1983) 
 
Lower explosive limit (%): 
2.7 (NIOSH, 1994) 
 
Upper explosive limit (%): 
10.3 (NIOSH, 1994) 
 
Ionization potential (eV): 
≈ 10.00 (Lias et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Not applicable for anhydrides because they are readily hydrolyzed by water forming the 
corresponding acid. Nevertheless, experimental methods for estimation of this parameter for 
hydrolysis products of anhydrides are lacking in the documented literature. Given that the 
hydrolysis product (acetic acid) is completely miscible with water in all proportions suggests its 
adsorption to soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
-0.17 at pH 3.5 and 25 °C for acetic acid (shake flask-absorption spectrometry, Takacs-Novak and 

Szasz, 1999) 
 
Solubility in organics: 
Miscible with acetic acid, alcohol, and ether (Hawley, 1981) 
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Solubility in water: 
Although NIOSH (1994) reports a solubility of 12 wt % at 20 °C, this value is not relevant because 
acetic anhydride reacts with water forming acetic acid. Acetic acid is completely miscible with water. 
 
Vapor density: 
4.17 g/L at 25 °C, 3.52 (air = 1) 
 
Vapor pressure (mmHg): 
3.5 at 20 °C, 5 at 25 °C, 7 at 30 °C (quoted, Verschueren, 1983) 
44.6 at 62.84 °C (dynamic boiling point method, McDonald et al., 1959) 
 
Environmental fate: 
 Chemical/Physical. Slowly dissolves in water forming acetic acid. In ethanol, ethyl acetate is 
formed (Windholz et al., 1983). 
 
Exposure limits: NIOSH REL: ceiling 5 ppm (20 mg/m3), IDLH 200 ppm; OSHA PEL: 5 ppm; 
ACGIH TLV: ceiling 5 ppm. 
 
Symptoms of exposure: Severe eye and skin irritant (NIOSH, 1997). An irritation concentration of 
20.00 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 Acute oral LD50 for rats 1,780 mg/kg (quoted, RTECS, 1985). 
 LC50 (inhalation) 1,000 ppm/4-h (quoted, RTECS, 1985). 
 
Uses: Preparation of acetyl compounds and cellulose acetates; detection of rosin; dehydrating and 
acetylating agent in the production of pharmaceuticals, dyes, explosives, perfumes, and pesticides; 
organic synthesis. 
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ACETONE 
 
Synonyms: ACN; AI3-01238; BRN 0635680; Caswell No. 004; CCRIS 5953; Chevron acetone; 
Dimethylformaldehyde; Dimethyl ketal; Dimethyl ketone; DMK; EINECS 200-662-2; EPA 
pesticide chemical code 004101; FEMA No. 3326; Ketone propane; β-Ketopropane; Methyl 
ketone; NSC 135802; Propanone; Propan-2-one; 2-Propanone; Pyroacetic acid; Pyroacetic ether; 
RCRA waste number U002; Sasetone; UN 1090.; UN 1091. 
 

H3C CH3

O

 
 
CASRN: 67-64-1; DOT: 1090; DOT label: Flammable liquid; molecular formula: C3H6O; FW: 
58.08; RTECS: AL3150000; Merck Index: 12, 64 
 
Physical state, color, odor, and taste: 
Clear, colorless, liquid with a sweet, fragrant odor. Sweetish taste. Odor threshold concentrations 
ranged from 42 ppmv (Nagata and Takeuchi, 1990) to 100 ppmv (Leonardos et al., 1969). 
Experimentally determined detection and recognition odor threshold concentrations were 48 
mg/m3 (20 ppmv) and 78 mg/m3 (33 ppmv), respectively (Hellman and Small, 1974). 
 
Melting point (°C): 
-95.35 (Weast, 1986) 
 
Boiling point (°C): 
56.11 (Kurihara et al., 2000; Nagata and Tamura, 1996) 
 
Density (g/cm3): 
0.7897 at 20 °C (Qun-Fang et al., 1997) 
0.7842 at 25.00 °C (Kurihara et al., 2000) 
0.77876 at 30.00 °C (Lee and Chuang, 1997) 
0.8032 at 10.00 °C, 0.7982 at 15.00 °C, 0.7754 at 35.00 °C, 0.7696 at 40.00 °C, 0.7625 at 45.00 

°C, 0.7562 at 50.00 °C, 0.7493 at 55.00 °C, 0.7423 at 60.00 °C (Kahl et al., 2003) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.754 at 10 °C and concentration of 5.3 g/L (elution method, Gustafson and Dickhut, 1994) 
1.27 at 25 °C (Landy et al., 1997) 
At mole fraction concentration of 10-5: 1.17 at 20 °C (Gabler et al., 1996), 1.14 at 25 °C, 1.405 at 

35 °C, 1.590 at 45 °C, 1.880 at 55 °C (Tyn and Calus, 1975) 
 
Flash point (°C): 
-18.9 (open cup, Eastman, 1995) 
 
Lower explosive limit (%): 
2.5 (NIOSH, 1997) 
 
Upper explosive limit (%): 
12.8 (NIOSH, 1997) 
 
Dissociation constant, pKa: 
≈ 20 (Gordon and Ford, 1972) 
 
Heat of fusion (kcal/mol): 
1.366 (Dean, 1987) 
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Henry’s law constant (x 10-5 atm⋅m3/mol): 
3.85 at 25 °C (Snider and Dawson, 1985) 
4.13 at 24.0 °C (headspace-GC, Straver and de Loos, 2005) 
3.30 at 25 °C (Butler and Ramchandani, 1935) 
10.3 at 25 °C (static headspace-GC, Welke et al., 1998) 
3.67 at 25 °C (Buttery et al., 1969) 
3.70 at 25 °C (Hoff et al., 1993) 
1.40 at 10 °C, 3.46 at 25 °C, 3.61 at 30 °C, 4.52 at 35 °C, 6.10 at 45 °C (bubble column-HPLC, 

Zhou and Mopper, 1990) 
1.03 at 5 °C, 1.44 at 10 °C, 1.96 at 15 °C, 2.58 at 20 °C, 3.51 at 25 °C (headspace-GC, Ji and 

Evans, 2007) 
1.87 at 25 °C (equilibrium static cell-GC, Chatkun Na Ayuttaya et al., 2001) 
89.7 at 0 °C, 3.92 at 25 °C (headspace-GC, Arp and Schmidt, 2004) 
3.57 at 25 °C (Burnett, 1963) 
4.00 at 25 °C (Vitenberg et al., 1975) 
3.70 at 25 °C (Benkelberg et al., 1995) 
2.27 at 14.9 °C, 3.03 at 25 °C, 7.69 at 35.1 °C, 11.76 at 44.9 °C (Betterton, 1991) 
 
Ionization potential (eV): 
9.68 (Gibson, 1977) 
9.703 ± 0.006 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Although experimental methods for estimation of this parameter for ketones are lacking in the 
documented literature, an estimated value of -0.588 was reported by Ellington et al. (1993). Its 
miscibility in water and low Koc and Kow values suggest that acetone adsorption to soil will be 
nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
-0.24 at 20 °C (shake flask-chemical reaction, Collander, 1951) 
 
Solubility in organics: 
Soluble in ethanol, benzene, and chloroform (U.S. EPA, 1985). Miscible with dimethyl-
formaldehyde, chloroform, ether, and most oils (Windholz et al., 1983). 
 
Solubility in water: 
Miscible (Palit, 1947). A saturated solution in equilibrium with its own vapor had a concentration 
of 440.6 g/L at 25 °C (Kamlet et al., 1987). 
 
Vapor density: 
2.37 g/L at 25 °C, 2.01 (air = 1) 
 
Vapor pressure (mmHg): 
180 at 20 °C (ACGIH, 1986; NIOSH, 1997) 
235 at 25 °C (quoted, Howard, 1990) 
284.37 at 30 °C, 424.10 at 40 °C, 615.05 at 50 °C (Van Ness and Kochar, 1967) 
727.2 at 55.00 °C (Nagata and Tamura, 1996a) 
 
Environmental fate: 
 Biological. Following a lag time of 20 to 25 h, acetone degraded in activated sludge (30 mg/L) 
at a rate constant ranging from 0.016 to 0.020/h (Urano and Kato, 1986). Soil bacteria can 
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mineralize acetone to carbon dioxide (Taylor et al., 1980). Bridié et al. (1979) reported BOD and 
COD values of 1.85 and 1.92 g/g using filtered effluent from a biological sanitary waste treatment 
plant. These values were determined using a standard dilution method at 20 °C for a period of 5 d. 
Similarly, Heukelekian and Rand (1955) reported a 5-d BOD value of 0.85 g/g which is 38.5% of 
the ThOD value of 2.52 g/g. Waggy et al. (1994) reported 5, 15, and 28-d BOD values of 14, 74, 
and 74%, respectively. Using the BOD technique to measure biodegradation, the mean 5-d BOD 
value (mM BOD/mM acetone) and ThOD were 1.52 and 38.0%, respectively (Vaishnav et al., 
1987). 
 Photolytic. Photolysis of acetone in air yields carbon monoxide and free radicals, but in 
isopropanol, pinacol is formed (Calvert and Pitts, 1966). Photolysis of acetone vapor with nitrogen 
dioxide via a mercury lamp gave peroxyacetyl nitrate as the major product with smaller quantities 
of methyl nitrate (Warneck and Zerbach, 1992). 
 Reported rate constants for the reaction of acetone with OH radicals in the atmosphere and in 
water are 2.16 x 10-13 and 1.80 x 10-13 cm3/molecule⋅sec, respectively (Wallington and Kurylo, 
1987; Wallington et al., 1988a). Between 20 and 100 mmHg, reaction of acetone with OH radicals 
revealed no significant pressure dependence. Reaction products likely to form include acetic acid, 
methanol, methyl- and peroxy radicals (Wollenhaupt et al., 2000). 
 Cox et al. (1980) reported a rate constant of 5 x 10-13 cm3/molecule⋅sec for the reaction of 
gaseous acetone with OH radicals based on a value of 8 x 10-12 cm3/molecule⋅sec for the reaction 
of ethylene with OH radicals. 
 Chemical/Physical. Hypochlorite ions, formed by the chlorination of water for disinfection 
purposes, may react with acetone to form chloroform. This reaction is expected to be significant 
within the pH range of 6 to 7 (Stevens et al., 1976). 
 Acetone will not hydrolyze because it has no hydrolyzable functional group (Kollig, 1993). 
 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in an effluent con-
centration of 782 mg/L. The adsorbability of the GAC was 43 mg/g carbon (Guisti et al., 1974). 
 
Exposure limits: NIOSH REL: TWA 250 ppm (590 mg/m3), IDLH 2,500 ppm; OSHA PEL: 
TWA 1,000 ppm (2,400 mg/m3); ACGIH TLV: TWA 750 ppm (1,780 mg/m3), STEL 1,000 ppm. 
 
Symptoms of exposure: Inhalation of acetone at high concentrations may produce headache, 
mouth dryness, fatigue, nausea, dizziness, muscle weakness, speech impairment, and dermatitis. 
Ingestion causes headache, dizziness, and drowsiness (Patnaik, 1992). Prolonged contact with skin 
may produce erythema and dryness (Windholz et al., 1983). An irritation concentration of 474.67 
mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 EC50 (96-h) for rainbow trout 5.54 mg/L (Mayer and Ellersieck, 1986). 
 EC50 (48-h) for Spirostomum ambiguum 9.7 g/L (Nałecz-Jawecki and Sawicki, 1999), Pseudo-
kirchneriella subcapitata 5.639 g/L (Hsieh et al., 2006). 
 EC50 (24-h) for rainbow trout 6.01 mg/L (Mayer and Ellersieck, 1986), Spirostomum ambiguum 
9.35 g/L (Nałecz-Jawecki and Sawicki, 1999). 
 LC50 (14-d) for Poecilia reticulata 6,368 mg/L (Könemann, 1981), 6,100 mg/L (Majewski et 
al., 1978). 
 LC50 (12-d) for grass shrimp embryos (Palaemonetes pugio) 6.94 g/L (Rayburn and Fisher, 
1997). 
 LC50 (5-d) for Japanese quail (Coturnix coturnix japonica) and ring-neck pheasants (Phasianus 
colcichus) >40 g/kg (Hill et al., 1975). 
 LC50 (4-d) for grass shrimp embryos (Palaemonetes pugio) 6.78 g/L (Rayburn and Fisher, 
1997). 
 LC50 (96-h) for Pimephales promelas 8,120 mg/L (Veith et al., 1983), and rainbow trout 5.54 
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mL/L at pH 7.4 and 12 °C (Mayer and Ellersieck, 1986). 
 LC50 (48-h) for Mexican axolotl 20.0 mg/L, clawed toad 24.0 mg/L (Sloof and Baerselman, 
1980). 
 LC50 (48-h) and LC50 (24-h) values for Spirostomum ambiguum were 22.1 and 26.2 g/L, 
respectively (Nałecz-Jawecki and Sawicki, 1999). 
 LC50 (24-h) for rainbow trout 6.01 mL/L at pH 7.4 and 12 °C (Mayer and Ellersieck, 1986). 
 LC50 (8-h inhalation) for rats 50,100 mg/m3 (Possani et al., 1959). 
 LC100 (4-h) for protozoan (Paramecium caudatum) 2.9 volume % (Rajini et al., 1989). 
 LC100 (10-min) for protozoan (Paramecium caudatum) 2.9 volume % (Rajini et al., 1989). 
 Acute oral LD50 for rats 5,800 mg/kg, mice 3,000 mg/kg (quoted, RTECS, 1985). Kimura et al. 
(1971) reported acute oral LD50 values of 1.8, 4.5, 7.3, and 6.8 g/kg for newborn, immature, young 
adult, and old adult rats, respectively. 
 TLm (24-h) for brine shrimp 2,100 mg/L (Price et al., 1974) 
 
Source: Naturally occurs in blood and urine in small concentrations. Reported in cigarette smoke 
(1,100 ppm) and gasoline exhaust (2.3 to 14.0 ppm) (quoted, Verschueren, 1983). 
 Acetone occurs naturally in many plant species including cuneate Turkish savory (Satureja 
cuneifolia), catmint (Nepeta racemosa), Guveyoto (Origanum sipyleum), and Topukcayi shoots 
(Micromeria myrtifolia) at concentrations of 20, 2, 2, and 0.1, respectively (Baser et al., 1992, 
1993; Ozek et al., 1992; Tumen, 1991). Acetone was also detected in Turkish calamint 
(Calamintha nepeta ssp. glandulosa) (Kirimer et al., 1992), pineapples, cauliflower leaves, tea 
leaves, West Indian lemongrass, jimsonweed, soybeans, carrots, bay leaves, hop flowers, apples, 
tomatoes, water mint leaves, alfalfa, pears, rice plants, white mulberries, clover-pepper, and roses 
(Duke, 1992). Acetone also was emitted from many forest plant species (Isidorov et al., 1985). 
 Acetone was detected in diesel fuel at a concentration of 22,000 µg/g (Schauer et al., 1999). 
Identified as an oxidative degradation product in the headspace of a used engine oil (10–30W) 
after 4,080 miles (Levermore et al., 2001). Acetone also was detected in automobile exhaust at 
concentrations ranging from 0.09 to 4.50 mg/m3 (Grimaldi et al., 1996) and in cigarette smoke at 
concentrations ranging from 498 to 869 mg/m3 (Euler et al., 1996). 
 Gas-phase tailpipe emission rates from California Phase II reformulated gasoline-powered 
automobiles with and without catalytic converters were 1.19 and 42 mg/km, respectively (Schauer 
et al., 2002). 
 Vereecken and Peeters (2000) reported that acetone is formed from the reaction of α-pinene and 
OH radicals in the atmosphere. This reaction resulted in an acetone yield of 8.5% which is 
consistent with available experimental data. 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rates of acetone were 749 mg/kg of pine burned, 462 mg/kg of oak burned, and 79 mg/kg of 
eucalyptus burned. 
 
Uses: Intermediate in the manufacture of many chemicals including acetic acid, chloroform, 
diacetone alcohol, methyl isobutyl ketone, methyl isobutyl carbinol, isophorone, methacrylic acid, 
methyl methacrylate, bisphenol-A; formulating solvent for automotive care solvents, paints, paint 
removers, resins, surface coatings, varnishes, and lacquers; spinning solvent for cellulose acetate; 
to clean and dry parts for precision equipment; solvent for potassium iodide, potassium per-
manganate, cellulose acetate, nitrocellulose, acetylene; delustrant for cellulose acetate fibers; 
specification testing for vulcanized rubber products; extraction of principals from animal and plant 
substances; ingredient in nail polish remover; manufacture of rayon, photographic films, 
explosives; sealants and adhesives; pharmaceutical manufacturing; production of lubricating oils; 
organic synthesis. 
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ACETONITRILE 
 
Synonyms: AI3-00327; BRN 0741857; CCRIS 1628; Cyanomethane; EINECS 200-835-2; 
Ethanenitrile; Ethyl nitrile; Methanecarbonitrile; Methyl cyanide; NA 1648; NCI-C60822; NSC 
7593; RCRA waste number U003; UN 1648; USAF EK-488. 
 

N CH3  
 

CASRN: 75-05-8; DOT: 1648; DOT label: Flammable liquid and poison; molecular formula: 
C2H3N; FW: 41.05; RTECS: AL7700000; Merck Index: 12, 68 
 
Physical state, color, and odor: 
Colorless liquid with an ether-like or pungent odor of vinegar. A detection odor threshold 
concentration of 1,950 mg/m3 (1,161 ppmv) was experimentally determined by Dravnieks (1974). 
An odor threshold concentration of 13 ppmv was reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-41.0 (Stull, 1947) 
-45.7 (Weast, 1986) 
 
Boiling point (°C): 
81.5 (Nagata and Tamura, 1996a) 
 
Density (g/cm3): 
0.7820 at 20.00 °C, 0.7712 at 30.00 °C, 0.7603 at 40.00 °C, 0.7492 at 50.00 °C (Ku and Tu, 1998) 
0.77662 at 25.00 °C (Nagata and Tamura, 1996a) 
0.77669 at 25.00 °C (Lu et al., 2001) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.23 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
29.1 (quoted, Riddick et al., 1986) 
 
Flash point (°C): 
5.6 (open cup, NIOSH, 1997) 
12.8 (Windholz et al., 1983) 
 
Lower explosive limit (%): 
3.0 (NFPA, 1984) 
 
Upper explosive limit (%): 
16 (NIOSH, 1994) 
 
Heat of fusion (kcal/mol): 
1.952 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
2.04 at 25 °C (Snider and Dawson, 1985) 
2.02 at 25 °C (static headspace-GC, Bebahani et al., 2002) 
1.85 at 25 °C (Hamm et al., 1984) 
1.89 at 25 °C (Benkelberg et al., 1995) 
2.93 at 25 °C (static headspace-GC, Welke et al., 1998) 
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7.33 at 50.00 °C, 10.3 at 60.00 °C, 13.4 at 70.00 °C, 17.8 at 80.00 °C (headspace-GC, Hovorka et 
al., 2002) 

7.30 at 5 °C, 8.90 at 10 °C, 11.6 at 15 °C, 14.6 at 20 °C, 17.6 at 25 °C (headspace-GC, Ji and 
Evans, 2007) 

 
Ionization potential (eV): 
12.20 ± 0.01 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Although experimental methods for estimation of this parameter for nitriles are lacking in the 
documented literature, an estimated value of -0.714 was reported by Ellington et al. (1993). Its 
miscibility in water and low Koc, and Kow values suggest that acetonitrile adsorption to soil will be 
nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
-0.34 (shake flask-GLC, Hansch and Anderson, 1967) 
-0.54 at room temperature (shake flask-GLC, Tanii and Hashimoto, 1984) 
 
Solubility in organics: 
Miscible with acetamide solutions, acetone, carbon tetrachloride, chloroform, 1,2-dichloroethane, 
ether, ethyl acetate, methanol, methyl acetate, and many unsaturated hydrocarbons (Windholz et 
al., 1983). Immiscible with many saturated hydrocarbons (quoted, Keith and Walters, 1992). 
 
Solubility in water: 
Miscible (quoted, Riddick et al., 1986). A saturated solution in equilibrium with its own vapor had 
a concentration of 139.1 g/L at 25 °C (Kamlet et al., 1987). 
 
Vapor density: 
1.68 g/L at 25 °C, 1.42 (air = 1) 
 
Vapor pressure (mmHg): 
73 at 20 °C (NIOSH, 1994) 
88.8 at 25 °C (Banerjee et al., 1990) 
87.02 at 25.00 °C (GC, Hussam and Carr, 1985) 
86.6 at 25 °C (Hoy, 1970) 
100 at 27.0 °C (Stull, 1947) 
112.10 at 30 °C, 172.09 at 40 °C, 256.75 at 50 °C, 372.61 at 60 °C (equilibrium cell, Van Ness 

and Kochar, 1967) 
171.2 at 40 °C, 721.8 at 80 °C (Wilding et al., 2002a) 
306.3 at 55.00 °C (Nagata and Tamura, 1996a) 
984 at 90.00 °C (Harris et al., 2003) 
 
Environmental fate: 
 Biological. Resting cell suspensions of the soil methylotroph Methylosinus trichosporium OB-
3b rapidly metabolized acetonitrile via oxygen insertion into the C-H bond generating the 
intermediate formaldehyde cyanohydrin. The latter compound loses hydrogen cyanide yielding 
formaldehyde which is then oxidized to formate (HCO2H) and bicarbonate ion (Castro et al., 
1996). 
 Photolytic. A rate constant of 4.94 x 10-14 cm3/molecule⋅sec at 24 °C was reported for the vapor-
phase reaction of acetonitrile and OH radicals in air (Harris et al., 1981). Reported rate constants 
for the reaction of acetonitrile and OH radicals in the atmosphere and in water are 1.90 x 10-14 and 
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3.70 x 10-14 cm3/molecule⋅sec, respectively (Kurylo and Knable, 1984). The estimated lifetime of 
acetonitrile in the atmosphere is estimated to range from 6 to 17 months (Arijs and Brasseur, 
1986). 
 Chemical/Physical. The estimated hydrolysis half-life of acetonitrile at 25 °C and pH 7 is 
>150,000 yr (Ellington et al., 1988). No measurable hydrolysis was observed at 85 °C at pH 
values 3.26 and 6.99. At 66.0 °C (pH 10.42) and 85.5 °C (pH 10.13), the hydrolysis half-lives 
based on first-order rate constants were 32.2 and 5.5 d, respectively (Ellington et al., 1987). The 
presence of hydroxide or hydronium ions facilitates hydrolysis transforming acetonitrile to the 
intermediate acetamide which undergoes hydrolysis forming acetic acid and ammonia (Kollig, 
1993). Acetic acid and ammonia formed react quickly forming ammonium acetate. 
 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in an effluent 
concentration of 28 mg/L. The adsorbability of the carbon used was 194 mg/g carbon (Guisti et 
al., 1974). 
 Burns with a luminous flame (Windholz et al., 1983), releasing toxic fumes of hydrogen 
cyanide. 
 
Exposure limits: NIOSH REL: TWA 20 ppm (34 mg/m3), IDLH 500 ppm; OSHA PEL: TWA 40 
ppm (70 mg/m3); ACGIH TLV: TWA 40 ppm, STEL 60 ppm. 
 
Symptoms of exposure: Inhalation may cause nausea, vomiting, asphyxia, and tightness of the 
chest. Symptoms of ingestion may include gastrointestinal pain, vomiting, nausea, stupor, 
convulsions, and weakness (Patnaik, 1992). An irritation concentration of 875.00 mg/m3 in air was 
reported by Ruth (1986). 
 
Toxicity: 
 EC50 (24-h), EC50 (48-h), LC50 (24-h), and LC50 (48-h) values for Spirostomum ambiguum were 
7.35, 6.32, 17.2, and 15.2 g/L, respectively (Nałecz-Jawecki and Sawicki, 1999). 
 LC50 (inhalation) for cats 18 gm/cm3, guinea pigs 5,655 ppm/4-h, mice 2,693 ppm/1 h, rabbits 
2,828 ppm/4-h (quoted, RTECS, 1985). 
 Acute oral LD50 in guinea pigs 177 mg/kg, rats 2,730 mg/kg, mice 269 mg/kg (quoted, RTECS, 
1985). 
 
Uses: Preparation of acetamidine, acetophenone, α-naphthaleneacetic acid, thiamine; dyeing and 
coating textiles; extracting fish liver oils, fatty acids, and other animal and vegetable oils; 
recrystallizing steroids; solvent for polymers, spinning fibers, casting and molding plastics; 
manufacture of pharmaceuticals; chemical intermediate for pesticide manufacture; catalyst. 
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2-ACETYLAMINOFLUORENE 
 
Synonyms: AAF; 2-AAF; 2-Acetamidofluorene; 2-Acetaminofluorene; 2-Acetoaminofluorene; 2-
(Acetylamino)fluorene; N-Acetyl-2-aminofluorene; 2-Aminoacetylfluorene; AI3-52433; BRN 
2807677; CCRIS 1; EINECS 200-188-6; FAA; 2-FAA; 2-Fluorenilacetamide; N-9H-Fluoren-2-
ylacetamide; 2-Fluorenylacetamide; N-2-Fluorenylacetamide; N-Fluoren-2-acetylacetamide; N-
Fluorenyl-2-acetamide; NSC 12279; RCRA waste number U005; UN 3143. 
 

H
N CH3

O
 

 
CASRN: 53-96-3; DOT: 3143; molecular formula: C15H13NO; FW: 223.27; RTECS: AB9450000; 
Merck Index: 12, 4192 
 
Physical state and color: 
Tan crystalline solid or needles 
 
Melting point (°C): 
194 (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.52 at 20 °C using method of Hayduk and Laudie (1974) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.20 (calculated, Mercer et al., 1990) 
 
Octanol/water partition coefficient, log Kow: 
3.28 (quoted, Mercer et al., 1990) 
 
Solubility in organics: 
Soluble in acetone, acetic acid, alcohol (Weast, 1986), glycols, and fat solvents (Windholz et al., 
1983) 
 
Solubility in water: 
10.13 mg/L at 26.3 °C (Ellington et al., 1987) 
 
Environmental fate: 
 Biological. In the presence of suspended natural populations from unpolluted aquatic systems, 
the second-order microbial transformation rate constant determined in the laboratory was reported 
to be 4.8 ± 2.8 x 10-12 L/organism⋅h (Steen, 1991). 
 Chemical/Physical. Based on first-order rate constants determined at 85.5 °C, hydrolysis half-
lives at pH values of 2.49, 2.97, 7.34, 9.80, 10.25, and 10.39 were 4.2, 12, 41, 13, 7.2, and 1.9 d, 
respectively (Ellington et al., 1987). Releases toxic nitrogen oxides when heated to decomposition 
(Sax and Lewis, 1987). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 318, 240, 180, and 140 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits: Potential occupational carcinogen. Given that no standards have been 
established, NIOSH (1997) recommends the most reliable and protective respirators be used, i.e., a 
self-contained breathing apparatus that has a full facepiece and is operated under positive-pressure 
or a supplied-air respirator that has a full facepiece and is operated under pressure-demand or 
under positive-pressure in combination with a self-contained breathing apparatus operated under 
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pressure-demand or positive-pressure. 
 OSHA recommends that worker exposure to this chemical is to be controlled by use of 
engineering control, proper work practices, and proper selection of personal protective equipment. 
Specific details of these requirements can be found in CFR 1910.1003–1910.1016. 
 
Toxicity: 
Acute oral LD50 for mice 1,020 mg/kg (quoted, RTECS, 1985). 
 
Uses: Preparation of derivatives for biochemical and cancer research, i.e., studying 
carcinogenicity and mutagenicity of aromatic amines. 



 

28 

   ACROLEIN 
 
Synonyms: Acraldehyde; Acrylaldehyde; trans-Acrolein; Acrylic aldehyde; AI3-24160; Allyl 
aldehyde; Aqualin; Aqualine; Biocide; BRN 1701567; Caswell No. 009; CCRIS 3278; Crolean; 
EINECS 203-453-4; Ethylene aldehyde; Magnacide; Magnacide H; NSC 8819; Papite; Propenal; 
2-Propenal; Prop-2-en-1-al; 2-Propen-1-one; Propylene aldehyde; RCRA waste number P003; 
Slimicide; UN 1092. 
 

O CH2  
 
Note: Acrolein is normally inhibited with 0.1–0.25 wt % hydroquinone to prevent polymerization 
during storage and transport. May contain water (3 wt %), propanal and acetone (≤ 1.5 wt %). 
 
CASRN: 107-02-8; DOT: 1092 (inhibited), 2607 (stabilized dimer); DOT label: Flammable liquid 
and poison; molecular formula: C3H4O; FW: 56.06; RTECS: AS1050000; Merck Index: 12, 130 
 
Physical state, color, and odor: 
Colorless to yellow, clear, watery liquid imparting a very sharp, acrid, pungent, or irritating odor. 
Odor threshold concentrations reported were 0.11 mg/kg by Guadagni et al. (1963), 0.21 ppmv by 
Leonardos et al. (1969), and 36 ppbv by Nagata and Takeuchi (1990). In addition, Katz and Talbert 
(1930) reported an experimental detection odor threshold concentration of 4.1 mg/m3 (1.8 ppmv). 
 
Melting point (°C): 
-86.9 (Weast, 1986) 
 
Boiling point (°C): 
52.7 (quoted, Standen, 1963) 
 
Density (g/cm3): 
0.8410 at 20 °C (Weast, 1986) 
0.8389 at 25 °C (quoted, Riddick et al., 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.12 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
-26 (Acros Organics, 2002) 
-18 (open cup, Aldrich, 1990) 
 
Lower explosive limit (%): 
2.8 (NIOSH, 1994) 
 
Upper explosive limit (%): 
31 (NIOSH, 1994) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol at 25 °C): 
135 (Snider and Dawson, 1985) 
 
Interfacial tension with water (dyn/cm): 
35 at 20 °C (estimated, CHRIS, 1984) 
 
Ionization potential (eV): 
10.11 ± 0.01 (Lias, 1998) 
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Bioconcentration factor, log BCF: 
2.54 (bluegill sunfish, Veith et al., 1980) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Although experimental methods for estimation of this parameter for unsaturated aldehydes are 
lacking in the documented literature, an estimated value of -0.588 was reported by Ellington et al. 
(1993). Its high solubility in water and low Koc, and Kow values suggest that acrolein adsorption to 
soil will be low (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
-0.01 (quoted, Sangster, 1989) 
0.90 (Veith et al., 1980) 
 
Solubility in organics: 
Soluble in ethanol, ether, and acetone (U.S. EPA, 1985) 
 
Solubility in water (wt %): 
19.7 at 0 °C, 20.9 at 10.0 °C, 22.9 at 20.0 °C, 23.0 at 30 °C, 24.2 at 40.0 °C, 24.5 °C at 53.0 °C 
(shake flask-GC, Stephenson, 1993c) 
 
Vapor density: 
2.29 g/L at 25 °C, 1.94 (air = 1) 
 
Vapor pressure (mmHg): 
210 at 20 °C (NIOSH, 1997) 
265 at 25 °C (quoted, Howard, 1989) 
273 at 25 °C (Banerjee et al., 1990) 
 
Environmental fate: 
 Biological. Microbes in site water converted acrolein to β-hydroxypropionaldehyde (Kobayashi 
and Rittman, 1982). This product also forms when acrolein is hydrated in distilled water (Burczyk 
et al., 1968) which can revert to acrolein. This suggests water, not site microbes, is primarily 
responsible for the formation of the aldehyde. When 5 and 10 mg/L of acrolein were statically 
incubated in the dark at 25 °C with yeast extract and settled domestic wastewater inoculum, 
complete degradation was observed after 7 d (Tabak et al., 1981). Activated sludge was capable of 
degrading acrolein at concentrations of 2,300 ppm but no other information was provided 
(Wierzbicki and Wojcik, 1965). 
 The half-life of acrolein in unsterilized supply water samples from an irrigation area was 29 h 
versus 43 h in thymol-treated water. A half-life of 43 h was also reported for acrolein in buffered 
distilled water at identical pH. These data suggest that biotransformation occurred in these aquatic 
systems. At higher aqueous concentrations (6.0 to 50.5 mg/L), the marked decrease in pH suggests 
that carboxylic acids were formed as end products (Bowmer and Higgins, 1976). 
 Bridié et al. (1979) reported BOD and COD values of 0.00 and 1.72 g/g using filtered effluent 
from a biological sanitary waste treatment plant. These values were determined using a standard 
dilution method at 20 °C for a period of 5 d. The ThOD for acrolein is 2.00 g/g. 
 Surface Water. In canal water, the initial acrolein concentration of 100 µg/L was reduced to 90, 
50 and 30 µg/L at 5, 10, and 15 miles downstream. No explanation was given for the decrease in 
concentration, e.g., volatilization, chemical hydrolysis, dilution, etc. (Bartley and Gangstad, 1974). 
 Photolytic. Photolysis products include carbon monoxide, ethylene, free radicals, and a polymer 
(Calvert and Pitts, 1966). Anticipated products from the reaction of acrolein with ozone or OH 
radicals in the atmosphere are glyoxal, formaldehyde, formic acid, and carbon dioxide (Cupitt, 
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1980). The major product reported from the photooxidation of acrolein with nitrogen oxides is 
formaldehyde with a trace of glyoxal (Altshuller, 1983). Osborne et al. (1962) reported that 
acrolein was stable at 30 °C and UV light (λ = 313 nm) in the presence and absence of oxygen. 
 Rate constants of 1.90–2.53 x 10-13 cm3/molecule⋅sec (Atkinson, 1985), 1.99 x 10-11 
cm3/molecule⋅sec (Atkinson, 1990), and 2.29 x 10-11 cm3/molecule⋅sec (Sabljić and Güsten, 1990) 
were reported for the gas-phase reaction of acrolein and OH radicals. Acrolein reacts with ozone 
and NO3 radicals in gas-phase at rates of 6.4 x 10-19 cm3/molecule⋅sec (Atkinson and Carter, 1984) 
and 1.15 x 10-15 cm3/molecule⋅sec, respectively (Sabljić and Güsten, 1990). 
 Chemical/Physical. Wet oxidation of acrolein at 320 ºC yielded formic and acetic acids (Randall 
and Knopp, 1980). May polymerize in the presence of light and explosively in the presence of 
concentrated acids (Worthing and Hance, 1991) forming disacryl, a white plastic solid (Humburg 
et al., 1989; Windholz et al., 1983). 
 In distilled water, acrolein is hydrolyzed to β-hydroxypropionaldehyde (Burczyk et al., 1968; 
Reinert and Rodgers, 1987; Kollig, 1993). The estimated hydrolysis half-life in water is 22 d 
(Burczyk et al., 1968). Bowmer and Higgins (1976) reported a disappearance half-life of 69 and 
34 d in buffered water at pH values of 5 and 8.5, respectively. 
 In a large tank containing nonturbulent water, acrolein disappeared at a first-order rate constant 
of 0.83/d which corresponds to a half-life of 0.83 d (Bowmer et al., 1974). 
 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in an effluent 
concentration of 694 mg/L. The adsorbability of the carbon used was 61 mg/g carbon (Guisti et 
al., 1974). Similarly, at influent concentrations of 10, 1.0, 0.1, and 0.01 mg/L, the GAC adsorption 
capacities were 5.2, 1.2, 0.26, and 0.06 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits: NIOSH REL: TWA 0.1 ppm (0.25 mg/m3), STEL 0.3 ppm (0.8 mg/m3), IDLH 2 
ppm; OSHA PEL: TWA 0.1 ppm; ACGIH TLV: TWA 0.1 ppm, STEL 0.3 ppm. 
 
Symptoms of exposure: Strong lachrymator and nasal irritant. Eye contact may damage cornea. 
Skin contact may cause delayed pulmonary edema (Patnaik, 1992). An irritation concentration of 
1.25 mg/m3 in air was reported by Ruth (1986). Inhalation of acrolein at a concentration of 153 
ppm for 10 min resulted in death (quoted, Verschueren, 1983). 
 
Toxicity: 
 LC50 (96-h) for bluegill sunfish 90 µg/L (Spehar et al., 1982). 
 LC50 (48-h) for oysters 560 µg/L, shrimp 100 µg/L (Worthing and Hance, 1991), Daphnia 
magna 83 µg/L (LeBlanc, 1980). 
 LC50 (24-h) for bluegill sunfish 79 µg/L, brown trout 46 µg/L (Burdick et al., 1964), Daphnia 
magna 23 µg/L (LeBlanc, 1980), rainbow trout 150 µg/L, mosquito fish 390 µg/L, shiners 40 
µg/L (Worthing and Hance, 1991). 
 LC50 (4-h inhalation) for Sprague-Dawley rats (combined sexes) 8.3 ppm (Ballantyne et al., 
1989a). 
 LC50 (1-h inhalation) for Sprague-Dawley rats (combined sexes) 26 ppm (Ballantyne et al., 
1989a). 
 Acute oral LD50 for rats 46 mg/kg (Ashton and Monaco, 1991), 25.1 mg/kg, mice 40 mg/kg, 
rabbits 7 mg/kg (quoted, RTECS, 1985), bobwhite quail 19 mg/kg, mallard ducks 9.1 mg/kg 
(Worthing and Hance, 1991). 
 LD50 (inhalation) for mice 66 ppm/6-h, rats 300 mg/m3/30-min (quoted, RTECS, 1985). 
 Acute percutaneous LD50 for rats 231 mg/kg (Worthing and Hance, 1991). 
 In 90-d feeding trials, the NOEL in rats is 5 mg/kg daily (Worthing and Hance, 1991). 
 
Source: Reported in cigarette smoke (150 ppm) and gasoline exhaust (0.2 to 5.3 ppm) (quoted, 
Verschueren, 1983). May be present as an impurity in 2-methoxy-3,4-dihydro-2H-pyran 
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(Ballantyne et al., 1989a). 
 Acrolein was detected in diesel fuel at a concentration of 3,400 µg/g (Schauer et al., 1999). 
 Gas-phase tailpipe emission rates from California Phase II reformulated gasoline-powered 
automobiles with and without catalytic converters were 0.06 and 3.8 mg/km, respectively (Schauer 
et al., 2002). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rates of acrolein were 63 mg/kg of pine burned, 44 mg/kg of oak burned, and 56 mg/kg of 
eucalyptus burned. 
 
Uses: Intermediate in the manufacture of many chemicals (e.g., glycerine, 1,3,6-hexanediol, β-
chloropropionaldehyde, 1,2,3,6-tetrahydrobenzaldehyde, β-picoline, nicotinic acid), pharma-
ceuticals, polyurethane, polyester resins, liquid fuel, slimicide; herbicide; anti-microbial agent; 
control of aquatic weeds in irrigation canals and ditches; warning agent in gases. 
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ACRYLAMIDE 
 
Synonyms: AAM; Acrylamide monomer; Acrylic acid amide; Acrylic amide; AI3-04119; 
Amresco acryl-40; BRN 0605349; CCRIS 7; EINECS 201-173-7; Ethylene carboxamide; NSC 
7785; Optimum; Propenamide; 2-Propenamide; Propenoic acid amide; RCRA waste number 
U007; UN 2074; Vinyl amide. 
 

NH2

CH2

O

 
 
Note: Acrylamide may contain the following impurities: acetamide, acrylic acid, acrylonitrile, 
copper, formaldehyde, hydroquinone, methylacrylamide, hydroquinone monomethyl ether, 
peroxide, propanamide, and sulfate. When acrylamide is produced using a copper catalyt, copper 
salts may be added to aqueous solutions at concentrations >2 ppm (NICNAS, 2002). Commercial 
solutions 30–50%) are usually inhibited with copper salts to prevent polymerization. In addition, 
solutions containing oxygen will prevent polymerization.  
 
CASRN: 79-06-1; DOT: 2074; DOT label: Poison; molecular formula: C3H5NO; FW: 71.08; 
RTECS: AS3325000; Merck Index: 12, 131 
 
Physical state, color, and odor: 
Colorless, odorless solid or flake-like crystals which sublime slow at room temperature. 
 
Melting point (°C): 
84–85 (Weast, 1986) 
 
Boiling point (°C): 
125 at 25 mmHg (Windholz et al., 1983) 
 
Density (g/cm3): 
1.05 at 25 °C (CHRIS, 1984) 
1.122 at 30 °C (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.49 at 30 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
137 (NIOSH, 1994) 
 
Henry’s law constant (x 10-9 atm⋅m3/mol): 
3.03 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
9.5 (Lias et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Experimental methods for estimation of this parameter for amides are lacking in the documented 
literature, however, an estimated value of -0.989 was reported by Ellington et al. (1993). Its high 
solubility in water and low Kow values suggest that acrylamide adsorption to soil will be nominal 
(Lyman et al., 1982). This is in agreement with the findings of Brown et al. (1980). These 
investigators concluded that owing to the neutral hydrophilic nature of acrylamide, no significant 
adsorption was observed when various adsorbents were used including natural sediments, clays, 
peat, sewage sludge, cationic and anionic resins. 
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Octanol/water partition coefficient, log Kow: 
-0.90 (shake flask, Fujisawa and Masuhara, 1981) 
 
Solubility in organics: 
At 30 °C (g/L): acetone (631), benzene (3.46), chloroform (26.6), ethanol (862), ethyl acetate 
(126), heptane (0.068), methanol (1,550) (Windholz et al., 1983) 
 
Solubility in water (g/L): 
2,155 at 30 °C (Carpenter and Davis, 1957) 
2,050 (quoted, Verschueren, 1983) 
 
Vapor pressure (x 10-3 mmHg): 
7 at 20 °C (NIOSH, 1994) 
 
Environmental fate: 
 Biological. Bridié et al. (1979) reported BOD and COD values of 0.05 and 1.33 g/g using 
filtered effluent from a biological sanitary waste treatment plant. These values were determined 
using a standard dilution method at 20 °C for a period of 5 d. When a sewage seed was used in a 
separate screening test, a BOD value of 0.92 g/g was obtained. In a treatment plant, a BOD value 
of 0.40 g/g was reported after 10 d (Mills et al., 1953). The ThOD for acrylamide is 1.35 g/g. 
 Brown et al. (1980) observed that when acrylamide (0.5 mg/L) was added to estuarine water and 
river water with and without sediment, no acrylamide was detected after 7 d. The percentage of 
acrylamide remaining in seawater and sediment, sewage work effluent, and sludge were 25, 62, 
and 35%, respectively. 
 Soil. Under aerobic conditions, acrylamide degraded to ammonium ions which oxidized to 
nitrite ions and nitrate ions. The ammonium ions produced in soil may volatilize as ammonia or 
accumulate as nitrite ions in sandy or calcareous soils (Abdelmagid and Tabatabai, 1982). 
 Chemical/Physical. Readily polymerizes at the melting point or under UV light. In the presence 
of alkali, polymerization is a violent reaction. On standing, may turn to yellowish color (Windholz 
et al., 1983). 
 Acrylic acid and ammonium ions (Abdelmagid and Tabatabai, 1982; Brown and Rhead, 1979; 
Kollig, 1993) were reported as hydrolysis products. The hydrolysis rate constant at pH 7 and 
hydrolysis half-lives are reduced significantly at varying pHs and temperature. At 88.0 °C and pH 
values of 2.99 and 7.04, the half-lives were 2.3 and 6.0 d, respectively (Ellington et al., 1986). 
 Decomposes between 175 and 300 °C (NIOSH, 1994). 
 
Exposure limits (mg/m3): Potential occupational carcinogen. NIOSH REL: TWA 0.03, IDLH: 
60; OSHA PEL: TWA 0.3; ACGIH TLV: TWA 0.03. 
 
Toxicity: 
 LC50 (24-h static bioassay) for brown trout yearlings 400 mg/L (Woodiwiss and Fretwell, 1974). 
 Acute oral LD50 for mice 107 mg/kg, quail 186 mg/kg, rats 124 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard (final): MCLG: zero; MCL: lowest concentration obtained using 
conventional treatment techniques. In addition, a DWEL of 7 µg/L was recommended (U.S. EPA, 
2000). 
 
Uses: Synthesis of dyes; flocculants; polymers or copolymers (ployacrylamides) as plastics, 
adhesives, soil conditioning agents; sewage and waste treatment; ore processing; permanent press 
fabrics. 
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ACRYLONITRILE 
 
Synonyms: Acritet; Acrylon; Acrylonitrile monomer; AI3-00054; AN; BRN 0605310; Carbacryl; 
Caswell No. 010; CCRIS 8; Cyanoethene; Cyanoethylene; EINECS 203-466-5; ENT 54; EPA 
pesticide chemical code 000601; Fumigrain; Miller’s fumigrain; NCI-C50215; Nitrile; NSC 6362; 
Propenenitrile; 2-Propenenitrile; RCRA waste number U009; TL 314; UN 1093; VCN; Ventox; 
Vinyl cyanide. 
 

CN  
 
Note: Inhibited with 35–45 ppm hydroquinone monomethyl ether to prevent polymerization 
during storage and transport (Acros Organics, 2002). Commercial grades may contain the 
following impurities: acetone and acetonitrile (300–500 ppm), acetaldehyde and propionaldehyde 
(300–500 ppm), acrolein, methanol, isopropanol and hydrogen cyanide (300–500 ppm) (NICNAS, 
2000) 
 
CASRN: 107-13-1; DOT: 1093 (inhibited); DOT label: Flammable liquid and poison; molecular 
formula: C3H3N; FW: 53.06; RTECS: AT5250000; Merck Index: 12, 133 
 
Physical state, color, and odor: 
Clear, colorless to pale yellow-brown, watery, volatile liquid with a sweet, irritating or pungent 
odor resembling peach pits, onions, or garlic. Evaporates quickly when spilled. Turns dark on 
exposure to air. Odor threshold concentrations of 1.6 and 8.8 ppmv were reported by Stalker 
(1973) and Nagata and Takeuchi (1990), respectively. 
 
Melting point (°C): 
-83.6 (Acros Organics, 2002) 
 
Boiling point (°C): 
77.3 (Acros Organics, 2002) 
 
Density (g/cm3): 
0.8063 at 20 °C (Qun-Fang et al., 1997) 
0.8002 at 25.00 °C, 0.7949 at 30.00 °C, 0.7893 at 35.00 °C (Aminabhavi and Banerjee, 1998b) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.12 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
-5 (Acros Organics, 2002) 
 
Lower explosive limit (%): 
3.05 ± 0.5 (quoted, Standen, 1963) 
 
Upper explosive limit (%): 
17.0 ± 0.5 (quoted, Standen, 1963) 
 
Heat of fusion (kcal/mol): 
1.489 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
3.18 at 25 °C (static headspace-GC, Welke et al., 1998) 
1.30 at 30.00 °C (headspace-GC, Hovorka et al., 2002) 
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Ionization potential (eV): 
10.91 ± 0.01 (Lias, 1998) 
 
Bioconcentration factor, log BCF: 
1.68 (bluegill sunfish, Veith et al., 1980) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.10 (Captina silt loam), 1.01 (McLaurin sandy loam) (Walton et al., 1992) 
 
Octanol/water partition coefficient, log Kow: 
0.00 (shake flask, Fujisawa and Mashuhara, 1980) 
0.25 (shake flask-HPLC, Pratesi et al., 1979) 
0.09 (Tanii and Hashimoto, 1984) 
1.20 (Veith et al., 1980) 
 
Solubility in organics: 
Soluble in ether, acetone, benzene (U.S. EPA, 1985), carbon tetrachloride, and toluene (Yoshida et 
al., 1983a). Miscible with alcohol and chloroform (Meites, 1963). 
 
Solubility in water: 
In wt %: 6.58 at 0 °C, 6.68 at 10.0 °C, 6.90 at 20.0 °C, 6.64 at 30.0 °C, 6.88 at 40.0 °C, 7.36 at 

50.0 °C, 7.39 at 60.0 °C, 8.56 at 70 °C (Stephenson, 1994) 
79,000 mg/L at 25 °C (Klein et al., 1957) 
110 g/kg at 60.3 °C (Fordyce and Chapin, 1947) 
1.99 M at 60 °C (multiple headspace extraction-GC, Chai et al., 2005) 
 
Vapor density: 
2.17 g/L at 25 °C, 1.83 (air = 1) 
 
Vapor pressure (mmHg): 
82.5 at 20 °C (quoted, Riddick et al., 1986) 
137 at 30 °C (quoted, Verschueren, 1983) 
107.8 at 25 °C (quoted, Howard, 1989) 
 
Environmental fate: 
 Biological. Degradation by the microorganism Nocardia rhodochrous yielded ammonium ion 
and propionic acid, the latter being oxidized to carbon dioxide and water (DiGeronimo and 
Antoine, 1976). When 5 and 10 mg/L of acrylonitrile were statically incubated in the dark at 25 °C 
with yeast extract and settled domestic wastewater inoculum, complete degradation was observed 
after 7 d (Tabak et al., 1981). Heukelekian and Rand (1955) reported a 5-d BOD value of 1.09 g/g 
which is 60.0% of the ThOD value of 1.81 g/g. 
 Soil. Donberg et al. (1992) reported acrylonitrile (≤100 mg/kg) underwent aerobic 
biodegradation to nondetectable levels in a London soil after 2 d. 
 Photolytic. In an aqueous solution at 50 °C, UV light photooxidized acrylonitrile to carbon 
dioxide. After 24 h, the concentration of acrylonitrile was reduced 24.2% (Knoevenagel and 
Himmelreich, 1976). A rate constant of 4.06 x 10-12 cm3/molecule·sec at 26 °C was reported for 
the vapor-phase reaction of acrylonitrile and OH radicals in air (Harris et al., 1981). 
 Chemical/Physical. Ozonolysis of acrylonitrile in the liquid phase yielded formaldehyde and the 
tentatively identified compound glyoxal, an epoxide of acrylonitrile and acetamide. The reported 
rate constant for the reaction of acrylonitrile and ozone in the gas phase is 1.38 x 10-19 cm3 mol/sec 
(Munshi et al., 1989). In the gas phase, cyanoethylene oxide was reported as an ozonolysis product 
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(Munshi et al., 1989a). Anticipated products from the reaction of acrylonitrile with ozone or OH 
radicals in the atmosphere are formaldehyde, formic acid, HC(O)CN, and cyanide ions (Cupitt, 
1980). 
 Incineration or heating to decomposition releases toxic nitrogen oxides (Sittig, 1985) and 
cyanides (Lewis, 1990). Wet oxidation of acrylonitrile at 320 °C yielded formic and acetic acids 
(Randall and Knopp, 1980). Polymerizes readily in the absence of oxygen or on exposure to 
visible light (Windholz et al., 1983). If acrylonitrile is not inhibited with methylhydroquinone, it 
may polymerize spontaneously or when heated in the presence of alkali (NIOSH, 1997). 
 The hydrolysis rate constant for acrylonitrile at pH 2.87 and 68 °C was determined to be 6.4 x 
10-3/h, resulting in a half-life of 4.5 d. At 68.0 °C and pH 7.19, no hydrolysis or disappearance was 
observed after 2 d. However, when the pH was raised to 10.76, the hydrolysis half-life was 
calculated to be 1.7 h (Ellington et al., 1986). Acrylonitrile hydrolyzes to acrylamide which 
undergoes additional hydrolysis forming acrylic acid and ammonia (Kollig, 1993). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 1.4, 0.42, 0.13, and 0.04 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits (ppm): Potential occupational carcinogen. NIOSH REL: TWA 1, 15-min ceiling 
1, IDLH 85; OSHA PEL: TWA 2, 15-min ceiling 10; ACGIH TLV: TWA 2 (proposed). 
 
Symptoms of exposure: Eye and skin irritant. Inhalation may cause asphyxia and headache. 
Ingestion and skin absorption may cause headache, lightheadedness, sneezing, weakness, nausea, 
and vomiting (Patnaik, 1992). 
 
Toxicity: 
 LC50 (96-h) for bluegill sunfish 10 mg/L (Spehar et al., 1982), brown shrimp 6 mg/L (quoted, 
Verschueren, 1983). 
 LC50 (48-h) for red killifish 600 mg/L (Yoshioka et al., 1986), brown shrimp 20 mg/L, zebra 
fish 15 mg/L (Slooff, 1979), Daphnia magna 7.6 mg/L (LeBlanc, 1980). 
 LC50 (24-h) for Daphnia magna 13 mg/L (LeBlanc, 1980). 
 LC50 (1-h) for brown shrimp 3,600 mg/L (quoted, Verschueren, 1983); CD-1 mice 4,524 mg/m3 
(Willhite, 1981). 
 LC100 (24-h) for all freshwater fish 100 mg/L (quoted, Sloof, 1979). 
 Acute oral LD50 for mice 27 mg/kg, guinea pigs 50 mg/kg, rabbits 93 mg/kg (quoted, RTECS, 
1985), rats 81 mg/kg (quoted, Slooff, 1979). 
 
Drinking water standard (tentative): No MCL or MCLG has been recommended (U.S. EPA, 
2000). 
 
Uses: Copolymerized with methyl acrylate, methyl methacrylate, vinyl acetate, vinyl chloride, or 
1,1-dichloroethylene to produce acrylic and modacrylic fibers and high-strength fibers; ABS 
(acrylonitrile-butadiene-styrene) and acrylonitrile-styrene copolymers; nitrile rubber; cyano-
ethylation of cotton; synthetic soil block (acrylonitrile polymerized in wood pulp); manufacture of 
adhesives; organic synthesis; grain fumigant; pesticide; monomer for a semi-conductive polymer 
that can be used similar to inorganic oxide catalysts in dehydrogenation of tert-butyl alcohol to 
isobutylene and water; pharmaceuticals; antioxidants; dyes and surfactants. 
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ALDRIN 
 
Synonyms: AI3-15949; Aldocit; Aldrec; Aldrex; Aldrex 30; Aldrex 30 E.C.; Aldrex 40; Aldrine; 
Aldrite; Aldron; Aldrosol; Algran; Altox; Caswell No. 012; Compound 118; CCRIS 18; Drinox; 
EPA pesticide chemical code 045101; ENT 15949; Hexachlorohexahydro-endo,exo-dimeth-
anonaphthalene; 1,2,3,4,10,10-Hexachloro-1,4,-4a,5,8,8a-hexahydro-1,4:5,8-dimethanonaph-
thalene; 1,2,3,-4,10,10-Hexachloro-1,4,4a,5,8,8a-hexahydro-1,4-endo,exo-5,8-dimethanonaphtha-
lene; 1,2,3,4,10,-10-Hexachloro-1,4,4a,5,8,8a-hexahydro-exo-1,4-endo-5,8-dimethanonaphtha-
lene; 1,4,4a,5,8,8a-Hexahydro-1,4-endo,exo-5,8-dimethanonaphthalene; HHDN; Kortofin; Latka 
118; NA 2761; NA 2762; NCI-C00044; NSC 8937; Octalene; OMS 194; RCRA waste number 
P004; SD 2794; Seedrin; Seedrin liquid; Soilgrin; Tatuzinho; Tipula; UN 2761. 
 

Cl

Cl

Cl

Cl

Cl

Cl

 
 
Note: May contain hexachlorobutadiene, octachloropentene, and polymerization products as 
impurities (WHO, 1989). 
 
CASRN: 309-00-2; DOT: 2761 (additional numbers may exist and may be provided by the 
supplier); DOT label: Poison; molecular formula: C12H8Cl6; FW: 364.92; RTECS: IO2100000; 
Merck Index: 12, 227 
 
Physical state, color, and odor: 
Colorless to white, odorless crystals when pure; technical grades are tan to dark brown with a 
mild, characteristic chemical odor. The odor threshold concentration in water is 17 µg/kg 
(Sigworth, 1964). 
 
Melting point (°C): 
103.8 (Plato and Glasgow, 1969) 
107 (Sims et al., 1988) 
 
Boiling point (°C): 
145 at 2 mmHg (Hayes, 1982) 
 
Density (g/cm3): 
1.70 at 20 °C (Hayes, 1982) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.45 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Not applicable (NIOSH, 1994) 
 
Lower explosive limit (%): 
Not applicable (NIOSH, 1994) 
 
Upper explosive limit (%): 
Not applicable (NIOSH, 1994) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
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1.4 (Eisenreich et al., 1981) 
496 at 25 °C (gas stripping-GC, Warner et al., 1987) 
44.1 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
181 at 5 °C, 371 at 15 °C, 427 at 20 °C, 493 at 25 °C, 714 at 35 °C; in 3% NaCl solution: 287 at 5 

°C, 566 at 15 °C, 901 at 25 °C, 1,130 at 35 °C (gas stripping-GC, Cetin et al., 2006) 
 
Bioconcentration factor, log BCF: 
4.10 (Chlorella fusca, Freitag et al., 1982; Geyer et al., 1984) 
4.26 (activated sludge), 3.44 (golden ide) (Freitag et al., 1985) 
3.50 (freshwater fish), 3.50 (fish, microcosm) (Garten and Trabalka, 1983) 
4.13 freshwater clam (Corbicula manilensis) (Hartley and Johnston, 1983) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.61 (Kenaga, 1980a) 
4.68 (Geescroft/Rothamsted Farm soil, Lord et al., 1980) 
4.69 (Batcombe silt loam, Briggs, 1981) 
5.38 (Taichung soil: pH 6.8, 25% sand, 40% silt, 35% clay, Ding and Wu, 1995) 
 
Octanol/water partition coefficient, log Kow: 
5.52 (Travis and Arms, 1988) 
6.496 at 25 °C (shake flask-GLC, de Bruijn et al., 1989) 
7.4 (TLC retention time correlation, Briggs, 1981) 
 
Solubility in organics: 
50 g/L in alcohol at 25 °C (quoted, Meites, 1963); very soluble (>600 mg/L) in acetone, benzene, 
xylenes (Worthing and Hance, 1991), and many chlorinated hydrocarbons such as chloroform, 
carbon tetrachloride, etc. 
 
Solubility in water (µg/L): 
27 at 25–29 °C (Park and Bruce, 1968) 
17 at 25 °C (extraction-GLC, Weil et al., 1974) 
105 at 15 °C, 180 at 25 °C, 350 at 35 °C, 600 at 45 °C (particle size ≤5 µm, Biggar and Riggs, 

1974) 
 
Vapor pressure (x 10-5 mmHg): 
6.35 and 12 at 20 and 25 °C, respectively (gas saturation-GC, Grayson and Fosbraey, 1982) 
24.9 at 25 °C (estimated-GC, Bidleman, 1984) 
 
Environmental fate: 
 Biological. Dieldrin is the major metabolite from the microbial degradation of aldrin by 
oxidation or epoxidation (Lichtenstein and Schulz, 1959; Korte et al., 1962; Kearney and 
Kaufman, 1976). Microorganisms responsible for this reaction were identified as Aspergillus 
niger, Aspergillus flavus, Penicillium chrysogenum, and Penicillium notatum (Korte et al., 1962). 
Dieldrin may degrade yielding photodieldrin (Kearney and Kaufman, 1976). A pure culture of the 
marine alga, namely Dunaliella sp., degraded aldrin to dieldrin and the diol 23.2 and 5.2%, 
respectively (Patil et al., 1972). In four successive 7-d incubation periods, aldrin (5 and 10 mg/L) 
was recalcitrant to degradation in a settled domestic wastewater inoculum (Tabak et al., 1981). 
Incubation with a mixed anaerobic population resulted in a degradation yield of 87% after 4 d. 
Two dechlorinated products were reported (Maule et al., 1987). 
 Soil. Harris and Lichtenstein (1961) studied the volatilization of aldrin (4 ppm) in Plainfield 
sand and quartz sands. Air was passed over the soil at a wind speed of 1 L/min for 6 h at 22 °C 
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and 38% relative humidity. No volatilization was observed when both soils were dry. When the 
soils were wet, however, the amount of aldrin that volatilized from wet Plainfield and quartz sands 
were 4 and 2.19%, respectively. When the relative humidity was increased to 100%, 4.52 and 
7.33% of the aldrin volatilized from Plainfield and quartz sands, respectively. 
 Aldrin was found to be very persistent in an agricultural soil. Fifteen years after application at a 
rate of 20 lb/acre, 5.8% of the applied amount was recovered as dieldrin and 0.2% was recovered 
as photodieldrin (Lichtenstein et al., 1971). Patil and Matsumura (1970) reported 13 of 20 soil 
microorganisms degraded aldrin to dieldrin under laboratory conditions. 
 Plant. Photoaldrin and photodieldrin formed when aldrin was codeposited on bean leaves and 
exposed to sunlight (Ivie and Casida, 1971a). Dieldrin and 1,2,3,4,7,8-hexachloro-1,4,4a,6,7,7a-
hexahydro-1,4-endo-methyleneindene-5,7-dicarboxylic acid were identified in aldrin-treated soil 
on which potatoes were grown (Klein et al., 1973). 
 Surface Water. Under oceanic conditions, aldrin may undergo dihydroxylation at the chlorine 
free double bond to produce aldrin diol (quoted, Verschueren, 1983). In a river die-away test using 
raw water from the Little Miami River in Ohio, 26, 60, and 80% of aldrin present degraded after 2, 
4, and 6 wk, respectively (Eichelberger and Lichtenberg, 1971). 
 Mackay and Wolkoff (1973) estimated an evaporation half-life of 10.1 d from a surface water 
body that is 25 ºC and 1 m deep. Singmaster (1975) studied the rate of volatilization of aldrin (1 
ng/L) in a flask filled with 0.9 L water obtained from California. The flask was gently stirred and 
an air stream was passed over the air-water interface. He reported volatilization half-lives of 0.38, 
0.59, and 0.60 h from San Francisco Bay, American River, and Sacramento River, respectively. 
 Photolytic. Aldrin exhibits low absorption at wavelengths greater than 290 nm (Gore et al., 
1971). Photolysis of 0.33 ppb aldrin in San Francisco Bay water by sunlight produced 
photodieldrin with a photolysis half-life of 1.1 d (Singmaster, 1975). Aldrin on silica gel plates in 
the presence of photosensitizers and exposed to sunlight produced photoaldrin (Ivie and Casida, 
1971). Photoaldrin also formed in a 77% yield when a benzene solution containing aldrin and 
benzophenone as a sensitizer was exposed to UV light (λ = 268–356 nm) (Rosen and Carey, 
1968). Photodegradation of aldrin by sunlight yielded the following products after 1 month: 
dieldrin, photodieldrin, photoaldrin, and a polymeric substance at yields of 4.1, 24.1, 9.6, and 
59.7%, respectively (Rosen and Sutherland, 1967). Photolysis of solid aldrin using a high pressure 
mercury lamp equipped with a Pyrex filter (λ >300 nm) yielded a polymeric substance with small 
amounts of photoaldrin, dieldrin, HCl, and carbon dioxide (Gäb et al., 1974). When aldrin (166.8 
mg) adsorbed on silica gel surface was irradiated by a high pressure mercury lamp (λ >230 nm), 
however, high yields of epoxides were formed. Photoproducts identified and their respective 
conversion yields were dieldrin (63.9%), photoaldrin (5.1%), photodieldrin (2.7%), photoketo-
aldrin (4.7%), polymer and polar products (23.6%) (Gäb et al., 1975). 
 Sunlight and UV light can convert aldrin to photoaldrin (Georgacakis and Khan, 1971). Oxygen 
atoms can also convert aldrin to dieldrin (Saravanja-Bozanic et al., 1977). When aldrin vapor (5 
mg) in a reaction vessel was irradiated by a sunlamp for 45 h, 14–34% degraded to dieldrin (50–
60 µg) and photodieldrin (20–30 µg). However, when the aldrin vapor concentration was reduced 
to 1 µg and irradiation time extended to 14 d, 60% degraded to dieldrin (0.63 µg), photodieldrin 
(0.02 µg) and photoaldrin (0.02 µg) (Crosby and Moilanen, 1974). 
 When an aqueous solution containing aldrin was subjected to UV light at 90–95 °C, 25, 50, and 
75% degraded to carbon dioxide after 14.1, 28.2, and 109.7 h, respectively (Knoevenagel and 
Himmelreich, 1976). Aldrin in a hydrogen peroxide solution (5 µM) was irradiated by UV light (λ 
= 290 nm). After 12 h, the aldrin concentration was reduced 79.5%. Dieldrin, photoaldrin, and an 
unidentified compound were reported as final products (Draper and Crosby, 1984). After a short-
term exposure to sunlight (<1 h), aldrin on silica gel chromatoplates was converted to photoaldrin. 
Photodecomposition was accelerated by several photosensitizing agents (Ivie and Casida, 1971). 
 When an aqueous solution of aldrin (0.07 M) in natural water samples collected from California 
and Hawaii were irradiated (λ <220 nm) for 36 h, 25% was photooxidized to dieldrin. By 
comparison, no loss was reported when aldrin in deionized water was subject to UV light for 10 h. 
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wever, when aldrin in sterile paddy water containing 0.1% acetone or acetaldehyde was irradiated 
by UV light for 60 min, dieldrin formed at yields of 24 and 26%, respectively (Ross and Crosby, 
1975). Dieldrin also formed as the major product when a film of aldrin was irradiated at 254 nm 
(Roburn, 1963). 
 Chemical/Physical. In an aqueous solution containing peracetic acid, aldrin was transformed to 
dieldrin in the dark (Ross and Crosby, 1975). Oxidation of aldrin by oxygen atoms yielded 
dieldrin (Saravanja-Bozanic et al., 1977). The hydrolysis rate constant for aldrin at pH 7 and 25 ºC 
was determined to be 3.8 x 10-5/h, resulting in a half-life of 760 d (Ellington et al., 1988). At 
higher temperatures, the hydrolysis half-lives decreased significantly. At 68 ºC and pH values of 
3.03, 6.99, and 10.70, the calculated hydrolysis half-lives were 1.9, 2.9, and 2.5 d, respectively 
(Ellington et al., 1986). No disappearance of aldrin was observed in water after 2 wk at pH 11 and 
85 ºC (Kollig, 1993). 
 In hexane and water containing 10% acetone, ozone readily oxidized aldrin to dieldrin 
(Hoffman and Eichelsdoerfer, 1971). 
 When heated to decomposition, toxic chlorides are released (Lewis, 1990). Corrosive to metals 
releasing hydrogen chloride (Hartley and Kidd, 1987). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 651, 79, 9.5, and 1.2 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits (mg/m3): Potential occupational carcinogen. NIOSH REL: 0.25, IDLH 25; 
OSHA PEL: TWA 0.25; ACGIH TLV: TWA 0.25. 
 
Symptoms of exposure: Inhalation may cause nausea, vomiting, asphyxia, and tightness of the 
chest. Symptoms of ingestion may include gastrointestinal pain, vomiting, nausea, stupor, 
convulsions, and weakness (Patnaik, 1992). 
 
Toxicity: 
 EC50 (48-h) for mature Cypridopsis vidua 18 µg/L (pH 7.4, 21 °C), first instar Daphnia pulex 28 
µg/L (pH 7.1, 15 °C), first instar Simocephalus serrulatus 28 µg/L (pH 7.1, 15 °C) (Mayer and 
Ellersieck, 1986). 
 LC50 (96-h) for American eel 5 ppb, mummichog 4–8 ppb, striped killifish 17 ppb, Atlantic 
silverside 13 ppb, striped mullet 100 ppb, bluehead 12 ppb, northern puffer 36 ppb, striped bass 10 
µg/L, pumpkinseed 20 µg/L, white perch 42 µg/L (quoted, Verschueren, 1983), fathead minnows 
28 µg/L, bluegill sunfish 13 µg/L (Henderson et al., 1959), rainbow trout 17.7 µg/L, coho salmon 
45.9 µg/L, chinook salmon 7.5 µg/L (Katz, 1961), rainbow trout 10 µg/L (Macek and McAllister, 
1970), fathead minnow 8.2 µg/L (pH 7.1, 18 °C), black bullhead 19 µg/L (pH 7.1, 24 °C), channel 
catfish 53 µg/L (pH 7.4, 18 °C), bluegill sunfish 5.6 µg/L (pH 7.4, 24 °C), largemouth bass 5 µg/L 
(pH 8, 18 °C), tadpole 68 µg/L, chinook salmon 14.3 µg/L (flow-through test, pH 7.2, 15 °C), 
immature Palaemonetes kadiakensis 50 µg/L (pH 7.1, 21 °C), second-year class Pteronarcys 
californica 1.3 µg/L (pH 7.1, 15 °C), rainbow trout 2.6 µg/L (pH 7.1, 18 °C), Fowlers tadpole 68 
µg/L (pH 7.1, 16 °C) (Mayer and Ellersieck, 1986).  
 LC50 (48-h) for mosquito fish 36 ppb (Verschueren, 1985), red killifish 220 µg/L (Yoshioka et 
al., 1986). 
 LC50 (24-h) for bluegill sunfish 260 ppb (quoted, Verschueren, 1983), rainbow trout 4.5 µg/L 
(pH 7.1, 18 °C), fathead minnow 15 µg/L (pH 7.1, 18 °C), black bullhead 22 µg/L (pH 7.1, 24 
°C), channel catfish 53 µg/L (pH 7.4, 18 °C), bluegill sunfish 130 µg/L (pH 7.4, 24 °C), 
largemouth bass 19 µg/L (pH 8, 18 °C), immature Palaemonetes kadiakensis 120 µg/L (pH 7.1, 21 
°C), second-year class Pteronarcys californica 30 µg/L (pH 7.1, 15 °C), Fowlers tadpole >180 
µg/L (pH 7.1, 16 °C) (Mayer and Ellersieck, 1986). 
 Acute oral LD50 for male and female rats: 39 and 60 mg/kg, respectively (Windholz et al., 
1983), wild birds 7.2 mg/kg, cats 10 mg/kg, chickens 10 mg/kg, ducks 520 mg/kg, dogs 65 mg/kg, 
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guinea pigs 33 mg/kg, hamsters 100 mg/kg, mice 44 mg/kg, pigeons 56.2 mg/kg, quail 42.1 
mg/kg, rabbits 50 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however a DWEL of 1 
µg/L was recommended (U.S. EPA, 2000). 
 
Uses: Nonsystemic insecticide and fumigant to control soil-dwelling insects, termites, and ants. 
May be used for wood preservation. 
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ALLYL ALCOHOL 
 
Synonyms: AA; AI3-14312; Allyl al; Allylic alcohol; BRN 0605307; Caswell No. 026; CCRIS 
747; EINECS 203-470-7; EPA pesticide chemical code 068401; 3-Hydroxypropene; 3-Hydroxy-
propylene; NSC 6526; Orvinyl carbinol; Propenol; Propenol-3; Propen-1-ol-3; 1-Propenol-3; 1-
Propen-3-ol; 2-Propenol; 2-Propen-1-ol; Propenyl alcohol; 2-Propenyl alcohol; RCRA waste 
number P005; UN 1098; Vinyl carbinol; Weed drench. 
 

HO
CH2

 
 
Note: Commerially available allyl alcohol may contain allyl chloride, 1-propanol and propanal as 
impurities. 
 
CASRN: 107-18-6; DOT: 1098; DOT label: Flammable liquid; poison; molecular formula: 
C3H6O; FW: 58.08; RTECS: BA5075000; Merck Index: 12, 294 
 
Physical state, color, and odor: 
Colorless, mobile liquid with a pungent, mustard-like odor at high concentrations. At low 
concentrations, odor resembles that of ethyl alcohol. Katz and Talbert (1930) and Dravnieks 
(1974) reported experimental detection odor threshold concentrations of 3.3 mg/m3 (1.4 ppmv) and 
5 mg/m3 (2.1 ppmv), respectively. 
 
Melting point (°C): 
-129 (Weast, 1986) 
 
Boiling point (°C): 
97.1 (Weast, 1986) 
 
Density (g/cm3): 
0.85511 at 15 °C (quoted, Riddick et al., 1986) 
0.8540 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.10 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
21.1 (open cup, Windholz et al., 1983) 
22.2 (closed cup, NFPA, 1997) 
 
Lower explosive limit (%): 
2.5 (NIOSH, 1994) 
 
Upper explosive limit (%): 
18.0 (NIOSH, 1994) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
5.00 at 25 °C (Hine and Mookerjee, 1975) 
 
Ionization potential (eV): 
9.67 ± 0.03 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
0.51 (calculated, Mercer et al., 1990) 
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Octanol/water partition coefficient, log Kow: 
0.17 (quoted, Leo et al., 1971) 
 
Solubility in organics: 
Miscible with alcohol, chloroform, ether, and petroleum ether (Windholz et al., 1983) 
 
Solubility in water: 
Miscible (Gunther et al., 1968) 
 
Vapor density: 
2.37 g/L at 25 °C, 2.01 (air = 1) 
 
Vapor pressure (mmHg): 
20 at 20 °C, 32 at 30 °C (quoted, Verschueren, 1983) 
28.1 at 25 °C (Banerjee et al., 1990) 
58.6 at 40 °C, 392.5 at 80 °C (Wilding et al., 2002a) 
 
Environmental fate: 
 Biological. Bridié et al. (1979) reported BOD and COD values of 1.79 and 2.12 g/g using 
filtered effluent from a biological sanitary waste treatment plant. These values were determined 
using a standard dilution method at 20 °C for a period of 5 d. The ThOD for allyl alcohol is 2.21 
g/g. 
 Photolytic. Atkinson (1985) reported a rate constant of 2.59 x 10-11 cm3/molecule⋅sec at 298 K. 
Based on an atmospheric OH concentration of 1.0 x 106 molecule/cm3, the reported half-life of 
allyl alcohol is 0.35 d. The reaction of allyl alcohol results in the OH addition to the C=C bond 
(Grosjean, 1997). In a similar study, Orlando et al. (2001) studied the reaction of allyl alcohol with 
OH radicals at 298 K. Photolysis was conducted using a xenon-arc lamp within the range of 240–
400 nm in synthetic air at 700 mmHg. A rate constant of 4.5 x 10-11 cm3/molecule⋅sec was 
reported. Products identified were formaldehyde, glycolaldehyde, and acrolein. 
 Chemical/Physical. Slowly polymerizes with time into a viscous liquid (Windholz et al., 1983). 
Polymerization may be caused by elevated temperatures, oxidizers, or peroxides (NIOSH, 1997). 
 Irradiation of an aqueous solution at 50 °C for 24 h resulted in a 13.9% yield of carbon dioxide 
(Knoevenagel and Himmelreich, 1976). 
 At an influent concentration of 1,010 mg/L, treatment with GAC resulted in an effluent 
concentration of 789 mg/L. The adsorbability of the carbon used was 24 mg/g carbon (Guisti et 
al., 1974). 
 
Exposure limits: NIOSH REL: TWA 2 ppm (5 mg/m3), STEL 4 ppm (10 mg/m3), IDLH 20 ppm; 
OSHA PEL: TWA 2 ppm; ACGIH TLV: TWA 2 ppm, STEL 4 ppm. 
 
Symptoms of exposure: Inhalation may cause severe irritation of mucous membranes. Ingestion 
may cause irritation of intestinal tract (Patnaik, 1992). An irritation concentration of 12.5 mg/m3 in 
air was reported by Ruth (1986). 
 
Toxicity: 
 LC50 (inhalation) for mice 500 mg/m3/2-h, rats 76 ppm/8-h; LD50 for rats 64 mg/kg, mice 96 
mg/kg, rabbits 71 mg/kg (quoted, RTECS, 1985). 
 
Uses: Manufacture of acrolein, allyl compounds, glycerol, plasticizers, resins, military poison gas; 
contact pesticide for weed seeds and certain fungi; intermediate for pharmaceuticals and other 
organic compounds; herbicide. 
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ALLYL CHLORIDE 
 
Synonyms: BRN 0635704; CCRIS 19; Chlorallylene; α-Chloropropene; 3-Chloroprene; 1-
Chloro-propene-2; 1-Chloro-2-propene; 3-Chloropropene; 3-Chloroprene-1; 3-Chloro-1-propene; 
1-Chloro-2-propylene; 1-Chloropropylene-2; 3-Chloropropylene; α-Chloropropylene; 3-Chloro-1-
propylene; EINECS 203-457-6; 2-Propenyl chloride; NCI-C04615; NSC 20939; UN 1100. 
 

Cl
CH2

 
 
Note: Liquid is usually inhibited with propylene oxide to prevent polymerization. 
 
CASRN: 107-05-1; DOT: 1100; DOT label: Flammable liquid; molecular formula: C3H5Cl; FW: 
76.53; RTECS: UC7350000; Merck Index: 12, 297 
 
Physical state, color, and odor: 
Colorless to light brown to reddish-brown liquid with a pungent, unpleasant, garlic-like odor. An 
experimentally determined odor threshold concentration of 470 ppbv was reported by Leonardos et 
al. (1969). 
 
Melting point (°C): 
-134.5 (Weast, 1986) 
 
Boiling point (°C): 
45 (Weast, 1986) 
 
Density (g/cm3): 
0. 9375 at 20 °C (Vaidya and Naik, 2003) 
0.9344 at 25 °C (Solvay, 2001) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.99 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
-31.7 (NIOSH, 1994) 
-29 (open cup, Hawley, 1981) 
 
Lower explosive limit (%): 
3.3 (NFPA, 1997) 
 
Upper explosive limit (%): 
11.1 (NFPA, 1997) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
2.69 at 25 °C (static headspace-GC, Welke et al., 1998) 
 
Ionization potential (eV): 
10.05 ± 0.01 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.68 using method of Kenaga and Goring (1980) 
 
Octanol/water partition coefficient, log Kow: 
1.79 using method of Hansch et al. (1968) 
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Solubility in organics: 
Miscible with alcohol, chloroform, ether, and petroleum ether (Windholz et al., 1983) 
 
Solubility in water: 
3,600 mg/L at 20 °C (quoted, Krijgsheld and van der Gen, 1986) 
 
Vapor density: 
3.13 g/L at 25 °C, 2.64 (air = 1) 
 
Vapor pressure (mmHg): 
295 at 20 °C (NIOSH, 1994) 
340 at 20 °C, 440 at 30 °C (quoted, Verschueren, 1983) 
360 at 25 °C (quoted, Nathan, 1978) 
 
Environmental fate: 
 Biological. Bridié et al. (1979) reported BOD and COD values of 0.23 and 0.86 g/g using 
filtered effluent from a biological sanitary waste treatment plant. These values were determined 
using a standard dilution method at 20 °C and stirred for a period of 5 d. When a sewage seed was 
used in a separate screening test, a BOD value of 0.42 g/g was obtained. The ThOD for allyl 
chloride is 1.67 g/g. 
 Photolytic. Anticipated products from the reaction of allyl chloride with ozone or OH radicals in 
the atmosphere are formaldehyde, formic acid, chloroacetaldehyde, chloroacetic acid, and 
chlorinated hydroxy carbonyls (Cupitt, 1980). 
 Chemical/Physical. Hydrolysis under alkaline conditions will yield allyl alcohol (Hawley, 
1981). The estimated hydrolysis half-life in water at 25 °C and pH 7 is 2.0 yr (Mabey and Mill, 
1978). 
 The evaporation half-life of allyl chloride (1 mg/L) from water at 25 °C using a shallow-pitch 
propeller stirrer at 200 rpm at an average depth of 6.5 cm was 26.6 min (Dilling, 1977). 
 When heated to decomposition, hydrogen chloride gas is produced (CHRIS, 1984). 
 
Exposure limits: NIOSH REL: TWA 1 ppm (3 mg/m3), STEL 2 ppm (6 mg/m3), IDLH 250 ppm; 
OSHA PEL: TWA 1 ppm; ACGIH TLV: STEL 2 ppm. 
 
Symptoms of exposure: Irritation of eyes and respiratory passages (Windholz et al., 1983). An 
irritation concentration of 75.00 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 LC50 (14-d) for Poecilia reticulata 1,213 µg/L (Hermens et al., 1985). 
 Acute oral LD50 for rats 64 mg/kg; LD50 (skin) for rabbits 2,066 mg/kg (quoted, RTECS, 1985). 
 
Uses: Preparation of epichlorohydrin, glycerol, allyl compounds, pharmaceuticals; thermosetting 
resins for adhesives, plastics, varnishes; glycerol and insecticides. 
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ALLYL GLYCIDYL ETHER 
 
Synonyms: AGE; AI3-37791; Allyl-2,3-epoxypropyl ether; 1-Allyloxy-2,3-epoxypropane; BRN 
0105871; CCRIS 2375; EINECS 203-442-4; 1,2-Epoxy-3-allyloxypropane; Glycidyl allyl ether; 
M 560; NCI-C56666; NSC 18596; [(2-Propenyloxy)methyl]oxirane; UN 2219. 
 

O
CH2

O

 
 
CASRN: 106-92-3; DOT: 2219; molecular formula: C6H10O2; FW: 114.14; RTECS: RR0875000 
 
Physical state, color, and odor: 
Clear, colorless, watery, combustible liquid with a strong, pleasant odor. An odor threshold value 
of 47 mg/m3 was reported (quoted, Verschueren, 1983). 
 
Melting point (°C): 
-100 (Acros Organics, 2002) 
 
Boiling point (°C): 
154 (Acros Organics, 2002) 
 
Density (g/cm3): 
0.9698 at 20 °C (Sax and Lewis, 1987) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.80 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
48 (Acros Organics, 2002) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
3.83 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
10.04 (Mallard and Linstrom, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for epoxy ethers are 
lacking in the documented literature. However, its very high solubility in water suggests its 
adsorption to soil will be nominal (Lyman et al., 1982). Epoxy ethers are subject to hydrolysis. 
The resultant hydrolysis product may be more soluble in water and less susceptible to adsorption. 
 
Octanol/water partition coefficient, log Kow: 
0.38 at 25.0 °C (shake flask-GLC, Yu et al., 1989) 
 
Solubility in organics: 
Miscible with toluene (quoted, Keith and Walters, 1992) 
 
Solubility in water: 
141 g/L (quoted, Verschueren, 1983) 
 
Vapor density: 
4.67 g/L at 25 °C, 3.94 (air = 1) 
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Vapor pressure (mmHg): 
2 at 20 °C (NIOSH, 1994) 
3.6 at 20 °C, 5.8 at 30 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Biological. Bridié et al. (1979) reported BOD and COD values of 0.06 and 1.99 g/g using 
filtered effluent from a biological sanitary waste treatment plant. These values were determined 
using a standard dilution method at 20 °C for a period of 5 d. The ThOD for allyl glycidyl ether is 
2.11 g/g. 
 Chemical/Physical. Hydrolysis of the epoxide ring is likely forming 1-allyloxy-2,3-
dihydroxypropane (Perez and Osterman-Golkar, 2000). 
 
Exposure limits: NIOSH REL: TWA 5 ppm (22 mg/m3), STEL 10 ppm (44 mg/m3), IDLH 50 
ppm; OSHA PEL: ceiling 10 ppm; ACGIH TLV: TWA 5 ppm, STEL 10 ppm. 
 
Symptoms of exposure: Irritation of eyes, nose, skin, and respiratory system (NIOSH, 1994). An 
irritation concentration of 1,144.00 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 LC50 (96-h) for goldfish 30 mg/L (quoted, Verschueren, 1983). 
 LC50 (24-h) for goldfish 78 mg/L (quoted, Verschueren, 1983). 
 Acute oral LD50 for mice 390 mg/kg, rats 922 mg/kg (quoted, Verschueren, 1983). 
 
Uses: Ingredient in textile softeners and water repellent epoxy resins including allyl methacrylate, 
diallyl phthalates, and triallyl cyanurate. 
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4-AMINOBIPHENYL 
 
Synonyms: AI3-00124; p-Aminobiphenyl; 4-Aminodiphenyl; p-Aminodiphenyl; Anilinobenz-
ene; Biphenylamine; 4-Biphenylamine; p-Biphenylamine; [1,1′-Biphenyl]-4-amine; BRN 
0386533; CCRIS 26; EINECS 202-177-1; NSC 7660; Paraminodiphenyl; 4-Phenylaniline; p-
Phenylaniline; UN 2811; Xenylamine; p-Xenylaniline. 
 

NH2

 
 
CASRN: 92-67-1; DOT: 2811; molecular formula: C12H11N; FW: 169.23; RTECS: DU8925000; 
Merck Index: 12, 1276 
 
Physical state, color, and odor: 
Colorless to yellow-brown crystalline solid with a floral-like odor. Becomes purple on exposure to 
air. 
 
Melting point (°C): 
53–54 (Weast, 1986) 
50–52 (Sittig, 1985) 
 
Boiling point (°C): 
302 (Weast, 1986) 
 
Density (g/cm3): 
1.160 at 20/20 °C (Sax and Lewis, 1987) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.59 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
4.27 at 25 °C (Dean, 1987) 
 
Henry’s law constant (x 1010 atm⋅m3/mol): 
3.89 at 25 °C (calculated, Mercer et al., 1990) 
 
Ionization potential (eV): 
7.49 (Farrell and Newton, 1966) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.03 (calculated, Mercer et al., 1990) 
 
Octanol/water partition coefficient, log Kow: 
2.86 at pH 7.5 (shake flask-UV spectrophotometry, Martin-Vollodre et al., 1986) 
 
Solubility in organics: 
Soluble in alcohol, chloroform, and ether (Weast, 1986) 
 
Solubility in water: 
842 mg/L at 20–30 °C (quoted, Mercer et al., 1990) 
 
Vapor pressure (mmHg): 
6 x 10-5 at 20–30 °C (quoted, Mercer et al., 1990) 
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Exposure limits: Known human carcinogen. Given that no standards have been established, 
NIOSH (1997) recommends the most reliable and protective respirators be used, i.e., a self-
contained breathing apparatus that has a full facepiece and is operated under positive-pressure or a 
supplied-air respirator that has a full facepiece and is operated under pressure-demand or under 
positive-pressure in combination with a self-contained breathing apparatus operated under 
pressure-demand or positive-pressure. 
 OSHA recommends that worker exposure to this chemical is to be controlled by use of 
engineering control, proper work practices, and proper selection of personal protective equipment. 
Specific details of these requirements can be found in CFR 1910.1003–1910.1016. 
 
Symptoms of exposure: Headache, dizziness, lethargy, dyspnea, ataxia, weakness, urinary 
burning (NIOSH, 1994) 
 
Toxicity: 
 Acute oral LD50 for rats 200 mg/kg, mice 50 mg/kg (quoted, Verschueren, 1983). 
 
Uses: Detecting sulfates; formerly used as a rubber antioxidant; cancer research. May be an 
impurity in azo dyes. 
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2-AMINOPYRIDINE 
 
Synonyms: AI3-15287; Amino-2-pyridine; α-Aminopyridine; o-Aminopyridine; BRN 0105785; 
1,2-Dihydro-2-iminopyridine; CCRIS 4747; EINECS 207-998-4; NSC 431; 2-Pyridinamine; 
Pyridinamine; α-Pyridylamine; 2-Pyridylamine; UN 2671. 
 

N NH2

 
 
CASRN: 504-29-0; DOT: 2671; DOT label: Poison; molecular formula: C5H6N2; FW: 94.12; 
RTECS: US1575000; Merck Index: 12, 494 
 
Physical state, color, and odor: 
Colorless to yellow crystals, leaflets, flakes, or powder with a characteristic odor. May darken 
after prolonged storage. 
 
Melting point (°C): 
57–58 (Weast, 1986) 
 
Boiling point (°C): 
210.6 (Windholz et al., 1983) 
 
Density (g/cm3): 
1.065 at 20 °C (Standen, 1963) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.84 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
6.86 at 25 °C (Dean, 1973) 
 
Flash point (°C): 
92 (Acros Organics, 2002) 
 
Ionization potential (eV): 
8.85 (Lias et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for pyridines are 
lacking in the documented literature. However, its high solubility in water and low Kow suggest its 
adsorption to soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
-0.544 (shake flask-UV spectrophotometry, Li et al., 1999) 
-0.48 (shake flask-UV spectrophotometry, Yamagami et al., 1990) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, ether (Weast, 1986), acetonitrile, ethyl acetate, pyridinem, 
and trihalomethanes. 
 
Solubility in water: 
Miscible (NIOSH, 1994) 
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Vapor pressure (mmHg): 
25 at 25 °C (NIOSH, 1994) 
 
Environmental fate: 
 Soil. When radio-labeled 4-aminopyridine was incubated in moist soils (50%) under aerobic 
conditions at 30 °C, the amount of 14CO2 released from an acidic loam (pH 4.1) and an alkaline, 
loamy sand (pH 7.8) was 0.4 and 50%, respectively (Starr and Cunningham, 1975). 
 Chemical/Physical. Releases toxic nitrogen oxides when heated to decomposition (Sax and 
Lewis, 1987). 
 
Exposure limits: NIOSH REL: TWA 0.5 ppm (2 mg/m3), IDLH 5 ppm; OSHA PEL: 0.5 ppm; 
ACGIH TLV: TWA 0.5 ppm. 
 
Toxicity: 
 LC50 (48-h) for red killifish 63 mg/L (Yoshioka et al., 1986). 
 
Uses: Manufacture of pharmaceuticals, especially antihistamines. 
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AMMONIA 
 
Synonyms: Amfol; Ammonia anhydrous; Ammonia gas; Anhydrous ammonia; Caswell No. 041; 
CCRIS 2278; EPA pesticide chemical code 005302; Liquid ammonia; Nitrosil; R 717; Spirit of 
Hartshorn; UN 1005. 
 

N

H

HH  
 
CASRN: 7664-41-7; DOT: 1005 (anhydrous or >50%), 2672 (12–44% solution), 2073 (>44% 
solution); DOT label: Liquefied compressed gas; molecular formula: H3N; FW: 17.04; RTECS: 
BO0875000; Merck Index: 12, 517 
 
Physical state, color, and odor: 
Colorless gas with a penetrating, pungent, suffocating odor. An experimentally determined odor 
threshold concentration of 45.8 ppmv was reported by Leonardos et al. (1969). A detection odor 
threshold concentration of 11.6 mg/m3 (16.7 ppmv) was experimentally determined by Nishida et 
al. (1974). 
 
Melting point (°C): 
-77.8 (NIOSH, 1994) 
 
Boiling point (°C): 
-33.3 (Streatfeild et al., 1987) 
 
Density (g/cm3): 
0.77 at 0 °C (Hawley, 1981) 
 
Diffusivity in water (x 10-5 cm2/sec): 
At mole fraction of 0.030: 1.71 at 20 °C, 2.41 at 25 °C, 2.75 at 40 °C, 3.32 at 50 °C, 3.95 at 60 °C 
(Frank et al., 1996) 
 
Dissociation constant, pKa: 
9.247 at 25 °C (as ammonium hydroxide, Gordon and Ford, 1972) 
 
Flash point (°C): 
Not applicable (NIOSH, 1997) 
 
Lower explosive limit (%): 
15 (NFPA, 1984) 
 
Upper explosive limit (%): 
28 (NFPA, 1984) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
1.28 at 25 °C (Holzwarth et al., 1984) 
1.32 at 25 °C (Hales and Drewes, 1979) 
1.64 at 25 °C (Clegg and Brimblecombe, 1989) 
0.67, 0.89, 1.02, and 1.24 at 5.7, 9.7, 13.7, and 17.4 °C, respectively (Dasgupta and Dong, 1986) 
1.31 at 0 °C, 2.92 at 20 °C (droplet train apparatus, Shi et al., 1999) 
 
Ionization potential (eV): 
10.15 (Gibson et al., 1977) 
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Soil organic carbon/water partition coefficient, log Koc: 
0.49 (calculated, Mercer et al., 1990) 
 
Octanol/water partition coefficient, log Kow: 
0.00 (quoted, Mercer et al., 1990) 
 
Solubility in organics: 
Soluble in chloroform, ether, methanol (16 wt % at 25 °C), and ethanol (10 and 20 wt % at 0 and 
25 °C, respectively) (Windholz et al., 1983) 
 
Solubility in water: 
895 g/L at 0 °C, 531 g/L at 20 °C, 440 g/L at 28 °C (quoted, Verschueren, 1983) 
In wt %: 38 at 15 °C, 34 at 20 °C, 31 at 25 °C, 28 at 30 °C, 18 at 50 °C (quoted, Windholz et al., 

1983) 
 
Vapor density: 
0.7714 g/L, 0.5967 (air = 1) (Windholz et al., 1983) 
 
Vapor pressure (mmHg): 
7,600 at 25.7 °C (Sax and Lewis, 1987) 
6,460 at 20 °C (NIOSH, 1994) 
 
Environmental fate: 
 Chemical/Physical. Reacts violently with acetaldehyde, ethylene oxide, ethylene dichloride 
(Patnaik, 1992). 
 Reacts with acids forming water soluble ammonium salts. 
 
Exposure limits: NIOSH REL: TWA 25 ppm (18 mg/m3), STEL 35 ppm (27 mg/m3), IDLH 300 
ppm; OSHA PEL: STEL 50 ppm; ACGIH TLV: TWA 25 ppm, STEL 35 ppm. 
 
Symptoms of exposure: Very irritating to eyes, nose and respiratory tract. An irritation 
concentration of 72.00 mg/m3 in air was reported by Ruth (1986). Exposure to 3,000 ppm for 
several min may result in serious blistering of skin, lung edema, and asphyxia leading to death 
(Patnaik, 1992). Ingestion may cause bronchospasm, difficulty in breathing, chest pain, and 
pulmonary edema. Contact with liquid ammonia or aqueous solutions may cause vesiculation or 
frostbite (NIOSH, 1994). 
 
Toxicity: 
 LC50 (60-d) for Sphaerium novaezelandiae 3.8 mg/L [as (N)/L] (Hickey and Martin, 1999). 
 LC50 (96-h) for guppy fry 1.26–74 mg/L, coho salmon (flow-through bioassay) 0.45 mg/L, cut 
throat trout (flow-through bioassay) 0.5–0.8 mg/L (quoted, Verschueren, 1983), euryhaline 
amphipod (Corophium sp.) 5.5 mg/L (Hyne and Everett, 1998), Atlantic salmon (Salmo salar) as 
nonionized ammonia (as µg/L NH3-N) ranged from 31 (2.1 °C) to 111 (17.1 °C) at pH 6.0 and 
from 30 (1.8 °C) to 146 (12.5 °C) at pH 6.4 (Knoph, 1992). 
 LC50 (96-h), LC50 (72-h), and LC50 (48-h) values for juvenile shrimp (Penaeus vannamei), as 
ammonia-N, were 70.9, 85.3, and 110.6 mg/L, respectively (Frías-Espericueta et al., 1999). 
 Calculated inhalation LC50 values for rats at exposure periods of 10, 20, 40, and 60 min were 
40.3, 28.595, 20.3, and 20.3 ppt, respectively (Appelman et al., 1982). 
 Acute oral LD50 for rats 250 mg/kg (quoted, RTECS, 1985). 
 LC50 (inhalation) for mice 4,230 ppm/h, rats 2,000 ppm/4-h, rabbits 7 gm/m3/4-h (quoted, 
RTECS, 1985). 
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Source: Ammonia is released as a combustion product of coal, fuel oil, natural gas, wood, butane, 
and propane (quoted, Verschueren, 1983). 
 Ammonia naturally occurs in soybean (8,600 ppm), evening-primrose seeds (2,300–2,455 ppm), 
lambsquarter, and tobacco leaves (Duke, 1992). 
 
Uses: Manufacture of acrylonitrile, hydrazine hydrate, hydrogen cyanide, nitric acid, sodium 
carbonate, urethane, explosives, synthetic fibers, fertilizers; refrigerant; condensation catalyst; 
dyeing; neutralizing agent; synthetic fibers; latex preservative; fuel cells, rocket fuel; 
nitrocellulose; nitroparaffins; ethylenediamine, melamine; sulfite cooking liquors; developing 
diazo films; yeast nutrient. 
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AMYL ACETATE 
 
Synonyms: Acetic acid, amyl ester; Acetic acid, pentyl ester; AI3-02729; n-Amyl acetate; Amyl 
acetate; Amyl acetic ester; Amyl acetic ether; n-Amyl ethanoate; Banana oil; Birnenoel; BRN 
1744753; Caswell No. 049A; Chlordantoin; EPA pesticide chemical code 000169; Holiday pet 
repellant; Holiday repellant dust; NSC 7923; Pear oil; Pentacetate; Pentacetate 28; 1-Pentanol 
acetate; 1-Pentyl acetate; n-Pentyl acetate; Pentyl acetic ester; n-Pentyl ethanoate; Primary amyl 
acetate; UN 1104. 
 

O
CH3

CH3

O

 
 
CASRN: 628-63-7; DOT: 1104; DOT label: Flammable liquid; molecular formula: C7H14O2; FW: 
130.19; RTECS: AJ1925000 
 
Physical state, color, and odor: 
Colorless liquid with a sweet, banana-like odor. A detection odor threshold concentration of 275 
µg/m3 (52 ppbv) was reported by Punter (1983). Cometto-Muñiz and Cain (1991) reported an 
average nasal pungency threshold concentration of 1,650 ppmv. 
 
Melting point (°C): 
-70.8 (Weast, 1986) 
 
Boiling point (°C): 
149.25 (Weast, 1986) 
 
Density (g/cm3): 
0.8756 at 20 °C (Weast, 1986) 
0.87073 at 25.00 °C (El-Banna, 1997) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.98 at 25 °C, 1.52 at 45 °C (Frey and King, 1982) 
 
Flash point (°C): 
16–21 (NFPA, 1984) 
 
Lower explosive limit (%): 
1.1 (NIOSH, 1994) 
 
Upper explosive limit (%): 
7.5 (NIOSH, 1994) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
3.57 at 25 °C (Kieckbusch and King, 1979) 
0.75 at 30 °C (static headspace-GC, Meynier et al., 2003) 
10.73 at 37 °C (static headspace-GC, Bylaite et al., 2004) 
 
Interfacial tension with water (dyn/cm): 
50 at 20 °C (estimated, CHRIS, 1984) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic esters are 
lacking in the documented literature 
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Octanol/water partition coefficient, log Kow: 
2.23 (Leo et al., 1969) 
 
Solubility in organics: 
Miscible with alcohol and ether (Hawley, 1981) 
 
Solubility in water: 
1.8 g/L at 20 °C (quoted, Verschueren, 1983) 
In wt %: 0.29 at 0 °C, 0.22 at 19.7 °C, 0.16 at 30.6 °C, 0.16 at 39.5 °C, 0.10 at 50.0 °C, 0.10 at 

60.3 °C, 0.17 at 70.2 °C, 0.17 at 80.1 °C (shake flask-GC, Stephenson and Stuart, 1986) 
1,730 mg/L at 25 °C (McBain and Richards, 1946) 
3.5 x 10-4 at 95.00 °C (mole fraction, VLLE apparatus-GC, Lee et al., 2002) 
 
Vapor density: 
5.32 g/L at 25 °C, 4.49 (air = 1) 
 
Vapor pressure (mmHg): 
4.1 at 25 °C (Abraham, 1984) 
 
Environmental fate: 
 Chemical/Physical. Hydrolyzes in water forming acetic acid and 1-pentanol. 
 At an influent concentration of 985 mg/L, treatment with GAC resulted in an effluent 
concentration of 119 mg/L. The adsorbability of the carbon used was 175 mg/g carbon (Guisti et 
al., 1974). 
 
Exposure limits: NIOSH REL: TWA 100 ppm (525 mg/m3), IDLH 1,000 ppm; OSHA PEL: 
TWA 100 ppm; ACGIH TLV: TWA 100 ppm with intended TWA and STEL values of 50 and 
100 ppm, respectively. 
 
Symptoms of exposure: Irritating to eyes and respiratory tract. At concentrations of 1,000 ppm, 
inhalation may cause headache, somnolence, and narcotic effects (Patnaik, 1992). An irritation 
concentration of 53.00 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 LC0 (24-h) and LC100 (24-h) for creek chub in Detroit river water were 50 and 120 mg/L, 
respectively (Gillette et al., 1952). 
 Acute oral LD50 for rats 6,500 mg/kg (quoted, RTECS, 1985). 
 
Source: Identified among 139 volatile compounds identified in cantaloupe (Cucumis melo var. 
reticulates cv. Sol Real) using an automated rapid headspace solid phase microextraction method 
(Beaulieu and Grimm, 2001). 
 
Uses: Solvent for lacquers and paints; leather polishes; flavoring agent; photographic film; 
extraction of penicillin; nail polish; printing and finishing fabrics; odorant. 
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sec-AMYL ACETATE 
 
Synonyms: 2-Acetoxypentane; sec-Amyl ethanoate; BRN 1721249; 1-Methylbutyl acetate; 1-
Methylbutyl ethanoate; 2-Pentanol acetate; 2-Pentyl acetate; sec-Pentyl acetate; 2-Pentyl eth-
anoate; sec-Pentyl ethanoate; UN 1104. 
 

O CH3

CH3

O

CH3  
 
CASRN: 626-38-0; DOT: 1104; DOT label: Flammable liquid; molecular formula: C7H14O2; FW: 
130.19; RTECS: AJ2100000 
 
Physical state, color, and odor: 
Clear, colorless liquid with a fruity odor. Odor threshold concentration is 2.0 ppb (quoted, Amoore 
and Hautala, 1983). 
 
Melting point (°C): 
-78.4 (NIOSH, 1994) 
 
Boiling point (°C): 
134 (Weast, 1986) 
 
Density (g/cm3): 
0.862–0.866 at 20/20 °C (Hawley, 1981) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.69 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
31.7 (NIOSH, 1994) 
 
Lower explosive limit (%): 
1 (NIOSH, 1994) 
 
Upper explosive limit (%): 
7.5 (NIOSH, 1994) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
7.7 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Interfacial tension with water (dyn/cm): 
44.1 at 20 °C (estimated, CHRIS, 1984) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic esters are 
lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
5.26 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Soluble in alcohol, ether (Weast, 1986), and many other organic solvents including esters and 
glycols. 
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Solubility in water: 
2.2 g/L at 25 °C (Montgomery, 1989) 
 
Vapor density: 
5.32 g/L at 25 °C, 4.49 (air = 1) 
 
Vapor pressure (mmHg): 
10 at 35.2 °C (estimated, Weast, 1986) 
 
Environmental fate: 
 Chemical/Physical. Slowly hydrolyzes in water forming acetic acid and 2-pentanol. 
 
Exposure limits: NIOSH REL: TWA 125 ppm (650 mg/m3), IDLH 1,000 ppm; OSHA PEL: 
TWA 125 ppm; ACGIH TLV: TWA 125 ppm with intended TWA and STEL values of 50 and 
100 ppm, respectively. 
 
Symptoms of exposure: Irritating to eyes, nose, and respiratory tract (NIOSH, 1994) 
 
Uses: Solvent for nitrocellulose and ethyl cellulose; coated paper, lacquers; cements; nail enamels, 
leather finishes; textile sizing and printing compounds; plastic wood. 
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ANILINE 
 
Synonyms: AI3-03053; Aminobenzene; Aminophen; Aniline oil; ANL; Anyvim; Aromatic 
amine; Arylamine; Benzenamine; Benzidam; Blue oil; BRN 0605631; Caswell No. 051C; CCRIS 
44; C.I. 76000; C.I. oxidation base 1; Cyanol; EINECS 200-539-3; EPA pesticide chemical code 
251400; Krystallin; Kyanol; NCI-C03736; Phenylamine; RCRA waste number U012; UN 1547. 
 

NH2

 
 
CASRN: 62-53-3; DOT: 1547; DOT label: Poison; molecular formula: C6H7N; FW: 93.13; 
RTECS: BW6650000; Merck Index: 12, 696 
 
Physical state, color, odor, and taste: 
Colorless, oily liquid with a faint ammonia-like odor and burning taste. Gradually becomes yellow 
to reddish-brown on exposure to air or light. The lower and upper odor thresholds are 2 and 128 
ppm, respectively (quoted, Keith and Walters, 1992). An odor threshold of 1.0 ppmv was reported 
by Leonardos et al. (1969). 
 
Melting point (°C): 
-6.02 (Hatton et al., 1962) 
 
Boiling point (°C): 
184.4 (García, 1943) 
 
Density (g/cm3): 
1.02166 at 20.00 °C (Tsierkezos et al., 2000) 
1.01314 at 30.00 °C (Ramadevi et al., 1996) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.576 (ceff = 40 µM) at 4.0 °C; 1.050 (ceff = 40 µM), 1.061 (ceff = 90 µM), and 1.175 (ceff = 180 

µM) at 25.0 °C; 1.840 (ceff = 40 µM) at 50.0 °C (Niesner and Heintz, 2000) 
 
Dissociation constant, pKa: 
4.62 at 25 °C (Hall, 1930) 
4.6 at 25 °C (Golumbic and Goldbach, 1951) 
 
Flash point (°C): 
70 (NFPA, 1984; Dean, 1987) 
 
Lower explosive limit (%): 
1.3 (NFPA, 1984) 
 
Upper explosive limit (%): 
11 (NFPA, 1984) 
 
Heat of fusion (kcal/mol): 
2.519 (Hatton et al., 1962) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol at 25 °C): 
22.1, 101, 95.9, and 103 at pH values of 2.93, 7.30, 8.88, and 9.07, respectively (Hakuta et al., 
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1977) 
1.99 at 25 °C (Jayasinghe et al., 1992) 
1.91 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
  
Interfacial tension with water (dyn/cm): 
5.77 at 20 °C (Harkins et al., 1920) 
 
Ionization potential (eV): 
7.72 ± 0.002 (Lias, 1998) 
 
Bioconcentration factor, log BCF: 
0.60 (Chlorella fusca, Geyer et al., 1981, 1984; Freitag et al., 1982) 
0.78 (mosquito fish, Lu and Metcalf, 1975) 
0.41 (Brachydanio rerio, Kalsch et al., 1991; Devillers et al., 1996) 
2.70 (activated sludge, Freitag et al., 1985) 
1.87 (uptake-phase data), 2.77 (elimination-phase data) (Daphnia magna, Dauble et al., 1986) 
1.96 (Scenedesmus quadricauda, Hardy et al., 1985) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.96 (river sediment), 3.4 (coal wastewater sediment) (Kopinke et al., 1995) 
1.65 (Batcombe silt loam, Briggs, 1981) 
2.11 (Hagerstown clay loam), 2.61 (Palouse silt loam) (Pillai et al., 1982) 
Kd values of 2.11 and 3.11 cm3/g for H- and Na-montmorillonites respectively (pH 9.0, Bailey et 

al., 1968) 
2.384, 1.503, 1.279, 1.437, 2.136 (various European soils, Gawlik et al., 2000) 
At pH 5.5: 3.06, 3.14, 3.21, and 3.28 after 1, 4, 9, and 22 h, respectively (Weber et al., 2001) 
 
Octanol/water partition coefficient, log Kow: 
0.90 (shake flask-UV spectrophotometry, Fujita et al., 1964; Mirrlees et al., 1976; Briggs, 1981; 

Campbell and Luthy, 1985) 
1.09 (Geyer et al., 1984) 
0.8 (average of 14 measurements using HPLC, Klein et al., 1988) 
0.940 at 25 °C (shake flask-GLC, de Bruijn et al., 1989; shake flask-UV spectrophotometry, 

Brooke et al., 1980, 1990) 
0.92 at 25 °C (dialysis-HPLC, Andersson and Schräder, 1999) 
0.89 at pH 7.4 (El Tayar et al., 1984; RP-HPLC, Garst and Wilson, 1984) 
 
Solubility in organics: 
Miscible with alcohol, benzene, chloroform (Windholz et al., 1983), and many other organic 
hydrocarbons such as toluene, ethylbenzene, etc. 
 
Solubility in water: 
27.2, 35.4, and 47.8 g/L at 4, 25, and 40 °C, respectively (Moreale and Van Bladel, 1979) 
3.6. wt % at 25 °C (shake flask-gravimetric, Hill and Macy, 1924) 
38.0 mL/L at 25 °C and 49.0 mL/L at 60 °C (shake flask-volumetric, Booth and Everson, 1949) 
 
Vapor density: 
3.81 g/L at 25 °C, 3.22 (air = 1) 
 
Vapor pressure (mmHg at 25 °C): 
0.6 (gas saturation-HPLC/UV spectrophotometry, Sonnefeld et al., 1983) 
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Environmental fate: 
 Biological. Under anaerobic conditions using a sewage inoculum, 10% of the aniline present 
degraded to acetanilide and 2-methylquinoline (Hallas and Alexander, 1983). In a 56-d 
experiment, [14C]aniline applied to soil-water suspensions under aerobic and anaerobic conditions 
gave 14CO2 yields of 26.5 and 11.9%, respectively (Scheunert et al., 1987). A bacterial culture 
isolated from the Oconee River in North Georgia degraded aniline to the intermediate catechol 
(Paris and Wolfe, 1987). Aniline was mineralized by a soil inoculum in 4 d (Alexander and 
Lustigman, 1966). 
 Silage samples (chopped corn plants) containing aniline were incubated in an anaerobic 
chamber for 2 wk at 28 °C. After 3 d, aniline was biologically metabolized to formanilide, 
propioanilide, 3,4-dichloroaniline, 3- and 4-chloroaniline (Lyons et al., 1985). Various 
microorganisms isolated from soil degraded aniline to acetanilide, 2-hydroxyacetanilide, 4-
hydroxyaniline, and two unidentified phenols (Smith and Rosazza, 1974). In activated sludge, 
20.5% mineralized to carbon dioxide after 5 d (Freitag et al., 1985). In the presence of suspended 
natural populations from unpolluted aquatic systems, the second-order microbial transformation 
rate constant determined in the laboratory was reported to be 1.1 ± 0.8 x 10-11 L/organism⋅h 
(Steen, 1991). 
 Heukelekian and Rand (1955) reported a 5-d BOD value of 1.55 g/g which is 64.3% of the 
ThOD value of 2.41 g/g. In activated sludge inoculum, following a 20-d adaptation period, 94.5% 
COD removal was achieved. The average rate of biodegradation was 19.0 mg COD/g⋅h (Pitter, 
1976). 
 Soil. A reversible equilibrium is quickly established when aniline covalently bonds with 
humates in soils forming imine linkages. These quinoidal structures may oxidize to give nitrogen-
substituted quinoid rings. The average second-order rate constant for this reaction in a pH 7 buffer 
at 30 °C is 9.47 x 10-5 L/g⋅h (Parris, 1980). In sterile soil, aniline partially degraded to azobenzene, 
phenazine, formanilide, and acetanilide and the tentatively identified compounds nitrobenzene and 
p-benzoquinone (Pillai et al., 1982). 
 Surface Water. Aniline degraded in pond water containing sewage sludge to catechol, which 
then degrades to carbon dioxide. Intermediate compounds identified in minor degradative 
pathways include acetanilide, phenylhydroxylamine, cis,cis-muconic acid, β-ketoadipic acid, 
levulinic acid, and succinic acid (Lyons et al., 1984). 
 Photolytic. A carbon dioxide yield of 46.5% was achieved when aniline adsorbed on silica gel 
was irradiated with light (λ >290 nm) for 17 h (Freitag et al., 1985). Products identified from the 
gas-phase reaction of ozone with aniline in synthetic air at 23 °C were nitrobenzene, formic acid, 
hydrogen peroxide, and a nitrated salt having the formula: [C6H5NH3]+NO3

- (Atnagel and 
Himmelreich, 1976). A second-order rate constant of 6.0 x 10-11 cm3/molecule⋅sec at 26 °C was 
reported for the vapor-phase reaction of aniline and OH radicals in air at room temperature 
(Atkinson, 1985). 
 Larson et al. (1992) studied the photosensitizing ability of 2′,3′,4′,5′-tetraacetylriboflavin to 
various organic compounds. An aqueous solution containing aniline was subjected to a medium-
pressure mercury arc lamp (λ >290 nm). The investigators reported that 
2′,3′,4′,5′-tetraacetylriboflavin was superior to another photosensitizer, namely riboflavin, in 
degrading aniline. Direct photolysis of aniline without any photosensitizer present resulted in a 
half-life of 23 h. In the presence of riboflavin and 2′,3′,4′,5′-tetraacetylriboflavin, the half-lives 
were 1 min and 45 sec, respectively. Photoproducts identified in both reactions were azobenzene, 
phenazine, and azoxybenzene. 
 Chemical/Physical. Alkali or alkaline earth metals dissolve in aniline with hydrogen evolution 
and the formation of anilides (Windholz et al., 1983). Laha and Luthy (1990) investigated the 
redox reaction between aniline and a synthetic manganese dioxide in aqueous suspensions at the 
pH range 3.7–6.5. They postulated that aniline undergoes oxidation by loss of one electron 
forming cation radicals. These radicals may undergo head-to-tail, tail-to-tail, and head-to-head 
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couplings forming 4-aminophenylamine, benzidine, and hydrazobenzene, respectively. These 
compounds were additionally oxidized, in particular, hydrazobenzene to azobenzene at pH 4 (Laha 
and Luthy, 1990). 
 Kanno et al. (1982) studied the aqueous reaction of aniline and other substituted aromatic 
hydrocarbons (toluidine, 1-naphthylamine, phenol, cresol, pyrocatechol, resorcinol, hydroquinone 
and 1-naphthol) with hypochlorous acid in the presence of ammonium ion. They reported that the 
aromatic ring was not chlorinated as expected but was cleaved by chloramine forming cyanogen 
chloride (Kanno et al., 1982). The amount of cyanogen chloride formed increased at lower pHs. At 
pH 6, the greatest amount of cyanogen chloride was formed when the reaction mixture contained 
ammonium ion and hypochlorous acid at a ratio of 2:3 (Kanno et al., 1982). When aniline in an 
aqueous solution containing nitrite ion was ozonated, nitrosobenzene, nitrobenzene, 4-
aminodiphenylamine, azobenzene, azoxybenzene, benzidine, phenazine (Chan and Larson, 1991), 
2-, 3-, and 4-nitroaniline formed as products (Chan and Larson, 1991a). The yields of nitroanilines 
were higher at a low pH (6.25) than at high pH (10.65) and the presence of carbonates inhibited 
their formation (Chan and Larson, 1991a). 
 Weber et al. (2001) reported that initial sorption of aniline (<4 h) increases with decreasing pH. 
The long term adsorption rate (>4 h) is almost independent of solution pH greater than the pKa 
(4.64). 
 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in an effluent 
concentration of 251 mg/L. The adsorbability of the carbon used was 150 mg/g carbon (Guisti et 
al., 1974). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: IDLH 100 ppm; OSHA PEL: 
TWA 5 ppm (19 mg/m3); ACGIH TLV: TWA 2 ppm (10 mg/m3). 
 
Symptoms of exposure: Absorption through skin may cause headache, weakness, dizziness, 
ataxia, and cyanosis (Patnaik, 1992). 
 
Toxicity: 
 EC50 (96-h) for Zenopus laevis 370 mg/L (Davis et al., 1981). 
 LC50 (28-d) for Brachydanio rerio 39 mg/L during embryo larval life stages (van Leeuwen et 
al., 1990). 
 LC50 (21-d) for Daphnia magna 47 µg/L (Gersich and Milazzo, 1988). 
 LC50 (7-d) for Oncorhynchus mykiss 8.2 mg/L (Abram and Sims, 1982). 
 LC50 (96-h) for Carassius auratus 187 mg/L (Holcombe et al., 1987), rainbow trout (Salmonia 
pulex 0.1 mg/L, Lymnaea stagnalis 800 mg/L (Sloof et al., 1983), red killifish 1,820 mg/L 
(Yoshioka et al., 1986). 
 LC50 (inhalation) for mice 175 ppm/7-h (quoted, RTECS, 1985). 
 Acute oral LD50 for mice is 464 mg/kg, wild birds 562 mg/kg, dogs 195 mg/kg, quail 750 
mg/kg, rats 250 mg/kg (quoted, RTECS, 1985). 
 
Source: Detected in distilled water-soluble fractions of regular gasoline (87 octane) and Gasohol 
at concentrations of 0.55 and 0.20 mg/L, respectively (Potter, 1996). Aniline was also detected in 
82% of 65 gasoline (regular and premium) samples (62 from Switzerland, 3 from Boston, MA). At 
25 °C, concentrations ranged from 70 to 16,000 µg/L in gasoline and 20 to 3,800 µg/L in water-
soluble fractions. Average concentrations were 5.8 mg/L in gasoline and 1.4 mg/L in water-
soluble fractions (Schmidt et al., 2002). 
 Based on laboratory analysis of 7 coal tar samples, aniline concentrations ranged from ND to 13 
ppm (EPRI, 1990). 
 Aniline in the environment may originate from the anaerobic biodegradation of nitrobenzene 
(Razo-Flores et al., 1999). 
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Uses: Intermediate in the manufacture of dyes, resins, varnishes, medicinals, perfumes, photo-
graphic chemicals, shoe blacks, chemical intermediates, pharmaceuticals; solvent; vulcanizing 
rubber; isocyanates for urethane foams; explosives; petroleum refining; diphenylamine; phenolics; 
fungicides; herbicides. 
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o-ANISIDINE 
 
Synonyms: AI3-08584; 2-Aminoanisole; o-Aminoanisole; 1-Amino-2-methoxybenzene; 2-Anis-
idine; 2-Anisylamine; o-Anisylamine; BRN 0386210; CCRIS 768; EINECS 201-963-1; 2-
Methoxy-1-aminobenzene; 2-Methoxyaniline; o-Methoxyaniline; 2-Methoxybenzenamine; o-
Methoxyphenylamine; NSC 3122; UN 2431. 
 

O

OCH3

 
 
CASRN: 90-04-0; DOT: 2431; DOT label: Poison; molecular formula: C7H9NO; FW: 123.15; 
RTECS: BZ5410000; Merck Index: 12, 705 
 
Physical state, color, and odor: 
Colorless, yellow to reddish liquid with an amine-like odor. Becomes brown on exposure to air. 
 
Melting point (°C): 
6.2 (Weast, 1986) 
 
Boiling point (°C): 
224 (Weast, 1986) 
 
Density (g/cm3): 
1.0923 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.82 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
4.09 at 25 °C (Dean, 1973) 
 
Flash point (°C): 
107 (Acros Organics, 2002) 
118 (open cup, NFPA, 1984) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
1.25 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
7.46 (Farrell and Newton, 1966) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for anilines are 
lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
1.18 (Camilleri et al., 1988) 
1.23 at 25 °C and pH 7.00 (shake flask-HPLC, Unger et al., 1978) 
 
Solubility in organics: 
Miscible with alcohol and ether (Windholz et al., 1983). 
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Solubility in water: 
15 g/L at 20 °C (quoted, Federal Ministry of the Environment, 2000) 
 
Vapor density: 
5.03 g/L at 25 °C, 4.25 (air = 1) 
 
Vapor pressure (mmHg): 
<0.1 at 25 °C (NIOSH, 1994) 
 
Environmental fate: 
 Biological. o-Anisidine should be biodegradable according to OECD guidelines (Brown and 
Labouerer (1983). 
 Chemical/Physical. At influent concentrations (pH 3.0) of 10, 1.0, 0.1, and 0.01 mg/L, the GAC 
adsorption capacities were 52, 20, 7.8, and 3.0 mg/g, respectively. At pHs 7 and 9, the GAC 
adsorption capacities were 110, 50, 23, and 10 mg/g at influent concentrations of 10, 1.0, 0.1, and 
0.01 mg/L, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: TWA 0.5 mg/m3, IDLH 50 
mg/m3; OSHA PEL: TWA 0.5 mg/m3; ACGIH TLV: TWA 0.1 ppm (adopted). 
 
Symptoms of exposure: Absorption and inhalation may cause headache and dizziness (Patnaik, 
1992). 
 
Toxicity: 
 EC50 (48-h) for Daphnia magna 6.8 mg/L (Federal Ministry of the Environment, 2000). 
 Acute oral LD50 for rats 2,000 mg/kg, wild birds 422 mg/kg, mice 1,400 mg/kg, rabbits 870 
mg/kg (quoted, RTECS, 1985). 
 
Uses: Manufacture of azo dyes. 
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p-ANISIDINE 
 
Synonyms: AI3-02392; 4-Aminoanisole; p-Aminoanisole; 1-Amino-4-methoxybenzene; 4-
Aminomethoxybenzene; p-Aminomethoxybenzene; p-Aminomethylphenyl ether; 4-Anisidine; p-
Anisylamine; CCRIS 917; p-Dianisidine; 4-Methoxy-1-aminobenzene; 4-Methoxyaniline; p-
Methoxyaniline; 4-Methoxybenzenamine; p-Methoxybenzenamine; 4-Methoxyphenylamine; p-
Methoxyphenylamine; NSC 7921; UN 2431. 
 

O

OCH3  
 
CASRN: 104-94-9; DOT: 2431; DOT label: Poison; molecular formula: C7H9NO; FW: 123.15; 
RTECS: BZ5450000; Merck Index: 12, 705 
 
Physical state, color, and odor: 
Yellow to light brown powder, leaflets, solid or crystals with a characteristic amine or ammonia-
like odor 
 
Melting point (°C): 
57.2 (Weast, 1986) 
56–60 (Acros Organics, 2002) 
 
Boiling point (°C): 
240–243 (Acros Organics, 2002) 
 
Density (g/cm3): 
1.096 at 20 °C (Aldrich, 1990) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.73 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
4.49 at 25 °C (Dean, 1973) 
 
Flash point (°C): 
107 (Acros Organics, 2002) 
 
Henry’s law constant (x 10-8 atm⋅m3/mol): 
6.62 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
 
Ionization potential (eV): 
7.44 (NIOSH, 1994) 
7.82 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for anilines are 
lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
0.95 (shake flask, Ichikawa et al., 1969) 
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0.86 (RP-HPLC, Garst and Wilson, 1984) 
0.80 at 23 °C (shake flask-UV spectrophotometry, Ezumi and T. Kubota, 1980) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, and ether (Weast, 1986) 
 
Solubility in water: 
3.3 mg/L at 20–25 °C using method of Kenaga and Goring (1980) 
 
Vapor pressure (mmHg): 
6 x 10-3 at 25 °C (NIOSH, 1994) 
 
Environmental fate: 
 Chemical/Physical. Releases toxic nitrogen oxides when heated to decomposition (Sax and 
Lewis, 1987). 
 
Exposure limits: NIOSH REL: TWA 0.5 mg/m3, IDLH 50 mg/m3; OSHA PEL: TWA 0.5 mg/m3; 
ACGIH TLV: TWA 0.1 ppm (adopted). 
 
Symptoms of exposure: Anemia and cyanosis (Patnaik, 1992) 
 
Toxicity: 
 Acute oral LD50 for rats 1,400 mg/kg, mice 810 mg/kg, rabbits 2,900 mg/kg (quoted, RTECS, 
1985). 
 
Uses: Azo dyestuffs; chemical intermediate. 
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ANTHRACENE 
 
Synonyms: AI3-00105; Anthracin; BRN 1905429; CCRIS 767; EINECS 204-371-1; Green oil; 
NSC 7958; Paranaphthalene; Tetra olive N2G. 
 

 
 
Note: May contain the following impurities: carbazole, chrysene, phenanthrene, tetracene, 
naphthacene, and pyridine (WHO, 1998). 
 
CASRN: 120-12-7; molecular formula: C14H10; FW: 178.24; RTECS: CA9350000; Merck Index: 
12, 721 
 
Physical state, color, and odor: 
White to yellow crystalline flakes or crystals with a bluish or violet fluorescence and a weak 
aromatic odor. Impurities (naphthacene, tetracene) impart a yellowish color with green 
fluorescence. 
 
Melting point (°C): 
216.2–216.4 (Aldrich, 1990) 
219.5 (Casellato et al., 1973) 
 
Boiling point (°C): 
339.9 (Dean, 1973) 
 
Density (g/cm3): 
1.24 at 20 °C (Weiss, 1986) 
1.283 at 25 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.303 at 4 °C, 0.418 at 25 °C, 0.567 at 40 °C (open tube elution method, Gustafson and Dickhut, 

1994) 
 
Flash point (°C): 
121.1 (Weiss, 1986) 
 
Lower explosive limit (%): 
0.6 (Weiss, 1986) 
 
Dissociation constant, pKa: 
>15 (Christensen et al., 1975) 
 
Entropy of fusion (cal/mol⋅K): 
14.1 (Tsonopoulos and Prausnitz, 1971; Wauchope and Getzen, 1972) 
14.36 (Goursot et al., 1970) 
 
Heat of fusion (kcal/mol): 
6.93 (Wauchope and Getzen, 1972) 
7.0201 (Goursot et al., 1970) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
6.51 at 25 °C (batch stripping, Southworth, 1979) 
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1.93 at 25 °C (wetted-wall column, Fendinger and Glotfelty, 1990) 
7.56 at 25 °C (gas stripping-UV spectrophotometry, Shiu and Mackay, 1997) 
4.88 at 25 °C (gas stripping, Alaee et al., 1996) 
1.23, 2.09, 3.45, 5.57, and 8.25 at 4.1, 11.0, 18.0, 25.0, and 31.0 °C, respectively (Bamford et al., 

1998) 
1.22 at 4 °C, 6.42 at 25 °C (dynamic equilibrium method, Bamford et al., 1999) 
 
Ionization potential (eV): 
7.55 (Krishna and Gupta, 1970) 
7.43 (Cavalieri and Rogan, 1985) 
 
Bioconcentration factor, log BCF: 
3.83 (activated sludge), 2.96 (golden ide) (Freitag et al., 1985) 
2.58 (Daphnia pulex, Southworth et al., 1978) 
2.95 (bluegill sunfish, Spacie et al., 1983) 
2.21 (goldfish, Ogata et al., 1984) 
3.89 (Chlorella fusca, Geyer et al., 1981, 1984; Freitag et al., 1982) 
Apparent values of 3.8 (wet wt) and 5.5 (lipid wt) for freshwater isopods including Asellus 

aquaticus (L.) (van Hattum et al., 1998) 
2.54 (freshwater mussel Utterbackia imbecillis, Weinstein et al., 2001) 
 
Soil organic carbon/water partition coefficient, log Koc: 
4.27 (aquifer sands, Abdul et al., 1987) 
4.41 (average silt fraction from Doe Run and Hickory Hill sediments, Karickhoff et al., 1979) 
4.205 (Nkedi-Kizza et., 1985) 
4.50 (humic acid, Landrum et al., 1984) 
4.42, 4.53 (RP-HPLC immobilized humic acids, Szabo et al., 1990) 
4.44 (flint aquifer material, Abdul and Gibson, 1986) 
4.93 (Gauthier et al., 1986) 
5.76 (average, Kayal and Connell, 1990) 
4.11 (fine sand, Enfield et al., 1989) 
4.73, 5.18, 5.86 (San Francisco, CA mudflat sediments, Maruya et al., 1996) 
6.7 (average value using 8 river bed sediments from the Netherlands, van Hattum et al., 1998) 
Average Kd values for sorption of anthracene to corundum (α-Al2O3) and hematite (α-Fe2O3) were 

0.0666 and 0.226 mL/g, respectively (Mader et al., 1997) 
4.72 and 4.94 for Na+-montmorillonite containing 0.025 and 0.017 foc, respectively (Onken and 

Traina, 1997) 
4.38 (estimated from HPLC capacity factors, Hodson and Williams, 1988) 
4.3 (HPLC-humic acid column, Jonassen et al., 2003) 
4.27–7.51 based on 100 sediment determinations; average value = 5.75 (Hawthorne et al., 2006) 
 
Octanol/water partition coefficient, log Kow: 
4.45 (Hansch and Fujita, 1964; estimated using HPLC, DeKock and Lord, 1987) 
4.51 (estimated from HPLC capacity factors, Eadsforth, 1986) 
4.54 (Miller et al., 1985) 
4.34 (Mackay, 1982) 
4.63 (Bruggeman et al., 1982) 
4.68 at 25 °C (shake flask-HPLC, de Maagd et al., 1998) 
 
Solubility in organics: 
Ethanol (14.9 g/L), methanol (14.3 g/L), benzene (16.1 g/L), carbon disulfide (32.3 g/L), carbon 
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tetrachloride (11.6 g/L), chloroform (11.8 g/L), and toluene (8.0 g/L) (Windholz et al., 1983); 
6.6, 21, and 16 mM at 25 °C in isooctane, butyl ether, and pentyl ether, respectively (Anderson 
et al., 1980). 

N,N-dimethylformamide, g/kg (°C): 13.3414 (29.8), 16.9352 (34.8), 19.9337 (39.6), 22.5539 
(44.2), 27.1358 (49.6). In 1,4-dioxane, g/kg (°C): 2.0787 (29.8), 3.7332 (34.8), 5.4112 (39.6), 
8.3659 (44.2), 13.6541 (49.6). In ethylene glycol, g/kg (°C): 0.4384 (64.8), 0.7955 (78.8), 
1.0680 (86.8), 1.5346 (97.8), 2.3934 (110.8), 3.3500 (123.8), 6.5100 (146.2), 8.5000 (159.8) 
(Cepeda et al., 1989). 

In benzene, mole fraction: 0.0103 at 35.8 °C, 0.0130 at 42.4 °C, 0.0173 at 50.6 °C, 0.0225 at 59.6 
°C, 0.0315 at 70.2 °C (shake flask-gravimetric, McLaughlin and Zainal, 1959). 

 
Solubility in water: 
70 µg/L at 20 °C (laser multiphoton ionization, Gridin et al., 1998) 
30 µg/L at 25 °C (generator column-HPLC/UV spectrophotometry, Swann et al., 1983) 
31 µg/L at 20 °C (modified shake flask method-fluorometry, Hashimoto et al., 1982) 
At 20 °C: 180, 118, 107, and 126 nmol/L in doubly distilled water, Pacific seawater, artificial 

seawater and 35% NaCl, respectively (modified shake flask method-fluorometry, Hashimoto et 
al., 1984) 

44.6 µg/kg at 25 °C, 57.0 µg/kg at 29 °C. In seawater (salinity = 35.0 g/kg): 31.1 µg/kg at 25 °C 
(generator column-HPLC/UV spectrophotometry, May et al., 1978a) 

In µg/kg: 20 at 10 °C, 20 at 20 °C, 20 at 30 °C (shake flask-UV spectrophotometry, Howe et al., 
1987) 

73 µg/L at 25 °C (shake flask-fluorescence, Mackay and Shiu, 1977) 
27.4 µg/L at 22 °C (shake flask-HPLC, Weinstein et al., 2001) 
70 µg/L at 23 °C (Pinal et al., 1991) 
43 µg/L at 25 °C (stir flask-HPLC, Haines and Sandler, 1995) 
30 µg/L at 25 °C (fluorescence-UV spectrophotometry, Schwarz and Wasik, 1976) 
112.5 µg/L at 25 °C (Sahyun, 1966) 
75 µg/L at 27 °C (Davis et al., 1942; shake flask-UV spectrophotometry, Klevens, 1950) 
In mg/kg: 0.119–0.125 at 35.4 °C, 0.148–0.152 at 39.3 °C, 0.206–0.210 at 44.7 °C, 0.279 at 47.5 

°C, 0.297–0.302 at 50.1 °C, 0.389–0.402 at 54.7 °C, 0.480–0.525 at 59.2 °C, 0.62–0.72 at 64.5 
°C, 0.64–0.67 at 65.1 °C, 0.92 at 69.8 °C, 0.90–0.97 at 70.7 °C, 0.91 at 71.9 °C, 1.13–1.26 at 
74.7 °C (shake flask-UV spectrophotometry, Wauchope and Getzen, 1972) 

In µg/kg: 12.7 at 5.2 °C, 17.5 at 10.0 °C, 22.2 at 14.1 °C, 29.1 at 18.3 °C, 37.2 at 22.4 °C, 43.4 at 
24.6 °C, 55.7 at 28.7 °C (coupled column-LC, May et al., 1978) 

In nmol/L: 131 at 8.6 °C, 137 at 11.1 °C, 144 at 12.2 °C, 154 at 14 °C, 166 at 15.5 °C, 181 at 18.2 
°C, 222 at 20.3 °C, 234 at 23.0 °C, 230 at 25.0 °C, 267 at 26.2 °C, 325 at 28.5 °C, 390 at 31.3 
°C. In 0.5 M NaCl: 93 at 8.6 °C, 101 at 8.6 °C, 122 at 11.7 °C, 147 at 19.2 °C, 168 at 21.5 °C, 
204 at 25.0 °C, 192 at 25.3 °C, 202 at 27.1 °C, 246 at 30.2 °C (shake flask-UV 
spectrophotometry, Schwarz, 1977) 

41 µg/L at 20 °C (glass beads method-HPLC, Kishi and Hashimoto, 1989) 
250 nmol/L at 25 °C (Akiyoshi et al., 1987; generator column-HPLC, Wasik et al., 1983) 
93 µg/L at 25 °C (de Maagd et al., 1998) 
48.8 µg/L at 25 °C (Etzweiler et al., 1995) 
At pH 9 containing humic acids (wt %) derived from Sagami Bay: 470 µg/L (0.02), 172 µg/L 

(0.04), 157 µg/L (0.06), 154 µg/L (0.09), 343 µg/L (0.12) (Shinozuka et al., 1987) 
69.8 µg/L at 25 °C (HPLC-fluorescence, Walters and Luthy, 1984) 
53.9, 72.4, 99.3, 133, 181, and 248 nmol/L at 4.6, 8.8, 12.9, 17.0, 21.1, and 25.3 °C, respectively. 

In seawater (salinity = 36.5 g/kg): 37.9, 50.7, 68.4, 97.6, 131, and 182 nmol/L at 4.6, 8.8, 12.9, 
17.0, 21.1, and 25.3 °C, respectively (Whitehouse, 1984) 

58 µg/L at 25 °C (generator column-HPLC, Vadas et al., 1991) 
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44.3 and 34 µg/L at 25 °C (Billington et al., 1988) 
In mole fraction x 10-9: 1.284 at 5.20 °C, 1.637 at 9.70 °C, 1.769 at 10.00 °C, 2.245 at 14.10 °C, 

2.537 at 16.60 °C, 2.941 at 18.30 °C, 3.760 at 22.40 °C, 3.821 at 23.20 °C, 4.387 at 24.60 °C, 
5.630 at 28.70 °C, 5.781 at 29.30 °C (generator column-HPLC, May et al., 1983) 

In nmol/L: 283.4 at 25.00 C, 386.8 at 30.00 °C, 486.0 at 35.00 °C, 591.5 at 40.00 °C (shake flask-
UV spectrophotometry, Zhou et al., 2003) 

In µg/L: 9.63 at 0.30 °C, 12.4 at 5.00 °C, 16.9 at 10.00 °C, 22.7 at 15.00 °C, 32.0 at 20.00 °C, 43.8 
at 25.00 °C, 58.4 at 30.00 °C, 78.4 at 35.00 °C, 106 at 40.00 °C, 145 at 45.00 °C, 190 at 50.00 
°C (generator column-HPLC, Dohányosová et al., 2003). 

In mole fraction (x 10-8): 0.15667 at 8.94 °C, 0.18497 at 11.57 °C, 0.20013 at 13.39 °C, 0.24865 at 
15.88 °C, 0.29009 at 18.59 °C, 0.38005 at 22.54 °C, 0.43868 at 24.61 °C, 0.51044 at 27.10 °C, 
0.54582 at 28.20 °C, 0.57109 at 29.12 °C, 0.63982 at 30.54 °C, 0.89959 at 34.87 °C, 1.1695 at 
39.91 °C, 1.5859 at 44.90 °C, 2.1459 at 49.92 °C (generator column-HPLC, Reza et al., 2000) 

 
Vapor pressure (x 10-5 mmHg): 
0.60 at 25 °C (Wasik et al., 1983) 
19.5 (extrapolated from vapor pressures determined at higher temperatures, Jordan, 1954) 
51.7, 75 at 25 °C (subcooled liquid vapor pressure calculated from GC retention time data, 

Hinckley et al., 1990) 
669 at 85.25 °C, 1,020 at 90.15 °C (gas-saturation method, Macknick and Prausnitz, 1979) 
8.6 at 65.7 °C, 10.5 at 67.10 °C, 11.8 at 68.75 °C (effusion, Bradley and Cleasby, 1953) 
0.43 at 25 °C (McVeety and Hites, 1982) 
33,000 at 127 °C (Eiceman and Vandiver, 1983) 
0.56 at 25 °C (de Kruif, 1980) 
48 at 25 °C (estimated-GC, Bidleman, 1984) 
1.25, 1.91, and 2.91 at 95, 100, and 105 °C, respectively (dynamic effusion method, Kelley and 

Rice, 1964) 
0.86, 4.31, 12.15, 26.63, 46.50, 153.00, and 193.50 at 27.70, 39.70, 47.60, 54.60, 60.10, 72.70, 

and 74.10 °C, respectively (Oja and Suuberg, 1998) 
 
Environmental fate: 
 Biological. Catechol is the central metabolite in the bacterial degradation of anthracene. 
Intermediate by-products included 3-hydroxy-2-naphthoic acid and salicylic acid (Chapman, 
1972). Anthracene was statically incubated in the dark at 25 °C with yeast extract and settled 
domestic wastewater inoculum. Significant biodegradation with gradual adaptation was observed. 
At concentrations of 5 and 10 mg/L, biodegradation yields at the end of 4 wk of incubation were 
92 and 51%, respectively (Tabak et al., 1981). A mixed bacterial community isolated from 
seawater foam degraded anthraquinone, a photodegradation product of anthracene, to traces of 
benzoic and phthalic acids (Rontani et al., 1975). In activated sludge, only 0.3% mineralized to 
carbon dioxide after 5 d (Freitag et al., 1985). 
 Contaminated soil from a manufactured coal gas plant that had been exposed to crude oil was 
spiked with anthracene (400 mg/kg soil) to which Fenton’s reagent (5 mL 2.8 M hydrogen 
peroxide; 5 mL 0.1 M ferrous sulfate) was added. The treated and nontreated soil samples were 
incubated at 20 °C for 56 d. Fenton’s reagent greatly enhanced the mineralization of anthracene by 
indigenous microorganisms. The amounts of anthracene recovered as carbon dioxide after 
treatment with and without Fenton’s reagent were 24 and <1%, respectively (Martens and 
Frankenberger, 1995). 
 Soil. In a 14-d experiment, [14C]anthracene applied to soil-water suspensions under aerobic and 
anaerobic conditions gave 14CO2 yields of 1.3 and 1.8%, respectively (Scheunert et al., 1987). The 
reported half-lives for anthracene in a Kidman sandy loam and McLaurin sandy loam are 134 and 
50 d, respectively (Park et al., 1990). 
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 Surface Water. The removal half-lives for anthracene in a water column at 25 °C in midsummer 
sunlight were 10.5 h for deep, slow, slightly turbid water; 21.6 h for deep, slow, muddy water; 8.5 
h deep, slow, clear water; 3.5 h for shallow, fast, clear water, and 1.4 h for very shallow, fast, clear 
water (Southworth, 1977). 
 Photolytic. Oxidation of anthracene adsorbed on silica gel or alumina by oxygen in the presence 
of UV-light yielded anthraquinone. This compound additionally oxidized to 1,4-dihydroxy-
9,10-anthraquinone. Anthraquinone also formed by the oxidation of anthracene in diluted nitric 
acid or nitrogen oxides (quoted, Nikolaou et al., 1984) and in the dark when adsorbed on fly ash 
(Korfmacher et al., 1980). Irradiation of anthracene (2.6 mM) in cyclohexanone solutions gave 
9,10-anthraquinone as the principal product (Korfmacher et al., 1980). Photocatalysis of 
anthracene and sulfur dioxide at -25 °C in various solvents yielded anthracene-9-sulfonic acid 
(Nielsen et al., 1983). Schwarz and Wasik (1976) reported a fluorescence quantum yield of 0.25 
for anthracene in water. 
 A carbon dioxide yield of 16.0% was achieved when anthracene adsorbed on silica gel was 
irradiated with light (λ >290 nm) for 17 h (Freitag et al., 1985). The photolytic half-life of 
anthracene in water ranged from 0.58 to 1.7 h (Southworth, 1979). 
 Behymer and Hites (1985) determined the effect of different substrates on the rate of 
photooxidation of anthracene (25 µg/g substrate) using a rotary photoreactor. The photolytic half-
lives of anthracene using silica gel, alumina, and fly ash were 1.9, 0.5, and 48 h, respectively. 
Anthracene (5 mg/L) in a methanol-water solution (1:1 v/v) was subjected to a high pressure 
mercury lamp or sunlight. Based on a rate constant of 2.3 x 10-2/min, the corresponding half-life is 
30 min (Wang et al., 1991). 
 Fukuda et al. (1988) studied the photodegradation of anthracene and other polycyclic aromatic 
hydrocarbons in distilled water and artificial seawater using a high-pressure mercury lamp. Based 
upon an experimentally rate constant of 0.660/h, the photolytic half-life of anthracene in water is 1 
h. 
 In a 5-m deep surface water body, the calculated half-lives for direct photochemical 
transformation at 40 °N latitude, in the midsummer during midday were 5.2 and 4.5 with and 
without sediment-water partitioning, respectively (Zepp and Schlotzhauer, 1979). 
 Chemical/Physical. In urban air from St. Louis, MO, anthracene reacted with NOx forming 9-
nitroanthracene (Ramdahl et al., 1982). 
 Anthracene will not hydrolyze in water (Kollig, 1995). 
 Complete combustion in air yields carbon dioxide and water.  
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 376, 75, 15, and 2.9 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits: Anthracene is a potential human carcinogen. No individual standards have been 
set; however, as a constituent in coal tar pitch volatiles, the following exposure limits have been 
established (mg/m3): NIOSH REL: TWA 0.1 (cyclohexane-extractable fraction), IDLH 80; OSHA 
PEL: TWA 0.2 (benzene-soluble fraction); ACGIH TLV: TWA 0.2 (benzene solubles). 
 
Toxicity: 
 EC10 (21-d) for Folsomia fimetaria 5 mg/kg (Sverdrup et al., 2002). 
 LC50 (21-d) for Folsomia fimetaria 67 mg/kg (Sverdrup et al., 2002). 
 LC50 (24-h) for Utterbackia imbecillis >16.6 µg/L (Weinsten and Polk, 2001). 
 LC50 (16-h) for Utterbackia imbecillis >16.6 µg/L (Weinsten and Polk, 2001). 
 LC50 (8-h) for Utterbackia imbecillis >16.6 µg/L (Weinsten and Polk, 2001). 
 LD50 (24-h) for Utterbackia imbecillis >4.47 µg/g (Weinsten and Polk, 2001). 
 LD50 (16-h) for Utterbackia imbecillis >4.47 µg/g (Weinsten and Polk, 2001). 
 LD50 (8-h) for Utterbackia imbecillis >4.47 µg/g (Weinsten and Polk, 2001). 
 Intraperitoneal LD50 for mice is >430 mg/kg (Salamone, 1981). 
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Drinking water standard: No MCLGs or MCLs have been proposed; however a DWEL of 10 
mg/L was recommended (U.S. EPA, 2000). 
 
Source: Concentrations in 8 diesel fuels ranged from 0.026 to 40 mg/L with a mean value of 
6.275 mg/L (Westerholm and Li, 1994). Lee et al. (1992) reported concentration ranges of 100–
300 mg/L and 0.04–2 µg/L in diesel fuel and corresponding aqueous phase (distilled water), 
respectively. Schauer et al. (1999) reported anthracene in diesel fuel at a concentration of 5 µg/g 
and in a diesel-powered medium-duty truck exhaust at an emission rate of 12.5 µg/km. Anthracene 
was detected in a distilled water-soluble fraction of used motor oil at concentrations ranging from 
1.1 to 1.3 µg/L (Chen et al., 1994). 
 California Phase II reformulated gasoline contained anthracene at a concentration of 4.35 µg/kg. 
Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without catalytic 
converters were 3.69 and 148 µg/km, respectively (Schauer et al., 2002). 
 Thomas and Delfino (1991) equilibrated contaminant-free groundwater collected from 
Gainesville, FL with individual fractions of three individual petroleum products at 24–25 °C for 
24 h. The aqueous phase was analyzed for organic compounds via U.S. EPA approved test method 
625. Average anthracene concentrations reported in water-soluble fractions of kerosene and diesel 
fuel were 12 and 25 µg/L, respectively. Anthracene was ND in the water-soluble fraction of 
unleaded gasoline. 
 The concentration of anthracene in coal tar and the maximum concentration reported in 
groundwater at a mid-Atlantic coal tar site were 5,000 and 0.02 mg/L, respectively (Mackay and 
Gschwend, 2001). Based on laboratory analysis of 7 coal tar samples, anthracene concentrations 
ranged from 400 to 8,600 ppm (EPRI, 1990). A high-temperature coal tar contained anthracene at 
an average concentration of 0.75 wt % (McNeil, 1983). Lehmann et al. (1984) reported an 
anthracene concentration of 34.8 mg/g in a commercial anthracene oil. 
 Nine commercially available creosote samples contained anthracene at concentrations ranging 
from 5,500 to 14,000 mg/kg (Kohler et al., 2000). 
 Anthracene was detected in asphalt fumes at an average concentration of 45.89 ng/m3 (Wang et 
al., 2001). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The respective gas-phase 
and particle-phase emission rates of anthracene were 3.44 and 0.228 mg/kg of pine burned, 2.13 
and 0.0230 mg/kg of oak burned, and 1.76 and 0.0061 mg/kg of eucalyptus burned. 
 Under atmospheric conditions, a low rank coal (0.5–1 mm particle size) from Spain was burned 
in a fluidized bed reactor at seven different temperatures (50 °C increments) beginning at 650 °C. 
The combustion experiment was also conducted at different amounts of excess oxygen (5 to 40%) 
and different flow rates (700 to 1,100 L/h). At 20% excess oxygen and a flow rate of 860 L/h, the 
amount of anthracene emitted ranged from 558.7 ng/kg at 900 °C to 2,449.7 ng/kg at 800 °C. The 
greatest amount of PAHs emitted were observed at 750 °C (Mastral et al., 1999). 
 
Uses: Dyes; starting material for the preparation of alizarin, phenanthrene, carbazole, 9,10-
anthraquinone, 9,10-dihydroanthracene, and insecticides; in calico printing; as component of 
smoke screens; scintillation counter crystals; organic semiconductor research; wood preservative. 
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ANTU 
 
Synonyms: AI3-07550; Alrato; Anturat; Bantu; BRN 0778118; Caswell No. 028; Chemical 109; 
Dirax; EINECS 201-706-3; EPA pesticide chemical code 116701; Kill Kantz; Kripid; Krysid; 
Krysid PI; 1-Naphthalenylthiourea; 1-(1-Naphthyl)-2-thiourea; α-Naphthylthiourea; N-1-
Naphthylthiourea; α-Naphthylthiocarbamide; Naphtox; NSC 3287; Rattrack; Rattu; RCRA waste 
number P072; Smeesana; U 5227; UN 1651; USAF EK-P-5976. 
 

HN S

NH2

 
 
CASRN: 86-88-4; DOT: 1651; molecular formula: C11H10N2S; FW: 202.27; RTECS: YT9275000; 
Merck Index: 12, 764 
 
Physical state, color, and odor: 
Colorless crystals when pure. Technical product is grayish-blue. Odorless solid. Bitter taste. 
 
Melting point (°C): 
193–197 (Acros Organics, 2002) 
 
Boiling point (°C): 
Decomposes (NIOSH, 1994) 
 
Density (g/cm3): 
1.895 using method of Lyman et al. (1982) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.56 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Not applicable because ANTU is noncombustible (NIOSH, 1997) 
 
Lower explosive limit (%): 
Not applicable (NIOSH, 1997) 
 
Upper explosive limit (%): 
Not applicable (NIOSH, 1997) 
 
Octanol/water partition coefficient, log Kow: 
1.65 at pH 6.5, 1.52 at pH 12 (shake flask-HPLC, Govers et al., 1986) 
 
Solubility in organics: 
4.3 and 86 g/L in acetone and triethylene glycol, respectively (Windholz et al., 1983) 
 
Solubility in water: 
600 mg/L at 20 °C (quoted, Windholz et al., 1983) 
 
Environmental fate: 
 Chemical/Physical. The hydrolysis rate constant for ANTU at pH 7 and 25 °C was determined 
to be 8 x 10-5/h, resulting in a half-life of 361 d (Ellington et al., 1988). At 85 °C, hydrolysis half-
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lives of 3.1, 1.2, and 0.6 d were observed at pH values of 3.26, 7.17, and 9.80, respectively 
(Ellington et al., 1987). 
 Emits toxic fumes of nitrogen and sulfur oxides when heated to decomposition (Lewis, 1990). 
 
Exposure limits (mg/m3): NIOSH REL: TWA 0.3, IDLH 100; OSHA PEL: TWA 0.3; ACGIH 
TLV: TWA 0.3 mg/m3 (adopted). 
 
Symptoms of exposure: Vomiting, dyspnea, cyanosis, course pulmonary rales after ingestion of 
large doses (NIOSH, 1997) 
 
Toxicity: 
 Acute oral LD50 for Norwegian rats 6–8 mg/kg (Cremlyn, 1991; Hartley and Kidd, 1987). 
 
Use: Rat poison. Banned in Britain due to carcinogenic impurities such as β-naphthylamine 
(Cremlyn, 1991).  
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BENZENE 
 
Synonyms: AI3-00808; Annulene; Benxole; Benzin; Benzine; Benzol; Benzol 90; Benzole; 
Benzolene; Bicarburet of hydrogen; BRN 0969212; Bz; Carbon oil; Caswell No. 077; CCRIS 70; 
Coal naphtha; Coal tar naphtha; Cyclohexatriene; EINECS 200-753-7; EPA pesticide chemical 
code 008801; Mineral naphtha; Mineral naphthalene; Motor benzol; NCI-C55276; Nitration 
benzene; NSC 67315; Phene; Phenyl hydride; Polystream; Pyrobenzol; Pyrobenzole; RCRA waste 
number U019; UN 1114. 
 

 
 
Note: According to Chevron Phillips Company’s (June 2003) product literature, ≥ 99.80 and 
99.90% benzene contains the following components: thiophene (≤ 1 mg/kg), sulfur (≤ 1 mg/kg), 
toluene (≤ 0.10 wt %), toluene + methylcyclohexane (≤ 150 mg/kg), methylcyclopentane (≤ 100 
mg/kg), n-hexane (≤ 80 mg/kg), and nonaromatic hydrocarbons (≤ 0.15 wt %). Benzol 90 contains 
80–85 wt % benzene, 13–15 wt % toluene, and 2–3 wt % xylenes. 
 
CASRN: 71-43-2; DOT: 1114; DOT label: Flammable liquid; molecular formula: C6H6; FW: 
78.11; RTECS: CY1400000; Merck Index: 12, 1094 
 
Physical state, color, and odor: 
Clear, colorless to light yellow watery liquid with an aromatic, musty, phenolics or gasoline-like 
odor. At 40 °C, an odor threshold concentration of 190 µg/L in air was determined by Young et al. 
(1996). An odor threshold of 4.68 ppmv was determined by Leonardos et al. (1969). A detection 
odor threshold concentration of 108 mg/m3 (34 ppmv) was reported by Punter (1983). The average 
least detectable odor threshold concentrations in water at 60 °C and in air at 40 °C were 0.072 and 
0.5 mg/L, respectively (Alexander et al., 1982). 
 
Melting point (°C): 
5.533 (quoted, Standen, 1964) 
 
Boiling point (°C): 
80.09 (Kurihara et al., 2000) 
 
Density (g/cm3): 
0.8784 at 20 °C, 0.8680 at 30 °C, 0.8572 at 40 °C (Sumer et al., 1968) 
0.8728 at 25.00 °C (Aminabhavi and Banerjee, 1999a) 
0.8684 at 30.00 °C (Viswanathan et al., 1996, 2000) 
0.8630 at 35.00 °C, 0.8520 at 45.00 °C (Sastry et al., 1999) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.764 at 10 °C, 0.951 at 18 °C, 1.09 at 25 °C, 1.30 at 32 °C, 1.61 at 40 (open tube elution method, 

Gustafson and Dickhut, 1994) 
1.02 at 20 °C (Witherspoon and Bonoli, 1969) 
At 25 °C: 1.13 (x = 10-5), 1.06 (x = 4 x 10-5) (Gabler et al., 1996) 
At 25.0 °C (ceff): 1.07 (40 µM), 1.08 (80 µM), 1.15 (170 µM) (Niesner and Heintz, 2000) 
 
Flash point (°C): 
-11 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.2 (NIOSH, 1997) 
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Upper explosive limit (%): 
7.8 (NIOSH, 1997) 
 
Dissociation constant, pKa: 
≈ 37 (Gordon and Ford, 1972) 
 
Entropy of fusion (cal/mol⋅K): 
8.5 (Tsonopoulos and Prausnitz, 1971) 
 
Heat of fusion (kcal/mol): 
2.370 (Tsonopoulos and Prausnitz, 1971) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
5.56 at 22 °C (dynamic stripping cell-MS, Karl et al., 2003) 
3.17 at 20 °C (batch equilibrium, Gan and Dupont, 1989) 
5.050 at 22 °C (SPME-GC, Saraullo et al., 1997) 
5.44 at 23 °C (headspace-GC, Miller and Stuart, 2000) 
5.56 at 23 °C (Anderson, 1992) 
5.56 at 25 °C (Vitenberg et al., 1975; gas stripping-UV spectrophotometry, Mackay et al., 1979) 
6.11 at 25 °C (static headspace-GC, Welke et al., 1998) 
3.30, 3.88, 4.52, 5.28, and 7.20 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
2.86, 3.75, 4.54, 5.96, and 7.31 at 10, 15, 20, 25, and 30 °C, respectively (headspace-GC, Perlinger 

et al., 1993) 
Distilled water: 1.73, 2.20, 2.38, 3.70, and 4.75 at 2.0, 6.0, 10.0, 18.2, and 25.0 °C, respectively; 

natural seawater: 2.63 and 6.04 at 6.0 and 25.0 °C, respectively (EPICS, Dewulf et al., 1995) 
4.76 at 25 °C (Nielsen et al., 1994) 
3.77 at 25 °C (EPICS-UV spectrophotometry, Allen et al., 1998) 
5.88 at 25 °C (Hoff et al., 1993) 
5.29, 6.77, 8.79, 12.0, and 14.3 at 25, 30, 40, 45, and 50 °C, respectively (variable headspace 

method, Robbins et al., 1993) 
3.71, 5.31, 6.67, and 8.81 at 15, 25, 30, and 40 °C, respectively (SPME-GC, Bierwagen and 

Keller, 2001) 
5.55 at 25.0 °C (mole fraction ratio-GC, Leighton and Calo, 1981) 
5.62 at 25.0 °C (Ettre et al., 1993) 
6.25 at 25 °C (Wasik and Tsang, 1970) 
At 25 °C (NaCl concentration, mol/L): 4.41 (0), 4.55 (0.1), 5.09 (0.3), 5.56 (0.5), 6.12 (0.7), 6.95 

(1.0); Salinity, NaCl = 37.34 g/L (°C): 4.35 (15), 5.73 (20), 7.03 (25), 8.19 (30), 9.79 (35), 
11.93 (40), 13.66 (45) (Peng and Wan, 1998). 

3.62 at 15 °C, 4.31 at 20 °C, 5.31 at 25 °C, 6.67 at 30 °C, 7.56 at 35 °C, 9.15 at 40 °C, 10.39 at 45 
°C (Peng and Wan, 1997) 

1.70 at 2 °C, 2.32 at 6 °C, 2.76 at 10 °C, 4.36 at 18 °C, 5.66 at 25 °C, 7.30 at 30 °C, 10.2 at 40 °C, 
14.4 at 50 °C, 18.2 at 60 °C (EPICS-SPME-GC, Görgényi et al., 2002) 

5.43 at 25 °C (gas stripping, Alaee et al., 1996) 
2.70 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
2.54 at 10 °C, 4.71 at 20 °C, 7.31 at 30 °C, 11.2 at 40 °C, 42.5 at 50 °C (Ben-Naim et al., 1973 
10.4 at 45.00 °C, 11.4 at 50.00 °C, 13.3 at 55.00 °C, 14.5 at 60.00 °C, 16.8 at 65.00 °C, 19.2 at 

70.00 °C (static headspace-GC, Park et al., 2004) 
 
Interfacial tension with water (dyn/cm): 
28.7 at 25 °C (Murphy et al., 1957) 
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34.1 at 25 °C (Donahue and Bartell, 1952) 
33.63 at 25 °C (Jańczuk et al., 1993) 
35.03 at 20 °C (Harkins et al., 1920) 
 
Ionization potential (eV): 
9.56 (quoted, Yoshida et al., 1983) 
9.38 (Krishna and Gupta, 1970) 
 
Bioconcentration factor, log BCF: 
0.54 (eels, Ogata and Miyake, 1978) 
3.32 green alga, Selenastrum capricornutum (Casserly et al., 1983) 
1.10 (fathead minnow, Veith et al., 1980) 
0.63 (goldfish, Ogata et al., 1984) 
3.23 (activated sludge, Freitag et al., 1985) 
1.48 (algae, Geyer et al., 1984) 
2.35 (Daphnia pulex) (Trucco et al., 1983) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.69 (aquifer sands, Abdul et al., 1987) 
1.92 (Schwarzenbach and Westall, 1981) 
1.96, 2.00 (Overton silty clay loam, Rogers et al., 1980) 
1.58, 1.64, 1.73 (various Norwegian soils, Seip et al., 1986) 
1.50 (Woodburn silt loam, Chiou et al., 1983) 
2.16, 2.53, 2.73 (Cohansey sand), 2.09, 2.31, 3.01 (Potomac-Raritan-Magothy sandy loam) 

(Uchrin and Mangels, 1987) 
1.42 (estuarine sediment, Vowles and Mantoura, 1987) 
2.10, 2.40 (Allerod), 2.30 (Borris, Brande), 2.55 (Brande), 2.15 (Finderup), 2.65, 2.68 (Gun-

derup), 2.48 (Herborg), 2.92 (Rabis), 2.40, 2.50 (Tirstrup), 2.05 (Tylstrup), 2.70 (Vasby), 2.38, 
2.78 (Vejen), 2.85, 2.95, 2.28 (Vorbasse) (Larsen et al., 1992) 

1.74 (Captina silt loam), 1.81 (McLaurin sandy loam) (Walton et al., 1992) 
From crude oil: 0.68 (Grimsby silt loam), 1.00 (Vaudreil sandy loam), 1.54 (Wendover silty clay), 

0.53 (Rideau silty clay) (Nathwani and Phillips, 1977) 
1.73 (river sediment), 1.70 (coal wastewater sediment) (Kopinke et al., 1995) 
1.80 (Piwoni and Banerjee, 1989) 
1.82, 1.87 (RP-HPLC immobilized humic acids, Szabo et al., 1990) 
2.82 (glaciofluvial, sandy aquifer, Nielsen et al., 1996) 
1.48, 1.45, and 1.52 for Oakville sand (A horizon), Oakville sand (B horizon), and Pipestone sand, 

respectively (Maraqa et al., 1998) 
1.39 (Mt. Lemmon soil, Hu et al., 1995) 
1.84, 1.86, 1.87, 1.88, 1.90, 1.87, and 1.90 at 2.3, 3.8, 6.2, 8.0, 13.5, 18.6, and 25.0 °C, 

respectively, for a Leie River (Belgium) clay (Dewulf et al., 1999a) 
1.74 (muck), 1.31 (Eustis sand) (Brusseau et al., 1990) 
1.78 (Calvert silt loam, Xia and Ball, 1999) 
 
Octanol/water partition coefficient, log Kow: 
2.00 (average of three values, generator column-HPLC, Garst, 1984) 
2.13 (Hansch and Fujita, 1964; Fjita et al., 1964; estimated using HPLC, DeKock and Lord, 1987; 

generator column, Doucette and Andren, 1988) 
2.11 (Mackay, 1982) 
2.26 at 25 °C (modified shake-flask-UV spectrophotometry, Sanemasa et al., 1994) 
1.56 (Rogers and Cammarata, 1969) 
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2.15 (Campbell and Luthy, 1985; shake flask-GC, Jaynes and Vance, 1996) 
2.12 at 23 °C (shake flask-LSC, Banerjee et al., 1980; Veith et al., 1980) 
2.48 (estimated from HPLC capacity factors, Eadsforth, 1986) 
2.186 at 25 °C (shake flask-GLC, de Bruijn et al., 1989) 
2.20 (estimated from HPLC capacity factors, Hammers et al., 1982) 
2.08 (Maraqa et al., 1998) 
1.97, 1.96, 2.05, 2.01, 2.04, and 1.97 at 2.2, 6.0, 10.0, 14.1, 18.7, and 24.8 °C, respectively (shake 

flask-GC, Dewulf et al., 1999a) 
1.98 at 25.0 °C (generator column-RPLC, Schantz and Martire, 1987) 
 
Solubility in organics: 
Miscible with ethanol, ether, acetic acid, acetone, chloroform, carbon tetrachloride (U.S. EPA, 
1985), carbon difsulfide, oils (Windholz et al., 1983), hexane (Corby and Elworthy, 1971), and 
many other hydrocarbons. 
 
Solubility in water: 
0.181 wt % at 25 °C (shake flask-radiometry, Lo et al., 1986) 
1,530 mg/kg at 0 °C (freezing point determination, Hill, 1922) 
1,820 mg/L at 22 °C (Chiou et al., 1977) 
1,692 mg/L at 25.0 °C (shake flask-GC, Li et al., 1992) 
1,740 mg/L solution at 25 °C (shake flask-UV spectrophotometry, Andrews and Keefer, 1949) 
1,750 mg/L at 25 °C (shake flask-LSC, Banerjee et al., 1980) 
1,760 mg/L at 25 °C (Etzweiler et al., 1995) 
1,780 mg/L at 20 °C (shake flask-GLC, Maraqa et al., 1998) 
1,850 mg/kg at 30 °C (shake flask-interferometer, Gross and Saylor, 1931) 
1,755 mg/L at 20 °C (air stripping-GC, Vozňáková et al., 1978) 
1,755 mg/L at 25 °C (shake flask-UV spectrophotometry, McDevit and Long, 1952) 
1,780 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1963, 1966) 
1,790 mg/L at 25 °C (shake flask-UV spectrophotometry, Bohon and Claussen, 1951; generator 

column-HPLC, Wasik et al., 1983) 
1,791 mg/kg at 25 °C (generator column-HPLC/UV spectrophotometry, May et al., 1978a) 
1,800 mg/L at 25 °C (Howard and Durkin, 1974; shake flask-UV spectrophotometry, Klevens, 

1950) 
1,755 mg/kg at 25 °C (shake flask-GC, Polak and Lu, 1973) 
1,740 mg/kg at 25 °C, 1,391 mg/kg in artificial seawater (34.472 mg NaCl/kg) at 25 °C (shake 

flask-GLC, Price, 1976) 
1,710 mg/L at 20 °C (Freed et al., 1977) 
1,796 mg/L at 20 °C (Hayashi and Sasaki, 1956) 
21.7 mM at 25.00 °C (shake flask-GC, Keeley et al., 1988) 
1,860 mg/kg at 25 °C (shake flask-turbidimetric, Stearns et al., 1947) 
1,000 mg/L in fresh water at 25 °C, 1,030 mg/L in salt water at 25 °C (Krasnoshchekova and 

Gubergrits, 1975) 
0.18775 wt % at 23.5 °C (elution chromatography, Schwarz, 1980) 
23.3 mM at 25 °C (shake flask-UV spectrophotometry, Ben-Naim and Wilf, 1980) 
17.76 mM in 0.5 M NaCl at 25 °C (Wasik et al., 1984) 
24.2 mM at 35 °C (Hine et al., 1963) 
1.74 g/kg at 21 °C (shake flask-GC, Chey and Calder, 1972) 
20.7, 20.2, 20.7, 21.8, and 22.8 mM at 5, 15, 25, 35, and 45 °C, respectively (Sanemasa et al., 

1982) 
22 mM at 25 °C (Hogfeldt and Bolander, 1963; Taha et al., 1966) 
23.6 and 24.3 mmol/kg at 30 and 35 °C, respectively (Saylor et al., 1938) 
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1,510 mg/L at 25 °C (shake flask-gravimetric, McBain and Lissant, 1951) 
1,779.5 mg/L at 25 °C (Mackay and Shiu, 1973) 
1,800 and 2,200 mg/kg at 25 and 50 °C, respectively (Griswold et al., 1950) 
2,170 mg/L at 25 °C (Worley, 1967) 
1,650 mg/L (shake flask-GC, Coutant and Keigley, 1988) 
22.0 mmol/kg at 25 °C (shake flask-gravimetric, Morrison and Billett, 1952) 
1.84, 1.85, 1.81, 1.81, 1.77, 1.77, 1.79, 1.79, and 1.76 g/kg at 4.5, 6.3, 7.1, 9.0, 11.8, 12.1, 15.1, 

17.9, and 20.1 °C, respectively. In artificial seawater: 1.323, 1.376, 1.347, 1.318, and 1.296 g/kg 
0.19, 5.32, 10.05, 14.96, and 20.04 °C, respectively (shake flask-UV spectrophotometry, Brown 
and Wasik, 1974) 

1.76 g/L at 25 °C (extrapolated, Brady and Huff, 1958) 
In mg/kg: 1,822 at 10 °C, 1,800 at 20 °C, 1,872 at 30 °C (shake flask-UV spectrophotometry, 
Howe et al., 1987) 
In g/kg: 1.79, 1.77, 1.80, 1.83, 1.92, 2.03, 2.14, 2.34, and 2.57 at 9.4, 16.8, 24.0, 31.0, 38.0, 44.7, 

51.5, 58.8, and 65.4 °C, respectively (shake flask-UV spectrophotometry, Alexander, 1959) 
10-4 mole fraction (°C): 3.95 (17.0), 3.97 (22.0), 3.99 (26.0), 4.02 (29.0), 4.12 (32.0), 4.20 (35.0), 

4.39 (40.5), 4.40 (42.0), 4.45 (44.0), 4.57 (46.0), 4.78 (51.0), 5.03 (56.0), 5.31 (61.0), 5.42 
(63.0) (shake flask-UV spectrophotometry, Franks et al., 1963) 

21.8 mM at 20 °C (Corby and Elworthy, 1971) 
In wt % (°C): 1.283 (153), 1.913 (178), 2.902 (204), 3.790 (225), 4.471 (241), 5.073 (154) 

(Guseva and Parnov, 1963) 
1,765 mg/L at 25 °C (shake flask-GC, Leinonen and Mackay, 1973) 
2.0403 mL/L at 25 °C (Sada et al., 1975) 
24.4 mmol/kg at 25.0 °C (shake flask-UV spectrophotometry, Vesala, 1974) 
15.4 mM at 25.00 °C (Sanemasa et al., 1985) 
4.03 x 10-4 at 25 °C (mole fraction, inert gas stripping-GC, Li et al., 1993) 
4.0 x 10-4 at 25 °C and 750 mmHg (mole fraction, Miller and Hawthorne, 2000) 
1.1 and 1.9 mL/L at 25 and 60 °C, respectively (shake flask-volumetric, Booth and Everson, 1949) 
10-4 mole fraction (°C): 4.232 (0.20), 4.159 (6.20), 4.147 (11.20), 4.080 (14.20), 4.062 (16.90), 

4.073 (18.60), 4.129 (25.00), 4.193 (25.80) (generator column-HPLC, May et al., 1983) 
At 30 °C: 1,190.0, 983.5, 944.6, 645.0, and 502.4 mg/L at calcium chloride concentrations of 0.0, 

5.0, 10.0, 15.0, and 25.0 mass%, respectively (Boddu et al., 2001) 
 
Vapor density: 
3.19 g/L at 25 °C, 2.70 (air = 1) 
 
Vapor pressure (mmHg): 
60 at 15 °C, 76 at 20 °C, 118 at 30 °C (quoted, Verschueren, 1983) 
397 at 60.3 °C, 556 at 70.3 °C, 764 at 80.3 °C, 1,031 at 90.3 °C, 1,397 at 100.3 °C (Eon et al., 

1971) 
146.8 at 35 °C (Hine et al., 1963) 
93.56 at 25.00 °C (GC, Hussam and Carr, 1985) 
95 at 25 °C (Milligan, 1924) 
95.2 at 25 °C (Mackay and Leinonen, 1975) 
182.8 at 40.00 °C (static method, Asmanova and Goral, 1980) 
327.1 at 55.00 °C (Nagata and Tamura, 1996a) 
1,030 at 90.00 °C (Harris et al., 2003) 
 
Environmental fate: 
 Biological. A mutant of Pseudomonas putida dihydroxylyzed benzene into cis-benzene glycol, 
accompanied by partial dehydrogenation, yielding catechol (Dagley, 1972). Bacterial 
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dioxygenases can cleave catechol at the ortho and meta positions to yield cis,cis-muconic acid and 
α-hydroxymuconic semialdehyde, respectively (Chapman, 1972). Pure microbial cultures 
hydroxylated benzene to phenol and two unidentified phenols (Smith and Rosazza, 1974). 
Muconic acid was reported to be the biooxidation product of benzene by Nocardia corallina V-49 
using hexadecane as the substrate (Keck et al., 1989). 
 In activated sludge, 29.2% of the applied benzene mineralized to carbon dioxide after 5 d 
(Freitag et al., 1985). In anoxic groundwater near Bemidji, MI, benzene was anaerobically 
biodegraded to phenol (Cozzarelli et al., 1990). When benzene was statically incubated in the dark 
at 25 °C with yeast extract and settled domestic wastewater inoculum, significant biodegradation 
with rapid adaptation was observed. At concentrations of 5 and 10 mg/L, 49 and 37% 
biodegradation, respectively, were observed after 7 d. After 14 d of incubation, benzene 
demonstrated complete dissimilation (Tabak et al., 1981). Based on a first-order degradation rate 
constant of 0.2/yr, the half-life of benzene is 100 d (Zoeteman et al., 1981). 
 Estimated half-lives of benzene (1.4 µg/L) from an experimental marine mesocosm during the 
spring (8–16 °C), summer (20–22 °C), and winter (3–7 °C) were 23, 3.1, and 13 d, respectively 
(Wakeham et al., 1983). 
 Bridié et al. (1979) reported BOD and COD values of 2.18 and 2.15 g/g using filtered effluent 
from a biological sanitary waste treatment plant. These values were determined using a standard 
dilution method at 20 °C and stirred for a period of 5 d. The ThOD for benzene is 3.08 g/g. 
 Photolytic. A photooxidation rate constant of 6 x 10-11 cm3/molecule⋅sec at room temperature 
was reported for the vapor-phase reaction of benzene with OH radicals in air (Atkinson, 1985). 
The reported rate constant and half-life for the reaction of benzene and OH radicals in the 
atmosphere are 8.2 x 10-10 M/sec and 6.8 d, respectively (Mill, 1982). Major photooxidation 
products in air include nitrobenzene, nitrophenol, phenol, glyoxal, butanedial, formaldehyde, 
carbon dioxide, and carbon monoxide (Nojima et al., 1975; Finlayson-Pitts and Pitts, 1986). 
 Titanium dioxide suspended in an aqueous solution and irradiated with UV light (λ = 365 nm) 
converted benzene to carbon dioxide at a significant rate (Matthews, 1986). Irradiation of benzene 
in an aqueous solution yields mucondialdehyde. Photolysis of benzene vapor at 1849–2000 Å 
yields ethylene, hydrogen, methane, ethane, toluene, and a polymer resembling cuprene. Other 
photolysis products reported under different conditions include fulvene, acetylene, substituted 
trienes (Howard, 1990), phenol, 2-nitrophenol, 4-nitrophenol, 2,4-dinitrophenol, 2,6-dinitro-
phenol, nitrobenzene, formic acid, and peroxyacetyl nitrate (Calvert and Pitts, 1966). Under 
atmospheric conditions, the gas-phase reaction with OH radicals and nitrogen oxides resulted in 
the formation of phenol and nitrobenzene (Atkinson, 1990). Schwarz and Wasik (1976) reported a 
fluorescence quantum yield of 5.3 x 10-3 for benzene in water. 
 A carbon dioxide yield of 40.8% was achieved when benzene adsorbed on silica gel was 
irradiated with light (λ >290 nm) for 17 h. 
 Groundwater. Nielsen et al. (1996) studied the degradation of benzene in a shallow, glacio-
fluvial, unconfined sandy aquifer in Jutland, Denmark. As part of the in situ microcosm study, a 
cylinder that was open at the bottom and screened at the top was installed through a cased 
borehole approximately 5 m below grade. Five liters of water was aerated with atmospheric air to 
ensure aerobic conditions were maintained. Groundwater was analyzed weekly for approximately 
3 months to determine benzene concentrations with time. The experimentally determined first-
order biodegradation rate constant and corresponding half-life following a 6-d lag phase were 
0.5/d and 1.39 d, respectively. 
 Surface Water. Mackay and Wolkoff (1973) estimated an evaporation half-life of 37.3 min from 
a surface water body that is 25 °C and 1 m deep. 
 Chemical/Physical. Kanno et al. (1982) studied the aqueous reaction of benzene and other 
aromatic hydrocarbons (toluene, xylene, and naphthalene) with hypochlorous acid in the presence 
of ammonium ion. They reported that the aromatic ring was not chlorinated as expected (forming 
chlorobenzene) but was cleaved by chloramine forming cyanogen chloride (Kanno et al., 1982). 
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The amount of cyanogen chloride formed was inversely proportional to the pH of the solution. At 
pH 6, the greatest amount of cyanogen chloride was formed when the reaction mixture contained 
ammonium ion and hypochlorous acid at a ratio of 2:3 (Kanno et al., 1982). Benzene vapor 
reacted with nitrate radicals in purified air forming nitrobenzene (Chiodini et al., 1993). 
 De Visscher et al. (1996) investigated the sonolysis of benzene and other monocyclic aromatic 
compounds in aqueous solution by 520 kHz ultrasonic waves. The experiments were performed in 
a 200-mL glass reactor equipped with a cooling jacket maintained at 25 °C. At initial benzene 
concentrations of 3.38 and 0.45 mM, the first-order reaction rates were 0.00171 and 0.02308/min, 
respectively. 
 Augusti et al. (1998) conducted kinetic studies for the reaction of benzene (0.2 mM) and other 
monocyclic aromatics with Fenton’s reagent (8 mM hydrogen peroxide; [Fe+2] = 0.1 mM) at 25 
°C. They reported a reaction rate constant of 0.0530/min. 
 At an influent concentration of 416 mg/L, treatment with GAC resulted in an effluent 
concentration of 21 mg/L. The adsorbability of the GAC used was 80 mg/g carbon (Guisti et al., 
1974). Similarly, at influent concentrations of 10.0, 1.0, 0.1, and 0.01 mg/L, the adsorption 
capacities of the GAC were 40, 1.0, 0.03, and 0.0007 mg/g, respectively (Dobbs and Cohen, 
1980). 
 
Exposure limits (ppm): Known human carcinogen. NIOSH REL: TWA 0.1, STEL 1, IDLH 500; 
OSHA PEL: TWA 1, STEL 5; ACGIH TLV: TWA 0.5, STEL 2.5 (adopted). 
 
Symptoms of exposure: Hallucination, distorted perception, euphoria, somnolence, nausea, 
vomiting, and headache. Narcotic at air concentrations of 200 ppm. At higher concentrations, 
convulsions may occur. Eye, nose, and respiratory irritant (Patnaik, 1992). An irritation 
concentration of 9,000.00 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 EC50 (72-h) for Selenastrum capricornutum 29 mg/L (Galassi et al., 1988). 
 EC50 (48-h) for Pseudokirchneriella subcapitata 20.86 mg/L (Hsieh et al., 2006). 
 EC10 and EC50 concentrations inhibiting the growth of alga Scenedesmus subspicatus in 96 h 
were both >1,360 mg/L (Geyer et al., 1985). 
 LC50 (contact) for earthworm (Eisenia fetida) 98 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (14-d) for Poecilia reticulata 63.5 mg/L (Könemann, 1981). 
 LC50 (96-h) for bass (Marone saxatilis) 5.8–10.9 mg/L (quoted, Verschueren, 1983), coho 
salmon 9 mg/L (Moles et al., 1979), juvenile rainbow trout 5.3 mg/L (deGraeve et l., 982), Salmo 
gairdneri 5.9 mg/L, Poecilia reticulata 28.6 mg/L (Galassi et al., 1988). 
 LC50 (48-h) for Mexican axolotl 370 mg/L, clawed toad 190 mg/L (Sloof et al., 1983), Ischnura 
elegans nymphs 10 mg/L (Sloof, 1983a), Daphnia magna 31.2 mg/L (Bobra et al., 1983), and 200 
mg/L (LeBlanc, 1980). 
 LC50 (24-h) for Daphnia magna 250 mg/L (LeBlanc, 1980), rainbow trout 9.2 µg/L, channel 
catfish 425 µg/L, bluegill sunfish 102 (pH 8) to 740 (pH 7.4) (Mayer and Ellersieck, 1986). 
 LC50 (3-h) for Chlorella vulgaris 312 mg/L (Hutchinson et al., 1980). 
 LC50 (60-min static bioassay) for brown trout yearlings 12 mg/L (Woodiwiss and Fretwell, 
1974). 
 LC50 (inhalation) for mice 9,980 ppm, rats 3,306 ppm/7-h (quoted, RTECS, 1985). 
 LC50 (4-h inhalation) for rats 44,500 mg/m3 (Drew and Fouts, 1974). 
 Acute oral LD50 for mice 4,700 ppm, rats 3,306 mg/kg (quoted, RTECS, 1985). 
 TLm values for bluegill sunfish after 24 and 48 h of exposure were 66 and 21 mg/L, respectively 
(Price et al., 1974). 
 
Drinking water standard (final): MCLG: zero; MCL: 5 µg/L (U.S. EPA, 2000). 
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Source: Detected in distilled water-soluble fractions of 87 octane gasoline (24.0 mg/L), 94 octane 
gasoline (80.7 mg/L), Gasohol (32.3 mg/L), No. 2 fuel oil (0.50 mg/L), jet fuel A (0.23 mg/L), 
diesel fuel (0.28 mg/L), military jet fuel JP-4 (17.6 mg/L) (Potter, 1996), new motor oil (0.37–0.40 
µg/L), and used motor oil (195–198 µg/L) (Chen et al., 1994). Diesel fuel obtained from a service 
station in Schlieren, Switzerland contained benzene at a concentration of 76 mg/L (Schluep et al., 
2001). The average volume percent and estimated mole fraction in American Petroleum Institute 
PS-6 gasoline were 2.082 and 0.2969, respectively (Poulsen et al., 1992). Schauer et al. (1999) 
reported benzene in a diesel-powered medium-duty truck exhaust at an emission rate of 2,740 
µg/km. 
 California Phase II reformulated gasoline contained benzene at a concentration of 7.5 g/kg. Gas-
phase tailpipe emission rates from gasoline-powered automobiles with and without catalytic 
converters were 11.9 and 473 mg/km, respectively (Schauer et al., 2002). Kaplan et al. (1996) 
determined benzene concentrations in four different grades of gasolines. Average benzene 
concentrations were 9.2 g/L in regular unleaded gasoline, 10.2 g/L in leaded gasoline, 11.9 g/L in 
unleaded plus gasoline, and 11.5 g/L in super unleaded gasoline. 
 Thomas and Delfino (1991) equilibrated contaminant-free groundwater collected from 
Gainesville, FL with individual fractions of three individual petroleum products at 24–25 °C for 
24 h. The aqueous phase was analyzed for organic compounds via U.S. EPA approved test method 
602. Average benzene concentrations reported in water-soluble fractions of unleaded gasoline, 
kerosene, and diesel fuel were 8.652, 0.349, and 0.200 mg/L, respectively. When the authors 
analyzed the aqueous-phase via U.S. EPA approved test method 610, average benzene 
concentrations in water-soluble fractions of unleaded gasoline, kerosene, and diesel fuel were 
lower, i.e., 1.107, 0.073, and 0.066 mg/L, respectively. 
 Benzene is produced from petroleum refining, coal tar distillation, coal processing, and coal 
coking (quoted, Verschueren, 1983). A high-temperature coal tar contained benzene at an average 
concentration of 0.12 wt % (McNeil, 1983). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of benzene was 383 mg/kg of pine burned. Emission rates of benzene were not measured 
during the combustion of oak and eucalyptus. 
 
Uses: Manufacture of ethylbenzene (preparation of styrene monomer), dodecylbenzene (for 
detergents), cyclohexane (for nylon), nitrobenzene, aniline, maleic anhydride, biphenyl, benzene 
hexachloride, benzene sulfonic acid, phenol, dichlorobenzenes, insecticides, pesticides, fumigants, 
explosives, aviation fuel, flavors, perfume, medicine, dyes, and many other organic chemicals; 
paints, coatings, plastics and resins; food processing; photographic chemicals; nylon 
intermediates; paint removers; rubber cement; antiknock gasoline; solvent for fats, waxes, resins, 
inks, oils, paints, plastics, and rubber. 
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BENZIDINE 
 
Synonyms: AI3-00140; Azoic diazo component 112; Benzidine base; p-Benzidine; Benzioine; 
4,4′-Bianiline; p,p′-Bianiline; (1,1′-Biphenyl)-4,4′-diamine; 4,4′-Biphenyldiamine; p,p′-Biphenyl-
diamine; 4,4′-Biphenylenediamine; p,p′-Biphenylenediamine; BRN 0742770; CCRIS 71; C.I. 
37225; C.I. azoic diazo component 112; 4-Diaminodiphenyl; p-Diaminodiphenyl; 4,4′-Diamino-
biphenyl; p,p′-Diaminobiphenyl; 4,4′-Diamino-1,1′-biphenyl; 4,4′-Diaminodiphenyl; p,p′-Di-
aminodiphenyl; 4,4′-Dianiline; p,p′-Dianiline; 4,4′-Diphenylenediamine; p,p′-Diphenylenedi-
amine; EINECS 202-199-1; Fast corinth base B; NCI-C03361; NSC 146476; RCRA waste 
number U021; UN 1885. 
 

H2N NH2

 
 
CASRN: 92-87-5; DOT: 1885; DOT label: Poison; molecular formula: C12H12N2; FW: 184.24; 
RTECS: DC9625000; Merck Index: 12, 1106 
 
Physical state, color, and odor: 
Grayish-yellow to pale reddish powder or crystals. Darkens on exposure to air or light. Odorless. 
 
Melting point (°C): 
127 (Rai and George, 1992) 
 
Boiling point (°C): 
400 (quoted, Shriner et al., 1978) 
 
Density (g/cm3): 
1.250 at 20 °C (Shriner et al., 1978) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.57 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant: 
At 25 °C: pK1 = 4.70, pK2 = 3.63 (Dean, 1973) 
 
Flash point (°C): 
Combustible solid, but difficult to burn (NIOSH, 1997). 
 
Entropy of fusion (cal/mol⋅K): 
14.36 (Rai and George, 1992) 
 
Heat of fusion (kcal/mol): 
5.73 (Rai and George, 1992) 
 
Henry’s law constant (x 10-11 atm⋅m3/mol): 
3.88 at 25 °C (estimated, Howard, 1989) 
 
Ionization potential (eV): 
6.88 (Mallard and Linstrom, 1998) 
 
Bioconcentration factor, log BCF: 
1.74 (mosquito fish), 2.66 (mosquito), 2.81 (snail), 3.42 (algae) (Lu et al., 1977) 
1.90 (golden ide), 2.93 (algae), 3.08 (activated sludge) (Freitag et al., 1985) 
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Soil organic carbon/water partition coefficient, log Koc: 
5.72 (average using 4 soils, Graveel et al., 1986) 
2.50 (silty clay: pH 6.3, CEC 47.9 cmolc/kg); 2.35 (silty clay: pH 6.8, CEC 39.4 cmolc/kg); 2.40 

(sand: pH 6.8, CEC 23.1 cmolc/kg); 1.59 (sand pH: 7.2, CEC 8.1 cmolc/kg); 1.95 (sand: pH 7.2, 
CEC 10.1 cmolc/kg) (Nyman et al., 1997) 

 
Octanol/water partition coefficient, log Kow: 
1.34 (Mabey et al., 1982; Hansch and Leo, 1985) 
1.63 (Hassett et al., 1980) 
 
Solubility in organics: 
Soluble in ethanol (U.S. EPA, 1985) and ether (1 g/50 mL) (Windholz et al., 1983) 
 
Solubility in water (mg/L): 
400 at 12 °C, 9,400 at 100 °C (quoted, Verschueren, 1983) 
500 at 25 °C (Bowman et al., 1976) 
360 at 24 °C (Hassett et al., 1980) 
520 at 25 °C (Shriner et al., 1978) 
 
Vapor density: 
7.50 g/L presumably at 20 °C (Sims et al., 1988) 
 
Vapor pressure (mmHg): 
Based on the specific vapor density value of 6.36 (Sims et al., 1988), the vapor pressure was 
calculated to be 0.83 at 20 °C. 
 
Environmental fate: 
 Biological. In activated sludge, <0.1% mineralized to carbon dioxide after 5 d (Freitag et al., 
1985). Kincannon and Lin (1985) reported a half-life of 76 d when benzidine in sludge was 
applied to a sandy loam soil. 
 Soil. Benzidine was added to different soils and incubated in the dark at 23 °C under a carbon 
dioxide-free atmosphere. After 1 yr, 8.3 to 11.6% of the added benzidine degraded to carbon 
dioxide primarily by microbial metabolism and partially by hydrolysis (Graveel et al., 1986). 
Tentatively identified biooxidation compounds using GC/MS include hydroxybenzidine, 3-
hydroxybenzidine, 4-amino-4′-nitrobiphenyl, N,N′-dihydroxybenzidine, 3,3′-dihydroxybenzidine 
and 4,4′-dinitrobiphenyl (Baird et al., 1977). Under aerobic conditions, the half-life was estimated 
to be 2 to 8 d (Lu et al., 1977). 
 In the presence of hydrogen peroxide and acetylcholine at pH 11 and 20 °C, benzidine oxidized 
to 4-amino-4′-nitrobiphenyl (Aksnes and Sandberg, 1957). 
 Photolytic. A carbon dioxide yield of 40.8% was achieved when benzidine adsorbed on silica 
gel was irradiated with light (λ >290 nm) for 17 h (Freitag et al., 1985). 
 Chemical/Physical. Benzidine is not subject to hydrolysis (Kollig, 1993). Reacts with HCl 
forming a salt (C12H12N2⋅2HCl) that is very soluble in water (61.7 mg/L at 25 °C) (Bowman et al., 
1976). 
 
Exposure limits: Known human carcinogen. Given that no standards have been established, 
NIOSH (1997) recommends the most reliable and protective respirators be used, i.e., a self-
contained breathing apparatus that has a full facepiece and is operated under positive-pressure or a 
supplied-air respirator that has a full facepiece and is operated under pressure-demand or under 
positive-pressure in combination with a self-contained breathing apparatus operated under 
pressure-demand or positive-pressure. 
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 OSHA recommends that worker exposure to this chemical is to be controlled by use of 
engineering control, proper work practices, and proper selection of personal protective equipment. 
Specific details of these requirements can be found in CFR 1910.1003–1910.1016. 
 
Toxicity: 
 LC50 (48-h) for red killifish 57.5 mg/L (Yoshioka et al., 1986). 
 Acute oral LD50 for mice 214 mg/kg, rats 309 mg/kg (quoted, RTECS, 1985). 
 
Source: Benzidine can enter the environment by transport, use, and disposal, or by dyes and 
pigments containing the compound. A photodegradation product of 3,3′-dichlorobenzidine. 
 Based on laboratory analysis of 7 coal tar samples, benzidine was ND (EPRI, 1990). 
 
Uses: Organic synthesis; manufacture of azo dyes, especially Congo Red; detection of blood 
stains; stain in microscopy; laboratory reagent in determining cyanide, sulfate, nicotine, and some 
sugars; stiffening agent in rubber compounding. 
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BENZO[a]ANTHRACENE 
 
Synonyms: AI3-50599; BA; B(a)A; Benzanthracene; Benz[a]anthracene; 1,2-Benzanthracene; 
1,2-Benz[a]anthracene; 2,3-Benzanthracene; Benzanthrene; 1,2-Benzanthrene; Benzoanthracene; 
1,2-Benzoanthracene; Benzo[a]phenanthrene; Benzo[b]phenanthrene; 2,3-Benzophenanthrene; 
CCRIS 69; EINECS 200-280-6; Naphthanthracene; NSC 30970; RCRA waste number U018; 
Tetraphene; UN 2811. 
 

 
 
CASRN: 56-55-3; DOT: 2811; molecular formula: C18H12; FW: 228.30; RTECS: CV9275000; 
Merck Index: 12, 1089 
 
Physical state and color: 
Colorless leaflets or plates with a greenish-yellow fluorescence 
 
Melting point (°C): 
161.1 (Casellato et al., 1973) 
156.9 (Murray et al., 1974) 
 
Boiling point (°C): 
437.6 (Acros Organics, 2002) 
400 (Sims et al., 1988) 
 
Density (g/cm3 at 20 °C): 
1.274 (HSDB, 1989) 
1.2544 (Mailhot and Peters, 1988) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.198 at 4 °C, 0.335 at 25 °C, 0.619 at 40 °C (open tube elution method, Gustafson and Dickhut, 
1994) 
 
Dissociation constant, pKa: 
>15 (Christensen et al., 1975) 
 
Heat of fusion (kcal/mol): 
5.33 (DSC, Haines and Sandler, 1995) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
8.0 (batch stripping, Southworth, 1979) 
1.48, 3.06, 6.22, 12.0, and 20.8 at 4.1, 11.0, 18.0, 25.0, and 31.0 °C, respectively (Bamford et al., 

1998) 
 
Ionization potential (eV): 
8.01 (Franklin et al., 1969) 
7.54 (Cavalieri and Rogan, 1985) 
 
Bioconcentration factor, log BCF: 
4.00 (Daphnia pulex, Southworth et al., 1978) 
4.00 (fathead minnow, Veith et al., 1979) 
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4.01 (Daphnia magna, Newsted and Giesy, 1987) 
4.39 (activated sludge), 3.50 (algae), 2.54 (golden ide) (Freitag et al., 1985) 
Apparent values of 4.1 (wet wt) and 5.9 (lipid wt) for freshwater isopods including Asellus 

aquaticus (L.) (van Hattum et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
5.81 (average coarse silt fraction from Doe Run and Hickory Hill sediments, Karickhoff et al., 

1979) 
5.30 (humic acid, Landrum et al., 1984) 
6.30 (average, Kayal and Connell, 1990) 
7.2 (average value using 8 river bed sediments from the Netherlands, van Hattum et al., 1998) 
5.1 (HPLC-humic acid column, Jonassen et al., 2003) 
5.08–8.16 based on 87 sediment determinations; average value = 6.55 (Hawthorne et al., 2006) 
 
Octanol/water partition coefficient, log Kow: 
5.61 (Radding et al., 1976) 
5.91 at 25 °C (shake flask-HPLC, de Maagd et al., 1998) 
4.98 (HPLC, Lei et al., 2000) 
 
Solubility in organics: 
Soluble in ethanol, ether, acetone, benzene (U.S. EPA, 1985), toluene, xylenes, and other 
monoaromatic hydrocarbons. 
 
Solubility in water: 
10 µg/L at 25 °C (shake flask-UV spectrophotometry, Klevens, 1950) 
14 µg/L at 25 °C (shake flask-fluorescence, Mackay and Shiu, 1977) 
9.4 and 12.2 µg/kg at 25 and 29 °C, respectively. In seawater (salinity = 35.0 g/kg): 5.6 µg/kg at 

25 °C (generator column-HPLC/UV spectrophotometry, May et al., 1978a) 
11 µg/L at 27 °C (Davis et al., 1942) 
44 µg/L at 24 °C (practical grade, shake flask-nephelometry, Hollifield, 1979) 
5.7 µg/L at 20 °C (Smith et al., 1978) 
14.6 µg/L at 25 °C (stir flask-HPLC, Haines and Sandler, 1995) 
16.8 µg/L at 25 °C (HPLC-fluorescence, Walters and Luthy, 1984) 
13.0 µg/L at 25 °C (de Maagd et al., 1998) 
94.4 µg/L at 25 °C (Billington et al., 1988) 
21.3, 18.9, 18.8, 20.6, 27.6, and 37.4 nmol/L at 3.7, 8.0, 12.4, 16.7, 20.9, and 25.0 °C, 

respectively. In seawater (salinity = 32.1 g/kg): 118, 65.4, 57.2, 38.5, 36.7, and 40.9 nmol/L at 
3.7, 8.0, 12.4, 16.7, 20.9, and 25.0 °C, respectively (Whitehouse, 1984). 

In mole fraction (x 10-9): 2.359 at 6.90 °C, 2.983 at 10.70 °C, 2.849 at 11.10 °C, 3.780 at 14.30 °C, 
4.403 at 18.10 °C, 4.995 at 19.30 °C, 6.313 at 23.10 °C, 6.605 at 23.60 °C, 6.794 at 25.00 °C, 
9.785 at 29.50 °C, 10.02 at 29.70 °C (generator column-HPLC, May et al., 1983). 

 
Vapor pressure (x 10-9 mmHg at 25 ˚C): 
113 (Knudsen cell-internal balance, Pupp et al., 1974) 
210 (gas saturation-HPLC/UV spectrophotometry, Sonnefeld et al., 1983) 
110.3 (Murray et al., 1974) 
54.8 (de Kruif, 1980) 
 
Environmental fate: 
 Biological. In an enclosed marine ecosystem containing planktonic primary production and 
heterotrophic benthos, the major metabolites were water soluble and could not be extracted with 
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organic solvents. The only degradation product identified was benzo[a]anthracene-7,12-dione 
(Hinga and Pilson, 1987). Under aerobic conditions, Cunninghanella elegans degraded 
benzo[a]anthracene to 3,4-, 8,9-, and 10,11-dihydrols (Kobayashi and Rittman, 1982; Riser-
Roberts, 1992). 
 A strain of Beijerinckia oxidized benzo[a]anthracene producing 1-hydroxy-2-anthranoic acid as 
the major product. Three other metabolites identified were 2-hydroxy-3-phenanthroic acid, 3-
hydroxy-2-phenanthroic acid, and cis-1,1-dihydroxy-1,2-dihydrobenzo[a]anthracene (Gibson et 
al., 1975; Mahaffey et al., 1988). 
 In a marine microcosm containing Narragansett Bay sediments, the polychaete Mediomastis 
ambesita and the bivalve Nucula anulata, benzo[a]anthracene degraded to carbon dioxide, 
phenols, and quinones (Hinga et al., 1980). 
 In activated sludge, <0.1% mineralized to carbon dioxide after 5 d (Freitag et al., 1985). When 
benzo[a]anthracene (5 and 10 mg/L) was statically incubated in the dark at 25 °C with yeast 
extract and settled domestic wastewater inoculum, no significant biodegradation was observed 
(Tabak et al., 1981). 
 Ye et al. (1996) investigated the ability of Sphingomonas paucimobilis strain U.S. EPA 505 (a 
soil bacterium capable of using fluoranthene as a sole source of carbon and energy) to degrade 4, 
5, and 6-ringed aromatic hydrocarbons (10 ppm). After 16 h of incubation using a resting cell 
suspension, 72.9% of benzo[a]anthracene had degraded via ring cleavage. 
 Soil. The half-lives for benzo[a]anthracene in a Kidman sandy loam and McLaurin sandy loam 
were 261 and 162 d, respectively (Park et al., 1990). 
 Surface Water. In a 5-m deep surface water body, the calculated half-lives for direct photo-
chemical transformation at 40 °N latitude, in the midsummer during midday were 4.8 and 22.8 h 
with and without sediment-water partitioning, respectively (Zepp and Schlotzhauer, 1979). 
 Photolytic. Benzo[a]anthracene-7,12-dione formed from the photolysis of benzo[a]an-thracene 
(λ = 366 nm) in an air-saturated, acetonitrile-water solvent (Smith et al., 1978). 
 A carbon dioxide yield of 25.3% was achieved when benzo[a]anthracene adsorbed on silica gel 
was irradiated with light (λ >290 nm) for 17 h (Freitag et al., 1985). Behymer and Hites (1985) 
determined the effect of different substrates on the rate of photooxidation of benzo[a]anthracene 
using a rotary photoreactor. The photolytic half-lives of benzo[a]anthracene using silica gel, 
alumina, and fly ash were 4.0, 2.0, and 38 h, respectively. 
 Benzo[a]anthracene (12.5 mg/L) in a methanol-water solution (2:3 v/v) was subjected to a high 
pressure mercury lamp or sunlight. Based on a rate constant of 2.51 x 10-2/min, the corresponding 
half-life is 0.46 h (Wang et al., 1991). 
 Jang and McDow (1997) studied the photodegradation of benzo[a]anthracene in the presence of 
three common constituents of atmospheric aerosols reported to accelerate benzo[a]anthracene, 
namely 9,10-anthroquinone, 9-xanthone, and vanillin. The photo-degradation experiments were 
conducted using a photochemical reactor equipped with a 450-W medium pressure mercury arc 
lamp and a water bath to maintain the solution temperature at 16 °C. The concentration of 
benzo[a]anthracene and co-solutes was 10-3 M. Irradiation experiments were conducted in toluene, 
benzene, and benzene-d6. Products identified by GC/MS, FTIR, and NMR included benzo[a]an-
thracene-7,12-dione, phthalic acid, phthalic anhydride, 1,2-benzenedicarboxaldehyde, naphtha-
lene-2,3-dicarboxylic acid/anhydride, 7,12-dihydrobenzo[a]anthracene, 10-benzyl-10-hydroan-
thracen-9-one, benzyl alcohol, and 1,2-diphenylethanol. 
 Chemical/Physical. Benzo[a]anthracene-7,12-dione and a monochlorinated product were 
formed during the chlorination of benzo[a]anthracene. At pH 4, the reported half-lives at chlorine 
concentrations of 0.6 and 10 mg/L were 2.3 and <0.2 h, respectively (Mori et al., 1991). When an 
aqueous solution containing benzo[a]anthracene (16.11 µg/L) was chlorinated for 6 h using 
chlorine (6 mg/L), the concentration was reduced 53% (Sforzolini et al., 1970). 
 
Exposure limits: Potential occupational carcinogen. No individual standards have been set; 
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however, as a constituent in coal tar pitch volatiles, the following exposure limits have been 
established (mg/m3): NIOSH REL: TWA 0.1 (cyclohexane-extractable fraction), IDLH 80; OSHA 
PEL: TWA 0.2 (benzene-soluble fraction); ACGIH TLV: TWA 0.2 (benzene solubles). 
 
Toxicity: 
 EC10 (21-d) for Folsomia fimetaria >980 mg/kg (Sverdrup et al., 2002). 
 LC50 (21-d) for Folsomia fimetaria >980 mg/kg (Sverdrup et al., 2002). 
 LD50 for mice by intravenous injection 10 mg/kg (Patnaik, 1992). 
 
Drinking water standard: No MCLGs, MCLs, or DWELs have been proposed (U.S. EPA, 
2000). 
 
Source: Concentrations in 8 diesel fuels ranged from 0.018 to 5.9 mg/L with a mean value of 0.93 
mg/L (Westerholm and Li, 1994). Identified in Kuwait and South Louisiana crude oils at 
concentrations of 2.3 and 1.7 ppm, respectively (Pancirov and Brown, 1975). 
 The concentration of benzo[a]anthracene in coal tar and the maximum concentration reported in 
groundwater at a mid-Atlantic coal tar site were 3,900 and 0.0079 mg/L, respectively (Mackay and 
Gschwend, 2001). Based on laboratory analysis of 7 coal tar samples, benzo[a]anthracene 
concentrations ranged from 600 to 5,100 ppm (EPRI, 1990). Detected in 1-yr aged coal tar film 
and bulk coal tar at concentrations of <1,500 and 850 mg/kg, respectively (Nelson et al., 1996). 
Lehmann et al. (1984) reported benzo[a]anthracene concentrations of 7.3 mg/g in a commercial 
anthracene oil and 8,400 to 13,100 mg/kg in three road tars. Also identified in high-temperature 
coal tar pitches used in roofing operations at concentrations ranging from 169,000 to 324,000 
mg/kg (Malaiyandi et al., 1982). Detected in asphalt fumes at an average concentration of 53.49 
ng/m3 (Wang et al., 2001). 
 Nine commercially available creosote samples contained benzo[a]anthracene at concentrations 
ranging from 39 to 950 mg/kg (Kohler et al., 2000). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The particle-phase 
emission rates of benzo[a]anthracene were 1.22 mg/kg of pine burned, 0.630 mg/kg of oak burned, 
and 0.533 mg/kg of eucalyptus burned. The gas-phase emission rate was 0.032 mg/kg of 
eucalyptus burned. 
 Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 0.181 and 4.80 µg/km, respectively (Schauer et al., 2002). 
 Under atmospheric conditions, a low rank coal (0.5–1 mm particle size) from Spain was burned 
in a fluidized bed reactor at seven different temperatures (50 °C increments) beginning at 650 °C. 
The combustion experiment was also conducted at different amounts of excess oxygen (5 to 40%) 
and different flow rates (700 to 1,100 L/h). At 20% excess oxygen and a flow rate of 860 L/h, the 
amount of benzo[a]anthracene emitted ranged from 91.2 ng/kg at 650 °C to 461.3 ng/kg at 750 °C. 
The greatest amount of PAHs emitted were observed at 750 °C (Mastral et al., 1999). 
 
Uses: Organic synthesis. Not manufactured commercially but is derived from industrial and 
experimental coal gasification operations where the maximum concentrations detected in gas, 
liquid, and coal tar streams were 28, 4.1, and 18 mg/m3, respectively (Cleland, 1981). 
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BENZO[b]FLUORANTHENE 
 
Synonyms: Benz[e]acephenanthrylene; 3,4-Benz[e]acephenanthrylene; 2,3-Benzfluoranthene; 
3,4-Benzfluoranthene; Benzo[e]fluoranthene; 2,3-Benzofluoranthene; 3,4-Benzofluoranthene; 3,4-
Benzo[b]fluoranthene; B(b)F; BRN 1872553; CCRIS 72; NSC 89365. 
 

 
 
CASRN: 205-99-2; molecular formula: C20H12; FW: 252.32; RTECS: CU1400000 
 
Physical state and color: 
Colorless to pale yellow to yellow-orange needles or crystals from benzene, toluene, ethylbenzene 
or acetic acid. 
 
Melting point (°C): 
163–165 (Aldrich, 1990) 
161.6 (Casellato et al., 1973) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.49 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>15 (Christensen et al., 1975) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
5.03 at 25 °C (gas purging-HPLC, de Maagd et al., 1998) 
2.47, 5.03, 11.74, 14.90, 20.53, and 36.52 at 10.0, 20.0, 35.0, 40.1, 45.0, and 55.0 °C, respectively 

(wetted-wall column, ten Hulscher et al., 1992) 
 
Bioconcentration factor, log BCF: 
4.00 (Daphnia magna, Newsted and Giesy, 1987) 
0.96 (Polychaete sp.), 0.23 (Capitella capitata) (Bayona et al., 1991) 
Apparent values of 4.3 (wet wt) and 6.0 (lipid wt) for freshwater isopods including Asellus 

aquaticus (L.) (van Hattum et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
6.26, 6.70, 6.82 (San Francisco, CA mudflat sediments, Maruya et al., 1996) 
7.3 (average value using 8 river bed sediments from the Netherlands, van Hattum et al., 1998) 
 
Octanol/water partition coefficient, log Kow: 
5.78 (HPLC retention time correlation, Wang et al., 1986) 
6.06 (Mabey et al., 1982) 
6.40 (Bayona et al., 1991) 
 
Solubility in organics: 
Soluble in most solvents (U.S. EPA, 1985) 
 
Solubility in water: 
1.2 µg/L at 25 °C (U.S. EPA, 1980a) 
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Vapor pressure (mmHg): 
5 x 10-7 at 20 °C (U.S. EPA, 1982) 
 
Environmental fate: 
 Biological. Ye et al. (1996) investigated the ability of Sphingomonas paucimobilis strain U.S. 
EPA 505 (a soil bacterium capable of using fluoranthene as a sole source of carbon and energy) to 
degrade 4, 5, and 6-ringed aromatic hydrocarbons (10 ppm). After 16 h of incubation using a 
resting cell suspension, only 12.5% of benzo[b]fluoranthene had degraded. It was suggested that 
degradation occurred via ring cleavage resulting in the formation of polar metabolites and carbon 
dioxide. 
 Soil. The reported half-lives for benzo[b]fluoranthene in a Kidman sandy loam and McLaurin 
sandy loam are 294 and 211 d, respectively (Park et al., 1990). 
 Photolytic. The atmospheric half-life was estimated to range from 1.43 to 14.3 h (Atkinson, 
1987). 
 Chemical/Physical. Benzo[b]fluoranthene will not hydrolyze because it has no hydrolyzable 
functional group (Kollig, 1993). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 57, 24, 10, and 4.3 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits: Potential occupational carcinogen. No individual standards have been set; 
however, as a constituent in coal tar pitch volatiles, the following exposure limits have been 
established (mg/m3): NIOSH REL: TWA 0.1 (cyclohexane-extractable fraction), IDLH 80; OSHA 
PEL: TWA 0.2 (benzene-soluble fraction); ACGIH TLV: TWA 0.2 (benzene solubles). 
 
Toxicity: 
 EC10 (21-d) for Folsomia fimetaria >360 mg/kg (Sverdrup et al., 2002). 
 LC50 (21-d) for Folsomia fimetaria >3,600 mg/kg (Sverdrup et al., 2002). 
 
Drinking water standard: No MCLGs or MCLs have been proposed (U.S. EPA, 2000). 
 
Source: Benzo[b]fluoranthene and benzo[k]fluoranthene were detected in 8 diesel fuels at 
concentrations ranging from 0.0027 to 3.1 mg/L with a mean value of 0.266 mg/L (Westerholm 
and Li, 1994). Also present in low octane gasoline (0.16–0.49 mg/kg), high octane gasoline (0.26–
1.34 mg/kg), used motor oil (2.8–141.0 mg/kg), and bitumen (40 to 1,600 ppb), cigarette smoke (3 
g/1,000 cigarettes), and gasoline exhaust (19 to 48 g/L) (quoted, Verschueren, 1983). Also 
detected in asphalt fumes at an average concentration of 22.04 ng/m3 (Wang et al., 2001). 
 Nine commercially available creosote samples contained benzo[b]fluoranthene at concentrations 
ranging from 2 to 96 mg/kg (Kohler et al., 2000). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The particle-phase 
emission rates of benzo[b]fluoranthene were 0.790 mg/kg of pine burned, 0.400 mg/kg of oak 
burned, and 0.327 mg/kg of eucalyptus burned. 
 Particle-phase tailpipe emission rate from a noncatalyst-equipped gasoline-powered automobile 
was 37.3 µg/km (Schauer et al., 2002). 
 
Use: Produced primarily for research purposes. Derived from industrial and experimental coal 
gasification operations where the maximum concentrations detected in gas, liquid, and coal tar 
streams were 0.38, 0.033, and 3.2 mg/m3, respectively (Cleland, 1981). 
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BENZO[k]FLUORANTHENE 
 
Synonyms: 8,9-Benzfluoranthene; 8,9-Benzofluoranthene; 11,12-Benzofluoranthene; 11,12-
Benzo[k]fluoranthene; B(k)F; 2,3,1′,8′-Binaphthylene; BRN 1873745; Dibenzo[b,jk]fluorene. 
 

 
 
CASRN: 207-08-9; molecular formula: C20H12; FW: 252.32; RTECS: DF6350000 
 
Physical state and color: 
Pale yellow needles 
 
Melting point (°C): 
198–217 (Murray et al., 1974) 
217.4 (Diogo and Minas da Piedade, 2002) 
 
Boiling point (°C): 
481 (Bjørseth, 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.49 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>15 (Christensen et al., 1975) 
 
Entropy of fusion (cal/mol⋅K): 
13.4 (Diogo and Minas da Piedade, 2002) 
 
Heat of fusion (kcal/mol): 
6.57 (Diogo and Minas da Piedade, 2002) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
4.24 at 25 °C (gas purging-HPLC, de Maagd et al., 1998) 
2.17, 4.24, 10.56, 13.62, 19.54, and 39.77 at 10.0, 20.0, 35.0, 40.1, 45.0, and 55.0 °C, respectively 

(wetted-wall column, ten Hulscher et al., 1992) 
 
Bioconcentration factor, log BCF: 
4.00 (Daphnia magna, Newsted and Giesy, 1987) 
1.15 (Polychaete sp.), 0.26 (Capitella capitata) (Bayona et al., 1991) 
Apparent values of 4.4 (wet wt) and 6.1 (lipid wt) for freshwater isopods including Asellus 

aquaticus (L.) (van Hattum et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
5.99 (average, Kayal and Connell, 1990) 
5.97–6.94 (San Francisco, CA mudflat sediments, Maruya et al., 1996) 
7.4 (average value using 8 river bed sediments from the Netherlands, van Hattum et al., 1998) 
 
Octanol/water partition coefficient, log Kow: 
6.40 (Bayona et al., 1991) 
6.11 at 25 °C (shake flask-HPLC, de Maagd et al., 1998) 
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Solubility in organics: 
Soluble in most solvents (U.S. EPA, 1985), particularly hydrocarbons such as benzene, toluene, 
xylenes. 
 
Solubility in water: 
1.09 µg/L at 25 °C (de Maagd et al., 1998) 
 
Vapor pressure (mmHg): 
9.59 x 10-11 at 25 °C (extrapolated from vapor pressures determined at higher temperatures, Pupp 
et al., 1974) 
 
Environmental fate: 
 Soil. Based on aerobic soil die-away test data, the half-life in soil ranged from 910 d to 5.86 yr 
(Bossert et al., 1984). 
 Photolytic. The atmospheric half-life was estimated to range from 1.1 to 11 h (Atkinson, 1987). 
 Chemical/Physical. Benzo[k]fluoranthene will not hydrolyze because it has no hydrolyzable 
functional group (Kollig, 1995). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 180, 48, 13, and 3.5 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits: Potential occupational carcinogen. No individual standards have been set; 
however, as a constituent in coal tar pitch volatiles, the following exposure limits have been 
established (mg/m3): NIOSH REL: TWA 0.1 (cyclohexane-extractable fraction), IDLH 80; OSHA 
PEL: TWA 0.2 (benzene-soluble fraction); ACGIH TLV: TWA 0.2 (benzene solubles). 
 
Toxicity: 
 EC10 (21-d) for Folsomia fimetaria >560 mg/kg (Sverdrup et al., 2002). 
 LC50 (21-d) for Folsomia fimetaria >560 mg/kg (Sverdrup et al., 2002). 
 
Drinking water standard: No MCLGs or MCLs have been proposed (U.S. EPA, 2000). 
 
Source: Benzo[b]fluoranthene and benzo[k]fluoranthene were detected in 8 diesel fuels at 
concentrations ranging from 0.0027 to 3.1 mg/L with a mean value of 0.266 mg/L (Westerholm 
and Li, 1994). Also present in gasoline (9 µg/L), bitumen (34–1,140 µg/L), crude oil (<1 ppm) 
(quoted, Verschueren, 1983), and coal (32.5 g/kg) (Lao et al., 1975). 
 Based on laboratory analysis of 7 coal tar samples, benzo[k]fluoranthene concentrations ranged 
from 350 to 3,000 ppm (EPRI, 1990). Identified in high-temperature coal tar pitches used in 
roofing operations at concentrations ranging from 1,670 to 4,500 mg/kg (Malaiyandi et al., 1982). 
 Nine commercially available creosote samples contained benzo[k]fluoranthene at concentrations 
ranging from 2 to 67 mg/kg (Kohler et al., 2000). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The particle-phase 
emission rates of benzo[k]fluoranthene were 0.671 mg/kg of pine burned, 0.303 mg/kg of oak 
burned, and 0.286 mg/kg of eucalyptus burned. 
 California Phase II reformulated gasoline contained benzo[k]fluoranthene at a concentration of 
280 µg/kg. Particle-phase tailpipe emission rate from a noncatalyst-equipped gasoline-powered 
automobile was 32.7 µg/km (Schauer et al., 2002). 
 Under atmospheric conditions, a low rank coal (0.5–1 mm particle size) from Spain was burned 
in a fluidized bed reactor at seven different temperatures (50 °C increments) beginning at 650 °C. 
The combustion experiment was also conducted at different amounts of excess oxygen (5 to 40%) 
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and different flow rates (700 to 1,100 L/h). At 20% excess oxygen and a flow rate of 860 L/h, the 
amount of benzo[k]fluoranthene emitted ranged from 0 ng/kg at three temperatures (650, 750, and 
950 °C) to 180.5 ng/kg at 850 °C. The greatest amount of PAHs emitted were observed at 750 °C 
(Mastral et al., 1999). 
 
Use: Produced primarily for research purposes. Derived from industrial and experimental coal 
gasification operations where the maximum concentrations detected in liquid and coal tar streams 
were 0.017 and 1.6 mg/m3, respectively (Cleland, 1981). 
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BENZOIC ACID 
 
Synonyms: AI3-03710; Benzenecarboxylic acid; Benzeneformic acid; Benzenemethanoic acid; 
Benzoate; BRN 0636131; Carboxybenzene; Caswell No. 081; CCRIS 1893; Dracylic acid; E 210; 
EINECS 200-618-2; EPA pesticide chemical code 009101; Flowers of benjamin; HA 1; NA 9094; 
NSC 149; Phenylcarboxylic acid; Phenylformic acid; Retarder BA; Retardex; Salvo liquid; Salvo 
powder; Tennplas; UN 9094; Unisept BZA. 
 

O OH

 
 
CASRN: 65-85-0; DOT: 9094; molecular formula: C7H6O2; FW: 122.12; RTECS: DG0875000; 
Merck Index: 12, 1122 
 
Physical state, color, and odor: 
Colorless to white needles, scales, or powder with a faint benzoin or benzaldehyde-like odor. 
Shaw et al. (1970) reported a taste threshold in water of 85 ppm.  
 
Melting point (°C): 
121.7 (Stull, 1947) 
122.35 (Li et al., 2001) 
 
Boiling point (°C): 
249.2 (Weast, 1986) 
 
Density (g/cm3): 
1.2659 at 15 °C (Weast, 1986) 
1.3200 at 25 °C (Acros Organics, 2002) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.90 at 25 °C (undissociated molecule, Noulty and Leaist, 1987) 
 
Dissociation constant, pKa: 
4.16 at 37 °C (potentiometric titration, Parshad et al., 2002) 
4.21 at 25 °C (Dean, 1973) 
4.20 (Clarke and Cahoon, 1987; Muccini et al., 1999) 
 
Flash point (°C): 
121 (Aldrich, 1990) 
 
Entropy of fusion (cal/mol⋅K): 
9.82 (Pacor, 1967) 
10.5 (Andrews et al., 1926) 
10.88 (Furukawa et al., 1951; Ginnings and Furukawa, 1953) 
11 (David, 1964) 
 
Heat of fusion (kcal/mol): 
4.18 (Li et al., 2001) 
 
Henry’s law constant (x 10-8 atm⋅m3/mol): 
7.02 (calculated, U.S. EPA, 1980a) 
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Ionization potential (eV): 
9.73 ± 0.09 (Franklin et al., 1969) 
 
Bioconcentration factor, log BCF: 
0.48 (algae, Geyer et al., 1984) 
3.11 (activated sludge, Freitag et al., 1985) 
2.00 (mosquito, Lu and Metcalf, 1975) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.48–2.70 (average 2.26 for 10 Danish soils, Løkke, 1984) 
 
Octanol/water partition coefficient, log Kow: 
At 25 °C: 1.77 at pH 4.38, 1.78 at pH 4.33 (Unger et al., 1978) 
2.03 (Lu and Metcalf, 1975) 
1.81–1.88 at 25 °C (shake flask-UV spectrophotometry, Fujita et al., 1964) 
2.18 (RP-HPLC, Garst and Wilson, 1984) 
 
Solubility in organics: 
Soluble in chloroform (222 g/L), ether (333 g/L), acetone (333 g/L), carbon tetrachloride (33 g/L), 

benzene (100 g/L), and carbon disulfide (33 g/L) (Windholz et al., 1983). 
In ethyl acetate: 37.7 and 95.7 g/L at 21.5 and 75 °C, respectively (Lloyd, 1918). 
 
Solubility in water: 
19.7 mmol/L at 22-24 °C (shake flask-GC, Loftsson and Hreinsdóttir, 2006) 
In g/L: 1.70 at 0 °C, 2.10 at 10 °C, 2.90 at 20 °C, 3.40 at 25 °C, 4.20 at 30 °C, 6.00 at 40 °C, 8.50 

at 50 °C, 12.00 at 60 °C, 17.70 at 70 °C, 27.50 at 80 °C, 45.50 at 90 °C (quoted, Standen, 1964) 
In mmol/kg: 30.0 at 30.5 °C, 43.1 at 39.6 °C, 48.2 at 45.1 °C, 55.4 at 50.1 °C, 59.5 at 55.2 °C, 

67.7 at 60.5 °C, 72.8 at 65.2 °C, 77.9 at 70.00 °C (Oliveira et al., 2007) 
25.23 mmol/L at 23 °C (shake flask-HPLC, Rytting et al., 2005) 
27.6 mol/kg at 25 °C (shake flask-titration, Hammett and Chapman, 1934) 
28.02 mmol/L at 25 °C (shake flask-titration, Noyes and Chapin, 1898) 
29.50 mmol/L at 30 °C (shake flask-UV spectrophotometry, Yalkowsky et al., 1983a) 
34.6 mmol/L at 37 °C (shake flask-HPLC, Parshad et al., 2002) 
 
Vapor pressure (x 10-4 mmHg): 
8.18 at 25 °C (gas saturation-HPLC/UV spectrophotometry, Sonnefeld et al., 1983) 
8.1 at 25.00 °C, 77.3 at 45 °C, 894 at 70.5 °C (effusion method, DePablo, 1976) 
4.5 at 20 °C (Klöpffer et al., 1988) 
4.53 at 20.25 °C, 4.73 at 20.52 °C, 5.86 at 22.35 °C, 6.11 at 22.60 °C, 6.75 at 23.44 °C, 8.40 at 

25.23 °C, 8.93 at 25.80 °C, 11.78 at 28.04 °C, 12.53 at 28.56 °C, 17.25 at 31.32 °C, 18.75 at 
32.00 °C, 25.05 at 34.45 °C, 26.55 at 34.96 °C, 27.38 at 35.19 °C, 33.38 at 36.99 °C, 37.73 at 
38.02 °C, 38.15 at 38.14 °C, 48.01 at 40.23 °C (Knudsen effusion, Colomina et al., 1982) 

 
Environmental fate: 
 Biological. Benzoic acid may degrade to catechol if it is the central metabolite whereas, if 
protocatechuic acid (3,4-dihydroxybenzoic acid) is the central metabolite, the precursor is 3-
hydroxybenzoic acid (Chapman, 1972). Other compounds identified following degradation of 
benzoic acid to catechol include cis,cis-muconic acid, (+)-muconolactone, 3-oxoadipate enol 
lactone, and 3-oxoadipate (quoted, Verschueren, 1983). Pure microbial cultures hydroxylated 
benzoic acid to 3,4-dihydroxybenzoic acid, 2- and 4-hydroxybenzoic acid (Smith and Rosazza, 
1974). In activated sludge, 65.5% mineralized to carbon dioxide after 5 d (Freitag et al., 1985). 
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 Heukelekian and Rand (1955) reported a 5-d BOD value of 1.38 g/g which is 70.0% of the 
ThOD value of 1.97 g/g. In activated sludge inoculum, following a 20-d adaptation period, 99.0% 
COD removal was achieved in 5 d. The average rate of biodegradation was 88.5 mg COD/g⋅h 
(Pitter, 1976). 
 Healy and Young (1979) studied the degradation of benzoic acid under strict anaerobic 
conditions using a serum-bottle variation of the Hungate technique. The medium was inoculated at 
10% (vol/vol) seed from a laboratory anaerobic digester fed primary sewage sludge. To ensure no 
oxygen was present, the methanogenic enrichment culture was flushed with oxygen-free gas for 20 
min before incubating in the dark at 35 °C. After an 8-d acclimation period, the amount of 
methane and carbon dioxide produced in 18 d was 91% of theoretical. 
 Photolytic. Titanium dioxide suspended in an aqueous solution and irradiated with UV light (λ 
= 365 nm) converted benzoic acid to carbon dioxide at a significant rate (Matthews, 1986). An 
aqueous solution containing chlorine and irradiated with UV light (λ = 350 nm) converted benzoic 
acid to salicylaldehyde and unidentified chlorinated compounds (Oliver and Carey, 1977). A 
carbon dioxide yield of 10.2% was achieved when benzoic acid adsorbed on silica gel was 
irradiated with light (λ >290 nm) for 17 h (Freitag et al., 1985). 
 Brubaker and Hites (1998) measured the OH radical rate constant for benzoic acid between 333 
and 363 K. The rate constants (x 1012 cm3/sec) were 0.42 and 0.66 at 333 K (two determinations), 
0.84 at 343 K, and 0.72 at 363 K. In water, benzoic acid reacted with OH radicals at a rate of 1.2 x 
1013/M·h at 25 °C (Armbrust, 2000). 
 Chemical/Physical.  At an influent concentration of 1.0 g/L, treatment with GAC resulted in an 
effluent concentration of 89 mg/L. The adsorbability of the carbon used was 183 mg/g carbon 
(Guisti et al., 1974). Ward and Getzen (1970) investigated the adsorption of aromatic acids on 
activated carbon under acidic, neutral, and alkaline conditions. The amount of benzoic acid (10-4 
M) adsorbed by carbon at pH values of 3.0, 7.0, and 11.0 were 49.7, 11.2, and 2.5%, respectively. 
Similarly, at influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the respective GAC 
adsorption capacities were 130, 51, 19, and 7.3 mg/g at pH 3.0 and 54, 0.76, 0.01, and 0.002 mg/g 
at pH 7.0 At pH 9.0 and influent concentrations of 10 and 1.0 mg/L, the GAC adsorption 
capacities were 21 and 0.008, respectively (Dobbs and Cohen, 1980).  
 In water, benzoic acid reacted with OH radicals at a rate of 3.2 x 109/M⋅sec (Mabury and 
Crosby, 1996a). 
 The evaporation rate of benzoic acid at 20 °C is 6.9 x 10-11 mol/cm2⋅h (Gückel et al., 1982). 
 
Toxicity: 
 LC50 for Tetrahymena pyriformis 12.6 mg/L (Muccini et al., 1999). 
 LC50 (48-h) for red killifish 910 mg/L (Yoshioka et al., 1986). 
 Acute oral LD50 for mice 1,940 mg/kg, cats 2,000 mg/kg, dogs 2,000 mg/kg, rats 2,530 mg/kg 
(quoted, RTECS, 1985). 
 
Source: Naturally occurs in cranberries, ligonberries (1,360 ppm), peppermint leaves (20–200 
ppb), tea leaves, cassia bark, carob, blessed thistle, purple foxglove, jasmine, hyacinth, apples, 
tobacco leaves, daffodils, autumn crocus, prunes, anise seeds, ripe cloves, and wild black cherry 
tree bark (Duke, 1992; quoted, Verschueren, 1983). 
 Schauer et al. (1999) reported benzoic acid in diesel fuel at a concentration of 1,260 µg/g. 
Identified as an oxidative degradation product in the headspace of a used engine oil (10–30W) 
after 4,080 miles (Levermore et al., 2001). 
 The gas-phase tailpipe emission rate from California Phase II reformulated gasoline-powered 
automobile equipped with a catalytic converter was 124 µg/km (Schauer et al., 2002). 
 Benzoic acid is a by-product of benzoyl peroxide used in the bleaching of freshly milled wheat 
flour. A maximum benzoic acid concentration of 16 ppm was reported after 12 h of bleaching. The 
concentration decreased to 6 ppm after 3 months (Saiz et al., 2001). 
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 A liquid swine manure sample collected from a waste storage basin contained benzoic acid at a 
concentration of 4.0 mg/L (Zahn et al., 1997). 
 
Uses: Preparation of sodium and butyl benzoates, benzoyl chloride, phenol, caprolactum, and 
esters for perfume and flavor industry; plasticizers; manufacture of alkyl resins; preservative for 
food, fats, and fatty oils; seasoning; tobacco; dentifrices; standard in analytical chemistry; anti-
fungal agent; synthetic resins and coatings; pharmaceutical and cosmetic preparations; plasticizer 
manufacturing (to modify resins such as polyvinyl chloride, polyvinyl acetate, phenol-
formaldehyde). 
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BENZO[ghi]PERYLENE 
 
Synonyms: 1,12-Benzoperylene; 1,12-Benzperylene; B(ghi)P; Benzo(ghi)pyrilene; CCRIS 784; 
EINECS 205-883-8; NSC 89275; UN 3077. 
 

 
 
CASRN: 191-24-2; DOT: 3077; molecular formula: C22H12; FW: 276.34; RTECS: DI6200500 
 
Physical state: 
Solid 
 
Melting point (°C): 
278–280 (Fluka, 1988) 
 
Boiling point (°C): 
525 (quoted, Pearlman et al., 1984) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.49 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>15 (Christensen et al., 1975) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
2.66 at 25 °C (gas purging-HPLC, de Maagd et al., 1998) 
1.88, 2.66, 5.13, 5.33, 6.51, and 8.59 at 10.0, 20.0, 35.0, 40.1, 45.0, and 55.0 °C, respectively 

(wetted-wall column, ten Hulscher et al., 1992) 
 
Ionization potential (eV): 
7.17 (Lias, 1998) 
 
Bioconcentration factor, log BCF: 
4.45 (Daphnia magna, Newsted and Giesy, 1987) 
Apparent values of 3.7 (wet wt) and 5.4 (lipid wt) for freshwater isopods including Asellus 

aquaticus (L.) (van Hattum et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
6.56, 6.78 (San Francisco, CA mudflat sediments, Maruya et al., 1996) 
6.6 (average value using 8 river bed sediments from the Netherlands, van Hattum et al., 1998) 
5.43–8.91 based on 43 sediment determinations; average value = 7.13 (Hawthorne et al., 2006) 
 
Octanol/water partition coefficient, log Kow: 
7.10 (shake flask-GLC, Bruggeman et al., 1982; Mackay et al., 1980) 
6.22 at 25 °C (shake flask-HPLC, de Maagd et al., 1998) 
 
Solubility in organics: 
Soluble in most solvents (U.S. EPA, 1985) including benzene, methylene chloride, and acetone. 
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Solubility in water (µg/L at 25 °C): 
0.137 (de Maagd et al., 1998) 
0.26 (shake flask-fluorescence, Mackay and Shiu, 1977) 
0.83 (Wise et al., 1981) 
 
Vapor pressure (x 10-10 mmHg at 25 °C): 
1.10 (extrapolated from vapor pressures determined at higher temperatures, Pupp et al., 1974) 
1.04 (Murray et al., 1974) 
 
Environmental fate: 
 Biological. Based on aerobic soil die away test data at 10 to 30 °C, the estimated half-lives 
ranged from 590 to 650 d (Coover and Sims, 1987). 
 Groundwater. Based on aerobic soil die away test data at 10 to 30 °C, the estimated half-lives 
ranged from 3.23 to 3.56 yr (Coover and Sims, 1987). 
 Photolytic. The atmospheric half-life was estimated to range from 0.321 to 3.21 h (Atkinson, 
1987). Behymer and Hites (1985) determined the effect of different substrates on the rate of 
photooxidation of benzo[ghi]perylene using a rotary photoreactor. The photolytic half-lives of 
benzo[ghi]perylene using silica gel, alumina, and fly ash were 7.0, 22, and 29 h, respectively. 
 Chemical/Physical. At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC 
adsorption capacities were 10.7, 4.6, 2.0, and 0.85 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits: Potential occupational carcinogen. No individual standards have been set; 
however, as a constituent in coal tar pitch volatiles, the following exposure limits have been 
established (mg/m3): NIOSH REL: TWA 0.1 (cyclohexane-extractable fraction), IDLH 80; OSHA 
PEL: TWA 0.2 (benzene-soluble fraction); ACGIH TLV: TWA 0.2 (benzene solubles). 
 
Drinking water standard: No MCLGs or MCLs have been proposed (U.S. EPA, 2000). 
 
Source: Detected in 7 of 8 diesel fuels at concentrations ranging from 0.008 to 0.35 mg/L with a 
mean value of 0.113 mg/L (Westerholm and Li, 1994). Identified in Kuwait and South Louisiana 
crude oils at concentrations of <1 and 1.6 ppm, respectively (Pancirov and Brown, 1975) and in 
fresh motor oil (120 µg/kg) and used motor oil (108.8–289.4 mg/kg) (quoted, Verschueren, 1983). 
Detected in asphalt fumes at an average concentration of 22.76 ng/m3 (Wang et al., 2001). 
 The concentration of benzo[ghi]perylene in coal tar and the maximum concentration reported in 
groundwater at a mid-Atlantic coal tar site were 1,200 and 0.002 mg/L, respectively (Mackay and 
Gschwend, 2001). Based on laboratory analysis of 7 coal tar samples, benzo[ghi]perylene 
concentrations ranged from ND to 1,900 ppm (EPRI, 1990). Benzo[ghi]perylene was reported in a 
high-temperature coal tar pitch used in roofing at concentrations ranging from 754 to 3,980 mg/kg 
(Malaiyandi et al., 1982). 
 Nine commercially available creosote samples contained benzo[ghi]perylene at concentrations 
ranging from 1 to 45 mg/kg (Kohler et al., 2000). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The particle-phase 
emission rates of benzo[ghi]perylene were 0.437 mg/kg of pine burned and 0.173 mg/kg of 
eucalyptus burned. 
 Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 0.26 and 10.7 µg/km, respectively (Schauer et al., 2002). 
 
Use: Research chemical. Derived from industrial and experimental coal gasification operations 
where the maximum concentration detected in coal tar streams was 2.7 mg/m3 (Cleland, 1981). 
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BENZO[a]PYRENE 
 
Synonyms: Benzo[d,e,f]chrysene; 1,2-Benzopyrene; 3,4-Benzopyrene; 6,7-Benzopyrene; 
Benz[a]pyrene; Benzo[α]pyrene; 3,4-Benzo[a]pyrene; 1,2-Benzpyrene; 3,4-Benzpyrene; 3,4-
Benz[a]pyrene; 3,4-Benzypyrene; BP; B(a)P; 3,4-BP; CCRIS 76; EINECS 200-028-5; NSC 
21914; RCRA waste number U022; UN 2811. 
 

 
 
CASRN: 50-32-8; DOT: 2811; molecular formula: C20H12; FW: 252.32; RTECS: DJ3675000; 
Merck Index: 12, 1134 
 
Physical state, color, and odor: 
Odorless, yellow, orthorhombic or monoclinic crystals from ethanol. Solution in concentrated 
sulfuric acid is orange-red and fluoresces green under exposure to UV light (quoted, Keith and 
Walters, 1992). 
 
Melting point (°C): 
179–179.3 (Weast, 1986) 
176.4 (Murray et al., 1974) 
 
Boiling point (°C): 
495 (Aldrich, 1990) 
 
Density (g/cm3): 
1.351 (Kronberger and Weiss, 1944) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.50 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>15 (Christensen et al., 1975) 
 
Entropy of fusion (cal/mol⋅K): 
9.20 (Hinckley et al., 1990) 
 
Heat of fusion (kcal/mol): 
3.61 (DSC, Haines and Sandler, 1995) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
3.36 at 25 °C (gas purging-HPLC, de Maagd et al., 1998) 
2.17, 3.36, 7.30, 9.08, 10.86, and 23.89 at 10.0, 20.0, 35.0, 40.1, 45.0, and 55.0 °C, respectively 

(wetted-wall column, ten Hulscher et al., 1992) 
7.35 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
 
Ionization potential (eV): 
7.23 (Cavalieri and Rogan, 1985) 
 
Bioconcentration factor, log BCF: 
3.69 (bluegill sunfish, Spacie et al., 1983) 
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3.90 (Daphnia magna, McCarthy, 1983) 
4.00 (activated sludge), 3.53 (algae), 2.68 (golden ide) (Freitag et al., 1985) 
3.51 (bluegill sunfish, Devillers et al., 1996) 
Apparent values of 4.4 (wet wt) and 6.1 (lipid wt) for freshwater isopods including Asellus 

aquaticus (L.) (van Hattum et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
5.95 (humic acids, Landrum et al., 1984) 
6.73 (Coyote Creek sediments, Smith et al., 1978) 
6.33 (humic acids, McCarthy and Jimenez, 1985) 
6.26 (average, Kayal and Connell, 1990) 
7.01 (Rotterdam Harbor sediment, Hageman et al., 1995) 
7.4 (average value using 8 river bed sediments from the Netherlands, van Hattum et al., 1998) 
5.53–8.25 based on 49 sediment determinations; average value = 6.68 (Hawthorne et al., 2006) 
 
Octanol/water partition coefficient, log Kow: 
5.99 at 23 °C (shake flask-UV spectrophotometry, Mallon and Harrison, 1984) 
6.04 (Radding et al., 1976) 
6.13 at 25 °C (shake flask-HPLC, de Maagd et al., 1998) 
6.50 (Bruggeman et al., 1982; Landrum et al., 1984) 
5.81 (Zepp and Scholtzhauer, 1979) 
6.27 at 25 °C (shake flask-GLC, Paschke et al., 1999) 
 
Solubility in organics: 
Soluble in benzene, toluene, and xylene; sparingly soluble in ethanol and methanol (Windholz et 
al., 1983) 
 
Solubility in water: 
3.8 µg/L at 25 °C (shake flask-fluorescence, Mackay and Shiu, 1977) 
4 µg/L at 25 °C (fluorescence-UV spectrophotometry, Schwarz and Wasik, 1976) 
1.82 µg/L at 25 °C (generator column-HPLC, de Maagd et al., 1998) 
1.2 ng/L at 22 °C (Smith et al., 1978) 
0.505 µg/L in Lake Michigan water at ≈ 25 °C (Eadie et al., 1990) 
2.64, 3.00, 3.74, 4.61, and 6.09 nmol/L at 8.0, 12.4, 16.7, 20.9, and 25.0 °C, respectively. In 

seawater (salinity = 36.7 g/kg): 1.40, 2.07, 2.50, 3.43, and 4.45 nmol/L at 8.0, 12.4, 16.7, 20.9, 
and 25.0 °C, respectively (Whitehouse, 1984) 

4.8 nmol/L (Mill et al., 1981) 
3.0, 3.5, 4.0, 4.0 and 4.5 µg/L at 27 °C (shake flask-nephelometry, Davis et al., 1942) 
4.0 µg/L at 27 °C (Davis and Parke, 1942) 
19 nmol/L at 25 °C (shake flask-UV spectrophotometry, Barone et al., 1967) 
1.6 µg/L at 25 °C (Billington et al., 1988) 
4.73 µg/L at 25 °C (stir flask-HPLC, Haines and Sandler, 1995) 
In mole fraction (x 10-10): 0.3998, 0.5712, 0.8139, 1.157, and 1.635 at 10.00, 15.00, 20.00, 25.00, 

and 30.00 °C, respectively (generator column-HPLC, May et al., 1983) 
 
Vapor pressure (x 10-9 mmHg): 
5.59 at 25 °C (Knudsen cell-internal balance, Pupp et al., 1974) 
5.6 at 25 °C (Murray et al., 1984) 
5 at 25 °C (Smith et al., 1978) 
509 at 20 °C (Sims et al., 1988) 
2.4 at 25 °C (McVeety and Hites, 1988) 
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113 at 25 °C (estimated-GC, Bidleman, 1984) 
543, 840 at 25 °C (subcooled liquid vapor pressure calculated from GC retention time data, 

Hinckley et al., 1990) 
3.9 at 25 °C (extrapolated from vapor pressures determined at higher temperatures, Tesconi and 

Yalkowsky, 1998) 
 
Environmental fate: 
 Biological. Benzo[a]pyrene was biooxidized by Beijerinckia B836 to cis-9,10-dihydroxy-
9,10-dihydrobenzo[a]pyrene. Under nonenzymatic conditions, this metabolite monodehy-
droxylated to form 9-hydroxybenzo[a]pyrene (quoted, Verschueren, 1983). Under aerobic 
conditions, Cunninghanella elegans degraded benzo[a]pyrene to trans-7,8-dihydroxy-7,8-dihydro-
benzo[a]pyrene (Kobayashi and Rittman, 1982), 3-hydroxybenzo[a]pyrene, 9-hydroxy-
benzo[a]pyrene, and vicinal dihydrols including trans-9,10-dihydroxy-9,10-dihydrobenzo[a]py-
rene (Cerniglia and Gibson, 1980; Gibson et al., 1975). The microorganisms Candida lipolytica 
and Saccharomyces cerevisiae oxidized benzo[a]pyrene to trans-7,8-dihydroxy-7,8-dihydro-
benzo[a]pyrene, 3- and 9-hydroxybenzo[a]pyrene (Cerniglia and Crow, 1980; Wiseman et al., 
1978) whereas 3-hydroxybenzo[a]pyrene was the main degradation product by the microbe 
Neurospora crassa (Lin and Kapoor, 1979). 
 After a 30-d incubation period, the white rot fungus Phanerochaete chrysosporium converted 
benzo[a]pyrene to carbon dioxide. Mineralization began between the third and sixth day of 
incubation. The production of carbon dioxide was highest between 3–18 d of incubation, after 
which the rate of carbon dioxide produced decreased until the 30th day. It was suggested that the 
metabolism of benzo[a]pyrene and other compounds, including p,p′-DDT, TCDD, and lindane, 
was dependent on the extracellular lignin-degrading enzyme system of this fungus (Bumpus et al., 
1985). In activated sludge, <0.1% mineralized to carbon dioxide after 5 d (Freitag et al., 1985). 
 Contaminated soil from a manufactured coal gas plant that had been exposed to crude oil was 
spiked with benzo[a]pyrene (400 mg/kg soil) to which Fenton’s reagent (5 mL 2.8 M hydrogen 
peroxide; 5 mL 0.1 M ferrous sulfate) was added. The treated and nontreated soil samples were 
incubated at 20 °C for 56 d. Fenton’s reagent greatly enhanced the mineralization of 
benzo[a]pyrene by indigenous microorganisms. The amounts of benzo[a]pyrene recovered as 
carbon dioxide after treatment with and without Fenton’s reagent were 17 and 2%, respectively 
(Martens and Frankenberger, 1995). 
 Ye et al. (1996) investigated the ability of Sphingomonas paucimobilis strain U.S. EPA 505 (a 
soil bacterium capable of using fluoranthene as a sole source of carbon and energy) to degrade 4, 5 
and 6-ringed aromatic hydrocarbons (10 ppm). After 16 h of incubation using a resting cell 
suspension, 33.3% of benzo[a]pyrene had degraded. In the presence of 5 ppm 
benzo[b]fluoranthene, biodegradation was reduced about 30%. It was suggested that biodegrade-
tion occurred via ring cleavage resulting in the formation of polar metabolites and carbon dioxide. 
 Soil. Lu et al. (1977) studied the degradation of benzo[a]pyrene in a model ecosystem 
containing Drummer silty clay loam. Samples were incubated at 27.6 °C for 1, 2, and 4 wk before 
extraction with acetone for TLC analysis. After 4 wk, only 8.05% of benzo[a]pyrene degraded 
forming one polar compound and two unidentified compounds. The reported half-lives for 
benzo[a]pyrene in a Kidman sandy loam and McLaurin sandy loam are 309 and 229 d, 
respectively (Park et al., 1990). 
 Surface Water. In a 5-m deep surface water body, the calculated half-lives for direct 
photochemical transformation at 40 °N latitude, in the midsummer during midday were 3.2 and 13 
d with and without sediment-water partitioning, respectively (Zepp and Schlotzhauer, 1979). The 
volatilization half-life of benzo[a]pyrene from surface water (1 m deep, water velocity 0.5 m/sec, 
wind velocity 1 m/sec) using experimentally determined Henry’s law constants is estimated to be 
1,500 h (Southworth, 1979). 
 Photolytic. Coated glass fibers exposed to air containing 100–200 ppb ozone yielded 
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benzo[a]pyrene-4,5-oxide. At 200 ppb ozone, conversion yields of 50 and 80% were observed 
after 1 and 4 h, respectively (Pitts et al., 1990). In a similar study, kiln-fired glass fiber filters were 
coated with a mg of benzo[a]pyrene and exposed to oxygen containing 2 ppm ozone for 1 h. 
Degradation products identified using LC-atmospheric pressure chemical ionization-MS were 
benzo[a]pyrene-1,6-dione, benzo[a]pyrene-3,6-dione, benzo[a]pyrene-6,12-dione, benzo[a]py-
rene-4,5-dione, and 4-oxabenzo[d,e,f]chrysene-5-one (Letzel et al., 1999). Free radical oxidation 
and photolysis of benzo[a]pyrene at a wavelength of 366 nm yielded the following tentatively 
identified products: benzo[a]pyrene-1,6-quinone, benzo[a]pyrene-3,6-quinone, and benzo[a]py-
rene-6,12-quinone (Smith et al., 1978). 
 In a solution containing oxygen, photolysis yields a mixture of 6,12-, 1,6-, and 3,6-diones. 
Nitration by nitrogen dioxide forms 6-nitro-, 1-nitro-, and 3-nitrobenzo[a]pyrene. When 
benzo[a]pyrene in methanol (1 g/L) was irradiated at 254 nm in a quartz flask for 1 h, the solution 
turned pale yellow. After 2 h, the solution turned yellow and back to clear after 4 h of irradiation. 
After 4 h, 99.67% of benzo[a]pyrene was converted to polar compounds. One of these compounds 
was identified as a methoxylated benzo[a]pyrene (Lu et al., 1977). A carbon dioxide yield of 
26.5% was achieved when benzo[a]pyrene adsorbed on silica gel was irradiated with light (λ >290 
nm) for 17 h (Freitag et al., 1985). 
 In a 5-m deep surface water body, the calculated half-lives for direct photochemical 
transformation at 40 °N latitude, in the midsummer during midday were 3.2 and 13 d with and 
without sediment-water partitioning, respectively (Zepp and Schlotzhauer, 1979). 
 Behymer and Hites (1985) determined the effect of different substrates on the rate of 
photooxidation of benzo[a]pyrene using a rotary photoreactor. The photolytic half-lives of 
benzo[a]pyrene using silica gel, alumina, and fly ash were 4.7, 1.4, and 31 h, respectively. 
Matsuzawa et al. (2001) investigated the photochemical degradation of five polycyclic aromatic 
hydrocarbons in diesel particulate matter deposited on the ground and in various soil components. 
The photochemical degradation by artificial sunlight was accomplished using a 900-W xenon 
lamp. Light from this lamp was passed through a glass filter to eliminate light of shorter 
wavelengths (λ <290 nm). The intensity of this light was about 170 mW/cm2. In addition, a solar 
simulator equipped with a 300-W xenon lamp was used to provide the maximum sunlight intensity 
observed in Tokyo (latitude 35.5 °N). The half-lives of benzo[a]pyrene in diesel particulate matter 
using 900- and 300-W sources were 1.63 and 6.59 h, respectively. The following half-lives were 
determined for benzo[a]pyrene adsorbed on various soil components using 900-W apparatus: 1.62 
h for quartz, 1.01 h for feldspar, <0.5 h for kaolinite, 1.04 h for montmorillonite, 0.51 h for silica 
gel, and 0.35 h for alumina. 
 Benzo[a]pyrene (2.5 mg/L) in a methanol-water solution (3:7 v/v) was subjected to a high 
pressure mercury lamp or sunlight. Based on a rate constant of 3.22 x 10-2/min, the corresponding 
half-life is 0.35 h (Wang et al., 1991). 
 Chemical/Physical. Ozonolysis to benzo[a]pyrene-1,6-quinone or benzo[a]pyrene-3,6-quinone 
followed by additional oxidation to benzanthrone dicarboxylic anhydride was reported (IARC, 
1983). 
 In a simulated atmosphere, direct epoxidation by ozone led to the formation of benzo[a]pyrene-
4,5-oxide. Benzo[a]pyrene reacted with benzoyl peroxide to form the 6-benzoyloxy derivative 
(quoted, Nikolaou et al., 1984). It was reported that benzo[a]pyrene adsorbed on fly ash and 
alumina reacted with sulfur dioxide (10%) in air to form benzo[a]pyrene sulfonic acid (Nielsen et 
al., 1983). Benzo[a]pyrene coated on a quartz surface was subjected to ozone and natural sunlight 
for 4 and 2 h, respectively. The compounds 1,6-quinone, 3,6-quinone, and the 6,12-quinone of 
benzo[a]pyrene were formed in both instances (Rajagopalan et al., 1983). 
 When benzo[a]pyrene adsorbed from the vapor phase onto coal fly ash, silica, and alumina was 
exposed to nitrogen dioxide, no reaction occurred. However, in the presence of nitric acid, nitrated 
compounds were produced (Yokley et al., 1985). Chlorination of benzo[a]pyrene in polluted 
humus poor lake water gave 11,12-dichlorobenzo[a]pyrene and 1,11,12-, 3,11,12- or 3,6,11-
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trichlorobenzo[a]pyrene, representing 99% of the chlorinated products formed (Johnsen et al., 
1989). When an aqueous solution containing benzo[a]pyrene (53.14 µg/L) was chlorinated for 6 h 
using chlorine (6 mg/L), the concentration was reduced 98% (Sforzolini et al., 1970). 
 Benzo[a]pyrene will not hydrolyze in water because it does not contain a hydrolyzable 
functional group (Kollig, 1993). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 34, 12, 4.5, and 1.6 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits: Potential occupational carcinogen. No individual standards have been set; 
however, as a constituent in coal tar pitch volatiles, the following exposure limits have been 
established (mg/m3): NIOSH REL: TWA 0.1 (cyclohexane-extractable fraction), IDLH 80; OSHA 
PEL: TWA 0.2 (benzene-soluble fraction); ACGIH TLV: TWA 0.2 (benzene solubles). 
 
Toxicity: 
 LC50 (96-h) for Daphnia pulex 5 µg/L (Trucco et al., 1983), Xenopus laevis >13.2 µM (Saka, 
2004). 
 Acute LC50 for Neanthes arenaceodentata >50 µg/L (Rossi and Neff, 1978). 
 LD50 for mice (subcutaneous) 50 mg/kg (quoted, RTECS, 1985). 
 LD50 for mice (intraperitoneal) 232 mg/kg (Salamone, 1981). 
 
Drinking water standard (final): MCLG: zero; MCL: 0.2 µg/L (U.S. EPA, 2000). 
 
Source: Identified in Kuwait and South Louisiana crude oils at concentrations of 2.8 and 0.75 
ppm, respectively (Pancirov and Brown, 1975). Emitted to the environment from coke production, 
coal refuse and forest fires, motor vehicle exhaust, and heat and power (utility) generation (Suess, 
1976). Benzo[a]pyrene is produced from combustion of tobacco and fuels. It is also a component 
of gasoline (133–143 µg/L), fresh motor oil (20 to 100 g/kg), used motor oil (83.2 to 242.4 
mg/kg), asphalt (≤0.0027 wt %), coal tar pitch (≤1.25 wt %), cigarette smoke (25 µg/1,000 
cigarettes), and gasoline exhaust (quoted, Verschueren, 1983). Detected in asphalt fumes at an 
average concentration of 14.72 ng/m3 (Wang et al., 2001). Benzo[a]pyrene was also detected in 
liquid paraffin at an average concentration of 25 µg/kg (Nakagawa et al., 1978). 
 Benzo[a]pyrene was reported in a variety of foodstuffs including raw and cooked meat (ND to 
12 ppb), fish (0.3–6.9 ppb), vegetables oils (ND-4), fruits (ND to 6.2 ppb) (quoted, Verschueren, 
1983). 
 The concentration of benzo[a]pyrene in coal tar and the maximum concentration reported in 
groundwater at a mid-Atlantic coal tar site were 3,600 and 0.0058 mg/L, respectively (Mackay and 
Gschwend, 2001). Based on laboratory analysis of 7 coal tar samples, benzo[a]pyrene 
concentrations ranged from 500 to 6,400 ppm (EPRI, 1990). In three high-temperature coal tars, 
benzo[a]pyrene concentrations ranged from 5,300 to 7,600 mg/kg (Lehmann et al., 1984). 
 Benzo[a]pyrene was identified in a U.S. commercial creosote at an approximate concentration 
of 0.3% (Black, 1982). Nine commercially available creosote samples contained benzo[a]pyrene 
at concentrations ranging from 2 to 160 mg/kg (Kohler et al., 2000). 
 Identified in high-temperature coal tar pitches used in roofing operations at concentrations 
ranging from 4,290 to 13,200 mg/kg (Arrendale and Rogers, 1981; Malaiyandi et al., 1982). Lee et 
al. (1992a) equilibrated 8 coal tars with distilled water at 25 °C. The maximum concentration of 
benzo[a]pyrene observed in the aqueous phase was 1 µg/L. 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The particle-phase 
emission rates of benzo[a]pyrene were 0.712 mg/kg of pine burned, 0.245 mg/kg of oak burned, 
and 0.301 mg/kg of eucalyptus burned. 
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 Particle-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 0.021 and 41.0 µg/km, respectively (Schauer et al., 2002). 
 Under atmospheric conditions, a low rank coal (0.5–1 mm particle size) from Spain was burned 
in a fluidized bed reactor at seven different temperatures (50 °C increments) beginning at 650 °C. 
The combustion experiment was also conducted at different amounts of excess oxygen (5 to 40%) 
and different flow rates (700 to 1,100 L/h). At 20% excess oxygen and a flow rate of 860 L/h, the 
amount of benzo[a]pyrene emitted ranged from 39.4 ng/kg at 650 °C to 690.7 ng/kg at 850 °C. 
The greatest amount of PAHs emitted were observed at 750 °C (Mastral et al., 1999). 
 
Use: Produced primarily for research purposes. Derived from industrial and experimental coal 
gasification operations where the maximum concentrations detected in gas, liquid, and coal tar 
streams were 5.0, 0.036, and 3.5 mg/m3, respectively (Cleland, 1981). 
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BENZO[e]PYRENE 
 
Synonyms: 1,2-Benzopyrene; 1,2-Benzpyrene; 4,5-Benzopyrene; 4,5-Benzpyrene; 4,5-Benz-
o[e]pyrene; 9,10-Benzopyrene; 9,10-Benzpyrene; B(e)P; Benz[e]pyrene; BRN 1911334; CCRIS 
786; EINECS 205-892-7; NSC 89273; UN 2811. 
 

 
 
CASRN: 192-97-2; DOT: 2811; molecular formula: C20H12; FW: 252.32; RTECS: DJ4200000; 
Merck Index: 12, 1135 
 
Physical state: 
Crystalline, solid, prisms, or plates. Benzo[e]pyrene is sensitive to ultraviolet light and may 
degrade into diones. 
 
Melting point (°C): 
178.8 (Murray et al., 1974) 
179 (Bjørseth, 1983) 
 
Boiling point (°C): 
493 (Bjørseth, 1983) 
 
Density (g/cm3): 
0.8769 at 20 °C (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.50 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Entropy of fusion (cal/mol⋅K): 
10.1 (Hinckley et al., 1990) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
4.84 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
7.41 (Lias et al., 1998) 
7.62 (Cavalieri and Rogan, 1985) 
 
Bioconcentration factor, log BCF: 
4.56 (freshwater isopod A. aquaticus, van Hattum and Montanes, 1999) 
 
Soil organic carbon/water partition coefficient, log Koc: 
7.20 (Broman et al., 1991) 
6.19 (San Francisco, CA mudflat sediments, Maruya et al., 1996) 
5.45–7.98 based on 50 sediment determinations; average value = 6.59 (Hawthorne et al., 2006) 
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Octanol/water partition coefficient, log Kow: 
6.44 (estimated from TLC retention time correlation, DeVoogt et al., 1990) 
 
Solubility in organics: 
Slightly soluble in methanol (Patnaik, 1992) 
 
Solubility in water: 
In nmol/L: 12.9 at 8.6 °C, 14.2 at 14.0 °C, 17.6 at 17.0 °C, 15.6 at 17.5 °C, 18.2 at 20.0 °C, 19.0 at 

20.2 °C, 20.1 at 23.0 °C, 21.2 at 23.2 °C, 25.5 at 29.2 °C, 27.0 at 31.7 °C. In seawater: 3.32 
ng/kg at 25 °C. In NaCl solution (salinity = 30 g/kg): 8.2 at 8.9 °C, 8.8 at 10.8 °C, 1.01 at 15.6 
°C, 1.04 at 19.2 °C, 1.13 at 21.7 °C, 1.35 at 25.3 °C, 1.42 at 27.1 °C, 1.66 at 30.2 °C (shake 
flask-UV spectrophotometry, Schwarz, 1977) 

29 nmol/L at 25 °C (shake flask-UV spectrophotometry, Barone et al., 1967) 
3.5 µg/L at 27 °C (shake flask-nephelometry, Davis et al., 1942) 
 
Vapor pressure (x 10-9 mmHg): 
2.4 (McVeety and Hites, 1988) 
5.54 at 25 °C (extrapolated from vapor pressure determined at higher temperatures, Pupp et al., 

1974) 
5.55 at 25 °C (Murray et al., 1974) 
644 at 25 °C (subcooled liquid vapor pressure calculated from GC retention time data, Hinckley et 

al., 1990) 
 
Environmental fate: 
 Photolytic. Schwarz and Wasik (1976) reported a fluorescence quantum yield of ≈ 0.3 for 
benzo[e]pyrene in water. 
 Chemical/Physical. Benzo[e]pyrene will not hydrolyze because it has no hydrolyzable 
functional group. 
 
Source: The concentration of benzo[e]pyrene in coal tar and the maximum concentration reported 
in groundwater at a mid-Atlantic coal tar site were 3,700 and 0.0034 mg/L, respectively (Mackay 
and Gschwend, 2001). Detected in 8 diesel fuels at concentrations ranging from 0.047 to 2.1 mg/L 
with a mean value of 0.113 mg/L (Westerholm and Li, 1994). Identified in Kuwait and South 
Louisiana crude oils at concentrations of 0.5 and 2.5 ppm, respectively (Pancirov and Brown, 
1975). 
 Benzo[e]pyrene is produced from the combustion of tobacco and petroleum fuels. It also occurs 
in low octane gasoline (0.18–0.87 mg/kg), high octane gasoline (0.45–1.82 mg/kg), used motor oil 
(92.2–278.4 mg/kg), asphalt (≤0.0052 wt %), coal tar pitch (≤0.70 wt %), cigarette smoke (3 
µg/1,000 cigarettes), and gasoline exhaust (quoted, Verschueren, 1983). Lehmann et al. (1984) 
reported a benzo[e]pyrene concentration of 0.02 mg/g in a commercial anthracene oil. 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The particle-phase 
emission rates of benzo[e]pyrene were 0.459 mg/kg of pine burned, 0.231 mg/kg of oak burned, 
and 0.212 mg/kg of eucalyptus burned. 
 Particle-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 0.015 and 38.2 µg/km, respectively (Schauer et al., 2002). 
 
Uses: Chemical research. 
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BENZYL ALCOHOL 
 
Synonyms: AI3-01680; Benzal alcohol; Benzene carbinol; Benzene methanol; Benzoyl alcohol; 
Benzylicum; BRN 0878307; Caswell No. 081F; CCRIS 2081; EINECS 202-859-9; EPA pesticide 
chemical code 009502; Hydroxymethylbenzene; α-Hydroxytoluene; NCI-C06111; NSC 8044; 
Phenol carbinol; Phenyl carbinol; Phenyl methanol; Phenyl methyl alcohol; α-Toluenol; UN 2810. 
 

OH

 
 
CASRN: 100-51-6; DOT: 2810; molecular formula: C7H8O; FW: 108.14; RTECS: DN3150000; 
Merck Index: 12, 1159 
 
Physical state, color, and odor: 
Colorless, hygroscopic, air sensitive liquid with a faint, pleasant, aromatic odor. Odor threshold 
concentration in water is 10 ppm (Buttery et al., 1988). 
 
Melting point (°C): 
-15.3 (Stull, 1947) 
 
Boiling point (°C): 
204.7 (Stull, 1947) 
205.35 (Senol, 1998) 
 
Density (g/cm3): 
1.04552 at 20 °C (Tsierkezos et al., 1999) 
1.0418 at 25.00 °C (Senol, 1998) 
1.0424 at 25.00 °C, 1.0383 at 30.00 °C, 1.0313 at 40.00 °C, 1.0232 at 50.00 °C, 1.0153 at 60.00 

°C, 1.0075 at 70.00 °C (Abraham et al., 1971) 
1.0330 at 35.00 °C (Nayak et al., 2003) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.93 at 25 °C (quoted, Hayduk and Laudie, 1974) 
 
Flash point (°C): 
93 (NFPA, 1984) 
 
Heat of fusion (kcal/mol): 
4.074 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (atm⋅m3/mol): 
<2.70 x 10-7 at 25 °C (thermodynamic method-GC/UV, Altschuh et al., 1999) 
 
Interfacial tension with water (dyn/cm at 22.5 °C): 
4.75 (Demond and Lindner, 1993) 
 
Ionization potential (eV): 
9.14 ± 0.05 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.193 (Australian soil, Broggs, 1981) 
<0.70 (Apison, Fullerton and Dormant soils, Southworth and Keller, 1986) 
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Octanol/water partition coefficient, log Kow: 
1.0 (shake flask-UV spectrophotometry, Mayer et al., 1982) 
1.06 (estimated from HPLC capacity factors, Eadsforth, 1986) 
1.10 at 25 °C (shake flask-UV spectrophotometry, Fujita et al., 1964; shake flask, Briggs, 1981) 
1.14 at 20 °C (shake flask-GC, Gunning et al., 2000) 
1.16 (RP-HPLC, Garst and Wilson, 1984) 
 
Solubility in organics: 
Miscible with ether and absolute alcohol (Windholz et al., 1983) 
 
Solubility in water: 
42,900 mg/L at 25 °C (shake flask-HPLC, Banerjee, 1984) 
In wt %: 4.8 at 0 °C, 4.7 at 9.8 °C, 4.3 at 20.1 °C, 4.3 at 29.6 °C, 4.6 at 40.2 °C, 5.2 at 50.0 °C 

(shake flask-GC, Stephenson and Stuart, 1986) 
34 mM at 25 °C (Southworth and Keller, 1986) 
46,070 mg/L at 25.0 °C (shake flask-GC, Li et al., 1992) 
 
Vapor density: 
4.42 g/L at 25 °C, 3.73 (air = 1) 
 
Vapor pressure (mmHg): 
24.3 at 10.25 °C, 29.2 at 12.25, 38.5 at 14.20 °C, 47.5 at 17.15 °C, 92.4 at 25.15 °C (Verevkin, 
1999) 
 
Environmental fate: 
 Biological. Heukelekian and Rand (1955) reported a 5-d BOD value of 1.55 g/g which is 61.5% 
of the ThOD value of 2.52 g/g. 
 Chemical/Physical. Slowly oxidizes in air to benzaldehyde (Huntress and Mulliken, 1941). 
Benzyl alcohol will not hydrolyze because it has no hydrolyzable functional group (Kollig, 1993). 
 
Toxicity: 
 LC50 static bioassay values for fathead minnows in Lake Superior water maintained at 18–22 °C 
after 1, 24, 48, 72, and 96 h are 770, 770, 770, 480, and 460 mg/L, respectively (Mattson et al., 
1976). 
 LC50 (96-h, static bioassay) for bluegill sunfish 15 mg/L (quoted, Verschueren, 1983). 
 Acute oral LD50 for wild bird 100 mg/kg, mouse 1,580 mg/kg, rat 1,230 mg/kg, rabbit 1,040 
mg/kg (quoted, RTECS, 1985), adult and neonatal mice 1,000 mg/kg (McCloskey et al., 1986). 
 
Source: Benzyl alcohol naturally occurs in tea (900 ppm), daffodils (165–330 ppm), hyacinths 
(64–920 ppm), jasmine (120–228 ppm) rosemary (7–32 ppm), hyssop (0.1–30 ppm), tangerines 
(1–2 ppm), blueberries (0.01–0.08 ppm in fruit juice), ylang-ylang, colocynth, licorice, roselle, 
tomatoes, spearmint, sweet basil, apricots, tuberose (Duke, 1992), and small-flowered oregano 
shoots (2 ppm) (Baser et al., 1991). Also identified among 139 volatile compounds identified in 
cantaloupe (Cucumis melo var. reticulates cv. Sol Real) using an automated rapid headspace solid 
phase microextraction method (Beaulieu and Grimm, 2001). 
 
Uses: Manufacture of esters for use in perfumes, flavors, soaps, lotions, ointments; photographic 
developer for color movie films; dying nylon filament, textiles, and sheet plastics; solvent for 
dyestuffs, cellulose, esters, casein, waxes, etc.; heat-sealing polyethylene films; bacteriostat, insect 
repellant; emulsions; ballpoint pen inks and stencil inks; surfactant. 
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BENZYL BUTYL PHTHALATE 
 
Synonyms: AI3-14777; BBP; 1,2-Benzenedicarboxylic acid, butyl phenylmethyl ester; Benzyl 
n-butyl phthalate; BRN 2062204; Butyl benzyl phthalate; n-Butyl benzyl phthalate; Butyl phenyl-
methyl 1,2-benzenedicarboxylate; Caswell No. 125G; CCRIS 104; EINECS 201-622-7; NCI-
C54375; NSC 71001; Palatinol BB; Phthalic acid, benzyl butyl ester; Santicizer 160; Sicol 160; 
UN 3082; Unimoll BB. 
 

O
O O

O CH3

 
 
CASRN: 85-68-7; DOT: 3082; molecular formula: C19H20O4; FW: 312.37; RTECS: TH9990000 
 
Physical state and odor: 
Clear, oily liquid with a faint odor 
 
Melting point (°C): 
-35 (Fishbein and Albro, 1972) 
 
Boiling point (°C): 
370 (quoted, Verschueren, 1983) 
377 (Fishbein and Albro, 1972) 
 
Density (g/cm3): 
1.12 at 20 °C (Weiss, 1986) 
1.111 at 25 °C (quoted, Standen, 1968) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.48 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
197 (open cup, Weiss, 1986) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
1.3 at 25 °C (calculated, Howard, 1989) 
 
Bioconcentration factor, log BCF: 
2.89 (bluegill sunfish, Veith et al., 1980) 
2.80 (Barrows et al., 1980) 
2.82 (bluegill sunfish, Gledhill et al., 1980) 
In bluegill sunfish, the following values were reported normalized to 6% lipid: 9.4 L/kg (whole 

fish), 8.7 L/kg (viscera), and 1.7 L/kg (fillet) (Carr et al., 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
4.23 (Broome County, NY composite soil, Russell and McDuffie, 1986) 
3.54–4.70 (based on measurements using three different soils, Gledhill et al.,1980) 
 
Octanol/water partition coefficient, log Kow: 
4.05 (Veith et al., 1980) 
4.73 (Ellington and Floyd, 1996) 
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4.80 (Hirzy et al., 1978) 
4.91 at 20 °C (shake flask-UV spectrophotometry, Leyder and Boulanger, 1983) 
4.77 (shake flask-GC, Gledhill et al., 1980) 
 
Solubility in water (mg/L): 
2.82 at 20 °C (shake flask-UV spectrophotometry, Leyder and Boulanger, 1983) 
2.69 at 25 °C (shake flask-HPLC, Howard et al., 1985) 
0.710 at 24 °C (practical grade, shake flask-nephelometry, Hollifield, 1979) 
2.9 at 20 °C (shake flask-GC, Gledhill et al., 1980) 
2.0 at 25 °C (quoted, Russell and McDuffie, 1986) 
 
Vapor density: 
12.76 g/L at 25 °C, 10.78 (air = 1) 
 
Vapor pressure (x 10-6 mmHg): 
8.6 at 20 °C, 1.9 at 200 °C (Gledhill et al., 1980) 
8.25 at 25 °C (Howard et al., 1985) 
 
Environmental fate: 
 Biological. In anaerobic sludge diluted to 10%, benzyl butyl phthalate biodegraded to 
monobutyl phthalate, which subsequently degraded to phthalic acid. After 40 d, >90% of applied 
amount degraded (Shelton et al., 1984). When benzyl butyl phthalate (5 and 10 mg/L) was 
statically incubated in the dark at 25 °C with yeast extract and settled domestic wastewater 
inoculum, complete biodegradation with rapid adaptation was observed after 7 d (Tabak et al., 
1981). In activated sludge, the half-life was 2 h (Saeger and Tucker, 1976). Gledhill et al. (1980) 
reported half-lives of 2 and <4 d for benzyl butyl phthalate in river water and a lake water 
microcosm, respectively. Aerobic degradation of benzyl butyl phthalate by acclimated soil and 
activated sewage sludge microbes was studied using an acclimated shake flask CO2 evolution test. 
After 28 d, loss of benzyl butyl phthalate (primary degradation) was 43%, with a lag phase of 15.6 
d, and ultimate biodegradation (CO2 evolution) was 43%. The half-life under these conditions was 
19.4 d (Sugatt et al., 1984). 
 Surface Water. The biological half-life of benzyl butyl phthalate in river water was determined 
to be 2 d (Saeger and Tucker, 1976). 
 Photolytic. Gledhill et al. (1980) reported the photolytic half-life is >100 d. 
 Chemical/Physical. Benzyl butyl phthalate initially hydrolyzes to butyl hydrogen phthalate. This 
compound undergoes additional hydrolysis yielding o-phthalic acid, 1-butanol, and benzyl alcohol 
(Kollig, 1993). Gledhill et al. (1980) reported the hydrolysis half-life is >100 d. 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 1,520, 84, 4.6, and 0.3 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Symptoms of exposure: Toxic symptoms include nausea, somnolence, hallucination, and 
dizziness (Patnaik, 1992). 
 
Toxicity: 
 EC10 (72-h) for Pseudokirchneriella subcapitata 0.57 mg/L (Jonsson and Baun, 2003). 
 EC10 (48-h) for Daphnia magna 1.73 mg/L (Jonsson and Baun, 2003). 
 EC10 (24-h) for Daphnia magna 3.37 mg/L (Jonsson and Baun, 2003). 
 EC10 (15-min) for Vibrio fisheri >1.30 mg/L (Jonsson and Baun, 2003). 
 EC50 (72-h) for Daphnia magna 0.96 mg/L (Jonsson and Baun, 2003). 
 EC50 (48-h) for Daphnia magna 2.43 mg/L (Jonsson and Baun, 2003) or 3.7 mg/L (Gledhill et 
al., 1980). 
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 EC50 (24-h) for Daphnia magna 337 mg/L (Jonsson and Baun, 2003). 
 EC50 (15-min) for Vibrio fisheri >1.30 mg/L (Jonsson and Baun, 2003). 
 LC50 (14-d) for fathead minnows 2.25 mg/L (flow through test, Gledhill et al., 1980). 
 LC50 (4-d) for fathead minnows 2.32 mg/L (flow through test, Gledhill et al., 1980). 
 LC50 (96-h) for bluegill sunfish 43 mg/L (Spehar et al., 1982), Cyprinodon variegatus 440 ppm 
using natural seawater (Heitmuller et al., 1981). 
 LC50 (72-h) for Cyprinodon variegatus 430 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for Daphnia magna 92 mg/L (LeBlanc, 1980), Cyprinodon variegatus 420 ppm 
(Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna >160 mg/L (LeBlanc, 1980), Cyprinodon variegatus 380 ppm 
(Heitmuller et al., 1981). 
 Acute oral LD50 for guinea pigs 13,750 mg/kg, mice 4,170 mg/kg, rats 2,330 mg/kg (quoted, 
RTECS, 1985). 
 The LOEC and NOEC reported for Daphnia magna were 1.4 and 0.28 mg/L, respectively 
(Rhodes et al., 1995). 
 Heitmuller et al. (1981) reported a NOEC of 360 ppm. 
 
Drinking water standard: No MCLGs or MCLs have been proposed (U.S. EPA, 2000). 
 
Source: Detected in distilled water-soluble fractions of new and used motor oil at concentrations 
of 8.6–13 and 14–17 µg/L, respectively (Chen et al., 1994) 
 
Uses: Plasticizer in polyvinyl chloride used in vinyl tile, manufacture of artificial leather, carpet 
tile, food conveyor belts, weather stripping, tarps, automotive trim, traffic cones; additive in 
polyvinyl acetate emulsions, ethylene glycol, ethyl cellulose, and some adhesives; organic 
synthesis. 
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BENZYL CHLORIDE 
 
Synonyms: AI3-15518; Benzyl chloride anhydrous; BRN 0471308; (Chloromethyl)benzene; 
Chlorophenylmethane; α-Chlorotoluene; Ω-Chlorotoluene; CCRIS 79; EINECS 202-853-6; NCI-
C06360; NSC 8043; RCRA waste number P028; Tolyl chloride; UN 1738. 
 

Cl

 
 
CASRN: 100-44-7; DOT: 1738; DOT label: Corrosive material; molecular formula: C7H7Cl; FW: 
126.59; RTECS: XS8925000; Merck Index: 12, 1164 
 
Physical state, color, and odor: 
Colorless to pale yellowish-brown liquid with a pungent, aromatic, irritating odor. Odor threshold 
concentration is 47 ppbv (Leonardos et al., 1969). Katz and Talbert (1930) reported an 
experimental detection odor threshold concentration of 210 µg/m3 (41 ppbv). 
 
Melting point (°C): 
-39 (Weast, 1986) 
 
Boiling point (°C): 
179.3 (Weast, 1986) 
 
Density (g/cm3): 
1.1002 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.81 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
67.3 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.1 (NIOSH, 1997) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
3.57 at 20.00 °C (inert gas stripping, Hovorka and Dohnal, 1997) 
 
Interfacial tension with water (dyn/cm): 
30 at 20 °C (estimated, CHRIS, 1984) 
 
Ionization potential (eV): 
9.10–9.30 Lias et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.28 using method of Chiou et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
2.30 (quoted, Leo et al., 1971). It should be noted that benzyl chloride slowly reacts with water 
yielding benzyl alcohol and HCl. Therefore, this value should be used with caution if it is being 
used to estimate other physico-chemical and toxicological properties. 



116    Groundwater Chemicals Desk Reference 
 

 

Solubility in organics: 
Miscible with alcohol, chloroform, and ether (Windholz et al., 1983) 
 
Solubility in water: 
331, 493, and 555 at 4.5, 20, and 30 °C, respectively (Ohnishi and Tanabe, 1971) 
 
Vapor density: 
5.17 g/L at 25 °C, 4.37 (air = 1) 
 
Vapor pressure (mmHg): 
1.3 at 25 °C (Banerjee et al., 1990) 
4.81 at 47.84 °C (isoteniscopy, Ashcroft, 1976) 
 
Environmental fate: 
 Biological. When incubated with raw sewage and raw sewage acclimated with hydrocarbons, 
benzyl chloride degraded forming nonchlorinated products (Jacobson and Alexander, 1981). 
 Chemical/Physical. Anticipated products from the reaction of benzyl chloride with ozone or OH 
radicals in the atmosphere are chloromethyl phenols, benzaldehyde and chlorine radicals (Cupitt, 
1980). 
 Slowly hydrolyzes in water forming HCl and benzyl alcohol. The estimated hydrolysis half-life 
in water at 25 °C and pH 7 is 15 h (Mabey and Mill, 1978). The hydrolysis rate constant for 
benzyl chloride at pH 7 and 59.2 °C was determined to be 0.0204/min, resulting in a half-life of 34 
min (Ellington et al., 1986). 
 May polymerize in contact with metals except nickel and lead (NIOSH, 1997). 
 When heated to decomposition, hydrogen chloride gas may be released (CHRIS, 1984). 
 
Exposure limits: NIOSH REL: 15-min ceiling 1 ppm (5 mg/m3), IDLH 10 ppm; OSHA PEL: 
TWA 1 ppm; ACGIH TLV: TWA 1 ppm (adopted). 
 
Symptoms of exposure: Eye contact may cause corneal injury. Exposure to fumes may cause 
irritation to eyes, nose, skin, and throat (NIOSH, 1997; Patnaik, 1992). An irritation concentration 
of 41.00 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 LC50 (14-d semi-static) for Poecilia reticulata 391 µg/L (Hermens et al., 1985). 
 LC50 (96-h) for fathead minnows 6 mg/L, white shrimp 3.9 mg/L (Curtis et al., 1979), fathead 
minnows 5.0 mg/L (Curtis et al., 1978). 
 LC50 (48-h) for fathead minnows 7.3 mg/L, white shrimp 4.4 mg/L (Curtis et al., 1979). 
 LC50 (24-h) for fathead minnows 11.6 mg/L, white shrimp 7.1 mg/L (Curtis et al., 1979), 
fathead minnows 12.5 mg/L (Curtis et al., 1978). 
 LC50 (inhalation) for mice 80 ppm/2-h, rats 150 ppm/2-h (quoted, RTECS, 1985). 
 Acute oral LD50 for mice 1,624 mg/kg, rats 1,231 mg/kg; LD50 (subcutaneous) for rats 1 gm/kg 
(quoted, RTECS, 1985). 
 
Drinking water standard: As of October 1996, benzyl chloride was listed for regulation but no 
MCLGs or MCLs have been proposed (U.S. EPA, 1996). 
 
Source: Reported as an impurity (≤ 0.05 wt %) in 98.5 wt % benzyl mercpatan (Chevron Phillips, 
April 2005). 
 
Uses: Manufacture of perfumes, benzyl compounds (e.g., benzyl alcohol, benzyl acetate), 
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pharmaceutical products, artificial resins, dyes, photographic developers, synthetic tannins; 
gasoline gum inhibitors; quaternary ammonium compounds; penicillin precursors; chemical 
intermediate. 
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α-BHC 
 
Synonyms: AI3-09232; Benzene hexachloride-α-isomer; α-Benzene hexachloride; BRN 
3195880; CCRIS 327; EINECS 206-270-8; ENT 9232; α-HCH; α-Hexachloran; α-Hexachlorane; 
α-Hexachlorcyclohexane; α-Hexachlorocyclohexane; 1,2,3,4,5,6-Hexachloro-α-cyclohexane; 
1α,2α,3β,4α,5β,6β-Hexachlorocyclohexane; α-1,2,3,4,5,6-Hexachlorocyclohexane; α-Lindane; 
TBH; UN 2761. 
 

Cl

Cl Cl

Cl

Cl

Cl  
 
Note: α-BHC is a steroisomer of γ-HCH, the active ingredient of lindane. 
 
CASRN: 319-84-6; DOT: 2761; DOT label: Poison; molecular formula: C6H6Cl6; FW: 290.83; 
RTECS: GV3500000 
 
Physical state, color, and odor: 
Brownish to white monoclinic prisms, crystalline solid or powder with a phosgene-like odor 
(technical grade). An odor threshold concentration of 88 µg/kg was reported by Sigworth (1964). 
 
Melting point (°C): 
157.3 (Plato and Glasgow, 1969) 
 
Boiling point (°C): 
288 (Weast, 1986) 
 
Density (g/cm3): 
1.870 at 20 °C (quoted, Horvath, 1982) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.50 at 20 °C using method of Hayduk and Laudie (1974) 
 
Entropy of fusion (cal/mol⋅K): 
17.2 (Plato and Glasgow, 1969) 
 
Heat of fusion (kcal/mol): 
7.400 (DSC, Plato and Glasgow, 1969) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
1.68 at 10 °C, 4.24 at 20 °C, 9.08 at 30 °C, 15.0 at 35 °C, 21.8 at 40 °C (gas stripping, Jantunen 

and Bidleman, 2000) 
0.12 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
0.938 at 5 °C, 1.48 at 10 °C, 3.85 at 20 °C, 8.39 at 30 °C, 12.8 at 35 °C (average of bubble 

stripping and dynamic headspace techniques-GC, Sahsuvar et al., 2003) 
0.888 at 5 °C, 1.58 at 15 °C, 2.27 at 20 °C, 2.96 at 25 °C, 6.02 at 35 °C; in 3% NaCl solution: 1.48 

at 5 °C, 2.76 at 15 °C, 5.23 at 25 °C, 7.20 at 35 °C (gas stripping-GC, Cetin et al., 2006) 
 
Bioconcentration factor, log BCF: 
3.20–3.38 (fish tank), 2.85 (Lake Ontario) (rainbow trout, Oliver and Niimi, 1985) 
2.49 (Chlamydomonas, Canton et al., 1977) 
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2.79 (freshwater fish), 0.00 (fish, microcosm) (Garten and Trabalka, 1983) 
3.04 (Brachydanio rerio, Devillers et al., 1996) 
3.90–4.04 (Artemia salina), 4.23 (Lebistes reticulatus) (lipid basis, Canton et al., 1978) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.279 (Karickhoff, 1981) 
3.01, 3.10, 3.30, 3.31, 3.34 (lateritic soil), 3.12, 3.33 (Kari soil), 3.14 (sandy soil), 3.19, 3.46 

(alluvial soil), 3.32 (Pokkali soil) (Wahid and Sethunathan, 1979) 
 
Octanol/water partition coefficient, log Kow: 
3.81 at 22 °C (shake flask-GLC, Kurihara et al., 1973) 
3.72 (Schwarzenbach et al., 1983) 
3.776 at 25 °C (shake flask-GLC, de Bruijn et al., 1989) 
3.75 at 45 °C (shake flask-GLC, Paschke and Schüürmann, 1998) 
3.77 at 25 °C (shake flask-GLC, Paschke and Schüürmann, 2000) 
 
Solubility in organics: 
Soluble in ethanol, benzene, chloroform (Weast, 1986), cod liver oil, and octanol (Montgomery, 
1993) 
 
Solubility in water (mg/L): 
1.4 (salt water, Canton et al., 1978) 
At 28 °C: 1.48, 1.77 (0.05 µ particle size), 1.21, 2.03 (0.1 µ particle size) (Kurihara et al., 1973) 
2.00 at 25 °C (extraction-GLC, Weil et al., 1974) 
1.63 at 20 °C (Brooks, 1974) 
 
Vapor pressure (x 10-5 mmHg): 
2.5 at 20 °C (Balson, 1947) 
2.15 at 20 °C (Sims et al., 1988) 
173 at 25 °C (subcooled liquid vapor pressure calculated from GC retention time data, Hinckley et 

al., 1990) 
 
Environmental fate: 
 Biological. Clostridium sphenoides biodegraded α-BHC to δ-3,4,5,6-tetrachloro-1-cyclohexane 
(Heritage and MacRae, 1977). In four successive 7-d incubation periods, α-BHC (5 and 10 mg/L) 
was recalcitrant to degradation in a settled domestic wastewater inoculum (Tabak et al., 1981). 
 Soil. Under aerobic conditions, indigenous microbes in contaminated soil produced 
pentachlorocyclohexane. However, under methanogenic conditions, α-BHC was converted to 
chlorobenzene, 3,5-dichlorophenol, and the tentatively identified compound 2,4,5-trichlorophenol 
(Bachmann et al., 1988). Manonmani et al. (2000) isolated a microbial consortium from sewage 
and soil that could completely mineralize α-BHC in 14 d at 30 °C. The acclimated consortium 
could degrade up to 100 mg/L of α-BHC within 72 h at a degradation rate of 58 mg/L·day. 
 Surface Water. Hargrave et al. (2000) calculated BAFs as the ratio of the compound tissue 
concentration [wet and lipid weight basis (ng/g)] to the concentration of the compound dissolved 
in seawater (ng/mL). Average log BAF values for α-BHC in ice algae and phytoplankton collected 
from the Barrow Strait in the Canadian Archipelago were 6.18 and 6.08, respectively. 
 Photolytic. When an aqueous solution containing α-BHC was photooxidized by UV light at 90–
95 °C, 25, 50, and 75% degraded to carbon dioxide after 4.2, 24.2, and 40.0 h, respectively 
(Knoevenagel and Himmelreich, 1976). In basic, aqueous solutions, α-BHC dehydrochlorinates 
forming pentachlorocyclohexene before being transformed to trichlorobenzenes. In a buffered 
aqueous solution at pH 8 and 5 °C, the calculated hydrolysis half-life is 26 yr (Ngabe et al., 1993). 
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 Chemical/Physical. Emits very toxic chloride fumes when heated to decomposition (Lewis, 
1990). α-BHC will hydrolyze via trans-dehydrochlorination of the axial chlorines resulting in the 
formation of HCl and the intermediate 1,3,4,5,6-pentachlorocyclohexene. The intermediate will 
undergo hydrolysis resulting in the formation of 1,2,3-trichlorobenzene, 1,2,4-trichlorobenzene, 
and HCl (Kollig, 1993). 
 Brubaker and Hites (1998a) investigated the gas-phase reaction of α-BHC with OH radicals in a 
helium gas filled quartz chamber at temperatures of 73, 92, and 113 °C. The measured OH 
reaction rate constants were extrapolated by the Arrhenius equation. The estimated rate constants 
at 4 and 25 °C were 1.0 and 1.4 x 10-13 cm3/sec. 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 303, 112, 41, and 15 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Toxicity: 
 EC50 (96-h) for guppies (Lebistes reticulatus) 1.31 mg/L (Canton et al., 1978). 
 EC50 (48-h) for Daphnia pulex 680 µg/L (isomeric mixture, Johnon and Finley, 1980) 
 LC10 (35-d) for Lebistes reticulatus 0.5 mg/L (Canton et al., 1978). 
 LC50 (96-h) for Poecilia reticulata 1.49, Brachydanio rerio 1.11, Paracheirodon axelrodi 1.52 
(Oliverira-Filho and Paumgarten, 1997), Lebistes reticulatus >1.4 mg/L, Artemia salina 0.5 mg/L 
(Canton et al., 1978); for isomeric mixture: cutthroat trout 9 µg/L, rainbow trout 18 µg/L, goldfish 
348 µg/L, fathead minnow 125 µg/L, channel catfish 105 µg/L, bluegill sunfish 67 µg/L, 
largemouth bass 41 µg/L (Johnson and Finley). 
 LC50 (72-h) values were 1.58, 1.11, and 1.52 mg/L for Poecilia reticulata, Brachydanio rerio, 
and Paracheirodon axelrodi, respectively (Oliverira-Filho and Paumgarten, 1997). 
 LC50 (48-h) values of 1.95, 1.11, and 1.52 mg/L for Poecilia reticulata, Brachydanio rerio, and 
Paracheirodon axelrodi, respectively (Oliverira-Filho and Paumgarten, 1997). 
 LC50 (24-h) values of 2.62, 1.41, and 1.64 mg/L for Poecilia reticulata, Brachydanio rerio, and 
Paracheirodon axelrodi, respectively (Oliverira-Filho and Paumgarten, 1997). 
 Acute oral LD50 for rats 177 mg/kg (quoted, RTECS, 1985). 
 
Use: Not produced commercially in the U.S. and its sale is prohibited by the U.S. EPA. 
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β-BHC 
 
Synonyms: AI3-09233; trans-α-Benzene hexachloride; β-Benzene hexachloride; Benzene-cis-
hexachloride; BRN 1907338; CCRIS 328; EINECS 206-271-3; ENT 9233; β-HCH; β-Hexa-
chloran; β-Hexachlorobenzene; 1α,2β,3α,4β,5α,6β-Hexachlorocyclohexane; β-Hexachloro-
cyclohexane; 1,2,3,4,5,6-Hexachloro-β-cyclohexane; 1,2,3,4,5,6-Hexachloro-trans-cyclohexane; 
β-1,2,3,4,5,6-Hexachlorocyclohexane; β-Isomer; β-Lindane; TBH; UN 2761. 
 

Cl

Cl Cl

Cl Cl

Cl  
 
Note: β-BHC is a steroisomer of γ-HCH, the active ingredient of lindane. 
 
CASRN: 319-85-7; DOT: 2761; DOT label: Poison; molecular formula: C6H6Cl6; FW: 290.83; 
RTECS: GV4375000 
 
Physical state: 
Although β-BHC is a solid at room temperature, the odor threshold concentration is 0.32 µg/kg 
(Sigworth, 1964). 
 
Melting point (°C): 
314.5 (quoted, Horvath, 1982) 
311.7 (quoted, Standen, 1964) 
 
Boiling point (°C): 
60 at 0.58 mmHg (quoted, Horvath, 1982) 
Sublimes at 760 mmHg (U.S. EPA, 1980a) 
 
Density (g/cm3): 
1.89 at 19 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.50 at 20 °C using method of Hayduk and Laudie (1974) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
4.41 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
0.53 at 5 °C, 0.91 at 10 °C, 2.17 at 20 °C, 5.23 at 30 °C, 8.68 at 35 °C; in 3% NaCl solution: 1.09 

at 5 °C, 1.48 at 15 °C, 2.76 at 25 °C, 4.24 at 35 °C (dynamic headspace-GC, Sahsuvar et al., 
2003) 

 
Bioconcentration factor, log BCF: 
2.82 (brown trout, Sugiura et al., 1980) 
3.08 (activated sludge), 2.26 (algae), 2.65 (golden ide) (Freitag et al., 1985) 
2.86 (freshwater fish), 2.97 (fish, microcosm) (Garten and Trabalka, 1983) 
3.17 (Brachydanio rerio, Devillers et al., 1996) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.462 (silt loam, Chiou et al., 1979) 
3.322 (Karickhoff, 1981) 
3.553 (Reinbold et al., 1979) 
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Ca-Staten peaty muck: 3.55 and 3.54 at 20 and 30 °C, respectively; Ca-Venado clay: 3.12 and 3.07 
at 19.8 and 30 °C, respectively (Mills and Biggar, 1969) 

3.06, 3.17, 3.27, 3.41, 3.43, 3.50 (lateritic soil), 3.27, 3.38 (Kari soil), 3.26 (sandy soil), 3.29, 3.32 
(alluvial soil), 3.50 (Pokkali soil) (Wahid and Sethunathan, 1979) 
 
Octanol/water partition coefficient, log Kow: 
3.80 at 22 °C (shake flask-GLC, Kurihara et al., 1973) 
3.842 at 25 °C (shake flask-GLC, de Bruijn et al., 1989) 
3.87 at 45 °C (shake flask-GLC, Paschke and Schüürmann, 1998) 
3.97 at 25 °C (shake flask-GLC, Paschke and Schüürmann, 2000) 
 
Solubility in organics: 
Soluble in ethanol, benzene, and chloroform (Weast, 1986) 
 
Solubility in water: 
130, 200 ppb at 28 °C (0.1 µm particle size, Kurihara et al., 1973) 
240 µg/L at 25 °C (extraction-GLC, Weil et al., 1974) 
700 ppb at 25 °C (Brooks, 1974) 
5 mg/L at 20 °C (Chiou et al., 1979) 
2.7 mg/L at 20 °C (Mills and Biggar, 1969) 
 
Vapor pressure (x 10-7 mmHg): 
2.8 at 20 °C (Balson, 1947) 
4.66 at 25 °C (Banerjee et al., 1990) 
 
Environmental fate: 
 Biological. No biodegradation of β-BHC was observed under denitrifying and sulfate-reducing 
conditions in a contaminated soil collected from the Netherlands (Bachmann et al., 1988). In four 
successive 7-d incubation periods, β-BHC (5 and 10 mg/L) was recalcitrant to degradation in a 
settled domestic wastewater inoculum (Tabak et al., 1981). 
 Chemical/Physical. Emits very toxic fumes of chloride, HCl, and phosgene when heated to 
decomposition (Lewis, 1990). β-BHC will not hydrolyze to any reasonable extent (Kollig, 1993). 
 
Toxicity: 
 EC50 (48-h) for Daphnia pulex 680 µg/L (isomeric mixture, Johnon and Finley, 1980 
 LC50 (96-h) values of 1.66, 1.52, and 1.10 mg/L for Poecilia reticulata, Brachydanio rerio, and 
Paracheirodon axelrodi, respectively (Oliverira-Filho and Paumgarten, 1997); for isomeric 
mixture: cutthroat trout 9 µg/L, rainbow trout 18 µg/L, goldfish 348 µg/L, fathead minnow 125 
µg/L, channel catfish 105 µg/L, bluegill sunfish 67 µg/L, largemouth bass 41 µg/L (Johnson and 
Finley). 
 LC50 (72-h) values of 2.18, 1.63, and 1.10 mg/L for Poecilia reticulata, Brachydanio rerio, and 
Paracheirodon axelrodi, respectively (Oliverira-Filho and Paumgarten, 1997). 
 LC50 (48-h) values of 2.68, 1.63, and 1.10 mg/L for Poecilia reticulata, Brachydanio rerio, and 
Paracheirodon axelrodi, respectively (Oliverira-Filho and Paumgarten, 1997). 
 LC50 (24-h) values of 3.14, 1.78, and 1.70 mg/L for Poecilia reticulata, Brachydanio rerio, and 
Paracheirodon axelrodi, respectively (Oliverira-Filho and Paumgarten, 1997). 
 Acute oral LD50 for rats 6,000 mg/kg (quoted, RTECS, 1985). 
 
Use: Insecticide. 
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δ-BHC 
 
Synonyms: AI3-09234; δ-Benzene hexachloride; BRN 1907334; EINECS 206-272-9; ENT 9234; 
δ-HCH; δ-Hexachlorocyclohexane; δ-1,2,3,4,5,6-Hexachlorocyclohexane; δ-(aeeeee)-1α,2α,3α,-
4β,5α,6β-Hexachlorocyclohexane; 1,2,3,4,5,6-Hexachloro-δ-cyclohexane; δ-Lindane; NSC 
11808; TBH; UN 2761. 
 

Cl

Cl

ClCl

Cl

Cl  
 
Note: δ-BHC is a steroisomer of γ-HCH, the active ingredient of lindane. 
 
CASRN: 319-86-8; DOT: 2761; DOT label: Poison; molecular formula: C6H6Cl6; FW: 290.83; 
RTECS: GV4550000 
 
Physical state and odor: 
Solid crystals or fine platelets with a faint musty-like odor 
 
Melting point (°C): 
141.5 (Lide, 1990) 
 
Boiling point (°C): 
60 at 0.34 mmHg (quoted, Horvath, 1982) 
60 at 0.50 mmHg (Lide, 1990) 
 
Density (g/cm3): 
1.87 (Hawley, 1981) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.50 at 20 °C using method of Hayduk and Laudie (1974) 
 
Heat of fusion (kcal/mol): 
4.9, 5.3 (DSC, Plato, 1972) 
 
Henry’s law constant (x 10-7 atm·m3/mol): 
2.5 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
 
Bioconcentration factor, log BCF: 
2.45 (Oncorhynchas mykiss, Devillers et al., 1996) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.279 (Karickhoff, 1981) 
 
Octanol/water partition coefficient, log Kow: 
4.14 at 22 °C (shake flask-GLC, Kurihara et al., 1973) 
4.15 at 45 °C (shake flask-GLC, Paschke and Schüürmann, 1998) 
3.85 at 25 °C (shake flask-GLC, Paschke and Schüürmann, 2000) 
 
Solubility in organics: 
Soluble in ethanol, benzene, and chloroform (Weast, 1986) 
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Solubility in water (ppm): 
31.4 at 25 °C (extraction-GLC, Weil et al., 1974) 
At 28 °C: 8.64, 11.6 (0.05 µ particle size), 10.7, 15.7 (0.1 µ particle size) (Kurihara et al., 1973) 
21.3 at 25 °C (Brooks, 1974) 
7 at 20 °C (Worthing and Hance, 1991) 
 
Vapor pressure (x 10-5 mmHg): 
1.7 at 20 °C (Balson, 1947) 
3.52 at 25 °C (Banerjee et al., 1990) 
 
Environmental fate: 
 Biological. Dehydrochlorination of δ-BHC by a Pseudomonas sp. under aerobic conditions was 
reported by Sahu et al. (1992). They also reported that when deionized water containing δ-BHC 
was inoculated with this species, the concentration of δ-BHC decreased to undetectable levels 
after 8 d with concomitant formation of chloride ions and δ-pentachlorocyclohexane. In four 
successive 7-d incubation periods, δ-BHC (5 and 10 mg/L) was recalcitrant to degradation in a 
settled domestic wastewater inoculum (Tabak et al., 1981). 
 Chemical/Physical. δ-BHC dehydrochlorinates in the presence of alkali’s. Although no products 
were reported, the hydrolysis half-lives at pH values of 7 and 9 are 191 d and 11 h, respectively 
(Worthing and Hance, 1991). 
 
Toxicity: 
 EC50 (48-h) for Daphnia pulex 680 µg/L (isomeric mixture, Johnon and Finley, 1980) 
 LC50 (96-h) values of 2.83, 1.58, and 0.84 mg/L for Poecilia reticulata, Brachydanio rerio, and 
Paracheirodon axelrodi, respectively (Oliverira-Filho and Paumgarten, 1997); for isomeric 
mixture: cutthroat trout 9 µg/L, rainbow trout 18 µg/L, goldfish 348 µg/L, fathead minnow 125 
µg/L, channel catfish 105 µg/L, bluegill sunfish 67 µg/L, largemouth bass 41 µg/L (Johnson and 
Finley). 
 LC50 (72-h) values of 3.27, 1.58, and 1.42 mg/L for Poecilia reticulata, Brachydanio rerio, and 
Paracheirodon axelrodi, respectively (Oliverira-Filho and Paumgarten, 1997). 
 LC50 (48-h) values of 3.79, 1.87, and 2.19 mg/L for Poecilia reticulata, Brachydanio rerio, and 
Paracheirodon axelrodi, respectively (Oliverira-Filho and Paumgarten, 1997). 
 LC50 (24-h) values of 4.05, 2.64, and 2.59 mg/L for Poecilia reticulata, Brachydanio rerio, and 
Paracheirodon axelrodi, respectively (Oliverira-Filho and Paumgarten, 1997). 
 Acute oral LD50 for rats 1,000 mg/kg (quoted, RTECS, 1985). 
 
Use: Insecticide. 
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BIPHENYL 
 
Synonyms: AI3-00036; Bibenzene; 1,1′-Biphenyl; BRN 1634058; Carolid AL; Caswell No. 087; 
CCRIS 935; CP 390; Diphenyl; 1,1′-Diphenyl; EPA pesticide chemical code 017002; EINECS 
202-163-5; FEMA No. 3129; Lemonene; MCS 1572; NSC 14916; Phenador-X; Phenylbenzene; 
Tetrosin LY; UN 3077, Xenene. 
 

 
 
CASRN: 92-52-4; DOT: UN 3077; molecular formula: C12H10; FW: 154.21; RTECS: 
NU8050000; Merck Index: 12, 3372 
 
Physical state, color, and odor: 
White scales with a pleasant but peculiar odor. Odor threshold concentration is 0.83 ppb (quoted, 
Amoore and Hautala, 1983). 
 
Melting point (°C): 
69.5–70.5 (Ohki and Kowalczyk, 1969) 
68.6 (Parks and Huffman, 1931) 
 
Boiling point (°C): 
255.9 (Weast, 1986) 
254–255 (Windholz et al., 1983) 
 
Density (g/cm3): 
0.8660 at 20 °C (Weast, 1986) 
0.9900 at 68.5–71 °C (Acros Organics, 2002) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.62 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
113 (NIOSH, 1997) 
 
Lower explosive limit (%): 
0.6 at 111 °C (NIOSH, 1997) 
 
Upper explosive limit (%): 
5.8 at 155 °C (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
12.20 (Miller et al., 1984) 
13.0 (Smith, 1979; Spaght et al., 1932; Ueberreiter and Orthmann, 1950) 
14.0 (Plato and Glasgow, 1969) 
 
Heat of fusion (kcal/mol): 
4.18 (Miller et al., 1984) 
4.52 (Wauchope and Getzen, 1972) 
4.800 (DES, Plato and Glasgow, 1969) 
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Henry’s law constant (x 10-4 atm⋅m3/mol): 
4.05 at 25 °C (gas stripping-UV spectrophotometry, Mackay et al., 1979) 
1.93 at 25 °C (wetted-wall column, Fendinger and Glotfelty, 1990) 
3.08 at 25 °C (Mackay and Shiu, 1981; gas stripping-UV spectrophotometry, Shiu and Mackay, 

1997) 
4.74, 3.44, 6.28, 10.76, and 12.97 at 2.0, 6.0, 10.0, 18.0, and 25.0 °C, respectively (EPICS-SPME, 

Dewulf et al., 1999) 
2.92 at 25 °C (air stripping-GC, Destaillats and Charles, 2002) 
 
Ionization potential (eV): 
8.27 ± 0.01 (Franklin et al., 1969) 
8.30 (Krishna and Gupta, 1970) 
 
Bioconcentration factor, log BCF: 
2.53 (fish, Kenaga and Goring, 1980) 
3.12 (rainbow trout, Veith et al., 1979) 
2.73 (Chlorella fusca, Geyer et al., 1981; Freitag et al., 1982; Halfon and Reggiani, 1986) 
3.41 (activated sludge), 2.45 (golden ide) (Freitag et al., 1985) 
2.45 (fish), 3.41 (activated sludge) (Halfon and Reggiani, 1986) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.03 (Kishi et al., 1990) 
3.52 (Apison soil), 2.95 (Fullerton soil), 2.94 (Dormont soil) (Southworth and Keller, 1986) 
3.76, 3.85, 4.10 (glaciofluvial, sandy aquifer, Nielsen et al., 1996) 
Average Kd values for sorption of biphenyl to corundum (α-Al2O3) and hematite (α-Fe2O3) were 

0.231 and 0.983 mL/g, respectively (Mader et al., 1997) 
 
Octanol/water partition coefficient, log Kow: 
3.95 at 25 °C (modified shake-flask-UV spectrophotometry, Sanemasa et al., 1994) 
4.01 (estimated from HPLC capacity factors, Eadsforth et al., 1986) 
4.09 (Rogers and Cammarata, 1969) 
4.04 at 23 °C (shake flask-HPLC, Banerjee et al., 1980; Rogers and Cammarata, 1969) 
3.76 (Geyer et al., 1984; generator column-GC, Miller et al., 1984) 
3.95 (quoted, Ruepert et al., 1985) 
4.00 (estimated using HPLC, DeKock and Lord, 1987) 
4.008 at 25 °C (shake flask-GLC, de Bruijn et al., 1989) 
3.89 (Woodburn et al., 1984; generator column, Doucette and Andren, 1988; Camilleri et al., 

1988) 
4.11, 4.13 (generator column-HPLC, Garst, 1984; RP-HPLC, Garst and Wilson, 1984) 
3.91 (estimated by HPLC, Tipker et al., 1988) 
3.79 (Rapaport and Eisenreich, 1984) 
4.10 (Bruggeman et al., 1982) 
 
Solubility in organics: 
In benzene expressed as mole fraction: 0.5118 at 37.0 °C, 0.6478 at 47.6 °C, 0.8195 at 59.2 °C, 

0.8916 at 63.2 °C (shake flask-gravimetric, McLaughlin and Zainal, 1959). 
In mole fraction: 0.1551 in nonane, 0.1636 in decane, 0.2151 in hexadecane, 0.2194 in 

cyclooctane, 0.1740 in tert-butylcyclohexane, 0.1094 in 2,2,4-trimethylpentane, 0.0226 in butyl 
ether, 0.01851 in methanol, 0.03456 in ethanol, 0.04620 in 1-propanol, 0.03533 in 2-propanol, 
0.05788 in 1-butanol, 0.05005 in 2-butanol, 0.03906 in isobutyl alcohol, 0.04118 in tert-butyl 
alcohol, 0.07573 in 1-pentanol, 0.06525 in 2-propanol, 0.05664 in 3-methyl-1-butanol, 0.07120 
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in 2-methyl-2-butanol, 0.08592 in 1-hexanol, 0.07216 in 2-methyl-1-pentanol, 0.06115 in 4-
methyl-2-pentanol, 0.1001 in 1-heptanol, 0.1097 in 1-octanol, 0.09481 in 2-ethyl-1-hexanol, 
0.00269 in ethylene glycol, 0.0.369 in carbon disulfide (De Fina et al., 1999a) 

 
Solubility in water: 
39.1 µmol/L at 25 °C (shake flask-LSC, Banerjee et al., 1980) 
43.5 µmol/L at 25 °C (generator column-GC, Miller et al., 1984) 
At 25 °C: 7.45 mg/kg in distilled water and 4.76 mg/kg in artificial seawater (salinity 35 g/kg) 

(shake flask-GC, Eganhouse and Calder, 1976) 
In mg/L: 2.83 at 0.4 °C, 2.97 at 2.4 °C, 3.38 at 5.2 °C, 3.64 at 7.6 °C, 4.06 at 10.0 °C, 4.58 at 12.6 

°C, 5.11 at 14.9 °C, 5.27 at 15.9 °C, 7.48 at 25.0 °C, 7.78 at 25.6 °C, 9.64 at 30.2 °C, 9.58 at 
30.4 °C, 11.0 at 33.3 °C, 11.9 at 34.9 °C, 12.5 at 36.0 °C, 17.2 at 42.8 °C (shake flask-UV 
spectrophotometry, Bohon and Claussen, 1951) 

5.94 mg/L solution at 25 °C (shake flask-UV spectrophotometry, Andrews and Keefer, 1949) 
7.0 mg/L at 25 °C (shake flask-fluorescence, Mackay and Shiu, 1977) 
2.64, 7.08, 8.88, 13.8, 22.1, and 37.2 mg/kg at 0.0, 25.0, 30.3, 40.1, 50.1, and 60.5 °C, respectively 

(shake flask-UV spectrophotometry, Wauchope and Getzen, 1972) 
42 µmol/L at 29 °C (Stucki and Alexander, 1987) 
At 20 °C: 38, 23.9, 23.9, and 26.3 µmol/L in distilled water, Pacific seawater, artificial seawater, 

and 35% NaCl, respectively (modified shake flask method-fluorometry, Hashimoto et al., 1984) 
In NaCl (g/kg) at 25 °C, µg/kg: 6.08 (13.25), 5.46 (26.24), 4.62 (39.05), 4.16 (46.28), 4.13 

(51.62), 3.54 (63.97), 3.45 (63.97) (Paul, 1952) 
6.99 mg/L at 22 °C (Coyle et al., 1997) 
7.2 mg/L at 25 °C (Billington et al., 1988) 
45.7 µmol/L at 25 °C (Akiyoshi et al., 1987) 
49.1 µmol/kg at 25.0 °C (shake flask-UV spectrophotometry, Vesala, 1974) 
15.7 mg/L at 25 °C (generator column-HPLC/UV spectrophotometry, Swann et al., 1983) 
5.32 mg/L at 25 °C (generator column-GC, Oleszek-Kudlak et al., 2004a) 
45.70 µmol/L at 30 °C (shake flask-UV spectrophotometry, Yalkowsky et al., 1983, 1983a) 
 
Vapor pressure (x 10-4 mmHg): 
145,500 at 127 °C (Eiceman and Vandiver, 1983) 
100 at 25 °C (quoted, Mackay et al., 1982) 
5.84 at 20.7 °C, 8.87 at 24.0 °C, 15.4 at 29.15 °C (effusion method, Bradley and Cleasby, 1953) 
530 at 25 °C (estimated-GC, Bidleman, 1984) 
1,200 at 53.0 °C, 2,600 at 61.0 °C, 6,900 at 71.0 °C (Sharma and Palmer, 1974) 
497 at 25 °C (estimated using GC retention data, Foreman and Bidleman, 1985) 
97.5 at 25 °C (Bright, 1951) 
251 at 25 °C (subcooled liquid vapor pressure calculated from GC retention time data, Hinckley et 

al., 1990) 
88.1 at 25 °C (extrapolated from vapor pressures determined at higher temperatures, Tesconi and 

Yalkowsky, 1998) 
7.95 at 5.2 °C, 27.1 at 14.9 °C, 86.3 at 24.7 °C (gas saturation technique, Burkhard et al., 1984) 
 
Environmental fate: 
 Biological. Reported biodegradation products include 2,3-dihydro-2,3-dihydroxybiphenyl, 2,3-
dihydroxybiphenyl, 2-hydroxy-6-oxo-6-phenylhexa-2,4-dienoate, 2-hydroxy-3-phenyl-6-oxohexa-
2,4-dienoate, 2-oxopenta-4-enoate, phenylpyruvic acid (quoted, Verschueren, 1983), 2-hydroxy-
biphenyl, 4-hydroxybiphenyl, and 4,4′-dihydroxybiphenyl (Smith and Rosazza, 1974). The 
microbe Candida lipolytica degraded biphenyl into the following products: 2-, 3-, and 4-hydroxy-
biphenyl, 4,4′-dihydroxybiphenyl, and 3-methoxy-4-hydroxybiphenyl (Cerniglia and Crow, 1981). 
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With the exception of 3-methoxy-4-hydroxybiphenyl, these products were also identified as 
metabolites by Cunninghanella elegans (Dodge et al., 1979). In activated sludge, 15.2% 
mineralized to carbon dioxide after 5 d (Freitag et al., 1985). 
 Under aerobic conditions, Beijerinckia sp. degraded biphenyl to cis-2,3-dihydro-2,3-
dihydroxybiphenyl. In addition, Oscillatoria sp. and Pseudomonas putida degraded biphenyl to 4-
hydroxybiphenyl and benzoic acid, respectively (Kobayashi and Rittman, 1982). 
 Surface Water. The evaporation half-life of biphenyl in surface water (1 m depth) at 25 °C is 
estimated to be 7.52 h (Mackay and Leinonen, 1975). 
 Groundwater. Nielsen et al. (1996) studied the degradation of biphenyl in a shallow, 
glaciofluvial, unconfined sandy aquifer in Jutland, Denmark. As part of the in situ microcosm 
study, a cylinder that was open at the bottom and screened at the top was installed through a cased 
borehole approximately 5 m below grade. Five liters of water was aerated with atmospheric air to 
ensure aerobic conditions were maintained. Groundwater was analyzed weekly for approximately 
3 months to determine biphenyl concentrations with time. The experimentally determined first-
order biodegradation rate constant and corresponding half-life were 0.2/d and 3.47 d, respectively. 
 Photolytic. A carbon dioxide yield of 9.5% was achieved when biphenyl adsorbed on silica gel 
was irradiated with light (λ >290 nm) for 17 h (Freitag et al., 1985). Irradiation of biphenyl (λ 
>300 nm) in the presence of nitrogen monoxide resulted in the formation of 2- and 4-nitrobiphenyl 
(Fukui et al., 1980). Biphenyl (16.2 mg/L) in a methanol-water solution (3:7 v/v) was subjected to 
a high pressure mercury lamp or sunlight. Based on a rate constant of 5.1 x 10-4/min, the 
corresponding half-life is 22.61 h (Wang et al., 1991). In the vapor phase, biphenyl reacted with 
OH radicals forming benzoic acid (17–18% yield). Unidentified hydroxylated biphenyls were 
found inconsistently and only in trace amounts (Brubaker and Hites, 1998). 
 Chemical/Physical. The aqueous chlorination of biphenyl at 40 °C at a pH range of 6.2 to 9.0 
yielded 2-chlorobiphenyl and 3-chlorobiphenyl (Snider and Alley, 1979). In an acidic aqueous 
solution (pH 4.5) containing bromide ions and a chlorinating agent (sodium hypochlorite), 4-
bromobiphenyl formed as the major product. Minor products identified include 2-bromobiphenyl, 
2,4- and 4,4′-dibromobiphenyl (Lin et al., 1984). 
 Biphenyl will not hydrolyze because it has no hydrolyzable functional group. 
 
Exposure limits: NIOSH REL: TWA 1 mg/m3 (0.2 ppm), IDLH 100 mg/m3; OSHA PEL: TWA 1 
mg/m3; ACGIH TLV: TWA 0.2 ppm (adopted). 
 
Symptoms of exposure: Irritation of throat, eyes; headache, nausea, fatigue, numbness in limbs 
(Hamburg et al., 1989). An irritation concentration of 7.50 mg/m3 in air was reported by Ruth 
(1986). 
 An acceptable daily intake reported for humans is 125 µg/kg body weight (Worthing and Hance, 
1991). 
 
Toxicity: 
 EC50 (48-h) for Daphnia pulex 1.6 mg/L (Passino-Reader et al., 1997). 
 LC50 (48-h) for Daphnia magna 4.7 mg/L (LeBlanc, 1980). 
 LC50 (24-h) for Daphnia magna 27 mg/L (LeBlanc, 1980). 
 Acute oral LD50 for rats 3,280 mg/kg (quoted, RTECS, 1985). 
 
Source: Present in coal tar at a concentration of 2.72 mg/g (Lao et al., 1975). Detected in wood-
preserving creosotes at a concentration of 2.1 wt % (Nestler, 1974). Typical concentration of 
biphenyl in a heavy pyrolysis oil is 2.3 wt % (Chevron Phillips, May 2003). 
 
Uses: Heat transfer liquid; fungistat for oranges; plant disease control; manufacture of benzidine; 
organic synthesis. 
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BIS(2-CHLOROETHOXY)METHANE 
 
Synonyms: AI3-01455; BCEXM; Bis(2-chloroethyl)formal; Bis(β-chloroethyl)formal; BRN 
1698909; Dichlorodiethyl formal; Dichlorodiethyl methylal; Dichloroethyl formal; Di-2-chloro-
ethyl acetal; Di-2-chloroethyl formal; 2,2-Dichloroethyl formal; EINECS 203-920-2; 1,1′-[Meth-
ylenebis(oxy)]bis(2-chloroethane); 1,1′-[Methylenebis(oxy)]bis(2-chloroformaldehyde); Bis(β-
chloroethyl)acetal ethane; Formaldehyde bis(β-chloroethylacetal); NSC 5212; RCRA waste 
number U024; UN 1916. 
 

Cl
O O

Cl
 

 
CASRN: 111-91-1; DOT: 1916; DOT label: Poison; molecular formula: C5H10Cl2O2; FW: 173.04; 
RTECS: PA3675000 
 
Physical state and color: 
Colorless liquid 
 
Melting point (°C): 
-32.8 (Hawley, 1981) 
 
Boiling point (°C): 
218.1 (Webb et al., 1962) 
 
Density (g/cm3): 
1.2339 at 20/20 °C (Hawley, 1981) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.72 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
110 (open cup, Hawley, 1981) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
3.78 (calculated, U.S. EPA, 1980a) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.06 using method of Kenaga and Goring (1980) 
 
Octanol/water partition coefficient, log Kow: 
1.26 (calculated, Leo et al., 1971) 
 
Solubility in water: 
81,000 mg/L at 25 °C using method of Moriguchi (1975) 
 
Vapor density: 
7.07 g/L at 25 °C, 5.97 (air = 1) 
 
Vapor pressure (mmHg): 
1 at 53 °C (Weast, 1986) 
 
Environmental fate: 
 Biological. Using settled domestic wastewater inoculum, bis(2-chloroethoxy)methane (5 and 10 
mg/L) did not degrade after 28 d of incubation at 25 °C (Tabak et al., 1981). 
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 Chemical/Physical.  At influent concentrations of 10, 1.0, 0.1, and 0.01 mg/L, the GAC 
adsorption capacities were 50, 11, 2.6, and 0.6 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Toxicity: 
 Acute oral LD50 for rats 65 mg/kg (quoted, RTECS, 1985). 
 
Uses: Manufacture of insecticides, polymers; degreasing solvent; intermediate for polysulfide 
rubber. 
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BIS(2-CHLOROETHYL) ETHER 
 
Synonyms: AI3-04504; BCEE; Bis(β-chloroethyl) ether; BRN 0605317; Caswell No. 309; 
Chlorex; 1-Chloro-2-(β-chloroethoxy)ethane; Chloroethyl ether; 2-Chloroethyl ether; (β-Chloro-
ethyl) ether; CCRIS 88; DCEE; Dichlorodiethyl ether; 2,2′-Dichlorodiethyl ether; β,β′-Dichlorodi-
ethyl ether; Dichloroether; Dichloroethyl ether; α,α′-Dichloroethyl ether; Di(β-chloroethyl) ether; 
Di(2-chloroethyl) ether; sym-Dichloroethyl ether; 2,2′-Dichloroethyl ether; Dichloroethyl oxide; 
1,5-Dichloro-3-oxapentane; EINECS 203-870-1; ENT 4504; EPA pesticide chemical code 
029501; NSC 406647; 1,1′-Oxybis(2-chloroethane); RCRA waste number U025; UN 1916. 
 

Cl
O

Cl
 

 
Note: Bis(2-chloroethyl) ether is produced by the chlorination of ethylene glycol or by treating 
ethylene chlorohydrin with sulfuric acid. Therefore, either ethylene glycol or ethylene 
chlorohydrin may be present as impurities.  
 
CASRN: 111-44-4; DOT: 1916; DOT label: Poison; molecular formula: C4H8Cl2O; FW: 143.01; 
RTECS: KN0875000; Merck Index: 12, 3116 
 
Physical state, color, and odor: 
Colorless to pale yellow volatile liquid with a pungent, fruity, chlorinated-like odor. The low odor 
and high odor threshold concentrations were 90.0 and 2,160 mg/m3, respectively (Ruth, 1986). 
 
Melting point (°C): 
-50 (NIOSH, 1997) 
 
Boiling point (°C): 
178.5 (Dean, 1973) 
 
Density (g/cm3): 
1.2199 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.80 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
55 (NFPA, 1984) 
 
Heat of fusion (kcal/mol): 
2.070 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
124.7, 15.8, 72.0, 12.5, and 1.38 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Howe et al., 
1987) 
 
Ionization potential (eV): 
9.85 (Franklin et al., 1969) 
 
Bioconcentration factor, log BCF: 
1.04 (bluegill sunfish, Veith et al., 1980) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.88 (Wilson et al., 1981) 
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Octanol/water partition coefficient, log Kow: 
1.12 (Veith et al., 1980) 
1.29 (Hansch and Leo, 1985) 
 
Solubility in organics: 
Soluble in acetone, ethanol, benzene, and ether (Weast, 1986) 
 
Solubility in water: 
17,400 mg/L (Hake and Rowe, 1963). 
10,200 mg/L at 20 °C (Du Pont, 1966) 
In wt %: 1.14 at 0 °C, 1.09 at 9.6 °C, 1.04 at 20.0 °C, 1.03 at 31.0 °C,1.05 at 40.0 °C, 1.11 at 50.1 

°C, 1.28 at 70.6 °C, 1.36 at 80.9 °C, 1.51 at 91.7 °C (shake flask-GC, Stephenson, 1992) 
17,195 mg/L at 25 °C (Veith et al., 1975) 
In g/kg: 9.799 at 10 °C, 10.110 at 20 °C, 10.216 at 30 °C (shake flask-GC, Howe et al., 1987) 
 
Vapor density: 
5.84 g/L at 25 °C, 4.94 (air = 1) 
 
Vapor pressure (mmHg): 
0.71 at 20 °C, 1.4 at 25 °C (quoted, Verschueren, 1983) 
1.55 at 25 °C (quoted, Howard, 1989) 
 
Environmental fate: 
 Biological. When 5 and 10 mg/L of bis(2-chloroethyl) ether were statically incubated in the 
dark at 25 °C with yeast extract and settled domestic wastewater inoculum, complete degradation 
was observed after 7 d (Tabak et al., 1981). 
 Soil. Based on data obtained from a 97-d soil column study, the estimated half-life of bis(2-
chloroethyl) ether in soil is approximately 16.7 d (Kincannon and Lin, 1985). 
 Surface Water. Using the method of Mackay and Wolkoff (1973), the calculated volatilization 
half-life from a surface water body 1 m deep is 5.8 d at 25 °C. 
 Chemical/Physical. The hydrolysis rate constant for bis(2-chloroethyl) ether at pH 7 and 25 °C 
was determined to be 2.6 x 10-5/h, resulting in a half-life of 3.0 yr. Products of hydrolysis include 
2-(2-chloroethoxy)ethanol, bis(2-hydroxyethyl) ether, HCl, and/or 1,4-dioxane (Ellington et al., 
1988; Enfield and Yates, 1990; Kollig, 1993). 
 A rate constant for the vapor phase reaction of bis(2-chloroethyl) ether with OH radicals in the 
atmosphere has been estimated to be 3.2 x 10-12 cm3/molecule·sec at 25 °C. At an atmospheric 
concentration of 5 x 105 OH radicals/cm3, the corresponding half-life is 5 d (Meylan and Howard, 
1993). 
 At influent concentrations of 10, 1.0, 0.1, and 0.01 mg/L, the GAC adsorption capacities were 
6.0, 0.086, 0.001, and 0.0002 mg/g, respectively (Dobbs and Cohen, 1980). 
 Emits chlorinated acids when incinerated (Sittig, 1985). 
 Reacts violently with chlorosulfonic acid and oleum.  
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: TWA 5 ppm (30 mg/m3), 
STEL 10 ppm (60 mg/m3), IDLH 100 ppm; OSHA PEL: ceiling 15 ppm (90 mg/m3); ACGIH 
TLV: TWA 30 mg/m3, STEL 60 mg/m3. 
 
Symptoms of exposure: Eye contact may cause conjunctival irritation and corneal injury. 
Extreme irritation to the eyes and nasal passages was observed by male volunteers when exposed 
to concentrations ranging from 550 to 1,000 ppm (Canadian Environmental Protection Act, 1993). 
Ingestion of low concentrations may cause nausea and vomiting (Patnaik, 1992). Symptoms of 
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inhalation include irritation of nose and throat (NIOSH, 1997). An irritation concentration of 
600.00 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 LC50 (contact) for earthworm (Eisenia fetida) 19 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (96-h) for bluegill sunfish 600 mg/L (Buccafusco et al., 1981). 
 LC50 (48-h) for Daphnia magna 240 mg/L (LeBlanc, 1980). 
 LC50 (24-h) for Daphnia magna 340 mg/L (LeBlanc, 1980). 
 LC50 (inhalation, 0.75-h) for rats 117 gm/m3; LC50 (inhalation, 4-h) for rats 5,850 gm/m3 (Smyth 
and Carpenter, 1948; Carpenter et al., 1949). 
 Acute oral LD50 for mice 112 mg/kg, rats 75 mg/kg (quoted, RTECS, 1985). 
 
Source: Bis(2-chloroethyl) ether does not occur naturally in the environment. In Canada, this 
compound enters the environment as a by-product from chlorination of waste streams containing 
ethylene, propylene (Environment Canada, 1993) or ethyl ether (quoted, Verschueren, 1983). 
 
Uses: Scouring and cleaning textiles; fumigants; processing fats, waxes, greases, cellulose esters; 
dewaxing agent for lubricating oils; preparation of insecticides, butadiene, pharmaceuticals; 
solvent in paints, varnishes and lacquers; selective solvent for production of high-grade lubricating 
oils; fulling, wetting and penetrating compounds; finish removers; spotting and dry cleaning; soil 
fumigant; acaricide; organic synthesis. 
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BIS(2-CHLOROISOPROPYL) ETHER 
 
Synonyms: AI3-18183; BCIE; BCMEE; Bis(β-chloroisopropyl) ether; Bis(2-chloro-1-methyleth-
yl) ether; Bis(2-chloro-3-methylethyl) ether; Bis(1-chloro-2-propyl) ether; BRN 1735833; CCRIS 
91; 1-Chloro-2-(β-chloroisopropoxy)propane; 2-Chloroisopropyl ether; β-Chloroisopropylether; 
(2-Chloro-1-methylethyl) ether; DCIP; Dichlorodiisopropyl ether; Dichloroisopropyl ether; 2,2′-
Dichloroisopropyl ether; EINECS 203-598-3; Isopropylchlorex; NCI-C50044; Nemamol; 
Nemamort; NSC 2849; 2,2′-Oxybis(1-chloropropane); Pichloram; RCRA waste number U027; 
UN 2490. 
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Note: Technical grade bis(2-chloroisopropyl) ether contains the isomer 2-chloro-1-methylethyl(2-
chloropropyl) ether (≤ 30 wt %). 
 
CASRN: 108-60-1; DOT: 2490; DOT label: Poison and corrosive material; molecular formula: 
C6H12Cl2O; FW: 171.07; RTECS: KN1750000 
 
Physical state and color: 
Colorless to light brown oily liquid. Verschueren (1983) reported an odor threshold concentration 
of 320 ppb. 
 
Melting point (°C): 
-97 (quoted, Verschueren, 1983) 
 
Boiling point (°C): 
78–79 (quoted, Kawamoto and Urano, 1989) 
 
Density (g/cm3): 
1.103 at 20 °C (Weast, 1986) 
1.1127 at 25 °C (quoted, Standen, 1964) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.68 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
85 (Hawley, 1981) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
1.1 (Pankow and Rosen, 1988) 
0.24 at 25 °C (static headspace-GC, Kawamoto and Urano, 1989) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Although experimental methods for estimation of this parameter for ethers are lacking in the 
documented literature, an estimated value of 2.39 was reported by Ellington et al. (1993). 
 
Octanol/water partition coefficient, log Kow: 
2.48 at 25 °C (RP-HPLC, Kawamoto and Urano, 1989) 
 
Solubility in organics: 
Soluble in acetone, ethanol, benzene, ether (Weast, 1986), and many other solvents including 
methanol, propanol, and 2-butanone. 
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Solubility in water: 
In wt %: 0.409 at 9.5 °C, 0.245 at 19.2 °C, 0.237 at 31.0 °C, 0.218 at 40.3 °C, 0.182 at 51.1 °C, 

0.209 at °C, 0.265 at 80.7 °C, 0.241 at 91.4 °C (shake flask-GC, Stephenson, 1992) 
 
Vapor density: 
6.99 g/L at 25 °C, 5.91 (air = 1) 
 
Vapor pressure (mmHg at 20 °C): 
0.85 (quoted, Verschueren, 1983) 
0.56 (quoted, Kawamoto and Urano, 1989) 
 
Environmental fate: 
 Biological. When bis(2-chloroisopropyl) ether (5 and 10 mg/L) was statically incubated in the 
dark at 25 °C with yeast extract and settled domestic wastewater inoculum, complete 
biodegradation was achieved after 14 d (Tabak et al., 1981). 
 Chemical/Physical. Kollig (1993) reported that bis(2-chloroisopropyl) ether is subject to 
hydrolysis forming HCl and the intermediate (2-hydroxyisopropyl-2-chloroisopropyl) ether. The 
intermediate compound undergoes hydrolysis yielding bis(2-hydroxyisopropyl) ether. Van Duuren 
et al. (1972) reported a hydrolysis half-life of 21 h at 25 °C and pH 7. 
 At an influent concentration of 1,008 mg/L, treatment with GAC resulted in nondetectable 
concentrations in the effluent. The adsorbability of the carbon used was 20 mg/g carbon (Guisti et 
al., 1974). Similarly, at influent concentrations of 10, 1.0, 0.1, and 0.01 mg/L, the GAC adsorption 
capacities were 88, 24, 6.3, and 1.7 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Symptoms of exposure: Exposure to vapors may cause eye and respiratory tract irritation 
(Patnaik, 1992). 
 
Toxicity: 
 LC50 (4-h inhalation) for rats 12.8 mg/L (Worthing and Hance, 1991). 
 LC50 (48-h) for carp >40 mg/L (Hartley and Kidd, 1987). 
 Acute oral LD50 for male rats 240 mg/kg, female mice 536 mg/kg (Worthing and Hance, 1991). 
 Acute percutaneous LD50 for rats >2,000 mg/kg (Worthing and Hance, 1991). 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however, a DWEL of 1 
mg/L was recommended (U.S. EPA, 2000). 
 
Source: A waste by-product in the manufacture of propylene glycol (quoted, Verschueren, 1983). 
 
Uses: Chemical intermediate in the manufacturing of dyes, resins, and pharmaceuticals; solvent 
and extractant for fats, waxes, and greases; textile manufacturing; agent in paint and varnish 
removers, spotting and cleaning agents; a combatant in liver fluke infections; preparation of glycol 
esters in fungicidal preparations and as an insecticidal wood preservative; apparently used as a 
nematocide in Japan but is not registered in the U.S. for use as a pesticide. 
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BIS(2-ETHYLHEXYL) PHTHALATE 
 
Synonyms: AI3-04273; BEHP; 1,2-Benzenedicarboxylic acid, bis(2-ethylhexyl) ester; Bioflex 
81; Bioflex DOP; Bis(2-ethylhexyl)-1,2-benzenedicarboxylate; BRN 1890696; Caswell No. 392K; 
CCRIS 237; Compound 889; DAF 68; DEHP; Di(2-ethylhexyl)ortho phthalate; Di(2-ethylhexyl) 
phthalate; Dioctyl phthalate; Di-sec-octyl phthalate; DOP; EINECS 204-211-0; EPA pesticide 
chemical code 295200; Ergoplast FDO; Ethylhexyl phthalate; 2-Ethylhexyl phthalate; Eviplast 80; 
Eviplast 81; Fleximel; Flexol DOP; Flexol plasticizer DOP; Goodrite GP 264; Hatcol DOP; 
Hercoflex 260; Kodaflex DOP; Mollan 0; NCI-C52733; NSC 17069; Nuoplaz DOP; Octoil; Octyl 
phthalate; Palatinol AH; o-Phthalic acid, bis(2-ethylhexyl) ester; o-Phthalic acid, dioctyl ester; 
Pittsburgh PX-138; Platinol AH; Platinol DOP; RC plasticizer DOP; RCRA waste number U028; 
Reomol D 79P; Reomol DOP; Sicol 150; Staflex DOP; Truflex DOP; UN 3082; Vestinol 80; 
Witicizer 312. 
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Note: In the documented literature, bis(2-ethylhexyl) phthalate is sometimes referred to as dioctyl 
phthalate. Not to be confused with di-n-octyl phthalate. Technical grades may contain minor 
quantities of acetic acid and phthalic anhydride. 
 
CASRN: 117-81-7; DOT: 3082; molecular formula: C24H38O4; FW: 390.57; RTECS: TI0350000; 
Merck Index: 12, 1291 
 
Physical state, color, and odor: 
Colorless, oily liquid with a very faint odor 
 
Melting point (°C): 
-50 (Acros Organics, 2002) 
 
Boiling point (°C): 
386.9 (Fishbein and Albro, 1972) 
230 at 5 mmHg (quoted, Howard, 1989) 
 
Density (g/cm3): 
0.987 at 14.9 °C, 0.983 at 20.1 °C, 0.980 at 25.0 °C, 0.976 at 30.0 °C (De Lorenzi et al., 1997) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.39 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
207 (Aldrich, 1990) 
196 (open cup, Broadhurst, 1972) 
 
Lower explosive limit (%): 
0.3 at 245 °C (NFPA, 1984) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
1.1 at 25 °C (calculated, Howard, 1989) 
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Bioconcentration factor, log BCF: 
3.73 (Chlorella fusca, Geyer et al., 1981, 1984; Freitag et al., 1982) 
2.25 (Phoxinus phoxinus), 2.49 (Pungitis pungitis), 4.02 (Lampetra planeri) (27-d exposure, 

Sodergren, 1982) 
1.96–2.76 (56-d exposure, Pimephales promelas, Mayer, 1976)  
5.02 (mosquito larvae, Metcalf et al., 1973) 
2.32 (Daphnia magna, Brown and Thompson, 1982) 
3.37, 3.40, 3.42 (Mytilus edulis, Brown and Thompson, 1982a) 
3.48 (activated sludge), 1.60 (golden ide) (Freitag et al., 1985) 
1.04 (Crassostrea virginica, Wofford et al., 1981) 
2.06 (bluegill sunfish, Barrows et al., 1980) 
2.49 (freshwater fish), 2.11 (fish, microcosm) (Garten and Trabalka, 1983) 
4.13 (scud), 3.49 (midge larvae), 3.72 (water flea), 3.36 (mayfly), 2.36 (sowbug) (Sanders et al., 

1973) 
2.19, 2.95 (Pimephales promelas, Devillers et al., 1996) 
0.95 (Oncorhynchus mykiss, Tarr et al., 1990) 
3.14 (Pimephales promelas, Mayer and Sanders, 1973) 
2.90 (fathead minnow, 28-d exposure), 4.32 (snail) (quoted, Callahan et al., 1979) 
 
Soil organic carbon/water partition coefficient, log Koc: 
5.0 (Neely and Blau, 1985) 
4.94 (Broome County, NY composite soil, Russell and McDuffie, 1986) 
5.15 (Carter and Suffett, 1983) 
4.48 (Missouri River sediments), 4.95 (Mississippi River sediments), 5.41 (river sediments east of 
Lorenzo, IL) (Williams et al., 1995) 
 
Octanol/water partition coefficient, log Kow: 
4.20 (Mackay, 1982) 
3.98 (Kenaga and Goring, 1980) 
5.11 (Geyer et al., 1984) 
7.8 (average of 16 measurements using HPLC, Klein et al., 1988) 
5.03 (shake flask-HPLC, Harnisch et al., 1983) 
7.453 at 25 °C (shake flask-GLC, de Bruijn et al., 1989) 
7.137 and 7.453 at 25 °C (shake flask-HPLC, Brooke et al., 1990) 
4.88 (quoted, Wams, 1987) 
7.27 (Ellington and Floyd, 1996) 
 
Solubility in organics: 
Miscible with mineral oil and hexane (U.S. EPA, 1985) 
 
Solubility in water (µg/L): 
400 at 25 °C (shake flask-GLC, Wolfe et al., 1980) 
41 at 20 °C (shake flask-UV spectrophotometry, Leyder and Boulanger, 1983) 
At 25 °C: 340, 300 (well water), 160 (natural seawater) (shake flask-HPLC, Howard et al., 1985) 
285 at 24 °C (technical grade, shake flask-nephelometry, Hollifield, 1979) 
47 at 25 °C (Klöpffer et al., 1982) 
360 (shake flask-turbidimetric, DeFoe et al., 1990) 
300 at 25 °C (Wams, 1987) 
17 at 22 °C (shake flask-tensiometry, Thomsen et al., 2001) 
1.9 at 20 °C in carbon treated well water poisoned with 50 mg/L mercuric chloride (Letinski et al., 

2002) 
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Vapor density: 
15.96 g/L at 25 °C, 13.48 (air = 1) 
 
Vapor pressure (x 10-9 mmHg): 
200 at 20 °C (Hirzy et al., 1978) 
At 20 °C: 44.6 (vapor balance method), 96.8 (gas saturated method) (Klöpffer et al., 1982) 
50 at 68 °C, 5,000 at 120 °C (Gross and Colony, 1973) 
6,450 at 25 °C (Howard et al., 1985) 
100 at 20 °C (Broadhurst, 1972) 
62 at 25 °C (Werner, 1952) 
8.25 at 20 °C (Riederer, 1990) 
340 at 25 °C (Wams, 1987) 
143 at 25 °C (calculated from GC retention time data, Hinckley et al., 1990) 
1,125 at 40 °C (Goodman, 1997) 
 
Environmental fate: 
 Biological. Bis(2-ethylhexyl) phthalate degraded in both amended and unamended calcareous 
soils from New Mexico. After 146 d, 76 to 93% degraded (mineralized) to carbon dioxide. No 
other metabolites were detected (Fairbanks et al., 1985). In a 56-d experiment, [14C]bis(2-
ethylhexyl) phthalate applied to soil-water suspensions under aerobic and anaerobic conditions 
gave 14CO2 yields of 11.6 and 8.1%, respectively (Scheunert et al., 1987). 
 When bis(2-ethylhexyl) phthalate was statically incubated in the dark at 25 °C with yeast extract 
and settled domestic wastewater inoculum, no degradation was observed after 7 d. In a 21-d 
period, however, gradual adaptation did occur resulting in 95 and 93% losses at concentrations of 
5 and 10 mg/L, respectively (Tabak et al., 1981). 
 Half-lives of 19 h and 4–5 wk were reported for bis(2-ethylhexyl) phthalate in activated sludge 
and river water, respectively (Saeger and Tucker, 1976). In sludge-amended agricultural soil, 
bis(2-ethylhexyl) phthalate (initial concentration 4.1 nmol/g) degraded at a rate of 25.6 pmol/g·day 
via the intermediate o-phthalic acid. Despite the presence of microorganisms capable of degrading 
bis(2-ethylhexyl) phthalate, >40% of the bis(2-ethylhexyl) phthalate added was not mineralized 
after 1 yr (Roslev et al., 1998).  Aerobic degradation of bis(2-ethylhexyl) phthalate by acclimated 
soil and activated sewage sludge microbes was studied using an acclimated shake flask CO2 
evolution test. After 28 d, loss of bis(2-ethylhexyl) phthalate (primary degradation) was >99%, 
with a lag phase of 2.7 d, and ultimate biodegradation (CO2 evolution) was 86%. The half-life 
under these conditions was 4.55 d (Sugatt et al., 1984). 
 In the presence of suspended natural populations from unpolluted aquatic systems, the second-
order microbial transformation rate constant determined in the laboratory was reported to be 4.2 ± 
0.7 x 10-15 L/organism⋅h (Steen, 1991). Using the modified Sturm test, >80% of bis(2-ethylhexyl) 
phthalate mineralized to carbon dioxide in 28 d (Scholz et al., 1997). 
 Surface Water. In laboratory experiments, the extrapolated volatilization half-life of bis(2-
ethylhexyl) phthalate in a stirred water vessel (outer dimensions 22 x 10 x 21 cm) conducted at 22 
and 30 °C and an air flow rate of 0.20 m/sec is 3,500 h (Klöpffer et al., 1982). 
 Photolytic. The estimated photolytic half-life of bis(2-ethylhexyl) phthalate in water is 143 d 
(Wolfe et al., 1980). 
 Chemical/Physical. Hydrolyzes in water to o-phthalic acid (via the intermediate 2-ethyl-hexyl 
hydrogen phthalate) and 2-ethylhexyl alcohol (Kollig, 1993; Wolfe et al., 1980). Although no pH 
value was given, the reported hydrolysis rate constant under alkaline conditions is 1,400/M⋅yr 
(Ellington et al., 1993; Kollig, 1993). A second-order rate constant of 1.1 x 10-4/M⋅sec was 
reported for the hydrolysis bis(2-ethylhexyl) phthalate at 30 °C and pH 8 (Wolfe et al., 1980). 
 Klöpffer et al. (1982) estimated an evaporation half-life of approximately 140 d from a 21-cm 
deep vessel. 
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 Pyrolysis of bis(2-ethylhexyl) phthalate in the presence of polyvinyl chloride at 600 °C 
produced the following compounds: methylindene, naphthalene, 1-methylnaphthalene, 2-
methylnaphthalene, biphenyl, dimethylnaphthalene, acenaphthene, fluorene, methylacenaphthene, 
methylfluorene, phenanthrene, anthracene, methylphenanthrene, methylanthracene, methylpyrene 
or fluoranthene, and 17 unidentified compounds (Bove and Dalven, 1984). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 11,300, 340, 10, and 0.32 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits (mg/m3): Potential occupational carcinogen. NIOSH REL: TWA 5, STEL 10, 
IDLH 5,000; OSHA PEL: TWA 5; ACGIH TLV: TWA 5 (adopted). 
 
Symptoms of exposure: Ingestion of 10 mL may cause gastrointestinal pain, hypermobility, and 
diarrhea (Patnaik, 1992).  
 
Toxicity: 
 EC10 (72-h) for Pseudokirchneriella subcapitata >3 µg/L (Jonsson and Baun, 2003). 
 EC10 (48-h) for Daphnia magna >3 µg/L (Jonsson and Baun, 2003). 
 EC10 (24-h) for Daphnia magna >3 µg/L (Jonsson and Baun, 2003). 
 EC10 (15-min) for Vibrio fisheri >3 µg/L (Jonsson and Baun, 2003). 
 EC50 (72-h) for Pseudokirchneriella subcapitata >3 µg/L (Jonsson and Baun, 2003). 
 EC50 (48-h) for Daphnia magna >3 µg/L (Jonsson and Baun, 2003), Chironomus plumosus >72 
mg/L (Mayer and Ellersieck, 1986), Daphnia pulex 133.0 µg/L (Passino and Smith, 1987). 
 EC50 (24-h) for Daphnia magna >3 µg/L (Jonsson and Baun, 2003). 
 EC50 (15-min) for Vibrio fisheri >3 µg/L (Jonsson and Baun, 2003). 
 LC50 (contact) for earthworm (Eisenia fetida) >25,000 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (96-h) for bluegill sunfish >770 mg/L (Spehar et al., 1982), Cyprinodon variegatus >550 
ppm (Heitmuller et al., 1981), fathead minnow >327 µg/L (DeFoe et al., 1990). 
 LC50 (72-h) for Cyprinodon variegatus >550 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for Daphnia pulex 113 µg/L (Passino and Smith, 1987), Daphnia magna 11 mg/L 
(LeBlanc, 1970), Cyprinodon variegatus >550 ppm (Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna >68 mg/L (LeBlanc, 1980), Cyprinodon variegatus >550 ppm 
(Heitmuller et al., 1981). 
 Acute LC50 for Cyprinodon variegatus >170 µg/L (Adams et al., 1995). 
  LD50 (dermal) for guinea pigs 10 g/kg (quoted, Autian, 1973). 
 Acute oral LD50 for guinea pigs 26 gm/kg, mice 30 gm/kg, rats 30,600 mg/kg, rabbits 34 gm/kg 
(quoted, RTECS, 1985). 
 The LOEC and NOEC reported for Daphnia magna were 160 and 77 µg/L, respectively 
(Rhodes et al., 1995). 
 Heitmuller et al. (1981) reported a NOEC of 550 ppm. 
 
Drinking water standard (final): MCLG: zero; MCL: 6 µg/L. In addition, a DWEL of 700 µg/L 
was recommended (U.S. EPA, 2000). 
 
Source: Detected in distilled water-soluble fractions of new and used motor oil at concentrations 
of 17–21 and ND-1.2 µg/L, respectively (Chen et al., 1994). Also may leach from plastic products 
used in analytical laboratories (e.g., tubing, containers). 
 
Uses: Plasticizer in PVC flooring and other flexible PVC products (e.g., bottles, garden hoses, 
fishing lures, fabric coatings, flexible medical plastics, tarps, and awnings), films, and sheets; in 
vacuum pumps. Also used in fluorescent lighting ballasts manufactured after 1979 as a 
replacement for PCBs (U.S. EPA, 1998). 
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BROMOBENZENE 
 
Synonyms: AI3-09059; BrBz; BRN 1236661; Benzene bromide; Bromobenzol; CCRIS 5887; 
EINECS 203-623-8; Monobromobenzene; Monobromobenzol; NCI-C55492; NSC 6529; Phenyl 
bromide; UN 2514. 
 

Br

 
 
CASRN: 108-86-1; DOT: 2514; DOT label: Flammable liquid; molecular formula: C6H5Br; FW: 
157.01; RTECS: CY9000000; Merck Index: 12, 1427 
 
Physical state, color, and odor: 
Mobile, clear, colorless to pale yellow liquid with an aromatic odor. The reported odor threshold is 
4.6 ppm (Mateson, 1955). 
 
Melting point (°C): 
-30.8 (Weast, 1986) 
 
Boiling point (°C): 
155.86 (Artigas et al., 1997) 
 
Density (g/cm3): 
1.5017 at 15 °C (Windholz et al., 1983) 
1.49466 at 20.00 °C (Tsierkezos et al., 2000) 
1.48818 at 25.00 °C (Artigas et al., 1997) 
1.48147 at 30.00 °C (Ramadevi et al., 1996) 
1.4730 at 35.00 °C (Nayak et al., 2003) 
 
Diffusivity in water (x 10-5 cm2/sec at 25 °C): 
1.03 (x = 10-6), 0.99 (x = 2 x 10-6), 0.96 (x = 5 x 10-6) (Gabler et al., 1996) 
 
Flash point (°C): 
51 (Windholz et al., 1983) 
 
Entropy of fusion (cal/mol⋅K): 
10.55 (Masi and Scott, 1975) 
 
Heat of fusion (kcal/mol): 
2.54 (Dean, 1987) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
2.527, 3.277, and 5.685 at 30.0, 35.0, and 44.8 °C, respectively (variable headspace method, 

Hansen et al., 1993, 1995) 
0.91 at 10.00 °C, 1.65 at 20.00 °C, 2.76 at 30.00 °C, 4.24 at 40.00 °C, 6.02 at 50.00 °C (inert gas 

stripping, Hovorka and Dohnal, 1997) 
2.47 at 25 °C (gas stripping-GC, Shiu and Mackay, 1997) 
 
Interfacial tension with water (dyn/cm): 
38.1 at 25 °C (Donahue and Bartell, 1952) 
39.30 at 20 °C, 37.96 at 40 °C, 36.30 at 60 °C, 34.33 at 80 °C (Jasper and Wood, 1955) 
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Ionization potential (eV): 
8.98 ± 0.02 (Franklin et al., 1969) 
9.41 (quoted, Yoshida et al., 1983) 
 
Bioconcentration factor, log BCF: 
3.18 (activated sludge), 2.28 (algae), 1.70 (golden ide) (Freitag et al., 1985) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.65 (estimated from HPLC capacity factors, Hodson and Williams, 1988) 
 
Octanol/water partition coefficient, log Kow: 
2.75 and 2.94 at 25 and 60 °C, respectively (shake flask-UV spectrophotometry, Kramer and 

Henze, 1990) 
3.15 (estimated from HPLC capacity factors, Eadsforth, 1986) 
3.01 at 25 °C (generator column-HPLC, Garst, 1984; RP-HPLC, Garst and Wilson, 1984; shake 

flask-GC, Watarai et al., 1982) 
2.99 at 25 °C (shake flask-UV, Fujita et al., 1964; shake flask-GLC, Hansch and Anderson, 1967) 
2.96 (Kenaga and Goring, 1980) 
2.98 (generator column-HPLC/GC, Wasik et al., 1981, 1983; generator column, Doucette and 

Andren, 1988) 
 
Solubility in organics: 
At 25 °C (wt %): alcohol (10.4) and ether (71.3). Miscible with benzene, chloroform, petroleum 
ethers (Windholz et al., 1983), and many other organic solvents (Patnaik, 1992). 
 
Solubility in water: 
500 mg/L at 20 °C (quoted, Verschueren, 1983) 
446 mg/L at 30 °C (Chiou et al., 1977) 
446 mg/kg at 30 °C (shake flask-interferometer, Gross and Saylor, 1931) 
410 mg/L at 25 °C (shake flask-UV spectrophotometry, Andrews and Keefer, 1950) 
2.92 mM at 35 °C (Hine et al., 1963) 
2.3 mM at 25 °C (shake flask-UV spectrophotometry, Yalkowsky et al., 1979) 
2.62 mM at 25 °C (generator column-HPLC/GC, Wasik et al., 1981, 1983) 
2.84 mmol/kg at 25.0 °C (shake flask-UV spectrophotometry, Vesala, 1974) 
 
Vapor density: 
6.42 g/L at 25 °C, 5.41 (air = 1) 
 
Vapor pressure (mmHg): 
3.3 at 20 °C (quoted, Verschueren, 1983) 
3.8 at 25 °C (quoted, Valsaraj, 1988) 
4.14 at 25 °C (quoted, Mackay et al., 1982) 
7.48 at 35 °C (Hine et al., 1963) 
 
Environmental fate: 
 Biological. In activated sludge, 34.8% of the applied bromobenzene mineralized to carbon 
dioxide after 5 d (Freitag et al., 1985). 
 Photolytic. A carbon dioxide yield of 19.7% was achieved when bromobenzene adsorbed on 
silica gel was irradiated with light (λ >290 nm) for 17 h (Freitag et al., 1985). Irradiation of 
bromobenzene in air containing nitrogen oxides gave phenol, 4-nitrophenol, 2,4-dinitrophenol, 4-
bromophenol, 3-bromonitrobenzene, 3-bromo-2-nitrophenol, 3-bromo-4-nitrophenol, 3-bromo-6-
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nitrophenol, 2-bromo-4-nitrophenol, and 2,6-dibromo-4-nitrophenol (Nojima et al., 1980). 
 Chemical/Physical. Bromobenzene will not hydrolyze to any reasonable extent. In the 
laboratory, no change in concentration was observed after 29 d at 85 °C in 0.1M NaOH and 0.1M 
HCl (Kollig, 1995). 
 Augusti et al. (1998) conducted kinetic studies for the reaction of bromobenzene (0.2 mM) and 
other monocyclic aromatics with Fenton’s reagent (8 mM hydrogen peroxide; [Fe+2] = 0.1 mM) at 
25 °C. They reported a reaction rate constant of 0.0740/min. 
 
Toxicity: 
 Acute oral LD50 for rats 2,699 mg/kg, mice 2,700 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard: No MCLs, MCLGs, or DWELs have been proposed (U.S. EPA, 
2000). 
 
Source: Storm water runoff, waste motor oils, improper disposal of laboratory solvent containing 
bromobenzene (quoted, Verschueren, 1983) 
 
Uses: Preparation of phenyl magnesium bromide used in organic synthesis; solvent for fats, 
waxes, and oils; motor oil additive; crystallizing solvent; chemical intermediate. 
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BROMOCHLOROMETHANE 
 
Synonyms: AI3-15514; BRN 1730801; Bromomethyl chloride; CB; CBM; CCRIS 817; 
Chlorobromomethane; Chloromethyl bromide; EINECS 200-826-3; Fluorocarbon 1011; Halon 
1011; Methylene chlorobromide; Mil-B-4394-B; NSC 7294; UN 1887. 
 

Br Cl  
 
CASRN: 74-97-5; DOT: 1887; molecular formula: CH2BrCl; FW: 129.39; RTECS: PA5250000 
 
Physical state, color, and odor: 
Clear, colorless liquid with a sweet, chloroform-like odor 
 
Melting point (°C): 
-87.5 (quoted, Riddick et al., 1986) 
 
Boiling point (°C): 
68.1 (Weast, 1986) 
 
Density (g/cm3): 
1.9344 at 20 °C (Weast, 1986) 
1.9229 at 25 °C (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.13 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Not applicable (NIOSH, 1997) 
 
Lower explosive limit (%): 
Not applicable (NIOSH, 1997) 
 
Upper explosive limit (%): 
Not applicable (NIOSH, 1997) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
1.44 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
10.77 ± 0.01 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.43 using method of Chiou et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
1.41 at 25 °C (generator column-HPLC/GC, Tewari et al., 1982; Wasik et al., 1981) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, ether (Weast, 1986), and many other solvents, particularly 
chlorinated hydrocarbons. 
 
Solubility in water: 
129 mM at 25.0 °C (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, 
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Wasik et al., 1981) 
15 g/kg H2O at 25 °C (O’Connell, 1963) 
 
Vapor density: 
5.29 g/L at 25 °C, 4.47 (air = 1) 
 
Vapor pressure (mmHg): 
115 at 20 °C (NIOSH, 1997) 
141.07 at 24.05 °C (Kudchadker et al., 1979) 
93.3 at 15.72 °C, 141.1 at 24.06 °C, 335.5 at 44.71 °C (dynamic boiling point method, McDonald 

et al., 1959) 
 
Environmental fate: 
 Biological. When bromochloromethane (5 and 10 mg/L) was statically incubated in the dark at 
25 °C with yeast extract and settled domestic wastewater inoculum for 7 d, 100% biodegradation 
with rapid adaptation was observed (Tabak et al., 1981). 
 Photolytic. The following rate constants were reported for the reaction of bromochloromethane 
and OH radicals as measured by both flash photolysis resonance fluorescence and discharge flow 
electron paramagnetic resonance techniques (x 10-13 cm3/molecule⋅sec): 0.91 at 4 °C, 1.11–1.13 at 
25 °C, 1.32–1.34 at 40 °C, 1.55–1.58 at 57 °C, 1.76–1.90 at 76 °C, 2.10–2.26 at 97 °C (Orkin et 
al., 1997). 
 Chemical/Physical. Although no products were identified, the estimated hydrolysis half-life in 
water at 25 °C and pH 7 is 44 yr (Mabey and Mill, 1978). Bromochloromethane reacts with 
bisulfide ion (HS-), produced by microbial reduction of sulfate, forming 1,3,5-trithiane and 
dithiomethane. Estimated reaction rate constants at 25 and 35 °C were 7.29 x 10-5 and 2.42 x 10-

4/M⋅sec, respectively (Roberts et al., 1992). 
 
Exposure limits: NIOSH REL: TWA 200 ppm (1,050 mg/m3), IDLH 2,000 ppm; OSHA PEL: 
TWA 200 ppm; ACGIH TLV: TWA 200 ppm (adopted) 
 
Toxicity: 
 LC50 (inhalation) for mice 15,850 mg/m3/8-h, rats 28,800 ppm/15-min (quoted, RTECS, 1985). 
 Acute oral LD50 for rats 5,000 mg/kg, mice 4,300 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however, a DWEL of 0.5 
mg/L was recommended (U.S. EPA, 2000). 
 
Source: Naturally formed by algal biological processes (Orkin et al., 1997) and is a disinfection 
byproduct in public water treatment systems. 
 
Uses: Fire extinguishing agent; cleaning agent in industrial applications; organic synthesis. 
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BROMODICHLOROMETHANE 
 
Synonyms: AI3-18134; BDCM; BRN 1697005; CCRIS 819; Dichlorobromomethane; EINECS 
200-856-7; NCI-C55243; NSC 8018; UN 2810. 
 

Br

Cl Cl  
 
CASRN: 75-27-4; DOT: 2810; molecular formula: CHBrCl2; FW: 163.83; RTECS: PA5310000; 
Merck Index: 12, 1438 
 
Physical state and color: 
Clear, colorless liquid 
 
Melting point (°C): 
-57.1 (Weast, 1986) 
 
Boiling point (°C): 
87 (Acros Organics, 2002) 
 
Density (g/cm3): 
1.980 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.98 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
None (Dean, 1987) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
2.12 at 25 °C (gas stripping-GC, Warner et al., 1987) 
16 at 20 °C (Nicholson et al., 1984) 
16, 26, and 40 at 20, 30, and 40 °C, respectively (Tse et al., 1992) 
In seawater (salinity 30.4‰): 5.52, 10.51, and 18.97 at 0, 10, and 20 °C, respectively (Moore et 

al., 1995) 
 
Ionization potential (eV): 
10.88 ± 0.05 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.77 (estimated, Ellington et al., 1993) 
1.79 (estimated, Schwille, 1988) 
 
Octanol/water partition coefficient, log Kow: 
1.88 (quoted, Mills et al., 1985) 
2.10 (Hansch and Leo, 1979; Mabey et al., 1982) 
 
Solubility in organics: 
Soluble in acetone, ethanol, benzene, chloroform, and ether (Weast, 1986) 
 
Solubility in water (mg/L): 
2,968 at 30 °C (vapor equilibrium-GC, McNally and Grob, 1984) 
3,031.9 at 30 °C (vapor equilibrium-GC, McNally and Grob, 1983) 
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Vapor density: 
6.70 g/L at 25 °C, 5.66 (air = 1) 
 
Vapor pressure (mmHg): 
50 at 20 °C (Dreisbach, 1952) 
 
Environmental fate: 
 Biological. Bromodichloromethane showed significant degradation with gradual adaptation in a 
static-culture flask-screening test (settled domestic wastewater inoculum) conducted at 25 °C. At 
concentrations of 5 and 10 mg/L, percent losses after 4 wk of incubation were 59 and 51, 
respectively. At a substrate concentration of 5 mg/L, 8% was lost due to volatilization after 10 d 
(Tabak et al., 1981). 
 Chemical/Physical. The estimated hydrolysis half-life in water at 25 °C and pH 7 is 137 yr 
(Mabey and Mill, 1978). Reported products of hydrolysis include carbon monoxide, hydrochloric 
and hydrobromic acids (Ellington et al., 1993; Kollig, 1993). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities at 
pH 5.3 were 7.9, 1.9, 0.47, and 0.12 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Toxicity: 
 Acute oral LD50 for rats 916 mg/kg, mice 450 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard (final): MCLG: zero; MCL: 0.08 mg/L. Total for all trihalomethanes 
cannot exceed a concentration of 0.08 mg/L. In addition, a DWEL of 700 µg/L was recommended 
(U.S. EPA, 2000). 
 
Source: By-product in chlorination of drinking water and use of fire extinguishers (quoted, 
Verschueren, 1983). 
 
Uses: Component of fire extinguisher fluids; solvent for waxes, fats, and resins; degreaser; flame 
retardant; heavy liquid for mineral and salt separations; chemical intermediate; laboratory use. 
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BROMOFORM 
 
Synonyms: AI3-28587; BRN 1731048; CCRIS 98; EINECS 200-854-6; Methenyl tribromide; 
Methyl tribromide; NCI-C55130; NSC 8019; RCRA waste number U225; Tribromomethane; 
UN 2515. 
 

Br Br

Br

 
 
Note: Bromoform may be stabilized with ethanol (≤ 3 %). 
 
CASRN: 75-25-2; DOT: 2515; DOT label: Poison; molecular formula: CHBr3; FW: 252.73; 
RTECS: PB5600000; Merck Index: 12, 1441 
 
Physical state, color, and odor: 
Clear, colorless to yellow liquid with a chloroform-like odor. Odor threshold concentration in 
water is 0.3 mg/kg (Verschueren, 1982). 
 
Melting point (°C): 
8.3 (Weast, 1986) 
 
Boiling point (°C): 
149.5 (Weast, 1986) 
 
Density (g/cm3): 
2.89165 at 20 °C (Kudchadker et al., 1979) 
2.8788 at 25.00 °C, 2.8659 at 30.00 °C, 2.8530 at 35.00 °C (Aminabhavi and Patil, 1998) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.95 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Noncombustible liquid (NIOSH, 1997) 
 
Lower explosive limit (%): 
Not applicable (NIOSH, 1997) 
 
Upper explosive limit (%): 
Not applicable (NIOSH, 1997) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
4.3 at 20 °C (Nicholson et al., 1984) 
4, 7, and 12 at 20, 30, and 40 °C, respectively (Tse et al., 1992) 
In seawater (salinity 30.4‰): 1.41, 2.88, and 5.22 at 0, 10, and 20 °C, respectively (Moore et al., 

1995) 
5.32 at 25 °C (gas stripping-GC, Warner et al., 1987) 
4.31 at 20.00 °C (inert gas stripping, Hovorka and Dohnal, 1997) 
2.33, 4.09, and 6.93 at 10, 20, and 30 °C, respectively (multiple equilibriation-GC, Munz and 

Roberts, 1987) 
3.36 at 20.0 °C, 7.09 at 35.0 °C, 20.5 at 50.0 °C (equilibrium static cell, Wright et al., 1992) 
 
Interfacial tension with water (dyn/cm at 20 °C): 
40.85 (Demond and Lindner, 1993) 
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Ionization potential (eV): 
10.51 ± 0.02 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.45 (Abdul et al., 1987) 
2.10 (Hutzler et al., 1986) 
 
Octanol/water partition coefficient, log Kow: 
2.30 (quoted, Mills et al., 1985) 
2.38 (quoted, Valsaraj, 1988) 
 
Solubility in organics: 
Soluble in ligroin (Weast, 1986). Miscible with benzene, chloroform, ether, petroleum ether, 
acetone, and oils (Windholz et al., 1983). 
 
Solubility in water: 
3,010 mg/kg at 15 °C, 3,190 mg/kg at 30 °C (shake flask-interferometer, Gross and Saylor, 1931) 
3,130 mg/L at 25 °C (quoted, Valsaraj, 1988) 
3,931 mg/L at 30 °C (vapor equilibrium-GC, McNally and Grob, 1984) 
3,180 mg/L at 30 °C (quoted, Horvath, 1982) 
 
Vapor density: 
10.33 g/L at 25 °C, 8.72 (air = 1) 
 
Vapor pressure (mmHg): 
4 at 20 °C (quoted, Munz and Roberts, 1987) 
5.4 at 25 °C (quoted, Mackay et al., 1982) 
 
Environmental fate: 
 Biological. Bromoform showed significant degradation with gradual adaptation in a static-
culture flask-screening test (settled domestic wastewater inoculum) conducted at 25 °C. At 
concentrations of 5 and 10 mg/L, percent losses after 4 wk of incubation were 48 and 35, 
respectively (Tabak et al., 1981). 
 Surface Water. Kaczmar et al. (1984) estimated the volatilization half-life of bromoform from 
rivers and streams to be 65.6 d. 
 Chemical/Physical. The estimated hydrolysis half-life in water at 25 °C and pH 7 is 686 yr 
(Mabey and Mill, 1978). Products of hydrolysis include carbon monoxide and hydrobromic acid 
(Kollig, 1993). When an aqueous solution containing bromoform was purged with hydrogen for 
24 h, only 5% of the bromoform reacted to form methane and minor traces of ethane. In the 
presence of colloidal platinum catalyst, the reaction proceeded at a much faster rate forming the 
same end products (Wang et al., 1988). In an earlier study, water containing 2,000 ng/µL of 
bromoform and colloidal platinum catalyst was irradiated with UV light. After 20 h, about 50% of 
the bromoform had reacted. A duplicate experiment was performed but the concentration of 
bromoform was increased to 3,000 ng/µL and 0.1 g zinc was added. After 14 h, only 0.1 ng/µL 
bromoform remained. Anticipated transformation products include methane and bromide ions 
(Wang and Tan, 1988). 
 Photolysis of an aqueous solution containing bromoform (989 µmol) and a catalyst 
[Pt(colloid)/Ru(bpy)2+/MV/EDTA] yielded the following products after 25 h (µmol detected): 
bromide ions (250), methylene bromide (475), and unreacted bromoform (421) (Tan and Wang, 
1987). 
 Bromoform (0.11 mM) reacted with OH radicals in water (pH 8.5) at a rate of 1.3 x 108/M⋅sec 
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(Haag and Yao, 1992). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the adsorption capacities of the 
GAC used were 19.6, 5.9, 1.8, and 0.52 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits: NIOSH REL: TWA 0.5 ppm (5 mg/m3), IDLH 85e respiratory irritation 
(Patnaik, 1992). 
 
Toxicity: 
 LC50 (96-h) for bluegill sunfish 29 mg/L (Spehar et al., 1982), Cyprinodon variegatus 18 ppm 
using natural seawater (Heitmuller et al., 1981). 
 LC50 (72-h) for Cyprinodon variegatus 18 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for Daphnia magna 46 mg/L (LeBlanc, 1980), Cyprinodon variegatus 19 ppm 
(Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna 56 mg/L (LeBlanc, 1980), Cyprinodon variegatus 19 ppm 
(Heitmuller et al., 1981). 
 Acute oral LD50 for rats 1,147 mg/kg, mice 1,400 mg/kg (quoted, RTECS, 1985); for male rats 
1,399, female rats 1,147 mg/kg (Chu et al., 1980); male mice 1,400 mg/kg, female mice 1,550 
mg/kg (Bowman et al., 1978). 
 Heitmuller et al. (1981) reported a NOEC of 2.9 ppm. 
 
Drinking water standard (final): MCLG: zero; MCL: 0.08 mg/L. Total for all trihalomethanes 
cannot exceed a concentration of 0.08 mg/L. In addition, a DWEL of 700 µg/L was recommended 
(U.S. EPA, 2000). 
 
Uses: Solvent for waxes, greases, and oils; separating solids with lower densities; component of 
fire-resistant chemicals; geological assaying; medicine (sedative); gauge fluid; intermediate in 
organic synthesis. 
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4-BROMOPHENYL PHENYL ETHER 
 
Synonyms: AI3-23460; 4-BPPE; p-BPPE; 4-Bromobiphenyl ether; 4-Bromodiphenyl ether; p-
Bromodiphenyl ether; 1-Bromo-4-phenoxybenzene; 1-Bromo-p-phenoxybenzene; 4-Bromophen-
oxybenzene; p-Bromophenoxybenzene; 4-Bromophenyl ether; p-Bromophenyl ether; p-Bromo-
phenyl phenyl ether; BRN 1308972; EINECS 202-952-4; NSC 5619; Phenyl-4-bromophenyl 
ether; Phenyl-p-bromophenyl ether; 4-Phenoxybromobenzene; p-Phenoxybromobenzene; RCRA 
waste number U030. 
 

O

Br  
 
CASRN: 101-55-3; molecular formula: C12H9BrO; FW: 249.11 
 
Physical state: 
Liquid 
 
Melting point (°C): 
18.7 (Weast, 1986) 
 
Boiling point (°C): 
310.1 (Weast, 1986) 
305 (Aldrich, 1990) 
 
Density (g/cm3): 
1.4208 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.63 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
>110 (Aldrich, 1990) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
1 (Pankow and Rosen, 1988) 
2.27 at 25 °C (integrated gas-stripping method, GC, Lau et al., 2006) 
 
Soil organic carbon/water partition coefficient, log Koc: 
4.94 using method of Karickhoff et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
5.15 (quoted, Walton, 1985) 
 
Solubility in organics: 
Soluble in ether (Weast, 1986) and many other solvents including 1,4-dioxane, benzene, and 
toluene. 
 
Vapor density: 
10.19 g/L at 25 °C, 8.60 (air = 1) 
 
Vapor pressure (mmHg): 
1.94 x 10-3 at 25 °C (subcooled liquid, Tittlemier et al., 2002) 
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Environmental fate: 
 Biological. Using settled domestic wastewater inoculum, 4-bromophenyl phenyl ether (5 and 10 
mg/L) did not degrade after 28 d of incubation at 25 °C (Tabak et al., 1981). 
 Chemical/Physical. At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC 
adsorption capacities were 303, 112, 41, and 15 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Toxicity: 
 LC50 (96-h) for bluegill sunfish 5.9 mg/L (Spehar et al., 1982). 
 LC50 (48-h) for Daphnia magna 0.36 mg/L (LeBlanc, 1980). 
 LC50 (24-h) for Daphnia magna 0.46 mg/L (LeBlanc, 1980). 
 
Use: Research chemical. 
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BROMOTRIFLUOROMETHANE 
 
Synonyms: Bromofluoroform; Carbon monobromide trifluoride; EINECS 200-887-6; F 13B1; FC 
13B1; FE 1301; Flugex 13B1; Fluorocarbon 1301; Freon 13B1; Halocarbon 13B1; Halon 1301; 
Khladon 13B1; Monobromotrifluoromethane; R 13B1; Refrigerant 13B1; Trifluorobromometh-
ane; Trifluoromethyl bromide; Trifluoromonobromomethane; UN 1009. 
 

Br

F F
F  

 
CASRN: 75-63-8; DOT: 1009; molecular formula: CBrF3; FW: 148.91; RTECS: PA5425000 
 
Physical state, color, and odor: 
Colorless gas with an ether-like odor 
 
Melting point (°C): 
-168 (quoted, Horvath, 1982) 
 
Boiling point (°C): 
-58 to -57 (Aldrich, 1990) 
 
Density (g/cm3): 
1.538 at 20 °C (quoted, Horvath, 1982) 
1.5800 at 20 °C (Lide, 1990) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.90 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Nonflammable gas (NIOSH, 1997) 
 
Lower explosive limit (%): 
Not applicable (NIOSH, 1997) 
 
Upper explosive limit (%): 
Not applicable (NIOSH, 1997) 
 
Henry’s law constant (atm⋅m3/mol): 
0.500 at 25 °C (Hine and Mookerjee, 1975) 
 
Ionization potential (eV): 
11.40 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.44 using method of Chiou et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
1.54 (Hansch and Leo, 1979) 
 
Solubility in organics: 
Soluble in chloroform (Weast, 1986) and many other solvents, particularly chlorinated 
hydrocarbons. 



Bromotrifluoromethane    153 
 

 

Solubility in water: 
0.03 wt % at 20 °C (NIOSH, 1997) 
 
Vapor density: 
6.09 g/L at 25 °C, 5.14 (air = 1) 
 
Vapor pressure (mmHg): 
>760 at 20 °C (NIOSH, 1997) 
 
Exposure limits: NIOSH REL: TWA 1,000 ppm (6,100 mg/m3), IDLH 40,000 ppm; OSHA PEL: 
TWA 1,000 ppm. 
 
Symptoms of exposure: Exposure to 10% in air for 3 min caused lightheadedness and paresthesia 
(Patnaik, 1992). 
 
Toxicity: 
 LC50 (inhalation) for mice 381 gm/m3, rats 416 gm/m3 (quoted, RTECS, 1985). 
 
Uses: Chemical intermediate; metal hardening; refrigerant; fire extinguishers. 
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1,3-BUTADIENE 
 
Synonyms: Biethylene; Bivinyl; Butadiene; Buta-1,3-diene; α,γ-Butadiene; Butadiene monomer; 
CCRIS 99; Divinyl; EINECS 203-450-8; EINECS 271-039-0; Erythrene; NCI-C50602; Pyrrol-
ylene; UN 1010; Vinylethylene. 
 

H2C
CH2

 
 
CASRN: 106-99-0; DOT: 1010; DOT label: Flammable liquid; molecular formula: C4H6; FW: 
54.09; RTECS: EI9275000; Merck Index: 12, 1534 
 
Physical state, color, and odor: 
Colorless gas with a mild, aromatic or gasoline-like odor. Experimentally determined detection 
and recognition odor threshold concentrations were 1.0 mg/m3 (0.45 ppmv) and 2.4 mg/m3 (1.1 
ppmv), respectively (Hellman and Small, 1974). 
 
Melting point (°C): 
-108.9 (Weast, 1986) 
 
Boiling point (°C): 
-4.4 (Weast, 1986) 
-4.50 (quoted, Howard, 1989) 
 
Density (g/cm3): 
0.6211 at 20 °C and 0.6149 at 25 °C (saturation pressure, Dreisbach, 1959) 
0.6789 at 25 °C (Hayduk and Minhas, 1987) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.95 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-76 (NIOSH, 1997) 
 
Lower explosive limit (%): 
2.0 (NIOSH, 1997) 
 
Upper explosive limit (%): 
12.0 (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
1.908 (Dean, 1987) 
 
Henry’s law constant (x 10-2 atm⋅m3/mol): 
6.3 at 25 °C (Hine and Mookerjee, 1975) 
 
Interfacial tension with water (dyn/cm at 22 °C): 
67 (estimated, CHRIS, 1984) 
 
Ionization potential (eV): 
9.18 (Krishna and Gupta, 1970) 
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Soil organic carbon/water partition coefficient, log Koc: 
2.08 (calculated, Mercer et al., 1990) 
 
Octanol/water partition coefficient, log Kow: 
1.99 (Hansch and Leo, 1979) 
 
Solubility in organics: 
In n-heptane (mole fraction): 0.668, 0.360, and 0.210 at 4.00, 25.00, and 50.00 °C, respectively 
(Hayduk and Minhas, 1987) 
 
Solubility in water: 
735 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
At 37.8 °C , the mole fraction solubilities at 517 and 1,034 mmHg are 8 x 10-5 and 1.6 x 10-4, 

respectively (Reed and McKetta, 1959) 
11 mM at 25 °C and 520 mmHg (Fischer and Ehrenberg, 1948) 
6.8 x 10-4 mole fraction at 4.00 °C (constant flow-volumetric, Hayduk and Minhas, 1987) 
 
Vapor density: 
2.29 g/L at 25 °C, 1.87 (air = 1) 
 
Vapor pressure (mmHg): 
1,880 at 21.29 °C (cell and transducer system, Steele et al., 1976) 
1,085 at 5.00 °C, 2,112 at 25.00 °C (equilibrium cell, Flebbe et al., 1982) 
2,105 at 25 °C (Wilhoit and Zwolinski, 1971) 
 
Environmental fate: 
 Surface Water. The estimated volatilization half-life of 1,3-butadiene in a model river 1 m deep, 
flowing 1 m/sec and a wind speed of 3 m/sec is 3.8 h (Lyman et al., 1982). 
 Photolytic. The following rate constants were reported for the reaction of 1,3-butadiene and OH 
radicals in the atmosphere: 6.9 x 10-11 cm3/molecule·sec (Atkinson et al., 1979) and 6.7 x 10-11 
cm3/molecule·sec (Sabljić and Güsten, 1990). Atkinson and Carter (1984) reported a rate constant 
of 6.7–8.4 x 10-11 cm3/molecule·sec for the reaction of 1,3-butadiene and ozone in the atmosphere. 
Photooxidation reaction rate constants of 2.13 x 10-13 and 7.50 x 10-18 cm3/molecule·sec were 
reported for the reaction of 1,3-butadiene and NO3 (Benter and Schindler, 1988; Sabljić and 
Güsten, 1990). The half-life in air for the reaction of 1,3-butadiene and NO3 radicals is 15 h 
(Atkinson et al., 1984a). 
 Chemical/Physical. Will polymerize in the presence of oxygen if no inhibitor is present 
(Hawley, 1981). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: IDLH 2,000 ppm; OSHA PEL: 
TWA 1,000 ppm (2,200 mg/m3); ACGIH TLV: TWA 2 ppm (adopted). 
 
Symptoms of exposure: An asphyxiant. Inhalation may cause hallucinations, distorted 
perception, and eye, nose, and throat irritation. At high concentrations drowsiness, light-
headedness, and narcosis may occur (Patnaik, 1992). Contact of liquid with skin may result in 
frostbite (NIOSH, 1997). 
 
Toxicity: 
 LC50 (inhalation) for mice 270 gm/m3/2-h, rats 285 gm/m3/4-h (quoted, RTECS, 1985). 
 
Source: Schauer et al. (2001) measured organic compound emission rates for volatile organic 
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compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of 1,3-butadiene was 177 mg/kg of pine burned. Emission rates of 1,3-butadiene were not 
measured during the combustion of oak and eucalyptus. 
 
Uses: Synthetic rubbers and elastomers (styrene-butadiene, polybutadiene, neoprene); organic 
synthesis (Diels-Alder reactions); latex paints; resins; chemical intermediate. 
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BUTANE 
 
Synonyms: A 21; n-Butane; Butyl hydride; CCRIS 2279; Diethyl; EINECS 203-448-7; EINECS 
270-653-6; EINECS 270-682-4; EINECS 271-032-2; HC 600; Hydrocarbon propellant A-17; 
LPG; Liquified petroleum gas; Methylethylmethane; Pyrofax; R 600; UN 1011. 
 

H3C
CH3  

 
Note: According to Chevron Phillips Company’s (2004) product literature, 99.5 wt % n-butane 
contains the following compounds: propane (0.1 wt %), 2-methylpentane (0.1 wt %), 2-methyl-
butane (0.2 wt %), and n-pentane (0.1 wt %). 
 
CASRN: 106-97-8; DOT: 1011; DOT label: Flammable gas; molecular formula: C4H10; FW: 
58.12; RTECS: EJ4200000; Merck Index: 12, 1541 
 
Physical state, color, and odor: 
Colorless, flammable gas with a faint, disagreeable, natural gas or gasoline-like odor. Odor 
threshold concentration in air is 1,200 ppmv (Nagata and Takeuchi, 1990). Detected in water at a 
concentration of 6.2 mg/L (Bingham et al., 2001). 
 
Melting point (°C): 
-135.0 (Stull, 1947) 
 
Boiling point (°C): 
-0.5 (Weast, 1986) 
 
Density (g/cm3): 
0.6012 at 0 °C (Weast, 1986) 
0.5790 at 20.00 °C (Dahloff et al., 2000) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.89 at 20 °C (Witherspoon and Bonoli, 1969) 
0.97 at 25 °C (quoted, Hayduk and Laudie, 1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-72 (Kuchta et al., 1968) 
-76 (NFPA, 1984) 
 
Lower explosive limit (%): 
1.6 (NFPA, 1984) 
 
Upper explosive limit (%): 
8.4 (NFPA, 1984) 
 
Heat of fusion (kcal/mol): 
1.050 (Parks and Huffman, 1931) 
 
Henry’s law constant (atm⋅m3/mol): 
0.356 at 5 °C, 0.454 at 10 °C, 0.568 at 15 °C, 0.695 at 20 °C, 0.835 at 25 °C (Ben-Naim et al., 

1973) 
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Interfacial tension with water (dyn/cm at 22 °C): 
65 (estimated, CHRIS, 1984) 
 
Ionization potential (eV): 
10.63 ± 0.03 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.89 (Hansch and Leo, 1979) 
 
Solubility in organics: 
 At 17 °C (mL/L): chloroform (25,000), ether (30,000) (Windholz et al., 1983). At 10 °C (mole 
fraction): acetone (0.2276), aniline (0.04886), benzene (0.5904), 2-butanone (0.3885), 
cyclohexane (0.6712), ethanol (0.1647), methanol (0.04457), 1-propanol (0.2346), 1-butanol 
(0.2817). At 25 °C (mole fraction): acetone (0.1108), aniline (0.03241), benzene (0.2851), 2-
butanone (0.1824), cyclohexane (0.3962), ethanol (0.07825), methanol (0.03763), 1-propanol 
(0.1138), 1-butanol (0.1401) (Miyano and Hayduk, 1986). 
 Mole fraction solubility in 1-butanol: 0.140, 0.0692, and 0.0397 at 25, 30, and 70 °C, re-
spectively; in chlorobenzene: 0.274, 0.129, and 0.0800 at 25, 30, and 70 °C, respectively, and in 
octane: 0.423, 0.233, and 0.152 at 25, 30, and 70 °C, respectively (Hayduk et al., 1988). 
 Mole fraction solubility in 1-butanol: 0.139 and 0.0725 at 25 and 70 °C, respectively; in 
chlorobenzene: 0.269 and 0.131 at 25 and 70 °C, respectively; and in carbon tetrachloride: 0.167 
at 70 °C (Blais and Hayduk, 1983). 
 
Solubility in water: 
61.4 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1963, 1966) 
At 0 °C, 0.0327 and 0.0233 volume of gas dissolved in a unit volume of water at 19.8 and 29.8 °C, 

respectively (Claussen and Polglase, 1952) 
7 mM at 17 °C and 772 mmHg (Fischer and Ehrenberg, 1948) 
1.09 mM at 25 °C (shake flask-GC, Barone et al., 1966) 
3.21, 1.26, and 0.66 mM at 4, 25, and 50 °C, respectively (Kresheck et al., 1965) 
 
Vapor density: 
2.38 g/L at 25 °C, 2.046 (air = 1) 
 
Vapor pressure (mmHg): 
934.1 at 5.00 °C, 1,827.2 at 25.00 °C (equilibrium cell, Flebbe et al., 1982) 
1,556 at 20.00 °C (Dahloff et al., 2000) 
 
Environmental fate: 
 Biological. In the presence of methane, Pseudomonas methanica degraded butane to 1-butanol, 
methyl ethyl ether, butyric acid, and 2-butanone (Leadbetter and Foster, 1959). 2-Butanone was 
also reported as a degradation product of butane by the microorganism Mycobacterium smegmatis 
(Riser-Roberts, 1992). Butane may biodegrade in two ways. The first is the formation of butyl 
hydroperoxide which decomposes to 1-butanol followed by oxidation to butyric acid. The other 
pathway involves dehydrogenation yielding 1-butene, which may react with water forming 1-
butanol (Dugan, 1972). Microorganisms can oxidize alkanes under aerobic conditions (Singer and 
Finnerty, 1984). The most common degradative pathway involves the oxidation of the terminal 
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methyl group forming the corresponding alcohol (1-butanol). The alcohol may undergo a series of 
dehydrogenation steps forming butanal followed by oxidation forming butyric acid. The fatty acid 
may then be metabolized by β-oxidation to form the mineralization products, carbon dioxide, and 
water (Singer and Finnerty, 1984). 
 Photolytic. Major products reported from the photooxidation of butane with nitrogen oxides 
under atmospheric conditions were acetaldehyde, formaldehyde, and 2-butanone. Minor products 
included peroxyacyl nitrates and methyl, ethyl and propyl nitrates, carbon monoxide, and carbon 
dioxide. Biacetyl, tert-butyl nitrate, ethanol, and acetone were reported as trace products 
(Altshuller, 1983; Bufalini et al., 1971). The amount of sec-butyl nitrate formed was about twice 
that of n-butyl nitrate. 2-Butanone was the major photooxidation product with a yield of 37% 
(Evmorfopoulos and Glavas, 1998). Irradiation of butane in the presence of chlorine yielded 
carbon monoxide, carbon dioxide, hydroperoxides, peroxyacid, and other carbonyl compounds 
(Hanst and Gay, 1983). Nitrous acid vapor and butane in a “smog chamber” were irradiated with 
UV light. Major oxidation products identified included 2-butanone, acetaldehyde, and butanal. 
Minor products included peroxyacetyl nitrate, methyl nitrate, and unidentified compounds (Cox et 
al., 1981). 
 The rate constant for the reaction of butane and OH radicals in the atmosphere at 300 K is 1.6 x 
10-12 cm3/molecule⋅sec (Hendry and Kenley, 1979). Based upon a photooxidation rate constant of 
2.54 x 10-12 cm3/molecule⋅sec with OH radicals in summer daylight, the atmospheric lifetime is 54 
h (Altshuller, 1991). At atmospheric pressure and 298 K, Darnall et al. (1978) reported a rate 
constant of 2.35–4.22 x 10-12 cm3/molecule⋅sec for the same reaction. A rate constant of 1.28 x 
10-11 L/molecule⋅sec was reported for the reaction of butane with OH radicals in air at 298 K, 
respectively (Greiner, 1970). At 296 K, a rate constant of 6.5 x 10-17 cm3/molecule⋅sec was 
reported for the reaction of butane with NO3 (Atkinson, 1990). 
 Chemical/Physical. Complete combustion in air produces carbon dioxide and water. Butane will 
not hydrolyze because it has no hydrolyzable functional group. 
 
Exposure limits: NIOSH REL: TWA 800 ppm (1,900 mg/m3); ACGIH TLV: TWA 800 ppm 
(adopted). 
 
Symptoms of exposure: High concentrations may cause narcosis (Patnaik, 1992). 
 
Toxicity: 
 LC50 (inhalation) for mice 680 gm/m3/2-h, rats 658 gm/m3/4-h (quoted, RTECS, 1985). 
 
Source: Present in gasoline ranging from 4.31 to 5.02 vol % (quoted, Verschueren, 1983). Harley 
et al. (2000) analyzed the headspace vapors of three grades of unleaded gasoline where ethanol 
was added to replace methyl tert-butyl ether. The gasoline vapor concentrations of butane in the 
headspace were 7.4 wt % for regular grade, 6.9 wt % for mid-grade, and 6.3 wt % for premium 
grade. 
 Schauer et al. (1999) reported butane in a diesel-powered medium-duty truck exhaust at an 
emission rate of 3,830 µg/km. 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of butane was 25.9 mg/kg of pine burned. Emission rates of butane were not measured during 
the combustion of oak and eucalyptus. 
 California Phase II reformulated gasoline contained butane at a concentration of 7,620 mg/kg. 
Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without catalytic 
converters were 1,620 and 191,000 µg/km, respectively (Schauer et al., 2002). 
 Reported as an impurity (0.4 wt %) in 99.4 wt % trans-2-butene (Chevron Phillips, 2004). 
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Uses: Manufacture of synthetic rubbers, ethylene; raw material for high octane motor fuels; 
solvent; refrigerant; propellant in aerosols; calibrating instruments; organic synthesis. 
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1-BUTANOL 
 
Synonyms: AI3-00405; BRN 0969148; 1-BuOH; Butan-1-ol; n-Butan-1-ol; n-Butanol; Butyl 
alcohol; 1-Butyl alcohol; n-Butyl alcohol; Butyl hydroxide; Butyric alcohol; n-Butyric alcohol; 
CCRIS 4321; CCS 203; EINECS 200-752-6; EINECS 238-128-6; FEMA No. 2178; Hemostyp; 1-
Hydroxybutane; Methylolpropane; NA 1120; NBA; NSC 62782; Propyl carbinol; Propylmeth-
anol; RCRA waste number U031; UN 1120. 
 

H3C OH
 

 
CASRN: 71-36-3; DOT: 1120; DOT label: Flammable liquid; molecular formula: C4H10O; FW: 
74.12; RTECS: EO1400000; Merck Index: 12, 1575 
 
Physical state, color, and odor: 
Clear, colorless liquid with a rancid sweet odor similar to fusel oil. Experimentally determined 
detection and recognition odor threshold concentrations were 900 µg/m3 (300 ppbv) and 3.0 mg/m3 
(1.0 ppmv), respectively (Hellman and Small, 1974). Odor threshold concentration in water is 500 
ppb (Buttery et al., 1988). The least detectable odor threshold in concentration water at 60 °C was 
0.2 mg/L (Alexander et al., 1982). Cometto-Muñiz et al. (2000) reported nasal pungency threshold 
concentrations ranging from approximately 900 to 4,000 ppm. 
 
Melting point (°C): 
-88.72 (Huang et al., 2003) 
 
Boiling point (°C): 
117.25 (Zhu et al., 2001) 
117.69 (Artigas et al., 1997) 
 
Density (g/cm3): 
0.81704 at 10.00 °C, 0.81476 at 13.00 °C, 0.81324 at 15.00 °C, 0.81095 at 18.00 °C, 0.80943 at 

20.00 °C, 0.80715 at 23.00 °C (Troncoso et al., 2000) 
0.8095 at 20.00 °C, 0.8057 at 25.00 °C (Shan and Asfour, 1999) 
0.80203 at 30.00 °C (Sekar and Naidu, 1996) 
0.81324 at 15.00 °C, 0.80548 at 20.00 °C, 0.79811 at 25.00 °C, 0.79020 at 30.00 °C (Martinez et 

al., 2000a) 
0.8024 at 30.00 °C, 0.7947 at 40.00 °C, 0.7852 at 50.00 °C (Weng, 2000) 
0.79917 at 35.00 °C, 0.79049 at 40.00 °C (George et al., 2002) 
 
Diffusivity in water (x 10-6 cm2/sec): 
11.8 at 35 °C, 13.4 at 40 °C, 14.7 at 45 °C (Li and Ong, 1990) 
9.6 at 25 °C (Tominaga and Matsumoto, 1990; Hao and Leaist, 1996) 
 
Dissociation constant, pKa: 
20.89 (quoted, Riddick et al., 1986) 
 
Flash point (°C): 
35 (Acros Organics, 2002) 
 
Lower explosive limit (%): 
1.4 (NIOSH, 1997) 
 
Upper explosive limit (%): 
11.2 (NIOSH, 1997) 
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Heat of fusion (kcal/mol): 
2.240 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
7.90 at 25 °C (Snider and Dawson, 1985) 
8.81 at 25 °C (Buttery et al., 1969; Amoore and Buttery, 1978) 
8.33 at 25 °C (Butler et al., 1935) 
7.14 at 25 °C (Burnett, 1963) 
4.99 at 25 °C (headspace-GC, Gupta et al., 2000) 
9.16 at 25 °C (batch stripping method-GC, Kim et al., 2000) 
12.0 at 25 °C (headspace-GC, Gupta et al., 2000) 
8.58 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
1.86 at pH 7.1 and 30 °C (headspace-GC, Friant and Suffet, 1979) 
7.21 at 30 °C (headspace-GC, Chaintreau et al., 1995) 
20.3 at 37 °C (static headspace-GC, van Ruth et al., 2001) 
9.39 at 25 °C (static headspace-GC, Merk and Riederer, 1997) 
49.2 at 50 °C, 92.0 at 60 °C, 152 at 70 °C, 243 at 80 °C (headspace-GC, Hovorka et al., 2002) 
 
Interfacial tension with water (dyn/cm): 
1.8 at 25 °C (Donahue and Bartell, 1952) 
1.9 at 25 °C (Murphy et al., 1957) 
1.86, 1.82, 1.79, 1.74, 1.71, and 1.63 at 20, 25, 30, 35, 40, and 50 °C, respectively (Saien and 

Salimi, 2004) 
 
Ionization potential (eV): 
10.04 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
0.50 (Gerstl and Helling, 1987) 
Kd values: 0.94, 4.43, and 1.28 were reported for Dowex 1-X2 (Cl-), Dowex 1-X2 [bis(2-ethyl-

hexyl) phthalate ion], and Dowex 1-X8 (SO4
-2) resins, respectively (Small and Bremer, 1964) 

 
Octanol/water partition coefficient, log Kow: 
0.692 at 0 °C, 0.740 at 10 °C, 0.787 at 20 °C, 0.842 at 30 °C, 0.907 at 40 °C, 0.930 at 50 °C, 0.873 

at 60 °C (shake flask-GC, Berg and Rankin, 2005) 
0.785 at 25 °C (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, Wasik 

et al., 1981) 
0.80 at 25 °C (generator column-RPLC, Schantz and Martire, 1987) 
0.81 at 20 °C (shake flask-GC, Gunning et al., 2000) 
0.87 at 25 °C (shake flask-GLC, Riebesehl and E. Tomlinson, 1986) 
 
Solubility in organics (mole fraction): 
At 4.5 °C: 0.345 in triethylenetetramine, 0.321 in hexamethylenediamine (Copley et al., 1941) 
 
Solubility in water: 
77,085 mg/L at 20 °C (Mackay and Yeun, 1983) 
74,700 mg/L at 25 °C in Lake Superior water having a hardness and alkalinity of 45.5 and 42.2 

mg/L as CaCO3, respectively (Veith et al., 1983) 
74.5 g/L at 25 °C (Stockhardt and Hull, 1931) 
63.3 g/L at 25.0 °C (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, 

Wasik et al., 1981) 
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6.4 wt % at 20 °C (Palit, 1947) 
74 g/kg at 25 °C (De Santis et al., 1976) 
In wt %: 7.497 at 22.60 °C, 7.407 at 23.70 °C, 7.318 at 24.85 °C, 7.31 at 25.00 °C, 7.202 at 26.4 

°C, 7.090 at 29.18 °C, 7.016 at 29.18 °C (interferometer, Butler et al., 1933) 
6,700 mg/kg at 37.7 °C (shake flask-turbidimetric, McCants et al., 1953) 
73 g/kg at 25 °C (Donahue and Bartell, 1952) 
73 g/kg at 26.7 °C (Skrzec and Murphy, 1954) 
70 g/kg at 25 °C (Petriris and Geankopolis, 1959) 
91 mL/L at 25 °C (residue-volume method, Booth and Everson, 1948) 
0.9919 M at 18 °C (shake flask-turbidimetric, Fühner, 1924) 
0.961 at 25 °C (shake flask-GC, Li and Andren, 1994) 
In wt %: 10.33 at 0 °C, 8.98 at 9.6 °C, 8.03 at 20.0 °C, 7.07 at 30.8 °C, 6.77 at 40.1 °C, 6.54 at 

50.0 °C, 6.35 at 60.1 °C, 6.73 at 70.2 °C, 7.04 at 80.1 °C, 7.26 at 90.6 °C (shake flask-GC, 
Stephenson and Stuart, 1986) 

7.2 wt % at 37.8 °C (Jones and McCants, 1954) 
74.1 g/kg at 25.0 °C (Hansen et al., 1949) 
In g/kg: 95.5 at 5.0 °C, 89.1 at 10.0 °C, 82.1 at 15.0 °C, 78.1 at 20.0 °C, 73.5 at 25.0 °C, 70.8 at 

30.0 °C, 68.3 at 35.0 °C, 66.0 at 40.0 °C, 64.6 at 45.0 °C, 65.2 at 50.0 °C, 67.3 at 55.0 °C, 68.9 
at 80.0 °C, 87.4 at 97.9 °C, 127.3 at 114.5 °C, 134.6 at 116.9 °C, 197.3 at 123.3 °C, 272.6 at 
124.83 °C, 328.2 at 125.1 °C, 304.4 at 125.15 °C (Hill and Malisoff, 1926) 

In g/kg: 127.2 at -18.01 °C, 97.9 at -3.11 °C, 60.3 at 40.0 °C, 60.3 at 65.0 °C, 64.7 at 81.0 °C, 97.9 
at 107.72 °C, 127.2 at 117.4 °C, 151.5 at 120.30 °C, 175.1 at 122.45 °C (Jones, 1929) 

65 g/kg at 26 °C, 61 g/kg at 50 °C (Othmer et al., 1942) 
In mole fraction: 0.0725 at 4.98 at 50 °C, 0.0642 at 11.79 °C, 0.0571 at 17.43 °C, 0.0522 at 22.00 

°C, 0.0491 at 25.28 °C (Ochi et al., 1996). 
65,723 mg/L at 25.0 °C (shake flask-GC, Li et al., 1992) 
 
Vapor density: 
3.03 g/L at 25 °C, 2.56 (air = 1) 
 
Vapor pressure (mmHg): 
21.5 at 42.2 °C (Dejoz et al., 1996a) 
1.5 at 5.00 °C, 3.4 at 15.00 °C, 4.9 at 20.00 °C, 7.1 at 25.00 °C, 10.0 at 30.00 °C, 13.9 at 35.00 °C, 

19.0 at 40.00 °C, 34.6 at 50.00 °C (Garriga et al., 1996) 
5.5 at 22.6 °C, 10.3 at 30.9 °C, 14.8 at 36.2 °C, 19.6 at 40.7 °C, 31.0 at 48.2 °C (Kemme and 

Kreps, 1969) 
1.03 at 0.00 °C, 2.34 at 10.01 °C, 5.02 at 19.99 °C, 10.06 at 30.01 °C, 19.33 at 39.99 °C, 35.39 at 

50.16 °C (static method, Munday et al., 1980) 
 
Environmental fate: 
 Biological. 1-Butanol degraded rapidly, presumably by microbes, in New Mexico soils releasing 
carbon dioxide (Fairbanks et al., 1985). Bridié et al. (1979) reported BOD and COD values of 1.71 
and 2.46 g/g using filtered effluent from a biological sanitary waste treatment plant. These values 
were determined using a standard dilution method at 20 °C for a period of 5 d. Heukelekian and 
Rand (1955) reported a similar 5-d BOD value of 1.66 g/g which is 64.0% of the ThOD value of 
2.59 g/g. Using the BOD technique to measure biodegradation, the mean 5-d BOD value (mM 
BOD/mM 1-butanol) and ThOD were 3.64 and 60.7%, respectively (Vaishnav et al., 1987). In 
activated sludge inoculum, following a 20-d adaptation period, 98.8% COD removal was 
achieved. The average rate of biodegradation was 84.0 mg COD/g⋅h (Pitter, 1976). 
 Photolytic. An aqueous solution containing chlorine and irradiated with UV light (λ = 350 nm) 
converted 1-butanol into numerous chlorinated compounds which were not identified (Oliver and 
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Carey, 1977). 
 Reported rate constants for the reaction of 1-butanol and OH radicals in the atmosphere: 6.8 x 
10-10 cm3/molecule⋅sec at 292 K (Campbell et al., 1976), 8.31 x 10-12 cm3/molecule⋅sec 
(Wallington and Kurylo, 1987). Reported rate constants for the reaction of 1-butanol and OH 
radicals in the atmosphere: 8.3 x 10-12 cm3/molecule⋅sec at 298 K (Atkinson, 1990); with OH 
radicals in aqueous solution: 2.2 x 10-9 L/molecule⋅sec (OH concentration 10-17 M) (Anbar and 
Neta, 1967). Based on an atmospheric OH concentration of 1.0 x 106 molecule/cm3, the reported 
half-life of 1-butanol is 0.96 d (Grosjean, 1997). 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water vapor. Burns 
with a strongly luminous flame (Windholz et al., 1983). 
 1-Butanol will not hydrolyze because it has no hydrolyzable functional group (Kollig, 1993). 
 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in an effluent 
concentration of 466 mg/L. The adsorbability of the carbon used was 107 mg/g carbon (Guisti et 
al., 1974). 
 
Exposure limits: NIOSH REL: ceiling 50 ppm (150 mg/m3), IDLH 1,400 ppm; OSHA PEL: 
TWA 100 ppm (300 mg/m3); ACGIH TLV: ceiling 50 ppm (adopted), ceiling 25 ppm (intended 
change for 1999). 
 
Symptoms of exposure: Inhalation may cause irritation to eyes, nose, and throat (coughing). 
Chronic exposure to high concentrations may cause photophobia, blurred vision, and lacrimation 
(Patnaik, 1992; Windholz et al., 1983). An irritation concentration of 75.00 mg/m3 in air was 
reported by Ruth (1986). 
 
Toxicity: 
 EC50 (48-h) and EC50 (24-h) values for Spirostomum ambiguum were 875 and 823 mg/L, 
respectively (Nałecz-Jawecki and Sawicki, 1999). 
 EC50 (15-min) for Vibrio fischeri 3.02 g/L at pH 7.3 (Gustavson et al., 1998). 
 LC50 (96-h) for fathead minnows 1,730 mg/L (Veith et al., 1983). 
 LC50 (48-h) and LC50 (24-h) values for Spirostomum ambiguum were 1,097 and 3,365 mg/L, 
respectively (Nałecz-Jawecki and Sawicki, 1999). 
 LC0 (24-h) and LC100 (24-h) for creek chub in Detroit river water were 1,000 and 1,400 mg/L, 
respectively (Gillette et al., 1952). 
 LC50 static bioassay values for fathead minnows in Lake Superior water maintained at 18–22 °C 
after 1, 24, 48, and 72 h were identical at a concentration of 1,950 mg/L and after 96 h, the LC50 
was 1,910 mg/L (Mattson et al., 1976). 
 Acute oral LD50 for wild birds 2,500 mg/kg, mice 5,200 mg/kg, rats 790 mg/kg, rabbits 384 
mg/kg (quoted, RTECS, 1985). 
 TLm (24-h) for brine shrimp 3,000 mg/L (Price et al., 1974). 
 
Source: 1-Butanol naturally occurs in white mulberries and papaya fruit (Duke, 1992). Identified 
as one of 140 volatile constituents in used soybean oils collected from a processing plant that fried 
various beef, chicken, and veal products (Takeoka et al., 1996). 
 
Uses: Preparation of butyl esters (e.g., butyl acetate, di-n-butyl phthalate), glycol ethers; solvent 
for waxes, resins, gums, and varnishes; hydraulic fluid; ingredient in perfumes and flavors; 
additive in deicing fluids; polishes, floor cleaners, stain removers, and in some gasolines 
(antiicing); diluent for brake fluids; humectant for cellulose nitrate. 
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2-BUTANONE 
 
Synonyms: AI3-07540; BRN 0741880; Butanone; 3-Butanone; Caswell No. 569; CCRIS 2051; 
EINECS 201-159-0; EPA pesticide chemical code 044103; Ethyl methyl ketone; FEMA No. 2170; 
Meetco; MEK; Methyl acetone; Methyl ethyl ketone; RCRA waste number U159; UN 1193; UN 
1232. 
 

H3C
CH3

O

 
 
CASRN: 78-93-3; DOT: 1193, 1232; DOT label: Flammable liquid; molecular formula: C4H8O; 
FW: 72.11; RTECS: EL6475000; Merck Index: 12, 6149 
 
Physical state, color, and odor: 
Clear, colorless, volatile, very flammable liquid with a sweet, mint or acetone-like odor. Odor 
threshold concentration is 10.0 ppmv (Leonardos et al., 1969). Experimentally determined 
detection and recognition odor threshold concentrations were 5.8 mg/m3 (2.0 ppmv) and 16 mg/m3 
(5.4 ppmv), respectively (Hellman and Small, 1974). 
 
Melting point (°C): 
-86.9 (Dean, 1973) 
 
Boiling point (°C): 
79.50 (Dreisbach and Shrader, 1949) 
 
Density (g/cm3): 
0.8054 at 20 °C (Yan et al., 2001) 
0.79992 at 25.00 °C, 0.79464 at 30.00 °C (Lee and Chuang, 1997) 
0.79457 at 30.00 °C (Sekar and Naidu, 1996) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.94 at 20 °C using method of Hayduk and Laudie (1974) 
1.32 at 32 °C (Rah et al., 2002) 
 
Dissociation constant, pKa: 
14.7 (quoted, Riddick et al., 1986) 
 
Flash point (°C): 
-8.9 (closed cup), -3.3 (open cup) (Eastman, 1995) 
 
Lower explosive limit (%): 
1.4 at 93 °C (NIOSH, 1997) 
 
Upper explosive limit (%): 
11.4 at 93 °C (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
2.017 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
8.93 at 25 °C (dynamic stripping cell-MS, Karl et al., 2003) 
4.65 at 25 °C (Buttery et al., 1969) 
5.56 at 25 °C (Vitenberg et al., 1975) 
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1.05 at 25 °C (Snider and Dawson, 1985) 
9.70 at pH 7.1 and 30 °C (headspace-GC, Friant and Suffet, 1979) 
5.82 at 25.0 °C (headspace-GC, Straver and de Loos, 2005) 
6.22 at 25 °C (batch stripping method-GC, Kim et al., 2000) 
5.26 at 25 °C (Rohrschneider, 1973) 
7.0 at 25 °C (Hawthorne et al., 1985) 
2.04 at 10 °C, 5.05 at 25 °C, 7.09 at 30 °C, 9.17 at 35 °C, 14.1 at 45 °C (bubble column-HPLC, 

Zhou and Mopper, 1990) 
1.32 at 5 °C, 1.82 at 10 °C, 2.42 at 15 °C, 3.24 at 20 °C, 4.36 at 25 °C (headspace-GC, Ji and 

Evans, 2007) 
10.9 at 37 °C (static headspace-GC, van Ruth et al., 2001) 
6.36 at 25 °C (static headspace-GC, Welke et al., 1998) 
6.11 at 25 °C (multiple headspace-GC, Brachet and Chaintreau, 2005) 
5.22 at 30 °C (headspace-GC, Chaintreau et al., 1995) 
1.23 at 2 °C, 1.37 at 5 °C, 2.13 at 8 °C, 4.26 at 10 °C, 5.88 at 15 °C, 13.9 at 20 °C, 38.5 at 25 °C 

(horizontal flow reactor-MS, Strekowski and George, 2005) 
12.2 at 37 °C (static headspace-GC, Bylaite et al., 2004) 
23.0 at 50.00 °C, 34.1 at 60.00 °C, 50.6 at 70.00 °C, 70.4 at 80.00 °C (headspace-GC, Hovorka et 

al., 2002) 
 
Interfacial tension with water (dyn/cm at 25 °C): 
1.0 (Murphy et al., 1957; Demond and Lindner, 1993) 
3.0 (Lyman et al., 1982) 
 
Ionization potential (eV): 
9.54 (NIOSH, 1997) 
9.53 (Gibson, 1977) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.47 (Captina silt loam), 1.53 (McLaurin sandy loam) (Walton et al., 1992) 
 
Octanol/water partition coefficient, log Kow: 
0.25 at 20.0 °C (shake flask-chemical reaction, Collander, 1951) 
0.29 (shake flask-GLC, Hansch and Anderson, 1967) 
0.69 (generator column-HPLC/GC, Wasik et al., 1981) 
 
Solubility in organics: 
Miscible with acetone, ethanol, benzene, ether (U.S. EPA, 1985), and many other solvents, 
particularly ketones and aldehydes 
 
Solubility in water: 
353 g/L at 10 °C, 190 g/L at 90 °C (quoted, Verschueren, 1983) 
In g/kg: 27.5 at 10 °C, 32.6 at 20 °C, 34.5 at 30 °C (shake flask-GC, Howe et al., 1987) 
24.00 wt % at 20 °C (Palit, 1947; Riddick et al., 1986) 
In wt %: 27.33 at 20 °C, 25.57 at 25 °C, 24.07 at 30 °C (Ginnings et al., 1940) 
In wt %: 35.7 at 0 °C, 31.0 at 9.6 °C, 27.6 at 19.3 °C, 24.5 at 29.7 °C, 22.0 at 39.6 °C, 20.6 at 49.7 

°C, 18.0 at 60.6 °C, 18.2 at 70.2 °C (shake flask-GC, Stephenson, 1992) 
1.89 mol/L at 25.0 °C (generator column-HPLC/GC, Wasik et al., 1981) 
 
Vapor density: 
2.94 g/L at 25 °C, 2.49 (air = 1) 
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Vapor pressure (mmHg): 
32.1 at 5.00 °C, 42.3 at 10.00 °C, 55.0 at 15.00 °C, 70.8 at 20.00 °C, 90.5 at 25.00 °C, 114.6 at 

30.00 °C, 143.3 at 35.00 °C, 177.6 at 40.00 °C, 218.5 at 45.00 °C, 266.6 at 50.00 °C (Garriga et 
al., 1996, 1999) 

90.6 at 25 °C (Ambrose et al., 1975) 
92.64 at 25.00 °C (GC, Hussam and Carr, 1985) 
 
Environmental fate: 
 Biological. Following a lag time of approximately 5 h, 2-butanone degraded in activated sludge 
(30 mg/L) at a rate constant ranging from 0.021 to 0.025/h (Urano and Kato, 1986). 
 Bridié et al. (1979) reported BOD and COD values of 2.03 and 2.31 g/g using filtered effluent 
from a biological sanitary waste treatment plant. These values were determined using a standard 
dilution method at 20 °C for a period of 5 d. The ThOD for 2-butanone is 2.44 g/g. Using the BOD 
technique to measure biodegradation, the mean 5-d BOD value (mM BOD/mM 2-butanone) and 
ThOD were 3.23 and 58.7%, respectively (Vaishnav et al., 1987). 
 Photolytic. Synthetic air containing gaseous nitrous acid and exposed to artificial sunlight (λ = 
300–450 nm) photooxidized 2-butanone into peroxyacetyl nitrate and methyl nitrate (Cox et al., 
1980). They reported a rate constant of 2.6 x 10-12 cm3/molecule⋅sec for the reaction of gaseous 2-
butane with OH radicals based on a value of 8 x 10-12 cm3/molecule⋅sec for the reaction of 
ethylene with OH radicals. 
 The OH radical-initiated photooxidation of 2-butanone in a smog chamber produced 
peroxyacetyl nitrate and acetaldehyde (Cox et al., 1981). Reported rate constants for the reaction 
of 2-butanone with OH radicals in the atmosphere and in water are 1.15 x 10-13 and 1.50 x 10-13 
cm3/molecule⋅sec, respectively (Wallington and Kurylo, 1987; Wallington et al., 1988a). The rate 
constant for the reaction of 2-butanone and OH radicals in the atmosphere at 300 K is 2.0 x 10-12 
cm3/molecule⋅sec (Hendry and Kenley, 1979). Cox et al. (1981) reported a photooxidation half-life 
of 2.3 d for the reaction of 2-butanone and OH radicals in the atmosphere. 
 Chemical/Physical. 2-Butanone will not hydrolyze because it has no hydrolyzable functional 
group (Kollig, 1993). 
 Combustion in air will produce carbon monoxide (incomplete combustion), carbon dioxide, and 
water vapor. 
 At an influent concentration of 1.0 g/L, treatment with GAC resulted in an effluent 
concentration of 532 mg/L. The adsorbability of the carbon used was 94 mg/g carbon (Guisti et 
al., 1974). 
 
Exposure limits: NIOSH REL: TWA 200 ppm (590 mg/m3), STEL 300 ppm (885 mg/m3), IDLH 
3,000 ppm; OSHA PEL: TWA 200 ppm; ACGIH TLV: TWA 200 ppm, STEL 300 ppm 
(adopted). 
 
Symptoms of exposure: Inhalation may cause irritation of eyes and nose and headache. Narcotic 
at high concentrations (Patnaik, 1992). An irritation concentration of 590.00 mg/m3 in air was 
reported by Ruth (1986). 
 
Toxicity: 
 LC50 (96-h) for fathead minnows 3,200 mg/L (Veith et al., 1983), Cyprinodon variegatus >400 
ppm using natural seawater (Heitmuller et al., 1981). 
 LC50 (72-h) for Cyprinodon variegatus >400 ppm (Heitmuller et al., 1981). 
 LC50 (48 and 24-h) for Daphnia magna >520 mg/L (LeBlanc, 1980), Cyprinodon variegatus 
>400 ppm (Heitmuller et al., 1981). 
 Acute oral LD50 for rats 2,737 mg/kg, mouse 4,050 mg/kg; LD50 (skin) for rabbit 13 gm/kg 
(quoted, RTECS, 1985). 
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 TLm (24-h) for brine shrimp 1,950 mg/L (Price et al., 1974). 
 Heitmuller et al. (1981) reported a NOEC of 400 ppm. 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however, a DWEL of 20 
µg/L was recommended (U.S. EPA, 2000). 
 
Source: Improper disposal of cleaning fluids, adhesives, paints, and lacquers, and laboratory 
solvent. Leaches from PVC cement used to join tubing (Wang and Bricker, 1979). Also present in 
cigarette smoke (500 ppm) and exhaust from gasoline-powered engines (<0.1–2.6 ppm) 
(Verschueren, 1983). 
 Gas-phase tailpipe emission rates from California Phase II reformulated gasoline-powered 
automobiles with and without catalytic converters were 0.47 and 32 mg/km, respectively (Schauer 
et al., 2002). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rates of 2-butanone were 215 mg/kg of pine burned, 115 mg/kg of oak burned, and 77 mg/kg of 
eucalyptus burned. 
 
Uses: Solvent in nitrocellulose coatings, vinyl films and “Glyptal” resins; paint removers; cements 
and adhesives; organic synthesis; manufacture of smokeless powders and colorless synthetic 
resins; preparation of 2-butanol, butane, and amines; cleaning fluids; printing; catalyst carrier; 
acrylic coatings. 
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1-BUTENE 
 
Synonyms: α-Butene; Butylene; 1-Butylene; α-Butylene; CCRIS 8970; EINECS 203-449-2; 
Ethylethylene; UN 1012. 
 

H3C
CH2  

 
Note: According to Chevron Phillips Company’s (2004) product literature, 99.6% 1-butene 
contains n-butane (0.2 wt %) and trans-2-butene (0.2 wt %). Solution may contain other impurities 
and possible inhibitors. 
 
CASRN: 106-98-9; DOT: 1012; molecular formula: C4H8; FW: 56.11; Merck Index: 12, 1548 
 
Physical state, color, and odor: 
Clear, colorless, very flammable gas with a weak propaone or butane-like odor. A faint odor was 
recognized at a concentration range of 21.5–25.4 ppb (quoted, Verschueren, 1983). Ruth (1986) 
reported that the low odor and high odor threshold concentrations were identical at a concentration 
of 54.96 mg/m3.  
 
Melting point (°C): 
-185.3 (Weast, 1986) 
 
Boiling point (°C): 
-6.3 (Weast, 1986) 
 
Density (g/cm3): 
0.595 at 20 °C (Chevron Phillips, 2004) 
0.577 at 25 °C (Lide, 1990) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.91 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-112 (estimated, Chevron Phillips, 2004) 
-79 (open cup, Hawley, 1981) 
 
Lower explosive limit (%): 
1.6 (NFPA, 1984) 
 
Upper explosive limit (%): 
10.0 (NFPA, 1984) 
 
Heat of fusion (kcal/mol): 
0.92 (Dean, 1987) 
 
Henry’s law constant (atm⋅m3/mol): 
0.25 at 25 °C (Hine and Mookerjee, 1975) 
 
Ionization potential (eV): 
9.26 (Collin and Lossing, 1959) 
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Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.40 (shake flask, Hansch and Leo, 1979) 
 
Solubility in organics: 
Soluble in alcohol, benzene, and ether (Weast, 1986) 
 
Solubility in water: 
222 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
 
Vapor density: 
2.29 g/L at 25 °C, 1.94 (air = 1) 
 
Vapor pressure (mmHg): 
1,978 at 21.12 °C (cell and transducer system, Steele et al., 1976) 
2,230 at 25 °C (Wilhoit and Zwolinski, 1971) 
2,592 at 30 °C, 4,476 at 50 °C (Beattie and Marple, 1950) 
 
Environmental fate: 
 Biological. Biooxidation of 1-butene may occur yielding 3-buten-1-ol, which may oxidize to 
give 3-butenoic acid (Dugan, 1972). Washed cell suspensions of bacteria belonging to the genera 
Mycobacterium, Nocardia, Xanthobacter, and Pseudomonas and growing on selected alkenes 
metabolized 1-butene to 1,2-epoxybutane (Van Ginkel et al., 1987). 
 Photolytic. Products identified from the photoirradiation of 1-butene with nitrogen dioxide in air 
are epoxybutane, 2-butanone, propanal, ethanol, ethyl nitrate, carbon monoxide, carbon dioxide, 
methanol, and nitric acid (Takeuchi et al., 1983). 
 The following rate constants were reported for the reaction of 1-butene and OH radicals in the 
atmosphere: 1.0 x 10-17 cm3/molecule⋅sec (Bufalini and Altshuller, 1965); 2.70 x 10-11 
cm3/molecule⋅sec (Atkinson et al., 1979); 3.14 x 10-11 cm3/molecule⋅sec (Atkinson, 1990; Sabljić 
and Güsten, 1990). Reported photooxidation reaction rate constants for the reaction of 1-butene 
and ozone are 1.23 x 10-17, 1.0 x 10-17, 1.03 x 10-17 cm3/molecule⋅sec (Adeniji et al., 1981). Based 
on the reaction of 1-butene and OH radicals gas phase, the atmospheric lifetime was estimated to 
be 5.5 h in summer sunlight. 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water. Incomplete 
combustion will generate carbon monoxide. 
 Hydrolysis in water is not expected to be signicant because 1-butene is very volatile. 
 
Symptoms of exposure: Narcotic at high concentrations (Patnaik, 1992) 
 
Source: In exhaust of gasoline-powered engines (1.8 vol % of total exhaust hydrocarbons) 
(quoted, Verschueren, 1983). Detected in California Phase II reformulated gasoline at a 
concentration of 170 mg/kg (Schauer et al., 2002). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of 1-butene was 90.7 mg/kg of pine burned. Emission rates of 1-butene were not measured 
during the combustion of oak and eucalyptus. 
 Reported as an impurity (0.1 wt %) in 99.4 wt % trans-2-butene (Chevron Phillips, 2004). 
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Uses: Polybutylenes; polymer and alkylate gasoline; intermediate for butyl and pentyl aldehydes, 
alcohols, maleic acid, and other organic compounds. 
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2-BUTOXYETHANOL 
 
Synonyms: AI3-09903; BRN 1732511; BUCS; β-Butoxyethanol; n-Butoxyethanol; 2-Butoxy-1-
ethanol; Butyl cellosolve; n-Butyl cellosolve; Butyl ethylene glycol ether; Butyl glycol; Butyl 
glycol ether; Butyl oxitol; Caswell No. 121; CCRIS 5985; Chimec NR; Dowanol EB; EGBE; 
EGMBE; EINECS 203-905-0; Ektasolve EB; EPA pesticide chemical code No. 011501; Ethylene 
glycol butyl ether; Ethylene glycol n-butyl ether; Ethylene glycol monobutyl ether; Ethylene 
glycol mono-n-butyl ether; Gafcol EB; Glycol butyl ether; Glycol monobutyl ether; Jeffersol EB; 
Monobutyl ethylene glycol ether; NSC 60759; 3-Oxa-1-heptanol; Poly-solv EB; UN 2369. 
 

HO
O CH3

 
 
CASRN: 111-76-2; DOT: 2369; DOT label: Poison and combustible liquid; molecular formula: 
C6H14O2; FW: 118.18; RTECS: KJ8575000; Merck Index: 12, 1594 
 
Physical state, color, and odor: 
Clear, colorless, oily liquid with a mild, ether-like odor. Experimentally determined detection and 
recognition odor threshold concentrations were 500 µg/m3 (100 ppbv) and 1.7 mg/m3 (350 ppbv), 
respectively (Hellman and Small, 1974). An odor threshold concentration of 580 ppbv was 
reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-73.62 (Atake et al., 2000) 
 
Boiling point (°C): 
171 (Weast, 1986) 
 
Density (g/cm3): 
0.9015 at 20 °C (Weast, 1986) 
0.89623 at 25.00 °C (Chandrasekhar et al., 2000) 
0.89231 at 30.00 °C, 0.88386 at 40.00 °C (Venkatesulu et al., 1997) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.75 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
61 (Acros Organics, 2002) 
 
Lower explosive limit (%): 
1.1 at 93 °C (NIOSH, 1997) 
 
Upper explosive limit (%): 
12.7 at 93 °C (NIOSH, 1997) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
2.36 (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
10.00 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for cellosolves are 
lacking in the documented literature 
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Octanol/water partition coefficient, log Kow: 
0.76 at 25 °C (shake flask-GLC, Funasaki et al., 1984) 
0.83 at 28 °C (shake flask-refractive index, Korenman and Dobromyslova, 1975) 
 
Solubility in organics: 
Soluble in alcohol, ether (Weast, 1986), and mineral oil (Windholz et al., 1983) 
 
Solubility in water: 
Miscible (Price et al., 1974) 
 
Vapor density: 
4.83 g/L at 25 °C, 4.08 (air = 1) 
 
Vapor pressure (mmHg): 
1.9 at 20.00 °C, 2.2 at 30.00 °C, 2.9 at 40.00 °C, 3.4 at 50.00 °C, 4.5 at 60.00 °C, 7.8 at 70.00 °C 
(static method, Polishchuk et al., 1988) 
 
Environmental fate: 
 Biological. Bridié et al. (1979) reported BOD and COD values of 0.71 and 2.20 g/g using 
filtered effluent from a biological sanitary waste treatment plant. These values were determined 
using a standard dilution method at 20 °C for a period of 5 d. When a sewage seed was used in a 
separate screening test, a BOD value of 0.20 g/g was obtained. The ThOD for 2-butoxyethanol is 
2.31 g/g. 
 Chemical/Physical.  At an influent concentration of 1,000 mg/L, treatment with GAC resulted 
in an effluent concentration of 441 mg/L. The adsorbability of the carbon used was 112 mg/g 
carbon (Guisti et al., 1974). 
 
Exposure limits: NIOSH REL: TWA 5 ppm (24 g/m3), IDLH 700 ppm; OSHA PEL: TWA 50 
ppm (240 mg/m3); ACGIH TLV: TWA 20 ppm (adopted). 
 
Symptoms of exposure: An 8-h exposure to 200 ppm may cause nausea, vomiting, and headache 
(Patnaik, 1992). 
 
Toxicity: 
 LC50 (96-h) for brown shrimp 775 mg/L (Blackmann, 1974). 
 LC50 (48-h) for brown shrimp 800 mg/L (Blackmann, 1974). 
 LC50 (24-h static bioassay) for bluegill sunfish at 23 °C is 983 mg/L (quoted, Verschueren, 
1983). 
 LC50 (4-h inhalation) values for Fischer-344 rats were 486 and 450 ppm for males and females, 
respectively (Dodd et al., 1983). 
 LC50 (1-h inhalation) for guinea pigs >633 mg/L (Gingell et al., 1998). 
 Acute oral LD50 for rats is 450 mg/kg (Patnaik, 1992), guinea pigs 1,400 mg/kg (Gingell et al., 
1998). 
 
Uses: Dry cleaning; solvent for nitrocellulose, cellulose acetate, resins, oil, grease, albumin; 
perfume fixative; coating compositions for paper, cloth, leather; lacquers. 
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BUTYL ACETATE 
 
Synonyms: Acetic acid, butyl ester; 1-Acetoxybutane; AI3-00406; BRN 1741921; BuAc; 1-
Butanol acetate; Butyl acetate; 1-Butyl acetate; n-Butyl acetate; Butyl ethanoate; n-Butyl 
ethanoate; CCRIS 2287; EINECS 204-658-1; NSC 9298; UN 1123. 
 

O O CH3

CH3

 
 
CASRN: 123-86-4; DOT: 1123; DOT label: Flammable liquid; molecular formula: C6H12O2; FW: 
116.16; RTECS: AF7350000; Merck Index: 12, 1570 
 
Physical state, color, and odor: 
Clear, colorless liquid with a strong fruity odor resembling bananas. Sweetish taste as low 
concentrations (<30 µg/L). Experimentally determined detection and recognition odor threshold 
concentrations were 30 µg/m3 (6.3 ppbv) and 18 µg/m3 (38 ppbv), respectively (Hellman and 
Small, 1974). Cometto-Muñiz et al. (2000) reported nasal pungency threshold concentrations 
ranged from approximately 550 to 3,500 ppm. 
 
Melting point (°C): 
-77.9 (Weast, 1986) 
 
Boiling point (°C): 
126.11 (Toledo-Marante et al., 2000) 
 
Density (g/cm3): 
0.88145 at 20 °C (Lee and Tu, 1999) 
0.8753 at 25.00 °C, 0.8704 at 30.00 °C (Aminabhavi and Banerjee, 1998b) 
0.87633 at 25.00 °C (Chandrasekhar et al., 2000) 
0.87120 at 30.00 °C (Visak et al., 2000) 
0.89649 at 5 °C, 0.88637 at 15 °C, 0.87614 at 25 °C, 0.86585 at 35 °C, 0.85543 at 45 °C (Sakurai 

et al., 1996) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.04 at 25 °C, 1.59 at 45 °C (Frey and King, 1982) 
 
Flash point (°C): 
22.2 (NIOSH, 1997) 
36.6 (open cup, Hawley, 1981) 
 
Lower explosive limit (%): 
1.7 (NIOSH, 1997) 
 
Upper explosive limit (%): 
7.6 (NIOSH, 1997) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
2.81 at 25 °C (Kieckbusch and King, 1979) 
At 25 °C: 24.8, 25.2, 18.3, 8.56, and 2.68 at pH values of 2.93, 5.69, 6.22, 6.58, and 8.80, 

respectively (Hakuta et al., 1977) 
3.67 at 25 °C (static headspace-GC, Welke et al., 1998) 
1.57 at 15 °C, 3.23 at 25 °C, 6.38 at 35 °C, 12.2 at 45 °C (Cottrell and Mazza, 1997) 
5.79 at 37 °C (static headspace-GC, van Ruth et al., 2001) 
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Interfacial tension with water (dyn/cm at 25 °C): 
14.5 (Donahue and Bartell, 1952) 
 
Ionization potential (eV): 
9.56 ± 0.03 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic esters are 
lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
1.82 at 25 °C (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, Wasik 

et al., 1981) 
1.70 at 24 °C (shake flask-HPLC, Catz and Friend, 1989) 
 
Solubility in organics: 
Miscible with alcohol and ether (Windholz et al., 1983) 
 
Solubility in water: 
57.7 mM at 25.0 °C (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, 

Wasik et al., 1981) 
57.4 mM at 30 °C, 58.5 mM at 40 °C, 61.2 mM at 50 °C, 61.9 mM at 60 °C (Gandhi et al., 1998) 
0.84 wt % at 25 °C (shake flask-radiometry, Lo et al., 1986) 
In wt %: 0.96 at 0 °C, 0.76 at 9.1 °C, 0.64 at 19.7 °C, 0.52 at 30.3 °C, 0.50 at 39.6 °C, 0.50 at 50.0 

°C, 0.50 at 60.2 °C, 0.47 at 70.2 °C, 0.48 at 80.1 °C, 0.48 at 90.5 °C (shake flask-GC, 
Stephenson and Stuart, 1986) 

 
Vapor density: 
4.75 g/L at 25 °C, 4.01 (air = 1) 
 
Vapor pressure (mmHg): 
10 at 20 °C (NIOSH, 1997) 
11.0 at 25 °C (Abraham, 1984) 
 
Environmental fate: 
 Biological. Heukelekian and Rand (1955) reported a 5-d BOD value of 0.52 g/g which is 23.5% 
of the ThOD value of 2.21 g/g. 
 Photolytic. Butyl acetate reacts with OH radicals in the atmosphere at a rate constant of 4.15 x 
10-12 cm3/molecule⋅sec at 296 K (Wallington et al., 1988b). 
 Chemical/Physical. Hydrolyzes in water forming 1-butanol and acetic acid. Estimated 
hydrolysis half-lives at 20 °C: 11.4 d at pH 9.0, 114 d at pH 8.0, and 3.1 yr at pH 7.0 (Mabey and 
Mill, 1978). 
 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in an effluent 
concentration of 154 mg/L. The adsorbability of the carbon was 169 mg/g carbon (Guisti et al., 
1974). 
 
Exposure limits: NIOSH REL: TWA 150 (710 mg/m3), STEL 200 ppm (950 mg/m3), IDLH 
1,700 ppm; OSHA PEL: TWA 150 ppm; ACGIH TLV: TWA 150 ppm, STEL 200 ppm 
(adopted). 
 
Symptoms of exposure: Exposure to 200–400 ppm may cause moderate eye and throat irritation 
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and headache. May be narcotic at higher concentrations (quoted, Verschueren, 1983; Patnaik, 
1992). An irritation concentration of 473.33 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 LC50 (96-h static bioassay) for bluegill sunfish 100 ppm, Menidia beryllina 185 ppm (quoted, 
Verschueren, 1983). 
 LC50 (inhalation) for mice 6 gm/m3/2-h, rats 2,000 ppm/4-h (quoted, RTECS, 1985). 
 Acute oral LD50 for rats 14 mg/kg, mice 7,060 mg/kg, rabbits 7,400 mg/kg (quoted, RTECS, 
1985). 
 TLm values for brine shrimp after 24 and 48 h of exposure were 150 and 32 mg/L, respectively 
(Price et al., 1974). 
 
Source: Identified as a volatile constituent released by fresh coffee beans (Coffea canephora 
variety Robusta) at different stages of ripeness (Mathieu et al., 1998). Also identified among 139 
volatile compounds identified in cantaloupe (Cucumis melo var. reticulates cv. Sol Real) using an 
automated rapid headspace solid phase microextraction method (Beaulieu and Grimm, 2001). 
 
Uses: Manufacture of artificial leathers, plastics, safety glass, photographic films, lacquers; as a 
solvent in the production of perfumes, natural gums, and synthetic resins; solvent for 
nitrocellulose lacquers; dehydrating agent. 
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sec-BUTYL ACETATE 
 
Synonyms: Acetic acid, 2-butoxy ester; Acetic acid, sec-butyl ester; Acetic acid, 1-methylpropyl 
ester; BRN 1720689; 2-BuAc; sec-BuAc; 2-Butanol acetate; sec-Butanol acetate; 2-Butanol 
ethanoate; 2-Butyl acetate; sec-Butyl alcohol acetate; sec-Butyl ethanoate; EINECS 203-300-1; 
Ethanoic acid, 1-methylpropyl ester; 1-Methylpropyl acetate; 1-Methylpropyl ethanoate; NSC 
8034; UN 1123. 
 

O O
CH3

CH3CH3  
 
CASRN: 105-46-4; DOT: 1123; DOT label: Flammable liquid; molecular formula: C6H12O2; FW: 
116.16; RTECS: AF7380000; Merck Index: 12, 1571 
 
Physical state, color, and odor: 
Clear, colorless liquid with a pleasant odor. Odor threshold concentration in air is 2.4 ppbv (Nagata 
and Takeuchi, 1990). 
 
Melting point (°C): 
-37.8 (NIOSH, 1997) 
 
Boiling point (°C): 
112 (Weast, 1986) 
 
Density (g/cm3): 
0.8864 at 5 °C, 0.8759 at 15 °C, 0.8654 at 25 °C, 0.8547 at 35 °C, 0.8440 at 45 °C (Sakurai et al., 

1996) 
0.8758 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.74 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
16.7 (NIOSH, 1997); 31 (open cup, Windholz et al., 1983) 
 
Lower explosive limit (%): 
1.7 (NIOSH, 1997) 
 
Upper explosive limit (%): 
9.8 (NIOSH, 1997) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
1.91 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
 
Interfacial tension with water (dyn/cm at 17 °C): 
58 (estimated, CHRIS, 1984) 
 
Ionization potential (eV): 
9.91 ± 0.03 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic esters are 
lacking in the documented literature 
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Octanol/water partition coefficient, log Kow: 
1.72 (shake flask, Hansch et al., 1995) 
 
Solubility in organics: 
Soluble in acetone, alcohol, and ether (Weast, 1986) 
 
Solubility in water (wt %): 
1.330 at 0 °C, 0.879 at 9.6 °C, 0.869 at 19.5 °C, 0.753 at 29.7 °C, 0.663 at 39.9 °C, 0.629 at 50.0 
°C, 0.613 at 60.1 °C, 0.605 at 70.5 °C, 0.622 at 80.2 °C, 0.604 at 90.5 °C (shake flask-GC, 
Stephenson and Stuart, 1986) 
 
Vapor density: 
4.75 g/L at 25 °C, 4.01 (air = 1) 
 
Vapor pressure (mmHg): 
10 at 20 °C (NIOSH, 1997) 
 
Environmental fate: 
 Photolytic. The rate constant for the reaction of sec-butyl acetate and OH radicals in the 
atmosphere at 300 K is 3.4 x 10-12 cm3/molecule⋅sec (Hendry and Kenley, 1979). 
 Chemical/Physical. Slowly hydrolyzes in water forming sec-butyl alcohol and acetic acid. 
 
Exposure limits: NIOSH REL: TWA 200 ppm (950 mg/m3), IDLH 1,700 ppm; OSHA PEL: 
TWA 200 ppm; ACGIH TLV: TWA 200 ppm (adopted). 
 
Symptoms of exposure: Exposure to vapors may cause irritation to eyes and respiratory passages 
(Patnaik, 1992). 
 
Uses: Solvent for nitrocellulose lacquers; nail enamels, thinners; leather finishers. 
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tert-BUTYL ACETATE 
 
Synonyms: Acetic acid, tert-butyl ester; Acetic acid, 1,1-dimethylethyl ester; BRN 1699506; t-
BuAc; t-Butyl acetate; tertiary-Butyl acetate; t-Butyl ethanoate; tertiary-Butyl ethanoate; 1,1-
Dimethyl acetate; 1,1-Dimethyl ethanoate; EINECS 208-760-7; Ethanoic acid, tert-butylbutyl 
ester; Ethanoic acid, 1,1-dimethylethyl ester; NSC 59719; TBAC; Texaco lead appreciator; TLA; 
UN 1123. 
 

O O

CH3CH3

CH3

CH3

 
 
CASRN: 540-88-5; DOT: 1123; DOT label: Flammable liquid; molecular formula: C6H12O2; FW: 
116.16; RTECS: AF7400000; Merck Index: 12, 1572 
 
Physical state, color, and odor: 
Colorless liquid with a fruity odor. Odor threshold concentration in water is 4 ppm (CHRIS, 
1994). Nagata and Takeuchi (1990) reported an odor threshold concentration of 71 ppbv. 
 
Boiling point (°C): 
97–98 (Weast, 1986) 
 
Density (g/cm3): 
0.88259 at 5 °C, 0.87174 at 15 °C, 0.86057 at 25 °C, 0.84938 at 35 °C, 0.83807 at 45 °C (Sakurai 

et al., 1996) 
0.86630 at 20.00 °C (Comelli and Francesconi, 1998) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.74 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
22.2 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.5 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic esters are 
lacking in the documented literature. 
 
Octanol/water partition coefficient, log Kow: 
1.75 (shake flask, Hansch et al., 1995) 
 
Solubility in organics: 
Miscible with alcohol and ether (Windholz et al., 1983) 
 
Solubility in water (wt %): 
1.170 at 0.0 °C, 1.000 at 9.2 °C, 0.803 at 19.2 °C, 0.703 at 29.6 °C, 0.620 at 40.0 °C, 0.573 at 50.0 
°C, 0.526 at 60.5 °C, 0.538 at 70.5 °C, 0.499 at 80.5 °C (shake flask-GC, Stephenson and Stuart, 
1986) 
 
Vapor density: 
4.75 g/L at 25 °C, 4.01 (air = 1) 
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Environmental fate: 
 Chemical/Physical. Hydrolyzes in water to tert-butyl alcohol and acetic acid. The estimated 
hydrolysis half-life at 25 °C and pH 7 is 140 yr (Mabey and Mill, 1978). 
 
Exposure limits: NIOSH REL: TWA 200 ppm (950 mg/m3), IDLH 1,500 ppm; OSHA PEL: 
TWA 200 ppm; ACGIH TLV: TWA 200 ppm (adopted). 
 
Symptoms of exposure: Exposure to vapors may cause irritation to eyes and respiratory passages; 
narcotic at high concentrations (Patnaik, 1992). 
 
Uses: Gasoline additive; solvent. 
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sec-BUTYL ALCOHOL 
 
Synonyms: AI3-24189; BRN 0773649; sec-BuOH; Butanol-2; Butan-2-ol; 2-Butanol; s-Butanol; 
sec-Butanol; 2-Butyl alcohol; s-Butyl alcohol; Butylene hydrate; Caswell No. 119C; CCS 301; 
EINECS 201-158-5; EINECS 240-029-8; EPA pesticide chemical code 001502; Ethylmethyl 
carbinol; 2-Hydroxybutane; Methylethyl carbinol; 1-Methyl-1-propanol; 1-Methylpropyl alcohol; 
NSC 25499; SBA; UN 1120. 
 

H3C
CH3

OH  
 
CASRN: 78-92-2; DOT: 1120; DOT label: Flammable liquid; molecular formula: C4H10O; FW: 
74.12; RTECS: EO1750000; Merck Index: 12, 1576 
 
Physical state, color, and odor: 
Clear, colorless, flammable liquid with a pleasant odor. Experimentally determined detection and 
recognition odor threshold concentrations were 400 µg/m3 (120 ppbv) and 1.2 mg/m3 (410 ppbv), 
respectively (Hellman and Small, 1974). 
 
Melting point (°C): 
-114.7 (Windholz et al., 1983) 
 
Boiling point (°C): 
97.90 (Vittal Prasad et al., 2001) 
 
Density (g/cm3): 
0.81448 at 10.00 °C, 0.81210 at 13.00 °C, 0.81051 at 15.00 °C, 0.80810 at 18.00 °C, 0.80648 at 

20.00 °C, 0.80404 at 23.00 °C (Troncoso et al., 2000) 
0.81044 at 15.00 °C, 0.80206 at 25.00 °C, 0.79398 at 35.00 °C (Martinez et al., 2000a) 
0.80701 at 20.00 °C (Houkhani et al., 2000) 
0.80220 at 25.00 °C, 0.78959 at 30.00 °C (Gascón et al., 2000) 
0.78939 at 40.00 °C (Domínguez et al., 2003) 
0.79891 at 30.00 °C (Venkatesulu et al., 1996) 
 
Diffusivity in water (x 10-6 cm2/sec): 
9.4 at 25 °C (Hao and Leaist, 1996) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
26.7 (open cup, Eastman, 1995) 
 
Lower explosive limit (%): 
1.7 at 100 °C (NFPA, 1984) 
 
Upper explosive limit (%): 
9.8 at 100 °C (NFPA, 1984) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol at 25 °C): 
1.03 (Butler, 1935) 
0.79 (Snider and Dawson, 1985) 
1.19 (static headspace-GC, Merk and Riederer, 1997) 
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Interfacial tension with water (dyn/cm): 
2.1 at 25 °C (quoted, Freitas et al., 1997) 
 
Ionization potential (eV): 
10.10 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic alcohols 
are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
0.61 (shake flask-GLC, Hansch and Anderson, 1967) 
0.68 at 25 °C (shake flask-GLC, Park and Park, 2000) 
0.81 (Yonezawa and Urushigawa, 1979) 
 
Solubility in organics: 
In mole fraction at 4.5 °C: 0.360 in triethylenetetramine, 0.385 in hexamethylenediamine (Copley 
et al., 1941) 
 
Solubility in water (wt %): 
20 at 20 °C (Palit, 1947) 
22.5 at 25 °C (De Santis et al., 1976) 
26.0 at 0 °C, 23.5 at 10.0 °C, 19.6 at 20.0 °C, 17.0 at 29.9 °C, 15.1 at 40.0 °C, 14.0 at 50.0 °C, 

13.4 at 60.3 °C, 13.3 at 70.1 °C, 13.6 at 80.1 °C, 14.5 at 90.2 °C (shake flask-GC, Stephenson 
and Stuart, 1986) 

 
Vapor density: 
3.03 g/L at 25 °C, 2.56 (air = 1) 
 
Vapor pressure (mmHg): 
3.8 at 5.00 °C, 5.7 at 10.00 °C, 8.4 at 15.00 °C, 12.2 at 20.00 °C, 17.3 at 25.00 °C, 24.3 at 30.00 

°C, 33.3 at 35 °C, 45.4 at 40.00 °C, 60.7 at 45.00 °C, 80.4 at 50.00 °C (Garriga et al., 1997) 
31 at 32.2 °C (Copley et al., 1941) 
29.4 at 32.5 °C (Dejoz et al., 1996a) 
 
Environmental fate: 
 Biological. Bridié et al. (1979) reported BOD and COD values of 2.15 and 2.49 g/g using 
filtered effluent from a biological sanitary waste treatment plant. These values were determined 
using a standard dilution method at 20 °C for a period of 5 d. The ThOD for sec-butyl alcohol is 
2.59 g/g. In activated sludge inoculum, following a 20-d adaptation period, 98.5% COD removal 
was achieved. The average rate of biodegradation was 55.0 mg COD/g⋅h (Pitter, 1976). 
 Photolytic. The estimated half-life of sec-butyl alcohol for the reaction of OH radicals in air 
ranges from 129 d to 23 yr (Anbar and Neta, 1967). 
 Chemical/Physical. sec-Butyl alcohol will not hydrolyze in water because it does not contain a 
hydrolyzable group (Kollig, 1993). 
 
Exposure limits: NIOSH REL: TWA 100 ppm (305 mg/m3), STEL 150 ppm (455 mg/m3), IDLH 
2,000 ppm; OSHA PEL: TWA 150 ppm; ACGIH TLV: TWA 100 ppm (adopted). 
 
Symptoms of exposure: Inhalation may cause irritation to eyes. Narcotic at high concentrations. 
May irritate skin on contact (Patnaik, 1992). 
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Toxicity: 
 LC50 (24-h) for goldfish 4,300 mg/L (quoted, Verschueren, 1983). 
 Acute oral LD50 for rats 6,480 mg/kg, rabbits 4,893 mg/kg (quoted, Verschueren, 1983). 
 
Uses: Manufacture of flotation agents, esters (perfumes and flavors), dyestuffs, wetting agents; 
ingredient in industrial cleaners and paint removers; preparation of methyl ethyl ketone; solvent in 
lacquers; in hydraulic brake fluids; organic synthesis. 
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tert-BUTYL ALCOHOL 
 
Synonyms: AI3-01288; Arconol; BRN 0906698; t-BuOH; t-Butanol; tert-Butanol; t-Butyl 
alcohol; t-Butyl hydroxide; Caswell No. 124A; CCRIS 4755; 1,1-Dimethylethanol; EINECS 200-
899-7; 2-Methyl-2-propanol; 2-Methyl-n-propan-2-ol; NCI-C55367; TBA; Trimethyl carbinol; 
Trimethylmethanol; UN 1120. 
 

CH3

CH3

OH

H3C

 
 
CASRN: 75-65-0; DOT: 1120; DOT label: Flammable liquid; molecular formula: C4H10O; FW: 
74.12; RTECS: EO1925000; Merck Index: 12, 1577 
 
Physical state, color, and odor: 
Colorless liquid or crystals with a camphor-like odor. A detection odor threshold concentration of 
2,900 mg/m3 (957 ppmv) was experimentally determined by Dravnieks (1974). In a later study, 
Nagata and Takeuchi (1990) reported an odor threshold concentration 220 ppbv. 
 
Melting point (°C): 
25.5 (Weast, 1986) 
 
Boiling point (°C): 
82.32 (Tu et al., 2001) 
 
Density (g/cm3): 
0.78114 at 25.00 °C, 0.77551 at 30.00 °C (Nikam et al., 1998a) 
0.78049 at 25.00 °C, 0.77573 at 30.00 °C, 0.77020 at 35.00 °C, 0.76484 at 40.00 °C, 0.75941 at 

45.00 °C (Martinez et al., 2000a) 
0.77502 at 30.00 °C (Nikam et al., 2000) 
 
Diffusivity in water (x 10-6 cm2/sec at 25 °C): 
8.7 (Hao and Leaist, 1996) 
8.8 (Tominaga and Matsumoto, 1990) 
 
Dissociation constant, pKa: 
≈19 (Gordon and Ford, 1972) 
 
Flash point (°C): 
16.7 (closed cup, Eastman, 1995) 
4 (Aldrich, 1990) 
 
Lower explosive limit (%): 
2.4 (NIOSH, 1997) 
 
Upper explosive limit (%): 
8.0 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
5.44 (Yalkowsky and Valvani, 1980) 
 
Heat of fusion (kcal/mol): 
1.587 (quoted, Riddick et al., 1986) 
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Henry’s law constant (x 10-5 atm⋅m3/mol): 
0.112 at 0 °C, 1.44 at 35 °C (headspace-GC, Arp and Schmidt, 2004) 
3.77 at 20 °C (equilibrium method, Kaneko et al., 2000) 
1.19 at 25 °C (Butler et al., 1935) 
1.44 at 25 °C (Snider and Dawson, 1985) 
90.7 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
1.22 at 25 °C (static headspace-GC, Merk and Riederer, 1997) 
 
Ionization potential (eV): 
9.70 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for alcohols are 
lacking in the documented literature. However, its miscibility in water and low Kow suggest its 
adsorption to soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
0.37 (shake flask-GLC, Hansch and Anderson, 1967) 
0.59 (Yonezawa and Urushigawa, 1979) 
 
Solubility in organics: 
In mole fraction at 4.5 °C: 0.376 in triethylenetetramine, 0.364 in hexamethylenediamine (Copley 
et al., 1941) 
 
Solubility in water: 
Miscible (NIOSH, 1997; Palit, 1947). A saturated solution in equilibrium with its own vapor had a 
concentration of 316.2 g/L at 25 °C (Kamlet et al., 1987). 
 
Vapor pressure (mmHg): 
30.6 at 20.00 °C, 42.0 at 25.00 °C, 56.9 at 30.00 °C, 76.3 at 35.00 °C, 102.3 at 40.00 °C, 133.8 at 
45.00 °C, 174.3 at 50.00 °C, 224.2 at 55.00 °C, 285.2 at 60.00 °C, 358.2 at 65.00 °C, 447.3 at 
70.00 °C, 553.2 at 75.00 °C, 679.4 at 80.00 °C, 826.3 at 85.00 °C, 996.2 at 90.00 (Parks and 
Barton, 1928) 
 
Environmental fate: 
 Biological. Bridié et al. (1979) reported BOD and COD values of 0.02 and 2.49 g/g using 
filtered effluent from a biological sanitary waste treatment plant. These values were determined 
using a standard dilution method at 20 °C for a period of 5 d. The ThOD for tert-butyl alcohol is 
2.59 g/g. In activated sludge inoculum, 98.5% COD removal was achieved. The average rate of 
biodegradation was 30.0 mg COD/g⋅h (Pitter, 1976). 
 Bradley et al. (1999) studied the degradation of tert-butyl alcohol by indigenous 
microorganisms in stream-bed sediments from underground gasoline spill sites in Laurens, SC 
(Laurens) and Charleston, SC (Oasis). Under aerobic conditions, the amount of tert-butyl alcohol 
mineralizing to carbon dioxide after 27 d was 70% in both Laurens and Oasis sediments. After 80 
d, the amount of mineralization reached an asymptiotic level of approximately 84%. No 
mineralization of tert-butyl alcohol was observed under strictly anaerobic conditions. 
 Photolytic. Wallington (1988c) reported a rate constant of 1.07 x 10-12 cm3/molecule⋅sec at 298 
K. Based on an atmospheric OH concentration of 1.0 x 106 molecule/cm3, the reported half-life of 
tert-butyl alcohol is 8.6 d (Grosjean, 1997). 
 Chemical/Physical. May react with strong mineral acids (e.g., hydrochloric) or oxidizers 
releasing isobutylene (NIOSH, 1997). 
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 tert-Butyl alcohol will not hydrolyze because it has no hydrolyzable functional group (Kollig, 
1993). 
 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in effluent 
concentration of 705 mg/L. The adsorbability of the carbon used was 59 mg/g carbon (Guisti et 
al., 1974). 
 
Exposure limits (ppm): NIOSH REL: TWA 100, STEL 150, IDLH 1,600; OSHA PEL: TWA 
100; ACGIH TLV: TWA 100 (adopted). 
 
Symptoms of exposure: Ingestion may cause headache, dizziness, dry skin, and narcosis. 
Inhalation may cause drowsiness and mild irritation to eyes and nose (Patnaik, 1992). 
 
Toxicity: 
 LC50 (7-d) for Poecilia reticulata 3,550 mg/L (Könemann, 1981). 
 LC50 (24-h) for goldfish 4,300 mg/L (quoted, Verschueren, 1983). 
 LC0 (24-h) and LC100 (24-h) for creek chub in Detroit river water were 3,000 and 6,000 mg/L, 
respectively (Gillette et al., 1952). 
 Acute oral LD50 for rats 3,500 mg/kg, rabbits 3,559 mg/kg (quoted, RTECS, 1985). 
 
Source: Detected in a distilled water-soluble fraction of 94 octane unleaded gasoline at a 
concentration of 3.72 mg/L (Potter, 1996) 
 
Uses: Denaturant for ethyl alcohol; manufacturing flavors, perfumes (artificial musk), flotation 
agents; solvent; paint removers; octane booster for unleaded gasoline; dehydrating agent; chemical 
intermediate. 
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BUTYLAMINE 
 
Synonyms: AI3-24197; 1-Aminobutane; BRN 0605269; Butan-1-amine; 1-Butanamine; n-
Butylamine; CCRIS 4756; EINECS-203-699-2; FEMA No. 3130; Monobutylamine; Mono-n-but-
ylamine; Norralamine; Norvalamine; NSC 8029; Tutane; UN 1125. 
 

H3C NH2  
 
CASRN: 109-73-9; DOT: 1125; DOT label: Flammable liquid; molecular formula: C4H11N; FW: 
73.14; RTECS: EO2975000; Merck Index: 12, 1578 
 
Physical state, color, and odor: 
Clear, colorless liquid with a strong or pungent, ammonia-like odor. Slowly becomes pale yellow 
on prolonged storage. Experimentally determined detection and recognition odor threshold 
concentrations were 240 µg/m3 (80 ppbv) and 720 µmg/m3 (240 ppbv), respectively (Hellman and 
Small, 1974). 
 
Melting point (°C): 
-49.1 (Weast, 1986) 
 
Boiling point (°C): 
76.97 (Letcher and Bayles, 1971) 
 
Density (g/cm3): 
0.7414 at 20 °C (Weast, 1986) 
0.73225 at 25.00 °C (Dominguez et al., 1996) 
0.7321 at 30.00 °C, 0.7229 at 40.00 °C, 0.7127 at 50.00 °C (Weng, 2000) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.89 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
9.33 at 20 °C (Gordon and Ford, 1972) 
10.685 at 25 °C (Dean, 1987) 
 
Flash point (°C): 
<-10 (Mitchell et al., 1999) 
-1 (open cup, Windholz et al., 1983) 
 
Lower explosive limit (%): 
1.7 (NIOSH, 1997) 
 
Upper explosive limit (%): 
9.8 (NIOSH, 1997) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol at 25 °C): 
1.52 (Butler and Ramchandani, 1935) 
1.72 (Christie and Crisp, 1967) 
2.15 (Amoore and Buttery, 1978) 
1.76 (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
 
Ionization potential (eV): 
8.71 ± 0.03 (Franklin et al., 1969) 
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Soil organic carbon/water partition coefficient, log Koc: 
1.88 (quoted, Meylan et al., 1992) 
 
Octanol/water partition coefficient, log Kow: 
0.81 (quoted, Leo et al., 1971) 
0.68 at 20 °C (shake flask, Collander, 1951) 
0.88 at 25 °C (shake flask-titration, Sandell, 1962) 
 
Solubility in organics: 
In mole fraction at 4.5 °C: 0.400 in ethylene glycol, 0.384 in diethylene glycol, 0.405 in 
triethylene glycol, 0.410 in tetraethylene glycol, 0.144 in hexamethylenediamine, 0.145 in 
triethylenetetramine (Copley et al., 1941) 
 
Solubility in water: 
Miscible (NIOSH, 1997). A saturated solution in equilibrium with its own vapor had a 
concentration of 667.0 g/L at 25 °C (Kamlet et al., 1987). 
 
Vapor density: 
2.99 g/L at 25 °C, 2.52 (air = 1) 
 
Vapor pressure (mmHg): 
82 at 20 °C (NIOSH, 1997) 
95.288 at 25.03 °C, 120.520 at 30.00 °C, 150.837 at 34.89 °C, 188.866 at 39.97 °C (isoteniscopy, 

Belaribi et al., 2000) 
105 at 32.2 °C (Copley et al., 1941) 
 
Environmental fate: 
 Photolytic.  Low et al. (1991) reported that the photooxidation of aqueous primary amine 
solutions by UV light in the presence of titanium dioxide resulted in the formation of ammonium 
and nitrate ions. 
 Chemical/Physical. Reacts with mineral acids forming water-soluble salts. 
 At an influent concentration of 1.0 g/L, treatment with GAC resulted in effluent concentration 
of 480 mg/L. The adsorbability of the carbon used was 103 mg/g carbon (Guisti et al., 1974). 
 
Exposure limits: NIOSH REL: ceiling 5 ppm (15 mg/m3), IDLH 300 ppm; ACGIH TLV: ceiling 
2.5 ppm (adopted). 
 
Symptoms of exposure: Irritates eyes and respiratory tract at concentrations of 5 to 10 ppm. 
Contact with skin may cause severe burns (quoted, Verschueren, 1983; Patnaik, 1992). An 
irritation concentration of 30.00 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 LC50 (96-h static bioassay) for bluegill sunfish 32 ppm, Menidia beryllina 24 ppm (quoted, 
Verschueren, 1983). 
 LC50 (inhalation) for mice 800 gm/m3/2-h, rats 4,000 ppm/4-h (quoted, RTECS, 1985). 
 Acute oral LD50 for guinea pigs 430 mg/kg, mice 430 mg/kg, rats 366 mg/kg (quoted, RTECS, 
1985). 
 
Uses: Intermediate in the manufacture of dyestuffs, emulsifying agents, pharmaceuticals, rubber 
and agricultural chemicals, insecticides, corrosion inhibitors, and synthetic tanning agents, 
plasticizers, and isocyanates for coatings. 
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BUTYLBENZENE 
 
Synonyms: AI3-00119; 1-BB; n-BB; BRN 1903395; Butylbenzene; 1-Butylbenzene; n-Butyl-
benzene; n-BuBz; EINECS 203-209-7; NSC 8465; 1-Phenylbutane; 1-Phenyl-n-butane UN 2709. 
 

CH3

 
 
Note: According to Chevron Phillips Company’s (2004) product literature, 99.0–99.4% butyl-
benzene contains the following components: isobutylbenzene (0.2 wt %) and other alkylbenzenes 
(0.4 wt %). 
 
CASRN: 104-51-8; DOT: 2709; molecular formula: C10H14; FW: 134.22; RTECS: CY9070000; 
Merck Index: 12, 1584 
 
Physical state, color, and odor: 
Clear, colorless, liquid with a faint petroleum or gasoline-like odor similar to that of n-
propylbenzene. Nagata and Takeuchi (1990) reported an odor threshold concentration 8.5 ppbv. 
 
Melting point (°C): 
-88 (Weast, 1986) 
 
Boiling point (°C): 
183.31 (Wilhoit and Zwolinski, 1971) 
 
Density (g/cm3): 
0.86126 at 20.00 °C, 0.85223 at 30.00 °C (Al-Kandary et al., 2006) 
0.85625 at 25 °C (Resa et al., 2001a) 
0.8355 at 49.99 °C, 0.8150 at 74.98 °C, 0.7941 at 99.97 °C (measured along saturation line, Steele 

et al., 2002a) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.68 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
71 (open cup, Windholz et al., 1983) 
59 (Aldrich, 1990) 
 
Lower explosive limit (%): 
0.8 (Sax and Lewis, 1987) 
 
Upper explosive limit (%): 
5.8 (Sax and Lewis, 1987) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
5.35, 8.17, 11.0, 16.7, and 21.4 at 10, 15, 20, 25, and 30 °C, respectively (headspace-GC, Perlinger 

et al., 1993) 
12.7 at 45.00 °C, 14.1 at 50.00 °C, 15.7 at 55.00 °C, 17.3 at 60.00 °C, 18.9 at 65.00 °C, 22.2 at 

70.00 °C, 26.1 at 80.00 °C (static headspace-GC, Park et al., 2004) 
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Interfacial tension with water (dyn/cm): 
39.6 at 20 °C (Demond and Lindner, 1993) 
35.80 at 20 °C, 35.39 at 40 °C, 34.46 at 60 °C, 33.00 at 80 °C (Jasper and Seitz, 1959) 
 
Ionization potential (eV): 
8.69 ± 0.01 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.39 (Schwarzenbach and Westall, 1981) 
3.40 (estuarine sediment, Vowles and Mantoura, 1987) 
 
Octanol/water partition coefficient, log Kow: 
4.6 (average of 16 measurements using HPLC, Klein et al., 1988) 
4.29 at 25.0 °C (shake flask-HPLC, Brooke et al., 1990; generator column-RPLC, Schantz and 

Martire, 1987) 
4.377 at 25.0 °C (shake flask-GLC, de Bruijn et al., 1989; shake flask-HPLC, Brooke et al., 1990) 
4.26 (Camilleri et al., 1988; Hansch and Leo, 1979) 
4.28 at 25.00 °C (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, 

Wasik et al., 1981, 1983) 
4.18 (estimated from water solubility correlation, Bruggeman et al., 1982) 
4.34 at 25.0 °C (generator column-RPLC, Schantz and Martire, 1987) 
4.44 (estimated from HPLC capacity factors, Hammers et al., 1982) 
 
Solubility in organics: 
Miscible with alcohol, benzene, ether (Windholz et al., 1983), and many other organic solvents 
 
Solubility in water: 
At 25.0 °C: 11.8 mg/L; 7.09 mg/L artificial seawater (shake flask-GC, Sutton and Calder, 1975) 
1.26 mg/L solution at 25.0 °C (shake flask-UV spectrophotometry, Andrews and Keefer, 1950a) 
132 µmol/L at 25.0 °C (headspace-GLC, Massaldi and King, 1973) 
In µmol/L (°C): 99.4 (7.0), 96.7 (10.0), 97.9 (12.5), 96.6 (15.0), 97.9 (17.5), 101.8 (20.0), 102.5 

(25.0), 108.6 (30.0), 114.7 (35.0), 123.4 (40.0), 141.1 (45.0) (coupled-column-LC, Owens et al., 
1986) 

434 µmol/L at 25.0 °C (generator column-HPLC, Tewari et al., 1982) 
15.4 and 17.7 mg/L at 25 °C (shake flask-fluorescence, Mackay and Shiu, 1977) 
64.2 µmol/L in 0.5 M NaCl at 25 °C (Wasik et al., 1984) 
103 µmol/L at 25 °C (generator column-HPLC/GC, Wasik et al., 1981, 1983) 
50.0 mg/L at 25 °C (shake flask-UV spectrophotometry, Klevens, 1950) 
1.77 x 10-6 at 25 °C (mole fraction, inert gas stripping-GC, Li et al., 1993) 
In mM: 0.0860 at 0.5 °C, 0.0855 at 5.00 °C, 0.0843 at 15.00 °C, 0.0913 at 25.00 °C, 0.108 at 

35.00 °C, 0.131 at 45.00 °C, 0.156 at 55.00 °C (HPLC, Dohányosová et al., 2001) 
 
Vapor density: 
5.49 g/L at 25 °C, 4.63 (air = 1) 
 
Vapor pressure (mmHg): 
1.09 at 25.00 °C (Růžička et al., 1994) 
 
Environmental fate: 
 Biological. Butylbenzene is subject to cometabolism. The reported oxidation product is 
phenylacetic acid (Pitter and Chudoba, 1990). 
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 Chemical/Physical. Butylbenzene will not hydrolyze because it does not contain a hydrolyzable 
functional group (Kollig, 1995). 
 The rate constant for the vapor phase reaction of butylbenzene ether with OH radicals in the 
atmosphere has been estimated to be 8.7 x 10-12 cm3/molecule·sec at 25 °C. At an atmospheric 
concentration of 5 x 105 OH radicals/cm3, the corresponding half-life is 1.8 d (Meylan and 
Howard, 1993). 
 
Drinking water standard: No MCLGs or MCLs have been proposed (U.S. EPA, 1996). 
 
Source: Evaporation and/or dissolution of gasoline, naphtha, coal tar, and asphalt. 
 Identified as one of 140 volatile constituents in used soybean oils collected from a processing 
plant that fried various beef, chicken, and veal products (Takeoka et al., 1996). 
 
Uses: Pesticide manufacturing; plasticizer; solvent for coatings; surface active agents; polymer 
linking agent; ingredient in naphtha; organic synthesis. 
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sec-BUTYLBENZENE 
 
Synonyms: AI3-00121; BRN 1903902; s-Butylbenzene; secondary-Butylbenzene; sec-BuBz; 
EINECS 205-227-0; EINECS 270-126-0; (1-Methylpropyl)benzene; NSC 8466; 2-Phenylbutane; 
UN 2709. 
 

H3C
CH3

 
 
CASRN: 135-98-8; DOT: 2709; molecular formula: C10H14; FW: 134.22; RTECS: CY9100000; 
Merck Index: 12, 1585 
 
Physical state and color: 
Clear, colorless liquid 
 
Melting point (°C): 
-75.5 (Weast, 1986) 
-82.7 (Windholz et al., 1983) 
 
Boiling point (°C): 
173.34 (Wilhoit and Zwolinski, 1971) 
 
Density (g/cm3): 
0.8621 at 20 °C (Weast, 1986) 
0.8608 at 20 °C (Windholz et al., 1983) 
0.8371 at 49.99 (Steele et al., 2002a) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.68 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
62.7 (open cup, Hawley, 1981) 
45 (Acros Organics, 2002) 
 
Lower explosive limit (%): 
0.8 (Sax and Lewis, 1987) 
 
Upper explosive limit (%): 
6.9 (Sax and Lewis, 1987) 
 
Henry’s law constant (x 10-2 atm⋅m3/mol): 
1.14 at 25 °C (Hine and Mookerjee, 1975) 
 
Ionization potential (eV): 
8.68 ± 0.01 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.95 using method of Kenaga and Goring (1980) 
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Octanol/water partition coefficient, log Kow: 
4.57 (estimated using HPLC retention time, Sherblom and Eganhouse, 1988) 
 
Solubility in organics: 
Miscible with alcohol, benzene, and ether (Windholz et al., 1983) 
 
Solubility in water (25 °C): 
17.6 mg/L in distilled water, 11.9 mg/L in artificial seawater (shake flask-GC, Sutton and Calder, 

1975) 
309 mg/L solution (shake flask-UV spectrophotometry, Andrews and Keefer, 1950a) 
87.6 µmol/L in 0.5 M NaCl (Wasik et al., 1984) 
 
Vapor density: 
5.49 g/L at 25 °C, 4.63 (air = 1) 
 
Vapor pressure (mmHg): 
1.1 at 20 °C (quoted, Verschueren, 1983) 
1.90 at 25.00 °C (Růžička et al., 1994) 
 
Environmental fate: 
 Chemical/Physical. sec-Butylbenzene will not hydrolyze because it has no hydrolyzable 
functional group (Kollig, 1995). 
 
Toxicity: 
 Acute oral LD50 for rats 2,240 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard: No MCLGs or MCLs have been proposed (U.S. EPA, 1996). 
 
Uses: Solvent for coating compositions; plasticizer; surface-active agents; organic synthesis. 



 

194 

tert-BUTYLBENZENE 
 
Synonyms: AI3-00118; BRN 1421537; t-BuBz; tert-BuBz; t-Butylbenzene; tertiary-Butyl-
benzene; (1,1-Dimethylethyl)benzene; EINECS 202-632-4; 2-Methyl-2-phenylpropane; NSC 
6557; 2-Phenyl-2-methylpropane; Phenyltrimethylmethane; Pseudobutylbenzene; Trimethylphen-
ylmethane; UN 2709. 
 

CH3H3C

CH3

 
 
CASRN: 98-06-6; DOT: 2709; molecular formula: C10H14; FW: 134.22; RTECS: CY9120000; 
Merck Index: 12, 1586 
 
Physical state and color: 
Colorless liquid 
 
Melting point (°C): 
-57.8 (Weast, 1986) 
 
Boiling point (°C): 
169.15 (Wilhoit and Zwolinski, 1971) 
 
Density (g/cm3): 
0.8665 at 20 °C (Weast, 1986) 
0.82617 at 25.00 °C (Resa et al., 2002) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.68 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
60 (open cup, Windholz et al., 1983) 
44 (Acros Organics, 2002) 
 
Lower explosive limit (%): 
0.7 at 100 °C (Sax and Lewis, 1987) 
 
Upper explosive limit (%): 
5.7 at 100 °C (Sax and Lewis, 1987) 
 
Henry’s law constant (x 10-2 atm⋅m3/mol): 
1.17 at 25 °C (Hine and Mookerjee, 1975) 
 
Ionization potential (eV): 
8.68 ± 0.01 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.83 using method of Kenaga and Goring (1980) 



tert-Butylbenzene    195 
 

 

Octanol/water partition coefficient, log Kow: 
4.11 (quoted, Leo et al., 1971) 
4.07 (shake flask-HPLC, Nahum and Horvath, 1980) 
 
Solubility in organics: 
Soluble in acetone (Weast, 1986) but miscible with alcohol, benzene, and ether (Windholz et al., 
1983) 
 
Solubility in water (25 °C): 
29.5 mg/L in distilled water, 21.2 mg/kg in seawater (shake flask-GC, Sutton and Calder, 1975) 
34 mg/L solution (shake flask-UV spectrophotometry, Andrews and Keefer, 1950a) 
134 µmol/L in 0.5 M NaCl (Wasik et al., 1984) 
 
Vapor density: 
5.49 g/L at 25 °C, 4.63 (air = 1) 
 
Vapor pressure (mmHg): 
1.5 at 20 °C (quoted, Verschueren, 1983) 
2.25 at 25.00 °C (Růžička et al., 1994) 
 
Environmental fate: 
 Photolytic. At 25 °C, a rate constant of 4.58 x 10-12 cm3/molecule⋅sec was reported for the gas-
phase reaction of tert-butylbenzene with OH radicals (Ohta and Ohyama, 1985). 
 Chemical/Physical. tert-Butylbenzene will not hydrolyze because it has no hydrolyzable 
functional group (Kollig, 1995). 
 
Drinking water standard: No MCLGs or MCLs have been proposed (U.S. EPA, 1996). 
 
Uses: Polymerization solvent; polymer linking agent; organic synthesis. 
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BUTYL MERCAPTAN 
 
Synonyms: AI3-22954; Bear skunk; BRN 1730908; Butanethiol; 1-Butanethiol; n-Butanethiol; 
Butyl mercaptan; n-Butyl mercaptan; Butylthiol; n-Butylthiol; n-Butyl thioalcohol; Caswell No. 
119D; EPA pesticide chemical code 125001; FEMA No. 3478; 1-Mercaptobutane; NCI-C60866; 
NCI-C60866; NSC 68074; NSC 203105; Thiobutanol; Thiobutyl alcohol; Thio-n-butyl alcohol; 
UN 2347. 
 

H3C SH  
 
CASRN: 109-79-5; DOT: 2347; molecular formula: C4H10S; FW: 90.18; RTECS: EK6300000; 
Merck Index: 12, 1611 
 
Physical state, color, and odor: 
Clear, colorless liquid with a strong garlic, cabbage, or pungent skunk-like odor. Odor threshold 
concentrations of 0.0028 ppbv and 3.7 µg/m3 (1.0 ppbv) were reported by Katz and Talbert (1930) 
and Nagata and Takeuchi (1990), respectively. 
 
Melting point (°C): 
-115.7 (Weast, 1986) 
 
Boiling point (°C): 
98.4 (Weast, 1986) 
 
Density (g/cm3): 
0.84161 at 25 °C (Haines et al., 1956) 
0.85082 at 10.00 °C, 0.83650 at 25.00 (Allred et al., 1990) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.84 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
11.51 at 25 °C (23.0% aqueous tert-butyl alcohol, Friedman et al., 1965) 
 
Flash point (°C): 
1.7 (NIOSH, 1997) 
12 (Acros Organics, 2002) 
 
Heat of fusion (kcal/mol): 
2.500 (Dean, 1987) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
7.04 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
 
Interfacial tension with water (dyn/cm at 20 °C): 
30 (CHRIS, 1984) 
 
Ionization potential (eV): 
9.14 ± 0.02 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
mercaptans are lacking in the documented literature 
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Octanol/water partition coefficient, log Kow: 
2.28 (quoted, Sangster, 1989) 
 
Solubility in organics: 
Soluble in alcohol and ether (Weast, 1986). 
 
Solubility in water: 
590 mg/L at 22 °C (quoted, Verschueren, 1983) 
 
Vapor density: 
3.69 g/L at 25 °C, 3.11 (air = 1) 
 
Vapor pressure (mmHg): 
35 at 20 °C (NIOSH, 1997) 
55.5 at 25 °C (Wilhoit and Zwolinski, 1971) 
 
Environmental fate: 
 Chemical/Physical. Releases toxic sulfur oxide fumes when heated to decomposition (Sax and 
Lewis, 1987). 
 
Exposure limits: NIOSH REL: 15-min ceiling 0.5 ppm (1.8 mg/m3), IDLH 500 ppm; OSHA 
PEL: TWA 10 ppm (35 mg/m3); ACGIH TLV: TWA 0.5 ppm (adopted). 
 
Toxicity: 
 Acute oral LD50 for rats 1,500 mg/kg (quoted, RTECS, 1985). 
 
Uses: Chemical intermediate; solvent. 
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CAMPHOR 
 
Synonyms: AI3-18783; Alphanon; 2-Bornanone; DL-Bornan-2-one; BRN 1907611; BRN 
3196099; 2-Camphanone; DL-Camphor; Camphor-natural; Camphor-synthetic; Caswell No. 155; 
EINECS 200-945-0; EINECS 207-355-2; EINECS 244-350-4; EPA pesticide chemical code 
015602; Formosa camphor; Gum camphor; Iphanon; Japan camphor; 2-Keto-1,7,7-trimethyl-
norcamphane; Laurel camphor; Matricaria camphor; Norcamphor; 2-Oxobornane; Root bark oil; 
Sarna; Spirit of camphor; Synthetic camphor; 1,7,7-Trimethylbicyclo[2.2.1]heptan-2-one; 1,7,7-
Trimethylnorcamphor; UN 2717. 
 

H3C
CH3

CH3

O  
 
CASRN: 76-22-2; DOT: 2717; DOT label: Flammable solid; molecular formula: C10H16O; FW: 
152.24; RTECS: EX1225000; Merck Index: 12, 1779 
 
Physical state, color, odor, and taste: 
Colorless to white, flammable granules, crystals or waxy semi-solid with a strong, penetrating, 
fragrant or aromatic odor. Odor threshold concentration is 0.27 ppm (quoted, Amoore and 
Hautala, 1983). 
 
Melting point (°C): 
167.4–172.9 (Abrosimov et al., 2003) 
 
Boiling point (°C): 
Sublimes at 204 (Weast, 1986) 
 
Density (g/cm3): 
0.990 at 25 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.78 at 25 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
65.6 (NIOSH, 1997) 
 
Lower explosive limit (%): 
0.6 (NIOSH, 1997) 
 
Upper explosive limit (%): 
3.5 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
3.609 (Frandsen, 1931) 
3.04 (Abrosimov, 2003) 
 
Heat of fusion (kcal/mol): 
1.38 (Abrosimov, 2003) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
3.00 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
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Ionization potential (eV): 
8.76 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for cyclic ketones are 
lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.74 (RP-HPLC, Griffin et al., 1999) 
 
Solubility in organics: 
At 25 °C (g/L): acetone (2,500), alcohol (1,000), benzene (2,500), chloroform (2,000), ether 
(1,000), glacial acetic acid (2,500), oil of turpentine (667). Also soluble in aniline, carbon 
disulfide, decalin, methylhexalin, nitrobenzene, petroleum ether, tetralin, higher alcohols, in fixed 
and volatile oils (Windholz et al., 1983). 
 
Solubility in water: 
≈ 1.25 g/L at 25 °C (quoted, Windholz et al., 1983) 
0.170 wt % at 20–25 °C (Fordyce and Meyer, 1940) 
 
Vapor pressure (mmHg): 
0.2 at 20 °C (NIOSH, 1997) 
0.65 at 25 °C (quoted, Jones, 1960) 
 
Exposure limits (mg/m3): NIOSH REL: TWA 2, IDLH 200; OSHA PEL: TWA 2, ceiling 4 ppm 
(adopted). 
 
Symptoms of exposure: Vapors may irritate eyes, mucous membranes and throat. Ingestion may 
cause headache, nausea, vomiting, and diarrhea (NIOSH, 1997; Patnaik, 1992). An irritation 
concentration of 10.62 mg/m3 in air was reported by Ruth (1986) for synthetic camphor. 
 
Toxicity: 
 LC50 static bioassay values for fathead minnows after 1, 24, and 96 h are 145, 112, and 110 
mg/L, respectively (Mattson et al., 1976). 
 LD50 (intraperitoneal) for mice 3,000 mg/kg (quoted, RTECS, 1985). 
 
Source: Major component in pine oil (quoted, Verschueren, 1983). Also present in a variety of 
rosemary shoots (330–3,290 ppm) (Soriano-Cano et al., 1993), anise-scented basil leaves (1,785 
ppm) (Brophy et al., 1993), Iberian savory leaves (2,660 ppm) (Arrebola et al., 1994), African blue 
basil shoots (7,000 ppm), Greek sage (160–5,040 ppm), Montane Mountain mint (3,395–3,880 
ppm), yarrow leaves (45–1,780 ppm), and coriander (100–1,300 ppm) (Duke, 1992). 
 
Uses: Plasticizer for cellulose esters and ethers; manufacture of plastics, cymene, incense, 
celluloid; in lacquers, explosives, and embalming fluids; pyrotechnics; moth repellent; 
preservative in pharmaceuticals and cosmetics; odorant/flavorant in household, pharmaceutical, 
and industrial products; tooth powders. 
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CARBARYL 
 
Synonyms: Arilat; Arilate; Arylam; Atoxan; Bercema NMC50; BRN 1875862; Bug master; 
Caprolin; Carbamic acid, methyl-, 1-naphthyl ester; Carbamine; Carbaril; Carbatox; Carbatox 60; 
Carbatox 75; Carbavur; Carbomate; Carpolin; Carylderm; Caswell No. 160; CCRIS 850; 
Cekubaryl; Compound 7724; Crag sevin; Crunch; Denapon; Devicarb; Dicarbam; Dynacarbyl; 
EINECS 200-555-0; ENT 23969; EPA pesticide chemical code 056801; Experimental insecticide 
7744; Gamonil; Germain’s; Hexavin; Karbaspray; Karbatox; Karbatox 75; Karbosep; Menaphtam; 
Methylcarbamate-1-naphthalenol; Methylcarbamate-1-naphthol; Methyl carbamic acid, 1-naphthyl 
ester; N-Methyl-1-naphthylcarbamate; N-Methyl-α-naphthylcarbamate; N-Methyl-α-naphthyl-
urethan; Monsur; Mugan; Murvin; NA 2757; NAC; 1-Naphthalenol methylcarbamate; α-Naph-
thalenyl methylcarbamate; 1-Naphthol-N-methylcarbamate; 1-Naphthyl methylcarbamate; α-
Naphthyl methylcarbamate; 1-Naphthyl-N-methylcarbamate; α-Naphthyl-N-methylcarbamate; 
NMC 50; Noflo 5 vet; NSC 27311; Olititox; Oltitox; OMS 29; OMS 629; Panam; Pomex; 
Prosevor 85; Ravyon; RCRA waste number U279; Rylam; Seffein; Septene; Sevimol; Sevin; 
Sevin 4; SOK; Suleo; Tercyl; Thinsec; Tolyspaz; Tomado; Toxan; Tricarnam; UC 7744; UN 
2757; Union Carbide 7744; Vetox.; Vioxan; Wasp destroyer. 
 

O N
H

CH3

O

 
 
CASRN: 63-25-2; DOT: 2757; DOT label: Poison; molecular formula: C12H11NO2; FW: 201.22; 
RTECS: FC5950000 
 
Physical state and color: 
White to light tan crystals with a bleach-like type odor. At 40 °C, the average odor threshold 
concentration and the lowest concentration at which an odor was detected were 280 and 37 µg/L, 
respectively. At 25 °C, the average taste threshold concentration and the lowest concentration at 
which a taste was detected were 140 and 44 µg/L, respectively (Young et al., 1996). 
 
Melting point (°C): 
142.3 (Plato and Glasgow, 1969) 
 
Density (g/cm3): 
1.232 at 20/20 °C (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.56 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
195 (ACGIH, 1986) 
 
Entropy of fusion (cal/mol⋅K): 
14.0 (Plato and Glasgow, 1969) 
 
Heat of fusion (kcal/mol): 
5.800 (DSC, Plato and Glasgow, 1969) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
1.27 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
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Bioconcentration factor, log BCF: 
1.86 (Chlorella fusca, Geyer et al., 1981, 1984; Freitag et al., 1982) 
1.95 (activated sludge), 1.48 (golden ide) (Freitag et al., 1985) 
0.00 (fish, microcosm) (Garten and Trabalka, 1983) 
0.95 (Pseudorasbora parva, Devillers et al., 1996) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.42, 2.55, and 2.59 in Commerce, Tracy, and Catlin soils, respectively (McCall et al., 1981) 
2.36 (Kenaga and Goring, 1980) 
2.02 (Batcombe silt loam, Briggs, 1981) 
2.12, 2.51, 2.40, and 2.48 in Bolpur, Nalhati, Barokodali, and Dudherkuthi soils, respectively 

(Jana and Das, 1997) 
2.62 and 2.55 at 18 and 30 °C, respectively (Borg El-Arab soil, Aly et al., 1980) 
2.30 (estimated from HPLC capacity factors, Hodson and Williams, 1988) 
 
Octanol/water partition coefficient, log Kow: 
2.20 at 25 °C (shake flask-UV spectrophotometry, Stevens et al., 1988) 
2.32 at 20 °C (shake flask-UV spectrophotometry, Briggs, 1981; Geyer et al., 1984) 
2.31 at 20 °C (shake flask-GLC, Bowman and Sans, 1983a) 
2.24 (HPLC retention time correlation, Nakamura et al., 2001) 
 
Solubility in organics: 
Moderately soluble in acetone, cyclohexanone, N,N-dimethylformamide (400–450 g/kg), and 
isophorone (Windholz et al., 1983; Worthing and Hance, 1991) 
 
Solubility in water: 
82.6 mg/L at 25 °C (generator column-HPLC/UV spectrophotometry, Swann et al., 1983) 
40 mg/L at 30 °C (Gunther et al., 1968) 
72.4, 104, and 130 mg/L at 10, 20, and 30 °C, respectively (shake flask-GLC, Bowman and Sans 

1985) 
350 µmol/L at 25 °C (LaFleur, 1979) 
67 ppm at 12 °C, 114 ppm at 24 °C (Wauchope and Haque, 1973) 
50 mg/L at 20 °C (Fühner and Geiger, 1977) 
 
Vapor pressure (x 10-3 mmHg): 
5 at 25 °C (Wright et al., 1981) 
2 at 40 °C (Meister, 1988) 
 
Environmental fate: 
 Biological. Carbaryl degraded completely after 4 wk of incubation in the dark in Holland Marsh 
canal water (Sharom et al., 1980). Fourteen soil fungi metabolized [methyl-14C]carbaryl via 
hydroxylation forming 1-naphthyl-N-hydroxymethylcarbamate, 4-hydroxy-1-naphthylmethyl-
carbamate and 5-hydroxy-1-naphthylmethylcarbamate (Bollag and Liu, 1972). Carbaryl was 
degraded by a culture of Aspergillus terreus to 1-naphthylcarbamate. The half-life was determined 
to be 8 d (Liu and Bollag, 1971). When 14C-carbonyl-labeled carbaryl (200 ppm) was added to 
five different soils and incubated at 25 °C for 32 d, evolution of 14CO2 varied from 2.2–37.4% 
(Kazano et al., 1972). 
 Soil. The rate of hydrolysis of carbaryl in flooded soil increased when the soil was pretreated 
with the hydrolysis product, 1-naphthol (Rajagopal et al., 1986). Carbaryl is hydrolyzed in both 
flooded and nonflooded soils but the rate is slightly higher under flooded conditions (Rajagopal et 
al., 1983). When 14C-carbonyl-labeled carbaryl (200 ppm) was added to five different soils and 
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incubated at 25 °C for 32 d, evolution of 14CO2 varied from 2.2–37.4% (Kazano et al., 1972). 
Metabolites identified in soil included 1-naphthol (hydrolysis product) (Ramanand et al., 1988a; 
Sud et al., 1972), hydro-quinone, catechol, pyruvate acid (Sud et al., 1972), coumarin, carbon 
dioxide (Kazano et al., 1972), 1-naphthylcarbamate, 1-naphthyl N-hydroxymethylcarbamate, 5-
hydroxy-1-naphthylmethylcarbamate, 4-hydroxy-1-naphthylmethylcarbamate, and 1-naphthyl-
hydroxymethylcarbamate (Liu and Bollag, 1971, 1971a). 1-Naphthol was readily degraded by soil 
microorganisms (Sanborn et al., 1977). 
 Sud et al. (1972) discovered that a strain of Achromobacter sp. utilized carbaryl as the sole 
source of carbon in a salt medium. The organism grew on the degradation products 1-naphthol, 
hydroquinone, and catechol. 1-Naphthol, a metabolite of carbaryl in soil, was recalcitrant to 
degradation by a bacterium tentatively identified as an Arthrobacter sp. under anaerobic 
conditions (Ramanand et al., 1988a). Carbaryl or its metabolite 1-naphthol at normal and ten times 
the field application rate had no effect on the growth of Rhizobium sp. or Azotobacter 
chroococcum (Kale et al., 1989). The half-lives of carbaryl under flooded and nonflooded 
conditions were 13–14 and 23–28 d, respectively (Venkateswarlu et al., 1980). 
 When carbaryl was applied to soil at a rate of 1,000 L/ha, more than 50% remained in the upper 
5 cm (Meyers et al., 1970). The half-lives of carbaryl in a sandy loam, clay loam, and an organic 
amended soil under nonsterile conditions were 96–1,462, 211–2,139, and 51–4,846 d, 
respectively, while under sterile conditions the half-lives were 67–5,923, 84–9,704, and 126–4,836 
d, respectively (Schoen and Winterlin, 1987). 
 Liu and Bollag (1971) reported that the fungus Gliocladium roseum degraded carbaryl to 1-
naphthyl N-hydroxymethylcarbamate, 4-hydroxy-1-naphthylmethylcarbamate, and 1-naphthyl-
hydroxymethylcarbamate. 
 Rajagopal et al. (1984) proposed degradation pathways of carbaryl in soil and in microbial 
cultures included the following compounds: 5,6-dihydrodihydroxycarbaryl, 2-hydroxycarbaryl, 4-
hydroxycarbaryl, 5-hydroxycarbaryl, 1-naphthol, N-hydroxymethyl carbaryl, 1-naphthyl-
carbamate, 1,2-dihydroxynaphthalene, 1,4-dihydroxynaphthalene, o-coumaric acid, o-hydroxy-
benzalpyruvate, 1,4-naphthoquinone, 2-hydroxy-1,4-naphthoquinone, coumarin, γ-hydroxy-γ-o-
hydroxyphenyl-α-oxobutyrate, 4-hydroxy-1-tetralone, 3,4-dihydroxy-1-tetralone, pyruvic acid, 
salicylaldehyde, salicylic acid, phenol, hydroquinone, catechol, carbon dioxide, and water. When 
carbaryl was incubated at room temperature in a mineral salts medium by soil-enrichment cultures 
for 30 d, 26.8 and 31.5% of the applied insecticide remained in flooded and nonflooded soils, 
respectively (Rajagopal et al., 1984a). A Bacillus sp. and the enrichment cultures both degraded 
carbaryl to 1-naphthol. Mineralization to carbon dioxide was negligible (Rajagopal et al., 1984a). 
 Groundwater. According to the U.S. EPA (1986), carbaryl has a high potential to leach to 
groundwater. 
 Plant. In plants, the N-methyl group may be subject to oxidation or hydroxylation (Kuhr, 1968). 
The presence of pinolene (β-pinene polymer) in carbaryl formulations increases the amount of 
time carbaryl residues remain on tomato leaves and decreases the rate of decomposition. The half-
life in plants range from 1.3 to 29.5 d (Blazquez et al., 1970). 
 Surface Water. In a laboratory aquaria containing estuarine water, 43% of dissolved carbaryl 
was converted to 1-naphthol in 17 d at 20 °C (pH 7.5–8.1). The half-life of carbaryl in estuarine 
water without mud at 8 °C was 38 d. When mud was present, both carbaryl and 1-naphthol 
decreased to <10% in the estuarine water after 10 d. Based on a total recovery of only 40%, it was 
postulated that the remainder was evolved as methane (Karinen et al., 1967). The rate of 
hydrolysis of carbaryl increased with an increase in temperature (Karinen et al., 1967) and in 
increases of pH values greater than 7.0 (Rajagopal et al., 1984). The presence of a micelle 
[hexadecyltrimethylammonium bromide (HDATB), 3 x 10-3 M] in natural waters greatly enhanced 
the hydrolysis rate. The hydrolysis half-lives in natural water samples with and without HDATB 
were 0.12–0.67 and 9.7–138.6 h, respectively (González et al., 1992). In a sterilized buffer 
solution, a hydrolysis half-life of 87 h was observed (Ferreira and Seiber, 1981). In the dark, 



Carbaryl    203 
 

 

carbaryl was incubated in 21 °C water obtained from the Holland Marsh drainage canal. 
Degradation was complete after 4 wk (Sharom et al., 1980). 
 In pond water, carbaryl degraded very rapidly to 1-naphthol. The latter degraded, presumably by 
Flavobacterium sp., into hydroxycinnamic acid, salicylic acid, and an unidentified compound 
(HSDB, 1989). Four d after carbaryl (30 mg/L and 300 µg/L) was added to Fall Creek water, 
>60% was mineralized to carbon dioxide. At pH 3, however, <10% was converted to carbon 
dioxide (Boethling and Alexander, 1979). Under these conditions, hydrolysis of carbaryl to 1-
naphthol was rapid. The authors could not determine how much carbon dioxide was attributed to 
biodegradation of carbaryl and how much was due to the biodegradation of 1-naphthol (Boethling 
and Alexander, 1979). Hydrolysis half-lives of carbaryl in filtered and sterilized Hickory Hills (pH 
6.7) and U.S. Department of Agriculture Number 1 pond water (pH 7.2) were 30 and 12 d, 
respectively (Wolfe et al., 1978). 
 Six brooks and three rivers in Maine contaminated by carbaryl originated from forest spraying. 
The disappearance half-lives of carbaryl in Clayton, Carry, Squirrel, Burntland, Mud, and Wyman 
Brooks were 15, 19, 77, 111, 42, and 33–83 h, respectively. Disappearance half-lives of 58–200, 
21–71, and 24 h were reported for Presque Isle, Machia, and Penobscot Rivers, respectively 
(Stanley and Trial (1980). 
 Photolytic. Based on data for phenol, a structurally related compound, an aqueous solution 
containing 1-naphthoxide ion (3 x 10-4 M) in room light would be expected to photooxidize to give 
2-hydroxy-1,4-naphthoquinone (Tomkiewicz et al., 1971). 1-Naphthol, methyl isocyanate, and 
other unidentified cholinesterase inhibitors were reported as products formed from the direct 
photolysis of carbaryl by sunlight (Wolfe et al., 1976). In an aqueous solution at 25 °C, the 
photolysis half-life of carbaryl by natural sunlight or UV light (λ = 313 nm) is 6.6 d (Wolfe et al., 
1978a). 
 A photolysis half-life of 1.88 d was observed when carbaryl in an acidic (pH 5.5), buffered 
aqueous solution was irradiated with UV light (λ >290 nm) (Wolfe et al., 1976). 
 Peris-Cardells et al. (1993) studied the photocatalytic degradation of carbaryl (200 µg/L) in 
aqueous solutions containing a suspended catalyst (titanium dioxide) in a continuous flow system 
equipped with a UV lamp. The investigators concluded that the degradation yield depends on the 
ratio of the insecticide and catalyst. The rate of degradation was independent of pH and 
temperature. Under optimal experimental conditions, >99% degradation was achieved in less than 
60 sec of irradiation in solutions containing a concentration of 0.2 mg/L carbaryl. In a similar 
study, Pramauro et al. (1997) irradiated an aqueous solution containing carbaryl (20 mg/L) and 
suspended titanium dioxide (500 mg/L) using a 1,500-W xenon lamp. At pH 3, only 0.25% of the 
carbaryl degraded after 30 min, whereas at pH 9, about 42% decomposition was observed. After 
several minutes of irradiation, the following intermediates were identified using HPLC and/or 
GC/MS: dihydroxynaphthalenes, 1,4-naphthoquinone, 2-hydroxy-1,4-naphthoquinone, 5-hydroxy-
1,4-naphthoquinone, and 1,3-indandione. The end products included nitrate and ammonium ions.  
 Chemical/Physical. Ozonation of carbaryl in water yielded 1-naphthol, naphthoquinone, 
phthalic anhydride, N-formylcarbamate of 1-naphthol (Martin et al., 1983), naphthoquinones, and 
acidic compounds (Shevchenko et al., 1982). 
 Hydrolysis and photolysis of carbaryl forms 1-naphthol (Wauchope and Haque, 1973; 
Rajagopal et al., 1984, 1986; Miles et al., 1988; MacRae, 1989; Ramanand et al., 1988a; Lewis, 
1989; Somasundaram et al., 1991) and 2-hydroxy-1,4-naphthoquinone (Wauchope and Haque, 
1973), respectively. In aqueous solutions, carbaryl hydrolyzes to 1-naphthol (Boethling and 
Alexander, 1979; Vontor et al., 1972), methylamine, and carbon dioxide (Vontor et al., 1972), 
especially under alkaline conditions (Wolfe et al., 1978). At pH values of 5, 7, and 9, the 
hydrolysis half-lives at 27 °C were 1,500, 15, and 0.15 d, respectively (Wolfe et al., 1978). 
 Miles et al. (1988) studied the rate of hydrolysis of carbaryl in phosphate-buffered water (0.01 
M) at 26 °C with and without a chlorinating agent (10 mg/L hypochlorite solution). The hydrolysis 
half-lives at pH 7 and 8 with and without chlorine were 3.5 and 10.3 d and 0.05 and 1.2 d, 
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respectively (Miles et al., 1988). The reported hydrolysis half-lives of carbaryl in water at pH 
values of 7, 8, 9, and 10 were 10.5 d, 1.3 d, 2.5 h, and 15.0 min, respectively (Aly and El-Dib, 
1971). The hydrolysis half-lives of carbaryl in a sterile 1% ethanol/water solution at 25 °C and pH 
values of 4.5, 6.0, 7.0, and 8.0 were 300, 58, 2.0, and 0.27 wk, respectively (Chapman and Cole, 
1982). 
 Products reported from the combustion of carbaryl at 900 °C include carbon monoxide, carbon 
dioxide, ammonia, and oxygen (Kennedy et al., 1972). 
 In water, carbaryl reacted with OH radicals at a rate constant of 3.4 x 109/M⋅sec (Mabury and 
Crosby, 1996a). Carbaryl degradation followed first-order kinetics and it was more reactive than 
another closely related carbamate, carbofuran. 
 Carbaryl is stable to light, heat, and in slightly acidic and alkaline solutions (Hartley and Kidd, 
1987). 
 
Exposure limits (mg/m3): NIOSH REL: TWA 5, IDLH 100; OSHA PEL: TWA 5; ACGIH TLV: 
TWA 5 (adopted). 
 
Symptoms of exposure: Symptoms may include nausea, vomiting, diarrhea, abdominal cramps, 
miosis, lachrymation, excessive salivation, nasal discharge, sweating, muscle twitching, 
convulsions, and coma (Patnaik, 1992). An acceptable daily intake reported for humans is 0.01 
mg/kg body weight (Worthing and Hance, 1991). 
 
Toxicity: 
 EC50 (48-h) for Daphnia magna 5.6 µg/L, Simocephalus serrulatus 11 µg/L (Mayer and 
Ellersieck, 1986), Daphnia pulex 6.4 µg/L (Sanders and Cope, 1966). 
 EC50 (24-h) for Cancer magister 600 ppb, Hemigrapsis oregonensis 270 ppb, Mytilus edulis 
larvae 2.30 ppm, Crassostrea gigas larvae 2.20 ppm (Stewart et al., 1967). 
 EC50 (5-min) for Photobacterium phosphoreum 5.0 mg/L (Somasundaram et al., 1990). 
 LC50 (contact) for earthworm (Eisenia fetida) 14 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (8-d) for bluegill sunfish 10 mg/L, rainbow trout 1.3 mg/L, sheepshead minnow 2.2 mg/L 
(Worthing and Hance, 1991). 
 LC50 (96-h) for Channa punctatus 2.0 mg/L (Saxena and Garg, 1978), Gammarus italicus 28 
µg/L, Echinogammarus tibaldii 6.5 µg/L (Pantani et al., 1997), catfish 15.8 mg/L, goldfish, 13.2 
mg/L, fathead minnows 14.6 mg/L, carp 5.3 mg/L, bluegill sunfish 6.8 mg/L, rainbow trout 4.3 
mg/L, coho salmon 0.76 mg/L, perch 0.75 mg/L (Macek and McAllister, 1970), Pteronarcella 
badia 13.7 µg/L, Pteronarcys californica 4.8 µg/L, Gammarus fasciatus 26 µg/L, Gammarus 
lacustris 22 µg/L, Gammarus pseudolimnaeus 7.1 µg/L, Palaemonetes kadiakensis 5.6 µg/L, 
Claassenia sabulosa 5.6 µg/L, coho salmon 1,150–4,340 µg/L, cutthroat trout 970–7,100 µg/L, 
Atlantic salmon 250–4,500 µg/L, brown trout 6,300 µg/L, brook trout 680–4,560 µg/L (Mayer and 
Ellersieck, 1986). 
 LC50 (72-h) for catfish (Mystus vittatus) 17.5 ppm (Arunachalam et al., 1980). 
 LC50 (48-h) for red killifish 32 mg/L (Yoshioka et al., 1986), carp 11–13 mg/L, goldfish >10 
mg/L, medaka 2.8 mg/L, pond loach 13 mg/L, rainbow trout 8.5 mg/L, guppy 3.4 mg/L (quoted, 
RTECS, 1985), Daphnia pulex 6.4 µg/L (Mayer and Ellersieck, 1986), freshwater fish (Channa 
punctatus) 8.71 ppm (Rao et al., 1985), Simulium vittatum 23.72 µg/L (Overmyer et al., 2003). 
 LC50 (24-h) for Pteronarcella badia 18.5 µg/L, Pteronarcys californica 30 µg/L, rainbow trout 
1,340 µg/L (flow-through), 3,500 µg/L (static bioassay), Asellus brevicaudus 340 µg/L, 
Gammarus fasciatus 50 µg/L, Gammarus lacustris 40 µg/L, Gammarus pseudolimnaeus 10.5–22 
µg/L, Palaemonetes kadiakensis 120 µg/L, Claassenia sabulosa 12 µg/L, coho salmon 1,350–
6,520 µg/L, cutthroat trout 2,750–7,400 µg/L, Atlantic salmon 500–4,900 µg/L, brown trout 6,840 
µg/L, brook trout 770 to 10,000 µg/L (Mayer and Ellersieck, 1986), Paramecium 
multimicronucleatum 28 ppm (Edmiston et al., 1985), Protozoan (Spirostomum teres) 3.34 mg/L 
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(Twagilimana et al., 1998). 
 LC50 (17-h) for Paramecium multimicronucleatum 34 ppm (Edmiston et al., 1985). 
 LC50 (13-h) for Paramecium multimicronucleatum 46 ppm (Edmiston et al., 1985). 
 LC50 (9-h) for Paramecium multimicronucleatum 65 ppm (Edmiston et al., 1985). 
 LC50 (7-h) for Paramecium multimicronucleatum 105 ppm (Edmiston et al., 1985). 
 LC50 (30-min) for Protozoan (Spirostomum teres) 0.49 mg/L (Twagilimana et al., 1998). 
 Acute oral LD50 for wild birds 56 mg/kg, cats 150 mg/kg, guinea pigs 250 mg/kg, gerbils 491 
mg/kg, hamsters 250 mg/kg, mice 212 mg/kg, rabbits 710 mg/kg (quoted, RTECS, 1985); male 
rats 250 mg/kg, female rats 500 mg/kg (Worthing and Hance, 1991). 
 Acute percutaneous LD50 for rats 4,000 mg/kg, rabbits >2,000 mg/kg (Worthing and Hance, 
1991). 
 A NOEL of 200 mg/kg diet was reported for rats in 2-yr feeding trials (Worthing and Hance, 
1991). 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however, a DWEL of 4 
mg/L was recommended (U.S. EPA, 2000). 
 
Uses: Contact and stomach insecticide with slight systemic properties used against Alticinae, 
Cicadellidae, Coleoptera, Dermateptera, Jassidae, Lepidoptera, Miridae, Tipula spp. cotton, 
vegetables, and fruit crops (Worthing and Hance, 1991). 
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CARBOFURAN 
 
Synonyms: AI3-27164; Bay 70143; Bay 78537; BRN 1428746; Brifur; C-2292-59A; Carbodan; 
Carbo-furane; Caswell No. 160A; CCRIS 4017; CF; Chinufur; Crisfuran; Curaterr; D 1221; 2,3-
Dihydro-2,2-dimethyl-7-benzofuranol methylcarbamate; 2,2-Dimethyl-7-coumaranyl N-meth-
ylcarbamate; 2,2-Dimethyl-2,2-dihydrobenzofuranyl-7-N-methylcarbamate; 2,2-Dimethyl-2,3-di-
hydro-7-benzofuranyl-N-methylcarbamate; EINECS 216-353-0; ENT 27164; EPA pesticide 
chem.ical code 090601; FMC 10242; Furacarb; Furadan; Furadan 3G; Furadan 4F; Furadan 
75WP; Furadan G; Kenofuran; ME F248; Methyl carbamic acid, 2,3-dihydro-2,2-dimethyl-7-
benzofuranyl ester; NEX; NIA 10242; Niagara 10242; Niagara NIA-10242; Nigaral 242; NSC 
167822; OMS 864; Pillarfuran; RCRA wste number P127; UN 2757; Yaltox. 
 

O CH3

CH3

O N
H

O

CH3

 
 
CASRN: 1563-66-2; DOT: 2757; DOT label: Poison; molecular formula: C12H15NO3; FW: 
221.26; RTECS: FB9450000; Merck Index: 12, 1851 
 
Physical state, color, and odor: 
Odorless, white to grayish crystalline solid 
 
Melting point (°C): 
150–153 (Windholz et al., 1983) 
151 (Bowman and Sans, 1983a) 
153–154 (Worthing and Hance, 1991) 
 
Boiling point (°C): 
152 (NIOSH, 1997) 
 
Density (g/cm3): 
1.18 at 20/20 °C (quoted, Verschueren, 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.54 at 20 °C using method of Hayduk and Laudie (1974) 
 
Henry’s law constant (x 10-8 atm⋅m3/mol): 
3.88 at 30 °C (approximate - calculated from water solubility and vapor pressure) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.20 (Commerce soil), 1.98 (Tracy soil), 2.02 (Catlin soil) (McCall et al., 1981) 
1.67 (Kari soil), 1.70 (pokkali soil) (Singh et al., 1990) 
Puyallup variant fine sandy loam: 1.52 (horizon 1: 0–30 cm), 1.72 (horizon 2: 30–50 cm), 1.62 

(horizon 3: 50–91 cm), 1.41 (horizon 4: 91–135 cm), 1.72 (horizon 5: 135–165 cm), 2.07 
(horizon 6: >165 cm); Puyallup fine sandy loam: 1.40 (horizon 1: 0–27 cm), 1.98 (horizon 2: 
27–53 cm), 1.68 (horizon 3: 53–61 cm), 1.74 (horizon 4: 61–81 cm), 1.76 (horizon 5: 81–157 
cm), 1.07 (horizon 6: >157 cm) (Sukop and Cogger, 1992) 

 
Octanol/water partition coefficient, log Kow: 
1.60 (Kenaga and Goring, 1980) 
1.63 at 20 °C (shake flask-GLC, Bowman and Sans, 1983a) 



Carbofuran    207 
 

 

Solubility in organics (g/L): 
Methylene chloride (>200), 2-propanol (20–50) (Worthing and Hance, 1991) 
 
Solubility in water: 
415 ppm (Kenaga and Goring, 1980) 
291, 320, and 375 mg/L at 10, 20, and 30 °C, respectively (shake flask-GLC, Bowman and Sans 

1985) 
320 mg/L at 19.0 °C (shake flask-GLC, Bowman and Sans, 1979, 1983a) 
 
Vapor pressure (mmHg): 
2 x 10-5 at 33 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Biological. Carbofuran or their metabolites (3-hydroxycarbofuran and 3-ketocarbofuran) at 
normal and 10 times the field application rate had no effect on Rhizobium sp. However, in a 
nitrogen-free culture medium, Azotobacter chroococcum growth was inhibited by carbofuran, 3-
hydroxycarbofuran, and 3-ketocarbofuran (Kale et al., 1989). Under in vitro conditions, 15 of 20 
soil fungi degraded carbofuran to one or more of the following compounds: 3-hydroxycarbofuran, 
3-ketocarbofuran, carbofuran phenol, and 3-hydroxyphenol (Arunachalam and Lakshmanan, 
1988). Pseudomonas sp. and Achromobacter sp. were also capable of degrading carbofuran 
(Felsot et al., 1981). Derbyshire et al. (1987) reported that an enzyme, isolated from the 
microorganism Achromobacter sp., hydrolyzed carbofuran via the carbamate linkage forming 2,3-
dihydro-2,2-dimethyl-7-benzofuranol. The optimum pH and temperature for the degradation of 
carbofuran and two other pesticides (aldicarb and carbaryl) were 9.0 to 10.5 and 45 and 53 °C, 
respectively. Degradation of carbofuran in poorly drained clay-muck, well drained clay-muck, and 
poorly drained clay field test plots from British Columbia was very low. After 2 successive years 
of treatment, carbofuran concentrations began to increase (Williams et al., 1976). 
 In a small watershed, carbofuran was applied to corn seed farrows at a rate of 5.03 kg/ha active 
ingredient. Carbofuran was stable up to 166 d, but after 135 d, 95% had disappeared. The long lag 
time suggests that carbofuran degradation was primarily due to microbial degradation (Caro et al., 
1974). 
 Soil. Carbofuran is relatively persistent in soil, especially in dry, acidic, and low temperature 
soils (Ahmad et al., 1979; Caro et al., 1973; Fuhremann and Lichtenstein, 1980; Gorder et al., 
1982; Greenhalgh and Belanger, 1981; Ou et al., 1982). In alkaline soil with high moisture 
content, microbial degradation of carbofuran was more important than leaching and chemical 
degradation (Gorder et al., 1982; Greenhalgh and Belanger, 1981). 
 Carbofuran phenol is formed from the hydrolysis of carbofuran at pH 7.0. Carbofuran phenol 
was also found to be the major biodegradation product by Azospirillum lipoferum and 
Streptomyces sp. isolated from a flooded alluvial soil (Venkateswarlu and Sethunathan, 1984). The 
hydrolysis of carbofuran to carbofuran phenol was catalyzed by the addition of rice straw in an 
anaerobic flooded soil where it accumulated (Venkateswarlu and Sethunathan, 1979). The rate of 
transformation of carbofuran in soil increased with repeated applications (Harris et al., 1984). In 
an alluvial soil, carbofuran and its analog carbosulfan [2,3-dihydro-2,2-dimethyl-7-benzofuranyl 
or (di-n-butyl)aminosulfenyl methylcarbamate] both degraded faster at 35 °C than at 25 °C with 
carbosulfan degrading to carbofuran (Sahoo et al., 1990). An enrichment culture isolated from a 
flooded alluvial soil (Ramanand et al., 1988) and a bacterium tentatively identified as an 
Arthrobacter sp. (Ramanand et al., 1988a) readily mineralized carbofuran to carbon dioxide at 35 
°C. Mineralization was slower at lower temperatures (20–28 °C). Under anaerobic conditions, 
carbofuran did not degrade (Ramanand et al., 1988a). The reported half-lives in soil are 1–2 
months (Hartley and Kidd, 1987); 11–13 d at a pH value of 6.5 and 60–75 d for a granular 
formulation (Ahmad et al., 1979). 
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 Rajagopal et al. (1984) proposed degradation pathways of carbofuran in both soils and microbial 
cultures included the following compounds: 3-hydroxycarbofuran, 3-ketocarbofuran, carbofuran 
phenol, 3-hydroxycarbofuran phenol, 3-ketocarbofuran phenol, 6,7-dihydroxycarbofuran phenol, 
3,6,7-trihydroxycarbofuran phenol, 3-keto-6,7-dihydroxycarbofuran phenol, and carbon dioxide. 
In soils, microorganisms degraded carbofuran to carbofuran phenol (Ou et al., 1982), then to 3-
hydroxycarbofuran and 3-ketocarbofuran (Kale et al., 1989; Ou et al., 1982). 
 Hydrolyzes in soil and water to carbofuran phenol, carbon dioxide, and methylamine (Rajagopal 
et al., 1986; Seiber et al., 1978; Somasundaram et al., 1989, 1991). Hydrolysis of carbofuran 
occurs in both flooded and nonflooded soils, but the rate is slightly higher under flooded 
conditions (Venkateswarlu et al., 1977), especially when the soil is pretreated with the hydrolysis 
product, carbofuran phenol (Rajagopal et al., 1986). In addition, the hydrolysis of carbofuran was 
found to be pH dependent in both deionized water and rice paddy water. At pH values of 7.0, 8.7, 
and 10.0, the hydrolysis half-lives in deionized water were 864, 19.4, and 1.2 h, respectively. In 
paddy water, the hydrolysis half-lives at pH values of 7.0, 8.7, and 10.0 were 40, 13.9, and 1.3, 
respectively (Seiber et al., 1978). 
 The half-lives for carbofuran in soil incubated in the laboratory under aerobic conditions ranged 
from 6 to 93 d with an average half-life of 37 d (Getzin, 1973; Venkateswarlu et al., 1977). In 
flooded soils, Venkateswarlu (1977) reported a half-life of 44 d. In field soils, half-lives ranging 
from 31 to 117 d with an average half-life of 68 d were reported (Caro et al., 1973; Mathur et al., 
1976; Talekar et al., 1977). The average mineralization half-life for carbofuran in soil was 535 d 
(Getzin, 1973). Ou et al. (1982) reported the following disappearance half-lives of carbofuran in 
soil: Webster clay loam: 14–107 d, Cecil loamy sand: 26–261 d, Sharpsburg silty clay loam: 53–
227 d, Grenada silt loam: 30–73 d, Yolo silt loam: 29–155 d, and Houston clay loam: 5–109 d. 
Mineralization half-lives of carbofuran incubated in soil at 27 °C at soil-water tensions of 0.1 and 
0.33 bars were 279 and 350 for Cecil loamy sand, 216 and 236 d for Webster clay loam, 273 and 
442 d for Grenada silt loam, 839 and 944 d for Sharpsburg silty clay loam, 271 and 295 d for Yolo 
silt loam, and 317 and 302 d for Houston clay loam, respectively. 
 Gorder et al. (1982) studied the persistence of carbofuran in an alkaline cornfield soil having a 
high moisture content. They concluded that microbial degradation was more important than 
leaching in the dissipation from soil. Similarly, Greenhalgh and Belanger (1981) reported that 
microbial degradation was more important than chemical attack in a humic soil and a sandy loam 
soil. 
 Groundwater. According to the U.S. EPA (1986), carbofuran has a high potential to leach to 
groundwater. 
 Plant. Carbofuran is rapidly metabolized in plants to nontoxic products (Cremlyn, 1991). 
Metcalf et al. (1968) reported that carbofuran undergoes hydroxylation and hydrolysis in plants, 
insects, and mice. Hydroxylation of the benzylic carbon gives 3-hydroxycarbofuran, which is 
subsequently oxidized to 3-ketocarbofuran. In carrots, carbofuran initially degraded to 3-
hydroxycarbofuran. This compound reacted with naturally occurring angelic acid in carrots 
forming a conjugated metabolite identified as 2,3-dihydro-2,2-dimethyl-7-(((methylamino)car-
bonyl)oxy)-3-benzofuranyl (Z)-2-methyl-2-butenoic acid (Sonobe et al., 1981). Metabolites 
identified in three types of strawberries (Day-Neutral, Tioga and Tufts) were 2,3-dihydro-2,2-
dimethyl-3-hydroxy-7-benzofuranyl-N-methylcarbamate, 2,3-dihydro-2,2-dimethyl-3-oxo-7-
benzofuranyl-N-methylcarbamate, 2,3-dihydro-2,2-dimethyl-3-benzofuranol, 2,3-dihydro-2,2-
dimethyl-7-benzofuranol and 2,3-dihydro-2,2-dimethyl-3-oxo-7-benzofuranol (Archer et al., 
1977). Oat plants were grown in two soils treated with [14C]carbofuran. Most of the residues 
recovered in oat leaves were in the form of carbofuran and 3-hydroxycarbofuran. Other 
metabolites identified were 3-ketocarbofuran, a 3-keto-7-phenol, and 3-hydroxy-7-phenol 
(Fuhremann and Lichtenstein, 1980). 
 Photolytic. 2,3-Dihydro-2,2-dimethylbenzofuran-4,7-diol and 2,3-dihydro-3-keto-2,2-dimeth-
ylbenzofuran-7-ylcarbamate were formed when carbofuran dissolved in water was irradiated by 
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sunlight for 5 d. Hydrolysis was the major route of photodegradation followed by hydroxylation, 
oxidation, rearrangement, methylation, and chlorination (Raha and Das, 1990). In an aqueous 
solution, carbofuran (3 ppm) was irradiated at 254 nm in the presence of dissolved organic matter. 
The presence of dissolved organic matter reduced the rate of photolysis which proceeded via first-
order kinetics. Initially, carbofuran degraded when the carbamate group is cleaved from the 
molecule to form 2,3-dihydro-2,2-dimethyl-7-benzofuranol and carbamic acid. Carbamic acid is 
unstable and degraded to form methylamine and carbon dioxide. 2,3-Dihydro-2,2-dimethyl-7-
benzofuranol degraded in subsequent reactions forming a substituted catechol with a tert-butyl 
alcohol at the meta-position on the ring. This compound underwent a dehydration reaction 
forming an alkene side group from the tert-butyl alcohol substituent (Bachman and Patterson, 
1999). 
 In cornfield soils, carbofuran losses were high but in autoclaved soils, virtually no losses were 
observed. This insecticide appears to be poorly absorbed onto soil matrix and, therefore, is readily 
leachable (Felsot et al., 1981). 
 Surface Water: Sharom et al. (1980) reported that the half-lives for carbofuran in sterilized and 
nonsterilized water collected from the Holly Marsh in Ontario, Canada were 2.5 to 3 wk at pH 
values of 7.8–8.0 and 8.0, respectively. The half-lives observed in distilled water were 2 and 3.8 
wk at pH values of 7.0–7.2 and 6.8, respectively. They reported that chemical degradation of 
dissolved carbofuran was more significant than microbial degradation. 
 Chemical/Physical. Releases toxic nitrogen oxides when heated to decomposition (Sax and 
Lewis, 1987; Lewis, 1990). 
 In water, carbofuran reacted with OH radicals at a first-order rate constant of 2.2 x 109/M⋅sec 
(Mabury and Crosby, 1996a). Benitez et al. (2002) reported an apparent pseudo-first-order rate 
constant ranging from 5.1 x 10-4 to 19.5 x 10-4/sec for the reaction of carbofuran with ozone in 
water. When ozone and UV radiation was used to study the degradation kinetics, the pseudo-first-
order rate constant was 22.8 x 10-4/sec. Similarly, the oxidation of carbofuran by Fenton’s reagent 
and UV radiation ranged from 17.2 x 10-4 to >200 x 10-4/sec. 
 The hydrolysis half-lives of carbofuran in a sterile 1% ethanol/water solution at 25 °C and pH 
values of 4.5, 5.0, 6.0, 7.0, and 8.0 were 170, 690, 690, 8.2, and 1.0 wk, respectively (Chapman 
and Cole, 1982). Hydrolysis products include the phenol analog and N-methylcarbamic acid. 
 
Exposure limits (mg/m3): NIOSH REL: TWA 0.1; ACGIH TLV: TWA 0.1 (adopted). 
 
Toxicity: 
 EC50 (5-min) for Photobacterium phosphoreum 20.5 mg/L (Somasundaram et al., 1990). 
 EC50 (48-h) for Ceriodaphnia dubia 2 µg/L (Bitton et al., 1996). 
 LC50 (96-h) for Gammarus italicus 12 µg/L, Echinogammarus tibaldii 4.6 µg/L (Pantani et al., 
1997), brown trout 560 µg/L, lake trout 164 µg/L, fathead minnow 872–1,990 µg/L, channel 
catfish 248 µg/L, bluegill sunfish 88 µg/L, yellow perch 253 µg/L (Mayer and Ellersieck, 1986), 
coho salmon 530 µg/L, rainbow trout 380 µg/L (Johnson and Finley, 1980). 
 LC50 (96-h semi-static bioassay) for Tigriopus brevicornis females 59.9 µg/L (Forget et al., 
1998). 
 LC50 (24-h) for rainbow trout 850 µg/L, brown trout 842 µg/L, lake trout 164 µg/L, fathead 
minnow 883–2,240 µg/L, channel catfish 372 µg/L, bluegill sunfish 101 µg/L, yellow perch 
407.50 µg/L (Mayer and Ellersieck, 1986). 
 Acute oral LD50 for rats 11 mg/kg (quoted, Verschueren, 1983). 
 
Drinking water standard (final): MCLG: 40 µg/L; MCL: 40 µg/L. In addition, a DWEL of 200 
µg/L was recommended (U.S. EPA, 2000). 
 
Uses: Systematic insecticide, nematocide, and acaricide. 



 

210 

CARBON DISULFIDE 
 
Synonyms: AI3-08935; BRN 1098293; Carbon bisulfide; Carbon bisulphide; Carbon disulphide; 
Carbon sulfide; Carbon sulphide; Caswell No. 162; CCRIS 5570; Dithiocarbonic anhydride; 
EINECS 200-843-6; EPA pesticide chemical code 016401; NCI-C04591; RCRA waste number 
P022; Sulphocarbonic anhydride; UN 1131; Weeviltox. 
 

S C S  
 
CASRN: 75-15-0; DOT: 1131; DOT label: Flammable liquid; molecular formula: CS2; FW: 
76.13; RTECS: FF6650000; Merck Index: 12, 1859 
 
Physical state, color, and odor: 
Clear, colorless to pale yellow liquid; ethereal odor when pure. Technical grades have strong, foul, 
rotten, radish-like odor. Leonardos et al. (1969) reported an odor threshold in air of 210 ppbv. 
 
Melting point (°C): 
-111.5 (Weast, 1986) 
 
Boiling point (°C): 
47 (Hays, 1936) 
 
Density (g/cm3): 
1.263 at 20.53 °C (García Baonza et al., 1993) 
1.2557 at 25.00 °C (Yin et al., 1996) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.18 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
-30 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.43 (Miller and Webb, 1967) 
 
Upper explosive limit (%): 
50.0 (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
1.049 (Dean, 1987) 
 
Henry’s law constant (atm⋅m3/mol): 
24.25 at 24 °C (Elliott, 1989) 
 
Interfacial tension with water (dyn/cm at 25 °C): 
48.36 (Harkins et al., 1920) 
48.1 (Donahue and Bartell, 1952) 
 
Ionization potential (eV): 
10.08 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.84 (estimated, Ellington et al., 1993) 
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Octanol/water partition coefficient, log Kow: 
1.94 (shake flask, Hansch et al., 1995) 
 
Solubility in organics: 
Soluble in ethanol, chloroform, and ether (Weast, 1986) 
 
Solubility in water: 
2,300 mg/L at 22 °C (quoted, Verschueren, 1983) 
2,200 mg/L at 22 °C (ACGIH, 1986) 
2,000 mg/L at 20 °C (quoted, WHO, 1979) 
0.294% at 20 °C (quoted, Windholz et al., 1983) 
0.286 wt % at 25 °C (shake flask-radiometry, Lo et al., 1986) 
 
Vapor density: 
3.11 g/L at 25 °C, 2.63 (air = 1) 
 
Vapor pressure (mmHg): 
297 at 20 °C (NIOSH, 1997) 
360 at 25 °C (Lide, 1990) 
430 at 30 °C (quoted, Verschueren, 1983) 
760.10 at 46.25 °C (Hajjar et al., 1969) 
 
Environmental fate: 
 Chemical/Physical. In alkaline solutions, carbon disulfide hydrolyzes to carbon dioxide and 
hydrogen sulfide (Peyton et al., 1976) via the intermediate carbonyl sulfide (Ellington et al., 1993; 
Kollig, 1993). In an aqueous alkaline solution containing hydrogen peroxide, dithiopercarbonate, 
sulfide, elemental sulfur, and polysulfides may be expected by-products (Elliott, 1990). In an 
aqueous, alkaline solution (pH ≥8), carbon disulfide reacted with hydrogen peroxide forming 
sulfate and carbonate ions. However, when the pH is lowered to 7 and 7.4, colloidal sulfur is 
formed (Adewuyi and Carmichael, 1987). Forms a hemihydrate which decomposes at -3 °C 
(quoted, Keith and Walters, 1992). 
 An aqueous solution containing carbon disulfide reacts with sodium hypochlorite forming 
carbon dioxide, sulfuric acid, and NaCl (Patnaik, 1992). 
 Burns with a blue flame releasing carbon dioxide and sulfur dioxide (Windholz et al., 1983). 
 Oxidizes in the troposphere forming carbonyl sulfide. The atmospheric half-lives of carbon 
disulfide and carbonyl sulfide were estimated to be approximately 2 yr and 12 d, respectively 
(Khalil and Rasmussen, 1984). 
 
Exposure limits: NIOSH REL: TWA 1 ppm (3 mg/m3), STEL 10 ppm, IDLH 500 ppm; OSHA 
PEL: TWA 20 ppm, ceiling 30 ppm, 100 ppm peak for 30 min; ACGIH TLV: TWA 10 ppm 
(adopted). 
 
Symptoms of exposure: Dizziness, headache, sleeplessness, fatigue, nervousness; anorexia, 
weight loss; polyneuropathy, burns, dermatitis. Contact with skin causes burning pain, erythema, 
and exfoliation (NIOSH, 1997). 
 
Toxicity: 
 Acute oral LD50 for rats 3,188 mg/kg, guinea pigs 2,125 mg/kg, mice 2,780 mg/kg, rabbits 
2,550 mg/kg (quoted, RTECS, 1985). 
 
Source: Identified among 139 volatile compounds identified in cantaloupe (Cucumis melo var. 
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reticulates cv. Sol Real) using an automated rapid headspace solid phase microextraction method 
(Beaulieu and Grimm, 2001). 
 
Uses: Manufacture of viscose rayon, cellophane, flotation agents, ammonium salts, carbon 
tetrachloride, carbanilide, paints, enamels, paint removers, varnishes, tallow, textiles, rocket fuel, 
soil disinfectants, electronic vacuum tubes, herbicides; grain fumigants; solvent for fats, resins, 
phosphorus, sulfur, bromine, iodine, and rubber; petroleum and coal tar refining; solvent and 
eluant for organics adsorbed on charcoal for air analysis. 
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CARBON TETRACHLORIDE 
 
Synonyms: AI3-04705; Benzinoform; Carbona; Carbon chloride; Carbon tet; Caswell No. 164; 
CCRIS 123; EINECS 200-262-8; ENT 4705; ENT 27164; EPA pesticide chemical code 016501; 
Fasciolin; Flukoids; Freon 10; Halon 1040; Methane tetrachloride; Necatorina; Necatorine; NSC 
87063; Perchloromethane; R 10; RCRA waste number U211; Tetrachloormetaan; Tetrachloro-
carbon; Tetrachloromethane; Tetrafinol; Tetraform; Tetrasol; UN 1846; Univerm; Vermo-
estricid. 
 

Cl

Cl Cl
Cl  

 
CASRN: 56-23-5; DOT: 1846; DOT label: Poison; molecular formula: CCl4; FW: 153.82; 
RTECS: FG4900000; Merck Index: 12, 1864 
 
Physical state, color, and odor: 
Clear, colorless, heavy, watery liquid with a strong, sweetish, distinctive odor resembling ether. 
Odor threshold concentration in air ranged from 21.4 ppm (in a sampled derived from the 
chlorination of carbon disulfide) to 100.0 ppmv (dervived from the chlorination of methane) 
(Leonardos et al., 1969). An odor threshold of 4.68 ppmv was determined by Leonardos et al. 
(1969). A detection odor threshold concentration of 3,700 mg/m3 (584 ppmv) was experimentally 
determined by Dravnieks (1974). The average least detectable odor threshold concentrations in 
water at 60 °C and in air at 40 °C were 1.08 and 3.6 mg/L, respectively (Alexander et al., 1982). 
 
Melting point (°C): 
-22.99 (quoted, Horvath, 1982) 
 
Boiling point (°C): 
76.52 (Young and Nelson, 1932) 
78.5 (Prasad et al., 2001) 
 
Density (g/cm3): 
1.59420 at 20.00 °C, 1.55522 at 30.00 °C (Bjola et al., 2001) 
1.5844 at 25 °C (Kirchnerová and Cave, 1976) 
1.5840 at 25.00 °C (Aminabhavi and Banerjee, 1998a) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.90 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Noncombustible (Rogers and McFarlane, 1981) 
 
Heat of fusion (kcal/mol): 
0.601 (Dean, 1987) 
 
Henry’s law constant (x 10-2 atm⋅m3/mol): 
3.02 at 25 °C (gas stripping-GC, Warner et al., 1987) 
10.2 at 37 °C (Sato and Nakajima, 1979) 
3.04 at 24.8 °C (EPICS, Gossett, 1987) 
2.26 at 20 °C (batch equilibrium, Roberts et al., 1985) 
2.63 at 25 °C (purge and trap-GC, Tancréde and Yanagisawa, 1990) 
2.78 at 25 °C (Hoff et al., 1993) 



214    Groundwater Chemicals Desk Reference 
 

 

2.22 at 25 °C (Pearson and McConnell, 1975) 
1.48, 1.91, 2.32, 2.95, and 3.78 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
2.04, 3.37, 3.82, and 4.52 at 20, 30, 35, and 40 °C, respectively (Tse et al., 1992) 
2.40 and 3.68 in distilled water and seawater at 25 °C, respectively (Hunter-Smith et al., 1983) 
0.894, 0.963, 1.098, 1.946, and 2.568 at 2.0, 6.0, 10.0, 18.2, and 25.0 °C, respectively; in natural 

seawater: 1.32 and 3.32 at 6.0 and 25.0 °C, respectively (EPICS, Dewulf et al., 1995) 
3.27, 4.49, and 6.26 at 27.6, 35.0, and 45.0 °C, respectively (variable headspace-GC, Hansen et al., 

1993, 1995) 
2.78 at 25.0 °C (mole fraction ratio-GC, Leighton and Calo, 1981) 
1.42, 2.36, and 3.82 at 10, 20, and 30 °C, respectively (multiple equilibration-GC, Munz and 

Roberts, 1987) 
2.62 at 20.0 °C, 4.34 at 30.0 °C, 6.55 at 40.0 °C (equilibrium static cell, Wright et al., 1992) 
2.15 at 30 °C (headspace-GC, Sanz et al., 1997) 
 
Interfacial tension with water (dyn/cm at 25 °C): 
43.7 (Donahue and Bartell, 1952) 
43.26 (Harkins et al., 1920) 
45.0 (20 °C, Freitas et al., 1982) 
 
Ionization potential (eV): 
11.47 ± 0.01 (Franklin et al., 1969) 
 
Bioconcentration factor, log BCF: 
1.24 (rainbow trout), 1.48 (bluegill sunfish) (Veith et al., 1980) 
2.48 (algae, Geyer et al., 1984) 
2.68 (activated sludge, Freitag et al., 1985) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.35 (Abdul et al., 1987) 
2.62 (Chin et al., 1988) 
2.16 (Captina silt loam), 1.69 (McLaurin sandy loam) (Walton et al., 1992) 
2.10 (extracted peat, Rutherford et al., 1992) 
1.78 (normal soils), 2.01 (suspended bed sediments) (Kile et al., 1995) 
2.20, 2.24, 2.43, 2.25, 2.28, 2.27, and 2.62 at 2.3, 3.8, 6.2, 8.0, 13.5, 18.6, and 25.0 °C, 

respectively, for a Leie River (Belgium) clay (Dewulf et al., 1999a) 
Hastings soil: 1.74 (Modern A), 1.89 (Buried A), 2.43 (Loess C) (Duffy et al., 1997) 
1.70 (decyltrimethylammonium clay), 1.97 (tetradecyltrimethylammonium clay), 2.02 (octa-

decyltrimethylammonium clay) (Deitsch et al., 1998) 
2.89 (sewage solids, Dobbs et al., 1989) 
 
Octanol/water partition coefficient, log Kow: 
2.83 (Chou and Jurs, 1979) 
2.73 at 23 °C (shake flask-LSC, Banerjee et al., 1980) 
2.73, 2.74, and 2.73 at 25, 30, and 40 °C, respectively (GLC, Bhatia and Sandler, 1995) 
2.39, 2.38, 2.50, 2.44, 2.47, and 2.38 at 2.2, 6.0, 10.0, 14.1, 18.7, and 24.8 °C, respectively (shake 

flask-GC, Dewulf et al., 1999a) 
 
Solubility in organics: 
Miscible with ethanol, benzene, chloroform, ether, carbon disulfide (U.S. EPA, 1985), petroleum 
ether, solvent naphtha, and volatile oils (Yoshida et al., 1983a). 
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Solubility in water: 
785 mg/L at 20 °C (Pearson and McConnell, 1975) 
757 mg/L at 25 °C (shake flask-LSC, Banerjee et al., 1980) 
770 mg/kg at 15 °C, 810 mg/kg at 30 °C (shake flask-interferometer, Gross and Saylor, 1931) 
In mg/kg: 970 at 0 °C, 830 at 10 °C, 800 at 20 °C, 850 at 30 °C (Rex, 1906) 
In mg/kg: 104 at 10 °C, 146 at 20 °C, 105 at 30 °C (shake flask-GC, Howe et al., 1987) 
770 mg/kg at 25 °C (shake flask-interferometer, Gross, 1929) 
0.8 g/kg at 25 °C (McGovern, 1943) 
0.080 wt % at 25 °C (shake flask-radiometry, Lo et al., 1986) 
780 mg/L at 23–24 °C (Broholm and Feenstra, 1995) 
1.0 mL/L at 25 °C (shake flask-volumetric, Booth and Everson, 1949) 
In wt %: 0.089 at 0 °C, 0.063 at 10.0 °C, 0.060 at 20.5 °C, 0.072 at 31.0 °C, 0.068 at 41.3 °C, 

0.078 at 52.5 °C, 0.096 at 64.0 °C, 0.115 at 75.0 °C (shake flask-GC, Stephenson, 1992) 
 
Vapor density: 
6.29 g/L at 25 °C, 5.31 (air = 1) 
 
Vapor pressure (mmHg): 
79.41 at 20 °C (Wahid, 1993) 
115 at 25 °C (Rogers and McFarlane, 1981) 
141 at 30.00 °C (equilibrium cell, Pathare et al., 2004) 
 
Environmental fate: 
 Biological. An anaerobic species of Clostridium biodegraded carbon tetrachloride by reductive 
dechlorination yielding trichloromethane (chloroform), dichloromethane, and unidentified 
products (Gälli and McCarty, 1989). Chloroform also formed by microbial degradation of carbon 
tetrachloride using denitrifying bacteria (Smith and Dragun, 1984). Carbon tetrachloride also 
degraded in a anaerobic granular sludge yielding lower molecular weight chlorinated methanes. 
Reductive dechlorination was a minor pathway for carbon tetrachloride degradation. The major 
pathway involved substitutive and oxidative dechlorination reactions leading to the formation of 
carbon dioxide (Van Eekert et al., 1998). 
 Carbon tetrachloride (5 and 10 mg/L) showed significant degradation with rapid adaptation in a 
static-culture flask-screening test (settled domestic wastewater inoculum) conducted at 25 °C. 
Complete degradation was observed after 14 d of incubation (Tabak et al., 1981). 
 Photolytic. Anticipated products from the reaction of carbon tetrachloride with ozone or OH 
radicals in the atmosphere are phosgene and chlorine radicals (Cupitt, 1980). Phosgene is 
hydrolyzed readily to hydrogen chloride and carbon dioxide (Morrison and Boyd, 1971). 
 Chemical/Physical. Under laboratory conditions, carbon tetrachloride partially hydrolyzed in 
aqueous solutions forming chloroform and carbon dioxide (Smith and Dragun, 1984). Complete 
hydrolysis yields carbon dioxide and HCl (Ellington et al., 1993; Kollig, 1993). The estimated 
hydrolysis half-life in water at 25 °C and pH 7 is 7,000 yr (Mabey and Mill, 1978) and 40.5 yr 
(Jeffers et al., 1989; Ellington et al., 1993). The estimated hydrolysis half-life reported by Mabey 
and Mill (1978) was based on second-order neutral kinetics. Jeffers et al. (1996) reported that 
hydrolysis of carbon tetrachloride is first-order, contrary to findings of Mabey and Mill (1978). 
Jeffers et al. (1996) report that the extrapolated environmental half-life at 25 °C is 40 years. 
 Carbon tetrachloride slowly reacts with hydrogen sulfide in aqueous solution yielding carbon 
dioxide via the intermediate carbon disulfide. However, in the presence of two micaceous minerals 
(biotite and vermiculite) and amorphous silica, the rate transformation increases. At 25 °C and a 
hydrogen sulfide concentration of 0.001 M, the half-lives of carbon tetrachloride were calculated 
to be 2,600, 160, and 50 d for the silica, vermiculite, and biotite studies, respectively. In all three 
studies, the major transformation pathway is the formation of carbon disulfide. This compound is 
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then hydrolyzed to carbon dioxide (81–86% yield) and HS-. Minor intermediates detected include 
chloroform (5–15% yield), carbon monoxide (102% yield), and a nonvolatile compound 
tentatively identified as formic acid (3–6% yield) (Kriegman-King and Reinhard, 1992). 
 Matheson and Tratnyek (1994) studied the reaction of fine-grained iron metal in an anaerobic 
aqueous solution (15 °C) containing carbon tetrachloride (151 µM). Initially, carbon tetrachloride 
underwent rapid dehydrochlorination forming chloroform, which then degraded to methylene 
chloride and chloride ions. The rate of reaction decreased with each dehydrochlorination step. 
However, after 1 h of mixing, the concentration of carbon tetrachloride decreased from 151 µM to 
approximately 15 µM. No additional products were identified although the authors concluded that 
environmental circumstances may exist where degradation of methylene chloride may occur. They 
also reported that reductive dehalogenation of carbon tetrachloride and other chlorinated 
hydrocarbons used in this study appears to take place in conjunction with the oxidative dissolution 
or corrosion of the iron metal through a diffusion-limited surface reaction. 
 Hua and Hoffmann (1996) studied the sonolytic degradation of aqueous carbon tetrachloride in 
an argon-saturated solution. The first-order degradation rate constants at carbon tetrachloride 
concentrations of 0.0195 and 0.195 mmol/L were 3.9 x 10-3 and 3.3 x 10-3/sec, respectively. 
Degradation products accounting for >70% of the mass balance included hexachloroethane, 
tetrachloroethylene, hypochlorous acid, and chloride ions. In a similar study, Hung and Hoffman 
(1999) reported on the sonolytic degradation of carbon tetrachloride in water (0.2 mM) at various 
frequencies. Prior to sonication, the pH and temperature of the aqueous solution was 7.0 and 13 
°C, respectively. Experimentally determined normalized rate constants were 0.025 at 20 kHz, 
0.044/min at 205 kHz, 0.049/min at 358 kHz, 0.070/min at 500 kHz, 0.055/min at 618 kHz, and 
0.039/min at 1,078/min kHz. Under all conditions, the degradation of carbon tetrachloride was 
>99% after 90 min of sonolysis. The investigators reported a mechanism for the degradation of 
carbon tetrachloride which included the following intermediate compounds: dichlorocarbene, 
hexachloroethane, tetrachloroethylene, carbon monoxide, hydrogen and hypochlorous acid. 
 Chien et al. (2001) investigated the mineralization of carbon tetrachloride using a cupric oxide. 
The reactor was flushed with high-purity nitrogen at 513 K for 10–30 min prior to initiating the 
experiment. A flow rate of 30 mL/min of 10% carbon tetrachloride/nitrogen was passed through 
the reactor containing approximately 2 g of powdered cupric oxide. At 513–603 K, the percentage 
of carbon tetrachloride mineralized reached 63–83% after 10–30 min. The percentage of cupric 
chloride formed was 20–30%. The authors ruled out the formation of carbenes during the 
mineralization process because the evolution of C2Cl4 and COCl2 were not detected during the 
experiment. 
 The evaporation half-life of carbon tetrachloride (1 mg/L) from water at 25 °C using a shallow-
pitch propeller stirrer at 200 rpm at an average depth of 6.5 cm was 29 min (Dilling et al., 1977). 
 Reacts with OH radicals in the atmosphere at a calculated rate of <2 x 106/M⋅sec (Haag and 
Yao, 1992). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the adsorption capacities of the 
GAC used were 11, 1.6, 0.24, and 0.04 mg/g, respectively (Dobbs and Cohen, 1980). 
 Emits toxic chloride and phosgene fumes when heated to decomposition (Lewis, 1990). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: STEL (1 h) 2 ppm (12.6 
mg/m3), IDLH 200 ppm; OSHA PEL: TWA 10 ppm, ceiling 25 ppm, 5-min/4-h peak 200 ppm; 
ACGIH TLV: TWA 5 ppm, ceiling 10 ppm (adopted). 
 
Symptoms of exposure: Central nervous system depression, nausea, vomiting, skin irritation 
(NIOSH, 1997). Repeated exposure may result in liver damage (Worthing and Hance, 1991). 
 
Toxicity: 
 EC50 (24-h) for Daphnia magna 74.5 mg/L (Lilius et al., 1995). 
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 LC50 (contact) for earthworm (Eisenia fetida) 160 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (14-d) for Poecilia reticulata 67 mg/L (Könemann, 1981). 
 LC50 (96-h) for bluegill sunfish 27 mg/L (Spehar et al., 1982). 
 LC50 (48-h) for red killifish 617 mg/L (Yoshioka et al., 1986), Daphnia magna 35 mg/L 
(LeBlanc, 1980). 
 LC50 (24-h) for Daphnia magna 35 mg/L (LeBlanc, 1980). 
 Acute oral LD50 for rats 2,800 mg/kg, guinea pigs 5,760 mg/kg, mice 8,263 mg/kg, rabbits 
5,760 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard (final): MCLG: zero; MCL: 5 µg/L. In addition, a DWEL of 30 µg/L 
was recommended (U.S. EPA, 2000). 
 
Source: Carbon tetrachloride is used in fumigant mixtures such as 1,2-dichloroethane (Granosan) 
because it reduces the fire hazard (Worthing and Hance, 1991). 
 
Uses: Preparation of dichlorodifluoromethane, refrigerants, aerosols, and propellants; metal 
cleaning and degreasing; agricultural fumigant; chlorinating unsaturated organic compounds; 
production of semiconductors; solvent for fats, oils, rubber, etc; dry cleaning operations; industrial 
extractant; spot remover; in fire extinguishers; veterinary medicine (anthelminitic); organic 
synthesis. 
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CHLORDANE 
 
Synonyms: A 1068; Aspon-chlordane; Belt; BRN 1915474; Caswell No. 174; CCRIS 127; CD 
68; Chlordan; γ-Chlordan; Chlordane (alpha, beta, and gamma isomers); γ-Chlordane; Chloridan; 
Chlorindan; Chlorkil; Chlorodane; Chlortox; Clordano; Compound K; Corodane; Cortilan-neu; 
Dichlorochlordene; Dowchlor; Dowklor; EINECS 200-349-0; ENT 9932; ENT 25552-X; EPA 
pesticide chemical code 058201; HCS 3260; Intox 8; Kilex lindane; Kypchlor; M 140; M 410; NA 
2762; NCI-C00099; Niran; NSC 8931; Octachlor; 1,2,4,5,6,7,8,8-Octachlor-2,3,3a,4,7,7a-hexahy-
dro-4,7-methanoindane; Octachlorodihydrodicyclopentadiene; Octachlorohexahydromethano-
indene 1,2,4,5,6,7,8,8-Octachloro-2,3,3a,4,7,7a-hexahydro-4,7-methanoindene; 1,2,4,5,6,7,8,8-
Octachloro-2,3,-3a,4,7,7a-hexahydro-4,7-methano-1H-indene; 1,2,4,5,-6,7,8,8-Octachloro-
3a,4,7,7a-hexahydro-4,7-methyleneindane; Octachloro-4,7-methanohydroindane; Octachloro-4,7-
methanotetrahydroindane; 1,2,4,5,6,7,8,8-Octachloro-4,7-methano-3a,4,-7,7a-tetrahydroindane; 
1,2,4,5,6,7,8,8-Octachloro-3a,4,7,7a-tetrahydro-4,7-methanoindan; 1,2,-4,5,6,7,8,8-Octachloro-
3a,4,7,7a-tetrahydro-4,7-methanoindane; Octaklor; Octaterr; OMS 1437; Orthoklor; RCRA waste 
number U036; SD 5532; Shell SD-5532; Synklor; Tatchlor 4; Topichlor 20; Topiclor; Topiclor 20; 
Toxichlor; UN 2762; UN 2995; UN 2996; Velsicol 1068. 
 

Cl

Cl
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Cl

Cl

Cl
Cl

Cl  
 
Note: Chlordane is a mixture of cis- and trans-chlordane and other complex chlorinated 
hydrocarbons including heptachlor (≤7%) and nonachlor. According to Brooks (1974), technical 
chlordane has the approximate composition: trans-chlordane (24%), four chlordene isomers 
(C10H6Cl8) (21.5%), cis-chlordane (19%), heptachlor (10%), nonachlor (7%), pentachloro-
cyclopentadiene (2%), hexachlorocyclopentadiene (>1%), octachlorocyclopentene (1%), C10H7-

8Cl6-7 (8.5%), and unidentified compounds (6%). 
 
CASRN: 57-74-9; DOT: 2762; DOT label: Flammable liquid, poison; molecular formula: 
C10H6Cl8; FW: 409.78; RTECS: PB9800000; Merck Index: 12, 2129 
 
Physical state, color, and odor: 
Colorless to amber to yellowish-brown, viscous liquid. Technical formulations impart an aromatic, 
slight pungent odor similar to chlorine 
 
Melting point (°C): 
103–109 (NIOSH, 1997) 
 
Boiling point (°C): 
175 at 2 mmHg (Roark, 1951) 
 
Density (g/cm3): 
1.59–1.63 at 20 °C (Melnikov, 1971) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.43 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Solid is noncombustible but materials used as carrier solvents (e.g., kerosene) are often flammable 
rendering the mixture as a flammable or combustible mixture 
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Lower explosive limit (%): 
0.7 (kerosene solution, Weiss, 1986) 
 
Upper explosive limit (%): 
5 (kerosene solution, Weiss, 1986) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
4.8 at 25 °C (gas stripping-GC, Warner et al., 1987) 
 
Bioconcentration factor, log BCF: 
4.58 (freshwater fish), 3.92 (fish, microcosm) (Garten and Trabalka, 1983) 
3.74 (white suckers, Roberts et al., 1977) 
3.38–4.18 for green alga (Scenedesmus quadricauda) (Glooschenko et al., 1979) 
4.20 (Oncorhynchus mykiss, Devillers et al., 1996) 
2.03 (frogs), 2.51 (bluegill sunfish), 3.00 (goldfish) (Khan et al., 1979) 
 
Soil organic carbon/water partition coefficient, log Koc: 
5.15, 5.57 (Chin et al., 1988) 
4.85, 4.88 (sand), 4.72, 4.78 (silt) (Johnson-Logan et al., 1992) 
 
Octanol/water partition coefficient, log Kow: 
6.00 (Travis and Arms, 1988) 
6.21 (Ellington and Stancil, 1988) 
 
Solubility in organics: 
Miscible with acetone, cyclohexanone, deodorized kerosene, ethanol, 2-propanol, 
trichloroethylene (Worthing and Hance, 1991) 
 
Solubility in water: 
56 ppb at 25 °C (Sanborn et al., 1976) 
1.85 mg/L at 25 °C (extraction-GLC, Weil et al., 1974) 
9 ppb at 25 °C (NAS, 1977) 
34 µg/L at 24 °C (shake flask-LSC, Johnson-Logan et al., 1992) 
 
Vapor density: 
16.75 g/L at 25 °C, 14.15 (air = 1) 
 
Vapor pressure (x 10-6 mmHg): 
10 at 25 °C (Sunshine, 1969) 
 
Environmental fate: 
 Biological. In four successive 7-d incubation periods, chlordane (5 and 10 mg/L) was 
recalcitrant to degradation in a settled domestic wastewater inoculum (Tabak et al., 1981). 
 Soil. The actinomycete Nocardiopsis sp. isolated from soil extensively degraded pure cis- and 
trans-chlordane to dichlorochlordene, oxychlordane, heptachlor, heptachlor endo-epoxide, 
chlordene chlorohydrin, and 3-hydroxy-trans-chlordane. Oxychlordane slowly degraded to 1-
hydroxy-2-chlorochlordene (Beeman and Matsumura, 1981). In Hudson River, NY sediments, the 
presence of adsorbed chlordane suggests it is very persistent in this environment (Bopp et al., 
1982). The reported half-life in soil is approximately 1 yr (Hartley and Kidd, 1987). 
 The percentage of chlordane remaining in a Congaree sandy loam soil after 14 yr was 40% 
(Nash and Woolson, 1967). 
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 Chlordane did not degrade in settled domestic wastewater after 28 d (Tabak et al., 1981). 
Chlordane was metabolized by the fungus Aspergillus niger but it was not the main carbon source 
(Iyengar and Rao, 1973). 
 Plant. Alfalfa plants were sprayed with technical chlordane at a rate of 1 lb/acre. After 21 d, 
95% of the residues had volatilized (Dorough et al., 1972). 
 Surface Water. Hargrave et al. (2000) calculated BAFs as the ratio of the compound tissue 
concentration [wet and lipid weight basis (ng/g)] to the concentration of the compound dissolved 
in seawater (ng/mL). Average log BAF values for chlordane in ice algae and phytoplankton 
collected from the Barrow Strait in the Canadian Archipelago were <5.07 and <5.22, respectively. 
 Photolytic. Chlordane should not undergo direct photolysis because it does not absorb UV light 
at wavelengths greater than 280 nm (Gore et al., 1971). 
 Chemical/Physical. In an alkaline medium or solvent, carrier, diluent or emulsifier having an 
alkaline reaction, chlorine will be released (Windholz et al., 1983). Technical grade chlordane that 
was passed over a 5% platinum catalyst at 200 °C resulted in the formation of 
tetrahydrodicyclopentadiene (Musoke et al., 1982). 
 Chlordane is subject to hydrolysis via the nucleophilic substitution of chlorine by hydroxyl ions 
to yield 2,4,5,6,7,8,8-heptachloro-3a,4,7,7a-tetrahydro-4,7-methano-1H-indene which is resistant 
to hydrolysis (Kollig, 1993). The hydrolysis half-life at pH 7 and 25 °C was estimated to be 
>197,000 yr (Ellington et al., 1988). 
 Chlordane (1 mM) in methyl alcohol (30 mL) underwent dechlorination in the presence nickel 
boride (generated by the reaction of nickel chloride and sodium borohydride). The catalytic 
dechlorination of chlordane by this method yielded a pentachloro derivative as the major product 
having the empirical formula C10H9Cl5 (Dennis and Cooper, 1976). 
 In aquatic sediments, chlordane was nearly complete after 6 d (Oloffs et al., 1972, 1973). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 245, 102, 43, and 18 mg/g, respectively (Dobbs and Cohen, 1980). 
 Emits very toxic chloride fumes when heated to decomposition (Lewis, 1990). 
 
Exposure limits (mg/m3): Potential occupational carcinogen. NIOSH REL: TWA 0.5, IDLH 100; 
OSHA PEL: TWA 0.5; ACGIH TLV: TWA 0.5 (adopted). 
 The acceptable daily intake for humans is 0.5 µg/kg (Worthing and Hance, 1991). 
 
Symptoms of exposure: Blurred vision, confusion, ataxia, delirium, coughing, abdominal pain, 
nausea, vomiting, diarrhea, irritability, tremor, convulsions, anuria (NIOSH, 1997) 
 
Toxicity: 
 EC50 (96-h) for goldfish 0.5 mg/L (Hartley and Kidd, 1987). 
 EC50 (48-h) for Daphnia pulex 29 µg/L (Sanders and Cope, 1966), Simocephalus serrulatus 22 
µg/L (Mayer and Ellersieck, 1986). 
 LC50 (96-h) for rainbow trout 8.2–59 µg/L (Mayer and Ellersieck, 1986), brown trout 11.1 µg/L, 
cutthroat trout 27 µg/L, rainbow trout 42 µg/L, channel catfish 6.7 µg/L, coho salmon 14 µg/L, 
fathead minnow 115 µg/L, largemouth bass 3.0 µg/L (Johnson and Finley, 1980), bluegill sunfish 
41 µg/L (technical), 62 µg/L (72% emulsifiable concentrate), Daphnia magna 97 µg/L (technical), 
156 µg/L (72% emulsifiable concentrate) (Randall et al., 1979), fish (Cyprinodon variegatus) 24.5 
µg/L, fish (Lagodon rhomboides) 6.4 µg/L, decapod (Penaeus duorarum) 0.4 µg/L, decapod 
(Palaemonetes pugio) 4.8 µg/L (quoted, Reish and Kauwling, 1978), Pteronarcys californica 15 
µg/L (Sanders and Cope, 1968). 
 LC50 (48-h) for red killifish 245 µg/L (Yoshioka et al., 1986), Daphnia magna 590 µg/L 
(Worthing and Hance, 1991). 
 LC50 (24-h) for rainbow trout 20–200 µg/L (Mayer and Ellersieck, 1986). 
 LC50 (inhalation) for cats 100 mg/m3/4-h (quoted, RTECS, 1985). 
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 Acute oral LD50 for rats 283 mg/kg, chickens 220 mg/kg, hamsters 1,720 mg/kg, mice 145 
mg/kg, rabbits 100 mg/kg (quoted, RTECS, 1985), bobwhite quail 83 mg/kg diet, mallard ducks 
795 mg/kg diet (Worthing and Hance, 1991). 
 Acute percutaneous LD50 for rabbits >200 but <2,000 mg/kg (Worthing and Hance, 1991). 
 In 2-yr feeding trials, the NOEL for dogs was 3 mg/kg diet (Worthing and Hance, 1991). 
 
Drinking water standard (final): MCLG: zero; MCL: 2 µg/L. In addition, a DWEL of 20 µg/L 
was recommended (U.S. EPA, 2000). 
 
Uses: Nonsystemic contact and ingested insecticide and fumigant. Treating termites and other 
insect pests. Also used as a wood preservative, treating underground cables, and reducing 
earthworm populations in lawns (Worthing and Hance, 1991). 
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cis-CHLORDANE 
 
Synonyms: AI3-16397; BRN 3910347; α-Chlordane; cis-Chlordan; EINECS 225-825-5; α-
1,2,4,5,6,7,8,8-Octachloro-3a,4,7,7a-tetrahydro-4,7-methanoindan; RCRA waste number U036; 
UN 2762. 
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CASRN: 5103-71-9; DOT: 2762; DOT label: Flammable liquid; molecular formula: C10H6Cl8; 
FW: 409.78; RTECS: PC0175000; Merck Index: 12, 2129 (mixed isomers) 
 
Physical state, color, and odor: 
Colorless to amber, solid or very viscous, noncombustible liquid which may impart a chlorine-
like, irritating odor 
 
Melting point (°C): 
104.1 (Plato, 1972) 
 
Boiling point (°C): 
175 (technical grade containing both cis and trans isomers, Sims et al., 1988) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.43 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Solid is noncombustible but materials used as carrier solvents (e.g., kerosene or other 
hydrocarbons) are often flammable rendering the mixture as a flammable or combustible mixture 
 
Heat of fusion (kcal/mol): 
6.7 (DSC, Plato, 1972) 

 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
8.75 and 41.3 at 23 °C in distilled water and seawater, respectively (Atlas et al., 1982) 
2.66 at 25 °C (gas stripping-GC, Jantunen and Bidleman, 2006) 
In distilled water: 0.18 at 5 °C, 0.34 at 15 °C, 0.39 at 20 °C, 0.54 at 25 °C, 1.59 at 35 °C; in 3% 

NaCl solution: 0.41 at 5 °C, 0.71 at 15 °C, 2.45 at 25 °C, 7.87 at 35 °C (gas stripping-GC, Cetin 
et al., 2006) 

 
Bioconcentration factor, log BCF: 
3.62–4.34 (fish tank), 6.15 (Lake Ontario) (rainbow trout, Oliver and Niimi, 1985) 
3.30 (B. subtilis, Grimes and Morrison, 1975) 
3.68 freshwater clam (Corbicula manilensis) (Hartley and Johnston, 1983) 
4.45 (Oncorhynchus mykiss, Devillers et al., 1996) 
 
Soil organic carbon/water partition coefficient, log Koc: 
5.40 (river sediments, Oliver and Charlton, 1984) 
5.57 (Chin et al., 1988) 
4.94, 4.83, 4.55, 4.73, and 4.48 for muck, loam, loess, clay, and sand, respectively (Erstfeld et al., 

1996) 
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Octanol/water partition coefficient, log Kow: 
6.10 at 25 °C (shake flask-GLC, Simpson et al., 1995) 
 
Solubility in organics: 
Miscible with aliphatic and aromatic solvents (Windholz et al., 1983) 
 
Solubility in water: 
51 µg/L at 20–25 °C (Geyer et al., 1984) 
 
Vapor pressure (mmHg): 
3.60 x 10-5 at 25 °C (subcooled liquid vapor pressure calculated from GC retention time data, 
Hinckley et al., 1990) 
 
Environmental fate: 
 Groundwater. According to the U.S. EPA (1986), cis-chlordane has a high potential to leach to 
groundwater. 
 Photolytic. Irradiation of cis-chlordane by a 450-W high-pressure mercury lamp gave photo-cis-
chlordane (Ivie et al., 1972). 
 Chemical/Physical. In an alkaline medium or solvent, carrier, diluent or emulsifier having an 
alkaline reaction, chlorine will be released (U.S. EPA, 1985). The hydrolysis half-lives of cis-
chlordane at pH values of 10.18 (84.0 °C) and 10.85 (65.0 °C) were 1.92 and 16.8 h, respectively 
(Ellington et al., 1987). 
 Chlordane (0.009 mM) reacted with OH radicals in water (pH 3.3) at a rate of 6–170 x 
108/M⋅sec (Haag and Yao, 1992). 
 Emits toxic chloride fumes when heated to decomposition (Lewis, 1990). 
 
Symptoms of exposure: Blurred vision, confusion, ataxia, delirium, coughing, abdominal pain, 
nausea, vomiting, diarrhea, irritability, tremor, convulsions, anuria (NIOSH, 1997) 
 
Toxicity: 
 EC50 (96-h) for goldfish 0.5 mg/L (Hartley and Kidd, 1987). 
 LC50 (96-h) for rainbow trout 90 µg/L (Hartley and Kidd, 1987), bluegill sunfish 7.09 µg/L 
(Mayer and Ellersieck, 1986). 
 LC50 (24-h) for bluegill sunfish 28.3 µg/L (Mayer and Ellersieck, 1986). 
 Acute oral LD50 for rats 365–590 mg/kg (Hartley and Kidd, 1987). 
 
Drinking water standard: See chlordane. 
 
Use: Insecticide.  
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trans-CHLORDANE 
 
Synonyms: AI3-16398; BRN 3910347; trans-Chlordan; trans-γ-Chlordane; β-Chlordane; γ-
Chlordane; EINECS 225-826-0; 1,2,4,5,6,7,8,8-Octachloro-3a,4,7,7a-tetrahydro-4,7-methanoin-
dan; RCRA waste number U036; UN 2762. 
 

Cl

Cl

Cl

Cl

Cl

Cl
Cl

Cl  
 
CASRN: 5103-74-2; DOT: 2762; DOT label: Flammable liquid; molecular formula: C10H6Cl8; 
FW: 409.78; RTECS: PB9705000; Merck Index: 12, 2129 (mixed isomers) 
 
Physical state, color, and odor: 
Colorless to amber, solid or very viscous, noncombustible liquid which may impart a chlorine-
like, irritating odor 
 
Melting point (°C): 
101.1 (Plato, 1972) 
 
Boiling point (°C): 
175 (technical grade containing both cis and trans isomers, Sims et al., 1988) 
 
Flash point (°C): 
Solid is noncombustible but materials used as carrier solvents (e.g., kerosene or other 
hydrocarbons) are often flammable rendering the mixture as a flammable or combustible mixture 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.43 at 20 °C using method of Hayduk and Laudie (1974) 
 
Heat of fusion (kcal/mol): 
6.8 (DSC, Plato, 1972) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
At 23 °C: 1.34 and 5.59 in distilled water and seawater, respectively (Atlas et al., 1982) 
28.6 at 25 °C (gas stripping-GC, Jantunen and Bidleman, 2006) 
868 (wetted-wall column-GC) and 582 (fog chamber-GC) at 23 °C (Fendinger and Glotfelty, 

1990) 
0.033 at 5 °C, 0.098 at 15 °C, 0.11 at 20 °C, 0.16 at 25 °C, 0.44 at 35 °C; in 3% NaCl solution: 

0.077 at 5 °C, 0.14 at 15 °C, 0.38 at 25 °C, 3.47 at 35 °C (gas stripping-GC, Cetin et al., 2006) 
  
Bioconcentration factor, log BCF: 
4.18–4.30 (fish tank), 4.88 (Lake Ontario) (rainbow trout, Oliver and Niimi, 1985) 
3.36 (B. subtilis, Grimes and Morrison, 1975) 
3.64 freshwater clam (Corbicula manilensis) (Hartley and Johnston, 1983) 
 
Soil organic carbon/water partition coefficient, log Koc: 
5.48 (Niagara River sediments, Oliver and Charlton, 1984) 
An average value of 6.3 was experimentally determined using 10 suspended sediment samples 

collected from the St. Clair and Detroit Rivers (Lau et al., 1989). 
5.03 (muck), 5.04 (loam), 4.67 (loess), 4.92 (clay), 4.67 (sand) (Erstfeld et al., 1996) 
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Octanol/water partition coefficient, log Kow: 
6.22 at 25 °C (shake flask-GLC, Simpson et al., 1995) 
 
Solubility in organics: 
Miscible with aliphatic and aromatic solvents (U.S. EPA, 1985) 
 
Vapor pressure (mmHg): 
5.03 x 10-5 at 25 °C (subcooled liquid vapor pressure calculated from GC retention time data, 
Hinckley et al., 1990) 
 
Environmental fate: 
 Photolytic. Irradiation of trans-chlordane by a 450-W high-pressure mercury lamp gave photo-
trans-chlordane (Ivie et al., 1972). 
 Chemical/Physical. In an alkaline medium or solvent, carrier, diluent, or emulsifier having an 
alkaline reaction, chlorine will be released (Windholz et al., 1983). 
 Chlordane (0.009 mM) reacted with OH radicals in water (pH 3.3) at a rate of 6–170 x 
108/M⋅sec (Haag and Yao, 1992). 
 Emits toxic chloride fumes when heated to decomposition (Lewis, 1990). 
 
Toxicity: 
 LC50 (96-h) and LC50 (24-h) values for bluegill sunfish were 50.5 and 210 µg/L, respectively 
(Mayer and Ellersieck, 1986). 
 
Drinking water standard: See chlordane. 
 
Use: Insecticide. 
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CHLOROACETALDEHYDE 
 
Synonyms: BRN 1071226; CCRIS 856; 2-Chloroacetaldehyde; Chloroacetaldehyde monomer; 2-
Chloroethanal; 2-Chloro-1-ethanal; EINECS 203-472-8; Monochloroacetaldehyde; RCRA waste 
number P023; UN 2232. 
 

Cl
H

O

 
 
CASRN: 107-20-0; DOT: 2232; DOT label: Poison; molecular formula: C2H3ClO; FW: 78.50; 
RTECS: AB2450000; Merck Index: 12, 2159 
 
Physical state, color, and odor: 
Clear, colorless liquid with an irritating, acrid odor 
 
Melting point (°C): 
-19.5 (40% aqueous solution, NIOSH, 1997) 
 
Boiling point (°C): 
85–85.5 at 748 mmHg (Weast, 1986) 
85 (40% solution, Hawley, 1981) 
 
Density (g/cm3 at 20 °C): 
1.19 (40% solution, NIOSH, 1997) 
1.236 (Aldrich, 1990) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.15 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
87.8 (40% aqueous solution, NIOSH, 1997) 
53 (Aldrich, 1990) 
 
Ionization potential (eV): 
10.61 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for halogenated 
aldehydes are lacking in the documented literature. However, its miscibility in water suggests its 
adsorption to soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
Unavailable because experimental methods for estimation of this parameter for halogenated 
aldehydes are lacking in the documented literature 
 
Solubility in organics: 
Soluble in ether (Weast, 1986), acetone, and methanol (Hawley, 1981) 
 
Solubility in water: 
>50 wt %, forms a hemihydrate (Hawley, 1981) 
 
Vapor density: 
3.21 g/L at 25 °C, 2.71 (air = 1) 
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Vapor pressure (mmHg): 
100 at 20 °C (NIOSH, 1997) 
 
Environmental fate: 
 Chemical/Physical. Polymerizes on standing (Windholz et al., 1983). 
 
Exposure limits: NIOSH REL: ceiling 1 ppm (3 mg/m3), IDLH 45 ppm; OSHA PEL: ceiling 1 
ppm; ACGIH TLV: ceiling 1 ppm (adopted). 
 
Symptoms of exposure: Severe irritation and blurred vision on exposure to vapors. Skin contact 
with 40% aqueous solution can cause skin burn and tissue damage (Patnaik, 1992). An irritation 
concentration of 9.00 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 Acute oral LD50 for rats 75 mg/kg, mice 69 mg/kg (quoted, RTECS, 1985). 
 
Uses: Removing barks from trees; manufacture of 2-aminothiazole; chemical intermediate; 
organic synthesis. 
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α-CHLOROACETOPHENONE 
 
Synonyms: AI3-52322; BRN 0507950; CAF; CAP; Caswell No. 179C; CCRIS 2370; Chemical 
mace; 1-Chloroacetophenone; 2-Chloroacetophenone; Ω-Chloroacetophenone; Chloromethyl 
phenyl ketone; 2-Chloro-1-phenylethanone; CN; EINECS 208-531-1; EPA pesticide chemical 
code 018001; Mace; NCI-C55107; NSC 41666; Phenacyl chloride; Phenyl chloromethyl ketone; 
Tear gas; UN 1697. 
 

Cl

O

 
 
CASRN: 532-27-4; DOT: 1697; DOT label: Poison; molecular formula: C8H7ClO; FW: 154.60; 
RTECS: AM6300000; Merck Index: 12, 2166 
 
Physical state, color, and odor: 
Colorless to gray crystalline solid with a sharp, penetrating, irritating odor. The low odor and high 
odor threshold concentrations were 102 and 150 µg/m3, respectively (Ruth, 1986). 
 
Melting point (°C): 
56.5 (Weast, 1986) 
58–59 (Windholz et al., 1983) 
52–56 (Acros Organics, 2002) 
 
Boiling point (°C): 
247 (Weast, 1986) 
244–245 (Windholz et al., 1983) 
 
Density (g/cm3): 
1.324 at 15 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.69 at 15 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
117.9 (NIOSH, 1997) 
 
Ionization potential (eV): 
9.44 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for halogenated 
aromatic ketones are lacking in the documented literature. However, its miscibility in water 
suggests its adsorption to soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
Unavailable because experimental methods for estimation of this parameter for halogenated 
aromatic ketones are lacking in the documented literature 
 
Solubility in organics: 
Soluble in acetone (Weast, 1986). Freely soluble in alcohol, benzene, and ether (Windholz et al., 
1983) 
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Vapor pressure (x 10-3 mmHg): 
5.4 at 20 °C (Windholz et al., 1983) 
4 at 20 °C, 14 at 30 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Chemical/Physical. Releases toxic chloride fumes when heated to decomposition (Sax and 
Lewis, 1987). 
 
Exposure limits: NIOSH REL: TWA 0.3 mg/m3 (0.05 ppm), IDLH 15 mg/m3; OSHA PEL: TWA 
0.05 ppm (0.3 mg/m3); ACGIH TLV: TWA 0.05 ppm (adopted). 
 
Symptoms of exposure: An irritation concentration of 0.05 mg/m3 in air was reported by Ruth 
(1986). 
 
Toxicity: 
 Acute oral LD50 for rats 50 mg/kg, rabbits 118 mg/kg, mice 139 mg/kg, guinea pigs 158 mg/kg 
(quoted, RTECS, 1985). 
 
Uses: Riot control agent. 
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4-CHLOROANILINE 
 
Synonyms: AI3-14908; 1-Amino-4-chlorobenzene; 1-Amino-p-chlorobenzene; 4-Aminochloro-
benzene; p-Aminochlorobenzene; BRN 0471359; Caswell No. 182; CCRIS 131; 4-Chloraniline; 
p-Chloraniline; p-Chloroaniline; 4-Chlorobenzamine; p-Chlorobenzamine; 4-Chlorophenyl-
amine; p-Chlorophenylamine; EINECS 203-401-0; NCI-C02039; NSC 36941; RCRA waste num-
ber P024; UN 2018; UN 2019. 
 

NH2

Cl  
 
CASRN: 106-47-8; DOT: 2018 (solid); 2019 (liquid); DOT label: Poison; molecular formula: 
C6H6ClN; FW: 127.57; RTECS: BX0700000; Merck Index: 12, 2169 
 
Physical state, color, and odor: 
Yellowish-white solid with a mild, sweetish odor. Odor threshold concentration is 287 ppm 
(quoted, Keith and Walters, 1992). 
 
Melting point (°C): 
70.3 (Verevkin and Schick, 2003) 
 
Boiling point (°C): 
232 (Weast, 1986) 
 
Density (g/cm3): 
1.429 at 19 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.75 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
4.15 (Weast, 1986) 
 
Flash point (°C): 
>120 (Acros Organics, 2002) 
 
Lower explosive limit (%): 
Not pertinent (Weiss, 1986) 
 
Upper explosive limit (%): 
Not pertinent (Weiss, 1986) 
 
Entropy of fusion (cal/mol⋅K): 
14.64 (Verevkin and Schick, 2003) 
 
Heat of fusion (kcal/mol): 
5.03 (Verevkin and Schick, 2003) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
1.07 at 25 °C (calculated, Howard, 1989) 
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Ionization potential (eV): 
7.77 (Farrell and Newton, 1966) 
8.00 (Kinoshita, 1962) 
 
Bioconcentration factor, log BCF: 
2.415 (Chlorella fusca, Geyer et al., 1981, 1984; Freitag et al., 1982) 
-0.10, 0.23 (Cyprinus carpio, Devillers et al., 1996) 
1.11 (golden orfe), 2.42 (algae), 2.45 (activated sludge) (Freitag et al., 1982) 
0.91 (zebra fish, Kalsch et al., 1991; Zok et al., 1991) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.08 (estimated from HPLC capacity factors, Hodson and Williams, 1988) 
1.98 (Spodosol, pH 3.9), 2.05 (Speyer soil 2/2, pH 5.8), 3.10 (Alfisol, pH 7.5), 3.13 (Speyer soil 

2.1, pH 7.0), 3.18 (Entisol, pH 7.9) (Rippen et al., 1982) 
2.75 (Rao and Davidson, 1980) 
2.60, 2.70, 2.82, 2.91 (Van Bladel and Moreale, 1977) 
2.801, 2.420, 2.326, 2.289, 1.952 (various European soils, Gawlik et al., 2000) 
 
Octanol/water partition coefficient, log Kow: 
1.80 at pH 13 (Wang et al., 1989) 
1.88 (estimated from HPLC capacity factors, Hammers et al., 1982; RP-HPLC, Garst and Wilson, 

1984) 
1.93 at at 25.0 °C (shake flask-GLC, de Bruijn et al., 1989) 
2.02 (Geyer et al., 1984) 
 
Solubility in organics: 
Soluble in ethanol and ether (Weast, 1986). Freely soluble in acetone and carbon disulfide 
(Windholz et al., 1983). 
 
Solubility in water (g/L): 
3.9 at 20–25 °C (Kilzer et al., 1979) 
3.1 at 4 °C, 4.7 at 25 °C, 7.8 at 40 °C (Moreale and Van Bladel, 1979) 
2.8 at 20 °C (Hafkenscheid and Tomlinson, 1983) 
 
Vapor pressure (x 10-2 mmHg): 
2.38 at 25.00 °C (effusion method, DePablo, 1976) 
0 °C, 5 at 30 °C (quoted, Verschueren, 1983) 
1.23 at 25 °C (extrapolated from torsion effusion measurements beginning at 26 °C, Piacente et 

al., 1985) 
 
Environmental fate: 
 Biological. In an anaerobic medium, the bacteria of the Paracoccus sp. converted 4-
chloroaniline to 1,3-bis(p-chlorophenyl)triazene and 4-chloroacetanilide with product yields of 80 
and 5%, respectively (Minard et al., 1977). In a field experiment, [14C]4-chloroaniline was applied 
to a soil at a depth of 10 cm. After 20 wk, 32.4% of the applied amount was recovered in soil. 
Metabolites identified include 4-chloroformanilide, 4-chloroacetanilide, 4-chloronitrobenzene, 4-
chloronitrosobenzene, 4,4′-dichloroazoxybenzene, and 4,4′-dichloroazobenzene (Freitag et al., 
1984). 
 In a 56-d experiment, [14C]4-chloroaniline applied to soil-water suspensions under aerobic and 
anaerobic conditions gave 14CO2 yields of 3.0 and 2.3%, respectively (Scheunert et al., 1987). 
Silage samples (chopped corn plants) containing 4-chloroaniline were incubated in an anaerobic 
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chamber for 2 wk at 28 °C. After 3 d, 4-chloroaniline was biologically metabolized to 4-
chloroacetanilide and another compound, tentatively identified as 4-chloroformanilide (Lyons et 
al., 1985). In activated sludge, 22.7% mineralized to carbon dioxide after 5 d (Freitag et al., 1985). 
 In activated sludge inoculum, 98.0% COD removal was achieved. The average rate of 
biodegradation was 16.7 mg COD/g⋅h (Pitter, 1976). 
 Soil. 4-Chloroaniline covalently bonds with humates in soils to form quinoidal structures 
followed by oxidation to yield a nitrogen-substituted quinoid ring. A reaction half-life of 13 min 
was determined with one humic compound (Parris, 1980). Catechol, a humic acid monomer, 
reacted with 4-chloroaniline yielding 4,5-bis(4-chlorophenylamino)-3,5-cyclohexadiene-1,2-dione 
(Adrian et al., 1989). 
 Photolytic. Under artificial sunlight, river water containing 2–5 ppm 4-chloroaniline 
photodegraded to 4-aminophenol and unidentified polymers (Mansour et al., 1989). 
Photooxidation of 4-chloroaniline (100 µM) in air-saturated water using UV light (λ >290 nm) 
produced 4-chloronitrobenzene and 4-chloronitrosobenzene. About 6 h later, 4-chloroaniline 
completely reacted leaving dark purple condensation products (Miller and Crosby, 1983). In a 
similar study, irradiation of an aqueous solution in the range of 290–350 nm resulted in the 
formation of the intermediate 4-iminocyclohexa-2,5-dienylidene (Othmen et al., 2000). A carbon 
dioxide yield of 27.7% was achieved when 4-chloroaniline adsorbed on silica gel was irradiated 
with light (λ >290 nm) for 17 h (Freitag et al., 1985). 
 A rate constant of 8.3 x 10-11 cm3/molecule⋅sec was reported for the gas-phase reaction of 4-
chloroaniline and OH radicals in air (Wahner and Zetzsch, 1983). 
 Chemical/Physical. 4-Chloroaniline will not hydrolyze to any reasonable extent (Kollig, 1993). 
 Pizzigallo et al. (1998) investigated the reaction of 4-chloroaniline with ferric oxide and two 
forms of manganese dioxide [birnessite (δ-MnO2) and pyrolusite (MnO2)] within the pH range of 
4–8 at 25 °C. The reaction rate of 4-chloroaniline was in the order birnessite > pyrolusite > ferric 
oxide. At pH 4.0, the reaction with birnessite was so rapid that the reaction could not be 
determined. Half-lives for the reaction of 4-chloroaniline with pyrolusite and ferric oxide were 383 
and 746 min, respectively. The reaction rate decreased as the pH was increased. The only 
oxidation compounds identified by GC/MS were 4,4′-dichloroazobenzene and 4-chloro-4′-
hydroxydiphenylamine. 
 
Toxicity: 
 EC10 and EC50 concentrations inhibiting the growth of alga Scenedesmus subspicatus in 96 h 
were 0.4 and 2.4 mg/L, respectively (Geyer et al., 1985). 
 LC50 (96-h static bioassay) for rainbow trout 14 mg/L, fathead minnows 12 mg/L, channel 
catfish 23 mg/L, bluegill sunfish 2 mg/L (quoted, Verschueren, 1983), Japanese medaka (Oryzias 
latipes) 37.7 mg/L (Holcombe et al., 1995). 
 LC50 (48-h) for red killifish 219 mg/L (Yoshioka et al., 1986). 
 Acute oral LD50 for wild birds 100 mg/kg, guinea pigs 350 mg/kg, mice 100 mg/kg, quail 237 
mg/kg, rats 310 mg/kg; LD50 (inhalation) for mice 250 mg/m3/6-h. 
 
Uses: Dye intermediate; pharmaceuticals; agricultural chemicals. 
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CHLOROBENZENE 
 
Synonyms: AI3-07776; Benzene chloride; BRN 0605632; Caswell No. 183A; CCRIS 1357; 
Chlorbenzene; Chlorbenzol; Chlorobenzol; ClBz; CP 27; EINECS 203-628-5; MCB; Mono-
chlorbenzene; Monochlorobenzene; NCI-C54886; NSC 8433; Phenyl chloride; RCRA waste 
number U037; Tetrosin SP; UN 1134. 
 

Cl

 
 
Note: Commercial grades of chlorobenzene may contain minor quantities of benzene (<0.05 wt %) 
and dichlorobenzenes (0.1 wt %). 
 
CASRN: 108-90-7; DOT: 1134; DOT label: Flammable liquid; molecular formula: C6H5Cl; FW: 
112.56; RTECS: CZ0175000; Merck Index: 12, 2172 
 
Physical state, color, and odor: 
Clear, colorless, flammable liquid with a sweet almond, medicinal or mothball-like odor. An odor 
threshold concentration of 210 ppbv was reported by Leonardos et al. (1969). At 40 °C, the lowest 
concentration at which an odor was detected was 190 µg/L. At 25 °C, the lowest concentration at 
which a taste was detected was 190 µg/L (Young et al., 1996). The average least detectable odor 
threshold concentration in water at 60 °C was 0.08 mg/L (Alexander et al., 1982). Cometto-Muñiz 
and Cain (1994) reported an average nasal pungency threshold concentration of 10,553 ppmv. 
 
Melting point (°C): 
-45.6 (Weast, 1986) 
 
Boiling point (°C): 
131.7 (Artigas et al., 1997) 
 
Density (g/cm3): 
1.10646 at 20.00 °C (Tsierkezos et al., 2000) 
1.10101 at 25.00 °C (Dejoz et al., 1997) 
1.09547 at 30.00 °C (Ramadevi et al., 1996) 
1.0904 at 35.00 °C, 1.0790 at 45.00 °C (Sastry et al., 1999) 
1.08498 at 40 °C (Kalali et al., 1992) 
 
Diffusivity in water (x 10-5 cm2/sec): 
At 25 °C: 1.04 (x = 2 x 10-6), 1.00 (x = 4 x 10-6), 0.98 (x = 8 x 10-6) (Gabler et al., 1996) 
 
Flash point (°C): 
27.8 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.3 (NIOSH, 1997) 
 
Upper explosive limit (%): 
9.6 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
10.02 (Stull, 1937) 
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Heat of fusion (kcal/mol): 
2.28 (Dean, 1987) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
3.93 at 25 °C (gas stripping-UV spectrophotometry, Warner et al., 1987) 
3.67 at 25 °C (static headspace-GC, Welke et al., 1998) 
3.6 (Pankow and Rosen, 1988) 
3.70 at 25 °C (gas stripping-UV spectrophotometry, Mackay et al., 1979) 
6.21 at 37 °C (Sato and Nakajima, 1979) 
2.44, 2.81, 3.41, 3.60, and 4.73 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
2.84 at 20.00 °C (inert gas stripping, Hovorka and Dohnal, 1997) 
3.11 at 25 °C (gas stripping-GC, Shiu and Mackay, 1997) 
3.85 at 25 °C (Hoff et al., 1993) 
3.30 at 25.0 °C (mole fraction ratio-GC, Leighton and Calo, 1981) 
3.38 at 25.0 °C (Ramachandran et al., 1996) 
1.11, 1.54, 1.81, 2.80, and 3.79 at 2.0, 6.0, 10.0, 18.0, and 25.0 °C, respectively (EPICS-SPME, 

Dewulf et al., 1999) 
 
Interfacial tension with water (dyn/cm): 
37.41 at 20 °C (Harkins et al., 1920) 
38.10 at 20 °C, 37.22 at 40 °C, 35.80 at 60 °C, 33.83 at 80 °C (Jasper and Seitz, 1959) 
 
Ionization potential (eV): 
9.07 (Lias, 1998) 
9.14 (quoted, Yoshida et al., 1983) 
 
Bioconcentration factor, log BCF: 
3.23 (activated sludge), 1.70 (algae), 1.88 (golden ide) (Freitag et al., 1985) 
2.65 (fathead minnow, Veith et al., 1979) 
3.69 green alga, Selenastrum capricornutum (Casserly et al., 1983) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.92 (Woodburn silt loam, Chiou et al., 1983) 
2.07 (Lincoln sand, Wilson et al., 1981) 
2.59 (Roberts et al., 1980) 
1.91 (Mt. Lemmon soil, Hu et al., 1995) 
2.50 (Captina silt loam), 2.17 (McLaurin sandy loam) (Walton et al., 1992) 
2.22 (field sample), 2.41 (average of 6 measurements), 2.70 (field sample) (Schwarzenbach and 

Westall, 1981) 
2.37 (sandy soil, Van Gestel and Ma, 1993) 
2.10 (muck), 1.89 (Eustis sand) (Brusseau et al., 1990) 
2.30 (sewage solids, Dobbs et al., 1989) 
2.58 (Calvert silt loam, Xia and Ball, 1999) 
 
Octanol/water partition coefficient, log Kow: 
2.84 at 25 °C (shake flask-UV spectrophotometry, Fujita et al., 1964; Mirrlees et al., 1976; RP-

HPLC, Garst and Wilson, 1984; shake flask-GC, Pereira et al., 1988) 
2.81 (Mirrlees et al., 1976) 
2.98 (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, Wasik et al., 

1981, 1983; generator column, Doucette and Andren, 1988; Paschke et al., 1998) 
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2.71 (Schwarzenbach and Westall, 1981) 
2.898 at 25 °C (shake flask-GLC, de Bruijn et al., 1989; Brooke et al., 1990) 
2.96 at 25 °C (dialysis-HPLC, Andersson and Schräder, 1999) 
2.784 and 2.898 at 25 °C (shake flask-HPLC, Brooke et al., 1990) 
2.83 (estimated from HPLC capacity factors, Hammers et al., 1982) 
2.65 (Campbell and Luthy, 1985) 
2.88 at 25 °C (modified shake-flask-UV spectrophotometry, Sanemasa et al., 1994) 
 
Solubility in organics: 
Soluble in ethanol, benzene, carbon tetrachloride, chloroform, ether, and methylene chloride 
 
Solubility in water: 
502 mg/L at 25 °C (shake flask-HPLC, Banerjee, 1984) 
333 mg/L at 25 °C (shake flask-GC, Boyd et al., 1998) 
295 mg/L at 25.0 °C (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, 

Wasik et al., 1981) 
4.43 mM at 25 °C (generator column-HPLC, Wasik et al., 1983) 
471.7 mg/L at 25 °C (shake flask-GC, Aquan-Yuen et al., 1979) 
500 mg/L at 25 °C (shake flask-UV spectrophotometry, Andrews and Keefer, 1950) 
488 mg/kg at 30 °C (shake flask-interferometer, Gross and Saylor, 1931) 
448 mg/L at 30 °C (Freed et al., 1977) 
503 mg/L at 25 °C (shake flask-UV spectrophotometry, Yalkowsky et al., 1979) 
534 mg/kg at 21 °C (shake flask-GC, Chey and Calder, 1972) 
474.0 mg/L at 30 °C (vapor equilibrium-GC, McNally and Grob, 1983, 1984) 
0.035 wt % at 25 °C (shake flask-radiometry, Lo et al., 1986) 
4.11 mmol/kg at 25.0 °C (shake flask-UV spectrophotometry, Vesala, 1974) 
3.78 mM at 25.0 °C (Sanemasa et al., 1987) 
496 mg/L at 25 °C (generator column-GC, Paschke et al., 1998) 
0.046, 0.045, and 0.050 wt % at 10.0, 20.0, and 30.0 °C, respectively (Schwarz and Miller, 1980) 
496 mg/L at 5.0 °C, 429 mg/L at 15.0 °C, 470 mg/L at 25.0 °C, 538 mg/L at 35.0 °C, 546 mg/L at 

45.0 °C (shake flask-GC, Ma et al., 2001) 
In mg/kg: 411 at 10 °C, 441 at 20 °C, 464 at 30 °C (shake flask-UV spectrophotometry, Howe et 
al., 1987) 
 
Vapor density: 
4.60 g/L at 25 °C, 3.88 (air = 1) 
 
Vapor pressure (mmHg): 
9.1 at 20 °C (Wahid, 1993) 
11.86 at 25 °C (quoted, Mackay et al., 1982) 
15.8 at 30.00 °C, 43.8 at 50 °C (Kalali et al., 1992) 
212 at 90.00 °C (Harris et al., 2003) 
 
Environmental fate: 
 Biological. In activated sludge, 31.5% of the applied chlorobenzene mineralized to carbon 
dioxide after 5 d (Freitag et al., 1985). A mixed culture of soil bacteria or a Pseudomonas sp. 
transformed chlorobenzene to chlorophenol (Ballschiter and Scholz, 1980). Pure microbial 
cultures isolated from soil hydroxylated chlorobenzene to 2- and 4-chlorophenol (Smith and 
Rosazza, 1974). Chlorobenzene was statically incubated in the dark at 25 °C with yeast extract and 
settled domestic wastewater inoculum. At a concentration of 5 mg/L, biodegradation yields at the 
end of 1 and 2 wk were 89 and 100%, respectively. At a concentration of 10 mg/L, significant 
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degradation with gradual adaptation was observed. Complete degradation was not observed until 
after the 3rd week of incubation (Tabak et al., 1981). 
 Heukelekian and Rand (1955) reported a 5-d BOD value of 0.03 g/g which is 1.5% of the ThOD 
value of 2.00 g/g. 
 Surface Water. Estimated half-lives of chlorobenzene (1.0 µg/L) from an experimental marine 
mesocosm during the spring (8–16 °C), summer (20–22 °C), and winter (3–7 °C) were 21, 4.6, 
and 13 d, respectively (Wakeham et al., 1983). 
 Photolytic. Under artificial sunlight, river water containing 2–5 ppm chlorobenzene degraded to 
phenol and chlorophenol. The lifetimes of chlorobenzene in distilled water and river water were 
17.5 and 3.8 h, respectively (Mansour et al., 1989). In distilled water containing 1% acetonitrile 
exposed to artificial sunlight, 28% of chlorobenzene photolyzed to phenol, chloride ion, and 
acetanilide with reported product yields of 55, 112, and 2%, respectively (Dulin et al., 1986). 
 Titanium dioxide suspended in an aqueous solution and irradiated with UV light (λ = 365 nm) 
converted chlorobenzene to carbon dioxide at a significant rate (Matthews, 1986). Products 
identified as intermediates in this reaction include three monochlorophenols, chlorohydroquinone, 
and hydroxyhydroquinone (Kawaguchi and Furuya, 1990). 
 Photooxidation of chlorobenzene in air containing nitric oxide in a Pyrex glass vessel and a 
quartz vessel gave 3-chloronitrobenzene, 2-chloro-6-nitrophenol, 2-chloro-4-nitrophenol, 4-
chloro-2-nitro-phenol, 4-nitrophenol, 3-chloro-4-nitrophenol, 3-chloro-6-nitrophenol, and 3-
chloro-2-nitrophenol (Kanno and Nojima, 1979). A carbon dioxide yield of 18.5% was achieved 
when chlorobenzene adsorbed on silica gel was irradiated with light (λ >290 nm) for 17 h. The 
sunlight irradiation of chlorobenzene (20 g) in a 100-mL borosilicate glass-stoppered Erlenmeyer 
flask for 28 d yielded 1,060 ppm monochlorobiphenyl (Uyeta et al., 1976). 
 When an aqueous solution containing chlorobenzene (190 µM) and a nonionic surfactant 
micelle (Brij 58, a polyoxyethylene cetyl ether) was illuminated by a photoreactor equipped with 
253.7-nm monochromatic UV lamps, phenol, hydrogen, and chloride ions formed as major 
products. It was reported that aromatic aldehydes, organic acids, and carbon dioxide would form 
from the photoreaction of chlorobenzene in water under similar conditions. A duplicate 
experiment was conducted using an ionic micelle (triethylamine, 5 mM), which serves as a 
hydrogen source. Products identified were phenol and benzene (Chu and Jafvert, 1994). 
 Chemical/Physical. Anticipated products from the reaction of chlorobenzene with ozone or OH 
radicals in the atmosphere are chlorophenols and ring cleavage compounds (Atkinson et al., 1985; 
Cupitt, 1980). 
 In the absence of oxygen, chlorobenzene reacted with Fenton’s reagent forming chlorophenols, 
dichlorobiphenyls, and phenolic polymers as major intermediates. With oxygen, chlorobenzo-
quinone, chlorinated and nonchlorinated diols formed (Sedlak and Andren, 1991). 
 Augusti et al. (1998) conducted kinetic studies for the reaction of chlorobenzene (0.2 mM) and 
other monocyclic aromatics with Fenton’s reagent (8 mM hydrogen peroxide; [Fe+2] = 0.1 mM) at 
25 °C. They reported a reaction rate constant of 0.0820/min. The following intermediates were 
identified during this reaction: chlorophenol, chlorohydroquinone, chloroquinone, hydroquinone, 
and quinone. 
 Based on an assumed base mediated 1% disappearance after 16 d at 85 °C and pH 9.70 (pH 
11.26 at 25 °C), the hydrolysis half-life of chlorobenzene was estimated to be >900 yr (Ellington 
et al., 1988). 
 Toxic fumes of phosgene and hydrogen chloride may form when exposed to an open flame 
(CHRIS, 1984). Chlorobenzene is stable up to 700 °C but in combination with other chlorinated 
compounds, it is stable up to 900 °C (Graham et al., 1986). 
 At influent concentrations of 10.0, 1.0, 0.1, and 0.01 mg/L, the adsorption capacity of the GAC 
used at pH 7.4 were 890, 91, 9.3, and 0.95 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits: NIOSH REL: Awaiting OSHA ruling to determine if the recommended TWA 
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exposure limit of 75 ppm is protective of human health, IDLH 1,000 ppm; OSHA PEL: TWA 75 
ppm (350 mg/m3); ACGIH TLV: TWA 10 ppm (adopted). 
 
Symptoms of exposure: Inhalation of vapors may cause drowsiness, incoordination, and liver 
damage. May irritate eyes and skin (Patnaik, 1992). An irritation concentration of 933.33 mg/m3 in 
air was reported by Ruth (1986). 
 
Toxicity: 
 EC50 (96-h) and EC50 (3-h) concentrations that inhibit the growth of 50% of Selenastrum 
capricornutum population are 12.5 and 33.0 mg/L, respectively (Calamari et al., 1983). 
 EC50 (48-h) for Daphnia magna 3.60 mg/L (Marchini et al., 1999), Pseudokirchneriella 
subcapitata 11.68 mg/L (Hsieh et al., 2006). 
 EC50 (3-h) for Selenastrum capricornutum 33.0 mg/L (Calamari et al., 1983). 
 LC50 (contact) for earthworm (Eisenia fetida) 29 µg/cm2 (Neuhauser et al., 1985). 
 LC50 for goldfish 1.8 mL/kg (quoted, Verschueren, 1983), 89.7 and 164 mg/L (soil porewater 
concentration) for earthworm (Eisenia andrei) and 252 and 482 mg/L (soil porewater 
concentration) for earthworm (Lumbricus rubellus) (Van Gestel and Ma, 1993). 
 LC50 for male rats 13,490 mg/m3 (Bonnet et al., 1982), female mice 8,581 mg/m3 (Bonnet et al., 
1979). 
 LC50 (14-d) for Poecilia reticulata 19.1 mg/L (Könemann, 1981). 
 LC50 (7-d) for Micropterus salmoides 50 mg/L (Birge et al., 1979). 
 LC50 (96-h) for bluegill sunfish 16 mg/L (Spehar et al., 1982). 
 LC50 (96-h static flow-through system) for Oncorhynchus mykiss 7.36 mg/L (Hodson et al., 
1984), 4.7 mg/L (Dalich et al., 1982), Cyprinodon variegatus 10 ppm using natural seawater 
(Heitmuller et al., 1981). 
 LC50 (48-h) for Daphnia magna 86 mg/L (LeBlanc, 1980), Cyprinodon variegatus 8.9 ppm 
(Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna 140 mg/L (LeBlanc, 1980), Cyprinodon variegatus >20 ppm 
(Heitmuller et al., 1981). 
 Acute oral LD50 for rats 2,910 mg/kg, guinea pigs 5,060 mg/kg, rabbits 2,250 mg/kg (quoted, 
RTECS, 1985). 
 
Drinking water standard (final): MCLG: 0.1 mg/L; MCL: 0.1 mg/L. In addition, a DWEL of 
700 µg/L was recommended (U.S. EPA, 2000). 
 
Uses: Preparation of phenol, 4-chlorophenol, chloronitrobenzene, aniline, 2-, 3-, and 4-nitro-
chlorobenzenes; carrier solvent for methylene diisocyanate and pesticides; solvent for paints; 
insecticide, pesticide, and dyestuffs intermediate; heat transfer agent. 
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o-CHLOROBENZYLIDENEMALONONITRILE 
 
Synonyms: Alonitrile; BRN 1866635; CCRIS 2377; 2-Chlorobenzalmalononitrile; o-Chloro-
benzalmalononitrile; 2-Chlorobenzylidenemalononitrile; 2-Chlorobnm; [(2-Chlorophenyl)meth-
ylene]propanedinitrile; CS; β,β-Dicyano-o-chlorostyrene; EINECS 220-278-9; NCI-C55118; 
NSC 542; TL 238; OCBM; USAF KF-11. 
 
 

Cl

N N

 
 
 
CASRN: 2698-41-1; molecular formula: C10H5ClN2; FW: 188.61; RTECS: OO3675000; Merck 
Index: 12, 2178 
 
Physical state, color, and odor: 
White crystalline solid with a pepper-like odor 
 
Melting point (°C): 
95–96 (Windholz et al., 1983) 
 
Boiling point (°C): 
310–315 (Windholz et al., 1983) 
 
Density (g/cm3): 
1.472 using method of Lyman et al. (1982) 
 
Diffusivity in water: 
Not applicable - reacts with water 
 
Lower explosive limit: 
For a dust, 25 mg/m3 is the minimum explosive concentration in air (NIOSH, 1997). 
 
Henry’s law constant (atm⋅m3/mol): 
Not applicable - reacts with water 
 
Soil organic carbon/water partition coefficient, log Koc: 
Not applicable - reacts with water 
 
Octanol/water partition coefficient, log Kow: 
Not applicable - reacts with water 
 
Solubility in organics: 
Soluble in acetone, benzene, 1,4-dioxane, ethyl acetate, and methylene chloride (Windholz et al., 
1983) 
 
Solubility in water: 
Not applicable - reacts with water 
 
Vapor pressure (mmHg): 
3 x 10-5 at 20 °C (NIOSH, 1997) 



o-Chlorobenzylidenemalononitrile    239 
 

 

Environmental fate: 
 Chemical/Physical. Hydrolyzes in water forming 2-chlorobenzaldehyde and malononitrile 
(quoted, Verschueren, 1983). 
 
Exposure limits: NIOSH REL: ceiling 0.05 ppm (0.4 mg/m3), IDLH 2 mg/m3; OSHA PEL: TWA 
0.05 ppm; ACGIH TLV: ceiling 0.05 ppm (adopted). 
 
Symptoms of exposure: An irritation concentration of 1.52 mg/m3 in air was reported by Ruth 
(1986). 
 
Toxicity: 
 After 12, 24, 48, and 96 h, observed LC50 concentrations were 1.28, 0.45, 0.42, and 0.22 mg/L, 
respectively (Abram and Wilson, 1979). 
 Acute oral LD50 for rats 178 mg/kg, guinea pigs 212 mg/kg, rabbits 143 mg/kg, mice 282 mg/kg 
(quoted, RTECS, 1985). 
 
Uses: Riot control agent. 
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p-CHLORO-m-CRESOL 
 
Synonyms: AI3-00075; Aptal; Baktol; Baktolan; BRN 1237629; Candaseptic; Caswell No. 185A; 
CCRIS 1938; p-Chlor-m-cresol; Chlorocresol; 4-Chlorocresol; p-Chlorocresol; 4-Chloro-m-cresol; 
6-Chloro-m-cresol; 4-Chloro-1-hydroxy-3-methylbenzene; 2-Chlorohydroxytoluene; 2-Chloro-5-
hydroxytoluene; 4-Chloro-3-hydroxytoluene; 6-Chloro-3-hydroxytoluene; 4-Chloro-3-methyl-
phenol; p-Chloro-3-methylphenol; CMK; EINECS 200-431-6; EPA pesticide chemical code 
064206; 3-Methyl-4-chlorophenol; NSC 4146; Ottafact; Parmetol; Parol; PCMC; Peritonan; 
Preventol CMK; Raschit; Raschit K; Rasenanicon; RCRA waste number U039; UN 2669. 
 

OH

CH3

Cl  
 
CASRN: 59-50-7; DOT: 2669; DOT label: Poison; molecular formula: C7H7ClO; FW: 142.59; 
RTECS: GO7100000; Merck Index: 12, 2184 
 
Physical state, color, and odor: 
Colorless, white, or pinkish crystals with a slight phenolic odor. On exposure to air it slowly 
becomes light brown. 
 
Melting point (°C): 
66–68 (Weast, 1986) 
63–65 (Fluka, 1988) 
 
Boiling point (°C): 
235 (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.71 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
9.549 at 25 °C (Dean, 1973) 
 
Flash point (°C): 
118 (Acros Organics, 2002) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
2.5 at 20 °C (calculated, Mabey et al., 1982) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.89 using method of Karickhoff et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
2.18 (Hansch and Leo, 1979) 
3.10 (quoted, Leo et al., 1971) 
 
Solubility in organics: 
Soluble in ethanol, ether (Weast, 1986), benzene, chloroform, acetone, petroleum ether, fixed oils, 
terpenes, and aqueous alkaline solutions (Windholz et al., 1983). Also soluble in cyclic ethers such 
as tetrahydrofuran. 
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Solubility in water (mg/L): 
3,846 at 20 °C (quoted, Windholz et al., 1983) 
3,990 at 25 °C and pH 5.1 (Blackman et al., 1955) 
 
Vapor pressure (mmHg): 
No data was found, however, a value of 5 x 10-2 at 20 °C was assigned by analogy (Mabey et al., 
1982). 
 
Environmental fate: 
 Biological. When p-chloro-m-cresol was statically incubated in the dark at 25 °C with yeast 
extract and settled domestic wastewater inoculum, significant biodegradation with rapid 
adaptation was observed. At concentrations of 5 and 10 mg/L, 78 and 76% biodegradation, 
respectively, were observed after 7 d (Tabak et al., 1981). 
 Chemical/Physical. At influent concentrations (pH 3.0) of 1.0, 0.1, 0.01, and 0.001 mg/L, the 
GAC adsorption capacities were 122, 63, 32, and 17 mg/g, respectively. At pH 5.5 and pH 9.0 at 
influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities were 124, 
85, 58, and 40 mg/g and 99, 38, 15, and 5.5 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Toxicity: 
 LD50 for rats (subcutaneous) 400 mg/kg (quoted, RTECS, 1985). 
 Acute oral LD50 for rats 1,830 mg/kg (quoted, RTECS, 1985). 
 
Uses: External germicide; preservative for gums, glues, paints, inks, textiles, and leather products; 
topical antiseptic (veterinarian). 



 

242 

CHLOROETHANE 
 
Synonyms: Aethylis; Aethylis chloridum; Aethylisaethylis chloridum; AI3-24474; Anodynon; 
CCRIS 3349; Chelen; Chlorethyl; Chloridum; Chloryl; Chloryl anesthetic; Dublofix; EINECS 
200-830-5; Ether chloratus; Ether chloridum; Ether hydrochloric; Ether muriatic; Ethyl chloride; F 
160; Hydrochloric ether; Kelene; MCE; Monochlorethane; Monochloroethane; Muriatic ether; 
Narcotile; NCI-C06224; R 160; UN 1037. 
 

Cl CH3  
 
CASRN: 75-00-3; DOT: 1037; DOT label: Flammable gas/liquid; molecular formula: C2H5Cl; 
FW: 64.52; RTECS: KH75250000; Merck Index: 12, 3829 
 
Physical state, color, and odor: 
Clear, colorless gas or liquid with a pungent or faint, sweetish ether-like odor. When spilled, ethyl 
chloride evaporates quickly. Odor threshold concentration is 4.2 ppm (quoted, Amoore and 
Hautala, 1983). 
 
Melting point (°C): 
-136.4 (Weast, 1986) 
-139.0 (Stull, 1947) 
 
Boiling point (°C): 
12.3 (Weast, 1986) 
 
Density (g/cm3): 
0.9028 at 15 °C, 0.8970 at 20 °C (quoted, Standen, 1964) 
0.8706 at 25 °C (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.07 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
-50 (NIOSH, 1997) 
-43 (open cup, Windholz et al., 1983) 
 
Lower explosive limit (%): 
3.8 (NIOSH, 1997) 
 
Upper explosive limit (%): 
15.4 (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
1.064 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
11.1 at 25 °C (EPICS, Gossett, 1987) 
9.3 (Pankow and Rosen, 1988) 
7.59, 9.58, 11.0, 12.1, and 14.3 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
 
Ionization potential (eV): 
10.97, 11.01 (quoted, Horvath, 1982) 
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Soil organic carbon/water partition coefficient, log Koc: 
0.51 using method of Chiou et al. (1979). 
 
Octanol/water partition coefficient, log Kow: 
1.43 (Hansch et al., 1975; quoted, Valvani et al., 1981) 
1.54 (quoted, Leo et al., 1971) 
 
Solubility in organics: 
Soluble in ethanol, ether (U.S. EPA, 1985); miscible with chlorinated hydrocarbons such as 
chloroform, carbon tetrachloride, and tetrachloroethane. 
 
Solubility in water: 
3,330 mg/L at 0 °C (quoted, Verschueren, 1983) 
0.455 wt % at 0 °C (Konietzko, 1984) 
4.5 g/kg at 0 °C (McGovern, 1943) 
5,710 mg/L at 20 °C (shake flask-GC, Mackay and Shiu, 1981) 
89 mM at 20 °C (Fischer and Ehrenberg, 1948) 
89.0 mM (shake flask-turbidimetric, Fühner, 1924) 
 
Vapor density: 
2.76 kg/m3 at 20 °C (Konietzko, 1984) 
 
Vapor pressure (mmHg): 
766 at 12.5 °C (quoted, Howard, 1990) 
1,011 at 20 °C (quoted, Standen, 1964) 
1,199 at 25 °C (quoted, Nathan, 1978) 
1,444 at 30 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Photolytic. The rate constant for the reaction of chloroethane and OH radicals in the atmosphere 
at 300 K is 2.3 x 10-11 cm3/molecule⋅sec (Hendry and Kenley, 1979). At 296 K, a photooxidation 
rate constant of 3.9 x 10-13 cm3/molecule⋅sec was reported (Howard and Evenson, 1976). The 
estimated tropospheric lifetime is 14.6 d (Nimitz and Skaggs, 1992). 
 Chemical/Physical. Under laboratory conditions, chloroethane hydrolyzed to ethanol (Smith and 
Dragun, 1984). An estimated hydrolysis half-life in water at 25 °C and pH 7 is 38 d, with ethanol 
and HCl being the expected end-products (Mabey and Mill, 1978). Based on a measured 
hydrolysis rate constant of 5.1 x 10-7 at 25 °C and pH 7, the half-life is 2.6 yr (Jeffers and Wolfe, 
1996). 
 In air, formyl chloride is the initial photooxidation product (U.S. EPA, 1985). In the presence of 
water, formyl chloride hydrolyzes to HCl and carbon monoxide (Morrison and Boyd, 1971). 
 Burns with a smoky, greenish flame releasing hydrogen chloride (Windholz et al., 1983). 
 In the laboratory, the evaporation half-life of chloroethane (1 mg/L) from water at 25 °C using a 
shallow-pitch propeller stirrer at 200 rpm at an average depth of 6.5 cm was 23.1 min (Dilling, 
1977). 
 At influent concentrations of 1.0, 0.1, and 0.01 mg/L, the GAC adsorption capacities at pH 5.3 
were 0.59, 0.07, and 0.007 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: IDLH 3,800 ppm; OSHA PEL: 
TWA 1,000 ppm (2,600 mg/m3); ACGIH TLV: TWA 100 ppm (adopted). 
 
Symptoms of exposure: May cause stupor, eye irritation, incoordination, abdominal cramps, 
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anesthetic effects, cardiac arrest, and unconsciousness (Patnaik, 1992). Breathing its vapors at 
concentrations >15% can be fatal. 
 
Toxicity: 
 LC50 (inhalation) for mice 146 gm/m3/2-h, rats 160 gm/m3/2-h (quoted, RTECS, 1985). 
 
Drinking water standard: As of October 1996, chloroethane has been listed for regulation but no 
MCLGs or MCLs have been proposed (U.S. EPA, 1996). 
 
Uses: Intermediate for production of tetraethyl lead and ethyl cellulose; topical anesthetic; organic 
synthesis; alkylating agent; refrigeration; analytical reagent; solvent for phosphorus, sulfur, fats, 
oils, resins, and waxes; insecticides. 
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2-CHLOROETHYL VINYL ETHER 
 
Synonyms: AI3-08749; BRN 0773787; 2-Chlorethyl vinyl ether; (2-Chloroethoxy)ethene; 
EINECS 203-799-6; NSC 8261; RCRA waste number U042; Vinyl 2-chloroethyl ether; Vinyl β-
chloroethyl ether; UN 1992. 
 

Cl
O CH2  

 
CASRN: 110-75-8; DOT: 1992; molecular formula: C4H7ClO; FW: 106.55; RTECS: KN6300000; 
Merck Index: 12, 2191 
 
Physical state and color: 
Colorless liquid 
 
Melting point (°C): 
-70.3 (Sax, 1984) 
-69.7 (Dean, 1987) 
 
Boiling point (°C): 
108 (Weast, 1986) 
110 (Dean, 1987) 
 
Density (g/cm3 at 20 °C): 
1.0475 (Weast, 1986) 
1.0493 (quoted, Standen, 1970) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.87 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
16 (Acros Organics, 2002) 
27 (open cup, NFPA, 1984) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
2.5 (Pankow and Rosen, 1988) 
 
Soil organic carbon/water partition coefficient, log Koc: 
0.82 (estimated, Schwille, 1988) 
 
Octanol/water partition coefficient, log Kow: 
1.28 (calculated, Leo et al., 1971) 
 
Solubility in organics: 
Soluble in ethanol and ether (Weast, 1986) 
 
Solubility in water: 
6,000 mg/L at 20 °C (quoted, Standen, 1970) 
 
Vapor density: 
4.36 g/L at 25 °C, 3.68 (air = 1) 
 
Vapor pressure (mmHg): 
26.75 at 20 °C (U.S. EPA, 1980a) 
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Environmental fate: 
 Biological. When 2-chloroethyl vinyl ether was statically incubated in the dark at 25 °C with 
yeast extract and settled domestic wastewater inoculum, significant biodegradation with rapid 
adaptation was observed. At concentrations of 5 and 10 mg/L, complete degradation was observed 
after 21 d (Tabak et al., 1981). 
 Chemical/Physical. Chlorination of 2-chloroethyl vinyl ether to α-chloroethyl ethyl ether or 
β-chloroethyl ethyl ether may occur in water treatment facilities. The alpha compound is very 
unstable in water and decomposes almost as fast as it is formed (Summers, 1955). Although stable 
in NaOH solutions, in dilute acid solutions hydrolysis yields acetaldehyde and chlorohydrin 
(Windholz et al., 1983). At pH 7 and 25 °C, the hydrolysis half-life is 175 d (Jones and Wood, 
1964). 
 At influent concentrations of 10.0, 1.0, 0.1, and 0.01 mg/L, the GAC adsorption capacities at pH 
5.4 were 25, 3.9, 0.6, and 0.1 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Symptoms of exposure: Exposure to vapors may cause irritation of eyes, nose, and lungs 
(Patnaik, 1992). 
 
Toxicity: 
 LC50 (contact) for earthworm (Eisenia fetida) 33 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (96-h) for bluegill sunfish 350 mg/L (Spehar et al., 1982). 
 Acute oral LD50 for rats 250 mg/kg (quoted, RTECS, 1985). 
 
Uses: Anesthetics, sedatives, and cellulose ethers; copolymer of 95% ethyl acrylate with 5% 2-
chloroethyl vinyl ether is used to produce an acrylic elastomer. 
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CHLOROFORM 
 
Synonyms: AI3-24207; BRN 1731042; Caswell No. 192; CCRIS 137; Formyl trichloride; Freon 
20; Methane trichloride; Methenyl chloride; Methenyl trichloride; Methyl trichloride; NCI-
C02686; NSC 77361; R 20; R 20 (refrigerant); RCRA waste number U044; TCM; Trichloroform; 
Trichloromethane; UN 1888. 
 

Cl

Cl Cl  
 
Note: According to Sigma-Aldrich (2007), chloroform is stabilized with ethanol (≈1%) or amylene 
(100 ppm) to enhance shelf life. 
 
CASRN: 67-66-3; DOT: 1888; DOT label: Poison; molecular formula: CHCl3; FW: 119.38; 
RTECS: FS9100000; Merck Index: 12, 2193 
 
Physical state, color, and odor: 
Clear, colorless, volatile liquid with a strong, sweet, antiseptic or ether-like odor. At 40 °C, the 
average threshold concentration and the lowest concentration at which an odor was detected were 
30,000 and 7,500 µg/L, respectively. Similarly, at 25 °C, the average threshold concentration and 
the lowest concentration at which a taste was detected were 2,000 and 1,200 µg/L, respectively 
(Young et al., 1996). A detection odor threshold concentration of 1,350 mg/m3 (276 ppmv) was 
experimentally determined by Dravnieks (1974). The average least detectable odor threshold 
concentrations in water at 60 °C and in air at 40 °C were 1 and 12 mg/L, respectively (Alexander 
et al., 1982). 
 
Melting point (°C): 
-63.5 (McGovern, 1986) 
 
Boiling point (°C): 
61.18 (Kurihara et al., 2000) 
60.9 (Resa et al., 2000) 
 
Density (g/cm3): 
1.4830 at 20 °C (Qun-Fang et al., 1997) 
1.4797 at 25.00 °C (Kurihara et al., 2000) 
1.4758 at 25.00 °C (Aminabhavi and Banerjee, 1998a) 
1.47156 at 25.00 °C (Resa et al., 2000) 
1.4788 at 25.00 °C, 1.4692 at 30.00 °C, 1.4594 at 35.00 °C (Aminabhavi and Patil, 1998) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.00 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Noncombustible (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
2.28 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
3.39 at 25 °C (gas stripping-GC, Warner et al., 1987) 
2.93 at 25 °C (static headspace-GC, Welke et al., 1998) 
3.18 at 25 °C (Dilling, 1977) 
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3.57 at 25 °C (EPICS, Gossett, 1987) 
7.27 at 37 °C (Sato and Nakajima, 1979) 
5.76 at 20 °C (batch equilibrium, Roberts et al., 1985) 
3.00 at 20 °C (Nicholson et al., 1984) 
2.91 at 30 °C (headspace-GC, Sanz et al., 1997) 
4.00 at 25 °C (Hoff et al., 1993) 
1.72, 2.33, 33.2, 42.1, and 55.4 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
4.90 at 25 °C in seawater (Hunter-Smith et al., 1983) 
In seawater (salinity 30.4‰): 1.25, 2.11, and 3.48 at 0, 10, and 20 °C, respectively (Moore et al., 

1995) 
1.24, 1.43, 1.72, 2.79, and 3.75 at 2.0, 6.0, 10.0, 18.2, and 25.0 °C, respectively; natural seawater: 

1.75 and 4.38 at 6.0 and 25.0 °C, respectively (EPICS, Dewulf et al., 1995) 
2.80 at 25 °C (McConnell et al., 1975) 
8.33 at 25 °C (purge and trap-GC, Tancréde and Yanagisawa, 1990) 
3.08 at 20.00 °C (inert gas stripping, Hovorka and Dohnal, 1997) 
4.03 (pure water), 3.99 (sewage treatment plant wastewater) (23 °C, David et al., 2000) 
4.01 at 25.0 °C (mole fraction ratio-GC, Leighton and Calo, 1981) 
1.78, 2.97, and 4.81 at 10, 20, and 30 °C, respectively (Munz and Roberts, 1987) 
3.03 at 20.0 °C, 5.86 at 35.0 °C, 10.3 at 50.0 °C (equilibrium static cell, Wright et al., 1992) 
In seawater: 1.64 at 5 °C, 2.20 at 10 °C, 2.93 at 15 °C, 3.86 at 20 °C, 5.05 at 25 °C (Moore, 2000) 
1.07 at 2 °C, 1.49 at 6 °C, 1.79 at 10 °C, 3.02 at 18 °C, 4.02 at 25 °C, 5.20 at 30 °C, 7.60 at 40 °C, 

11.1 at 50 °C, 14.8 at 60 °C (EPICS-SPME-GC, Görgényi et al., 2002) 
 
Interfacial tension with water (dyn/cm): 
32 at 23 °C (Lee et al., 2001) 
31.6 at 25 °C (Donahue and Bartell, 1952) 
32.63 at 25 °C (Harkins et al., 1920) 
 
Ionization potential (eV): 
11.42 ± 0.03 (Franklin et al., 1969) 
 
Bioconcentration factor, log BCF: 
0.78 (bluegill sunfish, Veith et al., 1980) 
2.84 (green algae, Davies and Dobbs, 1984) 
0.38 (Micropterus salmoides), 0.54 (Lepomis machrochirus), 0.75 (Oncorhynchus mykiss) (24-h 

exposure, 24-h depuration, Anderson and Lusty, 1980) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.80 (Potomac-Raritan-Magothy sand), 1.94 (Cohansey sand) (Uchrin and Michaels, 1986) 
1.88 (Lincoln sand, Wilson et al., 1981) 
1.44 (soil, sand, and loess), 1.98 (weathered shale), 2.79 (unweathered shale) (Grathwohl, 1990) 
1.60 (Hutzler et al., 1983) 
1.77 (Eerd soil), 1.91 (peat soil) (Loch et al., 1986) 
1.57 (Captina silt loam), 1.46 (McLaurin sandy loam) (Walton et al., 1992) 
1.63, 1.65, 1.63, 1.66, 1.69, 1.65, and 1.70 at 2.3, 3.8, 6.2, 8.0, 13.5, 18.6, and 25.0 °C, 

respectively, for a Leie River (Belgium) clay (Dewulf et al., 1999a) 
2.39 (sewage solids, Dobbs et al., 1989) 
 
Octanol/water partition coefficient, log Kow: 
1.90 (Veith et al., 1980) 
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1.94 (Hansch and Leo, 1979) 
1.95 (Mackay, 1982) 
1.97 (shake flask-GLC, Hansch and Anderson, 1967; Hansch et al., 1975) 
2.00, 2.01, and 2.00 at 25, 35, and 50 °C, respectively (GLC, Bhatia and Sandler, 1995) 
1.83, 1.81, 1.90, 1.87, 1.92, and 1.86 at 2.2, 6.0, 10.0, 14.1, 18.7, and 24.8 °C, respectively (shake 

flask-GC, Dewulf et al., 1999a) 
3.04 (estimated from HPLC capacity factors, Eadsforth, 1986) 
 
Solubility in organics: 
Miscible with ethanol, ether, benzene, and ligroin (U.S. EPA, 1985) 
 
Solubility in water: 
In g/kg: 10.62 at 0 °C, 8.95 at 10 °C, 8.22 at 20 °C, 7.76 at 30 °C (Rex, 1906) 
In mg/kg: 3,471 at 10 °C, 2,983 at 20 °C, 3,598 at 30 °C (shake flask-GC, Howe et al., 1987) 
8,200 mg/L at 20 °C (Pearson and McConnell, 1975) 
7,950 mg/L at 25 °C (Kenaga, 1975) 
7,222 mg/L at 25 °C (shake flask-LSC, Banerjee et al., 1980) 
7,840 mg/L at 25 °C (Dilling, 1977) 
8,520 mg/kg at 15 °C, 7,710 mg/kg at 30 °C (shake flask-interferometer, Gross and Saylor, 1931) 
2,524 mg/L at 30 °C (vapor equilibrium-GC, McNally and Grob, 1984) 
0.82 wt % at 25 °C (shake flask-radiometry, Lo et al., 1986) 
7.9 g/kg at 25 °C (McGovern, 1943) 
8,700 mg/L at 23–24 °C (Broholm and Feenstra, 1995) 
1.11 x 10-3 at 25 °C (mole fraction, inert gas stripping-GC, Li et al., 1993) 
In wt %: 1.02 at 0 °C, 0.93 at 9.5 °C, 0.82 at 19.6 °C, 0.79 at 29.5 °C, 0.74 at 39.3 °C, 0.77 at 49.2 

°C, 0.79 at 59.2 (shake flask-GC, Stephenson, 1992) 
 
Vapor density: 
4.88 g/L at 25 °C, 4.12 (air = 1) 
 
Vapor pressure (mmHg): 
100.4 at 10 °C, 158.8 at 25 °C (Chun et al., 1971) 
190.4 at 25.0 °C, 239.8 at 30.0 °C, 294.1 at 35.0 °C, 358.2 at 40.0 °C (Xu et al., 1996) 
150.5 at 20 °C (McConnell et al., 1975) 
198 at 25 °C (Warner et al., 1987) 
243 at 30.00 °C (equilibrium cell, Pathare et al., 2004) 
 
Environmental fate: 
 Biological. An anaerobic species of Clostridium biodegraded chloroform (a metabolite of 
carbon tetrachloride) by reductive dechlorination yielding methylene chloride and unidentified 
products (Gälli and McCarty, 1989). Chloroform showed significant degradation with gradual 
adaptation in a static-culture flask-screening test (settled domestic wastewater inoculum) 
conducted at 25 °C. At concentrations of 5 and 10 mg/L, complete degradation was observed at 
the end of the third subculture period (28 d). The amount lost due to volatilization after 10 d was 
6–24% (Tabak et al., 1981). 
 Heukelekian and Rand (1955) reported a 5-d BOD value of 0.0 g/g which is 0.0% of the ThOD 
value of 0.136 g/g. 
 Photolytic. Complete mineralization was reported when distilled deionized water containing 
chloroform (118 ppm) and 0.1 wt % titanium dioxide as a catalyst was irradiated with UV light. 
Mineralization products included carbon dioxide and HCl (Pruden and Ollis, 1983). 
Photocatalyzed mineralization of chloroform in the presence of titanium dioxide as catalyst 
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occurred at a rate of 4.4 ppm/min/gm catalyst (Ollis, 1985). Titanium dioxide suspended in an 
aqueous solution and irradiated with UV light (λ = 365 nm) converted chloroform to carbon 
dioxide at a significant rate. Intermediate compounds were not identified (Matthews, 1986). 
 An aqueous solution containing 300 ng/L chloroform and colloidal platinum catalyst was 
irradiated with UV light. After 15 h, only 10 ng/L chloroform remained. A duplicate experiment 
was performed but 0.1 g zinc was added to the system. At approximately 2 h, 10 ng/L chloroform 
remained and 210 ng/L methane was produced (Wang and Tan, 1988). 
 Photolysis of an aqueous solution containing chloroform (314 µmol) and the catalyst 
[Pt(colloid)/Ru(bpy)2+/MV/EDTA] yielded the following products after 15 h (mol detected): 
chloride ions (852), methane (265), ethylene (0.05), ethane (0.52), and unreacted chloroform 
(10.5) (Tan and Wang, 1987). In the troposphere, photolysis of chloroform via OH radicals may 
yield formyl chloride, carbon monoxide, hydrogen chloride, and phosgene as the principal 
products (Spence et al., 1976). Phosgene is hydrolyzed readily to hydrogen chloride and carbon 
dioxide (Morrison and Boyd, 1971). 
 Chloroform reacted with OH radicals in water (pH 8.5) at a rate of 5.4 x 107/M⋅sec. At pH 3, the 
reaction rate was 5.0 x 107/M⋅sec (Haag and Yao, 1992). 
 Chemical/Physical. Matheson and Tratnyek (1994) studied the reaction of fine-grained iron 
metal in an anaerobic aqueous solution (15 °C) containing chloroform (107 µM). Initially, 
chloroform underwent rapid dehydrochlorination forming methylene chloride and chloride ions. 
As the concentration of methylene chloride increased, the rate of reaction appeared to decrease. 
After 140 h, no additional products were identified. The authors reported that reductive 
dehalogenation of chloroform and other chlorinated hydrocarbons used in this study appears to 
take place in conjunction with the oxidative dissolution or corrosion of the iron metal through a 
diffusion-limited surface reaction. 
 Chloroform in aqueous solutions at concentrations ranging from 1 to 10% of the solubility limit 
were subjected to γ rays. At a given radiation dose, as the concentration of the solution decreased, 
the rate of decomposition increased. As the radiation dose and solute concentration were 
increased, the concentrations of the following degradation products also increased: methane, 
ethane, carbon dioxide, hydrogen, and chloride ions. Conversely, the concentration of oxygen 
decreased with increased radiation dose and solute concentration (Wu et al., 2002). 
 The volatilization half-life of chloroform (1 mg/L) from water at 25 °C using a shallow-pitch 
propeller stirrer at 200 rpm at an average depth of 6.5 cm was 20.2 min (Dilling, 1977). The 
predicted volatilization half-life of chloroform from a 1 m deep stream flowing 1 m/sec with a 
wind velocity of 3 m/sec at 20 °C is 4 h (Smith et al., 1990). 
 The experimental half-life for hydrolysis of chloroform in water at 25 °C is approximately 15 
months (Dilling et al., 1975). The estimated hydrolysis half-life in water at 25 °C and pH 7 is 
3,500 yr (Mabey and Mill, 1978). Hydrolyzes to carbon monoxide and HCl (Kollig, 1993). 
 When chloroform is heated to decomposition, phosgene gas is formed (NIOSH, 1997). At 
temperatures greater than 450 °C, tetrachloroethane, HCl, and various chlorinated hydrocarbons 
are formed. Heating chloroform in the presence of dilute caustics (e.g., sodium hydroxide) yields 
formic acid (WHO, 1994). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities at 
pH 5.3 were 2.6, 0.48, 0.09, and 0.02 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: STEL (1 h) 2 ppm (9.78 
mg/m3), IDLH 500 ppm; OSHA PEL: ceiling 50 ppm (240 mg/m3); ACGIH TLV: TWA 10 ppm 
(adopted). 
 
Symptoms of exposure: Dizziness, lightheadedness, dullness, hallucination, nausea, headache, 
fatigue, and anesthesia (Patnaik, 1992). An irritation concentration of 20.48 g/m3 in air was 
reported by Ruth (1986). 



Chloroform    251 
 

 

Toxicity: 
 EC50 (24-h) for Daphnia magna 573 mg/L (Lilius et al., 1995). 
 LC50 (contact) for earthworm (Eisenia fetida) 111 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (14-d) for Poecilia reticulata 102 mg/L (Könemann, 1981). 
 LC50 (48-h) for red killifish 1,260 mg/L (Yoshioka et al., 1986), zebra fish 100 mg/L (Slooff, 
1979), Daphnia magna 29 mg/L (LeBlanc, 1980), Crassostrea virginica larvae 1 mg/L (quoted, 
Verschueren, 1983). 
 LC50 (24-h) for Daphnia magna 29 mg/L (LeBlanc, 1980). 
 Acute oral LD50 for rats 23 mg/kg (Patnaik, 1992), 908 mg/kg, mice 36 mg/kg, and guinea pigs 
820 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard (final): MCLG: zero; MCL: 0.08 mg/L. Total for all trihalomethanes 
cannot exceed a concentration of 0.08 mg/L. In addition, a DWEL of 0.4 mg/L was recommended 
(U.S. EPA, 2000). 
 
Uses: Manufacture of fluorocarbon refrigerants, fluorocarbon plastics, and propellants; solvent for 
natural products; analytical chemistry; cleansing agent; soil fumigant; insecticides; preparation of 
chlorodifluoromethane, methyl fluoride, salicylaldehyde; cleaning electronic circuit boards; in fire 
extinguishers. 



 

252 

2-CHLORONAPHTHALENE 
 
Synonyms: AI3-01537; CCRIS 5995; β-Chloronaphthalene; EINECS 202-079-9; RCRA waste 
number U047. 
 

Cl

 
 
CASRN: 91-58-7; molecular formula: C10H7Cl; FW: 162.62; RTECS: QJ2275000; Merck Index: 
12, 2202 
 
Physical state and color: 
Off-white monoclinic plates or leaflets 
 
Melting point (°C): 
58.0 (Calvet et al., 1999) 
 
Boiling point (°C): 
256 (Weast, 1986) 
 
Density (g/cm3): 
1.1377 at 71 °C (Dean, 1987) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.65 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Nonflammable (Sittig, 1985) 
 
Entropy of fusion (cal/mol⋅K): 
10.10 (DSC, Calvet et al., 1999) 
 
Heat of fusion (kcal/mol): 
3.34 (DSC, Calvet et al., 1999) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
3.31 at 25 °C (gas stripping-UV spectrophotometry, Shiu and Mackay, 1997) 
 
Ionization potential (eV): 
8.11 (Lias et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.93 using method of Karickhoff et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
3.91 (HPLC, Lei et al., 2000) 
3.98 (shake flask-GLC, Opperhuizen et al., 1987) 
4.14 (shake flask, Hansch et al., 1995) 
 
Solubility in organics: 
Soluble in chloroform, carbon disulfide (Windholz et al., 1983), and many other halogenated 
liquid solvents (e.g., methylene chloride). 



2-Chloronaphthalene    253 
 

 
 

Solubility in water: 
5.7 µmol/L in 1:1 ratio of distilled water and tap water at 22 °C (generator column-GC, 

Opperhuizen et al., 1985) 
<1 mg/L at 30 °C (vapor equilibrium-GC, McNally and Grob, 1984) 
 
Vapor pressure (mmHg): 
2.88 x 10-2 at 25.00 °C (Lei et al., 1999) 
0.40 at 59.0 °C (Verevkin, 2003) 
 
Environmental fate: 
 Biological. Reported biodegradation products include 8-chloro-1,2-dihydro-1,2-
dihydroxynaphthalene and 3-chlorosalicylic acid (Callahan et al., 1979). When 2-chloro-
naphthalene was statically incubated in the dark at 25 °C with yeast extract and settled domestic 
wastewater inoculum, complete biodegradation was observed after 7 d (Tabak et al., 1981). 
 Chemical/Physical. The hydrolysis rate constant for 2-chloronaphthalene at pH 7 and 25 °C was 
determined to be 9.5 x 10-6/h, resulting in a half-life of 8.3 yr (Ellington et al., 1988). At 85.5 °C, 
hydrolysis half-lives of 255, 156, and 244 d were reported at pH values of 2.93, 7.10, and 9.58, 
respectively (Ellington et al., 1977). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 280, 96, 33, and 11 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Toxicity: 
 Acute oral LD50 for rats 2,078 mg/kg, mice 886 mg/kg (quoted, RTECS, 1985). 
 
Uses: Chlorinated naphthalenes were formerly used in the production of electric condensers, 
insulating electric condensers, electric cables, and wires; additive for high pressure lubricants. 
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p-CHLORONITROBENZENE 
 
Synonyms: AI3-15387; BRN 508691; CCRIS 142; 1-Chloro-4-nitrobenzene; 4-Chloronitro-
benzene; 4-Chloro-1-nitrobenzene; p-Chloro-1-nitrobenzene; EINECS 202-809-6; 4-Nitrochlor-
obenzene; p-Nitrochlorobenzene; 4-Nitrophenyl chloride; p-Nitrophenyl chloride; NSC 9792; 
PCNB; PNCB; UN 1578. 
 

NO2

Cl  
 
CASRN: 100-00-5; DOT: 1578; DOT label: Poison; molecular formula: C6H4ClNO2; FW: 157.56; 
RTECS: CZ1050000; Merck Index: 12, 2203 
 
Physical state, color, and odor: 
Yellow, crystalline solid with a sweet odor 
 
Melting point (°C): 
83.6 (Weast, 1986) 
 
Boiling point (°C): 
242 (Weast, 1986) 
 
Density (g/cm3): 
1.520 at 18 °C (quoted, Verschueren, 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.76 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
127.3 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
7.98 (Marchidan and Ciopec, 1978) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
4.90 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
 
Ionization potential (eV): 
9.96 (NIOSH, 1997) 
 
Bioconcentration factor, log BCF: 
2.00 (Oncorhynchus mykiss, Devillers et al., 1996) 
2.00 (Salmo gairdneri, Niimi et al., 1989) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Kd = 44 mL/g on a Cs+-kaolinite (Haderlein and Schwarzenbach, 1993) 
 
Octanol/water partition coefficient, log Kow: 
2.39 at 25 °C (shake flask-UV spectrophotometry, Fujita et al., 1964; shake flask-GC, Niimi et al., 
1989; shake flask-UV spectrophotometry, Kramer and Henze, 1990) 
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Solubility in organics: 
Soluble in acetone and alcohol (Weast, 1986) 
 
Solubility in water: 
2,877 µmol/L at 20 °C (Eckert, 1962) 
3.40 g/L at 20 °C (Hafkenscheid and Tomlinson, 1983) 
153 mg/L at 10.00 °C, 209 mg/L at 20.00 °C, 274 mg/L at 30 °C (shake flask-UV 

spectrophotometry, Beneš and Dohnal, 1999) 
As mole fraction: 2.57 x 10-5 at 20 °C (shake flask-RPLC, Hafkenscheid and Tomlinson, 1981) 
 
Vapor pressure (mmHg): 
0.0233 at 25.00 °C (effusion method, DePablo, 1976) 
 
Environmental fate: 
 Biological. Under aerobic conditions, the yeast Rhodosporidium sp. metabolized p-
chloronitrobenzene to 4-chloroacetanilide and 4-chloro-2-hydroxyacetanilide as final major 
metabolites. Intermediate compounds identified include 4-chloronitrosobenzene, 4-chlorophen-
ylhydroxylamine, and 4-chloroaniline (Corbett and Corbett, 1981). 
 Under continuous flow conditions involving feeding, aeration, settling, and reflux, a mixture of 
p-chloronitrobenzene and 2,4-dinitrochlorobenzene was reduced 61–70% after 8–13 d by 
Arthrobacter simplex, a microorganism isolated from industrial waste. A similar experiment was 
conducted using two aeration columns. One column contained A. simplex, the other a mixture of 
A. simplex and microorganisms isolated from soil (Streptomyces coelicolor, Fusarium sp., 
probably aquaeductum and Trichoderma viride). After 10 d, 89.5–91% of the nitro compounds 
was reduced. p-Chloronitrobenzene was reduced to 4-chloroaniline and six unidentified 
compounds (Bielaszczyk et al., 1967). 
 Photolytic. An aqueous solution containing p-chloronitrobenzene and a titanium dioxide 
(catalyst) suspension was irradiated with UV light (λ >290 nm). 2-Chloro-5-nitrophenol was the 
only compound identified as a minor degradation product. Continued irradiation caused additional 
degradation yielding carbon dioxide, water, hydrochloric and nitric acids (Hustert et al., 1987). 
 Irradiation of p-chloronitrobenzene in air and nitrogen produced 4-chloro-2-nitrophenol and 4-
chlorophenol, respectively (Kanno and Nojima, 1979). 
 Chemical. Although no products were identified, p-chloronitrobenzene (1.5 x 10-5 M) was 
reduced by iron metal (33.3 g/L acid washed 18–20 mesh) in a carbonate buffer (1.5 x 10-2 M) at 
pH 5.9 and 15 °C. Based on the pseudo-first-order disappearance rate of 0.0336/min, the half-life 
was 20.6 min (Agrawal and Tratnyek, 1996). 
 
Exposure limits (mg/m3): Potential occupational carcinogen. NIOSH REL: IDLH 100; OSHA 
PEL: TWA 1. 
 
Symptoms of exposure: Anoxia, unpleasant taste, anemia (NIOSH, 1997) 
 
Toxicity: 
 EC50 (15-min) for Photobacterium phosphoreum 18.1 mg/L (Yuan and Lang, 1997). 
 IC50 (24-h) for river bacteria 27.4 mg/L (Yuan and Lang, 1997). 
 Acute oral LD50 for mice 650 mg/kg, rats 420 mg/kg (quoted, RTECS, 1985). 
 LD50 (skin) for rats 16 gm/kg (quoted, RTECS, 1985). 
 
Uses: Intermediate for dyes; rubber and agricultural chemicals; manufacture of p-nitrophenol. 
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1-CHLORO-1-NITROPROPANE 
 
Synonyms: AI3-15634; BRN 1748601; CCRIS 5997; Chloronitropropane; EINECS 1748601; 
Korax; Lanstan; Nitrochloropropane; 1-Nitro-1-chloropropane; NSC 8409. 
 

NO2

Cl  
 
CASRN: 600-25-9; molecular formula: C3H6ClNO2; FW: 123.54; RTECS: TX5075000 
 
Physical state, color, and odor: 
Clear, colorless liquid with an unpleasant odor 
 
Boiling point (°C): 
170.6 at 745 mmHg (Hawley, 1981) 
 
Density (g/cm3): 
1.209 at 20/20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.87 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
62.3 (open cup, NIOSH, 1997) 
 
Henry’s law constant (atm⋅m3/mol): 
0.157 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
9.90 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.34 using method of Chiou et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
4.25 using method of Kenaga and Goring (1980) 
 
Solubility in organics: 
Soluble in alcohol, ether (Weast, 1986), and many low molecular weight hydrocarbons (pentane, 
hexane, heptane), and halogenated hydrocarbons such as chloroform, methylene chloride, 
trichloroethylene. 
 
Solubility in water: 
6 mg/L at 20 °C (quoted, Verschueren, 1983) 
 
Vapor density: 
5.05 g/L at 25 °C, 4.26 (air = 1) 
 
Vapor pressure (mmHg): 
6 at 25 °C (NIOSH, 1997) 
 
Exposure limits: NIOSH REL: TWA 2 ppm (10 mg/m3), IDLH 100 ppm; OSHA PEL: TWA 20 
ppm (100 mg/m3); ACGIH TLV: TWA 2 ppm (adopted). 
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Toxicity: 
 Acute oral LD50 for mice 510 mg/kg (quoted, RTECS, 1985). 
 
Use: Fungicide. 
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2-CHLOROPHENOL 
 
Synonyms: AI3-09060; AIDS-17747; BRN 1905114; Caswell No. 203; CCRIS 640; 1-Chloro-2-
hydroxybenzene; 1-Chloro-o-hydroxybenzene; 2-Chlorohydroxybenzene; o-Chlorophenic acid; o-
Chlorophenol; EINECS 202-433-2; EINECS 246-691-4; EPA pesticide chemical code 062204; 
1-Hydroxy-2-chlorobenzene; 1-Hydroxy-o-chlorobenzene; 2-Hydroxychlorobenzene; NSC 2870; 
NSC 5725; RCRA waste number U048; Septi-Kleen; UN 2020; UN 2021. 
 

OH

Cl

 
 
CASRN: 95-57-8; DOT: 2020 (liquid); 2021 (solid); DOT label: Poison; molecular formula: 
C6H5ClO; FW: 128.56; RTECS: SK2625000; Merck Index: 12, 2206 
 
Physical state, color, and odor: 
Pale amber liquid with a slight phenolic, floral, or musty-type odor. At 40 °C, the average and 
lowest odor concentrations detected were 0.36 and 0.088 µg/L, respectively. At 25 °C, the average 
taste threshold concentration and the lowest concentration at which a taste was detected were 0.97 
and 0.94 µg/L, respectively (Young et al., 1996). 
 
Melting point (°C): 
9.00 (Ma et al., 1993) 
7.0 (Stull, 1947) 
 
Boiling point (°C): 
174.9 (Weast, 1986) 
174.5 (Hays et al., 1936) 
 
Density (g/cm3): 
1.2634 at 20 °C (Weast, 1986) 
1.257 at 25 °C (quoted, Krijgsheld and van der Gen, 1986a) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.503 (ceff = 70 µM) at 4.0 °C; 0.929 (ceff = 70 µM), 0.923 (ceff = 70 µM), and 0.924 (ceff = 140 

µM) at 25.0 °C; 1.654 (ceff = 270 µM) at 50.0 °C (Niesner and Heintz, 2000) 
 
Dissociation constant, pKa: 
8.56 at 25 °C (quoted, Rosés et al., 2000) 
8.30 (Hoigné and Bader, 1983) 
 
Flash point (°C): 
64 (NFPA, 1984) 
 
Entropy of fusion (cal/mol⋅K): 
10.58 (Poeti et al., 1982) 
 
Heat of fusion (kcal/mol): 
2.57 (Tsonopoulos and Prausnitz, 1971) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
6.44 at 20 °C (Sheikheldin et al., 2001) 
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Ionization potential (eV): 
9.28 (Franklin et al., 1969) 
 
Bioconcentration factor, log BCF: 
2.33 (bluegill sunfish, Barrows et al., 1980; Veith et al., 1980) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.71 (Brookstone clay loam, Boyd, 1982) 
3.69 (fine sediments), 3.60 (coarse sediments) (Isaacson and Frink, 1984) 
2.00 (coarse sand), 1.36 (loamy sand) (Kjeldsen et al., 1990) 
Kd = <0.1 mL/g on a Cs+-kaolinite (Haderlein and Schwarzenbach, 1993) 
 
Octanol/water partition coefficient, log Kow: 
2.16 at 23 °C (shake flask-LSC, Banerjee et al., 1980; Veith et al., 1980) 
2.25 (Menges et al., 1990) 
2.17 (Hansch and Leo, 1979) 
2.19 (quoted, Leo et al., 1971) 
2.15 at 25 °C (shake flask-UV spectrophotometry, Fujita et al., 1964) 
2.29 at 20 °C (shake flask-GLC, Kishino and Kobayashi, 1994) 
1.56 (estimated from HPLC capacity factors, Eadsforth, 1986) 
 
Solubility in organics: 
Soluble in ethanol, benzene, ether (Weast, 1986), and caustic alkaline solutions (Windholz et al., 
1983) 
 
Solubility in water: 
28,500 mg/L at 20 °C (quoted, Verschueren, 1983) 
24,650 mg/L at 20 °C (Mulley and Metcalf, 1966) 
22,000 mg/L at 25 °C (Roberts et al., 1977) 
11,350 mg/L at 25 °C (shake flask-LSC, Banerjee et al., 1980) 
0.2 M at 25 °C (Caturla et al., 1988) 
20.838, 22.660, and 24.007 g/L at 15.4, 24.6, and 34.5 °C, respectively (shake flask-

conductimetry, Achard et al., 1996) 
 
Vapor density: 
5.25 g/L at 25 °C, 4.44 (air = 1) 
 
Vapor pressure (mmHg at 25 °C): 
1.42 (quoted, Howard, 1989) 
2.25 (quoted, Nathan, 1978) 
 
Environmental fate: 
 Biological. Chloroperoxidase, a fungal enzyme isolated from Caldariomyces fumago, reacted 
with 2-chlorophenol yielding traces of 2,4,6-trichlorophenol, 2,4- and 2,6-dichlorophenols 
(Wannstedt et al., 1990). When 2-chlorophenol was statically incubated in the dark at 25 °C with 
yeast extract and settled domestic wastewater inoculum, significant biodegradation with rapid 
adaptation was observed. At concentrations of 5 and 10 mg/L, 86 and 83% biodegradation, 
respectively, were observed after 7 d (Tabak et al., 1981). Biodegradation rates of 10 and 8 
µmol/L⋅d were reported for chlorophenol in saline water and acclimated sulfidogenic sediment 
cultures (Häggblom and Young, 1990). 
 In activated sludge inoculum, 95.6% COD removal was achieved in 6 h. The average rate of 
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biodegradation was 25.0 mg COD/g⋅h (Pitter, 1976). 
 Soil. In laboratory microcosm experiments kept under aerobic conditions, half-lives of 7.2 and 
1.7 d were reported for 2-chlorophenol in an acidic clay soil (<1% organic matter) and slightly 
basic sandy loam soil (3.25% organic matter) (Loehr and Matthews, 1992). In a nonsterile clay 
loam soil, a loss of 91% was reported when 2-chlorophenol was incubated in a nonsterile clay 
loam at 0 °C. Nondetectable levels of 2-chlorophenol was reported in sediments obtained from a 
stream at 20 °C after 10 to 15 d (Baker et al., 1980). 
 Surface Water. Hoigné and Bader (1983) reported 2-chlorophenol reacts with ozone at a rate 
constant of 1,100/M⋅sec at the pH range of 1.8 to 4.0. 
 Photolytic. Monochlorophenols exposed to sunlight (UV radiation) produced catechol and other 
hydroxybenzenes (Hwang et al., 1986). Titanium dioxide suspended in an aqueous solution and 
irradiated with UV light (λ = 365 nm) converted 2-chlorophenol to carbon dioxide at a significant 
rate (Matthews, 1986). In a similar experiment, irradiation of an aqueous solution containing 2-
chlorophenol and titanium dioxide with UV light (λ >340 nm) resulted in the formation of 
chlorohydroquinone and trace amounts of catechol. Hydroxylation of both of these compounds 
forms the intermediate hydroxyhydroquinone, which degrades quickly to unidentified carboxylic 
acids and carbonyl compounds (D’Oliveira et al., 1990). 
 Irradiation of an aqueous solution at 296 nm and pH values from 8 to 13 yielded different 
products. Photolysis at a pH nearly equal to the dissociation constant (undissociated form) yielded 
pyrocatechol. At an elevated pH, 2-chlorophenol is almost completely ionized; photolysis yielded 
cyclopentadienic acid (Boule et al., 1982). Irradiation of an aqueous solution at 296 nm containing 
hydrogen peroxide converted 2-chlorophenol to catechol and 2-chlorohydroquinone (Moza et al., 
1988). In the dark, nitric oxide (10-3 vol %) reacted with 2-chlorophenol forming 4-nitro-2-
chlorophenol and 6-nitro-2-chlorophenol at yields of 36 and 30%, respectively (Kanno and 
Nojima, 1979). 
 Chemical/Physical. Wet oxidation of 2-chlorophenol at 320 °C yielded formic and acetic acids 
(Randall and Knopp, 1980). Wet oxidation of 2-chlorophenol at elevated pressure and temperature 
yielded the following products: acetone, acetaldehyde, formic, acetic, maleic, oxalic, muconic, and 
succinic acids (Keen and Baillod, 1985). 
 Chemical oxidation of mono-, di-, and trichlorophenols using Fenton’s reagent were 
investigated by Barbeni et al. (1987). To a 70-mL aqueous solution containing 2-chlorophenol 
thermostated at 25.0 °C was added ferrous sulfate and hydrogen peroxide solution (i.e., OH 
radicals). Concentrations of 2-chlorophenol were periodically determined with time. Though 2-
chlorophenol degraded quickly, the rate was slower when compared to 3-chlorophenol. The 
investigators reported that the oxidations of chlorophenols probably proceeds via a hydroxylated 
compound, followed by ring cleavage yielding aldehydes before mineralizing to carbon dioxide 
and chloride ions. At a given hydrogen peroxide concentration, when the ferrous ion concentration 
is increased, the reaction rate also increased when the hydrogen peroxide concentration is 
constant. Ferric ions alone with hydrogen peroxide did not decrease the concentration of 
chlorophenols indicating that OH radicals were not formed. 
 The volatilization half-lives of 2-chlorophenol in stirred and static water maintained at 23.8 °C 
were 1.35 and 1.60 h, respectively (Chiou et al., 1980). 
 In an aqueous phosphate buffer solution at 27 °C, a reaction rate 9.2 x 106/M⋅sec was reported 
for the reaction with singlet oxygen (Tratnyek and Hoigné, 1991). 
 2-Chlorophenol will not hydrolyze to any reasonable extent (Kollig, 1993). 
At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities were 
51, 20, 7.9, and 3.1 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Toxicity: 
 EC50 (48-h) for Daphnia magna 3.91 mg/L (Keen and Baillod, 1985). 
 EC50 (24-h) for Daphnia pulex 21.0 mg/L (Shigeoka et al., 1988). 
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 LC50 (contact) for earthworm (Eisenia fetida) 2.2 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (96-h) for bluegill sunfish 6.6 mg/L, fathead minnows 11–13 mg/L (Spehar et al., 1982). 
 LC50 (48-h) for fathead minnows 9.7 mg/L (Spehar et al., 1982), Daphnia magna 2.6 mg/L 
(LeBlanc, 1980). 
 LC50 (24-h) for fathead minnows 16 ppm (quoted, Verschueren, 1983), Daphnia magna >22 
mg/L (LeBlanc, 1980). 
 Acute oral LD50 for mice 345 mg/kg, rats 670 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however, a DWEL of 200 
µg/L was recommended (U.S. EPA, 2000). 
 
Uses: Component of disinfectant formulations; chemical intermediate for phenolic resins; solvent 
for polyester fibers, antiseptic (veterinarian); preparation of 4-nitroso-2-methylphenol and other 
compounds. 
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4-CHLOROPHENYL PHENYL ETHER 
 
Synonyms: AI3-01021; AI3-32895; 4-CPPE; p-CPPE; 4-Chlorodiphenyl ether; p-Chlorodiphenyl 
ether; 1-Chloro-4-phenoxybenzene; 4-Chlorodiphenyl oxide; p-Chlorodiphenyl oxide; 1-Chloro-
p-phenoxybenzene; 4-Chlorophenyl ether; p-Chlorophenyl ether; p-Chlorophenyl phenyl ether; 
EINECS 230-281-7; Monochlorodiphenyl oxide; NSC 61839; 4-Phenoxychlorobenzene; p-
Phenoxychlorobenzene. 
 

O

Cl  
 
CASRN: 7005–72-3; molecular formula: C12H9ClO; FW: 204.66 
 
Physical state: 
Liquid 
 
Melting point (°C): 
-8 (U.S. EPA, 1980a) 
 
Boiling point (°C): 
284–285 (Weast, 1986) 
 
Density (g/cm3): 
1.2026 at 15 °C (Weast, 1986) 
1.193 at 20 °C (Aldrich, 1990) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.64 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
>110 (Acros Organics, 2002) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
2.2 (Pankow and Rosen, 1988) 
 
Bioconcentration factor, log BCF: 
2.867 (rainbow trout, Branson, 1977) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.60 using method of Kenaga and Goring (1980) 
 
Octanol/water partition coefficient, log Kow: 
4.08 (Branson, 1977) 
 
Solubility in water: 
3.3 mg/L at 25 °C (Branson, 1977) 
 
Vapor density: 
8.36 g/L at 25 °C, 7.06 (air = 1) 
 
Vapor pressure (mmHg): 
2.7 x 10-3 at 25 °C (calculated, Branson, 1977) 
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Environmental fate: 
 Biological. 4-Chlorophenyl phenyl ether (5 and 10 mg/L) did not significantly biodegrade 
following incubation in settled domestic wastewater inoculum at 25 °C. Percent losses reached a 
maximum after 2–3 wk but decreased thereafter suggesting a deadaptive process was occurring 
(Tabak et al., 1981). In activated sludge, a half-life of 4.0 h was measured (Branson, 1978). 
 Photolytic. In a methanolic solution irradiated with UV light (λ >290 nm), dechlorination of 4-
chlorophenyl phenyl ether resulted in the formation of diphenyl ether (Choudhry et al., 1977). 
Photolysis of an aqueous solution containing 10% acetonitrile with UV light (λ = 230–400 nm) 
yielded 4-hydroxybiphenyl ether and chloride ion (Dulin et al., 1986). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 111, 61, 33, and 18 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Use: Research chemical. 
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CHLOROPICRIN 
 
Synonyms: Acquinite; AI3-00027; BRN 1756135; CCRIS 146; Chloronitroform; Chlor-o-pic; 
Chloropicrine; Dolochlor; G 25; EINECS 200-930-9; EPA pesticide chemical code 081501; 
Larvacide 100; Microlysin; NA 1583; NCI-C00533; Nemax; Nitrochloroform; Nitrotrichloro-
methane; NSC 8743; Picclor; Picfume; Picride; Profume A; PS; S 1; Trichloronitromethane; 
Triclor; UN 1580; UN 1583. 
 

Cl NO2

Cl

Cl  
 
CASRN: 76-06-2; DOT: 1580; DOT label: Poison; molecular formula: CCl3NO2; FW: 164.38; 
RTECS: PB6300000; Merck Index: 12, 2208 
 
Physical state, color, and odor: 
Colorless to pale yellow, oily liquid with a sharp, penetrating odor. Odor threshold concentration 
is 0.78 ppm (quoted, Amoore and Hautala, 1983). 
 
Melting point (°C): 
-64.5 (Weast, 1986) 
-64 (Worthing and Hance, 1991) 
 
Boiling point (°C): 
111.8 (Weast, 1986) 
112.4 (Worthing and Hance, 1991) 
 
Density (g/cm3): 
1.6558 at 20 °C, 1.6483 at 25 °C (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.89 at 20 °C using method of Hayduk and Laudie (1974) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol at 25 °C): 
2.06 (static headspace-GC, Kawamoto and Urano, 1989) 
2.44 (static headspace-GC, Welke et al., 1998) 
 
Interfacial tension with water (dyn/cm at 20 °C): 
32.3 (estimated, CHRIS, 1984) 
 
Soil organic carbon/water partition coefficient, log Koc: 
0.82 using method of Chiou et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
1.03 (RP-HPLC, Kawamoto and Urano, 1989) 
 
Solubility in organics: 
Miscible with acetone, benzene, carbon disulfide, carbon tetrachloride, ether, and methanol 
(Worthing and Hance, 1991) 
 
Solubility in water: 
2,270 mg/L at 0 °C (Gunther et al., 1968) 
1.621 g/L at 25 °C (quoted, Windholz et al., 1983) 
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Vapor density: 
6.72 g/L at 25 °C, 5.67 (air = 1) 
 
Vapor pressure (mmHg): 
16.9 at 20 °C, 33 at 30 °C (quoted, Verschueren, 1983) 
23.8 at 25 °C (quoted, Kawamoto and Urano, 1989) 
18.3 at 20 °C (Meister, 1988) 
 
Environmental fate: 
 Biological. Four Pseudomonas sp., including Pseudomonas putida (ATCC culture 29607) 
isolated from soil, degraded chloropicrin by sequential reductive dechlorination. The proposed 
degradative pathway is chloropicrin → nitrodichloromethane → nitrochloromethane → 
nitromethane + small amounts of carbon dioxide. In addition, a highly water soluble substance 
tentatively identified as a peptide was produced by a nonenzymatic mechanism (Castro et al., 
1983). 
 Photolytic. Photodegrades under simulated atmospheric conditions to phosgene and nitrosyl 
chloride. Photolysis of nitrosyl chloride yields chlorine and nitrous oxide (Moilanen et al., 1978; 
Woodrow et al., 1983). When aqueous solution of chloropicrin (10-3 M) is exposed to artificial UV 
light (λ <300 nm), protons, carbon dioxide, hydrochloric and nitric acids are formed (Castro and 
Belser, 1981). 
 Chemical/Physical. Releases very toxic fumes of chlorides and nitrogen oxides when heated to 
decomposition (Sax and Lewis, 1987). Reacts with alcoholic sodium sulfite solutions and 
ammonia to give methanetrisulfonic acid and guanidine, respectively (Sittig, 1985). 
 
Exposure limits: NIOSH REL: TWA 0.1 ppm (0.7 mg/m3), IDLH 2 ppm; OSHA PEL: 0.1 ppm; 
ACGIH TLV: TWA 0.1 ppm (adopted). 
 
Symptoms of exposure: An irritation concentration of 2.10 mg/m3 in air was reported by Ruth 
(1986). 
 
Toxicity: 
 LC50 (inhalation) for mice 1,500 mg/m3/10-min (quoted, RTECS, 1985). 
 Acute oral LD50 for rats 250 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard: No MCLGs or MCLs have been proposed although chloropicrin has 
been listed for regulation (U.S. EPA, 1996). 
 
Uses: Disinfecting cereals and grains; fumigant and soil insecticide; dyestuffs; odorant in methyl 
bromide fungicide; rat exterminator; organic synthesis; war gas. 
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CHLOROPRENE 
 
Synonyms: CCRIS 873; Chlorobutadiene; 2-Chlorobutadiene-1,3; 2-Chlorobuta-1,3-diene; 2-
Chloro-1,3-butadiene; β-Chloroprene; EINECS 204-818-0; Neoprene; NSC 18589; UN 1991. 
 

CH2

H2C

Cl  
 
CASRN: 126-99-8; DOT: 1991; DOT label: Flammable liquid; molecular formula: C4H5Cl; FW: 
88.54; RTECS: EI9625000 
 
Physical state, color, and odor: 
Clear, colorless liquid with a pungent, ether-like odor. The odor threshold is 0.40 mg/m3 (CHRIS, 
1984). 
 
Melting point (°C): 
-103 (NIOSH, 1997) 
 
Boiling point (°C): 
59.4 (Weast, 1986) 
 
Density (g/cm3): 
0.9583 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.93 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
-20 (NIOSH, 1997) 
 
Lower explosive limit (%): 
4.0 (NIOSH, 1997) 
 
Upper explosive limit (%): 
20.0 (NIOSH, 1997) 
 
Henry’s law constant (x 10-2 atm⋅m3/mol): 
3.20 using method of Hine and Mookerjee (1975) 
 
Ionization potential (eV): 
8.79 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.74 (estimated, Ellington et al., 1993) 
 
Octanol/water partition coefficient, log Kow: 
2.06 (estimated, Ellington et al., 1993) 
 
Solubility in organics: 
Soluble in acetone, benzene, and ether (Weast, 1986) 
 
Vapor density: 
3.62 g/L at 25 °C, 3.06 (air = 1) 
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Vapor pressure (mmHg): 
188 at 20 °C (NIOSH, 1997) 
174 at 25 °C (Boublik et al., 1984) 
118 at 10 °C, 200 at 20 °C, 275 at 30 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Chemical/Physical. Anticipated products from the reaction of chloroprene with ozone or OH 
radicals in the atmosphere are formaldehyde, 2-chloroacrolein, OHCCHO, ClCOCHO, 
H2CCHCClO, chlorohydroxy acids, and aldehydes (Cupitt, 1980). 
 Chloroprene will polymerize at room temperature unless inhibited with antioxidants (NIOSH, 
1997). Chloroprene is resistant to hydrolysis under neutral and alkaline conditions (Carothers et 
al., 1931). 
 Chloroprene is subject to hydrolysis forming 3-hydroxypropene and HCl. The reported 
hydrolysis half-life at 25 °C and pH 7 is 40 yr (Kollig, 1993). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: 15-min ceiling 1 ppm (3.6 
mg/m3), IDLH 300 ppm; OSHA PEL: TWA 25 ppm (90 mg/m3); ACGIH TLV: TWA 10 ppm 
(adopted). 
 
Symptoms of exposure: Irritation of eyes, skin, and respiratory system; dermatitis; nervousness 
(NIOSH, 1997). 
 
Toxicity: 
 Acute oral LD50 for mice 260 mg/kg, rats 900 mg/kg (quoted, RTECS, 1985). 
 
Use: Manufacture of neoprene. 
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CHLORPYRIFOS 
 
Synonyms: AI3-27311; BRN 1545756; Brodan; Caswell No. 219AA; CCRIS 7144; Chloryrifos-
ethyl; Coroban; Detmol U.A.; O,O-Diethyl-O-3,5,6-trichloro-2-pyridyl phosphorothioate; Dowco-
179; Dursban; Dursban F; EINECS 220-864-4; ENT 27311; Eradex; Grofo; Killmaster; Lentrek; 
Lorsban; NA 2783; OMS 971; Phosphorothionic acid, O,O-diethyl O-(3,5,6-trichloro-2-
pyridyl) ester; Pyrinex; Terial; UN 2783; XRM 429; XRM 5160. 
 

N

Cl

Cl

Cl

O P

O

S

O
CH3

CH3  
 
CASRN: 2921-88-2; DOT: 2783; DOT label: Poison; molecular formula: C9H11Cl3NO3PS; FW: 
350.59; RTECS: TF6300000; Merck Index: 12, 2242 
 
Physical state, color, and odor: 
Colorless to white granular crystals or amber-colored oil with a mercaptan-like odor. The average 
least detectable odor threshold concentration in water at 60 °C was 12 µg/L (Alexander et al., 
1982). 
 
Melting point (°C): 
42.3 (NIOSH, 1997) 
 
Boiling point (°C): 
Decomposes at 160 (NIOSH, 1997) 
 
Density (g/cm3): 
1.398 at 43.5 °C (quoted, Verschueren, 1983) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
4.16 at 25 °C (wetted-wall column, Fendinger and Glotfelty, 1990) 
3.13 and 4.87 in distilled water and 33.3‰ NaCl at 20 °C, respectively (wetted-wall column, Rice 

et al., 1997a) 
8.19 at 5 °C, 20.7 at 15 °C, 22.7 at 20 °C, 35.5 at 25 °C, 146 at 35 °C; in 3% NaCl solution: 32.3 

at 5 °C, 82.9 at 15 °C, 301 at 25 °C, 535 at 35 °C (gas stripping-GC, Cetin et al., 2006) 
 
Bioconcentration factor, log BCF: 
2.67 (freshwater fish), 2.50 (fish, microcosm) (Garten and Trabalka, 1983) 
2.68 (Mytilus edulis, Serrano et al., 1997) 
3.23 (Poecilia reticulata) (Welling and de Vries, 1992) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.86 (Commerce soil), 3.77 (Tracy soil), 3.78 (Catlin soil) (McCall et al., 1981) 
4.13 (Kenaga and Goring, 1980) 
3.27 (average of 2 soil types, Kanazawa, 1989) 
3.34–3.79 (average = 3.66 in 4 sterilized Iowa soils, Felsot and Dahm, 1979) 
 
Octanol/water partition coefficient, log Kow: 
5.11 (Chiou et al., 1977; centrifuge flask-GLC, Freed et al., 1979a) 
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4.80 (estimated using HPLC, DeKock and Lord, 1987) 
4.96 (shake flask-GLC, Bowman and Sans, 1983a) 
5.267 at 25 °C (shake flask-GLC, de Bruijn et al., 1989) 
 
Solubility in organics (25 °): 
6.5, 7.9, 6.3, and 0.45 kg/kg in acetone, benzene, chloroform, and methanol, respectively 
(Worthing and Hance, 1991) 
 
Solubility in water: 
1.12 ppm at 24 °C (shake flask-GC, Felsot and Dahm, 1979) 
0.4 ppm at 23 °C (Chiou et al., 1977) 
0.45 mg/L at 10 °C, 0.73 mg/L at 20 °C, 1.3 mg/L at 30 °C (shake flask-GLC, Bowman and Sans 

1985) 
0.7 mg/L at 19.0 °C (shake flask-GLC, Bowman and Sans 1979) 
In mg/L: 6.36 at 25.00 °C, 7.18 at 30.00 °C, 9.07 at 35.00 °C (shake flask-GC-FID, Kulkarni et 

al., 2000) 
1.07 mg/L at 25 °C (generator column-HPLC/UV spectrophotometry, Swann et al., 1983) 
 
Vapor pressure (mmHg): 
5.03 x 10-5 at 25 °C (subcooled liquid vapor pressure calculated from GC retention time data, 
Hinckley et al., 1990) 
 
Environmental fate: 
 Biological. Using the experimentally determined first-order biotic and abiotic rate constants of 
chlorpyrifos in estuarine water and sediment/water systems, the estimated biodegradation half-
lives were 3.5–41 and 11.9–51.4 d, respectively (Walker et al., 1988). 
 Soil: Hydrolyzes in soil to 3,5,6-trichloro-2-pyridinol (Somasundaram et al., 1991). The half-
lives in a silt loam and clay loam were 12 and 4 wk, respectively (Getzin, 1981). In another study, 
Getzin (1981a) reported the hydrolysis half-lives in a Sultan silt loam at 5, 15, 25, 35, and 45 °C 
were >20, >20, 8, 3, and 1 d, respectively. The only breakdown product identified was the 
hydrolysis product 3,5,6-trichloro-2-pyridinol. Degrades in soil forming oxychlorpyrifos, 3,5,6-
trichloro-2-pyridinol (hydrolysis product), carbon dioxide, soil-bound residues, and water-soluble 
products (Racke et al., 1988). Leoni et al. (1981) reported that the major degradation product of 
chlorpyrifos in soil is 3,5,6-trichloro-2-pyridinol. The major factors affecting the rate of 
degradation include chemical hydrolysis in moist soils, clay-catalyzed hydrolysis on dry soil 
surfaces, microbial degradation, and volatility (Davis and Kuhr, 1976; Felsot and Dahm, 1979; 
Miles et al., 1979; Chapman and Harris, 1980; Getzin, 1981; Chapman et al., 1984; Miles et al., 
1983, 1984; Getzin, 1985; Chapman and Chapman, 1986). Getzin (1981) reported that catalyzed 
hydrolysis and microbial degradation were the major factors of chlorpyrifos disappearance in soil. 
The reported half-lives in sandy and muck soils were 2 and 8 wk, respectively (Chapman and 
Harris, 1980). 
 Plant: Although no products were identified, the half-life of chlorpyrifos in Bermuda grasses 
was 2.9 d (Leuck et al., 1975). The concentration and the formulation of application of 
chlorpyrifos will determine the rate of evaporation from leaf surfaces. Reported foliar half-lives on 
tomato, orange, and cotton leaves were 15–139, 1.4–96, and 5.5–57 h, respectively (Veierov et al., 
1988). 
 Surface Water: In an estuary, the half-life of chlorpyrifos was 24 d (Schimmel et al., 1983). 
 Photolytic. 3,5,6-Trichloro-2-pyridinol formed by the photolysis of chlorpyrifos in water. 
Continued photolysis yielded chloride ions, carbon dioxide, ammonia, and possibly poly-
hydroxychloropyridines. The following photolytic half-lives in water at north 40° latitude were 
reported: 31 d during midsummer at a depth of 10-3 cm; 345 d during midwinter at a depth of 10-3 
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cm; 43 d at a depth of 1 m; 2.7 yr during midsummer at a depth of 1 m in river water (Dilling et 
al., 1984). The combined photolysis-hydrolysis products identified in buffered, distilled water 
were O-ethyl O-(3,5,6-trichloro-2-pyridyl)phosphorothioate, 3,5,6-trichloro-2-pyridinol, and five 
radioactive unknowns (Meikle et al., 1983). 
 Chemical/Physical. Hydrolysis products include 3,5,6-trichloro-2-pyridinol, O-ethyl O-
hydrogen-O-(3,5,6-trichloro-2-pyridyl)phosphorthioate, and O,O-dihydrogen-O-(3,5,6-trichloro-2-
pyridyl)phosphorothioate. Reported half-lives in buffered distilled water at 25 °C at pH values of 
8.1, 6.9, and 4.7 are 22.8, 35.3, and 62.7 d, respectively (Meikle and Youngson, 1978). 
 The hydrolysis half-life in three different natural waters was approximately 48 d at 25 °C 
(Macalady and Wolfe, 1985). At 25 °C, the hydrolysis half-lives were 120 d at pH 6.1 and 53 d at 
pH 7.4. At pH 7.4 and 37.5 °C, the hydrolysis half-life was 13 d (Freed et al., 1979). At 25 °C and 
a pH range of 1–7, the hydrolysis half-life was about 78 d (Macalady and Wolfe, 1983). However, 
the alkaline hydrolysis rate of chlorpyrifos in the sediment-sorbed phase were found to be 
considerably slower (Macalady and Wolfe, 1985). In the pH range of 9–13, 3,5,6-trichloro-2-
pyridinol and O,O-diethyl phosphorothioic acid formed as major hydrolysis products (Macalady 
and Wolfe, 1983). The hydrolysis half-lives of chlorpyrifos in a sterile 1% ethanol/water solution 
at 25 °C and pH values of 4.5, 5.0, 6.0, 7.0, and 8.0 were 11, 11, 7.0, 4.2, and 2.7 wk, respectively 
(Chapman and Cole, 1982). 
 Chlorpyrifos is stable to hydrolysis in the pH range of 5–6 (Mortland and Raman, 1967). 
However, in the presence of a Cu(II) salt (i.e., cupric chloride) or when present as the 
exchangeable Cu(II) cation in montmorillonite clays, chlorpyrifos is completely hydrolyzed via 
first-order kinetics in <24 h at 20 °C. It was suggested that chlorpyrifos decomposition in the 
presence of Cu(II) was a result of coordination of molecules to the copper atom with subsequent 
cleavage of the side chain containing the phosphorus atom forming 3,5,6-trichloro-2-pyridinol and 
O,O-ethyl-O-phosphorothioate (Mortland and Raman, 1967). 
 Emits toxic fumes of hydrogen chloride, ethyl sulfide, diethyl sulfide, and nitrogen oxides if 
exposed to fire. At 130 °C, chlorpyrifos undergoes exothermic decomposition which could lead to 
higher temperature (Turf & Ornamental Chemicals Reference, 1991). 
 Chlorpyrifos is stable in neutral and weakly acidic solutions (Hartley and Kidd, 1987). 
Chlorpyrifos reacts with OH radicals in water at a rate of 1.2 x 1013/M·h at 25 °C (Armbrust, 
2000). 
 
Exposure limits (mg/m3): NIOSH REL: TWA 0.2, STEL 0.6; ACGIH TLV: TWA 0.2 (adopted). 
The acceptable daily intake for humans is 10 µg/kg body weight (Worthing and Hance, 1991). 
 
Symptoms of exposure: May cause pain and slight eye irritation. Excessive exposure may cause 
headache, dizziness, nausea, muscle twitching, incoordination, abdominal cramps, diarrhea, 
sweating, blurred vision, pinpoint pupils, salivation, tearing, tightness in chest, excessive 
urination, convulsions (Turf & Ornamental Chemicals Reference, 1991). 
 
Toxicity: 
 EC50 (24-h) for brine shrimp (Artemia sp.) 2 mg/L, for estuarine rotifer (Brachionus plicatilis) 
1.7 mg/L (Guzzella et al., 1997). 
 EC50 (5-min) for Photobacterium phosphoreum 46.3 mg/L (Somasundaram et al., 1990). 
 LC50 (96-h) for Pteronarcys californica 10 µg/L, Pteronarcella badia 0.38 µg/L, Classenia 
sabulosa 0.57 µg/L (Sanders and Cope, 1968), juvenile Gulf toadfish (Ospanus beta) 520 µg/L 
(Hansen et al., 1988), Gammarus fasciatus 0.32 µg/L (quoted, Verschueren, 1983), rainbow trout 
15–550 µg/L, brook trout 200 µg/L, lake trout 73–227 µg/L, channel catfish 280 µg/L, bluegill 
sunfish 1.7–4.2 µg/L, Gammarus lacustris 0.11 µg/L, fathead minnow 678 µg/L (Mayer and 
Ellersieck, 1986), Pimephales promelas 122.2 µg/L (Jarvinen et al., 1988); estuarine mysid 
(Mysidopsis bahia) 35 ng/L, sheepshead minnow (Cyprinodon variegatus) 136 µg/L, longnose 
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killifish (Fundulus similes) 4.1 µg/L (Yoshioka et al., 1986), Atlantic silverside (Menidia menidia) 
1.7 µg/L, striped mullet (Mugil cephalus) 5.4 µg/L (Schimmel et al., 1983). 
 LC50 (48-h) for Simulium vittatum 0.282 µg/L (Overmyer et al., 2003), Gammarus pulex 0.08 
µg/L, Simocephalus sp. 0.8 µg/L, Asellus aquaticus 4.3 µg/L (Van Wijgaarden et al., 1993). 
 LC50 (24-h) for Brachionus calyciflorus 11.85 µg/L, Brachionus plicatilis 10.67 µg/L (Ferrando 
and Andreu-Moliner, 1991), Gammarus lacustris 0.76 µg/L, rainbow trout 7.1–51 µg/L, brook 
trout 400 µg/L, fathead minnow 712 µg/L, lake trout 195–419 µg/L, channel catfish 410 µg/L, 
bluegill sunfish >10 µg/L (Mayer and Ellersieck, 1986). 
 LC50 for flies (Drosophila melanogaster) ranged from 52 to 99 ng/cm2 (Ringo et al., 1995). 
 Acute oral LD50 for chickens 25.4 mg/kg, ducks 76 mg/kg, guinea pigs 504 mg/kg, quail 13.3 
mg/kg, rabbits 1,000 mg/kg (quoted, RTECS, 1985), mice 152 mg/kg, rats 169 mg/kg (Berteau 
and Deen, 1978), female rats 382 mg/kg (Turf & Ornamental Chemicals Reference, 1991). 
 LD50 (inhalation) for mice 94 mg/kg, rats 78 mg/kg (Berteau and Deen, 1978); 4-h exposure for 
rats >1.5 mg/L (Turf & Ornamental Chemicals Reference, 1991). 
 LD50 (skin) for rats 202 mg/kg, rabbits 2,000 mg/kg (quoted, RTECS, 1985). 
 Acute percutaneous LD50 (solution) for rabbits ≈ 4,000 mg/kg (Worthing and Hance, 1991). 
 In 2-yr feeding trials, NOELs based on blood plasma cholinesterase activity for rats and dogs 
were 30 and 10 µg/kg daily, respectively (Worthing and Hance, 1991). 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however, a DWEL of 100 
µg/L was recommended (U.S. EPA, 2000). 
 
Use: Insecticide used for control of Coleoptera, Diptera, Homoptera, and Lepidoptera in soil or 
foliage of citrus, coffee, cotton, maize, and sugar beets (Worthing and Hance, 1991). Controls 
pests infesting lawns, golf courses, parks, perennial turf grasses, flowers, shrubs, evergreens, 
vines, shade and flowering trees (Turf & Ornamental Chemicals Reference, 1991). 
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CHRYSENE 
 
Synonyms: AI3-00867; Benz[a]phenanthrene; Benzo[a]phenanthrene; Benzo[α]phenanthrene; 
1,2-Benzophenanthrene; 1,2-Benzphenanthrene; BRN 1909297; 1,2-Dibenzonaphthalene; CCRIS 
161; 1,2,5,6-Dibenzonaphthalene; EINECS 205-923-4; NSC 6175; RCRA waste number U050. 
 

 
 
CASRN: 218-01-9; molecular formula: C18H12; FW: 228.30; RTECS: GC0700000; Merck Index: 
12, 2314 
 
Physical state: 
Orthorhombic, bipyramidal plates from benzene exhibiting strong reddish-blue fluorescence under 
UV light 
 
Melting point (°C): 
253 (Miller et al., 1998) 
258.2 (Casellato, 1973) 
 
Boiling point (°C): 
448 (Weast, 1986) 
 
Density (g/cm3): 
1.274 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.63 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>15 (Christensen et al., 1975) 
 
Entropy of fusion (cal/mol⋅K): 
14.9 (Yalkowsky, 1981) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
1.97, 6.91, 18.8, 52.3, and 118 at 4.1, 11.0, 18.0, 25.0, and 31.0 °C, respectively (Bamford et al., 
1998) 
 
Ionization potential (eV): 
7.85 ± 0.15 (Franklin et al., 1969) 
 
Bioconcentration factor, log BCF: 
3.79 (Daphnia magna, Newsted and Giesy, 1987) 
1.17 (Polychaete sp.), 0.79 (Capitella capitata) (Bayona et al., 1991) 
Apparent values of 4.3 (wet wt) and 6.0 (lipid wt) for freshwater isopods including Asellus 

aquaticus (L.) (van Hattum et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
6.27 (average, Kayal and Connell, 1990) 
5.98 (San Francisco, CA mudflat sediments, Maruya et al., 1996) 
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6.8 (average value using 8 river bed sediments collected from the Netherlands, van Hattum et al., 
1998) 

5.12–7.79 based on 91 sediment determinations; average value = 6.60 (Hawthorne et al., 2006) 
 
Octanol/water partition coefficient, log Kow: 
5.81 at 25 °C (shake flask-HPLC, de Maagd et al., 1998) 
5.91 (Bruggeman et al., 1982) 
5.78 at 25 °C (dialysis-HPLC, Andersson and Schräder, 1999) 
 
Solubility in organics: 
769 mg/L in absolute alcohol at 25 °C (Windholz et al., 1983) 
In benzene expressed as mole fraction: 0.0021 at 35.6 °C, 0.0032 at 45.8 °C, 0.0052 at 60.6 °C, 

0.0079 at 72.2 °C (shake flask-gravimetric, McLaughlin and Zainal, 1959) 
 
Solubility in water: 
2.0 µg/L at 25 °C (shake flask-fluorescence, Mackay and Shiu, 1977) 
1.8 µg/kg at 25 °C, 2.2 µg/kg at 29 °C (generator column-HPLC/UV spectrophotometry, May et 

al., 1978a) 
1.5 µg/L at 27 °C (shake flask-nephelometry, Davis et al., 1942) 
17 µg/L at 24 °C (practical grade, shake flask-nephelometry, Hollifield, 1979) 
6 µg/L at 25 °C (shake flask-UV spectrophotometry, Klevens, 1950) 
3.27 µg/L at 25 °C (HPLC-fluorescence, Walters and Luthy, 1984) 
1.6 µg/L at 25 °C (generator column-HPLC, Vadas et al., 1991) 
1.50 µg/L at 25 °C (de Maagd et al., 1998) 
1.02 µg/L at 25 °C (Billington et al., 1988) 
2.1 µg/L at 23 °C (Pinal et al., 1991) 
In mole fraction (x 10-10): 0.5603 at 6.65 °C, 0.6313 at 11.00 °C, 1.105 at 20.40 °C, 1.326 at 24.00 

°C, 1.491 at 25.30 °C, 1.744 at 28.85 °C (generator column-HPLC, May et al., 1983) 
 
Vapor pressure (x 10-9 mmHg): 
6.3 at 25 °C (Mabey et al., 1982) 
630 at 20 °C (Sims et al., 1988) 
4.3 at 25 °C (de Kruif, 1980) 
 
Environmental fate: 
 Biological. When chrysene was statically incubated in the dark at 25 °C with yeast extract and 
settled domestic wastewater inoculum, significant biodegradation with varied adaptation rates was 
observed. At concentrations of 5 and 10 mg/L, 59 and 38% biodegradation, respectively, were 
observed after 28 d (Tabak et al., 1981). 
 Contaminated soil from a manufactured coal gas plant that had been exposed to crude oil was 
spiked with chrysene (400 mg/kg soil) to which Fenton’s reagent (5 mL 2.8 M hydrogen peroxide; 
5 mL 0.1 M ferrous sulfate) was added. The treated and nontreated soil samples were incubated at 
20 °C for 56 d. Fenton’s reagent greatly enhanced the mineralization of chrysene by indigenous 
microorganisms. The amounts of chrysene recovered as carbon dioxide after treatment with and 
without Fenton’s reagent were 25 and 21%, respectively. Pretreatment of the soil with a surfactant 
(10 mM sodium dodecylsulfate) before addition of Fenton’s reagent increased the mineralization 
rate 32% as compared to nontreated soil (Martens and Frankenberger, 1995). 
 Ye et al. (1996) investigated the ability of Sphingomonas paucimobilis strain U.S. EPA 505 (a 
soil bacterium capable of using fluoranthene as a sole source of carbon and energy) to degrade 4, 
5, and 6-ringed aromatic hydrocarbons (10 ppm). After 16 h of incubation using a resting cell 
suspension, 31.5% of chrysene had degraded. It was suggested that degradation occurred via ring 
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cleavage resulting in the formation of polar metabolites and carbon dioxide. 
 Soil. The reported half-lives for chrysene in a Kidman sandy loam and McLaurin sandy loam 
are 371 and 387 d, respectively (Park et al., 1990). 
 Surface Water. In a 5-m deep surface water body, the calculated half-lives for direct 
photochemical transformation at 40 °N latitude, in the midsummer during midday were 13 h and 
68 d with and without sediment-water partitioning, respectively (Zepp and Schlotzhauer, 1979). 
 Photolytic. Based on structurally related compounds, chrysene may undergo photolysis to yield 
quinones (U.S. EPA, 1985) and/or hydroxy derivatives (Nielsen et al., 1983). The atmospheric 
half-life was estimated to range from 0.802 to 8.02 h (Atkinson, 1987). Behymer and Hites (1985) 
determined the effect of different substrates on the rate of photooxidation of chrysene using a 
rotary photoreactor. The photolytic half-lives of chrysene using silica gel, alumina, and fly ash 
were 100, 78, and 38 h, respectively. 
 Matsuzawa et al. (2001) investigated the photochemical degradation of five polycyclic aromatic 
hydrocarbons in diesel particulate matter deposited on the ground and in various soil components. 
The photochemical degradation by artificial sunlight was accomplished using a 900-W xenon 
lamp. Light from this lamp was passed through a glass filter to eliminate light of shorter 
wavelengths (λ <290 nm). The intensity of this light was about 170 mW/cm2. In addition, a solar 
simulator equipped with a 300-W xenon lamp was used to provide the maximum sunlight intensity 
observed in Tokyo (latitude 35.5 °N). The half-lives of chrysene in diesel particulate matter using 
900- and 300-W sources were 11.99 and 405.26 h, respectively. The following half-lives were 
determined for chrysene adsorbed on various soil components using 900-W apparatus: 8.82 h for 
quartz, 4.74 h for feldspar, 1.69 h for kaolinite, 3.36 h for montmorillonite, 2.08 h for silica gel, 
and 2.25 h for alumina. 
 Chrysene (5.0 mg/L) in a methanol-water solution (1:1 v/v) was subjected to a high pressure 
mercury lamp or sunlight. Based on a rate constant of 7.07 x 10-3/min, the corresponding half-life 
is 1.63 h (Wang et al., 1991). 
 Chemical/Physical. A monochlorochrysene product was formed during the chlorination of 
chrysene in aqueous solutions at pH 4. The reported half-lives at chlorine concentrations of 0.6 
and 10 mg/L were >24 and 0.45 h, respectively (Mori et al., 1991). 
 Chrysene will not hydrolyze because it has no hydrolyzable functional group (Kollig, 1993). 
 
Exposure limits: Potential occupational carcinogen. No individual standards have been set; 
however, as a constituent in coal tar pitch volatiles, the following exposure limits have been 
established (mg/m3): NIOSH REL: TWA 0.1 (cyclohexane-extractable fraction), IDLH 80; OSHA 
PEL: TWA 0.2 (benzene-soluble fraction); ACGIH TLV: TWA 0.2 (benzene solubles). 
 
Toxicity: 
 EC10 (21-d) for Folsomia fimetaria >1,030 mg/kg (Sverdrup et al., 2002). 
 LC50 (21-d) for Folsomia fimetaria >1,030 mg/kg (Sverdrup et al., 2002). 
 Acute LC50 for Neanthes arenaceodentata >50 µg/L (Rossi and Neff, 1978). 
 
Drinking water standard: No MCLGs or MCLs have been proposed (U.S. EPA, 2000). 
 
Source: Identified in Kuwait and South Louisiana crude oils at concentrations of 6.9 and 17.5 
ppm, respectively (Pancirov and Brown, 1975). Also present in high octane gasoline (6.7 mg/kg), 
bitumen (1.64–5.14 ppm), gasoline exhaust (27–318 µg/m3), cigarette smoke (60 µg/1,000 
cigarettes), and South Louisiana crude oil (17.5 ppm) (quoted, Verschueren, 1983). Also detected 
in fresh motor oil (56 mg/L), used motor oil (10.17 mg/L) (Pasquini and Monarca, 1093). 
 Detected in groundwater beneath a former coal gasification plant in Seattle, WA at a 
concentration of 10 µg/L (ASTR, 1995). The concentration of chrysene in coal tar and the 
maximum concentration reported in groundwater at a mid-Atlantic coal tar site were 3,600 and 
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0.0063 mg/L, respectively (Mackay and Gschwend, 2001). Based on laboratory analysis of 7 coal 
tar samples, chrysene concentrations ranged from 620 to 5,100 ppm (EPRI, 1990). Chrysene was 
also detected in 9 commercially available creosote samples at concentrations ranging from 19 to 
620 mg/kg (Kohler et al., 2000). 
 Identified in high-temperature coal tar pitches used in roofing operations at concentrations 
ranging from 2,600 to 88,000 mg/kg (Arrendale and Rogers, 1981; Malaiyandi et al., 1982). 
 Chrysene was detected in asphalt fumes at an average concentration of 115.67 ng/m3 (Wang et 
al., 2001). 
 Under atmospheric conditions, a low rank coal (0.5–1 mm particle size) from Spain was burned 
in a fluidized bed reactor at seven different temperatures (50 °C increments) beginning at 650 °C. 
The combustion experiment was also conducted at different amounts of excess oxygen (5 to 40%) 
and different flow rates (700 to 1,100 L/h). At 20% excess oxygen and a flow rate of 860 L/h, the 
amount of chrysene emitted ranged from 127.9 ng/kg at 950 °C to 1,186.0 ng/kg at 750 °C. The 
greatest amount of PAHs emitted were observed at 750 °C (Mastral et al., 1999). 
 
Use: Organic synthesis. Derived from industrial and experimental coal gasification operations 
where the maximum concentrations detected in gas, liquid, and coal tar streams were 7.3, 0.16, 
and 8.6 mg/m3, respectively (Cleland, 1981). 
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CROTONALDEHYDE 
 
Synonyms: AI3-18303; 2-Butenal; CCRIS 909; Crotenaldehyde; Crotonal; Crotonic aldehyde; 
EINECS 224-030-0; 1,2-Ethanediol dipropanoate; Ethylene glycol dipropionate; Ethylene di-
propionate; Ethylene propionate; β-Methylacrolein; NCI-C56279; NSC 56354; Propylene alde-
hyde; RCRA waste number U053; Topanel; UN 1143. 
 

CH3O
 

 
CASRN: 4170-30-3; DOT: 1143; DOT label: Flammable liquid; molecular formula: C4H6O; FW: 
70.09; RTECS: GP9499000; Merck Index: 12, 2663 
 
Physical state, color, and odor: 
Clear, colorless to straw-colored liquid with a pungent, irritating, suffocating odor. An odor 
threshold concentration of 23 ppbv was reported by Nagata and Takeuchi (1990). Katz and Talbert 
(1930) reported experimental detection odor threshold concentrations ranged from 180 to 570 
µg/m3 (63 to 200 ppbv). 
 
Melting point (°C): 
-74 (Weast, 1986) 
-76.5 (Windholz et al., 1983) 
 
Boiling point (°C): 
104–105 (Weast, 1986) 
101–103 (Acros Organics, 2002) 
 
Density (g/cm3): 
0.853 at 20/20 °C (Weast, 1986) 
0.8477 at 20.5 °C (Huntress and Mulliken, 1941) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.99 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
7.2 (NIOSH, 1997) 
13 (open cup, Windholz et al., 1983) 
 
Lower explosive limit (%): 
2.1 (NIOSH, 1997) 
 
Upper explosive limit (%): 
15.5 (NIOSH, 1997) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
1.92 (Buttery et al., 1971) 
 
Ionization potential (eV): 
9.73 ± 0.01 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aldehydes are 
lacking in the documented literature. However, its high solubility in water suggests its adsorption 
to soil will be nominal (Lyman et al., 1982). 
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Octanol/water partition coefficient, log Kow: 
Unavailable because experimental methods for estimation of this parameter for aliphatic aldehydes 
are lacking in the documented literature 
 
Solubility in organics: 
Miscible with alcohol, benzene, gasoline, kerosene, solvent naphtha, and toluene (Hawley, 1981) 
 
Solubility in water: 
19.2 wt % at 5 °C, 18.1 wt % at 20 °C (quoted, Windholz et al., 1983) 
 
Vapor density: 
2.86 g/L at 25 °C, 2.41 (air = 1) 
 
Vapor pressure (mmHg): 
19 at 20 °C (NIOSH, 1997) 
36.3 at 25.0 °C (Van-chin-syan et al., 1996) 
 
Environmental fate: 
 Biological. Heukelekian and Rand (1955) reported a 10-d BOD value of 1.30 g/g which is 
56.8% of the ThOD value of 2.29 g/g. 
 Chemical/Physical. Slowly oxidizes in air forming crotonic acid (Windholz et al., 1983). At 
elevated temperatures, crotonaldehyde may polymerize (NIOSH, 1997). 
 Crotonaldehyde undergoes addition of water across the CH=CH bond yielding 3-
hydroxybutanal (Kollig, 1995). 
 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in effluent 
concentration of 544 mg/L. The adsorbability of the carbon used was 92 mg/g carbon (Guisti et 
al., 1974). 
 
Exposure limits: NIOSH REL: TWA 2 ppm (6 mg/m3), IDLH 50 ppm; OSHA PEL: TWA 2 
ppm; ACGIH TLV: ceiling 0.3 ppm (adopted). 
 
Symptoms of exposure: Irritation of eyes and respiratory system (NIOSH, 1997). An irritation 
concentration of 23.01mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 LC50 (96-h) for bluegill sunfish 3.5 mg/L (Dawson et al., 1975-1976). 
 Acute LC50 (96-h) for bluegill inland silverside (Menidia beryllina) 1,300 µg/L (Dawson et al., 
1975-1976) 
 Acute oral LD50 for mice 104 mg/kg, rats 206 mg/kg (quoted, RTECS, 1985). 
 
Source: Reported in gasoline-powered automobile exhaust at concentrations ranging from 100 to 
900 ppb (quoted, Verschueren, 1983). 
 Gas-phase tailpipe emission rates from California Phase II reformulated gasoline-powered 
automobiles with and without catalytic converters were 1.17 and 114 mg/km, respectively 
(Schauer et al., 2002). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rates of crotonaldehyde were 276 mg/kg of pine burned, 177 mg/kg of oak burned, and 198 mg/kg 
of eucalyptus burned. 
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Uses: Preparation of 1-butanol, butyraldehyde, 2-ethylhexanol, quinaldine; chemical warfare; 
insecticides; leather tanning; alcohol denaturant; solvent; warning agent in fuel gases; purification 
of lubricating oils; organic synthesis. 
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CYCLOHEPTANE 
 
Synonyms: Cycloheptan; Cycloheptyl hydride; EINECS 206-030-2; Heptamethylene; NSC 5164; 
Suberane; UN 2241. 
 

 
 
CASRN: 291-64-5; DOT: 2241; molecular formula: C7H14; FW: 98.19; RTECS: GU3140000 
 
Physical state, color, and odor: 
Clear, oily, flammable liquid with a faint odor resembling cyclohexane, cyclooctane, or gasoline. 
 
Melting point (°C): 
-12 (Weast, 1986) 
 
Boiling point (°C): 
118.5 (Weast, 1986) 
 
Density (g/cm3): 
0.8098 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.79 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
6 (Aldrich, 1990) 
 
Lower explosive limit (%): 
1.1 (NFPA, 1984) 
 
Upper explosive limit (%): 
6.7 (NFPA, 1984) 
 
Heat of fusion (kcal/mol): 
0.450 (Dean, 1987) 
 
Henry’s law constant (x 10-2 atm⋅m3/mol): 
9.35 (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
9.9 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for alicyclic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
4.00 (shake flask, Hansch et al., 1995) 
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Solubility in organics: 
Soluble in alcohol, benzene, chloroform, ether, and ligroin (Weast, 1986) 
 
Solubility in water: 
30 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
27.1 mg/L at 30 °C, 17.0 mg/L in artificial seawater (34.5 parts NaCl per 1,000 parts water) at 30 

°C (Groves, 1988) 
 
Vapor density: 
4.01 g/L at 25 °C, 3.39 (air = 1) 
 
Vapor pressure (mmHg): 
21.7 (extrapolated, Boublik et al., 1986) 
 
Environmental fate: 
 Biological. Cycloheptane may be oxidized by microbes to cycloheptanol, which may oxidize to 
give cycloheptanone (Dugan, 1972). 
 Photolytic. The following rate constants were reported for the reaction of cycloheptane and OH 
radicals in the atmosphere: 1.31 x 10-12 cm3/molecule⋅sec at 298 K (Atkinson, 1985) and 1.25 x 
10-11 cm3/molecule⋅sec (Atkinson, 1990). 
 Chemical/Physical. Cycloheptane will not hydrolyze because it has no hydrolyzable functional 
group. 
 
Uses: Organic synthesis; gasoline component. 
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CYCLOHEXANE 
 
Synonyms: AI3-08222; Benzene hexahydride; BRN 1900225; C-11249; Caswell No. 269; CCRIS 
3928; CHX; EINECS 203-806-2; EPA pesticide chemical code 025901; Hexahydrobenzene; 
Hexamethylene; Hexanaphthene; NSC 406835; RCRA waste number U056; UN 1145. 
 

 
 
Note: According to Chevron Phillips Company’s (February 2003) product literature, 99.95% 
cyclohexane contains the following components (wt %): 2-methylpentane (0.0017), 3-methy-
pentane (0.0020), n-hexane (0.0118), methylcyclopentane (0.0095), methylcyclohexane (0.0079), 
benzene (0.0005), other nonaromatic hydrocarbons (0.0180). 
 
CASRN: 110-82-7; DOT: 1145; DOT label: Flammable liquid; molecular formula: C6H12; FW: 
84.16; RTECS: GU6300000; Merck Index: 12, 2792 
 
Physical state, color, and odor: 
Colorless liquid with a sweet, chloroform-like odor. A detection odor threshold concentration of 
2,700 mg/m3 (784 ppmv) was experimentally determined by Dravnieks (1974). An odor threshold 
concentration of 2.7 ppbv was reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
6.55 (Cruickshank and Cutler, 1967) 
 
Boiling point (°C): 
80.728 (Cruickshank and Cutler, 1967) 
80.69 (Wisniak, 1996) 
 
Density (g/cm3): 
0.7785 at 20 °C (Yan et al., 2001) 
0.77372 at 25.00 °C, 0.75947 at 30.00 °C (Gascón et al., 2000) 
0.77381 at 25.00 °C, 0.75953 at 40.00 °C (Comelli et al., 1996) 
0.7879 at 10.00 °C, 0.7832 at 15.00 °C, 0.7692 at 30.00 °C, 0.7644 at 35.00 °C, 0.7548 at 45.00 

°C, 0.7500 at 50.00 °C, 0.7452 at 55.00 °C, 0.7403 at 60.00 °C (Kahl et al., 2003) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.84 at 20 °C (Witherspoon and Bonoli, 1969) 
0.90 at 25 °C (Bonoli and Witherspoon, 1968) 
0.77 at 25 °C at saturation in heavy water (Price and Söderman, 2000) 
 
Dissociation constant, pKa: 
≈ 45 (Gordon and Ford, 1972) 
 
Flash point (°C): 
-18 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.3 (NIOSH, 1997) 
 
Upper explosive limit (%): 
8.0 (NFPA, 1984) 



282    Groundwater Chemicals Desk Reference 
 

 

Heat of fusion (kcal/mol): 
0.640 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (x 10-1 atm⋅m3/mol): 
1.03, 1.26, 1.40, 1.77, and 2.23 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
0.54, 0.69, 0.82, 1.43, and 1.79 at 2.0, 6.0, 10.0, 18.0, and 25.0 °C, respectively (Dewulf et 

al.,1999) 
 
Interfacial tension with water (dyn/cm): 
50.0 at 25 °C (Donahue and Bartell, 1952) 
 
Ionization potential (eV): 
9.88 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for alicyclic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
3.44 (Leo et al., 1975) 
 
Solubility in organics: 
Miscible with acetone, benzene, chloroform, carbon tetrachloride, ethanol, and ethyl ether 

(Windholz et al., 1983). 
In methanol, g/L: 344 at 15 °C, 384 at 20 °C, 435 at 25 °C, 503 at 30 °C, 600 at 35 °C, 740 at 40 

°C (Kiser et al., 1961). 
 
Solubility in water: 
66.5 mg/kg at 25 °C (shake flask-GLC, Price, 1976) 
55.0 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1963, 1966) 
57.5 mg/L at 25 °C (shake flask-GC, Mackay and Shiu, 1975) 
52 mg/kg at 23.5 °C (elution chromatography, Schwarz, 1980) 
At 25 °C: 58.4 mg/L, 40.1 mg/L in 3.3% NaCl solution (Groves, 1988) 
100 mg/L at 20 °C (shake flask-colorimetric, Korenman and Aref’eva, 1977) 
80 mg/L at 25 °C (shake flask-gravimetric, McBain and Lissant, 1951) 
In mg/kg: 80 at 25 °C, 170 at 56 °C, 280 at 94 °C, 517 at 127 °C (Guseva and Parnov, 1963a) 
In mg/kg: 43 at 10 °C, 47 at 20 °C, 49 at 30 °C (shake flask-GC, Howe et al., 1987) 
56.7 mg/L at 25 °C (shake flask-GC, Leinonen and Mackay, 1973) 
627 µmol/L at 25 °C (Sanemasa et al., 1987) 
In mole fraction: 9.7 x 10-5 and 5.8 x 10-6 at 37.8 and 41.1 °C, respectively (Kudchadker and 

McKetta, 1961) 
 
Vapor density: 
3.44 g/L at 25 °C, 2.91 (air = 1) 
 
Vapor pressure (mmHg): 
78 at 20 °C (NIOSH, 1997) 
121.7 at 30.00 °C, 286.4 at 50.00 °C (Carmona et al., 2000) 
97.44 at 25.00 °C, 150.25 at 35.00 °C (del Rio et al., 2001) 
97.81 at 25 °C (isolated cell static method, Cruickshank and Cutler, 1967) 



Cyclohexane    283 
 

 

Environmental fate: 
 Biological. Microbial degradation products reported include cyclohexanol (Dugan, 1972; 
Verschueren, 1983), 1-oxa-2-oxocycloheptane, 6-hydroxyheptanoate, 6-oxohexanoate, adipic acid, 
acetyl-CoA, succinyl-CoA (quoted, Verschueren, 1983), and cyclohexanone (Dugan, 1972; Keck 
et al., 1989). 
 Photolytic. The following rate constants were reported for the reaction of cyclohexane and OH 
radicals in the atmosphere: 5.38 x 10-12 cm3/molecule⋅sec at 295 K (Greiner, 1970); 6.7 x 10-12 
cm3/molecule⋅sec at 300 K (Darnall et al., 1978); 6.69 x 10-12 cm3/molecule⋅sec at 298 (DeMore 
and Bayes, 1999); 7.0 x 10-12 cm3/molecule⋅sec (Atkinson et al., 1979); 7.49 x 10-12 
cm3/molecule⋅sec (Atkinson, 1990). A photooxidation reaction rate constant of 1.35 x 10-16 
cm3/molecule⋅sec was reported for the reaction of cyclohexane with NO3 in the atmosphere 
(Atkinson, 1991). 
 Chemical/Physical. The gas-phase reaction of cyclohexane with OH radicals in the presence of 
nitric oxide yielded cyclohexanone and cyclohexyl nitrate as the major products (Aschmann et al., 
1997). 
 Cyclohexane will not hydrolyze because it has no hydrolyzable functional group. 
 
Exposure limits: NIOSH REL: TWA 300 ppm (1,050 mg/m3), IDLH 1,300 ppm; OSHA PEL: 
TWA 300 ppm; ACGIH TLV: TWA 300 ppm (adopted) with proposed TWA and STEL values of 
200 and 400 ppm, respectively. 
 
Symptoms of exposure: Irritation of the eyes and respiratory system (Patnaik, 1992) at a 
concentration of 300 ppm (quoted, Verschueren, 1983). An irritation concentration of 1,050.00 
mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 LC50 (7-d) for Poecilia reticulata >84 mg/L (Könemann, 1981). 
 LC50 (96-h static bioassay) for fathead minnows 93 mg/L (Mattson et al., 1976). 
 Acute oral LD50 for mice 813 mg/kg, rats 12,705 mg/kg (quoted, RTECS, 1985). 
 
Source: Schauer et al. (1999) reported cyclohexane in a diesel-powered medium-duty truck 
exhaust at an emission rate of 210 µg/km. 
 California Phase II reformulated gasoline contained cyclohexane at a concentration of 8,900 
mg/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 1.44 and 238.0 mg/km, respectively (Schauer et al., 2002). 
 
Uses: Manufacture of nylon; solvent for cellulose ethers, fats, oils, waxes, resins, bitumens, crude 
rubber; paint and varnish removers; extracting essential oils; glass substitutes; solid fuels; 
fungicides; gasoline and coal tar component; organic synthesis. 
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CYCLOHEXANOL 
 
Synonyms: Adronal; Adronol; AI3-00040; Anol; BRN 0906744; CCRIS 5896; CXL; Cyclohexyl 
alcohol; EINECS 203-630-6; Hexahydrophenol; Hexalin; Hydralin; Hydrophenol; Hydroxycyclo-
hexane; Naxol; NSC 403656; NSC 54711. 
 

OH

 
 
CASRN: 108-93-0; molecular formula: C6H12O; FW: 100.16; RTECS: GV7875000; Merck Index: 
12, 2794 
 
Physical state, color, and odor: 
Clear, colorless to pale yellow, viscous, hygroscopic liquid with a camphor-like odor. A detection 
odor threshold concentration of 64 µg/m3 (155 ppbv) was reported by Punter (1983). 
 
Melting point (°C): 
25.15 (Huang et al., 2003) 
25.2 (BASF, 1997) 
 
Boiling point (°C): 
161.05 (Senol, 1998) 
 
Density (g/cm3): 
0.9416 at 20.00 °C (Kuus et al., 1996) 
0.9449 at 25 °C (Sax and Lewis, 1987) 
0.9412 at 30.00 °C (Senol, 1998) 
0.937 at 37 °C (Hawley, 1981) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.86 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
67.8 (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
0.406 (Dean, 1987) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
1.80 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
16.9 at 50.00 °C, 34.4 at 60.00 °C (headspace-GC, Hovorka et al., 2002) 
 
Interfacial tension with water (dyn/cm): 
3.92 at 16.2 °C (Demond and Lindner, 1993) 
3.1 at 25 °C (Murphy et al., 1957) 
 
Ionization potential (eV): 
10.00 (NIOSH, 1997) 
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Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for alicyclic alcohols 
are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
1.23 (shake flask-GLC, Hansch and Anderson, 1967) 
1.28 at 25 °C (shake flask-GLC, Park and Park, 2000) 
 
Solubility in organics: 
Miscible with aromatic hydrocarbons, ethanol, ethyl acetate, linseed oil, and petroleum solvents 
(Windholz et al., 1983) 
 
Solubility in water: 
3.82 wt % at 20 °C (Palit, 1947) 
33.70 g/L at 26.7 °C (Skrez and Murphy, 1954) 
43 g/kg at 30 °C (Patnaik, 1992) 
34 mL/L at 25.0 °C (residue-volume method, Booth and Everson, 1948, 1949) 
39.2 g/kg at 25 °C (Hansen et al., 1949) 
In g/kg: 50.0 at 7.2 °C, 47.8 at 9.4 °C, 45.8 at 9.7 °C, 44.1 at 11.2 °C, 45.5 at 12.0 °C, 42.3 at 14.2 

°C, 42.9 at 15.2 °C, 40.9 at 16.3 °C, 39.5 at 20.6 °C, 38.2 at 20.8 °C, 37.5 at 24.6 °C, 35.2 at 
27.55 °C, 35.7 at 28.7 °C, 33.7 at 31.85 °C, 34.1 at 33.6 °C, 32.6 at 40.4 °C, 31.8 at 40.45 °C, 
31.9 at 45.8 °C, 51.4 at 121.95 °C, 92.2 at 156.9 °C, 150.0 at 174.3 °C, 192 at 179.4 °C, 324 at 
184.72 °C (Sidgwick and Sutton, 1930) 

37,500 mg/L at 25 °C (Etzweiler et al., 1995) 
 
Vapor density: 
4.09 g/L at 25 °C, 3.46 (air = 1) 
 
Vapor pressure (mmHg): 
1 at 20 °C (NIOSH, 1997) 
3.5 at 34 °C (quoted, Verschueren, 1983) 
14.9 at 68.1 °C, 30.0 at 80.1 °C (Steele et al., 1997a) 
 
Environmental fate: 
 Biological. Reported biodegradation products include cyclohexanone (Dugan, 1972; 
Verschueren, 1983), 2-hydroxyhexanone, 1-oxa-2-oxocycloheptane, 6-hydroxyheptanoate, 6-
oxohexanoate, and adipate (quoted, Verschueren, 1983). In activated sludge inoculum, following a 
20-d adaptation period, 96.0% COD removal was achieved. The average rate of biodegradation 
was 28.0 mg COD/g⋅h (Pitter, 1976). 
 Photolytic. A photooxidation reaction rate constant of 1.74 x 10-13 cm3/molecule⋅sec was 
estimated for the reaction of cyclohexanol with OH radicals in the atmosphere (Atkinson, 1987). 
 Chemical/Physical. Cyclohexanol will not hydrolyze in water because it does not contain a 
hydrolyzable functional group (Kollig, 1993). 
 Complete combustion in air yields carbon dioxide and water vapor. 
  
Exposure limits: NIOSH REL: TWA 50 ppm (200 mg/m3), IDLH 400 ppm; OSHA PEL: TWA 
50 ppm; ACGIH TLV: TWA 50 ppm (adopted). 
 
Symptoms of exposure: May irritate eyes, nose, and throat. Ingestion can cause nausea, 
trembling, gastrointestinal disturbances (Patnaik, 1992), and narcosis (NIOSH, 1997). An irritation 
concentration of 200.00 mg/m3 in air was reported by Ruth (1986). 
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Toxicity: 
 LC50 (96-h) for fathead minnows 704 mg/L (Veith et al., 1983), bluegill sunfish 1,100 mg/L, 
Menidia beryllina 720 mg/L (quoted, Verschueren, 1983). 
 LC50 static bioassay values for fathead minnows in Lake Superior water maintained at 18 to 22 
°C after 1 and 24 to 96 h were 1,550 and 1.033 mg/L, respectively (Mattson et al., 1976). 
 Acute oral LD50 for rats 2,060 mg/kg (quoted, RTECS, 1985). 
 LD50 (subcutaneous) for mice 2,480 mg/kg (quoted, RTECS, 1985). 
 
Uses: In paint and varnish removers; solvent for lacquers, shellacs, and resins; manufacture of 
adipic acid, caprolactum, benzene, cyclohexene, chlorocyclohexane, cyclohexanone, 
nitrocyclohexane, and solid fuel for camp stoves; fungicidal formulations; polishes; plasticizers; 
soap and detergent manufacturing (stabilizer); emulsified products; blending agent; recrystallizing 
steroids; germicides; plastics; organic synthesis. 
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CYCLOHEXANONE 
 
Synonyms: AI3-00041; Anon; Anone; BRN 0385735; Caswell No. 270; CCRIS 5897; 
Cyclohexyl ketone; EINECS 203-631-1; EPA pesticide chemical code 025902; Hexanon; Hytrol 
O; Ketocyclohexane; Ketohexamethylene; Nadone; NCI-C55005; NSC 5711; Oxocyclohexane; 
Pimelic ketone; Pimelin ketone; RCRA waste number U057; Sextone; UN 1915. 
 

O

 
 
CASRN: 108-94-1; DOT: 1915; DOT label: Flammable liquid; molecular formula: C6H10O; FW: 
98.14; RTECS: GW1050000; Merck Index: 12, 2795 
 
Physical state, color, and odor: 
Clear, colorless to pale yellow, oily liquid with a peppermint-like odor. Experimentally 
determined detection and recognition odor threshold concentrations were identical: 480 µg/m3 
(120 ppmv) (Hellman and Small, 1974). 
 
Melting point (°C): 
-16.4 (Weast, 1986) 
-32.1 (Windholz et al., 1983) 
-47 (Aldrich, 1990) 
 
Boiling point (°C): 
156.7 (BASF, 1998) 
 
Density (g/cm3): 
0.9478 at 20 °C (Weast, 1986) 
0.9412 at 25.00 °C (Aralaguppi et al., 1999) 
0.93758 at 30.00 °C (Venkatesu and Rao, 1996) 
0.9323 at 35.00 °C (Nayak et al., 2003) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.87 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
35.2 (NIOSH, 1997) 
44.0 (BASF, 1998) 
 
Lower explosive limit (%): 
1.1 at 100 °C (NIOSH, 1997) 
 
Upper explosive limit (%): 
9.4 (NFPA, 1984) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
1.2 at 25 °C (Hawthorne et al., 1985) 
6.92 at 60.00 °C, 10.7 at 70.00 °C, 16.4 at 80.00 °C (headspace-GC, Hovorka et al., 2002) 
 
Interfacial tension with water (dyn/cm): 
3.9 at 25 °C (quoted, Freitas et al., 1997) 



288    Groundwater Chemicals Desk Reference 
 

 

Ionization potential (eV): 
9.14 ± 0.01 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for alicyclic ketones 
are lacking in the documented literature. However, its high solubility in water suggests its 
adsorption to soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
0.81 (quoted, Leo et al., 1971) 
0.90 (shake flask-GLC, Park and Park, 2000) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, chloroform, and ether (Weast, 1986) 
 
Solubility in water: 
15 g/L 10 °C, 50 g/L at 30 °C (quoted, Windholz et al., 1983) 
23 g/L at 20 °C, 24 g/L at 31 °C (quoted, Verschueren, 1983) 
In wt %: 13.7 at 0 °C, 11.5 at 9.8 °C, 9.7 at 19.5 °C, 8.2 at 29.8 °C, 7.5 at 40.1 °C, 7.0 at 50.2 °C, 

6.7 at 60.5 °C, 6.5 at 71.1 °C, 6.8 at 80.2 °C, 6.9 at 90.7 °C (shake flask-GC, Stephenson, 1992) 
 
Vapor density: 
4.01 g/L at 25 °C, 3.39 (air = 1) 
 
Vapor pressure (mmHg): 
4 at 20 °C, 6.2 at 30 °C (quoted, Verschueren, 1983) 
5 at 20 °C (NIOSH, 1997) 
4.5 at 25 °C (Banerjee et al., 1990) 
 
Environmental fate: 
 Biological. In activated sludge inoculum, 96.0% COD removal was achieved. The average rate 
of biodegradation was 30.0 mg COD/g⋅h (Pitter, 1976). 
 Photolytic. Atkinson (1985) reported an estimated photooxidation rate constant of 1.56 x 10-11 
cm3/molecule⋅sec for the reaction of cyclohexanone and OH radicals in the atmosphere at 298 K. 
 Chemical/Physical. Cyclohexanone will not hydrolyze because it has no hydrolyzable 
functional group. 
 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in effluent 
concentration of 332 mg/L. The adsorbability of the carbon used was 134 mg/g carbon (Guisti et 
al., 1974). Similarly, at influent concentrations of 10, 1.0, 0.1, and 0.01 mg/L, the GAC adsorption 
capacities were 36, 6.2, 1.1, and 0.19 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits: NIOSH REL: TWA 25 ppm (100 mg/m3), IDLH 700 ppm; OSHA PEL: TWA 
50 ppm (200 mg/m3); ACGIH TLV: TWA 25 ppm (adopted). 
 
Symptoms of exposure: May irritate eyes and throat. Contact with eyes may cause cornea 
damage (Patnaik, 1992). An irritation concentration of 100.00 mg/m3 in air was reported by Ruth 
(1986). 
 
Toxicity: 
 EC50 (48-h) and EC50 (24-h) values for Spirostomum ambiguum were 442 mg/L (Nałecz-
Jawecki and Sawicki, 1999). 
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 LC50 (96-h) for fathead minnows 527 mg/L (Veith et al., 1983). 
 LC50 (48-h) and LC50 (24-h) values for Spirostomum ambiguum were 3.57 and 3.66 g/L, 
respectively (Nałecz-Jawecki and Sawicki, 1999). 
 Acute oral LD50 for mice 1,400 mg/kg, rats 1,535 mg/kg (quoted, RTECS, 1985). 
 
Uses: Solvent for cellulose acetate, crude rubber, natural resins, nitrocellulose, vinyl resins, waxes, 
fats, oils, shellac, rubber, DDT, and other pesticides; preparation of adipic acid and caprolactum; 
additive in wood stains, paint, PVC paints, lacquers (to prevent blushing or improve flow), and 
varnish removers; degreasing of metals; spot remover; lube oil additive; in PVC adhesives to 
control evaporation rate; leveling agent in dyeing and delustering silk. 
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CYCLOHEXENE 
 
Synonyms: AI3-03146; Benzene tetrahydride; BRN 0906737; Cyclohex-1-ene; 1-Cyclohexene; 
EINECS 203-807-8; Hexanaphthylene; NSC 24835; Tetrahydrobenzene; 1,2,3,4-Tetrahydro-
benzene; UN 2256. 
 

 
 
CASRN: 110-83-8; DOT: 2256; DOT label: Flammable liquid; molecular formula: C6H10; FW: 
82.15; RTECS: GW2500000; Merck Index: 12, 2796 
 
Physical state, color, and odor: 
Clear, colorless liquid with a sweet odor. Odor threshold concentration is 0.18 ppm (quoted, 
Amoore and Hautala, 1983). 
 
Melting point (°C): 
-103.5 (Weast, 1986) 
 
Boiling point (°C): 
83 (Weast, 1986) 
 
Density (g/cm3): 
0.81096 at 20 °C, 0.80609 at 25 °C (Dreisbach, 1959) 
0.7823 at 50 °C (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.88 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-20 (BASF, 1997a) 
 
Heat of fusion (kcal/mol): 
0.787 (Dean, 1987) 
 
Henry’s law constant (x 10-2 atm⋅m3/mol): 
3.85 at 25 °C (Nielsen et al., 1994) 
 
Ionization potential (eV): 
8.72 (Franklin et al., 1969) 
9.18 (Collin and Lossing, 1959) 
9.20 (Rav-Acha et al., 1987) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for alicyclic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.86 (Hansch and Leo, 1979) 
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Solubility in organics: 
Soluble in acetone, alcohol, benzene, and ether (Weast, 1986). 
 
Solubility in water: 
130 mg/L at 25 °C (shake flask-gravimetric, McBain and Lissant, 1951) 
213 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
281, 286 mg/kg at 23.5 °C (elution chromatography, Schwarz, 1980) 
Based on an average reported value of 1.21 x 10-4 lb. mole/ft3 at 25 °C, the solubility is 0.16 wt % 

(vapor pressure apparatus, Farkas, 1965) 
In 1 mM nitric acid: 4.95, 3.46, and 2.49 mM at 30, 35, and 40 °C, respectively (Natarajan and 

Venkatachalam, 1972) 
 
Vapor density: 
3.36 g/L at 25 °C, 2.84 (air = 1) 
 
Vapor pressure (mmHg): 
67 at 20 °C (NIOSH, 1997) 
88.8 at 25 °C (estimated using Antoine equation, Dreisbach, 1959) 
 
Environmental fate: 
 Biological. Cyclohexene biodegrades to cyclohexanone (Dugan, 1972; Verschueren, 1983). 
 Photolytic. The following rate constants were reported for the reaction of cyclohexene with OH 
radicals in the atmosphere: 6.80 x 10-11 cm3/molecule⋅sec (Atkinson et al., 1979), 6.75 x 10-11 
cm3/molecule⋅sec at 298 K (Sabljić and Güsten, 1990), 5.40 x 10-11 cm3/molecule⋅sec at 298 K 
(Rogers, 1989), 1.0 x 10-10 cm3/molecule⋅sec at 298 K (Atkinson, 1990); with ozone in the gas-
phase: 1.69 x 10-16 cm3/molecule⋅sec at 298 K (Japar et al., 1974), 2.0 x 10-16 at 294 K (Adeniji et 
al., 1981), 1.04 x 10-16 cm3/molecule⋅sec (Atkinson et al., 1983), 1.04 x 10-16 at 298 K (Atkinson 
and Carter, 1984); with NO3 in the atmosphere: 5.26 x 10-13 cm3/molecule⋅sec (Sabljić and Güsten, 
1990); 5.3 x 10-13 cm3/molecule⋅sec at 298 K (Atkinson, 1990), and 5.28 x 10-13 cm3/molecule⋅sec 
at 295 K (Atkinson, 1991). Cox et al. (1980) reported a rate constant of 6.2 x 10-11 
cm3/molecule⋅sec for the reaction of gaseous cyclohexene with OH radicals based on a value of 8 
x 10-12 cm3/molecule⋅sec for the reaction of ethylene with OH radicals. 
 Chemical/Physical. Gaseous products formed from the reaction of cyclohexene with ozone were 
(% yield): formic acid (12), carbon monoxide (18), carbon dioxide (42), ethylene (1), and 
valeraldehyde (17) (Hatakeyama et al., 1987). In a smog chamber experiment conducted in the 
dark at 25 °C, cyclohexane reacted with ozone. The following products and their respective molar 
yields were: oxalic acid (6.16%), malonic acid (6.88%), succinic acid (0.63%), glutaric acid 
(5.89%), adipic acid (2.20%), 4-hydroxybutanal (2.60%), hydroxypentanoic acid (1.02%), 
hydroxyglutaric acid (2.33%), hydroxyadipic acid (1.19%), 4-oxobutanoic acid (6.90%), 4-
oxopentanoic acid (4.52%), 6-oxohexanoic acid (4.16%), 1,4-butandial (0.53%), 1,5-pentanedial 
(0.44%), 1,6-hexanedial (1.64%), and pentanal (17.05%). 
 Grosjean et al. (1996) investigated the atmospheric chemistry of cyclohexene with ozone and an 
ozone-nitrogen oxide mixture under ambient conditions. The reaction of cyclohexene and ozone in 
the dark yielded pentanal and cyclohexanone. The sunlight irradiation of cyclohexene with ozone-
nitrogen oxide yielded the following carbonyls: formaldehyde, acetaldehyde, acetone, propanal, 
butanal, pentanal, and a C4 carbonyl. 
 Cyclohexene reacts with chlorine dioxide in water forming 2-cyclohexen-1-one (Rav-Acha et 
al., 1987). 
  
Exposure limits: NIOSH REL: TWA 300 ppm (1,015 mg/m3), IDLH 2,000 ppm; OSHA PEL: 
TWA 300 ppm; ACGIH TLV: TWA 300 ppm (adopted). 
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Symptoms of exposure: Irritation of eyes, skin, and respiratory tract. Inhalation of high 
concentrations may cause drowsiness (NIOSH, 1997; Patnaik, 1992). 
 
Uses: Manufacture of adipic acid, hexahydrobenzoic acid, maleic acid, 1,3-butadiene; catalyst 
solvent; oil extraction; component of coal tar; stabilizer for high octane gasoline; organic 
synthesis. 
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CYCLOPENTADIENE 
 
Synonyms: Cyclopenta-1,3-diene; 1,3-Cyclopentadiene; EINECS 208-835-4; Pentole; R-pentine; 
Pyropentylene. 
 

 
 
CASRN: 542-92-7; molecular formula: C5H6; FW: 66.10; RTECS: GY1000000; Merck Index: 12, 
2807 
 
Physical state, color, and odor: 
Colorless liquid with a turpentine-like odor. Odor threshold concentration is 1.9 ppm (quoted, 
Amoore and Hautala, 1983). 
 
Melting point (°C): 
-97.2 (Weast, 1986) 
-85 (Windholz et al., 1983) 
 
Boiling point (°C): 
40.0 (Weast, 1986) 
41.5–42 (Windholz et al., 1983) 
 
Density (g/cm3): 
0.804 at 20 °C (Judersleben, 1977) 
0.7966 at 25 °C (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.99 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
16.0 (Streitwieser and Nebenzahl, 1976) 
 
Flash point (°C): 
25.0 (open cup, NIOSH, 1997) 
 
Henry’s law constant (x 10-2 atm⋅m3/mol): 
5.1 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
8.56 (NIOSH, 1997) 
8.97 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for alicyclic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.34 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Miscible with acetone, benzene, carbon tetrachloride, and ether. Soluble in acetic acid, aniline, and 
carbon disulfide (Windholz et al., 1983). 
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Solubility in water: 
10.3 mM at 25 °C (shake flask-UV spectrophotometry, Streitwieser and Nebenzahl, 1976) 
 
Vapor pressure (mmHg): 
381 at 20.6 °C, 735 at 40.6 °C, 1,380 at 60.9 °C (Stoeck and Roscher, 1977) 
 
Vapor density: 
2.70 g/L at 25 °C, 2.28 (air = 1) 
 
Environmental fate: 
 Biological. Cyclopentadiene may be oxidized by microbes to cyclopentanone (Dugan, 1972). 
 Chemical/Physical. Dimerizes to dicyclopentadiene on standing (Windholz et al., 1983). 
 
Exposure limits: NIOSH REL: TWA 75 ppm (200 mg/m3), IDLH 750 ppm; OSHA PEL: TWA 
75 ppm; ACGIH TLV: TWA 75 ppm (adopted). 
 
Symptoms of exposure: Irritation of eyes and nose (Patnaik, 1992). 
 
Toxicity: 
 Acute oral LD50 (dimeric form) for rats is 820 mg/kg (Patnaik, 1992). 
 
Uses: Manufacture of resins; chlorinated insecticides; organic synthesis (Diels-Alder reaction). 
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CYCLOPENTANE 
 
Synonyms: BRN 1900195; Cyclopentamethylene; EINECS 206-016-6; EINECS 270-696-0; NSC 
60213; Pentamethylene; UN 1146. 
 

 
 
Note: According to Chevron Phillips Company’s (2004) product literature, 99.0–99.5% 
cyclopentane contains the following compounds: n-pentane (0.2 wt %), 2,2-dimethylbutane (0.1 
wt %), and methylcyclopentane (0.2 wt %). 
 
CASRN: 287-92-3; DOT: 1146; DOT label: Flammable liquid; molecular formula: C5H10; FW: 
70.13; RTECS: GY2390000; Merck Index: 12, 2809 
 
Physical state and color: 
Colorless, mobile, flammable liquid with an odor resembling cyclohexane. 
 
Melting point (°C): 
-93.9 (Weast, 1986) 
 
Boiling point (°C): 
49.20 (Cheng et al., 1997) 
 
Density (g/cm3): 
0.76512 at 0.00 °C, 0.7620 at 5.00 °C, 0.75532 at 10.00 °C, 0.75027 at 15.00 °C, 0.74502 at 20.00 

°C, 0.73863 at 25.00 °C, 0.73197 at 30.00 °C (Ma et al., 2003) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.93 at 20 °C (Witherspoon and Bonoli, 1969) 
1.04 at 25 °C (Bonoli and Witherspoon, 1968) 
 
Dissociation constant, pKa: 
≈ 44 (Gordon and Ford, 1972) 
 
Flash point (°C): 
-37.2 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.1 (NIOSH, 1997) 
 
Upper explosive limit (%): 
8.7% (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
0.1455 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (atm⋅m3/mol): 
0.164, 0.240, and 0.300 at 27.9, 35.8, and 45.0 °C, respectively (dynamic headspace, Hansen et al., 
1995) 
 
Interfacial tension with water (dyn/cm at 20 °C): 
28 (CHRIS, 1984) 
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Ionization potential (eV): 
10.53 ± 0.05 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for alicyclic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
3.00 (Leo et al., 1975) 
 
Solubility in organics: 
Miscible with ether and other hydrocarbon solvents (Windholz et al., 1983), such as pentane, 

hexane, and cyclohexane. 
In methanol, g/L: 680 at 5 °C, 860 at 10 °C, 1,400 at 15 °C. Miscible at higher temperatures (Kiser 

et al., 1961). 
 
Solubility in water: 
In mg/kg: 160 at 25 °C, 163 at 40.1 °C, 180 at 55.7 °C, 296 at 99.1 °C, 372 at 118.0 °C, 611 at 

137.3 °C, 792 at 153.1 °C (shake flask-GLC, Price, 1976) 
156 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1963, 1966) 
164 mg/L at 25 °C, 128 mg/L in artificial seawater (34.5 parts NaCl per 1,000 parts water) at 25 

°C (Groves, 1988) 
 
Vapor density: 
2.87 g/L at 25 °C, 2.42 (air = 1) 
 
Vapor pressure (mmHg): 
400 at 31.0 °C (estimated, Weast, 1986) 
 
Environmental fate: 
 Biological. Cyclopentane may be oxidized by microbes to cyclopentanol, which may oxidize to 
cyclopentanone (Dugan, 1972). 
 Photolytic. The following rate constants were reported for the reaction of octane and OH 
radicals in the atmosphere: 3.7 x 10-12 cm3/molecule⋅sec at 300 K (Hendry and Kenley, 1979); 5.40 
x 10-12 cm3/molecule⋅sec (Atkinson, 1979); 4.83 x 10-12 cm3/molecule⋅sec at 298 K (DeMore and 
Bayes, 1999); 6.20 x 10-12, 5.24 x 10-12, and 4.43 x 10-12 cm3/molecule⋅sec at 298, 299, and 300 K, 
respectively (Atkinson, 1985), 5.16 x 10-12 cm3/molecule⋅sec at 298 K (Atkinson, 1990), and 5.02 
x 10-12 cm3/mol·sec at 295 K (Droege and Tilly, 1987). 
 Chemical/Physical. Cyclopentane will not hydrolyze because it has no hydrolyzable functional 
group. Complete combustion in air yields carbon dioxide and water. 
 At elevated temperatures, rupture of the ring occurs forming ethylene and presumably allene 
and hydrogen (Rice and Murphy, 1942). 
 
Exposure limits: NIOSH REL: 600 ppm (1,720 mg/m3); ACGIH TLV: TWA 600 ppm (adopted). 
 
Symptoms of exposure: Exposure to high concentrations may produce depression of central 
nervous system. Symptoms include excitement, loss of equilibrium, stupor, and coma (Patnaik, 
1992). 
 
Source: Component of high octane gasoline (quoted, Verschueren, 1983). Harley et al. (2000) 
analyzed the headspace vapors of three grades of unleaded gasoline where ethanol was added to 
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replace methyl tert-butyl ether. Cyclopentane was detected at an identical concentration of 1.4 wt 
% in the headspace vapors for regular, mid-, and premium grades. 
 Schauer et al. (1999) reported cyclopentane in a diesel-powered medium-duty truck exhaust at 
an emission rate of 410 µg/km. 
 California Phase II reformulated gasoline contained cyclopentane at a concentration of 4.11 
g/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 0.78 and 85.4 mg/km, respectively (Schauer et al., 2002). 
 
Uses: Solvent for cellulose ethers and paints; azeotropic distillation agent; motor fuel; extractions 
of fats and wax; shoe industry; organic synthesis. 
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CYCLOPENTENE 
 
Synonyms: BRN 0635707; Cyclopenten; Cyclopent-1-ene; 1-Cyclopentene; Cyclopentenyl; 
EINECS 205-532-9; NSC 5160; UN 2246. 
 

 
 
CASRN: 142-29-0; DOT: 2246; molecular formula: C5H8; FW: 68.12; RTECS: GY5950000 
 
Physical state, color, and odor: 
Clear, colorless, watery, very flammable liquid with a characteristic sweet, petroleum-like odor. 
 
Melting point (°C): 
-135.08 (Dreisbach, 1959) 
 
Boiling point (°C): 
44.2 (Weast, 1986) 
 
Density (g/cm3): 
0.77199 at 20 °C, 0.76653 at 25 °C (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.95 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-30 (Acros Organics, 2002) 
 
Heat of fusion (kcal/mol): 
0.804 (Dean, 1987) 
 
Henry’s law constant (x 10-2 atm⋅m3/mol): 
6.3 at 25 °C (Hine and Mookerjee, 1975) 
 
Ionization potential (eV): 
9.01 (Franklin et al., 1969) 
9.27 (Collin and Lossing, 1959) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for alicyclic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.45 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Soluble in alcohol, benzene, ether, and petroleum (Weast, 1986) 
 
Solubility in water: 
535 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 



Cyclopentene    299 
 

 

In 1 mM nitric acid: 9.21, 8.97, and 8.71 mM at 30, 35, and 40 °C, respectively (shake flask-
titration, Natarajan and Venkatachalam, 1972) 

 
Vapor density: 
2.78 g/L at 25 °C, 2.35 (air = 1) 
 
Vapor pressure (mmHg): 
380 at 25 °C (estimated using Antoine equation, Dreisbach, 1959) 
 
Environmental fate: 
 Biological. Cyclopentene may be oxidized by microbes to cyclopentanol, which may oxidize to 
cyclopentanone (Dugan, 1972). 
 Photolytic. The following rate constants were reported for the reaction of cyclopentene with OH 
radicals in the atmosphere: 6.39 x 10-11 cm3/molecule⋅sec (Atkinson et al., 1983), 4.99 x 10-11 
cm3/molecule⋅sec at 298 K (Rogers, 1989), 4.0 x 10-10 cm3/molecule⋅sec (Atkinson, 1990) and 
6.70 x 10-11 cm3/molecule⋅sec (Sabljić and Güsten, 1990); with ozone in the atmosphere: 8.13 x 
10-16 at 298 K (Japar et al., 1974) and 9.69 x 10-16 cm3/molecule⋅sec at 294 K (Adeniji et al., 
1981); with NO3 in the atmosphere: 4.6 x 10-13 cm3/molecule⋅sec at 298 K (Atkinson, 1990) and 
5.81 x 10-13 cm3/molecule⋅sec at 298 K (Sabljić and Güsten, 1990). 
 Chemical/Physical. Gaseous products formed from the reaction of cyclopentene with ozone 
were (% yield): formic acid (11), carbon monoxide (35), carbon dioxide (42), ethylene (12), 
formaldehyde (13), and butanal (11). Particulate products identified include succinic acid, 
glutaraldehyde, 5-oxopentanoic acid, and glutaric acid (Hatakeyama et al., 1987). 
 At elevated temperatures, rupture of the C-C bond occurs forming molecular hydrogen and 
cyclopentadiene (95% yield) as the principal products (Rice and Murphy, 1942). 
 
Toxicity: 
 Acute oral LD50 for rats is 1,656 mg/kg (quoted, RTECS, 1985). 
 
Source: Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of cyclopentene was 7.8 mg/kg of pine burned. Emission rates of cyclopentene were not 
measured during the combustion of oak and eucalyptus. 
 California Phase II reformulated gasoline contained cyclopentene at a concentration of 1,120 
mg/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 480 and 31,700 µg/km, respectively (Schauer et al., 2002). 
 Given that cyclopentene is prepared from cyclohepentanol, the latter may be present as an 
impurity. 
 
Uses: Cross-linking agent; organic synthesis; solvent; extracting agent. 
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2,4-D 
 
Synonyms: Agrotect; AI3-08538; Amidox; Amoxone; Aqua-kleen; BH 2,4-D; BRN 1214242; 
Brush-rhap; B-Selektonon; Caswell No. 315; CCRIS 949; Chipco turf herbicide D; Chloroxone; 
Citrus fix; Crop rider; Crotilin; D 50; 2,4-D acid; Dacamine; Debroussaillant 600; Decamine; 
Ded-weed; Ded-weed LV-69; Desormone; Dichlorophenoxyacetic acid; (2,4-Dichlorophenoxy)-
acetic acid; Dicopur; Dicotox; Dinoxol; DMA-4; Dormone; EINECS 202-361-1; Emulsamine 
BK; Emulsamine E-3; ENT 8538; Envert 171; Envert DT; EPA pesticide chemical code 030001; 
Esteron; Esteron 76 BE; Esteron 44 weed killer; Esteron 99; Esteron 99 concentrate; Esteron brush 
killer; Esterone 4; Estone; Farmco; Fernesta; Fernimine; Fernoxone; Ferxone; Foredex 75; 
Formula 40; Hedonal; Herbidal; Ipaner; Krotiline; Lawn-keep; Macrondray; Miracle; Monosan; 
Moxone; NA 2765; Netagrone; Netagrone 600; NSC 423; Pennamine; Pennamine D; Phenox; 
Pielik; Planotox; Plantgard; RCRA waste number U240; Rhodia; Salvo; Spritz-hormin/2,4-D; 
Spritz-hormit/2,4-D; Super D weedone; Transamine; Tributon; Trinoxol; U 46; U-5043; U 46DP; 
UN 2765; Vergemaster; Verton; Verton D; Verton 2D; Vertron 2D; Vidon 638; Visko-rhap; 
Visko-rhap drift herbicides; Visko-rhap low volatile 4L; Weedar; Weddar-64; Weddatul; 
Weed-b-gon; Weedez wonder bar; Weedone; Weedone LV4; Weed-rhap; Weed tox; Weedtrol. 
 

Cl

Cl

O
OH

O

 
 
Note: According to WHO (1984) major impurities in technical grade 2,4-D include (2,6-dichloro-
phenoxy)acetic acid (0.5–1.5%), 2-chlorophenoxyacetic acid (0.1–0.5%), 4-chlorophenoxyacetic 
acid (0.2–0.8%), bis(2,4-dichlorophenoxy)acetic acid (0.1–2.0%), phenoxyacetic acid (trace–
0.2%), 2,4-dichlorophenol (0.6–1.0%), 2,6-dichlorophenol (0.001–0.048%), 2,4,6-trichlorophenol 
(0.001–0.14%), 2-chlorophenol (0.004–0.04%), 4-chlorophenol (0.0004–0.005%), and water (0.1–
0.8%). 
 
CASRN: 94-75-7; DOT: 2765; DOT label: Poison; molecular formula: C8H6Cl2O3; FW: 221.04; 
RTECS: AG6825000; Merck Index: 12, 2865 
 
Physical state, color, and odor: 
Odorless, white to pale yellow, powder or prismatic crystals. Impure formulations containing 2,4-
D as the main component may have a phenolic odor. 
 
Melting point (°C): 
139.6 (Plato and Glasgow, 1969) 
138.2–138.8 (Crosby and Tutass, 1966) 
 
Boiling point (°C): 
160 at 0.4 mmHg (Weast, 1986) 
 
Density (g/cm3): 
1.416 at 25 °C (quoted, Verschueren, 1983) 
1.5600 at 137–141 °C (Acros Organics, 2002) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.57 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
2.73 (Nelson and Faust, 1969) 
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2.80 at 20–25 °C, 3.22 at 60 °C (quoted, Bailey and White, 1965) 
2.87 (Cessna and Grover, 1978) 
2.90 at 25 °C (Jafvert et al., 1990) 
 
Flash point: 
Noncombustible solid (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
22.0 (Plato and Glasgow, 1969) 
 
Heat of fusion (kcal/mol): 
9.100 (DSC, Plato and Glasgow, 1969) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
6.72 and 0.84 were reported at pH values of 1 and 7, respectively (wetted-wall column, Rice et al., 
1997a) 
 
Bioconcentration factor, log BCF: 
0.845 (Chlorella fusca, Geyer et al., 1981) 
0.78 (Chlorella fusca, Freitag et al., 1982; Geyer et al., 1984) 
1.30 (activated sludge, Freitag et al., 1985) 
0.00 (fish, microcosm) (Garten and Trabalka, 1983) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.68 (Commerce soil), 1.88 (Tracy soil), 1.76 (Catlin soil) (McCall et al., 1981) 
2.05 (German sand), 3.07 (48% sand, 43% silt, 9% clay), 2.14 (78% sand, 12% silt, 10%), 1.76 

(22% sand, 55% silt, 23% clay) (Haberhauer et al., 2000) 
1.30 (includes salts, Kenaga and Goring, 1980) 
1.70–2.73 (average = 2.18 for 10 Danish soils, Løkke, 1984) 
2.05 (Spodosol, pH 3.9), 2.11 (Speyer soil, pH 5.8), 2.16 (Alfisol, pH 7.5) (Rippen et al., 1982) 
1.77 (Lubbeek II sand loam), 2.33 (Lubbeek II sand), 1.83 (Lubbeek I silt loam), 1.82 (Lubbeek 

III silt loam), 2.22 (Stookrooie II loamy sand), 1.80 (Fleron silty clay loam), 1.76 (Bullingen silt 
loam), 2.79 (Spa silty clay loam), 2.74 (Bernard-Fagne silt loam), 2.48 (Stavelot silt loam), 2.29 
(Meerdael silt loam), 2.52 (Soignes silt loam), 1.77 (Heverlee II sandy loam), 1.73 (Nodebais 
silt loam), 2.91 (Zolder sand - A1 horizon), 2.71 (Zolder sand - A2 horizon) (Moreale and Van 
Bladel, 1980) 

1.652 (European soil, Gawlik et al., 2000) 
 
Octanol/water partition coefficient, log Kow: 
2.65 (Hansch and Leo, 1985) 
2.50 (Riederer, 1990) 
2.59 (Freese et al., 1979) 
2.15 (aqueous phase contained 0.1 or 0.5 M HCl, Jafvert et al., 1990) 
 
Solubility in organics: 
At 25 °C (g/L): carbon tetrachloride (1), ethyl ether (270), acetone (850), and ethyl alcohol (1,300) 
(quoted, Bailey and White, 1965) 
 
Solubility in water: 
890 ppm at 25 °C (Chiou et al., 1977) 
900 mg/L at 25 °C (Davidson et al., 1980) 
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400 mg/L at 20 °C (Riederer, 1990) 
725 ppm at 25 °C (quoted, Bailey and White, 1965) 
2.36 mM at 25 °C (shake flask-spectrophometry, Leopold et al., 1960) 
2,940 µmol/L at 25 °C (LaFleur, 1979) 
620 mg/L at 20 °C (Fühner and Geiger, 1977) 
 
Vapor pressure (x 10-3 mmHg): 
4.7 at 20 °C (Riederer, 1990) 
 
Environmental fate: 
 Biological. 2,4-D degraded in anaerobic sewage sludge to 4-chlorophenol (Mikesell and Boyd, 
1985). In moist nonsterile soils, degradation of 2,4-D occurs via cleavage of the carbon-oxygen 
bond at the 2-position on the aromatic ring (Foster and McKercher, 1973). In filtered sewage 
water, 2,4-D underwent complete mineralization but degradation was much slower in oligotrophic 
water, especially when 2,4-D was present in high concentrations (Rubin et al., 1982). In a primary 
digester sludge under methanogenic conditions, 2,4-D did not display any anaerobic 
biodegradation after 60 d (Battersby and Wilson, 1989). 
 Faulkner and Woodstock (1964) reported the soil microorganism Aspergillus niger degraded 
2,4-D to 2,4-dichloro-5-hydroxyphenoxyacetic acid. 
 Soil. In moist soils, 2,4-D degraded to 2,4-dichlorophenol and 2,4-dichloroanisole as 
intermediates followed by complete mineralization to carbon dioxide (Wilson and Cheng, 1978; 
Smith, 1985; Stott, 1983). 2,4-Dichlorophenol was reported as a hydrolysis metabolite 
(Somasundaram et al., 1989, 1991; Somasundaram and Coats, 1991). In a soil pretreated with its 
hydrolysis metabolite, 80% of the applied [14C]2,4-D mineralized to 14CO2 within 4 d. In soils not 
treated with the hydrolysis product (2,4-dichlorophenol), only 6% of the applied [14C]2,4-D 
degraded to 14CO2 after 4 d (Somasundaram et al., 1989). Steenson and Walker (1957) reported 
that the soil microorganisms Flavobacterium peregrinum and Achromobacter both degraded 2,4-D 
yielding 2,4-dichlorophenol and 4-chlorocatechol as metabolites. The microorganisms 
Gloeosporium olivarium, Gloeosporium kaki, and Schisophyllum communs also degraded 2,4-D in 
soil forming 2-(2,4-dichlorophenoxy)ethanol as the major metabolite (Nakajima et al., 1973). 
Microbial degradation of 2,4-D was more rapid under aerobic conditions (half-life = 1.8–3.1 d) 
than under anaerobic conditions (half-life = 69–135 d) (Liu et al., 1981). In a 5-d experiment, 
[14C]2,4-D applied to soil water suspensions under aerobic and anaerobic conditions gave 14CO2 
yields of 0.5 and 0.7%, respectively (Scheunert). The reported degradation half-lives for 2,4-D in 
soil ranged from 4 d in a laboratory experiment (McCall et al., 1981a) to 15 d (Jury et al., 1987). 
Degradation half-lives were determined in six soils: Catlin (1.5 d), Cecil (3.0 d), Commerce (5 d), 
Fargo (8.5 d), Keith (3.9 d), Walla Walla (2.5 d) (McCall et al., 1981a). Residual activity in soil is 
limited to approximately 6 wk (Hartley and Kidd, 1987). 
 After one application of 2,4-D to soil, the half-life was reported to be approximately 80 d but 
can be as low as 2 wk after repeated applications (Cullimore, 1971). The half-lives for 2,4-D in 
soil incubated in the laboratory under aerobic conditions ranged from 4 to 34 d with an average of 
16 d (Altom and Stritzke, 1973; Foster and McKercher, 1973; Yoshida and Castro, 1975). In field 
soils, the disappearance half-lives were lower and ranged from approximately 1 to 15 d with an 
average of 5 d (Radosevich and Winterlin, 1977; Wilson and Cheng, 1976; Stewart and Gaul, 
1977). Under aerobic conditions, the mineralization half-lives of 2,4-D in soil ranged from 11 to 
25 d (Ou et al., 1978; Wilson and Cheng, 1978). The half-lives of 2,4-D in a sandy loam, clay 
loam, and an organic amended soil under nonsterile conditions were 722 to 2,936, 488 to 3,609, 
and 120 to 1,325 d, respectively (Schoen and Winterlin, 1987). Disappearance half-lives of 2,4-D 
were determined in two soils following a 28-d incubation period. In a Cecil loamy sand (Typic 
Hapludult), half-lives ranged from 3.9 to 9.4 and 6.8 to 115 d at 25 and 35 °C, respectively. In a 
Wenster sandy clay loam (Typic Haplaquoll), half-lives ranged from 7.0 to 254 and 6.7 to 176 d at 
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25 and 35 °C, respectively. The disappearance half-lives of 2,4-D generally increased with an 
increase of soil moisture content (Ou, 1984). 
 In sandy loam and muck soils, 2,4-D degraded under first-order kinetics. Half-lives were 36 d 
for aerobic sandy loam, 3.4 d for aerobic muck, and 9.3 d for anaerobic muck (Cheah et al., 1998). 
 Groundwater. According to the U.S. EPA (1986), 2,4-D has a high potential to leach to 
groundwater. 
 Plant. Reported metabolic products in bean and soybean plants include 4-O-β-glucosides of 4-
hydroxy-2,5-dichlorophenoxyacetic acid, 4-hydroxy-2,3-dichlorophenoxyacetic acid, N-(2,4-
dichlorophenoxyacetyl)-L-aspartic acid, and N-(2,4-dichlorophenocyacetyl)-L-glutamic acid. 
Metabolites identified in cereals and strawberries include 1-O-(2,4-dichlorophenoxyacetyl)-β-D-
glucose and 2,4-dichlorophenol, respectively (quoted, Verschueren, 1983). In alfalfa, the side 
chain in the 2,4-D molecule was lengthened by two and four methylene groups resulting in the 
formation of (2,4-dichlorophenoxy)butyric acid and (2,4-dichlorophen-oxy)hexanoic acid, 
respectively. In several resistant grasses, however, the side chain increased by one methylene 
group forming (2,4-dichlorophenoxy)propionic acid (Hagin and Linscott, 1970). 
 2,4-D was metabolized by soybean cultures forming 2,4-dichlorophenoxyacetyl derivatives of 
alanine, leucine, phenylalanine, tryptophan, valine, aspartic and glutamic acids (Feung et al., 1971, 
1972, 1973). On bean plants, 2,4-D degraded via β-oxidation and ring hydroxylation to form 2,4-
dichloro-4-hydroxyphenoxyacetic acid, 2,3-dichloro-4-hydroxyphenoxyacetic acid (Hamilton et 
al., 1971), and 2-chloro-4-hydroxyphenoxyacetic acid. 2,5-Dichloro-4-hydroxyphenoxyacetic acid 
was the predominant product identified in several weed species and 2-chloro-4-hydroxyphen-
oxyacetic acid was present in low quantities in wild buckwheat, yellow foxtail, and wild oats 
(Fleeker and Steen, 1971). 
 Esterification of 2,4-D with plant constituents via conjugation formed the β-D-glucose ester of 
2,4-D (Thomas et al., 1964). 
 Photolytic. Photolysis of 2,4-D in distilled water using mercury arc lamps (λ = 254 nm) or by 
natural sunlight yielded 2,4-dichlorophenol, 4-chlorocatechol, 2-hydroxy-4-chlorophenoxyacetic 
acid, 1,2,4-benzenetriol, and polymeric humic acids. The half-life for this reaction is 50 min 
(Crosby and Tutass, 1966). A half-life of 2 to 4 d was reported for 2,4-D in water irradiated at 356 
nm (Baur and Bovey, 1974). 
 Bell (1956) reported that the composition of photodegradation products formed were dependent 
upon the initial 2,4-D concentration and pH of the solutions. 2,4-D undergoes reductive 
dechlorination when various polar solvents (methanol, butanol, isobutyl alcohol, tert-butyl 
alcohol, octanol, ethylene glycol) are irradiated at wavelengths between 254 to 420 nm. 
Photoproducts formed included 2,4-dichlorophenol, 2,4-dichloroanisole, 4-chlorophenol, 2- and 4-
chlorophenoxy-acetic acid (Que Hee and Sutherland, 1981). 
 Irradiation of a 2,4-D sodium salt solution by a 660-W mercury discharge lamp produced 2,4-
dichlorophenol within 20 min. Continued irradiation resulted in continued decomposition. The 
irradiation times required for 50% decomposition of the 2,4-D sodium salt at pH values of 4.0, 7.0, 
and 9.0 are 71, 50, and 23 min, respectively (Aly and Faust, 1964). 
 Surface Water. In filtered lake water at 29 °C, 90% of 2,4-D (1 mg/L) mineralized to carbon 
dioxide. The half-life was <5 d. At low concentrations (0.2 mg/L), no mineralization was observed 
(Wang et al., 1984). Subba-Rao et al. (1982) reported that 2,4-D in very low concentrations 
mineralized in one of three lakes tested. Mineralization did not occur when concentrations were at 
the picogram level. A degradation rate constant of 0.058/d at 29 °C was reported. At original 
concentrations of 100 mg/L and 100 µg/L in autoclaved water, the amount of 2,4-D remaining 
after 56 d of incubation were 81.6 and 79.6%, respectively (Wang et al., 1994). 
 In clear and muddy waters, hydrolysis half-lives were 18–>50 and 10–25 d, respectively, 
(Nesbitt and Watson, 1980). 
 Chemical/Physical. In a helium pressurized reactor containing ammonium nitrate and poly-
phosphoric acid at temperatures of 121 and 232 °C, 2,4-D was oxidized to carbon dioxide, water, 
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and HCl (Leavitt and Abraham, 1990). Carbon dioxide, chloride, aldehydes, oxalic and glycolic 
acids were reported as ozonation products of 2,4-D in water at pH 8 (Struif et al., 1978). Reacts 
with alkalies, metals, and amines forming water soluble salts (Hartley and Kidd, 1987). 
 In water, 2,4-D reacted with OH radicals at a first-order rate constant of 1.6 x 109/M·sec 
(Mabury and Crosby, 1996a). When 2,4-D was heated at 900 °C, carbon monoxide, carbon 
dioxide, chlorine, HCl, and oxygen were produced (Kennedy et al., 1972, 1972a). In liquid 
ammonia containing metallic sodium or lithium, 2,4-D degraded completely (Kennedy et al., 
1972a). Total mineralization of 2,4-D was observed when a solution containing the herbicide and 
Fenton’s reagent (ferrous ions and hydrogen peroxide) was subjected to UV light (λ = 300–400 
nm). One intermediate compound identified was oxalic acid (Sun and Pignatello, 1993). 
 Pignatello (1992) investigated the reaction of 2,4-D (0.1 mM) with Fenton’s reagent in an air-
saturated acidic solution at 21 °C. When the concentrations of Fe2+ and hydrogen peroxide 
concentrations were both >1 mM, the reaction time for complete transformation was <1 min. The 
transformation of 2,4-D to the major product, 2,4-dichlorophenol, decreased with increasing the 
initial pH. In the presence of Fe3+ and excess hydrogen perioxide, the mineralization of 2,4-D to 
carbon dioxide and chloride ions is nearly complete. The rate of reaction is sensitive to pH, the 
optimum pH at approximately 2.75. The reaction with Fe3+ and hydrogen perioxide is accelerated 
in the presence of UV light (λ >300 nm). In water, 2,4-D reacts with OH radicals at a rate of 8.4 x 
1012/M·h at 25 °C (Armbrust, 2000). 
 Gomez et al. (1988) studied the vapor-phase pyrolysis and combustion of 2,4-D in the 
temperature range 200–1,000 °C. 2,4-D began to decompose at 200–250 °C. In the presence of air, 
2,4-D completely degraded when the temperature exceeded 900 °C. HCl and chlorine were 
identified as products of thermal degradation. 
 The solubilities of the calcium and magnesium salts of 2,4-D acid at 25 °C are 9.05 and 25.1 
mM, respectively (Aly and Faust, 1964). 
 Ward and Getzen (1970) investigated the adsorption of aromatic acids on activated carbon 
under acidic, neutral, and alkaline conditions. The amount of 2,4-D (10-4 M) adsorbed by carbon at 
pH values of 3.0, 7.0, and 11.0 were 60.1, 18.8, and 14.3%, respectively. 
 
Exposure limits (mg/m3): NIOSH REL: TWA 10, IDLH 100; OSHA PEL: TWA 10; ACGIH 
TLV: TWA 10 (adopted). 
 
Toxicity: 
 EC50 (48-h) for Daphnia pulex 3.20 mg/L (Sanders and Cope, 1986). 
 EC50 (24-h) for Daphnia magna 249 mg/L, Daphnia pulex 324 mg/L (Lilius et al., 1995). 
 EC50 (5-min) for Photobacterium phosphoreum 100.7 mg/L (Somasundaram et al., 1990). 
 LC50 (96-h) for carp 5.1–20 mg/L (Spehar et al., 1982), rainbow trout 110 mg/L, fathead 
minnow 133 mg/L, bluegill sunfish 180 mg/L (Mayer and Ellersieck, 1986), Japanese medaka 
(Oryzias latipes) 2,780 mg/L (Holcombe et al., 1995), cutthroat trout 64 mg/L, lake trout 45 mg/L 
(Johnson and Finley, 1980). 
 LC50 (48-h) for bluegill sunfish 900 ppb, for rainbow trout 1.1 ppm (Edwards, 1977). 
 LC50 (24-h) for cutthroat trout 32 to 185 mg/L, lake trout 44.5 to 127.5 mg/L (Mayer and 
Ellersieck, 1986). 
 Acute oral LD50 for chickens 541 mg/kg, dogs 100 mg/kg, guinea pigs 469 mg/kg, hamsters 500 
mg/kg, mice 368 mg/kg, rats 370 mg/kg (quoted, RTECS, 1985), chicks 420 mg/kg (Morgulis et 
al., 1998). 
 
Drinking water standard (final): MCLG: 70 µg/L; MCL: 70 µg/L. In addition, a DWEL of 400 
µg/L was recommended (U.S. EPA, 2000). 
 
Uses: Systemic herbicide; weed killer and defoliant. 
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p,p′-DDD 
 
Synonyms: AI3-04225; 1,1-Bis(4-chlorophenyl)-2,2-dichloroethane; 1,1-Bis(p-chlorophenyl)-2,2-
dichloroethane; 2,2-Bis(4-chlorophenyl)-1,1-dichloroethane; 2,2-Bis-(p-chlorophenyl)-1,1-di-
chloroethane; BRN 1914072; Caswell No. 307; CCRIS 573; DDD; 4,4′-DDD; 1,1-Dichloro-2,2-
bis(p-chlorophenyl)ethane; 1,1-Dichloro-2,2-di(4-chlorophenyl)ethane; 1,1-Dichloro-2,2-di(p-
chlorophenyl)ethane; Dichlorodiphenyldichloroethane; 4,4′-Dichlorodiphenyldichloroethane; p,p′-
Dichlorodiphenyldichloroethane; 1,1′-(2,2-Dichloroethylidene)bis[4-chlorobenzene]; Dilene; 
EINECS 200-783-0; ENT 4225; ME-1700; NA 2761; NCI-C00475; OMS 1078; RCRA waste 
number U060; Rhothane; Rhothane D-3; Rothane; TDE; 4,4′-TDE; p,p′-TDE; Tetrahloro-
diphenylethane; UN 2761. 
 

Cl Cl

Cl Cl  
 
CASRN: 72-54-8; DOT: 2761; DOT label: Poison; molecular formula: C14H10Cl4; FW: 320.05; 
RTECS: KI0700000; Merck Index: 12, 3111 
 
Physical state and color: 
Crystalline white solid 
 
Melting point (°C): 
107–109 (Aldrich, 1990) 
 
Boiling point (°C): 
193 (Sax, 1985) 
 
Density (g/cm3): 
1.476 at 20 °C (Weiss, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.45 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Not pertinent (Weiss, 1986) 
 
Lower explosive limit (%): 
Not pertinent (Weiss, 1986) 
 
Upper explosive limit (%): 
Not pertinent (Weiss, 1986) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
6.62 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
3.27 at 5 °C, 5.63 at 15 °C, 7.30 at 20 °C, 9.47 at 25 °C, 20.7 at 35 °C; in 3% NaCl solution: 3.95 

at 5 °C, 7.70 at 15 °C, 15.8 at 25 °C, 27.6 at 35 °C (gas stripping-GC, Cetin et al., 2006) 
 
Bioconcentration factor, log BCF: 
4.92 (fish, microcosm) (Garten and Trabalka, 1983) 
2.79 (alga), 3.65 (snail), 3.43 (carp) (quoted, Verschueren, 1983) 
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Soil organic carbon/water partition coefficient, log Koc: 
5.12 (Taichung soil: pH 6.8, % sand: 25, % silt: 40, % clay: 35) (Ding and Wu, 1995) 
5.38 (Jury et al., 1987) 
6.6 (average using 9 suspended sediment samples from the St. Clair and Detroit Rivers, Lau et al., 

1989) 
 
Octanol/water partition coefficient, log Kow: 
5.99 (Callahan et al., 1979) 
5.061 (Rao and Davidson, 1980) 
5.80 (estimated using HPLC, DeKock and Lord, 1987) 
6.217 at 25 °C (shake flask-GLC, de Bruijn et al., 1989) 
 
Solubility in water (ppb): 
20 at 25 °C (extraction-GLC, Weil et al., 1974) 
50 at 15 °C, 90 at 25 °C, 150 at 35 °C, 240 at 45 °C (particle size ≤5 µm, Biggar and Riggs, 1974) 
 
Vapor density: 
17.2 ng/L at 30 °C (Spencer and Cliath, 1972) 
 
Vapor pressure (x 10-6 mmHg): 
1.02 at 30 °C (Spencer and Cliath, 1972) 
4.68 at 25 °C (estimated-GC, Bidleman, 1984) 
8.25, 12.2 at 25 °C (subcooled liquid vapor pressure calculated from GC retention time data, 

Hinckley et al., 1990) 
 
Environmental fate: 
 Biological. It was reported that p,p′-DDD, a major biodegradation product of p,p′-DDT, was 
degraded by Aerobacter aerogenes under aerobic conditions yielding 1-chloro-2,2-bis(p-
chlorophenyl)ethylene, 1-chloro-2,2-bis(p-chlorophenyl)ethane, and 1,1-bis(p-chlorophenyl)eth-
ylene. Under anaerobic conditions, however, four additional compounds were identified: bis(p-
chlorophenyl)acetic acid, p,p′-dichlorodiphenylmethane, p,p′-dichlorobenzhydrol, and p,p′-
dichlorobenzophenone (Fries, 1972). Under reducing conditions, indigenous microbes in Lake 
Michigan sediments degraded DDD to 2,2-bis(p-chlorophenyl)ethane and 2,2-bis(p-
chlorophenyl)ethanol (Leland et al., 1973). Incubation of p,p′-DDD with hematin and ammonia 
gave 4,4′-dichlorobenzophenone, 1-chloro-2,2-bis(p-chlorophenyl)ethylene, and bis(p-chlorophen-
yl)acetic acid methyl ester (Quirke et al., 1979). Using settled domestic wastewater inoculum, 
p,p′-DDD (5 and 10 mg/L) did not degrade after 28 d of incubation at 25 °C (Tabak et al., 1981). 
 Soil: In Hudson River, NY sediments, the presence of adsorbed p,p′-DDD in core samples 
suggests it is very persistent in this environment. The estimated half-life ranged from 4.2 to 4.5 yr 
(Bopp et al., 1982). 
 Chemical/Physical. The hydrolysis rate constant for p,p′-DDD at pH 7 and 25 °C was 
determined to be 2.8 x 10-6/h, resulting in a half-life of 28.2 yr (Ellington et al., 1987). At 85 °C, 
the hydrolysis half-lives were 5.3 d, 43 min, and 130 min at pH values 7.22, 9.67, and 10.26, 
respectively (Ellington et al., 1987). 2,2-Bis(4-chlorophenyl)-1-chloroethene and HCl were 
reported as hydrolysis products (Kollig, 1993). 
 
Toxicity: 
 EC50 (48-h) for Daphnia pulex 3.2 µg/L (Sanders and Cope, 1966), Simocephalus serrulatus 4.5 
µg/L, Cypridopsis vidua 45 µg/L (Johnson and Finley, 1980), Daphnia magna 9.0 µg/L (Mayer 
and Ellersieck, 1986). 
 EC50 (96-h) for Xenopus laevis 14.9 µM (Saka, 2004). 
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 LC50 (96-h) for Gammarus lacustris 0.64 to 0.86 µg/L, Palaemonetes kadiakensis 0.68 µg/L, 
Asellus breviacaudus 10.0 µg/L (quoted, Verschueren, 1983), Xenopus laevis 44.1 µM (Saka, 
2004), rainbow trout 70 µg/L, fathead minnow 4,400 µg/L, channel catfish 1,500 µg/L, 
largemouth bass 42 µg/L, walleye 14 µg/L (Johnson and Finley, 1980). 
 LC50 (48-h) for Simocephalus serrulatus 4.5 µg/L, Daphnia pulex 3.2 µg/L (Sanders and Cope, 
1966). 
 Acute oral LD50 for rats 113 mg/kg (quoted, RTECS, 1985), 60.8 µg/roach and 86.4 µg/roach 
for male and female, respectively (Gardner and Vincent, 1978). 
 
Uses: Dusts, emulsions, and wettable powders for contact control of leaf rollers and other insects 
on vegetables and tobacco. 
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p,p′-DDE 
 
Synonyms: AI3-01715; AIDS 166944; 2,2-Bis(4-chlorophenyl)-1,1-dichloroethene; 2,2-Bis(p-
chlorophenyl)-1,1-dichloroethene; 1,1-Bis(4-chlorophenyl)-2,2-dichloroethylene; 1,1-Bis(p-chlor-
ophenyl)-2,2-dichloroethylene; BRN 1913355; C-04596; CCRIS 193; DDE; 4,4′-DDE; DDT 
dehydrochloride; 1,1-Dichloro-2,2-bis(p-chlorophenyl)ethylene; Dichlorodiphenyldichloroeth-
ylene; p,p′-Dichlorodiphenyldichloroethene; p,p′-Dichlorodiphenyldichloroethylene; 1,1′-(Di-
chloroethenylidene)bis(4-chlorobenzene); EINECS 200-784-6; EINECS 272-60-8; NCI-
C00555; NSC 1153; UN 2761. 
 

Cl Cl

Cl Cl  
 
CASRN: 72-55-9; DOT: 2761; DOT label: Poison; molecular formula: C14H8Cl4; FW: 319.03; 
RTECS: KV9450000 
 
Physical state, color, and odor: 
White, crystalline, odorless powder 
 
Melting point (°C): 
88–90 (Leffingwell, 1975) 
89.8 (Plato and Glasgow, 1969) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.46 at 20 °C using method of Hayduk and Laudie (1974) 
 
Entropy of fusion (cal/mol⋅K): 
16.0 (Plato and Glasgow, 1969) 
 
Heat of fusion (kcal/mol): 
5.800 (DSC, Plato and Glasgow, 1969) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
At 23 °C: 1.22 and 3.65 in distilled water and seawater, respectively (Atlas et al., 1982) 
0.0417 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
0.013 at 5 °C, 0.030 at 15 °C, 0.042 at 20 °C, 0.050 at 25 °C, 0.085 35 °C; in 3% NaCl solution: 

0.040 at 5 °C, 0.058 at 15 °C, 0.165 at 25 °C, 0.189 at 35 °C (Cetin et al., 2006) 
0.33 at 25 °C (gas stripping-GC, Jantunen and Bidleman, 2006) 
 
Bioconcentration factor, log BCF: 
4.00–4.15 (fish tank), 7.26 (Lake Ontario) (rainbow trout, Oliver and Niimi, 1985) 
4.71 (freshwater fish), 4.44 (fish, microcosm) (Garten and Trabalka, 1983) 
4.91 (Oncorhynchus mykiss, Devillers et al., 1996) 
4.72 (Crassostrea virginica, Schimmel and Garnas, 1981) 
4.05 (green algae), 4.56 (snail), 4.77 (mosquito), 4.08 (Gambusia affinis) (Metcalf et al., 1975) 
4.44 (Gambusia affinis, 33-d exposure, Metcalf et al., 1971) 
4.91 (Oncorhynchus mykiss, 4-d exposure, Oliver and Niimi, 1985) 
 
Soil organic carbon/water partition coefficient, log Koc: 
5.386 (Reinbold et al., 1979) 
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4.42 (Taichung soil: pH 6.8, % sand: 25, % silt: 40, % clay: 35) (Ding and Wu, 1995) 
6.6 (average using 10 suspended sediment samples collected from the St. Clair and Detroit Rivers, 

Lau et al., 1989) 
Kd = 2.5 mL/g (Barcelona coastal sediments, Bayona et al., 1991). 
 
Octanol/water partition coefficient, log Kow: 
5.83 (Travis and Arms, 1988) 
5.69 (centrifuge flask-GLC, Freed et al., 1977, 1979a) 
5.766 (Kenaga and Goring, 1980) 
5.89 (estimated using HPLC-MS, Burkhard et al., 1985a) 
6.20 (estimated using HPLC, DeKock and Lord, 1987) 
6.956 at 25 °C (shake flask-GLC, de Bruijn et al., 1989) 
 
Solubility in organics: 
Soluble in fats and most solvents (IARC, 1974) 
 
Solubility in water: 
40 µg/L at 20 °C, 1.3 µg/L at 25 °C (Metcalf et al., 1973a) 
14 ppb at 20 °C (extraction-GLC, Weil et al., 1974) 
40 ppb at 20 °C (Chiou et al., 1977) 
55 ppb at 15 °C, 120 ppb at 25 °C, 235 ppb at 35 °C, 450 ppb at 45 °C (particle size ≤5 µm, 

Biggar and Riggs, 1974) 
65 ppb at 24 °C (shake flask-nephelometry, Hollifield, 1979) 
1.1 µg/L at 25 °C (generator column-HPLC/UV spectrophotometry, Swann et al., 1983) 
 
Vapor density: 
109 ng/L at 30 °C (Spencer and Cliath, 1972) 
 
Vapor pressure (x 10-6 mmHg): 
7.4 at 25 °C (GC, Wescott and Bidleman, 1981) 
15.7 at 25 °C (estimated-GC, Bidleman, 1984) 
7.4 at 25 °C (Wescott and Bidleman, 1981) 
20.3 at 25 °C (subcooled liquid vapor pressure calculated from GC retention time data, Hinckley 

et al., 1990) 
6.49 at 30 °C (Spencer and Cliath, 1972) 
13 at 30 °C (Wescott et al., 1981) 
 
Environmental fate: 
 Biological. In four successive 7-d incubation periods, p,p′-DDE (5 and 10 mg/L) was 
recalcitrant to degradation in a settled domestic wastewater inoculum (Tabak et al., 1981). 
 Photolytic. When an aqueous solution of p,p′-DDE (0.004 µM) in natural water samples from 
California and Hawaii were irradiated (maximum λ = 240 nm) for 120 h, 62% was photooxidized 
to p,p′-dichlorobenzophenone (Ross and Crosby, 1985). In an air-saturated distilled water medium 
irradiated with monochromic light (λ = 313 nm), p,p′-DDE degraded to p,p′-dichloro-
benzophenone, 1,1-bis(p-chlorophenyl)-2-chloroethylene (DDMU), and 1-(4-chlorophenyl)-1-
(2,4-dichlorophenyl)-2-chloroethylene (o-chloro DDMU). Identical photoproducts were also 
observed using tap water containing Mississippi River sediments (Miller and Zepp, 1979). The 
photolysis half-life under sunlight irradiation was reported to be 1.5 d (Mansour et al., 1989). 
 When p,p′-DDE in water was irradiated at 313 nm, a quantum yield of 0.3 was achieved. A 
photolysis half-life of 0.9 d in summer and 6.1 d in winter by direct sunlight at 40° latitude was 
observed. Photolysis products included DDMU (yield 20%), o-chloro DDMU (yield 15%), and a 
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dichlorobenzophenone (Zepp et al., 1976, 1977). Quantum yields of 0.26 and 0.24 were reported 
for the photolysis of p,p′-DDE in hexane at wavelengths of 254 and 313 nm, respectively (Mosier 
et al., 1969; Zepp et al., 1977). Singmaster (1975) reported a photolytic half-life of 1.1 d when 
p,p′-DDE (0.84 µg/L) in San Francisco Bay, CA water was subjected to sunlight. 
 When p,p′-DDE in a methanol solvent was photolyzed at 260 nm, a dichlorobenzophenone, a 
dichlorobiphenyl, DDMU, and 3,6-dichlorofluorenone (yield 10%) formed as the major products 
(Plimmer et al., 1970a). 
 Chemical/Physical. May degrade to bis(chlorophenyl)acetic acid in water (quoted, Verschueren, 
1983), or oxidize to p,p′-dichlorobenzophenone using UV light as a catalyst (HSDB, 1989). 
p,p′-DDE is resistant to hydrolysis. At pH 5 and 27 °C, the estimated half-life is >120 yr (Wolfe et 
al., 1977). This is in agreement with results reported by Eichelberger and Lichtenberg (1971). 
They found no change in p,p′-DDE concentration in water in an 8-wk period. 
 In a buffered anaerobic aqueous solution, p,p′-DDE was transformed by powdered zero-valent 
iron at 20 °C with and without the surfactant Triton-Z-114. First-order degradation rates were 1.6 
and 2.6/d without and with surfactant, respectively (Sayles et al., 1997). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 232, 98, 42, and 18 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Toxicity: 
 EC50 (21-d) for Xenopus laevis >393 µM (Saka, 2004). 
 LC50 (96-h) for rainbow trout 32 µg/L, Atlantic salmon 96 µg/L, bluegill sunfish 240 µg/L 
(Johnson and Finley, 1980), Xenopus laevis >393 µM (Saka, 2004). 
 Acute oral LD50 for rats 880 mg/kg (quoted, RTECS, 1985). 
 
Source: Agricultural runoff degradation of p,p′-DDT (quoted, Verschueren, 1983). 
 
Uses: Military product; chemical research. 
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p,p′-DDT 
 
Synonyms: Agritan; AI3-01506; Anofex; Arkotine; Azotox; 2,2-Bis(4-chlorophenyl)-1,1,1-tri-
chloroethane; 2,2-Bis(p-chlorophenyl)-1,1,1-trichloroethane; α,α-Bis(p-chlorophenyl)-β,β,β-tri-
chloroethane; 1,1-Bis(p-chlorophenyl)-2,2,2-trichloroethane; Bosan Supra; Bovidermol; BRN 
1882657; Caswell No. 308; CCRIS 194; Chlorophenothan; Chlorophenothane; Chloropheno-
toxum; Citox; Clofenotane; DDT; 4,4′-DDT; Dedelo; Deoval; Detox; Detoxan; Dibovan; Dichlor-
odiphenyltrichloroethane; p,p′-Dichlorodiphenyltrichloroethane; 4,4′-Dichlorodiphenyltrichloro-
ethane; Dicophane; Didigam; Didimac; Diphenyltrichloroethane; Dodat; Dykol; EINECS 200-
024-3; ENT 1506; Estonate; Genitox; Gesafid; Gesapon; Gesarex; Gesarol; Guesapon; Gyron; 
Havero extra; Ivoran; Ixodex; Kopsol; Mutoxin; NCI-C00464; Neocid; NSC 8939; OMS 16; 
Parachlorocidum; PEB1; Pentachlorin; Pentech; PPzeidan; RCRA waste number U061; Rukseam; 
Santobane; Trichlorobis(4-chlorophenyl)ethane; Trichlorobis(p-chlorophenyl)ethane; 1,1,1-Tri-
chloro-2,2-bis(p-chlorophenyl)ethane; 1,1,1-Trichloro-2,2-di(4-chlorophenyl)ethane; 1,1,1-Tri-
chloro-2,2-di(p-chlorophenyl)ethane; 1,1′-(2,2,2-Trichloroethylidene)bis[4-chlorobenzene]; 
Zeidane; Zerdane; UN 2761. 
 

Cl Cl
Cl

Cl Cl  
 
Note: According to IARC (1979), technical grade p,p′-DDT (77.1 wt %) typically contains o,p′-
DDT (14.9 wt %), p,p′-DDD (0.3 wt %) o,p′-DDD (0.1 wt %), p,p′-DDE (4.0 wt %), o,p′-DDE 
(0.1 wt %), and unidentified compounds (3.5 wt %). 
 
CASRN: 50-29-3; DOT: 2761; DOT label: Poison; molecular formula: C14H9Cl5; FW: 354.49; 
RTECS: KJ3325000; Merck Index: 12, 2898 
 
Physical state, color, odor, and taste: 
Whites crystals or waxy solid, with a faint, fragrant, aromatic-like odor. Tasteless. Odor threshold 
concentration is 200 ppb (quoted, Keith and Walters, 1992) and in water, 350 µg/kg (Sigworth, 
1964). 
 
Melting point (°C): 
109.8 (Plato and Glasgow, 1969) 
 
Boiling point (°C): 
260 (Weast, 1986) 
Decomposes (ATSDR, 1995) 
 
Density (g/cm3): 
1.56 at 15 °C (Weiss, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.37 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
72.3–77.3 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
16.5 (Plato and Glasgow, 1969) 
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Heat of fusion (kcal/mol): 
6.300 (DSC, Plato and Glasgow, 1969) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
3.8 (Eisenreich et al., 1983) 
5.2 (Jury et al., 1983) 
10.3 (Jury et al., 1984a) 
1.29 at 23 °C (fog chamber-GC, Fendinger et al., 1989) 
0.83 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
0.188 at 5 °C, 0.513 at 15 °C, 0.681 at 20 °C, 0.957 at 25 °C, 2.76 at 35 °C; in 3% NaCl solution: 

1.15 at 5 °C, 1.88 at 15 °C, 3.36 at 25 °C, 5.43 at 35 °C (gas stripping-GC, Cetin et al., 2006) 
 
Bioconcentration factor, log BCF: 
3.97 (algae, Geyer et al., 1984) 
4.15 (activated sludge), 3.28 (golden ide) (Freitag et al., 1985) 
4.53 (freshwater fish), 4.49 (fish, microcosm) (Garten and Trabalka, 1983) 
4.81, 4.86, 4.95, 4.97, 4.99 (Oncorhynchus mykiss, Devillers et al., 1996) 
3.67 (alga), 3.41 (Daphnia pulex), 3.56 (snail), 3.38 (carp) (quoted, Verschueren, 1983) 
 
Soil organic carbon/water partition coefficient, log Koc: 
5.146 (silt soil loam, Chiou et al., 1979) 
5.14 (Schwarzenbach and Westall, 1981) 
5.20 (Commerce soil), 5.17 (Tracy soil), 5.18 (Catlin soil) (McCall et al., 1981) 
6.26 (marine sediments, Pierce et al., 1974) 
5.39 (Rao and Davidson, 1980) 
5.68 (Taichung soil: pH 6.8, % sand: 25, % silt: 40, % clay: 35) (Ding and Wu, 1995) 
6.7 (average using 7 sediment samples from the St. Clair and Detroit Rivers, Lau et al., 1989) 
6.24 (Mivtahim soil), 5.95 (Gilat soil), 5.79 (Neve Yaar soil), 5.46 (Malkiya soil), 5.87 (Kinneret 

sediment), 5.77 (Kinneret-G sediment) (Gerstl and Mingelgrin, 1984) 
5.63 (estimated from HPLC capacity factors, Hodson and Williams, 1988) 
 
Octanol/water partition coefficient, log Kow: 
6.36 (shake flask-GC, Chiou et al., 1982) 
6.19 (centrifuge flask-GLC Freed et al., 1977, 1979a) 
5.76 (Travis and Arms, 1988) 
5.98 at 20 °C (shake flask-GC, Briggs, 1981; Mackay and Paterson, 1981) 
6.16, 6.17, 6.22, 6.44 (shake flask-HPLC, Brooke et al., 1986) 
6.21 (estimated from HPLC capacity factors, Eadsforth, 1986) 
6.28 (Geyer et al., 1984) 
4.89 (Wolfe et al., 1977) 
5.44 (Gerstl and Mingelgrin, 1984; estimated using HPLC-MS, Burkhard et al., 1985a) 
6.914 at 25 °C (shake flask-GLC, de Bruijn et al., 1989; shake flask-HPLC, Brooke et al., 1990) 
6.307 at 25 °C (shake flask-HPLC, Brooke et al., 1990) 
6.38 (estimated from HPLC capacity factors, Hammers et al., 1982) 
6.00 at 25 °C (generator column-GC, Paschke et al., 1998) 
5.94 at 25 °C (shake flask-GLC, Ellgehausen et al., 1981) 
An aggregate average value of 6.24 at 20 to 25 °C was reported based on 8 independent laboratory 

determinations (slow stirring-GC, Tolls et al., 2003) 
 
Solubility in organics: 
In g/L: Benzyl benzoate (420), carbon tetrachloride (450), chlorobenzene (740), cyclohexanone 
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(1,160), gasoline (100), isopropanol (30), kerosene (80–100), morpholine (750), peanut oil 
(110), pine oil (100–160), tetralin (610), tributyl phosphate (500) (Windholz et al., 1983). 

95.4 g/kg in triolein at 25 °C (Chiou and Manes, 1986) 
In wt %: acetone (21.2 at 0 °C, 27.3 at 7.2 °C, 40.3 at 24.0 °C, 59.0 at 48.0 °C); benzene (6.8 at 0 

°C, 27.1 at 7.2 °C, 44.0 at 24.0 °C, 59.3 at 48.0 °C; carbon tetrachloride (9.0 at 0 °C, 10.5 at 7.2 
°C, 18.0 at 24.0 °C, 34.8 at 45.0 °C); chloroform (18.2 at 0 °C, 21.9 at 7.2 °C, 31.0 at 24.0 °C, 
47.4 at 45.0 °C); 1,4-dioxane (8 at 0 °C, 29 at 7.2 °C, 46 at 24.0 °C, 61 at 48 °C); ethyl ether 
(15.0 at 0 °C, 18.9 at 7.2 °C, 27.5 at 24.0 °C); 95% ethanol (0.8 at 0 °C, 1.0 at 7.2 °C, 2.2 at 
24.0 °C, 3.9 at 48.0 °C); pyridine (21 at 0 °C, 36 at 7.2 °C, 51 at 24.0 °C, 62 at 48.0 °C) 
(Gunther, 1945) 

 
Solubility in water: 
5.5 µg/L at 25 °C (extraction-GLC, Weil et al., 1974) 
1.2 µg/L at 25 °C (Bowman et al., 1960) 
7 µg/L at 20 °C (Nisbet and Sarofim, 1972) 
5.4 µg/L at 24 °C (Chiou et al., 1986) 
4 µg/L at 24–25 °C (shake flask-nephelometry, Hollifield, 1979; Chiou et al., 1979) 
5.9 µg/L at 2 °C, 37.4 µg/L at 25 °C, 45 µg/L at 37.5 °C (shake flask-radiometric, Babers, 1955) 
10 to 100 ppb at 22 °C (Roeder and Weiant, 1946) 
2 ppb (Kapoor et al., 1973) 
In ppb: 17 at 15 °C, 25 at 25 °C, 37 at 35 °C, 45 at 45 °C (particle size ≤5 µm, Biggar and Riggs, 

1974) 
At 20–25 °C: 40 ppb (particle size ≤5 µm), 16 ppb (particle size ≤0.05 µm) (Robeck et al., 1965) 
7.7 µg/L at 20 °C (thin-layer coating-GC, Friesen et al., 1985) 
3.0 µg/L at 20 °C (Ellgehausen et al., 1980) 
40 µg/L at 20 °C (Ellgehausen et al., 1981) 
3 nmol/L at 25 °C (LaFleur, 1979) 
3.54 µg/L in Lake Michigan water at ≈ 25 °C (Eadie et al., 1990) 
4.5 ppb at 25 °C (Gerstl and Mingelgrin, 1984) 
5.1 µg/L at 25 °C (generator column-GC, Paschke et al., 1998) 
2.3 µg/L at 25 °C (generator column-HPLC/UV spectrophotometry, Swann et al., 1983) 
 
Vapor density: 
13.6 ng/L at 30 °C (Spencer and Cliath, 1972) 
 
Vapor pressure (x 10-7 mmHg): 
1.5 at 20 °C (Balson, 1947) 
1.29 at 20 °C, 4.71 at 50 °C, 6.76 at 100 °C (Webster et al., 1985) 
7.26 at 30 °C (Spencer and Cliath, 1972) 
1.40 at 30 °C (Wescott and Bidleman, 1981) 
0.19 at 10 °C, 1.29 at 20 °C, 6.14 at 30 °C (gas saturation, Wania et al., 1994) 
2.2, 4.3, 9.3, 40, 150, 480, 1,500, and 4,500 at 20, 25, 30, 40, 50, 60, 70, and 80 °C, respectively 

(Rothman, 1980). 
150, 533, 5,850, and 14,900 at 50.1, 60.1, 80.4, and 90.2 °C, respectively (Dickinson, 1956) 
0.5 at 25 °C (extrapolated from vapor pressures determined at higher temperatures, Tesconi and 

Yalkowsky, 1998) 
 
Environmental fate: 
 Biological. In four successive 7-d incubation periods, p,p′-DDT (5 and 10 mg/L) was 
recalcitrant to degradation in a settled domestic wastewater inoculum (Tabak et al., 1981). 
 Castro (1964) reported that iron(II) porphyrins in dilute aqueous solution was rapidly oxidized 
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by DDT to form the corresponding iron(III) chloride complex (hematin) and DDE, respectively. 
Incubation of p,p′-DDT with hematin and ammonia gave p,p′-DDD, p,p′-DDE, bis(p-
chlorophenyl)acetonitrile, 1-chloro-2,2-bis(p-chlorophenyl)ethylene, 4,4′-diichlorobenzophenone, 
and the methyl ester of bis(p-chlorophenyl)acetic acid (Quirke et al., 1979). 
 In 1 d, p,p′-DDT reacted rapidly with reduced hematin forming p,p′-DDD and unidentified 
products (Baxter, 1990). The white rot fungus Phanerochaete chrysosporium degraded p,p′-DDT 
yielding the following metabolites: 1,1-dichloro-2,2-bis(4-chlorophenyl)ethane (p,p′-DDD), 2,2,2-
trichloro-1,1-bis(4-chlorophenyl)ethanol (dicofol), 2,2-dichloro-1,1-bis(4-chlorophenyl)ethanol, 
and 4,4′-dichlorobenzophenone and carbon dioxide (Bumpus et al., 1985; Bumpus and Aust, 
1987). Mineralization began between the third and sixth day of incubation. The production of 
carbon dioxide was highest between 3 to 18 d of incubation, after which the rate of carbon dioxide 
produced decreased until the 30th day. It was suggested that the metabolism of p,p′-DDT was 
dependent on the extracellular lignin-degrading enzyme system of this fungus. The rate of carbon 
dioxide production was dependent on glucose concentration. A two-fold increase in glucose 
concentration more than doubled the amount of carbon dioxide produced (Bumpus et al., 1985). 
White rot fungi, namely Phanerochaete chrysosporium, Pleurotus sajorcaju, Pleurotus florida, 
and Pleurotus eryngii, degraded p,p′-DDT (50 µM) at degradation yields of 68.99 to 77.75, 78.23 
to 91.70, 74.74 to 77.97, and 46.92 to 65.98%, respectively. The experiments were conducted in a 
culture incubated at 30 °C for 20 d (Arisoy, 1998). 
 Mineralization of p,p′-DDT by the white rot fungi Pleurotus ostreatus, Phellinus weirri, and 
Polyporus versicolor was also demonstrated (Bumpus and Aust, 1987). Fries (1972) reported that 
Aerobacter aerogenes degraded p,p′-DDT under aerobic conditions forming p,p′-DDD, p,p′-DDE, 
1-chloro-2,2-bis(p-chlorophenyl)ethylene, 1-chloro-2,2-bis(p-chlorophenyl)ethane, and 1,1-bis(p-
chlorophenyl)ethylene. Under anaerobic conditions, the same organism produced four additional 
compounds. These were bis(p-chlorophenyl)acetic acid, p,p′-dichlorodiphenylmethane, p,p′-di-
chlorobenzhydrol, and p,p′-dichlorobenzophenone. Other degradation products of p,p′-DDT under 
aerobic and anaerobic conditions in soils using various cultures not previously mentioned include 
1,1-bis(p-chlorophenyl)-2,2,2-trichloroethanol (Kelthane) and 4-chlorobenzoic acid (Fries, 1972). 
 Under aerobic conditions, the amoeba Acanthamoeba castellanii (Neff strain ATCC 30.010) 
degraded p,p′-DDT to p,p′-DDE, p,p′-DDD, and dibenzophenone (Pollero and dePollero, 1978). 
 Incubation of p,p′-DDT with hematin and ammonia gave p,p′-DDD, p,p′-DDE, bis(p-
chlorophenyl)acetonitrile, 1-chloro-2,2-bis(p-chlorophenyl)ethylene, 4,4′-dichlorobenzophenone, 
and the methyl ester of bis(p-chlorophenyl)acetic acid (Quirke et al., 1979). 
 Chacko et al. (1966) reported DDT dechlorinated to DDD by six actinomycetes (Norcardia sp., 
Streptomyces albus, Streptomyces antibioticus, Streptomyces auerofaciens, Streptomyces cinna-
moneus, Streptomyces viridochromogenes) but not by eight fungi. The maximum degradation 
observed was 25% in 6 d. 
 Thirty-five microorganisms isolated from marine sediment and marine water samples taken 
from Hawaii and Houston, TX were capable of degrading p,p′-DDT. p,p′-DDD was identified as 
the major metabolite. Minor transformation products included 2,2-bis(p-chlorophenyl)-ethanol 
(DDOH), 2,2-bis(p-chlorophenyl)ethane, and p,p′-DDE (Patil et al., 1972). 
 In a 42-d experiment, [14C]p,p′-DDT applied to soil water suspensions under aerobic and 
anaerobic conditions gave 14CO2 yields of 0.8 and 0.7%, respectively (Scheunert et al., 1987). 
Similarly, Matsumura et al. (1971) found that p,p′-DDT was degraded by numerous aquatic 
microorganisms isolated from water and silt samples collected from Lake Michigan and its 
tributaries in Wisconsin. The major metabolites identified were TDE, DDNS, and DDE. p,p′-DDT 
was metabolized by the following microorganisms under laboratory conditions to p,p′-DDD: 
Escherichia coli (Langlois, 1967), Aerobacter aerogenes (Plimmer et al., 1968; Wedemeyer, 
1966), and Proteus vulgaris (Wedemeyer, 1966). In addition, p,p′-DDT was degraded to 
p,p′-DDD, p,p′-DDE, and dicofol by Trichoderma viride (Matsumura and Boush, 1968) and to 
p,p′-DDD and p,p′-DDE by Ankistrodemus amalloides (Neudorf and Khan, 1975). 
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 Jensen et al. (1972) studied the anaerobic degradation of p,p′-DDT (100 mg) in 1 L of sewage 
sludge containing p,p′-DDD (4.0%) and p,p′-DDE (3.1%) as contaminants. The sludge was 
incubated at 20 °C for 8 d under a nitrogen atmosphere. The parent compound degraded rapidly 
(half-life = 7 h) forming p,p′-DDD, p,p′-dichlorodiphenylbenzophenone (DBP), 1,1-bis(p-
chlorophenyl)-2-chloroethylene (DDMU), and bis(p-chlorophenyl)acetonitrile. After 48 h, the 
original amount of p,p′-DDD added to the sewage sludge had completely reacted. In a similar 
study, Pfaender and Alexander (1973) observed the cometabolic conversion of DDT (0.005%) in 
unamended sewage sludge to give DDD, DDE, and DBP. When the sewage sludge was amended 
with glucose (0.10%), the rate of DDD formation was enhanced. However, with the addition of 
diphenylmethane, the rate of formation of both DDD and DBP was reduced. The diphenyl-
methane-amended sewage sludge showed the greatest abundance of bacteria capable of 
cometabolizing DDT, whereas the unamended sewage showed the fewest number of bacteria. 
Zoro et al. (1974) also reported that p,p′-DDT in untreated sewage sludge was converted to 
p,p′-DDD, especially in the presence of sodium dithionate, a widely used reducing agent. 
 In an in vitro fermentation study, rumen microorganisms metabolized both isomers of [14C]DDT 
(o,p′- and p,p′-) to the corresponding DDD isomers at a rate of 12%/h. With p,p′-DDT, 11% of the 
14C detected was an unidentified polar product associated with microbial and substrate residues 
(Fries et al., 1969). In another in vitro study, extracts of Hydrogenomonas sp. cultures degraded 
DDT to DDD, 1-chloro-2,2-bis(p-chlorophenyl)ethane (DDMS), DBP, and several other products 
under anaerobic conditions. Under aerobic conditions containing whole cells, one of the rings is 
cleaved and p-chlorophenylacetic acid is formed (Pfaender and Alexander, 1972). 
 Soil. p,p′-DDD and p,p′-DDE are the major metabolites of p,p′-DDT in the environment 
(Metcalf, 1973). In soils under anaerobic conditions, p,p′-DDT is rapidly converted to p,p′-DDD 
via reductive dechlorination (Johnsen, 1976) and very slowly to p,p′-DDE under aerobic 
conditions (Guenzi and Beard, 1967; Kearney and Kaufman, 1976). The aerobic degradation of 
p,p′-DDT under flooded conditions is very slow with p,p′-DDE forming as the major metabolite. 
Dicofol was also detected in minor amounts (Lichtenstein et al., 1971). In addition to p,p′-DDD 
and p,p′-DDE, 2,2-bis(p-chlorophenyl)acetic acid (DDA), bis(p-chlorophenyl)methane (DDM), 
p,p′-dichlorobenzhydrol (DBH), DBP, and p-chlorophenylacetic acid (PCPA) were also reported 
as metabolites of p,p′-DDT in soil under aerobic conditions (Subba-Rao and Alexander, 1980). 
 The anaerobic conversion of p,p′-DDT to p,p′-DDD in soil was catalyzed by the presence of 
ground alfalfa or glucose (Burge, 1971). Under flooded conditions, p,p-DDT was rapidly 
converted to TDE via reductive dehalogenation and other metabolites (Guenzi and Beard, 1967; 
Castro and Yoshida, 1971). Degradation was faster in flooded soil than in upland soil and was 
faster in soils containing high organic matter (Castro and Yoshida, 1971). Other reported 
degradation products under aerobic and anaerobic conditions by various soil microbes include 
1,1′-bis(p-chlorophenyl)-2-chloroethane, 1,1′-bis(p-chlorophenyl)-2-hydroxyethane, and p-chloro-
phenylacetic acid (Kobayashi and Rittman, 1982). It was also reported that p,p′-DDE formed by 
hydrolyzing p,p′-DDT (Wolfe et al., 1977). The clay-catalyzed reaction of DDT to form DDE was 
reported by Lopez-Gonzales and Valenzuela-Calahorro (1970). They observed that DDT adsorbed 
on sodium bentonite clay surfaces was transformed more rapidly than on the corresponding 
hydrogen-bentonite clay. In 1 d, p,p′-DDT reacted rapidly with reduced hematin forming p,p′-
DDD and unidentified products (Baxter, 1990). In an Everglades muck, p,p′-DDT was slowly 
converted to p,p′-DDD and p,p′-DDE (Parr and Smith, 1974). The reported half-life in soil is 
3,800 d (Jury et al., 1987). 
 Oat plants were grown in two soils treated with [14C]p,p′-DDT. Most of the residues remained 
bound to the soil. Metabolites identified were p,p′-DDE, o,p′-DDT, TDE, DBP, dicofol, and DDA 
(Fuhremann and Lichtenstein, 1980). 
 Half-lives for p,p′-DDT in field soils ranged from 106 d to 15.5 yr with an average half-life of 
4.5 yr (Lichtenstein and Schulz, 1959; Lichtenstein et al., 1960; Nash and Woolson, 1967; 
Lichtenstein et al., 1971; Stewart and Chisolm, 1971; Suzuki et al., 1977). The average half-life of 
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p,p′-DDT in various anaerobic soils was 692 d (Burge, 1971; Glass, 1972; Guenzi and Beard, 
1976). 
 p,p′-DDT is very persistent in soil. The percentage of the initial dosage (1 ppm) remaining after 
8 wk of incubation in an organic and mineral soil were 76 and 79%, respectively, while in 
sterilized controls 100 and 92% remained, respectively (Chapman et al., 1981). 
 Photolytic. Photolysis of p,p′-DDT in nitrogen-sparged methanol solvent by UV light (λ = 260 
nm) produced DDD and DDMU. Photolysis of p,p′-DDT at 280 nm in an oxygenated methanol 
solution yielded a complex mixture containing the methyl ester of 2,2-bis(p-chlorophenyl)acetic 
acid (Plimmer et al., 1970a). p,p′-DDT in an aqueous solution containing suspended titanium 
dioxide as a catalyst and irradiated with UV light (λ >340 nm) formed chloride ions. Based on the 
amount of chloride ions generated, carbon dioxide and HCl were reported as the end products 
(Borello et al., 1989). 
 When an aqueous solution containing p,p′-DDT was photooxidized by UV light at 90–95 °C, 
25, 50, and 75% degraded to carbon dioxide after 25.9, 66.5, and 120.0 h, respectively 
(Knoevenagel and Himmelreich, 1976). When p,p′-DDT in distilled water and San Francisco Bay, 
CA water was subjected to sunlight for 1 wk, percent losses were 0 and 50, respectively 
(Singmaster, 1975). In a similar study, Leffingwell (1975) studied the photolysis of p,p′-DDT (10 
ppm) suspension in water using sunlight and a mercury lamp. The presence of triphenylamine, 
diphenylanthracene, or azobis(isobutryonitrile) accelerated the rate of reaction. Photolysis of 
p,p′-DDT in cyclohexane using UV light (λ = 310 nm) did not occur unless triphenylamine or 
N,N-diethylaniline was present. Photoproducts DDD, DDE, and DDMU formed at yields of 6, 15, 
and 16%, respectively (Miller and Narang, 1970). 
 When p,p′-DDT on quartz was subjected to UV radiation (2537 Å) for 2 d, 80% of p,p′-DDT 
degraded to 4,4′-dichlorobenzophenone, 1,1-dichloro-2,2-bis(p-chlorophenyl)ethane, and 1,1-
dichloro-2,2-bis(p-chlorophenyl)ethene. Irradiation of p,p′-DDT in a hexane solution yielded 1,1-
dichloro-2,2-bis(p-chlorophenyl)ethane and HCl (Mosier et al., 1969). 
 Chemical/Physical. In alkaline solutions and temperatures >108.5 °C, p,p′-DDT undergoes 
dehydrochlorination via hydrolysis releasing HCl to give the noninsecticidal p,p′-DDE (Hartley 
and Kidd, 1987; Kollig, 1993; Worthing and Hance, 1991). This reaction is also catalyzed by 
ferric and aluminum chlorides and UV light (Worthing and Hance, 1991). 
 Castro (1964) reported that iron(II) porphyrins in dilute aqueous solution was rapidly oxidized 
by DDT to form the corresponding iron(III) chloride complex (hematin) and DDE, respectively. 
Incubation of p,p′-DDT with hematin and ammonia gave p,p′-DDD, p,p′-DDE, bis(p-chloro-
phenyl)acetonitrile, 1-chloro-2,2-bis(p-chlorophenyl)ethylene, 4,4′-dichlorobenzophenone, and the 
methyl ester of bis(p-chlorophenyl)acetic acid (Quirke et al., 1979). 
 When p,p′-DDT was heated at 900 °C, carbon monoxide, carbon dioxide, chlorine, HCl, and 
other unidentified substances were produced (Kennedy et al., 1972, 1972a). 
 In a buffered anaerobic aqueous solution, p,p′-DDT was transformed by powdered zero-valent 
iron at 20 °C with and without the surfactant Triton-Z-114. First-order degradation rates were 1.7 
and 3.0/d without and with surfactant, respectively. More than 90% of p,p′-DDT was removed 
within 20 d. Degradation products included DBH, DBP, DDMU, and DDOH (Sayles et al., 1997).  
 At 33 °C, 35% relative humidity and a 2 mile/h wind speed, the volatility losses of p,p′-DDT as 
a thick film, droplets on glass, droplets on leaves, and formulation film on glass after 48 h were 
97.1, 46.0, 40.6, and 5.5%, respectively (Que Hee et al., 1975). 
 Mackay and Wolkoff (1973) estimated an evaporation half-life of 3.7 d from a surface water 
body that is 25 °C and 1 m deep. 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 322, 103, 33, and 10 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits (mg/m3): Potential occupational carcinogen. NIOSH REL: TWA 0.5, IDLH 500; 
OSHA PEL: TWA 1; ACGIH TLV: TWA 1 (adopted). 
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Toxicity: 
 EC50 (48-h) for Daphnia magna 4.7 µg/L, Simocephalus serrulatus 2.7 µg/L (Mayer and 
Ellersieck, 1986), Daphnia pulex 0.36 µg/L (Sanders and Cope, 1966). 
 LC50 (96-h) for Salmo gairdneri 7 µg/L, Salmo trutta 2 µg/L, Perca flavescens 9 µg/L, 
Oncorhynchus kisutch 4 µg/L, Ictalurus melas 5 µg/L, Ictalurus punctatus 16 µg/L, Pimephales 
promelas 19 µg/L, Lepomis microlophus 5 µg/L, Lepomis machrochirus 8 µg/L, Micropterus 
salmoides 2 µg/L (Macek and McAllister, 1970), Pteronarcys californica 7.0 µg/L, Pteronarcella 
badia 1.9 µg/L, Claassenia sabutosa 3.5 µg/L (Sanders and Cope, 1968), Gammarus italicus 7.0 
µg/L, Echinogammarus tibaldii 3.9 µg/L (Pantani et al., 1997), carp 250 µg/L, goldfish 70 µg/L, 
medaka 10 µg/L, pond loach 240 µg/L (Spehar et al., 1982), bluegill sunfish 3.4 µg/L (technical), 
9.0 µg/L (25% emulsifiable concentrate), Daphnia magna 1.1 µg/L (technical), 1.7 µg/L (25% 
emulsifiable concentrate) (Randall et al., 1979), northern pike 2.7 µg/L, coho salmon 11.7 µg/L, 
cutthroat trout 6.7 µg/L, brown trout 1.8 µg/L, goldfish 23.1 µg/L, carp 9.7 µg/L, river shiner 5.8 
µg/L, fathead minnow 7.8 µg/L, black bullhead 5.0 µg/L, green sunfish 6.5 to 10.9 µg/L, walleye 
3.8 µg/L, largemouth bass 1.5 µg/L, redear sunfish 15 µg/L, 1 wk old Western chorus tadpole 800 
µg/L (Mayer and Ellersieck, 1986), Xenopus laevis 101 µM (Saka, 2004). 
 LC50 (96-h) static lab bioassay for Crangon septemspinosa (sand shrimp) 0.6 µg/L, 
Palaemonetes vulgaris 2 µg/L, Pagurus longicarpus (hermit crab) 6 µg/L (Eisler, 1969). 
 LC50 (48-h) for red killifish 100 µg/L (Yoshioka et al., 1986), Simocephalus serrulatus 2.5 
µg/L, Daphnia pulex 0.36 µg/L (Sanders and Cope, 1966). 
 LC50 (24-h) for fish (Fundulus heteroclitus) 250 µg/L (quoted, Reish and Kauwling, 1978), 
northern pike 5.5 µg/L, coho salmon 18.5 µg/L, cutthroat trout 9.9 µg/L, brown trout >6.5 µg/L, 
goldfish 15.1 µg/L, carp 14 µg/L, river shiner 6.7 µg/L, fathead minnow 14.0 µg/L, black bullhead 
31.5 µg/L, green sunfish 16.9 to 19.8 µg/L, walleye 4.4 µg/L, largemouth bass 2.9 µg/L, redear 
sunfish 19 µg/L, 1 wk old Western chorus tadpole 1,400 µg/L (Mayer and Ellersieck, 1986). 
 Acute oral LD50 for dogs 150 mg/kg, frogs 7,600 µg/mg, guinea pigs 150 mg/kg, monkeys 200 
mg/kg, mice 135 mg/kg, rats 87 mg/kg, rabbits 250 mg/kg (quoted, RTECS, 1985), 6.0 µg/roach 
and 11.7 µg/roach for male and female, respectively (Gardner and Vincent, 1978). 
 Acute percutaneous LD50 for female rats 2,510 mg/kg (Worthing and Hance, 1991). 
 TLm (96-h) for bluegill sunfish 16 µg/L (Robeck et al., 1965). 
 In 160-d feeding trials, the NOEL in rats was 1 mg/kg (Worthing and Hance, 1991). 
 
Uses: Widely used as a pesticide in the U.S. until it was banned in 1972; chemical research; 
nonsystemic stomach and contact insecticide. 
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DECAHYDRONAPHTHALENE 
 
Synonyms: AI3-01256; Bicyclo[4.4.0]decane; BRN 0878165; CCRIS 3410; Dec; cis and trans-
Decahydronaphthalene; Decalin; Decalin solvent; Dekalin; EINECS 202-046-9; EINECS 207-
770-9; Naphthalane; Naphthane; NSC 406139; NSC 77452; NSC 77453; Perhydro-naphthalene; 
trans-Perhydronaphthalene; UN 1147. 
 

 
 
CASRN: 91-17-8; DOT: 1147; molecular formula: C10H18; FW: 138.25; RTECS: QJ3150000; 
Merck Index: 12, 2903 
 
Physical state, color, and odor: 
Clear, colorless, flammable liquid with a mild methanol or hydrocarbon-like odor 
 
Melting point (°C): 
-43 (cis), -30.4 (trans) (Weast, 1986) 
 
Boiling point (°C): 
195.6 (cis), 187.2 (trans) (Weast, 1986) 
193.0 (mixed isomers, García, 1943) 
 
Density (g/cm3): 
0.8965 at 20 °C (cis), 0.8699 at 20 °C (trans) (Weast, 1986) 
0.8928 at 24 °C (cis), 0.8664 at 24 °C (trans) (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec at 20 °C): 
0.68 and 0.67 for cis and trans isomers, respectively, using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
58 (commercial mixture, Windholz et al., 1983) 
58 (cis), 52 (trans) (Dean, 1987) 
 
Lower explosive limit (%): 
0.7 at 100 °C (Sax and Lewis, 1987) 
 
Upper explosive limit (%): 
4.9 at 100 °C (Sax and Lewis, 1987) 
 
Entropy of fusion (cal/mol⋅K): 
14.19 (McCullough et al., 1957a) 
 
Heat of fusion (kcal/mol): 
2.268 and 3.445 for the cis and trans isomers, respectively (quoted, Riddick et al., 1986) 
 
Henry’s law constant (x 10-2 atm⋅m3/mol): 
7.00, 8.37, 10.6, 11.7, and 19.9 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 
1988) 
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Interfacial tension with water (dyn/cm at 20 °C): 
51.24 (cis), 50.7 (trans) (Demond and Lindner, 1993) 
53.24 (cis), 51.29 (trans) (quoted, Fowkes, 1980) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for alicyclic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
4.00 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, ether, and chloroform (Weast, 1986). Miscible with 
propanol, isopropanol, and most ketones and ethers (Windholz et al., 1983). 
 
Solubility in water (25 °C): 
889 µg/kg (shake flask-GLC, Price, 1976) 
<0.2 mL/L (residue-volume method, Booth and Everson, 1948) 
850 µg/L (shake flask-GC, Tolls et al., 2002) 
 
Vapor density: 
5.65 g/L at 25 °C, 4.77 (air = 1) 
 
Vapor pressure (mmHg): 
195.77 and 187.27 at 25 °C for cis and trans isomers, respectively (Wilhoit and Zwolinski, 1971) 
 
Environmental fate: 
 Photolytic. The following rate constants were reported for the reaction of decahydronaphthalene 
and OH radicals in the atmosphere: 1.96 x 10-11 and 2.02 x 10-11 cm3/molecule⋅sec at 299 K for cis 
and trans isomers, respectively (Atkinson, 1985). A photooxidation reaction rate constant of 2.00 
x 10-11 was reported for the reaction of decahydronaphthalene (mixed isomers) and OH radicals in 
the atmosphere at 298 K (Atkinson, 1990). 
 Chemical/Physical. Decahydronaphthalene will not hydrolyze because it has no hydrolyzable 
functional group. 
 
Toxicity: 
 EC50 (48-h) for Daphnia pulex 2,490 µg/L (Sanders and Cope, 1966). 
 Acute oral LD50 for rats 4,170 mg/kg (quoted, RTECS, 1985). 
 
Uses: Solvent for naphthalene, waxes, fats, oils, resins, rubbers; motor fuel and lubricants; 
cleaning machinery; substitute for turpentine; shoe-creams; stain remover. 
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DECANE 
 
Synonyms: AI3-24107; BRN 1696981; CCRIS 653; n-Decane; Decyl hydride; EINECS 204-686-
4; NSC 8781; UN 2247. 
 

CH3
H3C

 
 
Note: According to Chevron Phillips Company’s (2005) product literature, 94.5–96.0% decane 
(commercial grade) contains 3-methylnonane (2.5 wt %) and 5-methylnonane (1.0 wt %). Pure 
grades contained 0.5 wt % isoparaffins. 
 
CASRN: 124-18-5; DOT: 2247; molecular formula: C10H22; FW: 142.28; RTECS: HD6550000 
 
Physical state and color: 
Clear, colorless liquid. Reported odor threshold concentrations were 11.3 mg/m3 by Laffort and 
Dravnieks (1973) and 620 ppbv by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-30.0 (Stephenson and Malanowski, 1987) 
 
Boiling point (°C): 
174.1 (Dreisbach, 1959) 
 
Density (g/cm3): 
0.72991 at 20.00 °C, 0.71476 at 30.00 °C (Hahn and Svejda, 1996) 
0.73357 at 15.00 °C, 0.72607 at 25.00 °C, 0.71843 at 35.00 °C (Calvo et al., 1998) 
0.7262 at 25.00 °C (Aralaguppi et al., 1999) 
0.72643 at 25.00 °C (Martinez et al., 2000) 
0.7186 at 35.00 °C (Aminabhavi and Patil, 1997) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.60 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
46.1 (Sax and Lewis, 1987) 
 
Lower explosive limit (%): 
0.8 (Sax and Lewis, 1987) 
 
Upper explosive limit (%): 
5.4 (Sax and Lewis, 1987) 
 
Heat of fusion (kcal/mol): 
6.864 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (atm⋅m3/mol): 
5.59 at 25 °C (calculated from water solubility and vapor pressure, Tolls, 2002) 
 
Interfacial tension with water (dyn/cm): 
51.2 at 20 °C (Girifalco and Good, 1957) 
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51.2 at 23 °C (Lee et al., 2001) 
52.26 at 20 °C (Fowkes, 1980) 
53.2 at 22 °C (Goebel and Lunkenheimer, 1997) 
51.30 at 25 °C (Jańczuk et al., 1993) 
52.97 at 10.0 °C, 52.67 at 15.0 °C, 52.33 at 20.0 °C, 51.98 at 27.5 °C, 51.77 at 25.0 °C, 51.51 at 

30.0 °C, 51.26 at 32.5 °C, 51.06 at 35.0 °C, 50.83 at 37.5 °C, 50.53 at 40.0 °C, 50.13 at 45.0 °C, 
49.78 at 50.0 °C, 49.45 at 55.0 °C, 49.21 at 60.0 °C (Zeppieri et al., 2001) 

 
Ionization potential (eV): 
9.65 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
6.69 (estimated using HPLC-MS, Burkhard et al., 1985a) 
 
Solubility in organics: 
Miscible with hexane (Corby and Elworthy, 1971) and many other hydrocarbons (e.g., hexane, 

cyclohexane). 
In methanol, g/L: 62 at 5 °C, 68 at 10 °C, 74 at 15 °C, 81 at 20 °C, 89 at 25 °C, 98 at 30 °C, 109 at 

35 °C, 120 at 40 °C (Kiser et al., 1961). 
 
Solubility in water: 
2.20 x 10-5 mL/L at 25 °C (Baker, 1959) 
52 µg/kg at 25 °C (McAuliffe, 1969) 
19.8 µg/kg at 25 °C (Franks, 1966) 
9 µg/L at 20 °C (distilled water), 0.087 mg/L at 20 °C (seawater) (quoted, Verschueren, 1983) 
46 µg/L at 25 °C (shake flask-GC, Tolls et al., 2002) 
 
Vapor density: 
5.82 g/L at 25 °C, 4.91 (air = 1) 
 
Vapor pressure (mmHg): 
2.7 at 20 °C (quoted, Verschueren, 1983) 
1.35 at 25 °C (Wilhoit and Zwolinski, 1971) 
3.9 at 41.6 °C (Dejoz et al., 1996b) 
 
Environmental fate: 
 Biological. Decane may biodegrade in two ways. The first is the formation of decyl 
hydroperoxide, which decomposes to 1-decanol, followed by oxidation to decanoic acid. The other 
pathway involves dehydrogenation to 1-decene, which may react with water giving 1-decanol 
(Dugan, 1972). Microorganisms can oxidize alkanes under aerobic conditions (Singer and 
Finnerty, 1984). The most common degradative pathway involves the oxidation of the terminal 
methyl group forming the corresponding alcohol (1-decanol). The alcohol may undergo a series of 
dehydrogenation steps, forming decanal, followed by oxidation forming decanoic acid. The fatty 
acid may then be metabolized by β-oxidation to form the mineralization products, carbon dioxide 
and water (Singer and Finnerty, 1984). Hou (1982) reported 1-decanol and 1,10-decanediol as 
degradation products by the microorganism Corynebacterium. 
 Decane is readily degradable in fresh and saline waters. Biodegradation half-lives of decane in 
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the Rhine River and coastal seawater were 0.8 and 1.1 d, respectively (Wakeham et al., 1986; 
Zoetman et al., 1980). 
 Photolytic. A photooxidation reaction rate constant of 1.16 x 10-11 cm3/molecule⋅sec was 
reported for the reaction of decane with OH in the atmosphere (Atkinson, 1990). 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water vapor. Decane 
will not hydrolyze because it has no hydrolyzable functional group. 
 
Toxicity: 
 LC50 (96-h) for Cyprinodon variegatus >500 ppm using natural seawater (Heitmuller et al., 
1981). 
 LC50 (72-h) for Cyprinodon variegatus >500 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for Daphnia magna 18 mg/L (LeBlanc, 1980), Cyprinodon variegatus >500 ppm 
(Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna 23 mg/L (LeBlanc, 1980), Cyprinodon variegatus >500 ppm 
(Heitmuller et al., 1981). 
 LC50 (inhalation) for mice 72,300 gm/kg/2-h (quoted, RTECS, 1985). 
 Heitmuller et al. (1981) reported a NOEC of 500 ppm. 
 
Source: Major constituent in paraffin (quoted, Verschueren, 1983). 
 Identified as one of 140 volatile constituents in used soybean oils collected from a processing 
plant that fried various beef, chicken, and veal products (Takeoka et al., 1996). 
 California Phase II reformulated gasoline contained decane at a concentration of 1,120 mg/kg. 
Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without catalytic 
converters were 300 and 42,600 µg/km, respectively (Schauer et al., 2002). 
 
Uses: Solvent; standardized hydrocarbon; manufacturing paraffin products; jet fuel research; paper 
processing industry; rubber industry; organic synthesis. 
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DIACETONE ALCOHOL 
 
Synonyms: AI3-00045; BRN 1740440; Caswell No. 280; CCRIS 6177; DAA; Diacetone; Di-
acetonyl alcohol; Diketone alcohol; Dimethylacetonyl carbinol; EPA pesticide chemical code 
033901; 4-Hydroxy-2-keto-4-methylpentane; 4-Hydroxy-4-methylpentanone-2; 4-Hydroxy-4-
methylpentan-2-one; 4-Hydroxy-4-methyl-2-pentanone; 2-Methyl-2-pentanol-4-one; NSC 9005; 
Pyranton; Pyranton A; Tyranton; UN 1148. 
 

H3C
OH

H3C

CH3

O

 
 
CASRN: 123-42-2; DOT: 1148; DOT label: Flammable liquid; molecular formula: C6H12O2; FW: 
116.16; RTECS: SA9100000; Merck Index: 12, 3008 
 
Physical state, color, and odor: 
Clear, watery, flammable liquid with a mild, pleasant, characteristic odor similar to 2-butanone or 
the pentanones. Experimentally determined detection and recognition odor threshold concentra-
tions were 1.3 mg/m3 (270 ppbv) and 5.2 mg/m3 (1.1 ppmv), respectively (Hellman and Small, 
1974). 
 
Melting point (°C): 
-44 (Weast, 1986) 
 
Boiling point (°C): 
164 (Weast, 1986) 
167.9 (Windholz et al., 1983) 
 
Density (g/cm3): 
0.9387 at 20 °C (Weast, 1986) 
0.9335 at 25.00 °C (Linek et al., 1996) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.78 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
57.8 (open cup, Eastman, 1995) 
66, 48 (commercial grade), 13 (commercial grade - open cup) (Windholz et al., 1983) 
 
Lower explosive limit (%): 
1.8 (NIOSH, 1997) 
 
Upper explosive limit (%): 
6.9 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for ketones are lacking 
in the documented literature. However, its miscibility in water suggests its adsorption to soil will 
be nominal (Lyman et al., 1982). 
 
Solubility in organics: 
Soluble in alcohol, ether (Weast, 1986), and many other solvents, particular ketones such as 
acetone and 2-butanone. 
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Solubility in water: 
Limited miscibility at room temperature (Linek et al., 1996). 
 
Vapor density: 
4.75 g/L at 25 °C, 4.01 (air = 1) 
 
Vapor pressure (mmHg): 
1.4 at 15.00 °C, 1.8 at 20.00 °C, 2.6 at 25.00 °C, 4.7 at 45.00 °C, 7.9 at 45.00 °C (Gracia et al., 
1992 
 
Environmental fate: 
 Biological. Using the BOD technique to measure biodegradation, the mean 5-d BOD value (mM 
BOD/mM diacetone alcohol) and ThOD were 3.67 and 45.9%, respectively (Vaishnav et al., 
1987). 
 Photolytic. Grosjean (1997) reported a rate constant of 4.0 x 10-12 cm3/molecule⋅sec at 298 K for 
the reaction of OH radicals in the atmosphere. Based on a OH concentration of 1.0 x 106 
molecule/cm3, the reported half-life of diacetone alcohol is 2.0 d (Grosjean, 1997). 
 
Exposure limits: NIOSH REL: TWA 50 ppm (240 mg/m3), IDLH 1,800 ppm; OSHA PEL: TWA 
50 ppm; ACGIH TLV: TWA 50 ppm (adopted). 
 
Symptoms of exposure: Irritation of eyes, nose, and throat occurred during a 15-min exposure at 
concentrations of 100 ppm (Brooks et al., 1988). An irritation concentration of 240.00 mg/m3 in 
air was reported by Ruth (1986). 
 
Toxicity: 
 LC50 (96-h) for Lepomis macrochirus 420 mg/L, Menidia beryllina 410 mg/L (Dawson et al., 
1975-1976) 
 LC50 (24-h) for Carassius auratus >5,000 mg/L (Bridié et al., 1979a) 
 Acute oral LD50 for rats 4,000 mg/kg, mice 3,950 mg/kg (quoted, RTECS, 1985). 
 
Uses: Solvent for celluloid, cellulose acetate, fats, oils, waxes, nitrocellulose and resins; wood 
preservatives; rayon and artificial leather; imitation gold leaf; extraction of resins and waxes; in 
antifreeze mixtures and hydraulic fluids; laboratory reagent; preservative for animal tissue; dyeing 
mixtures; stripping agent for textiles. 
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DIBENZ[a,h]ANTHRACENE 
 
Synonyms: AI3-18996; AIDS-17528; 1,2:5,6-Benzanthracene; CCRIS 208; DBA; 1,2,5,6-DBA; 
DB[a,h]A; 1,2:5,6-Dibenzanthracene; 1,2:5,6-Dibenz[a,h]anthracene; 1,2:5,6-Dibenzoanthracene; 
Dibenzo[a,h]anthracene; EINECS 200-181-8; NSC 22433; RCRA waste number U063. 
 

 
 
CASRN: 53-70-3; molecular formula: C22H14; FW: 278.36; RTECS: HN2625000; Merck Index: 
12, 3054 
 
Physical state, color, and odor: 
Colorless to pale yellow, monoclinic or orthorhombic crystals which with a faint, pleasant odor. 
 
Melting point (°C): 
262–265 (Fluka, 1988) 
 
Boiling point (°C): 
524 (quoted, Verschueren, 1983) 
 
Density (g/cm3): 
1.282 (IARC, 1973) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.46 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>15 (Christensen et al., 1975) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
1.70 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
7.28 ± 0.29 (Franklin et al., 1969) 
 
Bioconcentration factor, log BCF: 
4.00 (Daphnia magna, Newsted and Giesy, 1987) 
4.63 (activated sludge), 3.39 (algae), 1.00 (fish) (Freitag et al., 1985) 
Apparent values of 3.7 (wet wt) and 5.5 (lipid wt) for freshwater isopods including Asellus 

aquaticus (L.) (van Hattum et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
6.22 (Abdul et al., 1987) 
5.75 (Illinois soil), 5.91 (Illinois and North Dakota sediments), 6.07 (Iowa sediment), 6.23 

(Georgia and Missouri sediments), 6.36 (Iowa loess), 6.38 (Illinois sediment), 6.42 (South 
Dakota sediment), 6.43 (Indiana sediment), 6.43, 6.47 (Illinois sediment), 6.48 (West Virginia 
soil), 6.49 (Kentucky sediment) (Hassett et al., 1980; Means et al., 1980) 

6.05–7.68 based on 16 sediment determinations; average value = 6.82 (Hawthorne et al., 2006) 
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Octanol/water partition coefficient, log Kow: 
6.50 (Abdul et al., 1987; Means et al., 1980) 
6.36 (shake flask-GC, Chiou et al., 1982) 
5.97 (Sims et al., 1988) 
6.58 (estimated using HPLC-MS, Burkhard et al., 1985a) 
 
Solubility in organics: 
Soluble in petroleum ether, benzene, toluene, xylene, and oils (Windholz et al., 1983). 
 
Solubility in water: 
0.5 µg/L at 27 °C (shake flask-nephelometry, Davis et al., 1942) 
2.49 µg/L at 25 °C (Means et al., 1980) 
2.15 nmol/L at 25 °C (shake flask-UV spectrophotometry, Klevens, 1950) 
 
Vapor pressure (mmHg): 
2.78 x 10-12 at 25 °C (de Kruif, 1980) 
 
Environmental fate: 
 Biological. In activated sludge, <0.1% of the applied dibenz[a,h]anthracene mineralized to 
carbon dioxide after 5 d (Freitag et al., 1985). Based on aerobic soil die away test data, the 
estimated half-lives ranged from 361 to 940 d (Coover and Sims, 1987). 
 Ye et al. (1996) investigated the ability of Sphingomonas paucimobilis strain U.S. EPA 505 (a 
soil bacterium capable of using fluoranthene as a sole source of carbon and energy) to degrade 4, 
5, and 6-ringed aromatic hydrocarbons (10 ppm). After 16 h of incubation using a resting cell 
suspension, only 7.8% of dibenz[a,h]anthracene had degraded. It was suggested that degradation 
occurred via ring cleavage resulting in the formation of polar metabolites and carbon dioxide. 
 Soil. The reported half-lives for dibenz[a,h]anthracene in a Kidman sandy loam and McLaurin 
sandy loam are 361 and 420 d, respectively (Park et al., 1990). 
 Photolytic. A carbon dioxide yield of 45.3% was achieved when dibenz[a,h]anthracene 
adsorbed on silica gel was irradiated with light (λ >290 nm) for 17 h (Freitag et al., 1985). The 
photooxidation half-life in the atmosphere was estimated to range from 0.428 to 4.28 h (Atkinson, 
1987). 
 Chemical/Physical. Dibenz[a,h]anthracene will not hydrolyze because it does not contain a 
hydrolyzable functional group (Kollig, 1993). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 69, 12, 2.1, and 0.39 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits: Potential occupational carcinogen. No individual standards have been set; 
however, as a constituent in coal tar pitch volatiles, the following exposure limits have been 
established (mg/m3): NIOSH REL: TWA 0.1 (cyclohexane-extractable fraction), IDLH 80; OSHA 
PEL: TWA 0.2 (benzene-soluble fraction); ACGIH TLV: TWA 0.2 (benzene solubles). 
 
Toxicity: 
 EC10 (21-d) for Folsomia fimetaria >780 mg/kg (Sverdrup et al., 2002). 
 Acute LC50 for Neanthes arenaceodentata >50 µg/L (Rossi and Neff, 1978). 
 LC50 (21-d) for Folsomia fimetaria >780 mg/kg (Sverdrup et al., 2002). 
 LD50 (intravenous) for rats is 10 mg/kg (Patnaik, 1992). 
 
Drinking water standard: No MCLGs or MCLs have been proposed (U.S. EPA, 1996). 
 
Source: Constituent in coal tar, cigarette smoke (4 µg/1,000 cigarettes), and exhaust condensate of 
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gasoline engine (96 µg/g) (quoted, Verschueren, 1983). Also detected in asphalt fumes at an 
average concentration of 12.25 ng/m3 (Wang et al., 2001). 
 Based on laboratory analysis of 7 coal tar samples, dibenz[a,h]anthracene was not detected 
(EPRI, 1990). Lehmann et al. (1984) reported dibenz[a,h]anthracene concentrations of 0.03 mg/g 
and 1,300 mg/kg in a commercial anthracene oil and high-temperature coal tar, respectively. 
Identified in a high-temperature coal tar pitch used in roofing operations at concentrations ranging 
from 317 TO 1,680 mg/kg (Malaiyandi et al., 1982). 
 Nine commercially available creosote samples contained dibenz[a,h]anthracene at 
concentrations ranging from 1 to 16 mg/kg (Kohler et al., 2000). 
 Under atmospheric conditions, a low rank coal (0.5–1 mm particle size) from Spain was burned 
in a fluidized bed reactor at seven different temperatures (50 °C increments) beginning at 650 °C. 
The combustion experiment was also conducted at different amounts of excess oxygen (5 to 40%) 
and different flow rates (700 to 1,100 L/h). At 20% excess oxygen and a flow rate of 860 L/h, the 
amount of dibenz[a,h]anthracene emitted ranged from 32.0 ng/kg at 900 °C to 260.9 ng/kg at 750 
°C. The greatest amount of PAHs emitted were observed at 750 °C (Mastral et al., 1999). 
 
Use: Research chemical. Although not produced commercially in the U.S., dibenz[a,h]anthracene 
is derived from industrial and experimental coal gasification operations where the maximum 
concentrations detected in gas and coal tar streams were 0.0061 and 3.4 mg/m3, respectively 
(Cleland, 1981). 
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DIBENZOFURAN 
 
Synonyms: AI3-00039; AIDS-18166; (1,1′-Biphenyl)-2,2′-diyl oxide; Biphenylene oxide; 2,2′-
Biphenylene oxide; CCRIS 1436; CPD-926; Dibenzo[b,d]furan; Dibenzol[b,d]furan; Diphenylene 
oxide; EINECS 205-071-3; NSC 1245. 
 

O

 
 
CASRN: 132-64-9; molecular formula: C12H8O; FW: 168.20 
 
Physical state and color: 
Colorless crystals having a creosote-like odor. The least detectable odor threshold concentration in 
water at 60 °C was 2 µg/L (Alexander et al., 1982). 
 
Melting point (°C): 
82.5 (Lee et al., 1999a) 
82 (Banerjee et al., 1980) 
 
Boiling point (°C): 
287 (Weast, 1986) 
 
Density (g/cm3): 
1.0886 at 99 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.63 at 20 °C using method of Hayduk and Laudie (1974) 
 
Entropy of fusion (cal/mol⋅K): 
12.90 (Rordorf, 1989) 
 
Heat of fusion (kcal/mol): 
4.6845 (Rordorf, 1989) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
5.82 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
8.59 (Franklin et al., 1969) 
 
Bioconcentration factor, log BCF: 
3.13 (fathead minnow, Veith et al., 1979) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.84 (Danish agricultural soil, Svedrup et al., 2001) 
4.54, 4.58 (clayey till, Broholm et al., 1999) 
3.9 (HPLC-humic acid column, Jonassen et al., 2003) 
 
Octanol/water partition coefficient, log Kow: 
4.17 at 23 °C (shake flask-HPLC, Banerjee et al., 1980) 
4.12 (quoted, Leo et al., 1971) 
4.31 (generator column, Doucette and Andren, 1988) 
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4.405 at 5 °C, 4.346 at 15 °C, 4.273 at 25 °C, 4.190 at 35 °C, 4.116 at 45 °C (generator column-
HPLC/GC, Shiu et al., 1997)  

 
Solubility in organics: 
Soluble in acetic acid, acetone, ethanol, ether (Weast, 1986), and many other solvents including 
benzene, toluene, and ethylbenzene. 
 
Solubility in water (mg/L): 
10.03 at 25 °C (shake flask-LSC, Banerjee et al., 1980) 
1.65, 4.22, and 6.96 at 4.0, 25.0, and 39.8 °C, respectively (generator column-GC, Doucette and 

Andren, 1988a) 
1.914 at 5 °C, 3.044 at 15 °C, 4.75 at 25 °C, 7.56 at 35 °C, 11.72 at 45 °C (generator column-GC, 

Shiu et al., 1997)  
4.73 at 25 °C (generator column-GC, Oleszek-Kudlak et al., 2004) 
 
Vapor pressure (mmHg): 
2.48 x 10-3 at 25 °C (Chirico et al., 1990) 
 
Environmental fate: 
 Biological. Dibenzofuran was oxidized by salicylate-induced cells of Pseudomonas sp. strain 
9816/11 and isopropyl-β-D-thiogalactopyranoside-induced cells of Escherichia coli JM109(DE3) 
(pDTG141) to (1R,2S)-cis-1,2-dihydroxy-1,2-dihydrodibenzofuran (60–70% yield) and (3S,4R)-
cis-3,4-dihydroxy-3,4-dihydrodibenzofuran (30–40% yield) (Resnick and Gibson, 1996). 
 Soil. The estimated half-lives of dibenzofuran in soil under aerobic and anaerobic conditions 
were 7 to 28 and 28 to 112 d, respectively (Lee et al., 1984). 
 Groundwater. Based on aerobic acclimated and unacclimated groundwater die away test data, 
the estimated half-life of dibenzofuran in groundwater ranged from 8.54 to 34.9 d (Lee et al., 
1984). 
 Photolytic. The estimated half-life for the reaction of dibenzofuran with OH radicals in the 
atmosphere ranged from 1.9 to 19 h (Atkinson, 1987). 
 Chemical/Physical. It was suggested that the chlorination of dibenzofuran in tap water 
accounted for the presence of chlorodibenzofuran (Shiraishi et al., 1985). 
 Dibenzofuran will not hydrolyze because it has no hydrolyzable functional group (Kollig, 
1995). 
 
Toxicity: 
 EC10 (21-d) for Folsomia fimetaria 19 mg/kg (Sverdrup et al., 2002). 
 EC50 (21-d) for Folsomia fimetaria 23 mg/kg (Sverdrup et al., 2002). 
 LC50 (21-d) for Folsomia fimetaria 50 mg/kg (Sverdrup et al., 2002). 
 LC50 (96-h) for Cyprinodon variegatus 1.8 ppm using natural seawater (Heitmuller et al., 1981). 
 LC50 (72-h) for Cyprinodon variegatus 3.1 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for Daphnia magna 1.7 mg/L (LeBlanc, 1980), Cyprinodon variegatus >3.2 ppm 
(Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna 7.5 mg/L (LeBlanc, 1980), Cyprinodon variegatus >3.2 ppm 
(Heitmuller et al., 1981). 
 Heitmuller et al. (1981) reported a NOEC of 1.0 ppm. 
 
Source: Based on laboratory analysis of 7 coal tar samples, dibenzofuran concentrations ranged 
from 170 to 4,000 ppm (EPRI, 1990). 
 Schauer et al. (1999) reported dibenzofuran in diesel fuel at a concentration of 29 µg/g and in a 
diesel-powered medium-duty truck exhaust at an emission rate of 28.7 µg/km. 
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 Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 5.5 and 42.2 µg/km, respectively (Schauer et al., 2002). 
 
Use: Research chemical. Derived from industrial and experimental coal gasification operations 
where the maximum concentration detected in coal gas tar streams was 12 mg/m3 (Cleland, 1981). 
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1,4-DIBROMOBENZENE 
 
Synonyms: AI3-09077; BRN 1904543; 4-Bromophenyl bromide; p-Bromophenyl bromide; 4-
Dibromobenzene; p-Dibromobenzene; EINECS 203-390-2; NSC 33942; UN 2711. 
 

Br

Br  
 
CASRN: 106-37-6; DOT: 2711; DOT label: Combustible liquid; molecular formula: C6H4Br2; 
FW: 235.91; RTECS: CZ1791000; Merck Index: 12, 3066 
 
Physical state, color, and odor: 
Colorless liquid with a pleasant, aromatic odor 
 
Melting point (°C): 
87.33 (van der Linde et al., 2005) 
 
Boiling point (°C): 
218–219 (Weast, 1986) 
220.4 (Windholz et al., 1983) 
225 (Hawley, 1981) 
 
Density (g/cm3): 
1.9767 at 25 °C (Hawley, 1981) 
1.841 at 87–89 °C (Aldrich, 1990) 
 
Diffusivity in water (x 10-6 cm2/sec): 
8.30 at 25 °C (x = 2 x 10-7) (Gabler et al., 1996) 
 
Flash point (°C): 
None (Dean, 1987) 
 
Entropy of fusion (cal/mol⋅K): 
13.3 (Ueberreiter and Orthman, 1950) 
13.52 (van der Linde et al., 2005) 
 
Heat of fusion (kcal/mol): 
4.87 (van der Linde et al., 2005) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
5.0 at 25 °C (Hine and Mookerjee, 1975) 
 
Ionization potential (eV): 
8.82 (Lias, 1998) 
 
Bioconcentration factor, log BCF: 
2.36 (wet weight based), -0.11 (lipid based) (Gambusia affinis, Chaisuksant et al., 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.20 using method of Chiou et al. (1979) 
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Octanol/water partition coefficient, log Kow: 
3.68, 3.77, 3.78 (generator column-HPLC, Garst, 1984) 
3.79 at 25 °C (shake flask-GC, Watarai et al., 1982) 
3.89 (HPLC, Gobas et al., 1988) 
 
Solubility in organics: 
In mole fraction at 25 °C: benzene (0.2279), carbon tetrachloride (0.1917), cyclohexane (0.1126), 
ethylbenzene (0.2393), n-hexadecane (0.1522), n-hexane (0.0834), toluene (0.2452) (Berryman 
and Heric, 1967) 
 
Solubility in water: 
20 mg/L solution at 25 °C (shake flask-UV spectrophotometry, Andrews and Keefer, 1950) 
0.112 mM at 35 °C (Hine et al., 1963) 
20.0 mg/L at 25 °C (shake flask-fluorescence, Mackay and Shiu, 1977) 
 
Vapor pressure (mmHg): 
0.161 at 25 °C (quoted, Mackay et al., 1982) 
0.134 at 35 °C (Hine et al., 1963) 
 
Toxicity: 
 EC50 (48-h) for Daphnia magna 1.03 mg/L (Marchini et al., 1999). 
 Acute oral LD50 for mice 120 mg/kg (quoted, RTECS, 1985). 
 
Uses: Solvent for oils; ore flotation; motor fuels; organic synthesis. 
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DIBROMOCHLOROMETHANE 
 
Synonyms: BRN 1731046; Chlorobromoform; Chlorodibromomethane; CCRIS 938; CDBM; 
DBCM; EINECS 204-704-0; Monochlorodibromomethane; NCI-C55254, UN 2810. 
 

Cl

Br Br  
 
CASRN: 124-48-1; DOT: 2810; molecular formula: CHBr2Cl; FW: 208.28; RTECS: PA6360000; 
Merck Index: 12, 2186 
 
Physical state and color: 
Clear, colorless to pale yellow, heavy liquid 
 
Melting point (°C): 
-23 to -21 (Dean, 1973) 
 
Boiling point (°C): 
115–120 (Acros Organics, 2002) 
 
Density (g/cm3): 
2.451 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.97 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Noncombustible (Aldrich, 1990) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
7.83 at 25 °C (gas stripping-GC, Warner et al., 1987) 
8.7 at 20 °C (Nicholson et al., 1984) 
3.8, 4.5, 10.3, 11.8, and 15.2 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
8, 14, and 22 at 20, 30, and 40 °C, respectively (Tse et al., 1992) 
In seawater (salinity 30.4‰): 2.78, 5.56, and 10.13 at 0, 10, and 20 °C, respectively (Moore et al., 

1995) 
 
Ionization potential (eV): 
10.59 (HNU, 1986) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.92 (Schwille, 1988) 
 
Octanol/water partition coefficient, log Kow: 
2.24 (Hansch and Leo, 1979) 
2.08 (quoted, Mills et al., 1985) 
 
Solubility in organics: 
Miscible with oils, dichloropropane, and isopropanol (U.S. EPA, 1985) 
 
Solubility in water: 
2,509 mg/L at 30 °C (vapor equilibrium-GC, McNally and Grob, 1984) 
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1,049.9 mg/L at 30 °C (vapor equilibrium-GC, McNally and Grob, 1983) 
In mg/kg: 3,040 at 10 °C, 2,375 at 20 °C, 3,182 at 30 °C (shake flask-GC, Howe et al., 1987) 
 
Vapor density: 
8.51 g/L at 25 °C, 7.19 (air = 1) 
 
Vapor pressure (mmHg): 
76 at 20 °C (Schwille, 1988) 
 
Environmental fate: 
 Biological. Dibromochloromethane showed significant degradation with gradual adaptation in a 
static-culture flask-screening test (settled domestic wastewater inoculum) conducted at 25 °C. At 
concentrations of 5 and 10 mg/L, percent losses after 4 wk of incubation were 39 and 25, 
respectively. At a substrate concentration of 5 mg/L, 16% was lost due to volatilization after 10 d 
(Tabak et al., 1981). 
 Surface Water. The estimated volatilization half-life of dibromochloromethane from rivers and 
streams is 45.9 h (Kaczmar et al., 1984). 
 Photolytic. Water containing 2,000 ng/µL of dibromochloromethane and colloidal platinum 
catalyst was irradiated with UV light. After 20 h, dibromochloromethane degraded to 80 ng/µL 
bromochloromethane, 22 ng/µL methyl chloride, and 1,050 ng/µL methane. A duplicate 
experiment was performed but 1 g zinc was added. After about 1 h, total degradation was 
achieved. Presumed transformation products include methane, bromide, and chloride ions (Wang 
and Tan, 1988). 
 Chemical/Physical. The estimated hydrolysis half-life in water at 25 °C and pH 7 is 274 yr 
(Mabey and Mill, 1978). Hydrogen gas was bubbled in an aqueous solution containing 18.8 µmol 
dibromochloromethane. After 24 h, only 18% of the dibromochloromethane reacted to form 
methane and minor traces of ethane. In the presence of colloidal platinum catalyst, the reaction 
proceeded at a much faster rate forming the same end products (Wang et al., 1988). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities at 
pH 5.3 were 4.8, 2.2, 1.0, and 0.46 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Toxicity: 
 Acute oral LD50 for rats 848 mg/kg, mice 800 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard (proposed): MCL: 60 µg/L. MCLG: 80 µg/L. Total for all 
trihalomethanes cannot exceed a concentration of 80 µg/L. In addition, a DWEL of 700 µg/L was 
recommended (U.S. EPA, 2000). 
 
Uses: Manufacture of fire extinguishing agents, propellants, refrigerants, and pesticides; organic 
synthesis. 
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1,2-DIBROMO-3-CHLOROPROPANE 
 
Synonyms: AI3-18445; BBC 12; BRN 1732077; Caswell No. 287; CCRIS 215; 1-Chloro-2,3-
dibromopropane; 3-Chloro-1,2-dibromopropane; DBCP; Dibromochloropropane; EINECS 202-
479-3; EPA pesticide chemical code 011301; Fumagon; Fumazone; Fumazone 86; Fumazone 86E; 
NCI-C00500; Nemabrom; Nemafume; Nemagon; Nemagon 20; Nemagon 20G; Nemagon 90; 
Nemagon 206; Nemagon soil fumigant; Nemanax; Nemapaz; Nemaset; Nematocide; Nematox; 
Nemazon; NSC 1512; OS 1987; Oxy DBCP; RCRA waste number U066; SD 1897; UN 2872. 
 

Br Cl

Br  
 
CASRN: 96-12-8; DOT: 2872; molecular formula: C3H5Br2Cl; FW: 236.36; RTECS: TX8750000; 
Merck Index: 12, 3068 
 
Physical state, color, and odor: 
Colorless when pure, however, technical grades are yellowish to dark brown. Pungent odor at high 
concentrations 
 
Melting point (°C): 
5 (NIOSH, 1997) 
 
Boiling point (°C): 
196 (Windholz et al., 1983) 
 
Density (g/cm3): 
2.093 at 14 °C (Windholz et al., 1983) 
2.05 at 20 °C (Hawley, 1981) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.81 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
76.7 (open cup, NIOSH, 1997) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
2.49 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.11 (Kenaga and Goring, 1980) 
1.49–2.16 (Panoche clay loam, Biggar et al., 1984) 
2.48, 2.55 (Fresno, CA aquifer solids, Deeley et al., 1991) 
 
Octanol/water partition coefficient, log Kow: 
2.63 using method of Hansch et al. (1968). 
2.49 and 2.51 were estimated using fragment contribution methods of Boto et al. (1984) and 

Viswanadhan et al. (1989), respectively. 
 
Solubility in organics: 
Miscible with oils, dichloropropane, and isopropanol (Windholz et al., 1983) 
 
Solubility in water: 
1,270 ppm (Kenaga and Goring, 1980) 
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Vapor density: 
9.66 g/L at 25 °C, 8.16 (air = 1) 
 
Vapor pressure (mmHg): 
0.8 at 21 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Biological. Soil water cultures converted 1,2-dibromo-3-chloropropane to 1-propanol, bromide, 
and chloride ions. Precursors to the alcohol formation include allyl chloride and allyl alcohol 
(Castro and Belser, 1968). 
 Soil. Biodegradation is not expected to be significant in removing 1,2-dibromo-3-chloro-
propane. In aerobic soil columns, no degradation was observed after 25 d (Wilson et al., 1981). 
The reported half-life in soil is 6 months (Jury et al., 1987). 
 Groundwater. According to the U.S. EPA (1986), 1,2-dibromo-3-chloropropane has a high 
potential to leach to groundwater. 
 Deeley et al. (1991) calculated a half-life of 6.1 yr for 1,2-dibromo-3-chloropropane in a Fresno, 
CA aquifer (pH 7.8 and 21.1 °C). 
 Chemical/Physical. 1,2-Dibromo-3-chloropropane is subject to both neutral and base-mediated 
hydrolysis (Kollig, 1993). Under neutral conditions, the chlorine or bromine atoms may be 
displaced by hydroxyl ions. If nucleophilic attack occurs at the carbon-chlorine bond, 2,3-
dibromopropanol is formed which may undergo reaction to give 2,3-dihydroxybromopropane via 
the intermediate epibromohydrin. 2,3-Dihydroxybromopropane undergoes hydrolysis via the 
intermediate 1-hydroxy-2,3-propylene oxide which reacts with water forming glycerol. If the 
nucleophilic attack occurs at the carbon-bromine bond, 2-bromo-3-chloropropanol is formed 
which reacts forming the end product glycerol (Kollig, 1993). If hydrolysis of 1,2-dibromo-2-
chloropropane occurs under basic conditions, the compound will undergo dehydrohalogenation 
forming 2-bromo-3-chloropropene and 2,3-dibromo-1-propene as intermediates. Both compounds 
are subject to attack forming 2-bromo-3-hydroxypropene as the end product (Burlinson et al., 
1982; Kollig, 1993). The hydrolysis half-life at pH 7 and 25 °C was calculated to be 38 yr 
(Burlinson et al., 1982; Ellington et al., 1986). 
 The rate constants for the reaction of 1,2-dibromo-3-chloropropane with ozone and OH radicals 
in the atmosphere at 296 K are <5.4 x 10-20 and 4.4 x 10-13 cm3/molecule⋅sec (Tuazon et al., 1986). 
The smaller rate constant for the reaction with ozone indicates that the reaction with ozone is not 
an important atmospheric loss of 1,2-dibromo-3-chloropropane. The calculated photolytic half-life 
and tropospheric lifetime for the reaction with OH radicals in the atmosphere are 36 and 55 d, 
respectively. The compound 1-bromo-3-chloropropan-2-one was tentatively identified as a product 
of the reaction of 1,2-dibromo-3-chloropropane with OH radicals. 
 In water, 1,2-dibromo-3-chloropropane (0.045 mM) reacted with OH radicals (pH 2.7). 
Reaction rates were 3.2 x 108/M⋅sec and 4.2 x 108/M⋅sec (Haag and Yao, 1992). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 4.8, 2.2, 1.0, and 0.46 mg/g, respectively (Dobbs and Cohen, 1980).  
 Emits toxic chloride and bromide fumes when heated to decomposition (Lewis, 1990). 
 
Exposure limits: Potential occupational carcinogen. No standards have been established. NIOSH 
(1997) recommends the most reliable and protective respirators be used, i.e., a self-contained 
breathing apparatus that has a full facepiece and is operated under positive-pressure or a supplied-
air respirator that has a full facepiece and is operated under pressure-demand or under positive-
pressure in combination with a self-contained breathing apparatus operated under pressure-
demand or positive-pressure. OSHA, however, recommends a PEL TWA of 1 ppb. 
 
Symptoms of exposure: Ruth (1986) reported an irritation concentration of 1.93 mg/m3 in air. 
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Irritating to eyes and mucous membranes, central nervous system depressant, liver and renal 
toxicant. 
 
Toxicity: 
 Acute oral LD50 for chickens 60 mg/kg, guinea pigs 150 mg/kg, mice 257 mg/kg, rats 170 
mg/kg, rabbits 180 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard (final): MCLG: zero; MCL: 0.2 µg/L (U.S. EPA, 2000). 
 
Uses: Used in the U.S. as a soil fumigant and nematocide until its ban in 1977 (Tuazon et al., 
1986); organic synthesis. 
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DIBROMODIFLUOROMETHANE 
 
Synonyms: BRN 1732515; Difluorodibromomethane; EINECS 200-885-5; Fluorocarbon 12-B2; 
Freon 12-B2; Halon 1202; R 12B2; UN 1941. 
 

Br

F F
Br  

 
CASRN: 75-61-6; DOT: 1941; molecular formula: CBr2F2; FW: 209.82; RTECS: PA7525000 
 
Physical state, color, and odor: 
Colorless liquid or gas with a characteristic odor 
 
Melting point (°C): 
-142 to -141 (Aldrich, 1990) 
 
Boiling point (°C): 
22–23 (Aldrich, 1990) 
 
Density (g/cm3): 
2.3063 at 15 °C (quoted, Horvath, 1982) 
2.297 at 20 °C (Aldrich, 1990) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.93 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Noncombustible (NIOSH, 1997) 
 
Henry’s law constant (x 10-2 atm⋅m3/mol): 
1.72 at 26 °C (static headspace-GC, Saini et al., 2002) 
 
Ionization potential (eV): 
11.07 (NIOSH, 1997) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, and ether (Weast, 1986) 
 
Vapor density: 
8.58 g/L at 25 °C, 7.24 (air = 1) 
 
Vapor pressure (mmHg): 
688 at 20 °C (calculated using constants for the Antoine equation) (Kudchadker et al., 1979) 
 
Exposure limits: NIOSH REL: TWA 100 ppm (860 mg/m3), IDLH 2,000 ppm; OSHA PEL: 
TWA 100 ppm. 
 
Symptoms of exposure: Inhalation may cause headache and drowsiness (Patnaik, 1992) 
 
Toxicity: 
 A 15-min exposure to 6,400 and 8,000 ppm were fatal to rats and mice, respectively (Patnaik, 
1992). 
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Uses: Synthesis of dyes; quaternary ammonium compounds; pharmaceuticals; fire-extinguishing 
agent. 
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DI-n-BUTYL PHTHALATE 
 
Synonyms: AI3-00283; Araldite 502; 1,2-Benzenedicarboxylate; 1,2-Benzenedicarboxylic acid, 
dibutyl ester; o-Benzenedicarboxylic acid, dibutyl ester; Benzene-o-dicarboxylic acid, di-n-butyl 
ester; BRN 1914064; Butyl phthalate; n-Butyl phthalate; Caswell No. 292; Celluflex DPB; CCRIS 
2676; DBP; Dibutyl-1,2-benzenedicarboxylate; Dibutyl phthalate; EINECS 201-557-4; Elaol; 
EPA pesticide chemical code 028001; Hexaplas M/B; Morflex 240; NSC 6370; Palatinol C; 
Phthalic acid, dibutyl ester; Polycizer DP; PX 104; RCRA waste number U069; Staflex DBP; UN 
3082; UN 9095; Uniflex DBP; Unimoll DB; Uniplex 150; Witicizer 300. 
 

O

O

O

O

CH3

CH3

 
 
CASRN: 84-74-2; DOT: 9095; molecular formula: C16H22O4; FW: 278.35; RTECS: TI0875000; 
Merck Index: 12, 1622 
 
Physical state, color, and odor: 
Colorless to pale yellow, oily, viscous liquid with a mild, aromatic odor 
 
Melting point (°C): 
-34 (Acros Organics, 2002) 
 
Boiling point (°C): 
340 (Weast, 1986) 
335 (Weiss, 1986) 
 
Density (g/cm3): 
1.0465 at 21 °C (Fishbein and Albro, 1972) 
1.042 at 25 °C (quoted, Standen, 1968) 
1.0382 at 30.00 °C (Pan et al., 2000) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.49 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
157 (NFPA, 1984) 
159 (open cup, Broadhurst, 1972) 
 
Lower explosive limit (%): 
0.5 at 235 °C (NFPA, 1984) 
 
Upper explosive limit (%): 
2.5 (calculated, Weiss, 1986) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
6.3 (quoted, Petrasek et al., 1983) 
 
Bioconcentration factor, log BCF: 
3.61 (Chlorella pyrenoidosa, Yan et al., 1995) 
3.15 (fish, Mayer and Sanders, 1973) 
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1.07 (sheepshead minnow), 1.50 (American oyster), 1.22 (brown shrimp) (Wofford et al., 1981) 
4.36 green alga, Selenastrum capricornutum (Casserly et al., 1983) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.14 (Russell and McDuffie, 1986) 
3.00, 2.98, and 2.60 for Apison, Fullerton, and Dormont soils, respectively (Southworth and 

Keller, 1986) 
 
Octanol/water partition coefficient, log Kow: 
4.31 (generator column, Doucette and Andren, 1988) 
4.50 (Ellington and Floyd, 1996) 
4.57 at 20 °C (shake flask-UV spectrophotometry, Leyder and Boulanger, 1983; estimated from 

HPLC capacity factors, Eadsforth, 1986) 
4.79 (shake flask-HPLC, Howard et al., 1985) 
4.72 (DeFoe et al., 1990) 
5.20 (Wang et al., 1992) 
4.01 at 25 °C (dialysis-HPLC, Andersson and Schräder, 1999) 
 
Solubility in organics: 
Soluble in benzene and ether (Weast, 1986); very soluble in acetone (Windholz et al., 1983) 
 
Solubility in water: 
9.40 mg/L (shake flask-turbidimetric, DeFoe et al., 1990) 
13 ppm at 25 °C (Fukano and Obata, 1976) 
10.1 mg/L at 20 °C (shake flask-UV spectrophotometry, Leyder and Boulanger, 1983) 
11.2 mg/L at 25 °C (shake flask-HPLC, Howard et al., 1985) 
100 mg/L at 22 °C (Nyssen et al., 1987) 
1.300 mg/L at 20–25 °C (Narragansett Bay water, 1.8 mg/L dissolved organic carbon, Boehm and 

Quinn, 1973) 
1.83 x 10-3 wt % at 23.5 °C (elution chromatography, Schwarz, 1980) 
1.32 x 10-3, 1.11 x 10-3, and 1.15 x 10-3 wt % at 10.0, 20.0, and 30.0 °C, respectively (Schwarz and 

Miller, 1980) 
0.013 wt % at 20–25 °C (Fordyce and Meyer, 1940) 
In mg/L: 13.3, 14.6, 15.5 at 10, 25, and 35 °C, respectively (shake flask-tensiometry, Thomsen et 

al., 2001) 
10 mg/L at 25 °C (shake flask-UV spectrophotometry, Song et al., 2003) 
13 mg/L at 25 °C (shake flask-GLC, Wolfe et al., 1980) 
 
Vapor density: 
11.38 g/L at 25 °C, 9.61 (air = 1) 
 
Vapor pressure (x 10-5 mmHg at 25 °C): 
1.4 (Werner, 1952) 
7.3 (Banerjee et al., 1990; Howard et al., 1985) 
4.2 (calculated from GC retention time data, Hinckley et al., 1990) 
10.4 (extrapolated from vapor pressures determined at higher temperatures, Tesconi and 

Yalkowsky, 1998) 
 
Environmental fate: 
 Biological. In anaerobic sludge, di-n-butyl phthalate degraded as follows: mono-n-butyl 
phthalate to o-phthalic acid to protocatechuic acid followed by ring cleavage and mineralization. 
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More than 90% of di-n-butyl phthalate degraded in 40 d (Shelton et al., 1984). Di-n-butyl 
phthalate followed the same biodegradation pathway by five strains of microorganisms isolated 
from a coke-plant wastewater treatment plant sludge. It was proposed, however, that 
protocatechuic acid degraded to a tricarboxylic acid before mineralizing to carbon dioxide and 
water (Jianlong et al., 1995). In activated sludge obtained from a coke-plant wastewater treatment 
plant, di-n-butyl phthalate degraded rapidly via biological oxidation. The rate of degradation 
followed first-order kinetics. The rate constant was independent of the initial concentration when 
the initial di-n-butyl phthalate concentration was <200 mg/L. The biodegradation half-life of di-n-
butyl phthalate in activated sludge was approximately 46 d (Wang et al., 1997). Engelhardt et al. 
(1975) reported that a variety of microorganisms were capable of degrading di-n-butyl phthalate 
and suggested the following degradation scheme: di-n-butyl phthalate to mono-n-butyl phthalate 
to o-phthalic acid to 3,4-dihydroxybenzoic acid and other unidentified products. Di-n-butyl 
phthalate was degraded to benzoic acid by tomato cell suspension cultures (Lycopericon 
lycopersicum) (Pogány et al., 1990). 
 In a static-culture-flask screening test, di-n-butyl phthalate showed significant biodegradation 
with rapid adaptation. The ester (5 and 10 mg/L) was statically incubated in the dark at 25 °C with 
yeast extract and settled domestic wastewater inoculum. After 7 d, 100% biodegradation was 
achieved (Tabak et al., 1981). At 30 °C, microorganisms (Pseudomonas sp.) isolated from soil 
degraded di-n-butyl phthalate with a half-life of 3 d (Kurane et al., 1977). Aerobic degradation of 
di-n-butyl phthalate by acclimated soil and activated sewage sludge microbes was studied using an 
acclimated shake flask CO2 evolution test. After 28 d, loss of di-n-butyl phthalate (primary 
degradation) was 89.8%, with a lag phase of 4.5 d, and ultimate biodegradation (CO2 evolution) 
was 57%. The half-life was 15.4 d (Sugatt et al., 1984). 
 In the presence of suspended natural populations from unpolluted aquatic systems, the 
laboratory determined second-order microbial transformation rate constant was 3.1 x 10-11 
L/organism⋅h (Steen, 1991). Using the modified Sturm test, >80% of di-n-butyl phthalate 
mineralized to carbon dioxide in 28 d (Scholz et al., 1997). 
 Soil. Under aerobic conditions using a fresh-water hydrosol, mono-n-butyl phthalate and 
phthalic acid were produced. Under anaerobic conditions, however, phthalic acid was not formed 
(quoted, Verschueren, 1983). 
 Inman et al. (1984) reported degradation yields of approximately 90% within 80 d under both 
aerobic and anaerobic conditions. They also reported half-lives in soil ranging from 11 to 53 d. 
 Photolytic. An aqueous solution containing titanium dioxide and subjected to UV radiation (λ 
>290 nm) produced hydroxyphthalates and dihydroxyphthalates as intermediates (Hustert and 
Moza, 1988). 
 Chemical/Physical. Pyrolysis of di-n-butyl phthalate in the presence of polyvinyl chloride at 
600 °C gave the following compounds: indene, methylindene, naphthalene, 1-methylnaphthalene, 
2-methylnaphthalene, biphenyl, dimethylnaphthalene, acenaphthene, fluorene, methylace-
naphthene, methylfluorene, and six unidentified compounds (Bove and Dalven, 1984). 
 Under alkaline conditions, di-n-butyl phthalate will initially hydrolyze to n-butyl hydrogen 
phthalate and 1-butanol. The monoester will undergo hydrolysis forming o-phthalic acid and 1-
butanol (Kollig, 1993). A second-order rate constant of 1.0 x 10-2/M⋅sec was reported for the 
hydrolysis of di-n-butyl phthalate at 30 °C and pH 8 (Wolfe et al., 1980). 
 At influent concentrations of 10.0, 1.0, 0.1 and 0.01 mg/L, adsorption capacities using GAC 
were 610, 220, 77, and 28 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits (mg/m3): NIOSH REL: TWA 5, IDLH 4,000; OSHA PEL: TWA 5; ACGIH 
TLV: TWA 5 (adopted). 
 
Symptoms of exposure: Ingestion at a dose level of 150 mg/kg may cause nausea, vomiting, 
hallucination, dizziness, distorted vision, lacrimation, and conjunctivitis (Patnaik, 1992). 
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Toxicity: 
 EC10 (72-h) for Pseudokirchneriella subcapitata 1.49 mg/L (Jonsson and Baun, 2003). 
 EC10 (48-h) for Daphnia magna 3.82 mg/L (Jonsson and Baun, 2003). 
 EC10 (24-h) for Daphnia magna 7.56 mg/L (Jonsson and Baun, 2003). 
 EC10 (15-min) for Vibrio fisheri >7.40 mg/L (Jonsson and Baun, 2003). 
 EC50 (72-h) for Daphnia magna 2.52 mg/L (Jonsson and Baun, 2003). 
 EC50 (48-h) for Daphnia magna 6.78 mg/L (Jonsson and Baun, 2003). 
 EC50 (48-h) for Chironomus plumosus 4.7 mg/L (Mayer and Ellersieck, 1986). 
 EC50 (24-h) for Daphnia magna 10.0 mg/L (Jonsson and Baun, 2003). 
 EC50 (15-min) for Vibrio fisheri >7.40 mg/L (Jonsson and Baun, 2003). 
 LC50 (contact) for earthworm (Eisenia fetida) 1,360 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (96-h) for bluegill sunfish 1.2 mg/L (Spehar et al., 1982), Gammarus pseudolimnaeus 2.1 
mg/L (Mayer and Ellersieck, 1986), fathead minnow 0.85 mg/L (DeFoe et al., 1990); 
Palaemonetes pugio >1.0 mg/L (Clark et al., 1987). 
 LC50 (48-h) for red killifish 15 mg/L (Yoshioka et al., 1986). 
 LC50 (24-h) for grass shrimp larvae 10 to 50 mg/L (Laughlin et al., 1978), Gammarus 
pseudolimnaeus 7 mg/L (Mayer and Ellersieck, 1986). 
 Acute oral LD50 for guinea pigs 10 gm/kg, mice 5,289 mg/kg, rats 8,000 mg/kg (quoted, 
RTECS, 1985). 
 The LOEC and NOEC reported for Daphnia magna were 2.5 and 0.96 mg/L, respectively. In 
addition, the LOEC and NOEC for rainbow trout were 19 and 10 µg/L, respectively (Rhodes et al., 
1995). 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however, a DWEL of 400 
µg/L was recommended (U.S. EPA, 2000). 
 
Source: Detected in distilled water-soluble fractions of new and used motor oil at concentrations 
of 38 to 43 and 15 to 23 µg/L, respectively (Chen et al., 1994). Leaching from flexible plastics in 
contact with water. Laboratory contaminant. 
 
Uses: Manufacture of plasticizers, insect repellents, printing inks, paper coatings, explosives, 
adhesives, cosmetics, safety glass; organic synthesis. 
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1,2-DICHLOROBENZENE 
 
Synonyms: AI3-00053; BRN 0606078; Caswell No. 301; CCRIS 1360; Chloroben; Chloroden; 
Cloroben; DCB; 1,2-DCB; o-DCB; 1,2-Dichlorbenzene; o-Dichlorbenzene; ortho-Dichloro-
benzene 1,2-Dichlorbenzol; o-Dichlorbenzol; o-Dichlorobenzene; 1,2-Dichlorobenzol; o-Dichlor-
obenzol; Dilantin DB; Dilatin DB; Dilatin DBI; Dizene; Dowtherm E; EINECS 202-425-9; EPA 
pesticide chemical code 059401; Mott-Ex; NCI-C54944; NSC 60644; ODB; ODCB; Ortho-
dichlorobenzene; Orthodichlorobenzol; RCRA waste number U070; Rotamott; Special termite 
fluid; Termitkil; UN 1591. 
 

Cl

Cl

 
 
Note: May contain chlorobenzene, trichlorobenzenes, 1,3-dichlorobenzene and 1,4-dichloro-
benzene as impurities. 
 
CASRN: 95-50-1; DOT: 1591; molecular formula: C6H4Cl2; FW: 147.00; RTECS: CZ4500000; 
Merck Index: 12, 3106 
 
Physical state, color, and odor: 
Clear, colorless to pale yellow liquid with a pleasant, aromatic, grassy or vegetable-type odor. At 
40 °C, the lowest concentration at which an odor was detected was 200 µg/L. At 25 °C, the lowest 
concentration at which a taste was detected was 200 µg/L (Young et al., 1996). A detection odor 
threshold concentration of 4.2 mg/m3 (699 ppbv) was reported by Punter (1983). 
 
Melting point (°C): 
-16 to -14 (Fluka, 1988) 
-17.00 (Martin et al., 1979) 
 
Boiling point (°C): 
180.190 (Růžička et al., 1998) 
 
Density (g/cm3): 
1.3048 at 20 °C (Weast, 1986) 
1.30024 at 25 °C (Kirchnerová and Cave, 1976) 
1.29920 at 30.00 °C (Sekar and Naidu, 1996) 
 
Diffusivity in water (x 10-6 cm2/sec): 
At 25 °C: 9.4 (x = 2 x 10-7), 8.9 (x = 4 x 10-7), 8.7 (x = 8 x 10-7) (Gabler et al., 1996) 
 
Flash point (°C): 
66 (NIOSH, 1997) 
 
Lower explosive limit (%): 
2.2 (NIOSH, 1997) 
 
Upper explosive limit (%): 
9.2 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
12.1 (Yalkowsky and Valvani, 1980) 
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Heat of fusion (kcal/mol): 
3.19 (Dean, 1987) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
1.2 at 20 °C (gas stripping-GC, Oliver, 1985) 
2.83 at 37 °C (Sato and Nakajima, 1979) 
1.63, 1.43, 1.68, 1.57, and 2.37 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
1.39 at 20.00 °C (inert gas stripping, Hovorka and Dohnal, 1997) 
1.92 at 25 °C (gas stripping-GC, Shiu and Mackay, 1997) 
 
Ionization potential (eV): 
9.06 (NIOSH, 1997) 
 
Bioconcentration factor, log BCF: 
1.95 (bluegill sunfish) (Barrows et al., 1980; Veith et al., 1980) 
2.43, 2.75 (Oncorhynchus mykiss, Oliver and Niimi, 1983) 
3.94 (Atlantic croakers), 4.46 (blue crabs), 3.79 (spotted sea trout), 3.82 (blue catfish) (Pereira et 

al., 1988) 
4.17 (green alga, Selenastrum capricornutum) (Casserly et al., 1983) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.255 (Willamette silt loam, Chiou et al., 1979) 
2.43 (Marlette soil - B+ horizon), 2.45 (Marlette soil - A horizon) (Lee et al., 1989) 
2.51 (Woodburn silt loam, Chiou et al., 1983) 
2.59 (Appalachee soil, Stauffer and MacIntyre, 1986) 
2.69 (peaty soil, Friesel et al., 1984) 
2.70 (Piwoni and Banerjee, 1989) 
3.10 (Captina silt loam), 2.90 (McLaurin sandy loam) (Walton et al., 1992) 
3.02 (Tinker), 2.83 (Carswell), 2.45 (Barksdale), 2.91 (Blytheville), 3.51 (Traverse City), 3.29 

(Borden), 2.85 (Lula) (Stauffer et al., 1989) 
2.46 (normal soils), 2.70 (suspended bed sediments) (Kile et al., 1995) 
3.29–3.49 (glaciofluvial, sandy aquifer, Nielsen et al., 1996) 
2.44 (muck), 2.38 (Eustis sand) (Brusseau et al., 1990) 
2.96 (decyltrimethylammonium clay), 3.20 (tetradecyltrimethylammonium clay), 3.22 (octadecyl-

trimethylammonium clay) (Deitsch et al., 1998) 
3.09 (Calvert silt loam, Xia and Ball, 1999) 
 
Octanol/water partition coefficient, log Kow: 
3.38 (generator column-GC, Wasik et al., 1981; generator column, Doucette and Andren, 1988) 
3.40 (23 °C, shake flask-LSC, Banerjee et al., 1980; 25 °C, shake flask-GC, Watarai et al., 1980) 
3.55 at 22 °C (shake flask-GC, Könemann et al., 1979) 
3.433 at 25 °C (shake flask-GLC, de Bruijn et al., 1989) 
3.34 (estimated from HPLC capacity factors, Hammers et al., 1982) 
3.49 (shake flask-GC, Pereira et al., 1988) 
3.51, 3.41, 3.29, 3.20, and 3.09 at 5, 15, 25, 35, and 45 °C, respectively (shake flask-GC, Bahadur 

et al., 1997) 
3.75 (Veith et al., 1980) 
3.56 (generator column-HPLC, Garst, 1984) 
3.45 at 25 °C (Paschke et al., 1998) 
3.70 at 25 °C (dialysis-HPLC, Andersson and Schräder, 1999) 
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Solubility in organics: 
Miscible with alcohol, ether, benzene (Windholz et al., 1983), and many other organic solvents, 
particularly chlorinated compounds (e.g., carbon tetrachloride, methylene chloride, chloroform, 
1,1,1-trichloroethane). 
 
Solubility in water: 
109 mg/L at 25 °C (shake flask-GC, Boyd et al., 1998) 
152.9 mg/L at 25 °C (shake flask-GC, Tam et al., 1996) 
137 mg/L at 25 °C (shake flask-HPLC, Banerjee, 1984) 
156 mg/L at 25 °C (shake flask-LSC, Banerjee et al., 1980) 
148 mg/L at 20 °C (Chiou et al., 1979) 
92.7 mg/L at 25 °C (shake flask-UV spectrophotometry, Yalkowsky et al., 1979) 
0.628 mM at 25 °C (generator column-GC, Miller et al., 1984) 
145 mg/L at 25 °C (Etzweiler et al., 1995) 
142.3 mg/L at 30 °C (vapor equilibrium-GC, McNally and Grob, 1984) 
149.4 mg/L at 30 °C (vapor equilibrium-GC, McNally and Grob, 1983) 
0.017 wt % at 25 °C (shake flask-radiometry, Lo et al., 1986) 
97 mg/L at 25 °C (generator column-GC, Paschke et al., 1998) 
In wt %: 0.005 at 0 °C, 0.0031 at 19.5 °C, 0.0017 at 40.0 °C, 0.0024 at 50.0 °C, 0.0054 at 60.5 °C, 

0.0055 at 70.7 °C, 0.0091 at 80.0 °C, 0.0083 at 90.5 °C (shake flask-GC, Stephenson, 1992) 
0.0162 and 0.0126 wt % at 10.0 and 20.0 °C, respectively (Schwarz and Miller, 1980) 
In mg/L: 134 at 20 °C, 145 at 25 °C, 171 at 30 °C, 183 at 35 °C, 194 at 40 °C, 203 at 45 °C, 223 at 

55 °C, 232 at 60 °C (Klemenc and Löw, 1930) 
In mg/L: 127 at 5.0 °C, 132 at 15.0 °C, 149 at 25.0 °C, 162 at 35.0 °C, 204 at 45.0 °C (shake 

flask-GC, Ma et al., 2001) 
In mg/L: 94.4 at 25 °C, 108.0 at 35 °C, 122.7 at 45 °C, 139.1 at 55.0 °C (generator column-GC, 

Oleszek-Kudlak et al., 2004a) 
In mg/kg: 188 at 10 °C, 182 at 20 °C, 178 at 30 °C (shake flask-UV spectrophotometry, Howe et 
al., 1987) 
 
Vapor density: 
6.01 g/L at 25 °C, 5.07 (air = 1) 
 
Vapor pressure (mmHg): 
1.03 at 20 °C (Stull, 1984) 
1.9 at 30 °C (quoted, Verschueren, 1983) 
62 at 100 °C (quoted, Bailey and White, 1965) 
1.5 at 25 °C (quoted, Mackay et al., 1982) 
 
Environmental fate: 
 Biological. Pseudomonas sp. isolated from sewage samples produced 3,4-dichloro-cis-1,2-
dihydroxycyclohexa-3,5-diene. Subsequent degradation of this metabolite yielded 3,4-
dichlorocatechol, which underwent ring cleavage to form 2,3-dichloro-cis,cis-muconate, followed 
by hydrolysis to form 5-chloromaleylacetic acid (Haigler et al., 1988). When 1,2-dichlorobenzene 
was statically incubated in the dark at 25 °C with yeast extract and settled domestic wastewater 
inoculum, significant biodegradation with gradual acclimation was followed by a deadaptive 
process in subsequent subcultures. At a concentration of 5 mg/L, 45, 66, 48, and 29% losses were 
observed after 7, 14, 21, and 28-d incubation periods, respectively. At a concentration of 10 mg/L, 
only 20, 59, 32, and 18% losses were observed after 7, 14, 21, and 28-d incubation periods, 
respectively (Tabak et al., 1981). 
 Groundwater. Nielsen et al. (1996) studied the degradation of 1,2-dichlorobenzene in a shallow, 
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glaciofluvial, unconfined sandy aquifer in Jutland, Denmark. As part of the in situ microcosm 
study, a cylinder that was open at the bottom and screened at the top was installed through a cased 
borehole approximately 5 m below grade. Five liters of water was aerated with atmospheric air to 
ensure aerobic conditions were maintained. Groundwater was analyzed weekly for approximately 
3 months to determine 1,2-dichlorobenzene concentrations with time. The experimentally 
determined first-order biodegradation rate constant and corresponding half-life following a 13-d 
lag phase were 0.06/d and 11.55 d, respectively. 
 Photolytic. Titanium dioxide suspended in an aqueous solution and irradiated with UV light (λ 
= 365 nm) converted 1,2-dichlorobenzene to carbon dioxide at a significant rate (Matthews, 1986). 
The sunlight irradiation of 1,2-dichlorobenzene (20 g) in a 100-mL borosilicate glass-stoppered 
Erlenmeyer flask for 56 d yielded 2,270 ppm 2,3′,4′-trichlorobiphenyl (Uyeta et al., 1976). 
 When an aqueous solution containing 1,2-dichlorobenzene (190 µM) and a nonionic surfactant 
micelle (Brij 58, a polyoxyethylene cetyl ether) was illuminated by a photoreactor equipped with 
253.7-nm monochromatic UV lamps, photoisomerization took place yielding 1,3- and 1,4-
dichlorobenzene as the principal products. The half-life for this reaction, based on the first-order 
photodecomposition rate of 1.35 x 10-3/sec, is 8.6 min (Chu and Jafvert, 1994). 
 Chemical/Physical. Anticipated products from the reaction of 1,2-dichlorobenzene with ozone 
or OH radicals in the atmosphere are chlorinated phenols, ring cleavage products, and nitro 
compounds (Cupitt, 1980). Based on an assumed base-mediated 1% disappearance after 16 d at 85 
°C and pH 9.70 (pH 11.26 at 25 °C), the hydrolysis half-life was estimated to be >900 yr 
(Ellington et al., 1988). 
 When 1,2-dichlorobenzene in hydrogen-saturated deionized water was exposed to a slurry of 
palladium catalyst (1%) at room temperature, benzene formed via the intermediate chlorobenzene. 
The reaction rate decreased in the order of MCM-41 (mesoporous oxide having a silicon: 
aluminum ratio of 35) > alumina > Y (dealuminated zeolite having a silicon:aluminum ratio of 
15). It appeared the reaction rate was directly proportional to the surface area of the support 
catalyst used (Schüth and Reinhard, 1997). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities at 
pH 5.5 were 129, 47, 17, and 64 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits: NIOSH REL: ceiling 50 ppm (300 mg/m3), IDLH 200 ppm; OSHA PEL: ceiling 
50 ppm; ACGIH TLV: TWA 25 ppm, ceiling 50 ppm (adopted). 
 
Symptoms of exposure: Lacrimation, depression of central nervous system, anesthesia, and liver 
damage (Patnaik, 1992). An irritation concentration of 150.00 mg/m3 in air was reported by Ruth 
(1986). 
 
Toxicity: 
 Concentrations that reduce the fertility of Daphnia magna in 2 wk for 50% (EC50) and 16% 
(EC16) of the population are 0.55 and 0.37 mg/L, respectively (Calamari et al., 1983). 
 EC50 (96-h) and EC50 (3-h) concentrations that inhibit the growth of 50% of Selenastrum 
capricornutum population are 2.2 and 10.0 mg/L, respectively (Calamari et al., 1983). 
 EC50 (48-h) for Daphnia magna 1.15 mg/L (Marchini et al., 1999), Pseudokirchneriella 
subcapitata 3.28 mg/L (Hsieh et al., 2006). 
 IC50 (24-h) for Daphnia magna 0.78 mg/L (Calamari et al., 1983). 
 LC50 (contact) for earthworm (Eisenia fetida) 21 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (14-d) for Poecilia reticulata 5.85 mg/L (Könemann, 1981). 
 LC50 (96-h) for bluegill sunfish 5.6 mg/L (Spehar et al., 1982), fathead minnows 57 mg/L, grass 
shrimp 9.4 mg/L (Curtis et al., 1979), Cyprinodon variegatus 9.7 ppm using natural seawater 
(Heitmuller et al., 1981). 
 LC50 (72-h) for Cyprinodon variegatus 9.7 ppm (Heitmuller et al., 1981). 
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 LC50 (48-h) for red killifish 68 mg/L (Yoshioka et al., 1986), fathead minnows 76 mg/L, grass 
shrimp 10.3 mg/L (Curtis et al., 1979), Daphnia magna 2.4 mg/L (LeBlanc, 1980), Salmo 
gairdneri 2.3 mg/L, Brachydanio rerio 6.8 mg/L (Calamari et al., 1983), Cyprinodon variegatus 
9.3 ppm (Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna 2.4 mg/L (LeBlanc, 1980), grass shrimp 14.3 mg/L (Curtis et 
al., 1979), fathead minnows 120.0 mg/L (Curtis et al., 1978), Cyprinodon variegatus 9.7 to 13 
ppm (Heitmuller et al., 1981). 
 Acute oral LD50 for mice 4,386 mg/kg, rats 500 mg/kg, rabbits 500 mg/kg (quoted, RTECS, 
1985). 
 Heitmuller et al. (1981) reported a NOEC of 9.7 ppm. 
 
Drinking water standard (final): MCLG: 0.6 mg/L; MCL: 0.6 mg/L. In addition, a DWEL of 3 
mg/L was recommended (U.S. EPA, 2000). 
 
Uses: Preparation of 3,4-dichloroaniline; solvent for a wide variety of organic compounds and for 
oxides of nonferrous metals; solvent carrier in products of toluene diisocyanate; intermediate for 
dyes; fumigant; insecticide for termites; degreasing hides and wool; metal polishes; degreasing 
agent for metals, wood, and leather; industrial air control; disinfectant; heat transfer medium. 
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1,3-DICHLOROBENZENE 
 
Synonyms: AI3-15517; BRN 0956618; CCRIS 4259; 1,3-DCB; m-DCB; 1,3-Dichlorbenzene; m-
Dichlorbenzene; meta-Dichlorobenzene; 1,3-Dichlorbenzol; m-Dichlorbenzol; m-Dichlorobenz-
ene; 1,3-Dichlorobenzol; m-Dichlorobenzol; EINECS 208-792-1; NSC 8754; m-Phenylene di-
chloride; RCRA waste number U071; UN 1591. 
 

Cl

Cl  
 
Note: Commercial grades contain 65–85% 1,2-dichlorobenzene and the remaining 15–35% 
typically contains chlorobenzene, trichlorobenzenes, 1,2-dichlorobenzene and 1,4-dichloro-
benzene. 
 
CASRN: 541-73-1; DOT: 1591; molecular formula: C6H4Cl2; FW: 147.00; RTECS: CZ4499000; 
Merck Index: 12, 3105 
 
Physical state and color: 
Clear, colorless liquid with a disinfectant or musty-type odor. At 40 °C, the average odor threshold 
concentration and the lowest concentration at which an odor was detected were 170 and 177 µg/L, 
respectively. At 25 °C, the lowest concentration at which a taste was detected was 190 µg/L, 
respectively (Young et al., 1996). 
 
Melting point (°C): 
-24.70 (Martin et al., 1979) 
 
Boiling point (°C): 
174 (Miller et al., 1984) 
173.095 (Růžička et al., 1998) 
 
Density (g/cm3): 
1.2881 at 20 °C, 1.2799 at 25 °C (quoted, Standen, 1964) 
1.27718 at 30.00 °C (Rajasekar and Naidu, 1996) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.82 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
63 (Aldrich, 1990) 
 
Lower explosive limit (%): 
2.02 (estimated, Weiss, 1986) 
 
Upper explosive limit (%): 
9.2 (estimated, Weiss, 1986) 
 
Entropy of fusion (cal/mol⋅K): 
12.2 (Yalkowsky and Valvani, 1980) 
 
Heat of fusion (kcal/mol): 
3.021 (Weast, 1986) 
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Henry’s law constant (x 10-3 atm⋅m3/mol): 
3.10 at 20 °C (batch equilibrium, Gan and Dupont, 1989) 
3.6 (Pankow and Rosen, 1988) 
2.63 at 25 °C (gas stripping-UV spectrophotometry, Warner et al., 1987) 
4.63 at 37 °C (Sato and Nakajima, 1979) 
1.8 at 20 °C (gas stripping-GC, Oliver, 1985) 
2.94 at 25 °C (Hoff et al., 1993) 
2.21, 2.31, 2.94, 2.85, and 4.22 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
2.14 at 20.00 °C (inert gas stripping, Hovorka and Dohnal, 1997) 
 
Ionization potential (eV): 
9.12 (Franklin et al., 1969) 
 
Bioconcentration factor, log BCF: 
1.82 (bluegill sunfish) (Barrows et al., 1980; Veith et al., 1980) 
2.62, 2.87 (rainbow trout, Oliver and Niimi, 1983) 
1.99 (fathead minnow, Carlson and Kosian, 1987) 
3.60 (Atlantic croakers), 3.86 (blue crabs), 3.25 (spotted sea trout), 3.40 (blue catfish) (Pereira et 

al., 1988) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.23 (log Kom for a Woodburn silt loam soil, Chiou et al., 1983) 
4.60 (Niagara River sediments, Oliver and Charlton, 1984) 
Kd = 1.4 mL/g on a Cs+-kaolinite (Haderlein and Schwarzenbach, 1993) 
 
Octanol/water partition coefficient, log Kow: 
3.38 (quoted, Leo et al., 1971) 
3.43 (Miller et al., 1985) 
3.48 (generator column-HPLC/GC, Wasik et al., 1981; generator column-GC, Miller et al., 1984; 

generator column, Doucette and Andren, 1988) 
3.53 at 25 °C (shake flask-GC, Watarai et al., 1982) 
3.57 (generator column-HPLC, Garst, 1984) 
3.72 at 13 °C, 3.55 at 19 °C, 3.48 at 28 °C, 3.42 at 33 °C (shake flask-GC, Opperhuizen et al., 

1988) 
3.60 at 22 °C (shake flask-GC, Könemann et al., 1979) 
3.525 at 25 °C (shake flask-GLC, de Bruijn et al., 1989) 
3.46 (estimated from HPLC capacity factors, Hammers et al., 1982) 
3.50 (shake flask-GC, Pereira et al., 1988) 
3.65 (estimated from HPLC capacity factors, Eadsforth, 1986) 
 
Solubility in organics: 
Soluble in ethanol, acetone, ether, benzene, carbon tetrachloride, ligroin (U.S. EPA, 1985), and 
many organic solvents 
 
Solubility in water: 
138 mg/L at 25 °C (shake flask-GC, Boyd et al., 1998) 
143 mg/L at 25 °C (shake flask-HPLC, Banerjee, 1984) 
133 mg/L at 25 °C (shake flask-LSC, Banerjee et al., 1980) 
0.847 mM at 25 °C (generator column-GC, Miller et al., 1984) 
0.01465 wt % at 23.5 °C (elution chromatography, Schwarz, 1980) 
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In wt %: 0.0118 at 10.0 °C, 0.0101 at 20.0 °C, 0.0135 at 30.0 °C (Schwarz and Miller, 1980) 
125.5 mg/L at 30 °C (vapor equilibrium-GC, McNally and Grob, 1983, 1984) 
700 µmol/kg at 25.0 °C (shake flask-UV spectrophotometry, Vesala, 1974) 
In mg/L: 111 at 20 °C, 123 at 25 °C, 140 at 30 °C, 150 at 35 °C, 167 at 40 °C, 177 at 45 °C, 196 at 

55 °C, 201 at 60 °C (Klemenc and Löw, 1930) 
In mg/L: 114 at 5.0 °C, 108 at 15.0 °C, 126 at 25.0 °C, 134 at 35.0 °C, 141 at 45.0 °C (shake 

flask-GC, Ma et al., 2001) 
In mg/kg: 176 at 10 °C, 159 at 20 °C, 145 at 30 °C (shake flask-UV spectrophotometry, Howe et 
al., 1987) 
 
Vapor density: 
6.01 g/L at 25 °C, 5.07 (air = 1) 
 
Vapor pressure (mmHg at 25 °C): 
1.9 (Warner et al., 1987) 
2.3 (quoted, Mackay et al., 1982) 
2.15 (Banerjee et al., 1990) 
 
Environmental fate: 
 Biological. When 1,3-dichlorobenzene was statically incubated in the dark at 25 °C with yeast 
extract and settled domestic wastewater inoculum, significant biodegradation with gradual 
acclimation was followed by a deadaptive process in subsequent subcultures. At a concentration of 
5 mg/L, 59, 69, 39, and 35% losses were observed after 7, 14, 21, and 28-d incubation periods, 
respectively. At a concentration of 10 mg/L, percent losses were virtually unchanged. After 7, 14, 
21, and 28-d incubation periods, percent losses were 58, 67, 31, and 33, respectively (Tabak et al., 
1981). 
 Photolytic. The sunlight irradiation of 1,3-dichlorobenzene (20 g) in a 100-mL borosilicate 
glass-stoppered Erlenmeyer flask for 56 d yielded 520 ppm trichlorobiphenyl (Uyeta et al., 1976). 
 When an aqueous solution containing 1,3-dichlorobenzene (190 µM) and a nonionic surfactant 
micelle (Brij 58, a polyoxyethylene cetyl ether) was illuminated by a photoreactor equipped with 
253.7-nm monochromatic UV lamps, photoisomerization took place yielding 1,2- and 1,4-
dichlorobenzene as the principal products. The half-life for this reaction, based on the first-order 
photodecomposition rate of 1.40 x 10-3/sec, is 8.3 min (Chu and Jafvert, 1994). 
 Peijnenburg et al. (1992) investigated the photodegradation of a variety of substituted aromatic 
halides using a Rayonet RPR-208 photoreactor equipped with 8 RUL 3,000-Ǻ lamps (250–350 
nm). The reaction of 1,3-dichlorobenzene (initial concentration 10-5 M) was conducted in distilled 
water and maintained at 20 °C. Though no products were identified, the investigators reported 
photohydrolysis was the dominant transformation process. The measured pseudo-first-order 
reaction rate constant and corresponding half-life were 0.008/min and 92.3 min., respectively. 
 Chemical/Physical. Anticipated products from the reaction of 1,3-dichlorobenzene with 
atmospheric ozone or OH radicals are chlorinated phenols, ring cleavage products, and nitro 
compounds (Cupitt, 1980). Based on an assumed base-mediated 1% disappearance after 16 d at 85 
ºC and pH 9.70 (pH 11.26 at 25 ºC), the hydrolysis half-life was estimated to be >900 yr 
(Ellington et al., 1988). 1,3-Dichlorobenzene (0.17–0.23 mM) reacted with OH radicals in water 
(pH 8.7) at a rate of 5.0 x 109/M·sec (Haag and Yao, 1992). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities at 
pH 5.1 were 118, 42, 15, and 5.1 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Toxicity: 
 EC50 (48-h) for Pseudokirchneriella subcapitata 2.68 mg/L (Hsieh et al., 2006). 
 LC50 (14-d) for Poecilia reticulata 7.4 mg/L (Könemann, 1981). 
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 LC50 (96-h) for fathead minnows 7.8 mg/L (Veith et al., 1983), bluegill sunfish 5.0 mg/L 
(Spehar et al., 1982), Cyprinodon variegatus 7.8 ppm using natural seawater (Heitmuller et al., 
1981). 
 LC50 (72-h) for Cyprinodon variegatus 8.0 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for Daphnia magna 11 mg/L (LeBlanc, 1980), Cyprinodon variegatus 8.0 ppm 
(Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna 42 mg/L (LeBlanc, 1980), Cyprinodon variegatus 8.5 ppm 
(Heitmuller et al., 1981). 
 Heitmuller et al. (1981) reported a NOEC of 4.2 ppm. 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however a DWEL of 3 
mg/L was recommended (U.S. EPA, 2000). 
 
Uses: Fumigant and insecticide; organic synthesis. 
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1,4-DICHLOROBENZENE 
 
Synonyms: AI3-00050; BRN 1680023; Caswell No. 632; CCRIS 307; 4-Chlorophenyl chloride; 
p-Chlorophenyl chloride; 1,4-DCB; p-DCB; Dichloricide; 4-Dichlorobenzene; p-Dichloro-
benzene; para-Dichlorobenzene; 4-Dichlorobenzol; p-Dichlorobenzol; EINECS 203-400-5; EPA 
pesticide chemical code 061501; Evola; NCI-C54955; NSC 36935; Paracide; Para crystals; Paradi; 
Paradichlorobenzene; Paradichlorobenzol; Paradow; Paramoth; Paranuggetts; Parazene; Parodi; 
PDB; PDCB; Persia-Perazol; RCRA waste number U072; Santochlor; UN 1592. 
 

Cl

Cl  
 
Note: May contain chlorobenzene, trichlorobenzenes, 1,2-dichlorobenzene and 1,3-dichloro-
benzene as impurities. 
 
CASRN: 106-46-7; DOT: 1592; molecular formula: C6H4Cl2; FW: 147.00; RTECS: CZ4550000; 
Merck Index: 12, 3107 
 
Physical state, color, and odor: 
Colorless to white crystals with a penetrating, sweet, mothball or almond-like odor. At 40 °C, the 
average odor threshold concentration and the lowest concentration at which an odor was detected 
were 18 and 4.5 µg/L, respectively. Similarly, at 25 °C, the average taste threshold concentration 
and the lowest concentration at which a taste was detected were 32 and 11 µg/L, respectively 
(Young et al., 1996). A detection odor threshold concentration of 73 µg/m3 (121 ppbv) was 
reported by Punter (1983). 
 
Melting point (°C): 
52.7 (Plato and Glasgow, 1969) 
53.10 (Martin et al., 1979) 
 
Boiling point (°C): 
173.864 (Růžička et al., 1998) 
  
Density (g/cm3): 
1.2475 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-6 cm2/sec): 
At 25 °C: 9.9 (x = 2 x 10-7), 9.3 (x = 4 x 10-7) (Gabler et al., 1996) 
 
Flash point (°C): 
65.6 (NIOSH, 1997) 
 
Lower explosive limit (%): 
2.5 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
12.6 (Plato and Glasgow, 1969) 
13.3 (Ueberreiter and Orthman, 1950) 
13.4 (Yalkowsky and Valvani, 1980) 
13.12 (van der Linde et al., 2005) 
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Heat of fusion (kcal/mol): 
4.100 (DSC, Plato and Glasgow, 1969) 
4.34 (Wauchope and Getzen, 1972) 
4.54 (Miller et al., 1984) 
4.28 (van der Linde et al., 2005) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
3.1 (Pankow and Rosen, 1988) 
2.72 at 25 °C (gas stripping-UV spectrophotometry, Warner et al., 1987) 
1.5 at 20 °C (gas stripping-GC, Oliver, 1985) 
2.12, 2.17, 2.59, 3.17, and 3.89 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
1.86 at 20.00 °C (inert gas stripping, Hovorka and Dohnal, 1997) 
2.41 at 25 °C (gas stripping-GC, Shiu and Mackay, 1997) 
1.88 at 25 °C (continuous flow sparger, Sproule et al., 1991) 
 
Ionization potential (eV): 
8.95 (quoted, Horvath, 1982) 
 
Bioconcentration factor, log BCF: 
2.71, 2.86, 2.95 (rainbow trout, Oliver and Niimi, 1985) 
2.00, 1.70, and 2.75 for algae, fish, and activated sludge, respectively (Freitag et al., 1985) 
1.78 (bluegill sunfish, Veith et al., 1980) 
2.33 determined for rainbow trout during a 4-d exposure under static test conditions (Neely et al., 

1974) 
3.91 (Atlantic croakers), 4.53 (blue crabs), 4.09 (spotted sea trout), 3.51 (blue catfish) (Pereira et 

al., 1988) 
2.47 (Jordanella floridae, Devillers et al., 1996) 
2.04 (fathead minnow, Carlson and Kosian, 1987) 
3.26 (Poecilia reticulata, Könemann and van Leeuwen, 1980) 
1.89 (wet weight based) and -0.60 (lipid based) for Gambusia affinis (Chaisuksant et al., 1997) 
2.90, 3.36, 3.43, 3.60, 3.73, and 3.79 for olive, holly, grass, ivy, mock orange, and pine leaves, 

respectively (Hiatt, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.44 (Woodburn silt loam, Chiou et al., 1983) 
2.48 (Garyling soil), 2.85 (average using five soils) (Hutzler et al., 1983) 
2.60 (Lincoln sand, Wilson et al., 1981) 
2.63 (Friesel et al., 1984) 
2.78, 2.87, 3.14 (Schwarzenbach and Westall, 1981) 
2.92 (humic acid polymers, Chin and Weber, 1989) 
2.96 (Eerd soil, Loch et al., 1986) 
2.82 (Apison soil), 2.93 (Fullerton soil), 2.45 (Dormont soil) (Southworth and Keller, 1986) 
3.29, 3.38, 3.53 (glaciofluvial, sandy aquifer, Nielsen et al., 1996) 
3.27 (Lake Oostvaarders plassen sediment, Ter Laak et al., 2005) 
2.57 (sandy soil, Van Gestel and Ma, 1993) 
Average Kd values for sorption of 1,4-dichlorobenzene to corundum (α-Al2O3) and hematite 

(α-Fe2O3) were 0.00451 and 0.0105 mL/g, respectively (Mader et al., 1997) 
 
Octanol/water partition coefficient, log Kow: 
3.35 at 25 °C (modified shake-flask-UV spectrophotometry, Sanemasa et al., 1994) 
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3.37 at 23 °C (shake flask-LSC, Banerjee et al., 1980; RP-HPLC, Garst and Wilson, 1984; 
generator column-HPLC/GC, Wasik et al., 1981) 

3.38 (Chiou et al., 1977; generator column-HPLC/GC, Wasik et al., 1981; Miller et al., 1984) 
3.62 at 22 °C (shake flask-GC, Könemann et al., 1979) 
3.444 at 25 °C (shake flask-GLC, de Bruijn et al., 1989; shake flask-HPLC, Brooke et al., 1990) 
3.355 at 25 °C (shake flask-HPLC, Brooke et al., 1990) 
3.40 (Campbell and Luthy, 1985) 
3.47 (shake flask-GC, Pereira et al., 1988) 
3.42, 3.35, 3.23, 3.12, and 3.03 at 5, 15, 25, 35, and 45 °C, respectively (shake flask-GC, Bahadur 

et al., 1997) 
 
Solubility in organics: 
Soluble in ethanol, acetone, ether, benzene, carbon tetrachloride, ligroin (U.S. EPA, 1985), carbon 
disulfide, and chloroform (Windholz et al., 1983) 
 
Solubility in water: 
42 mg/L at 25 °C (shake flask-GC, Boyd et al., 1998) 
65.3 mg/L at 25 °C (shake flask-HPLC, Banerjee, 1984) 
74 mg/L at 25 °C (shake flask-LSC, Banerjee et al., 1980) 
77 mg/kg at 30 °C (shake flask-interferometer, Gross and Saylor, 1931) 
76 mg/L solution at 25 °C (shake flask-UV spectrophotometry, Andrews and Keefer, 1950) 
87.15 mg/L at 25 °C (shake flask-GC, Aquan-Yuen et al., 1979) 
80 mg/L at 25 °C (Gunther et al., 1968) 
90.6 mg/L at 25 °C (shake flask-UV spectrophotometry, Yalkowsky et al., 1979) 
0.21 mM at 25 °C (generator column-GC, Miller et al., 1984) 
94.4 mg/L at 30 °C (vapor equilibrium-GC, McNally and Grob, 1984) 
92.13 mg/L at 30 °C (vapor equilibrium-GC, McNally and Grob, 1983) 
In mg/kg: 77.8 at 22.2 °C, 83.4 at 24.6 °C, 86.9 at 25.5 °C, 92.6 at 30.0 °C, 102 at 34.5 °C, 121 at 

38.4 °C, 159 at 47.5 °C, 173 at 50.1 °C, 210 at 59.2 °C, 218 at 60.7 °C, 230 at 65.1 °C, 237 at 
65.2 °C, 281 at 73.4 °C (shake flask-UV spectrophotometry, Wauchope and Getzen, 1972) 

In mg/kg: 98 at 10 °C, 89 at 20 °C, 81 at 30 °C (shake flask-UV spectrophotometry, Howe et al., 
1987) 
581.6 µmol/kg at 25.0 °C (shake flask-UV spectrophotometry, Vesala, 1974) 
48.6, 63.0, 81.4, 104.5, and 130 mg/L at 5, 15, 25, 35, and 45 °C, respectively (generator column-

GC, Shiu et al., 1997) 
156 and 163 mg/L at 55 and 65 °C, respectively (Klemenc and Löw, 1930) 
As mole fraction: 1.51 x 10-5 at 20 °C (shake flask-RPLC, Hafkenscheid and Tomlinson, 1981) 
 
Vapor pressure (mmHg at 25 °C): 
0.4 (quoted, Standen, 1964) 
0.7 (quoted, Mackay et al., 1982) 
 
Environmental fate: 
 Biological. In activated sludge, <0.1% degraded (mineralized) to carbon dioxide after 5 d 
(Freitag et al., 1985). When 1,4-dichlorobenzene was statically incubated in the dark at 25 °C with 
yeast extract and settled domestic wastewater inoculum, significant biodegradation with gradual 
acclimation was followed by a deadaptive process in subsequent subcultures. At a concentration of 
5 mg/L, 55, 61, 34, and 16% losses were observed after 7, 14, 21, and 28-d incubation periods, 
respectively. At a concentration of 10 mg/L, only 37, 54, 29, and 0% losses were observed after 7, 
14, 21, and 28-d incubation periods, respectively (Tabak et al., 1981). 
 Spiess et al. (1995) isolated Xanthobacter flavus from sludge from the river Mulde near 
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Bitterfeld, Germany. This bacterium utilized 1,4-dichlorobenzene as the sole source of carbon and 
energy. Degradation products identified using GC/MS were 3,6-dichloro-cis-1,2-dihydroxy-
cyclohexa-3,5-diene, 3,6-dichlorocatechol, 3,5-dichloromuconic acid, 2-chloromaleylacetic acid, 
and 2-chloroacetoacrylic acid.  
 Surface Water. Estimated half-lives of 1,4-dichlorobenzene (1.5 µg/L) from an experimental 
marine mesocosm during the spring (8–16 °C), summer (20–22 °C), and winter (3–7 °C) were 18, 
10, and 13 d, respectively (Wakeham et al., 1983). 
 Groundwater. Nielsen et al. (1996) studied the degradation of 1,4-dichlorobenzene in a shallow, 
glaciofluvial, unconfined sandy aquifer in Jutland, Denmark. As part of the in situ microcosm 
study, a cylinder that was open at the bottom and screened at the top was installed through a cased 
borehole approximately 5 m below grade. Five liters of water was aerated with atmospheric air to 
ensure aerobic conditions were maintained. Groundwater was analyzed weekly for approximately 
3 months to determine 1,4-dichlorobenzene concentrations with time. The experimentally 
determined first-order biodegradation rate constant and corresponding half-life following a 22-d 
lag phase were 0.05/d and 13.86 d, respectively. 
 Under anaerobic conditions, 1,4-dichlorobenzene in a plume of contaminated groundwater was 
found to be very persistent (Barber, 1988). 
 Photolytic. Under artificial sunlight, river water containing 2 to 5 ppm of 1,4-dichlorobenzene 
photodegraded to chlorophenol and phenol (Mansour et al., 1989). A carbon dioxide yield of 5.1% 
was achieved when 1,4-dichlorobenzene adsorbed on silica gel was irradiated with light (λ >290 
nm) for 17 h (Freitag et al., 1985). Irradiation of 1,4-dichlorophenol in air containing nitrogen 
oxides gave 2,5-dichlorophenol (major product), 2,5-dichloronitrobenzene, 2,5-dichlorophenol, 
and 2,5-dichloro-4-nitrophenol (Nojima and Kanno, 1980). The sunlight irradiation of 1,4-
dichlorobenzene (20 g) in a 100-mL borosilicate glass-stoppered Erlenmeyer flask for 56 d yielded 
1,860 ppm 2′,4,5′-trichlorobiphenyl (Uyeta et al., 1976). 
 When an aqueous solution containing 1,4-dichlorobenzene (190 µM) and a nonionic surfactant 
micelle (Brij 58, a polyoxyethylene cetyl ether) was illuminated by a photoreactor equipped with 
253.7-nm monochromatic UV lamps, photoisomerization took place, yielding 1,2- and 1,3-
dichlorobenzene as the principal products. The half-life for this reaction, based on the first-order 
photodecomposition rate of 1.34 x 10-3/sec, is 8.6 min (Chu and Jafvert, 1994). A room 
temperature rate constant of 3.2 x 10-13 cm3/molecule⋅sec was reported for the vapor-phase 
reaction of 1,4-dichlorobenzene with OH radicals (Atkinson, 1985). 
 Chemical/Physical. Anticipated products from the reaction of 1,4-dichlorobenzene with ozone 
or OH radicals in the atmosphere are chlorinated phenols, ring cleavage products, and nitro 
compounds (Cupitt, 1980). 
 Based on an assumed base-mediated 1% disappearance after 16 d at 85 °C and pH 9.70 (pH 
11.26 at 25 °C), the hydrolysis half-life was estimated to be more than 900 yr (Ellington et al., 
1988). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, GAC adsorption capacities at pH 
5.1 were 121, 41, 14, and 4.6 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: IDLH 150 ppm; OSHA PEL: 
TWA 75 ppm (450 mg/m3); ACGIH TLV: TWA 10 ppm (adopted). 
 
Symptoms of exposure: Repeated inhalation of high concentrations of vapors may cause head-
ache, weakness, dizziness, nausea, vomiting, diarrhea, loss of weight, and injury to kidney and 
liver (Patnaik, 1992). An irritation concentration of 240.00 mg/m3 in air was reported by Ruth 
(1986). 
 
Toxicity: 
 Concentrations that reduce the fertility of Daphnia magna in 2 wk for 50% (EC50) and 16% 
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(EC16) of the population are 0.93 and 0.64 mg/L, respectively (Calamari et al., 1983). 
 EC50 (96-h) and EC50 (3-h) concentrations that inhibit the growth of 50% of Selenastrum 
capricornutum population are 1.6 and 5.2 mg/L, respectively (Calamari et al., 1983). 
 EC50 (48-h) for Pseudokirchneriella subcapitata 3.17 mg/L (Hsieh et al., 2006). 
 IC50 (24-h) for Daphnia magna 1.6 mg/L (Calamari et al., 1983). 
 LC50 (14-d) for Poecilia reticulata 4 mg/L (Könemann, 1981). 
 LC50 (96-h) for fathead minnows 4.0 mg/L (Veith et al., 1983), bluegill sunfish (Lepomis 
machrochirus) 4.3 mg/L, fathead minnows 30 mg/L (Spehar et al., 1982) and 34.5 mg/L (Curtis et 
al., 1978), Cyprinodon variegatus 7.4 ppm using natural seawater (Heitmuller et al., 1981). 
 LC50: 17.8 and 51 mg/L (soil porewater concentration) for the earthworm Eisenia andrei and 26 
and 229 mg/L (soil porewater concentration) for the earthworm Lumbricus rubellus (Van Gestel 
and Ma, 1993). 
 LC50 (72-h) for Cyprinodon variegatus 7.4 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for fathead minnows 35.4 mg/L, grass shrimp 129 mg/L (Curtis et al., 1979), 
Daphnia magna 11 mg/L (LeBlanc, 1980), 2.2 mg/L (Canton et al., 1985), Salmo gairdneri 1.18 
mg/L, Brachydanio rerio 4.25 mg/L (Calamari et al., 1983), Cyprinodon variegatus 7.2 ppm 
(Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna 42 mg/L (LeBlanc, 1980), fathead minnows 35.4 mg/L (Curtis 
et al., 1979), fathead minnows 34.0 mg/L (Curtis et al., 1978), Cyprinodon variegatus 7.5 to 10 
ppm (Heitmuller et al., 1981). 
 Acute oral LD50 for mice 2,950 mg/kg, rats 500 mg/kg, rabbits 2,830 mg/kg (quoted, RTECS, 
1985). 
 Heitmuller et al. (1981) reported a NOEC of 5.6 ppm. 
 
Drinking water standard (final): MCLG: 75 µg/L; MCL: 75 µg/L. In addition, a DWEL of 4 
mg/L was recommended (U.S. EPA, 2000). 
 
Uses: Moth and bird repellent; general insecticide, fumigant and germicide; space odorant; 
manufacture of 2,5-dichloroaniline and dyes; pharmacy; agriculture (fumigating soil); disinfectant, 
urinal deodorizer, air freshener, and chemical intermediate in the manufacture of 1,2,4-
trichlorobenzene and polyphenylene sulfide. 
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3,3′-DICHLOROBENZIDINE 
 
Synonyms: BRN 2108022; CCRIS 220; C.I. 23060; Curithane C126; DCB; 4,4′-Diamino-3,3′-di-
chlorobiphenyl; 4,4′-Diamino-3,3′-dichlorodiphenyl; Dichlorobenzidine; Dichlorobenzidine base; 
m,m′-Dichlorobenzidine; 3,3′-Dichloro-1,1′-(biphenyl)-4,4′-diamine; 3,3′-Dichlorobiphenyl-4,4′-
diamine; 3,3′-Dichloro-4,4′-biphenyldiamine; 3,3′-Dichloro-4,4′-diaminobiphenyl; 3,3′-Di-chloro-
4,4′-diamino(1,1-biphenyl); EINECS 202-109-0; NSC 154073; RCRA waste number U073. 
 

Cl

H2N

Cl

NH2

 
 
Note: Normally found as the salt, 3,3′-dichlorobenzidine dihydrochloride (C12H10Cl2N2⋅2HCl). 
 
CASRN: 91-94-1; molecular formula: C12H10Cl2N2; FW: 253.13; RTECS: DD0525000; Merck 
Index: 12, 3109 
 
Physical state, color, and odor: 
Colorless to grayish-purple needles or crystals with a mild or pungent odor 
 
Melting point (°C): 
132–133 (Shriner et al., 1978) 
 
Boiling point (°C): 
402 (Callahan et al., 1979) 
420 (NIOSH, 1997) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.51 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
5.4, 3.3 (Korenman and Nikolaev, 1974) 
 
Flash point (°C): 
No flammable vapors were evolved at 200 °C (Shriner et al., 1976) 
 
Henry’s law constant (x 10-8 atm⋅m3/mol): 
4.5 at 25 °C (estimated, Howard, 1989) 
 
Bioconcentration factor, log BCF: 
3.49 (activated sludge), 2.97 (algae), 2.79 (golden orfe) (Freitag et al., 1985) 
2.70 (bluegill sunfish, Appleton and Sikka, 1980) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.86 (silty clay: pH 6.3, CEC 47.9 cmolc/kg); 2.92 (silty clay: pH 6.8, CEC 39.4 cmolc/kg); 3.08 

(sand: pH 6.8, CEC 23.1 cmolc/kg); 1.86 (sand pH: 7.2, CEC 8.1 cmolc/kg); 3.21 (sand: pH 7.2, 
CEC 10.1 cmolc/kg) (Nyman et al., 1997) 

 
Octanol/water partition coefficient, log Kow: 
3.51 at 23 °C and pH 8.7 (shake flask-UV/LSC, Banerjee et al., 1980) 
 
Solubility in organics: 
Soluble in ethanol, benzene, and glacial acetic acid (Windholz et al., 1983) 
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Solubility in water: 
3.11 mg/L at 25 °C (shake flask-LSC, Banerjee et al., 1980) 
4.0 mg/L at 22 °C (dihydrochloride, U.S. EPA, 1980a) 
3.99 ppm at pH 6.9 (Appleton and Sikka, 1980) 
 
Vapor pressure (mmHg): 
10-5 at 22 °C (assigned by analogy, Mabey et al., 1982) 
4.2 x 10-7 at 25 °C (estimated, Howard, 1989) 
 
Environmental fate: 
 Biological. In activated sludge, 2.7% mineralized to carbon dioxide after 5 d (Freitag et al., 
1985). Sikka et al. (1978) reported 3,3′-dichlorobenzidine is resistant to degradation by indigenous 
aquatic microbial communities in a 4-wk period. Under aerobic and anaerobic conditions, 
3,3′-dichlorobenzidine is mineralized very slowly (Boyd et al., 1984; Chung and Boyd, 1987). 
Nyman et al. (1997a) studied the transformation of 3,3′-dichlorobenzidine under laboratory 
controlled conditions at 20 °C. Wet sediment (50 g) and water (150 mL) from Lake Macatawa, 
Holland, MI were placed in glass serum bottles and purged with nitrogen to ensure anaerobic 
conditions to which 3,3′-dichlorobenzidine was added. The bottles were incubated in the dark at 
20 °C for 12 months. Soil and water samples were retrieved periodically for transformation 
product identification using HPLC. The investigators identified 3-chlorobenzidine as a transient 
metabolite from the biological transformation of 3,3′-dichlorobenzidine. 3-Chlorobenzidine 
rapidly dechlorinated forming the end product benzidine. 
 Photolytic. An aqueous solution subjected to UV radiation caused a rapid degradation (half-life 
<10 min) to monochlorobenzidine, benzidine, and several unidentified, brightly-colored, water-
insoluble chromophores (Banerjee et al., 1978). In a similar experiment, 3,3′-dichlorobenzidine in 
an aqueous solution was subjected to radiation at λ=310 nm for approximately 15 min. During the 
period of irradiation, concentrations of 3,3′-dichlorobenzidine decreased rapidly. 3-Chloro-
benzidine formed as a transient intermediate which underwent dechlorination forming a benzidine, 
a stable photoproduct. Depending upon the wavelength used, the benzidine yields ranged from 8 
to 12% of the total 3-chlorobenzidine transformed (Nyman et al., 1997). A carbon dioxide yield of 
41.2% was achieved when 3,3′-dichlorobenzidine adsorbed on silica gel was irradiated with light 
(λ >290 nm) for 17 h (Freitag et al., 1985). 
 Chemical/Physical. 3,3′-Dichlorobenzidine will not hydrolyze to any reasonable extent (Kollig, 
1993). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities at 
were 300, 190, 120, and 73 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits: Potential occupational carcinogen. Given that no standards have been 
established, NIOSH (1997) recommends the most reliable and protective respirators be used, i.e., a 
self-contained breathing apparatus that has a full facepiece and is operated under positive-pressure 
or a supplied-air respirator that has a full facepiece and is operated under pressure-demand or 
under positive-pressure in combination with a self-contained breathing apparatus operated under 
pressure-demand or positive-pressure. 
 OSHA recommends that worker exposure to this chemical is to be controlled by use of 
engineering control, proper work practices, and proper selection of personal protective equipment. 
Specific details of these requirements can be found in CFR 1910.1003–1910.1016. 
 
Symptoms of exposure: May cause irritation of eyes, nose, throat, and skin (Patnaik, 1992) 
 
Toxicity: 
 LC50 (48-h) for bluegill sunfish 2 mg/L (Sikka et al., 1978). 
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 Acute oral LD50 for rats as free base or dihydrochloride are 7,070 and 3,820, respectively 
(Gerade and Gerade, 1974). 
 
Source: Synthesized from o-chloronitrobenzene in the presence of NaOH and zinc dust (Shriner et 
al., 1978). 
 
Uses: Intermediate in the manufacture of azo dyes and pigments for printing inks, textiles, paints, 
plastics, and crayons; curing agent for isocyanate-terminated polymers and resins; rubber 
compounding ingredient; analytical determination of gold; formerly used as chemical intermediate 
for direct red 61 dye. 
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DICHLORODIFLUOROMETHANE 
 
Synonyms: AI3-01708; Algofrene type 2; Arcton 6; Caswell No. 304; CCRIS 3501; Difluorodi-
chloromethane; Electro-CF 12; EPA pesticide chemical code 000014; Eskimon 12; F 12; FC 12; 
Fluorocarbon 12; Freon 12; Freon F-12; Frigen 12; Genetron 12; Halon; Halon 122; Isceon 122; 
Isotron 2; Kaiser chemicals 12; Ledon 12; Propellant 12; R 12; RCRA waste number U075; 
Refrigerant 12; Ucon 12; Ucon 12/halocarbon 12; UN 1028. 
 

F

Cl F
Cl  

 
CASRN: 75-71-8; DOT: 1028; DOT label: Nonflammable gas; molecular formula: CCl2F2; FW: 
120.91; RTECS: PA8200000; Merck Index: 12, 3114 
 
Physical state, color, and odor: 
Colorless gas with an ethereal odor 
 
Melting point (°C): 
-158 (Weast, 1986) 
 
Boiling point (°C): 
-29.75 (Kang et al., 1998) 
 
Density (g/cm3): 
1.329 at 20 °C (quoted, Verschueren, 1983) 
1.311 at 25 °C (quoted, Horvath, 1982) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.93 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Nonflammable (Weiss, 1986) 
 
Lower explosive limit (%): 
Nonflammable (Weiss, 1986) 
 
Upper explosive limit (%): 
Nonflammable (Weiss, 1986) 
 
Henry’s law constant (x 10 atm⋅m3/mol): 
4.0 at 20 °C (Pearson and McConnell, 1975) 
1.72, 2.63, and 3.91 at 10, 20, and 30 °C, respectively (Munz and Roberts, 1987) 
 
Ionization potential (eV): 
11.75 (NIOSH, 1997) 
12.31 ± 0.05 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.56 using method of Kenaga and Goring (1980) 
 
Octanol/water partition coefficient, log Kow: 
2.16 (Hansch et al., 1975) 
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Solubility in organics: 
Soluble in acetic acid, acetone, chloroform, ether (Weast, 1986), and ethanol (ITII, 1986) 
 
Solubility in water (mg/L at 25 °C): 
280 (Pearson and McConnell, 1975) 
301 (quoted, Munz and Roberts, 1987) 
 
Vapor density: 
4.94 g/L at 25 °C, 4.17 (air = 1) 
 
Vapor pressure (mmHg): 
4,250 at 20 °C, 5,776 at 30 °C (quoted, Verschueren, 1983) 
4,870 at 25 °C (Jordan, 1954) 
4,306 at 20 °C (McConnell et al., 1975) 
 
Environmental fate: 
 Surface Water. Estimated half-lives of dichlorodifluoromethane from an experimental marine 
mesocosm during the spring (8–16 °C) and winter (3–7 °C) were 20 and 13 d, respectively 
(Wakeham et al., 1983). 
 
Exposure limits: NIOSH REL: TWA 1,000 ppm (4,950 mg/m3), IDLH 15,000 ppm; OSHA PEL: 
TWA 1,000 ppm; ACGIH TLV: TWA 1,000 ppm (adopted). 
 
Toxicity: 
 LC50 (inhalation) for guinea pigs 80 pph/30-min, mice 76 pph/30-min, rats 80 pph/30-min, 
rabbits 80 pph/30-min (quoted, RTECS, 1985). 
 LD50 for rats >1 g/kg (quoted, Verschueren, 1983). 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however, a DWEL of 5 
mg/L was recommended (U.S. EPA, 2000). 
 
Uses: Refrigerant; aerosol propellant; plastics; blowing agent; low temperature solvent; chilling 
cocktail glasses; freezing foods by direct contact; leak-detecting agent. 
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1,3-DICHLORO-5,5-DIMETHYLHYDANTOIN 
 
Synonyms: AI3-23669; AIDS-30050; BRN 0146013; Caswell No. 306; CCRIS 5900; Dactin; 
Daktin; Dantochlor; Dantoin; DCA; DCDMH; DDH; Dichlorantin; 1,3-Dichloro-5,5-dimethyl-
2,4-imidazolidinedione; Dichlorodimethylhydantoin; EINECS 204-258-7; EPA pesticide chemi-
cal code 028501; Halane; NCI-C03054; NSC 33307; NSC 38630; Omchlor; Sulfochloranthine. 
 

N

N

Cl

O

Cl O

CH3

CH3

 
 
CASRN: 118-52-5; molecular formula: C5H6Cl2N2O2; FW: 197.03; RTECS: MU0700000; Merck 
Index: 12, 3115 
 
Physical state, color, and odor: 
White powder or four-sided crystals from chloroform with a chlorine-like odor. Aqueous solutions 
are acidic. 
 
Melting point (°C): 
131–132 (Acros Organics, 2002) 
 
Boiling point: 
Sublimes at 100 °C (quoted, Keith and Walters, 1992) 
 
Density (g/cm3): 
1.5 at 20/20 °C (Windholz et al., 1983) 
 
Diffusivity in water: 
Not applicable - reacts with water 
 
Flash point (°C): 
174.6 (NIOSH, 1997) 
 
Henry’s law constant (atm⋅m3/mol): 
Not applicable - reacts with water 
 
Soil organic carbon/water partition coefficient, log Koc: 
Not applicable - reacts with water 
 
Octanol/water partition coefficient, log Kow: 
Not applicable - reacts with water 
 
Solubility in organics (wt % at 25 °C): 
Benzene (9.2), carbon tetrachloride (12.5), chloroform (14), 1,2-dichloroethane (32.0), methylene 
chloride (30.0), 1,1,2,2-tetrachloroethane (17.0) (Windholz et al., 1983). 
 
Solubility in water: 
0.21 wt % at 25 °C, 0.60 wt % at 60 °C (quoted, Windholz et al., 1983) 
 
Environmental fate: 
 Chemical/Physical. Reacts with water (pH 7.0) releasing hypochlorous acid. At pH 9, nitrogen 
chloride is formed (Windholz et al., 1983). 
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Exposure limits (mg/m3): NIOSH REL: TWA 0.2, STEL 0.4, IDLH 5; OSHA PEL: TWA 0.2, 
STEL/C 0.4 (adopted). 
 
Uses: Chlorinating agent; industrial deodorant, disinfectant; intermediate for amino acids, drugs 
and insecticides; polymerization catalyst; stabilizer for vinyl chloride polymers; household 
laundry bleach; water treatment; organic synthesis. 
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1,1-DICHLOROETHANE 
 
Synonyms: CCRIS 224; Chlorinated hydrochloric ether; 1,1-Dichlorethane; asym-Dichloro-
ethane; Dichloromethylmethane; EINECS 200-863-5; Ethylidene chloride; Ethylidene dichloride; 
1,1-Ethylidene dichloride; NCI-C04535; RCRA waste number U076; UN 2362. 
 

Cl CH3

Cl

 
 
CASRN: 75-34-3; DOT: 2362; DOT label: Flammable liquid; molecular formula: C2H4Cl2; FW: 
98.96; RTECS: KI0175000; Merck Index: 12, 3856 
 
Physical state, color, and odor: 
Clear, colorless, oily liquid with a chloroform-like odor 
 
Melting point (°C): 
-97.4 (Dean, 1973) 
 
Boiling point (°C): 
57.3 (Weast, 1986) 
 
Density (g/cm3): 
1.1757 at 20 °C (Weast, 1986) 
1.1830 at 15 °C, 1.60010 at 30 °C (quoted, Standen, 1964) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.98 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
-16.7 (NIOSH, 1997) 
13.3 (McGovern, 1943) 
 
Lower explosive limit (%): 
5.4 (NIOSH, 1997) 
 
Upper explosive limit (%): 
11.4 (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
1.881 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
4.3 (Pankow and Rosen, 1988) 
5.45 at 25 °C (gas stripping-GC, Warner et al., 1987) 
5.56 at 25 °C (EPICS, Gossett, 1987) 
9.43 at 37 °C (Sato and Nakajima, 1979) 
3.68, 4.54, 5.63, 6.25, and 7.76 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
4.6, 7.0, and 10.2 at 20, 30, and 40 °C, respectively (Tse et al., 1992) 
Distilled water: 1.63, 2.06, 2.03, 3.75, and 5.05 at 2.0, 6.0, 10.0, 18.2, and 25.0 °C, respectively; 

natural seawater: 2.42 and 5.80 at 6.0 and 25.0 °C, respectively (EPICS, Dewulf et al., 1995) 
2.70 at 10.00 °C, 4.60 at 20.00 °C, 6.94 at 30.00 °C, 8.40 at 35.00 °C, 9.98 at 40.00 °C, 11.6 at 

45.00 °C, 13.2 at 50.00 °C (inert gas stripping, Hovorka and Dohnal, 1997) 
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4.72 at 20.0 °C, 9.84 at 35.0 °C, 12.1 at 45.0 °C (equilibrium static cell, Wright et al., 1992) 
1.72 at 2 °C, 2.37 at 6 °C, 2.80 at 10 °C, 4.31 at 18 °C, 5.85 at 25 °C, 7.51 at 30 °C, 10.4 at 40 °C, 

14.5 at 50 °C, 18.8 at 60 °C (EPICS-SPME-GC, Görgényi et al., 2002) 
4.84 at 25 °C (batch air stripping-GC, Bobadilla et al., 2003) 
 
Ionization potential (eV): 
11.06 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.46 (Ellington et al., 1993) 
1.66 (Jury et al., 1990) 
1.79 (Roy et al., 1987) 
1.43, 1.46, 1.43, 1.48, 1.50, 1.49, and 1.55 at 2.3, 3.8, 6.2, 8.0, 13.5, and 18.6 at 25.0 °C, 

respectively, for a Leie River (Belgium) clay (Dewulf et al., 1999a) 
 
Octanol/water partition coefficient, log Kow: 
1.82, 1.66, and 1.68 at 25, 35, and 50 °C, respectively (GLC, Bhatia and Sandler, 1995) 
1.70, 1.69, 1.74, 1.73, 1.78, and 1.75 at 2.2, 6.0, 10.0, 14.1, 18.7, and 24.8 °C, respectively (shake 

flask-GC, Dewulf et al., 1999a) 
1.79 (Hansch and Leo, 1979) 
 
Solubility in organics: 
Miscible with ethanol (U.S. EPA, 1985) 
 
Solubility in water: 
6,560, 5,590, 5,500, and 5,400 mg/kg at 0, 10, 20, and 30 °C, respectively (Rex, 1906) 
5,060 mg/kg at 25 °C (shake flask-interferometer, Gross, 1929) 
4,589 mg/L at 30 °C (vapor equilibrium-GC, McNally and Grob, 1984) 
4,834.4 mg/L at 30 °C (vapor equilibrium-GC, McNally and Grob, 1983) 
In mg/kg: 7,435 at 10 °C, 7,137 at 20 °C, 6,130 at 30 °C (shake flask-GC, Howe et al., 1987) 
 
Vapor density: 
4.04 g/L at 25 °C, 3.42 (air = 1) 
 
Vapor pressure (mmHg): 
234 at 25 °C, 270 at 30 °C (quoted, Verschueren, 1983) 
227 at 25 °C (quoted, Howard, 1990) 
 
Environmental fate: 
 Biological. 1,1-Dichloroethane showed significant degradation with gradual adaptation in a 
static-culture flask-screening test (settled domestic wastewater inoculum) conducted at 25 °C. At 
concentrations of 5 and 10 mg/L, percent losses after 4 wk of incubation were 91 and 83, 
respectively. At a substrate concentration of 5 mg/L, 19% was lost due to volatilization after 10 d 
(Tabak et al., 1981). Under anoxic conditions, indigenous microbes in uncontaminated sediments 
produced vinyl chloride (Barrio-Lage et al., 1986). 
 Surface Water. The following volatilization half-lives were reported for 1,1-dichloroethane: 6 to 
9 d in a pond, 5 to 8 d in a lake, 24 to 32 h in a river (Smith et al., 1980). 
 Photolytic. Titanium dioxide suspended in an aqueous solution and irradiated with UV light (λ 
= 365 nm) converted 1,1-dichloroethane to carbon dioxide at a significant rate (Matthews, 1986). 
The initial photodissociation product of 1,1-dichloroethane was reported to be chloroacetyl 
chloride (U.S. EPA, 1975). This compound is readily hydrolyzed to HCl and chloroacetic acid 
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(Morrison and Boyd, 1971). 
 The rate constant for the reaction of 1,1-dichloroethane and OH radicals in the atmosphere at 
300 K is 1.6 x 10-11 cm3/molecule⋅sec (Hendry and Kenley, 1979). At 296 K, a photooxidation rate 
constant of 2.6 x 10-13 cm3/molecule⋅sec was reported for the reaction with OH radicals resulting 
in a half-life of 1.5 months (Howard and Evenson, 1976). 
 Chemical/Physical. A glass bulb containing air and 1,1-dichloroethane degraded outdoors to 
carbon dioxide and HCl. The half-life for this reaction was 17 wk (Pearson and McConnell, 1975). 
Hydrolysis of 1,1-dichloroethane under alkaline conditions yielded vinyl chloride, acetaldehyde, 
and HCl (Kollig, 1993). The reported hydrolysis half-life at 25 °C and pH 7 is 61.3 yr (Jeffers et 
al., 1989). 
 The evaporation half-life of 1,1-dichloroethane (1 mg/L) from water at 25 °C using a shallow-
pitch propeller stirrer at 200 rpm at an average depth of 6.5 cm was 32.2 min (Dilling, 1977). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities at 
pH 5.3 were 1.8, 0.52, 0.15, and 0.04 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits: NIOSH REL: TWA 100 ppm (400 mg/m3), IDLH 3,000 ppm; OSHA PEL: 
TWA 100 ppm; ACGIH TLV: TWA 100 ppm (adopted). 
 
Symptoms of exposure: May cause irritation of eyes, nose, throat, and skin (Patnaik, 1992) 
 
Toxicity: 
 EC50 (48-h) for Pseudokirchneriella subcapitata 44.83 mg/L (Hsieh et al., 2006). 
 LC50 (7-d) for Poecilia reticulata 202 mg/L (Könemann, 1981). 
 LC50 (96-h) for bluegill sunfish 550 mg/L, Menidia beryllina 480 mg/L (quoted, Verschueren, 
1983). 
 Acute oral LD50 for rats 725 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard: No MCLGs or MCLs have been proposed (U.S. EPA, 2000). 
 
Uses: Extraction solvent; insecticide, oils, and fats; chemical intermediate for 1,1,1-
trichloroethane; in rubber cementing, fabric spreading, and fire extinguishers; formerly used as an 
anesthetic; organic synthesis. 
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1,2-DICHLOROETHANE 
 
Synonyms: AI3-01656; 1,2-Bichloroethane; Borer sol; BRN 605264; Brocide; Caswell No. 440; 
CCRIS 225; 1,2-DCA; 1,2-DCE; Destruxol borersol; Dichloremulsion; 1,2-Dichlorethane; 
Dichlormulsion; α,β-Dichloroethane; sym-Dichloroethane; Dichloroethylene; Dutch liquid; Dutch 
oil; EDC; EINECS 203-458-1; ENT 1656; EPA pesticide chemical code 042003; Ethane 
dichloride; Ethene dichloride; Ethylene chloride; Ethylene dichloride; 1,2-Ethylene dichloride; 
Freon 150; Glycol dichloride; HCC 150; NCI-C00511; RCRA waste number U077; UN 1184. 
 

Cl
Cl

 
 
Note: 1,2-Dichloroethane may contain alkylamines (0.1 wt %) to inhibit decomposition during 
storage. 
 
CASRN: 107-06-2; DOT: 1184; DOT label: Flammable liquid; molecular formula: C2H4Cl2; FW: 
98.96; RTECS: KI0525000; Merck Index: 12, 3843 
 
Physical state, color, and odor: 
Clear, colorless, oily liquid with a pleasant, chloroform-like odor. The average least detectable 
odor threshold concentrations in water at 60 °C and in air at 40 °C were 12 and 52 mg/L, 
respectively (Alexander et al., 1982). Experimentally determined detection and recognition odor 
threshold concentrations were 25 mg/m3 (6 ppmv) and 165 mg/m3 (41 ppmv), respectively 
(Hellman and Small, 1974). 
 
Melting point (°C): 
-35.3 (Weast, 1986) 
-35 (Acros Organics, 2002) 
 
Boiling point (°C): 
82.85 (Young and Nelson, 1932) 
83.55 °C (Krishnaiah and Surendranath, 1996) 
 
Density (g/cm3): 
1.26000 at 15 °C (quoted, Standen, 1964) 
1.2350 at 20 °C (Qun-Fang et al., 1997) 
1.2464 at 25.00 °C (Vijaya Kumar et al., 1996) 
1.23828 at 30.00 °C (Krishnaiah and Surendranath, 1996) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.01 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
13.3 (Fordyce and Meyer, 1940; NIOSH, 1997) 
12–15 (Worthing and Hance, 1991) 
 
Lower explosive limit (%): 
6.2 (NIOSH, 1997) 
 
Upper explosive limit (%): 
16 (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
2.112 (quoted, Riddick et al., 1986) 
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Henry’s law constant (x 10-4 atm⋅m3/mol): 
11.1 at 25 °C (gas stripping-GC, Warner et al., 1987) 
13.2 at 25 °C (static headspace-GC, Welke et al., 1998) 
9.8 at 25 °C (Dilling, 1977) 
9.09 at 20 °C (Pearson and McConnell, 1975) 
12.2 at 25 °C (EPICS-GC, Chatkun Na Ayuttaya et al., 2001) 
11.90 at 25 °C (Hoff et al., 1993) 
22.5 at 37 °C (Sato and Nakajima, 1979) 
11.7, 13.0, 14.7, 14.1, and 17.4 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
10, 15, 18, and 22 at 20, 30, 35, and 40 °C, respectively (Tse et al., 1992) 
Distilled water: 3.43, 4.48, 4.12, 7.47, and 10.09 at 2.0, 6.0, 10.0, 18.2, and 25.0 °C, respectively; 

natural seawater: 5.52 and 11.3 at 6.0 and 25.0 °C, respectively (EPICS, Dewulf et al., 1995) 
9.47 at 20.00 °C (inert gas stripping, Hovorka and Dohnal, 1997) 
11.8 at 25.0 °C (mole fraction ratio-GC, Leighton and Calo, 1981) 
9.06 at 20.0 °C, 18.3 at 35.0 °C, 31.5 at 50.0 °C (equilibrium static cell, Wright et al., 1992) 
11.24 at 30 °C (headspace-GC, Sanz et al., 1997) 
 
Interfacial tension with water (dyn/cm): 
28.4 at 25 °C (quoted, Freitas et al., 1997) 
 
Ionization potential (eV): 
11.05 (NIOSH, 1997) 
11.12 ± 0.05 (Franklin et al., 1969) 
 
Bioconcentration factor, log BCF: 
0.30 (bluegill sunfish, Veith et al., 1980) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.279 (Willamette silt loam, Chiou et al., 1979) 
1.34 (Jury et al., 1990) 
1.88 (Lincoln sand, Wilson et al., 1981) 
1.64, 1.65, 1.64, 1.68, 1.70, 1.65, and 1.68 at 2.3, 3.8, 6.2, 8.0, 13.5, 18.6, and 25.0 °C, 

respectively, for a Leie River (Belgium) clay (Dewulf et al., 1999a) 
 
Octanol/water partition coefficient, log Kow: 
1.48 (Konietzko, 1984) 
1.45 at 23 °C (shake flask-LSC, Banerjee et al., 1980) 
1.51, 1.51, and 1.53 at 25, 35, and 50 °C, respectively (GLC, Bhatia and Sandler, 1995) 
1.43, 1.42, 1.47, 1.44, 1.50, and 1.46 at 2.2, 6.0, 10.0, 14.1, 18.7, and 24.8 °C, respectively (shake 

flask-GC, Dewulf et al., 1999a) 
 
Solubility in organics: 
Miscible with chloroform, ethanol, ether (U.S. EPA, 1985), and tetrachloroethylene 
 
Solubility in water: 
In g/kg: 9.22 at 0 °C, 8.85 at 10 °C, 8.69 at 20 °C, 8.94 at 30 °C (Rex, 1906) 
In mg/kg: 10,554 at 10 °C, 8,467 at 20 °C, 10,467 at 30 °C (shake flask-GC, Howe et al., 1987) 
8,300 mg/L at 25 °C (gas stripping, Warner et al., 1987) 
7,986 mg/L at 25 °C (shake flask-LSC, Banerjee et al., 1980) 
In mg/kg: 9,000 at 0 °C, 8,500 at 10 °C, 8,400 at 20 °C, 8,700 at 30, 9,100 at 40, 9,900 at 50 °C 
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(McGovern, 1943) 
8,650 mg/kg at 25 °C (shake flask-interferometer, Gross, 1929) 
8,800 mg/L at 20 °C (McConnell et al., 1975) 
8,450 mg/L at 20 °C (Chiou et al., 1979) 
0.873 wt % at 0 °C (Konietzko, 1984) 
In wt %: 0.82 at 0 °C, 0.77 at 9.3 °C, 0.72 at 19.7 °C, 0.81 at 29.7 °C, 0.98 at 39.4 °C, 1.06 at 50.3 

°C, 1.08 at 61.0 °C, 1.13 at 70.6 °C, 1.06 at 80.7 °C (shake flask-GC, Stephenson, 1992) 
8,720 mg/kg at 15 °C, 9,000 mg/kg at 30 °C (shake flask-interferometer, Gross and Saylor, 1931) 
8,524 mg/L at 25 °C (quoted, Howard, 1990) 
3,506 mg/L at 30 °C (vapor equilibrium-GC, McNally and Grob, 1984) 
1.56 x 10-3 at 25 °C (mole fraction, inert gas stripping-GC, Li et al., 1993) 
8,690 mg/L at 25 °C (Cowen and Baynes, 1980) 
 
Vapor density: 
4.04 g/L at 25 °C, 3.42 (air = 1) 
 
Vapor pressure (mmHg): 
87 at 25 °C (ACGIH, 1986) 
78.7 at 20 °C (quoted, Howard, 1990) 
82 at 25 °C (quoted, Nathan, 1978) 
 
Environmental fate: 
 Biological. Methanococcus thermolithotrophicus, Methanococcus deltae, and 
Methanobacterium thermoautotrophicum metabolized 1,2-dichloroethane releasing methane and 
ethylene (Belay and Daniels, 1987). 1,2-Dichloroethane showed slow to moderate biodegradative 
activity with concomitant rate of volatilization in a static-culture flask-screening test (settled 
domestic wastewater inoculum) conducted at 25 °C. At concentrations of 5 and 10 mg/L, percent 
losses after 4 wk of incubation were 63 and 53, respectively. At a substrate concentration of 5 
mg/L, 27% was lost due to volatilization after 10 d (Tabak et al., 1981). 
 Photolytic. Titanium dioxide suspended in an aqueous solution and irradiated with UV light (λ 
= 365 nm) converted 1,2-dichloroethane to carbon dioxide at a significant rate (Matthews, 1986). 
 The rate constant for the reaction of 1,2-dichloroethane and OH radicals in the atmosphere at 
300 K is 1.3 x 10-11 cm3/molecule⋅sec (Hendry and Kenley, 1979). At 296 K, a photooxidation rate 
constant of 2.2 x 10-13 cm3/molecule⋅sec was reported for the reaction with OH radicals resulting 
in a half-life of 1.7 months (Howard and Evenson, 1976). 
 Chemical/Physical. Anticipated products from the reaction of 1,2-dichloroethane with ozone or 
OH radicals in the atmosphere are chloroacetaldehyde, chloroacetyl chloride, formaldehyde, and 
ClHCHO (Cupitt, 1980). 
 Hydrolysis of 1,2-dichloroethane under alkaline and neutral conditions yielded vinyl chloride 
and ethylene glycol, respectively, with 2-chloroethanol, and ethylene oxide forming as the 
intermediates under neutral conditions (Ellington et al., 1988; Jeffers et al., 1989; Kollig, 1993). 
The reported hydrolysis half-life in distilled water at 25 °C and pH 7 is 72.0 yr (Jeffers et al., 
1989), but in a 0.05 M phosphate buffer solution the hydrolysis half-life is 37 yr (Barbash and 
Reinhard, 1989). Based on a measured hydrolysis rate constant of 1.8 x 10-8 at 25 °C and pH 7, the 
half-life is 71.5 yr (Jeffers and Wolfe, 1996). 
 In an aqueous solution, 1,2-dichloroethane reacted with hydrogen sulfide ions forming 1,2-
dithioethane (Barbash and Reinhard, 1989). 
 The volatilization half-life of 1,2-dichloroethane (1 mg/L) from water at 25 °C using a shallow-
pitch propeller stirrer at 200 rpm at an average depth of 6.5 cm was 28.0 min (Dilling, 1977). 
 At 600 °C, 1,2-dichloroethane decomposes to vinyl chloride and hydrogen chloride (NIOSH, 
1997). 
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 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in an effluent 
concentration of 189 mg/L. The adsorbability of the carbon used was 163 mg/g carbon (Guisti et 
al., 1974). Similarly, at influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC 
adsorption capacities at pH 5.3 were 3.6, 0.52, 0.08, and 0.01 mg/g, respectively (Dobbs and 
Cohen, 1980). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: TWA 1 ppm (4 mg/m3), STEL 
2 ppm, IDLH 50 ppm; OSHA PEL: TWA 50 ppm, ceiling 100 ppm, 5-min/3-h peak 200 ppm; 
ACGIH TLV: TWA 10 ppm (adopted). 
 
Symptoms of exposure: Depression of central nervous system, irritation of eyes, corneal opacity, 
nausea, vomiting, diarrhea, ulceration, somnolence, cyanosis, pulmonary edema, coma. Ingestion 
of liquid may cause death (Patnaik, 1992). 
 
Toxicity: 
 EC50 (9-min) for Crangon crangon in seawater 1,400 mg/L, Gobius minutus in seawater 400 
mg/L (quoted, Verschueren, 1983). 
 EC50 (48-h) for Pseudokirchneriella subcapitata 193.4 mg/L (Hsieh et al., 2006). 
 LC50 (contact) for earthworm (Eisenia fetida) 60 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (7-d) for Poecilia reticulata 106 mg/L (Könemann, 1981). 
 LC50 (96-h) for fathead minnows 118 mg/L (Veith et al., 1983), bluegill sunfish 430 mg/L 
(Spehar et al., 1982), Crangon crangon in seawater 65 mg/L, Gobius minutus in seawater 185 
mg/L (quoted, Verschueren, 1983), Cyprinodon variegatus 130 to 230 ppm using natural seawater 
(Heitmuller et al., 1981). 
 LC50 (72-h) for Cyprinodon variegatus 130 to 230 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for Daphnia magna 220 mg/L (LeBlanc, 1980), Cyprinodon variegatus 130 to 230 
ppm (Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna 250 mg/L (LeBlanc, 1980), Cyprinodon variegatus 130 to 230 
ppm (Heitmuller et al., 1981). 
 Acute oral LD50 for mice 489 mg/kg, rats 670 mg/kg, rabbits 860 mg/kg (quoted, RTECS, 
1985). 
 TLm (24-h) for brine shrimp 320 mg/L (Price et al., 1974). 
 Heitmuller et al. (1981) reported a NOEC of 130 ppm. 
 
Drinking water standard (final): MCLG: zero; MCL: 5 µg/L (U.S. EPA, 1996). 
 
Source: Improper use of insecticidal fumigant formulation containing 1,2-dichloropropane and 
carbon tetrachloride (Granosan). 
 
Uses: Manufacture of acetyl cellulose, vinyl chloride, 1,1,1-trichloroethane, and ethylenediamine; 
vinyl chloride solvent; lead scavenger in antiknock unleaded gasoline; paint, varnish, and finish 
remover; metal degreasers; soap and scouring compounds; wetting and penetrating agents; ore 
flotation; tobacco flavoring; soil and foodstuff fumigant; solvent for oils, fats, waxes, resins, 
gums, and rubber. 
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1,1-DICHLOROETHYLENE 
 
Synonyms: AI3-28804; BRN 1733365; CCRIS 622; 1,1-DCE; 1,1-Dichloroethene; asym-Di-
chloroethylene; NCI-C54262; RCRA waste number U078; Sconatex; UN 1303; VDC; Vinyl-
idene chloride; Vinylidene chloride (II); Vinylidene dichloride; Vinylidine chloride. 
 

CH2

Cl

Cl  
 
Note: Hydroquinone monomethyl ether (0.02 wt %) is added to prevent polymerization (Gillette et 
al., 1952). 
 
CASRN: 75-35-4; DOT: 1303; DOT label: Combustible liquid; molecular formula: C2H2Cl2; FW: 
96.94; RTECS: KV9275000; Merck Index: 12, 10134 
 
Physical state, color, and odor: 
Colorless liquid or gas with a mild, sweet, chloroform-like odor. The average least detectable odor 
threshold concentration in water at 60 °C and in air at 40 °C was 1.6 mg/L (Alexander et al., 
1982). 
 
Melting point (°C): 
-122.1 (Weast, 1986) 
 
Boiling point (°C): 
31.56 (Boublik et al., 1986) 
 
Density (g/cm3 at 20 °C): 
1.218 (Weast, 1986) 
1.2132 (quoted, Riddick et al., 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.01 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
-19 (NIOSH, 1997) 
 
Lower explosive limit (%): 
6.5 (NFPA, 1984) 
 
Upper explosive limit (%): 
15.5 (NFPA, 1984) 
 
Heat of fusion (kcal/mol): 
1.557 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (x 10-2 atm⋅m3/mol): 
1.5 at 25 °C (gas stripping-GC, Warner et al., 1987) 
19 (Pankow and Rosen, 1988) 
2.56 at 25 °C (EPICS, Gossett, 1987) 
1.54, 2.03, 2.18, 2.59, and 3.18 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
2.29, 3.37, and 4.75 at 20, 30, and 40 °C, respectively (Tse et al., 1992) 
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3.74 at 25.0 °C (mole fraction ratio-GC, Leighton and Calo, 1981) 
0.86, 1.00, 1.27, 1.97, and 2.66 at 2.0, 6.0, 10.0, 18.0, and 25.0 °C, respectively (EPICS-SPME, 

Dewulf et al., 1999) 
 
Ionization potential (eV): 
9.81 ± 0.35 (Franklin et al., 1969) 
9.46 (quoted, Horvath, 1982) 
10.00 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.79 (Ellington et al., 1993) 
2.47 (sewage solids, Dobbs et al., 1989) 
 
Octanol/water partition coefficient, log Kow: 
2.13 (Mabey et al., 1982) 
 
Solubility in organics: 
Slightly soluble in ethanol, acetone, benzene, and chloroform (U.S. EPA, 1985) 
 
Solubility in water: 
400 mg/L at 20 °C (Pearson and McConnell, 1975) 
In wt % (°C): 0.24 (15), 0.255 (17), 0.25 (20), 0.225 (25), 0.24 (28.5), 0.255 (29.5), 0.22 (38.5), 

0.21 (45), 0.23 (51), 0.24 (60), 0.225 (65), 0.295 (71), 0.25 (74.5), 0.295 (81), 0.37 (85.5), 0.35 
(90.5) (DeLassus and Schmidt, 1981) 

2,232 mg/L at 30 °C (vapor equilibrium-GC, McNally and Grob, 1984) 
In mg/kg: 630 at 10 °C, 750 at 20 °C, 656 at 30 °C (shake flask-GC, Howe et al., 1987) 
 
Vapor density: 
3.96 g/L at 25 °C, 3.35 (air = 1) 
 
Vapor pressure (mmHg): 
591 at 25 °C, 720 at 30 °C (quoted, Verschueren, 1983) 
495 at 20 °C, 760 at 31.8 °C (quoted, Standen, 1964) 
 
Environmental fate: 
 Biological. 1,1-Dichloroethylene significantly degraded with rapid adaptation in a static-culture 
flask-screening test (settled domestic wastewater inoculum) conducted at 25 °C. Complete 
degradation was observed after 14 d. At concentrations of 5 and 10 mg/L, the amount lost due to 
volatilization at the end of 10 d was 24 and 15%, respectively (Tabak et al., 1981). 
 Soil. In a methanogenic aquifer material, 1,1-dichloroethylene biodegraded to vinyl chloride 
(Wilson et al., 1986). Under anoxic conditions, indigenous microbes in uncontaminated sediments 
degraded 1,1-dichloroethylene to vinyl chloride (Barrio-Lage et al., 1986). 
 Photolytic. Photooxidation of 1,1-dichloroethylene in the presence of nitrogen dioxide and air 
yielded phosgene, chloroacetyl chloride, formic acid, HCl, carbon monoxide, formaldehyde, and 
ozone (Gay et al., 1976). At 298 K, 1,1-dichloroethylene reacts with ozone at a rate of 3.7 x 10-21 
cm3/molecule⋅sec (Hull et al., 1973). 
 Chemical/Physical. At temperatures exceeding 0 °C in the presence of oxygen or other 
catalysts, 1,1-dichloroethylene will polymerize to a plastic (Windholz et al., 1983). The alkaline 
hydrolysis of 1,1-dichloroethylene yielded chloroacetylene. The reported hydrolysis half-life at 25 
°C and pH 7 is 1.2 x 108 yr (Jeffers et al., 1989). 
 The evaporation half-life of 1,1-dichloroethylene (1 mg/L) from water at 25 °C using a shallow-
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pitch propeller stirrer at 200 rpm at an average depth of 6.5 cm was 27.2 min (Dilling, 1977). 
 In batch kinetic tests, Yan and Schwartz (1999) investigated the oxidative treatment of 
chlorinated ethylenes in groundwater using potassium permanganate. 1,1-Dichloroethylene reacted 
more quickly than cis- and trans-1,2-dichloroethylene, trichloroethylene, and tetrachloroethylene. 
The reaction rate decreased with an increasing number of chlorine substituents. The pseudo-first-
order rate constant and half-life for oxidative degradation (mineralization) of 1,1-dichloroethyene 
were 2.38 x 10-3/sec and 4.9 min, respectively. 
 1,1-Dichloroethylene reacts with OH radicals in the gas-phase. At 740 mmHg, the following 
rate constants were determined: 1.001 x 10-11 cm3/molecule·sec at 291 K, 9.84 x 10-12 
cm3/molecule·sec at 292 K, and 8.71 x 10-12 cm3/molecule·sec at 340 K (Yamada et al., 2001). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities at 
pH 5.3 were 4.9, 1.4, 0.41, and 0.12 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits: Potential occupational carcinogen. ACGIH TLV: TWA 5 ppm (adopted). 
 
Symptoms of exposure: Irritation of mucous membranes. Narcotic at high concentrations 
(Patnaik, 1992). 
 
Toxicity: 
 EC10 and EC50 concentrations inhibiting the growth of alga Scenedesmus subspicatus in 96 h 
were 240 and 410 mg/L, respectively (Geyer et al., 1985). 
 LC50 (96-h) for bluegill sunfish 74 mg/L, fathead minnows 108 mg/L (Spehar et al., 1982), 
Menidia beryllina 250 mg/L (quoted, Verschueren, 1983), Cyprinodon variegatus 250 ppm using 
natural seawater (Heitmuller et al., 1981). 
 LC50 (72-h) for Cyprinodon variegatus 250 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for Daphnia magna 79 mg/L (LeBlanc, 1980), Cyprinodon variegatus 250 ppm 
(Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna 98 mg/L (LeBlanc, 1980), Cyprinodon variegatus 250 ppm 
(Heitmuller et al., 1981). 
 LC50 (inhalation) for rats 6,350 ppm/4-h, mice 98 ppm/22-h (quoted, RTECS, 1985). 
 Acute oral LD50 for rats 1,550 mg/kg, male mice 194 mg/kg, female mice 217 mg/kg (Jones and 
Hathway, 1978); dogs 5,750 mg/kg (Tierney et al., 1979). 
 Heitmuller et al. (1981) reported a NOEC of 80 ppm. 
 
Drinking water standard (final): MCLG: 7 µg/L; MCL: 7 µg/L. In addition, a DWEL of 400 
µg/L was recommended (U.S. EPA, 2000). 
 
Uses: Synthetic fibers and adhesives; chemical intermediate in vinylidene fluoride synthesis; 
production of poly(vinyl dichloroethylene) and 1,1,1-trichloroethane; comonomer for food 
packaging, coating resins, and modacrylic fibers. 
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trans-1,2-DICHLOROETHYLENE 
 
Synonyms: Acetylene dichloride; trans-Acetylene dichloride; AI3-28786; BRN 1420761; CCRIS 
2505; 1,2-Dichloroethene; (E)-1,2-Dichloroethene; trans-Dichloroethylene; 1,2-trans-Dichloro-
ethene; 1,2-trans-Dichloroethylene; sym-Dichloroethylene; Dioform; EINECS 205-860-2; NSC 
6149; NSC 60512; RCRA waste number U079; UN 1150. 
 

Cl
Cl

 
 
CASRN: 156-60-5; DOT: 1150 (isomeric mixture); DOT label: Flammable liquid; molecular 
formula: C2H2Cl2; FW: 96.94; RTECS: KV9400000; Merck Index: 12, 93 
 
Physical state, color, and odor: 
Colorless, viscous liquid with a sweet, pleasant odor. Odor threshold concentration is 17 ppm 
(quoted, Amoore and Hautala, 1983). 
 
Melting point (°C): 
-50.0 (McGovern, 1943) 
 
Boiling point (°C): 
47.4 (Sagnes and Sanchez, 1971) 
 
Density (g/cm3): 
1.25680 at 20.00 °C, 1.21936 at 30.00 °C (Hahn and Svejda, 1996) 
1.27 at 25 °C (isomeric mixture, Weiss, 1986) 
1.2631 at 10 °C (quoted, Standen, 1964) 
1.2546 at 25 °C (Dean, 1987) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.03 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
2 (Sax, 1984) 
4 (Fordyce and Meyer, 1940) 
 
Lower explosive limit (%): 
9.7 (Sax, 1984) 
 
Upper explosive limit (%): 
12.8 (Sax, 1984) 
 
Heat of fusion (kcal/mol): 
2.684 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
9.09 at 25 °C (EPICS, Gossett, 1987) 
7.2 (Pankow and Rosen, 1988) 
7.60 at 20.0 °C, 12.2 at 30.0 °C, 18.3 at 40.0 °C (equilibrium static cell, Wright et al., 1992) 
12.1 at 37 °C (Sato and Nakajima, 1979) 
0.59, 7.05, 8.57, 9.45, and 12.1 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
7.9, 11.8, and 11.7 at 20, 30, and 40 °C, respectively (Tse et al., 1992) 
10.1, 15.7, and 20.6 at 26.2, 35.0, and 46.1 °C, respectively (variable headspace method, Hansen 
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et al., 1993, 1995) 
7.64 at 20.00 °C (inert gas stripping, Hovorka and Dohnal, 1997) 
8.2 and 17.7 at 21.6 and 40.0 °C, respectively (variable headspace method, Shimotori and Arnold, 

2002) 
3.63 at 1.8 °C, 8.23 at 21.6 °C, 17.7 at 40.0 °C, 23.6 at 50 °C, 31.2 at 60 °C, 47.1 at 70 °C 

(EPICS-GC, Shimotori and Arnold, 2003) 
10.12 at 30 °C (headspace-GC, Sanz et al., 1997) 
 
Ionization potential (eV): 
9.64 (Franklin et al., 1969) 
9.95 (quoted, Horvath, 1982) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.58 (Brusseau and Rao, 1991) 
 
Octanol/water partition coefficient, log Kow: 
2.09 (Mabey et al., 1982) 
2.06 (Hansch and Leo, 1985) 
 
Solubility in organics: 
Miscible with acetone, ethanol, and ether and very soluble in benzene and chloroform (U.S. EPA, 
1985) 
 
Solubility in water: 
6.3 g/kg at 25 °C (McGovern, 1943) 
6,300 mg/L at 25 °C (Dilling, 1977) 
6,260 mg/L at 25 °C (Kamlet et al., 1987) 
In mg/kg: 4,188 at 10 °C, 3,580 at 20 °C, 3,851 at 30 °C (shake flask-GC, Howe et al., 1987) 
 
Vapor density: 
3.96 g/L at 25 °C, 3.35 (air = 1) 
 
Vapor pressure (mmHg): 
185 at 10 °C, 265 at 20 °C, 410 at 30 °C (quoted, Standen, 1964) 
340 at 25 °C (quoted, Howard, 1990) 
 
Environmental fate: 
 Soil. In a methanogenic aquifer material, trans-1,2-dichloroethylene biodegraded to vinyl 
chloride (Wilson et al., 1986). Under anoxic conditions trans-1,2-dichloroethylene, when 
subjected to indigenous microbes in uncontaminated sediments, degraded to vinyl chloride 
(Barrio-Lage et al., 1986). trans-1,2-Dichloroethylene showed slow to moderate degradation 
concomitant with the rate of volatilization in a static-culture flask-screening test (settled domestic 
wastewater inoculum) conducted at 25 °C. At concentrations of 5 and 10 mg/L, percent losses 
after 4 wk of incubation were 95 and 93, respectively. The amount lost due to volatilization was 
26 to 33% after 10 d (Tabak et al., 1981). 
 Biological. Heukelekian and Rand (1955) reported a 10-d BOD value of 0.05 g/g which is 7.6% 
of the ThOD value of 0.66 g/g. 
 Photolytic. Carbon monoxide, formic and hydrochloric acids were reported to be photooxidation 
products (Gay et al., 1976). 
 The following rate constants were reported for the reaction of trans-1,2-dichloroethylene and 
ozone in the atmosphere: 1.8 x 10-19 cm3/molecule⋅sec at 298 K (Atkinson and Carter, 1984) and 
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3.8 x 10-19 cm3/molecule⋅sec at 296 K (Blume et al., 1976). Atkinson et al. (1988) reported a rate 
constant of 1.11 x 10-16 cm3/molecule⋅sec for the gas-phase reaction with NO3 at 298 K. trans-1,2-
Dichloroethylene reacts with OH radicals in the gas-phase. At 740 mmHg, the following rate 
constants were determined: 2.24 x 10-12 cm3/molecule·sec at 293 K, 2.07 x 10-12 cm3/molecule·sec 
at 330 K, and 1.95 x 10-12 cm3/molecule·sec at 340 K (Yamada et al., 2001). 
 The evaporation half-life of trans-1,2-dichloroethane (1 mg/L) from water at 25 °C using a 
shallow-pitch propeller stirrer at 200 rpm at an average depth of 6.5 cm was 24.0 min (Dilling, 
1977). 
 In batch kinetic tests, Yan and Schwartz (1999) investigated the oxidative treatment of 
chlorinated ethylenes in groundwater using potassium permanganate. trans-1,2-Dichloroethylene 
reacted more quickly than cis-1,2-dichloroethylene, trichloroethylene, and tetrachloroethylene. 
The reaction rate decreased with an increasing number of chlorine substituents. The pseudo-first-
order rate constant and half-life for oxidative degradation (mineralization) of trans-1,2-
dichloroethyene were 3.00 x 10-2/sec and 424 sec, respectively. 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities at 
pH 6.7 were 3.0, 0.94, 0.29, and 0.09 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits (isomeric mixture): OSHA PEL: TWA 200 ppm (790 mg/m3); ACGIH TLV: 
TWA 200 ppm (adopted). 
 
Symptoms of exposure: Vapor inhalation may cause somnolence and ataxia. Narcotic at high 
concentrations (Patnaik, 1992). 
 
Toxicity: 
 LC50 (contact) for earthworm (Eisenia fetida) 286 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (96-h) for bluegill sunfish 140 mg/L (Spehar et al., 1982). 
 LC50 (48-h) for Daphnia magna 220 mg/L (LeBlanc, 1980). 
 LC50 (24-h) for Daphnia magna 230 mg/L (LeBlanc, 1980). 
 LD50 (gavage administration) for Wistar rats 1,263 mg/kg (Freundt et al., 1977). 
 Acute oral LD50 for mice 2,122 mg/kg (quoted, RTECS, 1985); in Sprague-Dawley rats were 
7,902 and 9,939 mg/kg for males and females, respectively (Hayes et al., 1987); for CD-1 mice via 
gavage administration were 2,212 and 2,391 mg/kg for males and females, respectively (Barnes et 
al., 1985). 
 
Drinking water standard (final): MCLG: 0.1 mg/L; MCL: 0.1 mg/L. In addition, a DWEL of 
700 µg/L was recommended (U.S. EPA, 2000). 
 
Uses: A mixture of cis and trans isomers is used as a solvent for fats, phenols, camphor; 
ingredient in perfumes; low temperature solvent for sensitive substances such as caffeine; 
refrigerant; organic synthesis. 
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DICHLOROFLUOROMETHANE 
 
Synonyms: Algofrene type 5; Arcton 7; BRN 1731041; CFC 21; Dichloromonofluoromethane; F 
21; Fluorocarbon 21; Fluorodichloromethane; Freon 21; Genetron 21; Halon 21; R 21; Racon 21; 
Refrigerant 21; UN 1029. 
 

ClCl

F

 
 
CASRN: 75-43-4; DOT: 1029; molecular formula: CHCl2F; FW: 120.91; RTECS: PA8400000 
 
Physical state, color, and odor: 
Colorless liquid or gas with an ether-like odor 
 
Melting point (°C): 
-135 (quoted, Horvath, 1982) 
 
Boiling point (°C): 
8.92 (quoted, Horvath, 1982) 
 
Density (g/cm3): 
1.366 at 25 °C (quoted, Horvath, 1982) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.08 at 25 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Nonflammable gas (NIOSH, 1997) 
 
Ionization potential (eV): 
12.39 ± 0.20 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.54 using method of Chiou et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
1.55 (Hansch and Leo, 1979) 
 
Solubility in organics: 
Soluble in acetic acid, alcohol, and ether (Weast, 1986) 
 
Solubility in water: 
0.7 wt % at 30 °C (NIOSH, 1997) 
 
Vapor density: 
4.94 g/L at 25 °C, 4.17 (air = 1) 
 
Vapor pressure (mmHg): 
1,216 at 11.8 °C (NIOSH, 1997) 
 
Environmental fate: 
 Chemical/Physical. The experimental hydrolysis half-life of dichlorofluoromethane in water at 
25 °C and pH 7 is 234 yr (Jeffers and Wolfe, 1996). 
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Exposure limits: NIOSH REL: TWA 10 ppm (40 mg/m3), IDLH 5,000 ppm; OSHA PEL: TWA 
1,000 ppm (4,200 mg/m3); ACGIH TLV: TWA 10 ppm (adopted). 
 
Toxicity: 
 LC50 (inhalation) for rats 49,900 ppm/4-h (quoted, RTECS, 1985). 
 
Uses: Fire extinguishers; solvent; refrigerant. 
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sym-DICHLOROMETHYL ETHER 
 
Synonyms: BCME; Bis(chloromethyl) ether; Bis-CME; BRN 1679223; CCRIS 90; Chloro-
(chloromethoxy)methane; Chloromethyl ether; Dimethyl-1,1′-dichloroether; sym-Dichlorodimeth-
yl ether; Dichloromethyl ether; EINECS 208-832-8; Oxybis(chloroethane); RCRA waste number 
P016; UN 2249. 
 

Cl O Cl  
 
CASRN: 542-88-1; DOT: 2249; DOT label: Poison and flammable liquid; molecular formula: 
C2H4Cl2O; FW: 114.96; RTECS: KN1575000; Merck Index: 12, 3119 
 
Physical state, color, and odor: 
Colorless liquid with a suffocating odor 
 
Melting point (°C): 
-41.5 (Weast, 1986) 
 
Boiling point (°C): 
104 (Weast, 1986) 
106 (Fishbein, 1979) 
 
Density (g/cm3): 
1.328 at 15 °C (Weast, 1986) 
1.315 at 20 °C (Fishbein, 1979) 
 
Diffusivity in water: 
Not applicable - reacts with water 
 
Flash point (°C): 
<19 (Sax and Lewis, 1987) 
 
Henry’s law constant (atm⋅m3/mol): 
Not applicable - reacts with water 
 
Soil organic carbon/water partition coefficient, log Koc: 
Not applicable - reacts with water 
 
Octanol/water partition coefficient, log Kow: 
Not applicable - reacts with water 
 
Solubility in organics: 
Soluble in alcohol, ether (Weast, 1986), benzene (Hawley, 1981), and other solvents including 
acetone and chloroform. 
 
Solubility in water: 
Not applicable - reacts with water (Fishbein, 1979) 
 
Vapor density: 
4.70 g/L at 25 °C, 3.97 (air = 1) 
 
Vapor pressure (mmHg): 
30 at 22 °C (Dreisbach, 1952) 
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Environmental fate: 
 Chemical/Physical. Reacts rapidly with water forming HCl and formaldehyde (Fishbein, 1979; 
Tou et al., 1974). Tou et al. (1974) reported a hydrolysis half-life of 38 sec for sym-dichloromethyl 
ether at 20 °C. 
 Anticipated products from the reaction of sym-dichloromethyl ether with ozone or OH radicals 
in the atmosphere, excluding the decomposition products formaldehyde and HCl, are chloromethyl 
formate and formyl chloride (Cupitt, 1980). 
 
Exposure limits: Known human carcinogen. ACGIH TLV: TWA 1 ppb (adopted). 
 
Symptoms of exposure: Irritation of eyes, nose, and throat (Patnaik, 1992). 
 
Toxicity: 
  The LC50 (14-d) inhalation value for rats and hamsters following a single 7-h exposure was 7 
ppm (Drew et al., 1975). 
 Acute oral LD50 for rats is 210 mg/kg (quoted, RTECS, 1985). 
 
Source: sym-Dichloromethyl ether may form as an intermediate by-product when form-aldehyde 
reacts with chloride ions under acidic conditions (Frankel et al., 1974; Tou and Kallos, 1974a; 
Travenius, 1982). Tou and Kallos (1974) reported that the reactants (formaldehyde and chloride 
ions) must be in concentrations of mg/L to form sym-dichloromethyl ether at concentrations of 
µg/L. 
 Chloromethyl methyl ether may contain 1 to 8% sym-dichloromethyl ether as an impurity 
(Environment Canada, 1993a). 
 
Uses: Intermediate in anionic-exchange quaternary resins; chloromethylating agent. 
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2,4-DICHLOROPHENOL 
 
Synonyms: AI3-00078; BRN 0742467; C-02625; CCRIS 657; 3-Chloro-4-hydroxy-
chlorobenzene; DCP; 2,4-DCP; 2,4-Dichlorohydroxybenzene; 4,6-Dichlorohydroxybenzene; 4,6-
Dichlorophenol; EINECS 204-429-6; Isobac; NCI-C55345; NSC 2879; NSC 5724; RCRA waste 
number U081; UN 2020. 
 

OH

Cl

Cl  
 
CASRN: 120-83-2; DOT: 2020; molecular formula: C6H4Cl2O; FW: 163.00; RTECS: 
SK8575000; Merck Index: 12, 3122 
 
Physical state, color, and odor: 
Colorless to yellow crystals with a sweet, musty, or medicinal odor. At 40 °C, the average odor 
threshold concentration and the lowest concentration at which an odor was detected were 29 and 
5.4 µg/L, respectively. Similarly, at 25 °C, the average taste threshold concentration and the 
lowest concentration at which a taste was detected were 2.5 and 0.98 µg/L, respectively (Young et 
al., 1996). 
 
Melting point (°C): 
45.0 (Stull, 1947) 
43.0 (Renner, 1990) 
 
Boiling point (°C): 
210 (Weast, 1986) 
216 (Weiss, 1986) 
 
Density (g/cm3): 
1.40 at 15 °C (Weiss, 1986) 
 
Dissociation constant, pKa: 
7.70 (Xie, 1983) 
7.80 (Blackman et al., 1980) 
7.85 (Leuenberger et al., 1985) 
 
Flash point (°C): 
113.9, 93.3 (open cup, Weiss, 1986) 
 
Entropy of fusion (cal/mol⋅K): 
15.10 (Poeti et al., 1982) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
2.88 at 20 °C (Sheikheldin et al., 2001) 
3.23 at 25 °C (estimated, Leuenberger et al., 1985a) 
 
Bioconcentration factor, log BCF: 
2.53 (activated sludge), 2.41 (algae), 2.00 (golden ide) (Freitag et al., 1985) 
1.53 (goldfish, Kobayashi, 1979) 
1.0 (brown trout, Hattula et al., 1981) 
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Soil organic carbon/water partition coefficient, log Koc: 
3.60 (fine sediments), 3.50 (coarse sediments) (Isaacson and Frink, 1984) 
2.10 (Brookstone clay loam, Boyd, 1982) 
2.81 (river sediment, Eder and Weber, 1980) 
2.17 (loamy sand, Kjeldsen et al., 1990) 
2.37 (sandy soil), 2.93 (sand), 2.77 (peaty sand) (Van Gestel and Ma, 1993) 
2.22, 2.26, and 2.32 in aerobic, anaerobic, and autoclaved Brookstone clay loam soil, respectively 

(Boyd and King, 1984) 
3.19, 3.22 (glaciofluvial, sandy aquifer, Nielsen et al., 1996) 
2.55, 2.84 (forest soil), >2.68 (agricultural soil) (Seip et al., 1986) 
2.64 (German sand), 2.26 (48% sand, 43% silt, 9% clay), 2.68 (78% sand, 12% silt, 10%), 2.27 

(22% sand, 55% silt, 23% clay) (Haberhauer et al., 2000) 
2.609, 2.654, 2.460, 2.346, 2.540 (various European soils, Gawlik et al., 2000) 
2.69 at pH 3, 2.47 at pH 5.5, 2.10 at pH 7 (aquatic humic sorbent, Peuravuori et al., 2002) 
 
Octanol/water partition coefficient, log Kow: 
3.15 (Roberts, 1981) 
3.06 (Banerjee et al., 1984; Hansch and Leo, 1979) 
3.08 (quoted, Leo et al., 1971) 
3.23 (Schellenberg et al., 1984; Leuenberger et al., 1985) 
3.20 (shake flask-HPLC, Kishi and Kobayashi, 1994) 
 
Solubility in organics: 
Soluble in ethanol, benzene, ether, chloroform (U.S. EPA, 1985), and carbon tetrachloride (ITII, 
1986) 
 
Solubility in water: 
4.50 g/L at 20 °C (quoted, Krijgsheld and van der Gen, 1986a) 
5.00 g/L at 25 °C (Roberts et al., 1977) 
6.194 g/L at 25 °C and pH 5.1 (Blackman, 1955) 
15.00 g/L at 25 °C (Caturla, 1988) 
In g/L: 3.896, 5.517, 6.075, and 6.501 at 15.3, 25.2, 29.8, and 35.1 °C, respectively (shake flask-

conductimetry, Achard et al., 1996) 
In g/L at 25 °C: 4.66 (pH 4.80), 4.96 (pH 4.98), 7.35 (pH 7.40), 8.18 (pH 7.72), 16.2 (pH 8.20), 

55.8 (pH 8.93), 57.4 (pH 9.00), 67.7 (pH 9.09), 110 (pH 9.30) (Huang et al., 2000) 
In mmol/kg solution: 26.5 at 18.2 °C, 29.7 at 21.4 °C, 29.8 at 21.5 °C, 30.3 at 22.0 °C, 36.1 at 26.3 

°C, 36.6 at 27.6 °C, 37.1 at 28.8 °C, 37.6 at 29.9 °C, 37.8 at 30.5 °C, 39.0 at 33.4 °C, 39.2 at 
33.9 °C, 39.9 at 35.6 °C, 41.0 at 38.3 °C, 41.1 at 38.6 °C, 41.4 at 39.2 °C, 42.5 at 41.9 °C, 43.5 
at 44.3 °C, 43.8 at 44.9 °C, 45.0 at 47.8 °C, 45.6 at 49.2 °C, 45.9 at 50.0 °C, 46.9 at 52.3 °C, 
51.9 at 63.5 °C, and 52.3 at 64.5 °C (light transmission technique, Jaoui et al., 2002) 

 
Vapor pressure (x 10-2 mmHg): 
1.5 at 8 °C, 8.9 at 25 °C (quoted, Leuenberger et al., 1985a) 
 
Environmental fate: 
 Biological. In activated sludge, 2.8% mineralized to carbon dioxide after 5 d (Freitag et al., 
1985). In freshwater lake sediments, anaerobic reductive dechlorination produced 4-chlorophenol 
(Kohring et al., 1989). Chloroperoxidase, a fungal enzyme isolated from Caldariomyces fumago, 
converted 9 to 12% of 2,4-dichlorophenol to 2,4,6-trichlorophenol (Wannstedt et al., 1990). When 
2,4-dichlorophenol was statically incubated in the dark at 25 °C with yeast extract and settled 
domestic wastewater inoculum, significant biodegradation with rapid adaptation was observed. At 
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concentrations of 5 and 10 mg/L, 100 and 99% biodegradation, respectively, were observed after 7 
d (Tabak et al., 1981). In activated sludge inoculum, 98.0% COD removal was achieved. The 
average rate of biodegradation was 10.5 mg COD/g⋅h (Pitter, 1976). 
 Surface Water. Hoigné and Bader (1983) reported 2,4-dichlorophenol reacts with ozone at a rate 
constant of <1,500/M⋅sec at the pH range of 1.5 to 3.0. 
 Groundwater. Nielsen et al. (1996) studied the degradation of 2,4-dichlorophenol in a shallow, 
glaciofluvial, unconfined sandy aquifer in Jutland, Denmark. As part of the in situ microcosm 
study, a cylinder that was open at the bottom and screened at the top was installed through a cased 
borehole approximately 5 m below grade. Five liters of water was aerated with atmospheric air to 
ensure aerobic conditions were maintained. Groundwater was analyzed weekly for approximately 
3 months to determine 2,4-dichlorophenol concentrations with time. The experimentally 
determined first-order biodegradation rate constant and corresponding half-life were 0.20/d and 
3.47 d, respectively. 
 Photolytic. In distilled water, photolysis occurs at a slower rate than in estuarine waters 
containing humic substances. Photolysis products identified in distilled water were the three 
isomers of chlorocyclopentadienic acid. The following half-lives were reported for 2,4-
dichlorophenol in estuarine water exposed to sunlight and microbes: 0.6 and 2.0 h during summer 
(24 °C) and winter (10 °C), respectively; in distilled water: 0.8 and 3.0 h during summer and 
winter, respectively; in poisoned estuarine water: 0.7 and 2.0 h during summer and winter, 
respectively (Hwang et al., 1986). When titanium dioxide suspended in an aqueous solution was 
irradiated with UV light (λ = 365 nm), 2,4-dichlorophenol was converted to carbon dioxide at a 
significant rate (Matthews, 1986). An aqueous solution containing hydrogen peroxide and 
irradiated by UV light (λ = 296 nm) converted 2,4-dichlorophenol to chlorohydroquinone and 1,4-
dihydroquinone (Moza et al., 1988). A carbon dioxide yield of 50.4% was achieved when 2,4-
dichlorophenol adsorbed on silica gel was irradiated with UV light (λ >290 nm) for 17 h (Freitag 
et al., 1985). 
 2,4-Dichlorophenol in aqueous solution was illuminated with filtered xenon light (λ >295 nm) at 
various time intervals. The first-order conversion rate constant was 5.73 x 10-5/sec. The loss of 
chlorine atoms seemed to be the major early process during the reaction (Svenson and Kaj, 1989). 
 Larson et al. (1992) studied the photosensitizing ability of 2′,3′,4′,5′-tetraacetylriboflavin to 
various organic compounds. An aqueous solution containing 2,4-dichlorophenol was subjected to 
a medium-pressure mercury arc lamp (λ >290 nm). The investigators reported that 
2′,3′,4′,5′-tetraacetylriboflavin was superior to another photosensitizer, namely riboflavin, in the 
degradation of 2,4-dichlorophenol and other compounds. Direct photolysis of 2,4-dichlorophenol 
without any photosensitizer present resulted in a half-life of 21 min. In the presence of ribloflavin 
and 2′,3′,4′,5′-tetraacetylriboflavin, the half-lives were 6.3 and 4.1 min, respectively. 
 Chemical/Physical. 2,4-Dichlorophenol will not hydrolyze to any reasonable extent (Kollig, 
1993). Reported second-order rate constants for the reaction of 2,4-dichlorophenol and singlet 
oxygen in water at 292 K: 7 x 106/M⋅sec at pH 5.5, 2 x 106/M⋅sec at pH 6, 1.0 x 105/M⋅sec at pH 
6.65, 1.5 x 106/M⋅sec at pH 7.0, 7.6 x 105/M⋅sec at pH 7.9, 1.20 x 104/M⋅sec at pH 9.0 to 9.6. At 
pH 8, the half-life of 2,4-dichlorophenol is 62 h (Scully and Hoigné, 1987). In an aqueous 
phosphate buffer at 27 °C, 2,4-dichlorophenol reacted with singlet oxygen at a rate of 5.1 x 
106/M⋅sec (Tratnyek and Hoigné, 1991). At neutral pH, 2,4-dichlorophenol was completely 
oxidized by potassium permanganate (2.0 mg/L) after 15 min (quoted, Verschueren, 1983). 
 At influent concentrations (pH 3.0) of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption 
capacities were 147, 65, 29, and 13 mg/g, respectively. At pH 5.3 and pH 9.0 at influent 
concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities were 157, 112, 
80, and 57 mg/g and 141, 72, 37, and 19 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Toxicity: 
 EC50 (24-h) for Daphnia pulex 6,600 µg/L (Shigeoka et al., 1988). 
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 EC50 (15-min) for Photobacterium phosphoreum 15 µM (Svenson and Kaj, 1989). 
 LC50 (contact) for earthworm (Eisenia fetida) 2.5 µg/cm2 (Neuhauser et al., 1985). 
 LC50: 10.3 to 13.5 mg/L (soil porewater concentration) for earthworm (Eisenia andrei) and 17 
to 43 mg/L (soil porewater concentration) for earthworm (Lumbricus rubellus) (Van Gestel and 
Ma, 1993). 
 LC50 (8-d) for fathead minnows 6.5 mg/L (Spehar et al., 1982). 
 LC50 (96-h) for bluegill sunfish 2.0 mg/L, fathead minnows 8.2 to 8.3 mg/L (Spehar, 1982). 
 LC50 (48-h) for fathead minnows 8.4 mg/L (Spehar et al., 1982), Daphnia magna 2.6 mg/L 
(LeBlanc, 1980). 
 LC50 (24-h) for goldfish 4.2 mg/L at pH 4.3 (quoted, Verschueren, 1983), Daphnia magna >10 
mg/L (LeBlanc, 1980). 
 Acute oral LD50 for mice 1,276 mg/kg, rats 580 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however, a DWEL of 100 
µg/L was recommended (U.S. EPA, 2000). 
 
Uses: A chemical intermediate in the manufacture of the pesticide 2,4-dichlorophenoxyacetic acid 
(2,4-D) and other compounds for use as germicides, antiseptics, and seed disinfectants. 
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1,2-DICHLOROPROPANE 
 
Synonyms: AI3-15406; BRN 1718880; C-06609; Caswell No. 324; CCRIS 951; 1,2-DCP; 
α,β-Dichloropropane; EINECS 201-152-2; EINECS 269-914-7; ENT 15406; EPA pesticide 
chemical code 029002; NCI-C55141; NSC 1237; Propylene chloride; Propylene dichloride; α,β-
ropylene dichloride; RCRA waste number U083; UN 1279. 
 

Cl
CH3

Cl

 
 
CASRN: 78-87-5; DOT: 1279; DOT label: Flammable liquid; molecular formula: C3H6Cl2; FW: 
112.99; RTECS: TX9625000; Merck Index: 12, 8039 
 
Physical state, color, and odor: 
Clear, colorless liquid with a sweet, chloroform-like odor. The average least detectable odor 
threshold concentration in water at 60 °C was 0.10 mg/L (Alexander et al., 1982). Experimentally 
determined detection and recognition odor threshold concentrations were 1.2 mg/m3 (260 ppbv) 
and 2.4 mg/m3 (520 ppbv), respectively (Hellman and Small, 1974). 
 
Melting point (°C): 
-100.4 (Dreisbach, 1959) 
 
Boiling point (°C): 
96.22 (Boublik et al., 1973) 
96.0 (Banerjee et al., 1990) 
 
Density (g/cm3 at 20 °C): 
1.15597 (quoted, Riddick et al., 1986) 
1.1560 (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.90 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
15.6 (NIOSH, 1997) 
 
Lower explosive limit (%): 
3.4 (NIOSH, 1997) 
 
Upper explosive limit (%): 
14.5 (NIOSH, 1997) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
2.3 (Pankow and Rosen, 1988) 
1.81 at 25 °C (static headspace-GC, Welke et al., 1998) 
2.14 at 20.0 °C, 3.44 at 30.0 °C, 4.91 at 40.0 °C (equilibrium static cell, Wright et al., 1992) 
4.71 at 37 °C (Sato and Nakajima, 1979) 
2.07 at 25 °C (quoted, Howard, 1990) 
1.22, 1.26, 1.90, 3.57, and 2.86 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
2.1, 3.2, and 4.8 at 20, 30, and 40 °C, respectively (Tse et al., 1992) 
2.19 at 20.00 °C (inert gas stripping, Hovorka and Dohnal, 1997) 
2.88 at 25.0 °C (mole fraction ratio-GC, Leighton and Calo, 1981) 
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0.81, 1.06, 1.32, 2.01, and 2.74 at 2.0, 6.0, 10.0, 18.0, and 25.0 °C, respectively (EPICS-SPME, 
Dewulf et al., 1999) 

 
Ionization potential (eV): 
10.87 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.67 (Willamette silt loam, Chiou et al., 1979) 
 
Octanol/water partition coefficient, log Kow: 
1.99 at 35 and 50 °C (GLC, Bhatia and Sandler, 1995) 
2.00 (Hansch and Leo, 1979) 
 
Solubility in organics: 
Miscible with organic solvents (U.S. EPA, 1985). 
 
Solubility in water: 
2,800 mg/kg at 25 °C (shake flask-interferometer, Gross, 1929) 
2,700 mg/kg at 25 °C (McGovern, 1943) 
In mg/kg: 2,052 at 10 °C, 2,030 at 20 °C, 1,867 at 30 °C (shake flask-GC, Howe et al., 1987) 
2,700 mg/L at 20 °C (Gunther et al., 1968) 
2,740 mg/L at 25 °C (quoted, Howard, 1990) 
2,069 mg/L at 30 °C (vapor equilibrium-GC, McNally and Grob, 1984) 
2,420.4 mg/L at 30 °C (vapor equilibrium-GC, McNally and Grob, 1983) 
2,096 mg/L at 25 °C (Jones et al., 1977) 
In wt %: 0.29 at 0 °C, 0.28 at 9.5 °C, 0.30 at 20.0 °C, 0.29 at 29.7 °C, 0.30 at 40.3 °C, 0.32 at 49.8 

°C, 0.35 at 60.0 °C, 0.39 at 70.5 °C, 0.47 at 80.2 °C (shake flask-GC, Stephenson, 1992) 
 
Vapor density: 
4.62 g/L at 25 °C, 3.90 (air = 1) 
 
Vapor pressure (mmHg): 
40.0 at 20.5 °C, 59.9 at 28.9 °C, 80.0 at 34.9 °C (Steele et al., 1997a) 
53.3 at 25 °C (Banerjee et al., 1990) 
 
Environmental fate: 
 Biological. 1,2-Dichloropropane showed significant degradation with gradual adaptation in a 
static-culture flask-screening test (settled domestic wastewater inoculum) conducted at 25 °C. At 
concentrations of 5 and 10 mg/L, percent losses after 4 wk of incubation were 89 and 81, 
respectively. The amount lost due to volatilization was only 0 to 3% (Tabak et al., 1981). 
 Soil. Boesten et al. (1992) investigated the transformation of [14C]1,2-dichloropropane under 
laboratory conditions of three subsoils collected from the Netherlands (Wassenaar low-humic 
sand, Kibbelveen peat, Noord-Sleen humic sand podsoil). The groundwater saturated soils were 
incubated in the dark at 9.5–10.5 °C. In the Wassenaar soil, no transformation of 1,2-
dichloropropane was observed after 156 d of incubation. After 608 and 712 d, however, >90% 
degraded to nonhalogenated volatile compounds, which were detected in the headspace above the 
soil. These investigators postulated that these compounds can be propylene and propane in a ratio 
of 8:1. Degradation of 1,2-dichloropropane in the Kibbelveen peat and Noord-Sleen humic sand 
podsoil was not observed, possibly because the soil redox potentials in both soils (50–180 and 
650–670 mV, respectively) were higher than the redox potential in the Wassenaar soil (10–20 
mV). 
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 Groundwater. According to the U.S. EPA (1986), 1,2-dichloropropane has a high potential to 
leach to groundwater. 
 Photolytic. Distilled water irradiated with UV light (λ = 290 nm) yielded the following 
photolysis products: 2-chloro-1-propanol, allyl chloride, allyl alcohol, and acetone. The photolysis 
half-life in distilled water is 50 min, but in distilled water containing hydrogen peroxide, the half-
life decreased to <30 min (Milano et al., 1988). 
 Chemical/Physical. Hydrolysis in distilled water at 25 °C produced 1-chloro-2-propanol and 
HCl. The reported half-life for this reaction is 23.6 yr (Milano et al., 1988). The hydrolysis rate 
constant for 1,2-dichloropropane at pH 7 and 25 °C was determined to be 5 x 10-6/h, resulting in a 
half-life of 15.8 yr. The half-life is reduced to 24 d at 85 °C and pH 7.15 (Ellington et al., 1987). A 
volatilization half-life of 50 min was predicted from water stirred in an open container of depth 6.5 
cm at 200 rpm (Dilling et al., 1975). Ozonolysis yielded carbon dioxide at low ozone 
concentrations (Medley and Stover, 1983). 
 1,2-Dichloropropane (0.12 mM) reacted with OH radicals in water (pH 2.8) at a rate of 3.8 x 
108/M⋅sec (Haag and Yao, 1992). 
 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in an effluent 
concentration of 71 mg/L. The adsorbability of the carbon used was 183 mg/g carbon (Guisti et 
al., 1974). Similarly, at influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC 
adsorption capacities at pH 5.3 were 5.9, 1.5, 0.37, and 0.09 mg/g, respectively (Dobbs and 
Cohen, 1980). 
 Emits toxic chloride fumes when heated to decomposition (Lewis, 1990). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: IDLH 400 ppm; OSHA PEL: 
TWA 75 ppm (350 mg/m3); ACGIH TLV: TWA 75 ppm, STEL 110 ppm (adopted). 
 
Toxicity: 
 LC50 (contact) for earthworm (Eisenia fetida) 64 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (7-d) for Poecilia reticulata 116 mg/L (Könemann, 1981). 
 LC50 (96-h) for bluegill sunfish 280 mg/L (Spehar et al., 1982) and 320 mg/L, Menidia beryllina 
240 mg/L (quoted, Verschueren, 1983), cutthroat trout 1.0–10.0 mg/L, rainbow trout 5.5 mg/L, 
channel catfish 4.4 mg/L, largemouth bass 3.4 mg/L, bluegill sunfish 3.9 mg/L, walleye 1.0 mg/L 
(Johnson and Finley, 1980). 
 LC50 (48-h) for Daphnia magna 52 mg/L (LeBlanc, 1980). 
 LC50 (24-h) for Daphnia magna 99 mg/L (LeBlanc, 1980). 
 LC50 (6-h inhalation for rats 5,100 mg/m3 (Cottalasso et al., 1994). 
 Acute oral LD50 for guinea pigs 2,000 mg/kg, rats 2,196 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard (final): MCLG: zero; MCL: 5 µg/L (U.S. EPA, 2000). 
 
Uses: Preparation of tetrachloroethylene and carbon tetrachloride; lead scavenger for antiknock 
fluids; metal cleanser; soil fumigant for nematodes; solvent for oils, fats, gums, waxes, and resins; 
spotting agent. 
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cis-1,3-DICHLOROPROPYLENE 
 
Synonyms: BRN 1719557; CCRIS 227; cis-3-Chloroallyl chloride; cis-1,3-Dichloropropene; cis-
1,3-Dichloro-1-propene; (Z)-1,3-Dichloropropene; (Z)-1,3-Dichloro-1-propene; 1,3-Dichloro-
prop-1-ene; cis-1,3-Dichloro-1-propylene; EINECS 233-195-8; EPA pesticide chemical code 
029001; NSC 6202; RCRA waste number U084; ciss-Telone; Telone 2000; Telone C; Telone C 
17; Telone II; UN 2047. 
 

Cl Cl  
 
CASRN: 10061-01-5; DOT: 2047 (isomeric mixture); DOT label: Flammable liquid; molecular 
formula: C3H4Cl2; FW: 110.97; RTECS: UC8325000; Merck Index: 12, 3125 (mixed isomers) 
 
Physical state, color, and odor: 
Clear, colorless to amber-colored liquid with a pungent and irritating, chloroform-like odor. 
Evaporates quickly when spilled. The average least detectable odor threshold concentration in 
water at 60 °C for mixed isomers of 1,3-dichloropropylene was 0.12 mg/L (Alexander et al., 
1982). 
 
Melting point (°C): 
-84 (isomeric mixture, quoted, Krijgsheld and van der Gen, 1986) 
 
Boiling point (°C): 
104.3 (quoted, Horvath, 1982) 
 
Density (g/cm3 at 20 °C): 
1.224 (Melnikov, 1971) 
1.217 (quoted, Horvath, 1982) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.94 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (isomeric mixture, °C): 
35 (NFPA, 1984); 25 (Abel closed cup, Worthing and Hance, 1991) 
 
Lower explosive limit (%): 
5.3 (isomeric mixture, NFPA, 1984) 
 
Upper explosive limit (%): 
14.5 (isomeric mixture, NFPA, 1984) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
1.3 (Pankow and Rosen, 1988) 
1.23 at 20 °C, 2.77 at 40 °C (static headspace-GC, Kim et al., 2003) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.36 (Kenaga, 1980a) 
1.38 (average using 3 soils and computed from vapor-phase sorption) (Leistra, 1970) 
1.77 (Chualar clay loam), 1.78 (Arlington sandy loam), 1.67 (Mocho silty clay loam), 1.27 

(Pahokee muck), 1.70 (manure) (Kim et al., 2003) 
 
Octanol/water partition coefficient, log Kow: 
1.41 (quoted, Krijgsheld and van der Gen, 1986) 
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Solubility in organics: 
Miscible with acetone, benzene, carbon tetrachloride, heptane, methanol (Worthing and Hance, 
1991), methylene chloride, chloroform, 1,1,2,2-tetrachloroethane, 1,1,1,2-tetrachloroethane, tetra-
chloroethylene, and trichloroethylene. 
 
Solubility in water (mg/L): 
2,700 at 20 °C (Dilling, 1977) 
911.2 at 30 °C (vapor equilibrium-GC, McNally and Grob, 1984) 
1,071.0 at 30 °C (vapor equilibrium-GC, McNally and Grob, 1983) 
 
Vapor density: 
4.54 g/L at 25 °C, 3.83 (air = 1) 
 
Vapor pressure (mmHg): 
43 at 25 °C (quoted, Verschueren, 1983) 
111.6 at 50 °C, 687.8 at 100 °C (Wilding et al., 2002) 
 
Environmental fate: 
 Biological. cis-1,3-Dichloropropylene was reported to hydrolyze to 3-chloro-2-propen-1-ol and 
can be biologically oxidized to 3-chloropropenoic acid, which is oxidized to formylacetic acid. 
Decarboxylation of this compound yields carbon dioxide (Connors et al., 1990). Similar results 
were reported by Poelarens et al. (1998). These investigators reported that the bacterium 
Pseudomonas cichorii 170, isolated from soil treated with 1,3-dichloropropylene, utilized this 
compound as a sole carbon and energy source. The isomeric mixture showed significant 
degradation with gradual adaptation in a static-culture flask-screening test (settled domestic 
wastewater inoculum) conducted at 25 °C. At concentrations of 5 and 10 mg/L, percent losses 
after 4 wk of incubation were 85 and 84, respectively. Ten d into the incubation study, 7 to 19% 
was lost due to volatilization (Tabak et al., 1981). 
 Soil. Hydrolyzes in wet soil forming cis-3-chloroallyl alcohol (Castro and Belser, 1966). 
 Chemical/Physical. Hydrolysis in distilled water at 25 °C produced cis-3-chloro-2-propen-1-ol 
and HCl. The reported half-life for this reaction is 1 d (Milano et al., 1988; Kollig, 1993). Kim et 
al. (2003) reported that the disappearance of cis-1,3-dichloropropylene in water followed a first-
order decay model. At 25 and 35 °C, the first-order rate constants were 0.077 and 0.286/d, 
respectively. The corresponding hydrolysis half-lives were 9.0 and 2.4 d, respectively. 
 Chloroacetaldehyde, formyl chloride, and chloroacetic acid were formed from the ozonation of 
dichloropropylene at approximately 23 °C and 730 mmHg. Chloroacetaldehyde and formyl 
chloride also formed from the reaction of dichloropropylene and OH radicals (Tuazon et al., 
1984). 
 The volatilization half-life of cis-1,3-dichloropropylene (1 mg/L) from water at 25 °C using a 
shallow-pitch propeller stirrer at 200 rpm at an average depth of 6.5 cm was 29.6 min (Dilling, 
1977). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the adsorption capacities of 1,2-
dichloropropylene (mixed isomers) onto GAC were 8.2, 2.8, 0.97, and 0.33 mg/g, respectively 
(Dobbs and Cohen, 1980). 
 Emits chlorinated acids when incinerated. Incomplete combustion may release toxic phosgene 
(Sittig, 1985). 
 Reacts with sodium and potassium permanganates (oxidizing agents) yielding carbon dioxide, 
water, and chloride ions. Incompatible with other strong oxidizing agents (e.g., ozone), aluminum 
and its alloys. 
 
Exposure limits: ACGIH TLV: TWA 1 ppm for cis and trans isomers (adopted). 



cis-1,3-Dichloropropylene    391 
 

 

Toxicity: 
 EC50 (48-h) for Daphnia magna 90 µg/L (mixed isomers, Johnson and Finley, 1980) 
 LC50 (96-h) for bluegill sunfish 6.1 mg/L (Spehar et al., 1982), fathead minnow 4,100, 
largemouth bass 3,650 µg/L, walleye 1,080 µg/L (mixed isomers, Johnson and Finley, 1980) 
 LC50 (inhalation) for mice 4,650 mg/m3/2-h (isomeric mixture, RTECS, 1990) 
 Acute oral LD50 for rats 470 mg/kg, mice 640 mg/kg, rabbits 504 mg/kg (isomeric mixture, 
RTECS, 1990) 
  
Drinking water standard (tentative): MCLG: zero; MCL: none proposed (U.S. EPA, 1996). 
 
Uses: A mixture containing cis and trans isomers is used as a soil fumigant for control of plant-
parasitic nematodes. 
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trans-1,3-DICHLOROPROPYLENE 
 
Synonyms: BRN 1719558; trans-3-Chloroallyl chloride; (E)-1,3-Dichloropropene; trans-1,3-Di-
chloropropene; (E)-1,3-Dichloro-1-propene; trans-1,3-Dichloro-1-propene; 1,3-Dichlororoprop-
1-ene; trans-1,3-Dichloro-1-propylene; NSC 6202; EPA pesticide chemical code 029001; RCRA 
waste number U084; trans-Telone; Telone 2000; Telone C; Telone C 17; Telone II; UN 2047. 
 

Cl Cl  
 
CASRN: 10061-02-6; DOT: 2047 (isomeric mixture); DOT label: Flammable liquid; molecular 
formula: C3H4Cl2; FW: 110.97; RTECS: UC8320000; Merck Index: 12, 3125 (mixed isomers) 
 
Physical state, color, and odor: 
Colorless to pale yellow liquid with a chloroform-like odor. Evaporates quickly when spilled. 
 
Melting point (°C): 
-84 (isomeric mixture, quoted, Krijgsheld and van der Gen, 1986) 
 
Boiling point (°C): 
112.1 (Melnikov, 1971) 
 
Density (g/cm3 at 20 °C): 
1.224 (quoted, Horvath, 1982) 
1.217 (quoted, Krijgsheld and van der Gen, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.92 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (isomeric mixture, °C): 
35 (NFPA, 1984); 25 (Abel closed cup, Worthing and Hance, 1991) 
 
Lower explosive limit (%): 
5.3 (isomeric mixture, NFPA, 1984) 
 
Upper explosive limit (%): 
14.5 (isomeric mixture, NFPA, 1984) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
1.3 (Pankow and Rosen, 1988) 
0.793 at 20 °C, 1.87 at 40 °C (static headspace-GC, Kim et al., 2003) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.41 (average using 3 soils and computed from vapor-phase sorption) (Leistra, 1970) 
1.415 (Kenaga, 1980a) 
1.69 (Chualar clay loam), 1.65 (Arlington sandy loam), 1.55 (Mocho silty clay loam), 1.27 

(Pahokee muck), 1.72 (manure) (Kim et al., 2003) 
 
Octanol/water partition coefficient, log Kow: 
1.41 (quoted, Krijgsheld and van der Gen, 1986) 
 
Solubility in organics: 
Miscible with acetone, benzene, carbon tetrachloride, heptane, methanol (Worthing and Hance, 
1991), methylene chloride, chloroform, trichloroethylene, and 1,1,2,2-tetrachloroethane. 
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Solubility in water (mg/L): 
2,800 at 20 °C (Dilling, 1977) 
1,019.9 at 30 °C (vapor equilibrium-GC, McNally and Grob, 1984) 
1,188.1 at 30 °C (vapor equilibrium-GC, McNally and Grob, 1983) 
 
Vapor density: 
4.54 g/L at 25 °C, 3.83 (air = 1) 
 
Vapor pressure (mmHg): 
34 at 25 °C (quoted, Verschueren, 1983) 
79.1 at 50 °C, 523.5 at 100 °C (Wilding et al., 2002) 
 
Environmental fate: 
 Biological. Poelarens et al. (1998) reported that the bacterium Pseudomonas cichorii 170, 
isolated from soil treated with 1,3-dichloropropylene, utilized this compound as a sole carbon and 
energy source. Degradation of trans-1,3-dichloropropylene yielded 3-chloro-2-propen-1-ol, 3-
chloropropenoic acid, and malonic acid semialdehyde. An isomeric mixture showed significant 
degradation with gradual adaptation in a static-culture flask-screening test (settled domestic 
wastewater inoculum) conducted at 25 °C. At concentrations of 5 and 10 mg/L, percent losses 
after 4 wk of incubation were 85 and 84, respectively. After a 10-d incubation study, 7 to 19% was 
lost due to volatilization (Tabak et al., 1981). 
 Chemical/Physical. Hydrolysis in distilled water at 25 °C produced 3-chloro-2-propen-1-ol and 
HCl. The reported half-life for this reaction is only 2 d (Kollig, 1993; Milano et al., 1988). trans-
1,3-Dichloropropylene was reported to hydrolyze to 3-chloro-2-propen-1-ol and can be 
biologically oxidized to 3-chloropropenoic acid which is oxidized to formylacetic acid. 
Decarboxylation of this compound yields carbon dioxide (Connors et al., 1990). Kim et al. (2003) 
reported that the disappearance of trans-1,3-dichloropropylene in water followed a first-order 
decay model. At 25 and 35 °C, the first-order rate constants were 0.083 and 0.321/d, respectively. 
The corresponding hydrolysis half-lives were 8.3 and 2.2 d, respectively. 
 Chloroacetaldehyde, formyl chloride, and chloroacetic acid were formed from the ozonation of 
dichloropropylene at approximately 23 °C and 730 mmHg. Chloroacetaldehyde and formyl chlor-
ide also formed from the reaction of dichloropropylene and OH radicals (Tuazon et al., 1984). 
 The volatilization half-life of trans-1,3-dichloropropylene (1 mg/L) from water at 25 °C using a 
shallow-pitch propeller stirrer at 200 rpm at an average depth of 6.5 cm was 24.6 min (Dilling, 
1977). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the adsorption capacities of 1,2-
dichloropropylene (mixed isomers) onto GAC were 8.2, 2.8, 0.97, and 0.33 mg/g, respectively 
(Dobbs and Cohen, 1980). 
 Emits chlorinated acids and possibly phosgene when incinerated (Sittig, 1985). 
 Reacts with permanganates salts (oxidizing agents) yielding carbon dioxide, water, and chloride 
ions. Incompatible with other strong oxidizing agents (e.g., ozone), aluminum, and its alloys. 
 
Exposure limits: ACGIH TLV: TWA 1 ppm for cis and trans isomers (adopted). 
 
Toxicity: 
 EC50 (48-h) for Daphnia magna 90 µg/L (mixed isomers, Johnson and Finley, 1980). 
 LC50 (96-h) for bluegill sunfish 6.1 mg/L (Spehar et al., 1982), fathead minnow 4,100, 
largemouth bass 3,650 µg/L, walleye 1,080 µg/L (mixed isomers, Johnson and Finley, 1980). 
LC50 (inhalation) for mice 4,650 mg/m3/2-h (isomeric mixture, RTECS, 1990). 
 Acute oral LD50 for rats 470 mg/kg, mice 640 mg/kg, rabbits 504 mg/kg (isomeric mixture, 
RTECS, 1990). 
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Drinking water standard (tentative): MCLG: zero; MCL: none proposed (U.S. EPA, 1996). 
 
Uses: A mixture containing cis and trans isomers is used as a soil fumigant for control of plant-
parasitic nematodes. 
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DICHLORVOS 
 
Synonyms: AI3-20738; AIDS-124027; Algard; Apavap; Astrobot; Atgard; Atgard C; Atgard V; 
Bay 19149; Bay-B-4986; Bayer 19149; Benfos; Bibesol; Brevinyl; Brevinyl E50; BRN 1709141; 
Canogard; Caswell No. 328; CCRIS 230; Cekusan; Chlorvinphos; Cyanophos; Cypona; DDVF; 
DDVP; Dedevap; Deriban; Derriban; Derribante; Dethlac; Devikol; Dichlorman; 2,2-
Dichloroethenyl dimethyl phosphate; 2,2-Dichloroethenyl phosphoric acid, dimethyl ester; 
Dichlorophos; 2,2-Dichlorovinyl dimethyl phosphate; 2,2-Dichlorovinyl dimethyl phosphoric acid 
ester; Dichlorovos; Dimethyl 2,2-dichloroethenyl phosphate; Dimethyl dichlorovinyl phosphate; 
Dimethyl 2,2-dichlorovinyl phosphate; O,O-Dimethyl O-(2,2-dichlorovinyl)phosphate; Divipan; 
Duo-kill; Duravos; EINECS 200-547-7; ENT 20738; EPA pesticide chemical code 084001; 
Equigand; Equigard; Equigel; Equiguard; Estrosel; Estrosol; Fecama; Fly-die; Fly fighter; Herka; 
Herkal; Herkol; Krecalvin; Lindan; Mafu; Mafu strip; Marvex; Mopari; NA 2783; NCI-C00113; 
Nerkol; Nogos; Nogos 50; Nogos 50EC; Nogos G; No-pest; No-pest strip; Novotox; NSC 6738; 
Nuva; Nuvan; Nuvan 7; Nuvan 100EC; Nuvanol; OKO; OMS 14; Panaplate; Phosphoric acid, 
2,2-dichloroethenyl dimethyl ester; Phosphoric acid, 2,2-dichlorovinyl dimethyl ester; Phosvit; 
Prentox; SD 1750; Szklarniak; TAP 9VP; Task; Task tabs; Tenac; Tenox BHT; Tetravos; 
Topanol; UDVF; UN 2783; Unifos; Unifos 50 EC; Uniphos; Unitox; Vapona; Vaponite; Vapora 
II; Verdican; Verdipor; Verdisol; Vinyl alcohol 2,2-dichlorodimethyl phosphate; Vinylofos; 
Vinylophos; Winylofos; Winylophos; XLP 30. 
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CASRN: 62-73-7; DOT: 2783; DOT label: Poison; molecular formula: C4H7Cl2O4P; FW: 220.98; 
RTECS: TC0350000; Merck Index: 12, 3127 
 
Physical state, color, and odor: 
Colorless to yellow liquid with a mild aromatic odor 
 
Boiling point (°C): 
74 at 1 mmHg (Worthing and Hance, 1991) 
140 at 20 mmHg (Windholz et al., 1983) 
 
Density (g/cm3): 
1.415 at 25 °C (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.78 at 25 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
>80 (NIOSH, 1997) 
 
Henry’s law constant (x 10-8 atm⋅m3/mol): 
1.23 at 25 °C (static headspace-GC, Kawamoto and Urano, 1989) 
3.38 at 10.00 °C, 3.62 at 11.00 °C, 3.73 at 12.00 °C, 5.05 at 13.00 °C, 6.99 at 15.00 °C, 10.8 at 

18.00 °C, 15.5 at 20.00 °C, 17.9 at 22.50 °C, 22.7 at 23.00 °C, 24.8 at 25.00 °C (dynamic 
equilibrium system-GC, Gautier et al., 2003) 

 
Ionization potential (eV): 
9.4 (Lias et al., 1998) 



396    Groundwater Chemicals Desk Reference 
 

 

Bioconcentration factor, log BCF: 
-0.10 (Gnathopogon aerulescens, Devillers et al., 1996) 
 
Soil organic carbon/water partition coefficient, log Koc: 
9.57 using method of Saeger et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
1.40 (quoted, Leo et al., 1971) 
1.47 at 22 °C (shake flask-GLC, Bowman and Sans, 1983) 
1.16 at 25 °C (RP-HPLC, Kawamoto and Urano, 1989) 
 
Solubility in organics: 
Miscible with alcohol and most nonpolar solvents (Windholz et al., 1983) 
 
Solubility in water: 
16,000 mg/L at 25 °C (Kawamoto and Urano, 1989) 
 
Vapor density: 
9.03 g/L at 25 °C, 7.63 (air = 1) 
 
Vapor pressure (x 10-2 mmHg): 
1.2 at 20 °C (quoted, Windholz et al., 1983; Kawamoto and Urano, 1989) 
5.27 at 25 °C (gas saturation method-GC, Kim et al., 1984) 
 
Environmental fate: 
 Biological. Dichlorvos incubated with sewage sludge for 1 wk at 29 °C degraded to di-
chloroethanol, dichloroacetic acid, ethyl dichloroacetate, and an inorganic phosphate. In addition, 
dimethyl phosphate formed in the presence or absence of microorganisms (Lieberman and 
Alexander, 1983). Dichlorvos degraded fastest in nonsterile soils and decomposed faster in soils 
that were sterilized by gamma radiation than in soils that were sterilized by autoclaving. After 1 d 
of incubation, the percent of dichlorvos degradation that occurred in autoclaved, irradiated, and 
nonsterile soils were 17, 88, and 99, respectively (Getzin and Rosefield, 1968). 
 Soil. In a silt loam and sandy loam, reported Rf values were 0.79 and 0.80, respectively (Sharma 
et al., 1986). The half-life for the degradation of dichlorvos in a silty clay (pH 5.5) and sandy clay 
(pH 6.9) was 16 d (Sattar, 1990). 
 Plant. Metabolites identified in cotton leaves include dimethyl phosphate, phosphoric acid, 
methyl phosphate, and O-dimethyl dichlorvos (Bull and Ridgway, 1969). The estimated half-life 
of dichlorvos applied to selected ornamental flower crops is 4.8 h (Brouwer et al., 1997). 
 Photolytic. Dichlorvos should not undergo direct photolysis because it does not absorb UV light 
at wavelengths greater than 240 nm (Gore et al., 1971). 
 Chemical/Physical. Releases very toxic fumes of chlorides and phosphorous oxides when 
heated to decomposition (Sax and Lewis, 1987). 
 Slowly hydrolyzes in water and in acidic media but is more rapidly hydrolyzed under alkaline 
conditions to dimethyl hydrogen phosphate and dichloroacetaldehyde (Capel et al., 1988; Hartley 
and Kidd, 1987; Worthing and Hance, 1991). In the Rhine River (pH 7.4), the hydrolysis half-life 
of dichlorvos was 6 h (Capel et al., 1988). 
 Atkinson and Carter (1984) estimated a half-life of 320 d for the reaction of dichlorvos with 
ozone in the atmosphere. 
 
Exposure limits (mg/m3): NIOSH REL: TWA 1, IDLH 100; OSHA PEL: TWA 1; ACGIH TLV: 
TWA 0.9 mg/m3 ppm for cis and trans isomers (adopted). 
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Symptoms of exposure: Miosis, eye ache, headache, rhinorrhea, salivation, wheezing, 
cyanospressure (NIOSH, 1997). 
 
Toxicity: 
 EC50 (48-h) for Daphnia pulex 0.07 µg/L, Simocephalus serrulatus 0.27 µg/L (Johnson and 
Finley, 1980). 
 LC50 (96-h) for Mystus vittatus 400 µg/L, Ophiocephalus punctatus 2.04 mg/L (Spehar et al., 
1982), bluegill sunfish 869 µg/L, Gammarus faciatus 0.40 µg/L (quoted, Verschueren, 1983), 
Simocephalus serrulatus 0.26 µg/L, Daphnia pulex 0.07 µg/L (Sanders and Cope, 1966), 
freshwater prawn (Macrobrachium brevicornis) 0.78 mg/L (Omkar and Shukla, 1985), marine 
female copepod (Tigriopus brevicornis) 4.6 µg/L (Forget et al., 1998), Gammarus lacustris 0.50 
µg/L, cutthroat trout 170 µg/L, lake trout 187 µg/L, mosquitofish, 5270 µg/L, bluegill sunfish 869 
µg/L (Johnson and Finley, 1980). 
 LC50 (96-h static bioassay) for sand shrimp 4 µg/L, hermit crab 45 µg/L, grass shrimp 15 µg/L 
(Eisler, 1969), Pteronarcys californica 0.10 µg/L (Sanders and Cope, 1968). 
 LC50 (96-h semi-static bioassay) for Tigriopus brevicornis females 4.6 µg/L (Forget et al., 
1998). 
 LC50 (48-h) for red killifish 81 mg/L (Yoshioka et al., 1986). 
 LC50 (24-h) for bluegill sunfish 1.0 mg/L (Hartley and Kidd, 1987). 
 Acute oral LD50 for wild birds 12 mg/kg, chickens 6.45 mg/kg, ducks 7.8 mg/kg, dogs 1,090 
mg/kg, mice 101 mg/kg, pigeons 23.7 mg/kg, pigs 157 mg/kg, quail 23.7 mg/kg, rabbits 10 gm/kg 
(quoted, RTECS, 1985), female rats 56 mg/kg, male rats 80 mg/kg (Mattson et al., 1955). 
 Acute percutaneous LD50 for rats 300 mg/kg (Worthing and Hance, 1991). 
 LD50 (dermal) for female rats 75 mg/kg, male rats 1070 mg/kg (Mattson et al., 1955). 
 A NOEL of 10 mg/kg diet was reported for rats in a 2-yr feeding trial (Worthing and Hance, 
1991). 
 
Uses: A contact insecticide and fumigant used against Diptera and Culicidae in homes and against 
Coleoptera, Homoptera, and Lepidoptera in fruit, cotton, and ornamentals. 
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DIELDRIN 
 
Synonyms: AI3-16225; AIDS-166922; Aldrin epoxide; Alvit; Caswell No. 333; CCRIS 233; 
Compound 497; Dieldrine; Dieldrite; Dieldrix; EINECS 200-484-5; ENT 16225; EPA pesticide 
chemical code 045001; HEOD (>85% active ingredient); Hexachloroepoxyoctahydro-endo,exo-
diethanonaphthalene; 1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-1,4-
endo,exo-5,8-imethanonaphthalene; 3,4,5,6,9,9-Hexachloro-1a,2,2a,3,6,6a,7,7a-octahydro-
2,7:3,6-di-methanonaphth[2,3-b]oxirene; Illoxol; Insecticide 497; NA 2761; NCI-C00124; 
Nendrin; NSC 8934; NSC 231; NSC 8935; Octalox; OMS 18; Panoram D-31; Quintox; RCRA 
waste number P037; Red shield; Shelltox; Termitox; UN 2761. 
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CASRN: 60-57-1; DOT: 2761; DOT label: Poison; molecular formula: C12H8Cl6O; FW: 380.91; 
RTECS: IO1750000; Merck Index: 12, 3152 
 
Physical state, color, and odor: 
White crystals to pale tan flakes with an odorless to mild chemical odor. Odor threshold 
concentration is 41 µg/L (quoted, Keith and Walters, 1992).  
 
Melting point (°C): 
175–176 (Weast, 1986) 
143–144 (technical grade ≈ 90%, Aldrich, 1990) 
 
Boiling point (°C): 
Decomposes (Weast, 1986) 
 
Density (g/cm3): 
1.75 at 20 °C (Weiss, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.44 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Nonflammable (Weiss, 1986) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
2 (Eisenreich et al., 1981) 
580 at 25 °C (gas stripping-GC, Warner et al., 1987) 
290 at 20 °C (Slater and Spedding, 1981) 
100 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
27.6 at 5 °C, 63.2 at 15 °C, 82.9 at 20 °C, 97.7 at 25 °C, 217 at 35 °C; in 3% NaCl solution: 66.1 

at 5 °C, 158 at 15 °C, 395 at 25 °C, 507 at 35 °C (gas stripping-GC, Cetin et al., 2006) 
 
Bioconcentration factor, log BCF: 
2.95 African catfish (Clarias gariepinus) (Lamai et al., 1999) 
3.53 (B. subtilis, Grimes and Morrison, 1975) 
4.25 (activated sludge), 3.36 (algae), 3.48 (golden ide) (Freitag et al., 1985) 
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4.15 (freshwater fish), 3.61 (fish, microcosm) (Garten and Trabalka, 1983) 
3.46 Crassostrea virginica (quoted, Verschueren, 1983) 
3.55 freshwater clam (Corbicula manilensis) (Hartley and Johnston, 1983) 
3.65 (Pseudorosbora parva, Devillers et al., 1996) 
 
Soil organic carbon/water partition coefficient, log Koc: 
4.11 (Batcombe silt loam, Briggs, 1981) 
4.15 (clay loam, Travis and Arms, 1988) 
4.73 (Taichung soil: pH 6.8, % sand: 25, % silt: 40, % clay: 35) (Ding and Wu, 1995) 
4.37 (Beverly sandy loam), 4.42 (Plainfield sand), 4.44 (Big Creek sediment) (Sharom et al., 

1980a) 
 
Octanol/water partition coefficient, log Kow: 
5.16 (Kishi et al., 1990) 
6.2 at 20 °C (TLC retention time correlation, Briggs, 1981) 
5.48 (Mackay, 1982) 
4.49, 4.51, 4.55, 4.66 (shake flask-HPLC, Brooke et al., 1986) 
3.692 (Rao and Davidson, 1980) 
5.401 at 25 °C (shake flask-GLC, de Bruijn et al., 1989) 
5.30 (estimated from HPLC capacity factors, Hammers et al., 1982) 
 
Solubility in organics: 
Soluble in ethanol and benzene (Weast, 1986) 
 
Solubility in water (µg/L): 
200 at 20 °C (extraction-GLC, Weil et al., 1974) 
186 at 25–29 °C (Park and Bruce, 1968) 
200 at 26.5 °C (Bhavnagary and Jayaram, 1974) 
90, 195, 400, and 600 at 15, 25, 35, and 45 °C, respectively (particle size ≤5 µm, Biggar and 

Riggs, 1974) 
At 20–25 °C: 180 (particle size ≤5 µm), 140 (particle size ≤0.04 µm) (Robeck et al., 1965) 
50 (Gile and Gillett, 1979) 
250 at 20–25 °C (sand column-GC, Herzel and Murty, 1984) 
 
Vapor density (ng/L): 
54 at 20 °C, 202 at 30 °C, 676 at 40 °C (gas saturation-GC, Spencer and Cliath, 1969) 
 
Vapor pressure (x 10-7 mmHg): 
28 at 20 °C (gas saturation-GC, Spencer and Cliath, 1969) 
100 at 30 °C (Tinsley, 1979) 
7.78 at 20.25 °C (Gile and Gillett, 1979) 
30.7 and 58.5 at 20 and 25 °C, respectively (gas saturation-GC, Grayson and Fosbraey, 1982) 
 
Environmental fate: 
 Biological. Identified metabolites of dieldrin from solution cultures containing Pseudomonas sp. 
in soils include aldrin and dihydroxydihydroaldrin. Other unidentified by-products included a 
ketone, an aldehyde, and an acid (Matsumura et al., 1968; Kearney and Kaufman, 1976). A pure 
culture of the marine alga, namely Dunaliella sp., degraded dieldrin to photodieldrin and an 
unknown metabolite at yields of 8.5 and 3.2%, respectively. Photodieldrin and dieldrin diol were 
also identified as metabolites in field-collected samples of marine water, sediments, and associated 
biological materials (Patil et al., 1972). At least 10 different types of bacteria comprising a mixed 
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anaerobic population degraded dieldrin, via monodechlorination at the methylene bridge carbon, 
to give syn- and anti-monodechlorodieldrin. Three isolates, Clostridium bifermentans, Clostridium 
glycolium, and Clostridium sp., were capable of dieldrin dechlorination but the rate was much 
lower than that of the mixed population (Maule et al., 1987). Using settled domestic wastewater 
inoculum, dieldrin (5 and 10 mg/L) did not degrade after 28 d of incubation at 25 °C in four 
successive 7-d incubation periods (Tabak et al., 1981). 
 Chacko et al. (1966) reported that cultures of six actinomycetes (Norcardia sp., Streptomyces 
albus, Streptomyces antibioticus, Streptomyces auerofaciens, Streptomyces cinnamoneus, Strepto-
myces viridochromogenes) and 8 fungi had no effect on the degradation of dieldrin. Matsumura et 
al. (1970) reported microorganisms isolated from soil and Lake Michigan water converted dieldrin 
to photodieldrin. 
 The percentage of dieldrin remaining in a Congaree sandy loam soil after 7 yr was 50% (Nash 
and Woolson, 1967). 
 Soil. Dieldrin is very persistent in soil under both aerobic and anaerobic conditions (Castro and 
Yoshida, 1971; Sanborn and Yu, 1973). Half-lives in soil ranged from 175 d to 3 yr (Howard et 
al., 1991; Jury et al., 1987). 
 Groundwater. Dieldrin has a high potential to leach to groundwater (U.S. EPA, 1986). 
 Surface Water. Mackay and Wolkoff (1973) estimated an evaporation half-life of 723 d from a 
surface water body that is 25 °C and 1 m deep. 
 Hargrave et al. (2000) calculated BAFs as the ratio of the compound tissue concentration [wet 
and lipid weight basis (ng/g)] to the concentration of the compound dissolved in seawater 
(ng/mL). Average log BAF values for dieldrin in ice algae and phytoplankton collected from the 
Barrow Strait in the Canadian Archipelago were 4.99 and 5.24, respectively. 
 Photolytic. Photolysis of a saturated aqueous solution of dieldrin by sunlight for 3 months 
resulted in a 70% yield of photodieldrin. The direct photolytic half-life under these conditions 
ranged from 1.8 to 2.1 months (Henderson and Crosby, 1968). A solid film of dieldrin exposed to 
sunlight for 2 months resulted in a 25% yield of photodieldrin (Benson, 1971). In addition to 
sunlight, UV light converts dieldrin to photodieldrin (Georgacakis and Khan, 1971). Solid dieldrin 
exposed to UV light (λ <300 nm) under a stream of oxygen yielded small amounts of 
photodieldrin (Gäb et al., 1974). 
 Many other investigators reported photodieldrin as a photolysis product of dieldrin under 
various conditions (Crosby and Moilanen, 1974; Ivie and Casida, 1970, 1971, 1971a; Rosen and 
Carey, 1968; Robinson et al., 1976; Rosen et al., 1966). One of the photoproducts identified in 
addition to photodieldrin was photoaldrin chlorohydrin [1,1,2,3,-3a,5(or 6),7a-heptachloro-6-(or 
5)-hydroxydecahydro-2,4,7-metheno-1H-cyclopenta[a]pentalene] (Lombardo et al., 1972). After a 
1 h exposure to sunlight, dieldrin was converted to photodieldrin. Photodecomposition was 
accelerated by a number of photosensitizing agents (Ivie and Casida, 1971). When an aqueous 
solution containing dieldrin was photooxidized by UV light at 90–95 °C, 25, 50, and 75% 
degraded to carbon dioxide after 2.9, 4.8, and 12.5 h, respectively (Knoevenagel and Himmelreich, 
1976). 
 Chemical/Physical. The hydrolysis rate constant for dieldrin at pH 7 and 25 °C was determined 
to be 7.5 x 10-6/h, resulting in a half-life of 10.5 yr (Ellington et al., 1987). The epoxide moiety 
undergoes nucleophilic substitution with water forming dieldrin diol (Kollig, 1993). At higher 
temperatures, the hydrolysis half-lives decreased significantly. At 69 °C and pH values of 3.13, 
7.22, and 10.45, the calculated hydrolysis half-lives were 19.5, 39.5, and 29.2 d, respectively 
(Ellington et al., 1986). 
 Products reported from the combustion of dieldrin at 900 °C include carbon monoxide, carbon 
dioxide, HCl, chlorine, and unidentified compounds (Kennedy et al., 1972). 
 At 33 °C, 35% relative humidity and a 2 mile/h wind speed, the volatility losses of dieldrin as a 
thick film, droplets on glass, droplets on leaves, and formulation film on glass after 48 h were 
78.6, 70.3, 53.5, and 12.5%, respectively (Que Hee et al., 1975). 
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 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 606, 185, 57, and 17 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits (mg/m3): Potential occupational carcinogen. NIOSH REL: TWA 0.25, IDLH 50; 
OSHA PEL: TWA 0.25; ACGIH TLV: TWA 0.25 (adopted). 
 
Symptoms of exposure: Headache, dizziness, nausea, vomiting, malaise, sweating, myoclonic 
limb jerks, clonic and tonic convulsions, coma, respiratory failure (NIOSH, 1997). 
 
Toxicity: 
 EC50 (48-h) for Daphnia pulex 250 µg/L (Sanders and Cope, 1966), Simocephalus serrulatus 
215 µg/L (Mayer and Ellersieck, 1986). 
 LC50 (30-d) for Pteronarcys californica 2.0 µg/L, Acroneuria pacifica 0.2 µg/L (Jensen and 
Gaufin, 1966). 
 LC50 (28-d) 8.3 and 53.4 µg/L for tadpoles and adults of the species Rana pipiens, respectively 
(Schuytema et al., 1991). 
 LC50 (96-h) for goldfish 37 µg/L (Hartley and Kidd, 1987), bluegill sunfish 8 µg/L, fathead 
minnows 16 µg/L (Henderson et al., 1959), rainbow trout 10 µg/L, coho salmon 11 µg/L, chinook 
salmon 6 µg/L (Katz, 1961), pumpkinseed 6.7 µg/L, channel catfish 4.5 µg/L (quoted, 
Verschueren, 1983), juvenile guppy 3 to 7 µg/L (Spehar et al., 1982), Pteronarcys californica 39 
µg/L, Acroneuria pacifica 24 µg/L (Jensen and Gaufin, 1966), Classenia sabulosa 0.58 µg/L, 
Pteronarcella badia 0.5 µg/L (Sanders and Cope, 1968), African clawed frogs (Xenopus laevis) 
40.4 to 49.5 µg/L, bullfrogs (Rana catesbeiana) 8.7 to 30.3 µg/L, leopard frogs (Rana pipiens) 
71.3 µg/L (Schuytema et al., 1991); 11.7 and 4.95 µg/L for 37-day-old fry of African catfish 
(Clarias gariepinus) and Oreochromis niloticus, respectively (Lamai et al., 1999). 
 LC50 (96-h static bioassay) for sand shrimp 7 µg/L, hermit crab 18 µg/L, grass shrimp 50 µg/L 
(Eisler, 1969). 
 LC50 (48-h) for mosquito fish 8 ppb (quoted, Verschueren, 1983), red killifish 11 µg/L 
(Yoshioka et al., 1986), juvenile guppy 5 to 12 µg/L, adult guppy 35 to 73 µg/L (Spehar et al., 
1982), Simocephalus serrulatus 190 µg/L, Daphnia pulex 250 µg/L (Sanders and Cope, 1966). 
 LC50 (24-h) for bluegill sunfish 170 ppb and fathead minnows 24 ppb (quoted, Verschueren, 
1983). 
 TLm (96-h) for bluegill sunfish 7.9 µg/L (Robeck et al., 1965) 
 Acute oral LD50 for wild birds 13.3 mg/kg, chickens 20 mg/kg, ducks 381 mg/kg, dogs 65 
mg/kg, guinea pigs 49 mg/kg, hamsters 60 mg/kg, monkeys 3 mg/kg, mice 38 mg/kg, pigeons 
23,700 mg/kg, pigs 38 mg/kg, quail 10.78 mg/kg, rats 38.3 mg/kg, rabbits 45 mg/kg (quoted, 
RTECS, 1985), rats 46 mg/kg (Robeck et al., 1965). 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however, a DWEL of 2 
µg/L was recommended (U.S. EPA, 2000). 
 
Uses: Insecticide; wool processing industry. 
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DIETHYLAMINE 
 
Synonyms: AI3-24215; BRN 0605268; CCRIS 4792; DEA; DEN; Diethamine; N,N-
Diethylamine; EINECS 203-716-3; N-Ethylethanamine; NSC 30602; NSC 35762; UN 1154. 
 

H
NH3C CH3  

 
CASRN: 109-89-7; DOT: 1154; DOT label: Flammable liquid; molecular formula: C4H11N; FW: 
73.14; RTECS: HZ8750000; Merck Index: 12, 3160 
 
Physical state, color, and odor: 
Colorless liquid with a fishy, ammonia-like odor. Experimentally determined detection and 
recognition odor threshold concentrations were 60 µg/m3 (20 ppbv) and 180 µg/m3 (60 ppbv), 
respectively (Hellman and Small, 1974). 
 
Melting point (°C): 
-50 (Windholz et al., 1983) 
 
Boiling point (°C): 
55.3 (Resa et al., 2000) 
55.2 (Aucejo et al., 1983) 
 
Density (g/cm3): 
0.711 at 18 °C (quoted, Verschueren, 1983) 
0.7056 at 20 °C (Weast, 1986) 
0.69899 at 25.00 °C (Resa et al., 2000) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.11 at 25 °C (quoted, Hayduk and Laudie, 1974) 
 
Dissociation constant, pKa: 
11.090 at 20 °C (Gordon and Ford, 1972) 
10.93 at 25 °C (Dean, 1973) 
 
Flash point (°C): 
-28 (Aldrich, 1990) 
 
Lower explosive limit (%): 
1.8 (NIOSH, 1997) 
 
Upper explosive limit (%): 
10.1 (NIOSH, 1997) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
2.56 at 25 °C (Christie and Crisp, 1967) 
 
Ionization potential (eV): 
8.01 ± 0.01 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic amines 
are lacking in the documented literature. However, its high solubility in water suggests its 
adsorption to soil will be nominal (Lyman et al., 1982). 
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Octanol/water partition coefficient, log Kow: 
0.44 at 19 °C (shake flask, Collander, 1951) 
0.57 at 25 °C (shake flask-titration, Sandell, 1962) 
0.81 (estimated from HPLC capacity factors, Eadsforth, 1986) 
 
Solubility in organics: 
In mole fraction at 4.5 °C: 0.371 in ethylene glycol, 0.572 in glycerol (Copley et al., 1941) 
 
Solubility in water: 
815,000 mg/L at 14 °C (quoted, Verschueren, 1983) 
 
Vapor density: 
2.99 g/L at 25 °C, 2.52 (air = 1) 
 
Vapor pressure (mmHg): 
200 at 20 °C (quoted, Verschueren, 1983) 
233 at 25 °C (quoted, Riddick et al., 1986) 
300.6 at 30.6 °C (Aucejo et al., 1997) 
316 at 32.2 °C (Copley et al., 1941) 
 
Environmental fate: 
 Photolytic.  Low et al. (1991) reported that the photooxidation of aqueous secondary amine 
solutions by UV light in the presence of titanium dioxide resulted in the formation of ammonium 
and nitrate ions. 
 Chemical/Physical. Diethylamine reacted with NOx in the dark forming diethylnitrosamine. In 
an outdoor chamber, photooxidation by natural sunlight yielded the following products: 
diethylnitramine, diethylformamide, diethylacetamide, ethylacetamide, ozone, acetaldehyde, and 
peroxyacetyl nitrate (Pitts et al., 1978). 
 Reacts with mineral acids forming water-soluble salts (Morrison and Boyd, 1971). 
 
Exposure limits: NIOSH REL: TWA 10 ppm (30 mg/m3), STEL 25 ppm (75 mg/m3), IDLH 200 
ppm; OSHA PEL: TWA 25 ppm; ACGIH TLV: TWA 5 ppm, STEL 15 ppm (adopted). 
 
Symptoms of exposure: Strong irritant to the eyes, skin, and mucous membranes. Eye contact 
may cause corneal damage (Patnaik, 1992). 
 
Toxicity: 
 LC50 (96-h) for rainbow trout 25 to 182 mg/L (Spehar et al., 1982). 
 LC0 (24-h) and LC100 (24-h) for creek chub in Detroit river water were 70 and 100 mg/L, 
respectively (Gillette et al., 1952). 
 Acute oral LD50 for mice 500 mg/kg, rats 540 mg/kg (quoted, RTECS, 1985). 
 
Uses: In flotation agents, resins, dyes, resins, pesticides, rubber chemicals, and pharmaceuticals; 
selective solvent; polymerization and corrosion inhibitors; petroleum chemicals; electroplating; 
organic synthesis. 
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2-DIETHYLAMINOETHANOL 
 
Synonyms: AI3-16309; BRN 0741863; CCRIS 4793; DEAE; Diethylaminoethanol; β-Diethyl-
aminoethanol; N-Diethylaminoethanol; 2-N-Diethylaminoethanol; 2-Diethylaminoethyl alcohol; 
β-Diethylaminoethyl alcohol; Diethylethanolamine; N,N-Diethylethanolamine; Diethyl(2-hy-
droxyethyl)amine; N,N-Diethyl-N-(β-hydroxyethyl)amine; EINECS 202-845-2; 2-Hydroxytrieth-
ylamine; NSC 8759; Perdilaton; UN 2686. 
 

N
H3C

H3C
OH

 
 
CASRN: 100-37-8; DOT: 2686; molecular formula: C6H15NO; FW: 117.19; RTECS: 
KK5075000; Merck Index: 12, 3161 
 
Physical state, color, and odor: 
Colorless, hygroscopic liquid with a nauseating, ammonia-like odor. Experimentally determined 
detection and recognition odor threshold concentrations were 50 µg/m3 (11 ppbv) and 190 µg/m3 
(40 ppbv), respectively (Hellman and Small, 1974).  
 
Melting point (°C): 
-70 (Dean, 1987) 
 
Boiling point (°C): 
163 (Windholz et al., 1983) 
161 (Aldrich, 1990) 
 
Density (g/cm3): 
0.8800 at 25 °C (Windholz et al., 1983) 
0.884 at 20 °C (Aldrich, 1990) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.75 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
60 (open cup, Sax and Lewis, 1987) 
48 (Aldrich, 1990) 
 
Ionization potential (eV): 
8.58 (Lias et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic alcohols 
are lacking in the documented literature. However, its high solubility in water suggests its 
adsorption to soil will be nominal (Lyman et al., 1982). 
 
Solubility in organics: 
Soluble in alcohol, benzene, and ether (Windholz et al., 1983) 
 
Solubility in water: 
Miscible (NIOSH, 1997) 
 
Vapor density: 
4.79 g/L at 25 °C, 4.05 (air = 1) 
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Vapor pressure (mmHg): 
1.4 at 20 °C (Sax and Lewis, 1987) 
 
Exposure limits: NIOSH REL: TWA 10 ppm (50 mg/m3), IDLH 100 ppm; OSHA PEL: TWA 10 
ppm; ACGIH TLV: TWA 2 ppm (adopted). 
 
Toxicity: 
 Acute oral LD50 for rats 1,300 mg/kg (quoted, RTECS, 1985). 
 
Uses: Water-soluble salts; textile softeners; antirust formulations; fatty acid derivatives; 
pharmaceuticals; curing agent for resins; emulsifying agents in acid media; organic synthesis. 
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DIETHYL PHTHALATE 
 
Synonyms: AI3-00329; Anozol; 1,2-Benzenedicarboxylic acid, diethyl ester; BRN 1912500; 
CCRIS 2675; DEP; Diethyl-o-phthalate; EINECS 201-550-6; EINECS 273-520-0; Estol 1550; 
Ethyl phthalate; NCI-C60048; Neantine; NSC 8905; Palatinol A; Phthalic acid, diethyl ester; o-
Phthalic acid, diethyl ester; Phthalic acid ethyl ester; Phthalol; Placidol E; RCRA waste number 
U088; Solvanol; Unimoll DA. 
 

OO
O O CH3H3C

 
 
CASRN: 84-66-2; molecular formula: C12H14O4; FW: 222.24; RTECS: TI1050000; Merck Index: 
12, 7527 
 
Physical state, color, odor, and taste: 
Clear, colorless, oily liquid with a mild, chemical odor. Bitter taste. 
 
Melting point (°C): 
-40.5 (quoted, Verschueren, 1983) 
 
Boiling point (°C): 
298 (Weast, 1986) 
 
Density (g/cm3): 
1.12276 at 14.89 °C, 1.11818 at 20.07 °C, 1.11381 at 25.00 °C, 1.10935 at 30.02 °C (De Lorenzi 

et al., 1997) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.59 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
140 (Windholz et al., 1983) 
163 (open cup, Sax, 1984) 
 
Lower explosive limit (%): 
0.7 at 186 °C (NFPA, 1984) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
At 25 °C: 5.01, 4.54, 4.78, 4.94, 2.21, and 2.44 at pH values of 2.96, 2.98, 6.18, 6.19, 8.98, and 
9.00, respectively (Hakuta et al., 1977). 
 
Interfacial tension with water (dyn/cm at 20.5 °C): 
16.27 (Donahue and Bartell, 1952) 
 
Bioconcentration factor, log BCF: 
2.07 (bluegill sunfish, Veith et al., 1980) 
2.31 (Chlorella pyrenoidosa, Yan et al., 1995) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.84 (Broome County, NY composite soil), 1.99 (Conklin, NY sand) (Russell and McDuffie, 
1986) 
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Octanol/water partition coefficient, log Kow: 
2.35 at 20 °C (shake flask-UV spectrophotometry, Leyder and Boulanger, 1983) 
2.42 (Ellington and Floyd, 1996) 
2.24 at 25 °C (shake flask-HPLC, Howard et al., 1985) 
1.40 (Veith et al., 1980) 
2.82 (estimated using HPLC, DeKock and Lord, 1987) 
 
Solubility in organics: 
Soluble in acetone and benzene; miscible with ethanol, ether, esters, and ketones (U.S. EPA, 
1985) 
 
Solubility in water: 
928 mg/L at 20 °C (shake flask-UV spectrophotometry, Leyder and Boulanger, 1983) 
1,080 mg/L at 25 °C (shake flask-HPLC, Howard et al., 1985) 
1,200 ppm at 25 °C (Fukano and Obata, 1976) 
0.1 wt % at 20 °C (Fishbein and Albro, 1972) 
0.15 wt % at 20–25 °C (Fordyce and Meyer, 1940) 
0.132, 0.120, and 0.137 wt % at 10.0, 20.0, and 30.0 °C, respectively (Schwarz and Miller, 1980) 
680 mg/L at 25 °C (quoted, Russell and McDuffie, 1986) 
1,113, 938, and 741 mg/L at 10, 25, and 35 °C, respectively (shake flask-tensiometry, Thomsen et 

al., 2001) 
804 mg/L at 25 °C (shake flask-UV spectrophotometry, Song et al., 2003) 
896 mg/L at 25 °C (shake flask-GLC, Wolfe et al., 1980) 
 
Vapor density: 
9.08 g/L at 25 °C, 7.67 (air = 1) 
 
Vapor pressure (x 10-3 mmHg): 
50 at 70 °C (Fishbein and Albro, 1972) 
1.65 at 25 °C (Howard et al., 1985) 
2.1 at 25 °C (calculated from GC retention time data, Hinckley et al., 1990) 
3.3 at 25 °C (extrapolated from vapor pressures determined at higher temperatures, Tesconi and 

Yalkowsky, 1998) 
 
Environmental fate: 
 Biological. A proposed microbial degradation mechanism is as follows: 4-hydroxy-3-
methylbenzyl alcohol to 4-hydroxy-3-methylbenzaldehyde to 3-methyl-4-hydroxybenzoic acid to 
4-hydroxyisophthalic acid to protocatechuic acid to β-ketoadipic acid (Chapman, 1972). In 
anaerobic sludge, diethyl phthalate degraded as follows: monoethyl phthalate to phthalic acid to 
protocatechuic acid followed by ring cleavage and mineralization (Shelton et al., 1984). 
 In a static-culture-flask screening test, diethyl phthalate showed significant biodegradation with 
rapid adaptation. The ester (5 and 10 mg/L) was statically incubated in the dark at 25 °C with 
yeast extract and settled domestic wastewater inoculum. After 7 d, 100% biodegradation was 
achieved (Tabak et al., 1981). 
 Aerobic degradation of diethyl phthalate by acclimated soil and activated sewage sludge 
microbes was studied using an acclimated shake flask CO2 evolution test. After 28 d, loss of 
diethyl phthalate (primary degradation) was >99%, with a lag phase of 2.3 d, and ultimate 
biodegradation (CO2 evolution) was 95%. The half-life was 2.21 d (Sugatt et al., 1984). 
 Photolytic. An aqueous solution containing titanium dioxide and subjected to UV radiation (λ 
>290 nm) produced hydroxyphthalates and dihydroxyphthalates as intermediates (Hustert and 
Moza, 1988). 
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 Chemical/Physical. Under alkaline conditions, diethyl phthalate will initially hydrolyze to ethyl 
hydrogen phthalate and ethanol. The monoester will undergo hydrolysis forming o-phthalic acid 
and ethanol (Kollig, 1993). A second-order rate constant of 2.5 x 10-2/M⋅sec was reported for the 
hydrolysis of diethyl phthalate at 30 °C and pH 8 (Wolfe et al., 1980). At 30 °C, hydrolysis half-
lives of 8.8 and 18 yr were reported at pH values 9 and 10-12, respectively (Callahan et al., 1979). 
 Pyrolysis of diethyl phthalate in a flow reactor at 700 °C yielded the following products: 
ethanol, ethylene, benzene, naphthalene, phthalic anhydride, and 2-phenylnaphthalene (Bove and 
Arrigo, 1985). 
 Yim et al. (2002) studied the sonlytic degradation of diethyl phtahalate in aqueous solution. 
Degradation followed pseudo-first-order kinetics. Monoethyl phthalate, a hydrolysis product of 
diethyl phthalate, was approximately 3.3 times higher at pH 12 than at pH 7. The investigators 
concluded that the reaction was affected by pH of the solution. In the presence of ultrasound, the 
OH radical reaction, thermal reaction, and hydrolysis were all involved during the reaction. 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 110, 59 32 and 17 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits (mg/m3): NIOSH REL: TWA 5; ACGIH TLV: TWA 5 (adopted). 
 
Symptoms of exposure: Vapor inhalation may cause lacrimation, coughing, and throat irritation 
(Patnaik, 1992). 
 
Toxicity: 
 EC10 (72-h) for Pseudokirchneriella subcapitata 22.9 mg/L (Jonsson and Baun, 2003). 
 EC10 (48-h) for Daphnia magna 54.7 mg/L (Jonsson and Baun, 2003). 
 EC10 (24-h) for Daphnia magna 61.6 mg/L (Jonsson and Baun, 2003). 
 EC10 (15-min) for Vibrio fisheri 28.6 mg/L (Jonsson and Baun, 2003). 
 EC50 (72-h) for Pseudokirchneriella subcapitata 70.4 mg/L (Jonsson and Baun, 2003). 
 EC50 (48-h) for Daphnia magna 90.0 mg/L (Jonsson and Baun, 2003). 
 EC50 (24-h) for Daphnia magna 107 mg/L (Jonsson and Baun, 2003). 
 EC50 (15-min) for Vibrio fisheri 143 mg/L (Jonsson and Baun, 2003). 
 LC50 (contact) for earthworm (Eisenia fetida) 850 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (96-h) for bluegill sunfish 110 mg/L (Spehar et al., 1982), Cyprinodon variegatus 36 ppm 
(Heitmuller et al., 1981). 
 LC50 (48-h) for red killifish 98 mg/L (Yoshioka et al., 1986), Daphnia magna 52 mg/L 
(LeBlanc, 1980), Cyprinodon variegatus 38 ppm (Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna 52 mg/L (LeBlanc, 1980), Cyprinodon variegatus >69 ppm 
(Heitmuller et al., 1981). 
 Acute oral LD50 for guinea pigs 8,600 mg/kg, mice 6,172 mg/kg, rats 8,600 mg/kg (quoted, 
RTECS, 1985). 
 The LOEC and NOEC reported for Daphnia magna were 59 and 25.0 mg/L, respectively 
(Rhodes et al., 1995). 
 Heitmuller et al. (1981) reported a NOEC of 22 ppm. 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however, a DWEL of 30 
mg/L was recommended (U.S. EPA, 2000). 
 
Source: Leaching from PVC piping in contact with water (quoted, Verschueren, 1983). 
 
Uses: Plasticizer; plastic manufacturing and processing; denaturant for ethyl alcohol; ingredient in 
insecticidal sprays and explosives (propellant); dye application agent; wetting agent; perfumery as 
fixative and solvent; solvent for nitrocellulose and cellulose acetate; camphor substitute. 
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1,1-DIFLUOROTETRACHLOROETHANE 
 
Synonyms: BRN 1699461; CFC 112a; 1,1-Difluoro-1,2,2,2-tetrachloroethane; 2,2-Difluoro-
1,1,1,2-tetrachloroethane; EINECS 200-934-0; EINECS 249-101-3; F 112a; Freon 112a; Halo-
carbon 112a; Refrigerant 112a; 1,1,1,2-Tetrachlorodifluoroethane; 1,1,1,2-Tetrachloro-2,2-di-
fluorothane; UN 1078. 
 

Cl

F

F

Cl

Cl

Cl

 
 
CASRN: 76-11-9; DOT: 1078; molecular formula: C2Cl4F2; FW: 203.83; RTECS: KI1425000 
 
Physical state, color, and odor: 
Colorless solid with a faint ether-like odor 
 
Melting point (°C): 
40.6 (Weast, 1986) 
 
Boiling point (°C): 
91.5 (Weast, 1986) 
 
Density (g/cm3): 
1.65 at 20 °C (NIOSH, 1997) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.71 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Noncombustible solid (NIOSH, 1997) 
 
Solubility in organics: 
Soluble in alcohol, ether, and chloroform (Weast, 1986) 
 
Vapor pressure (mmHg): 
40 at 20 °C (NIOSH, 1997) 
 
Exposure limits: NIOSH REL: TWA 500 ppm (4,170 mg/m3), IDLH 2,000 ppm; OSHA PEL: 
TWA 500 ppm; ACGIH TLV: TWA 500 ppm (adopted). 
 
Symptoms of exposure: Eye and skin irritation, drowsiness, central nervous system depression 
(NIOSH, 1997) 
 
Use: Organic synthesis. 
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1,2-DIFLUOROTETRACHLOROETHANE 
 
Synonyms: BRN 1740336; CFC 112; 1,2-Difluoro-1,1,2,2-tetrachloroethane; EINECS 200-935-6; 
F 112; Fluorocarbon 112; Freon 112; Genetron 112; Halocarbon 112; Refrigerant 112; 1,1,2,2-
Tetrachlorodifluoroethane; 1,1,2,2-Tetrachloro-1,2-difluoroethane; sym-Tetrachlorodifluoro-
ethane; UN 1078. 
 

Cl

F

Cl

F

Cl

Cl

 
 
CASRN: 76-12-0; DOT: 1078; molecular formula: C2Cl4F2; FW: 203.83; RTECS: KI1420000 
 
Physical state, color, and odor: 
Clear, colorless liquid or solid with a faint, ethereal or camphor-like odor. Evaporates quickly 
when spilled. 
 
Melting point (°C): 
25 (Weast, 1986) 
 
Boiling point (°C): 
91.58 (Boublik et al., 1984) 
 
Density (g/cm3): 
1.6447 at 25 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.89 at 25 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Noncombustible (NIOSH, 1997) 
 
Henry’s law constant (atm⋅m3/mol): 
0.102 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
11.30 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.78 using method of Chiou et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
3.39 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Soluble in alcohol, chloroform, and ether (Weast, 1986). Miscible in many halogenated 
hydrocarbons, e.g., chloroform, caterbon tetrachloride, etc. 
 
Solubility in water: 
120 mg/L at 25 °C (Du Pont, 1966) 
 
Vapor density: 
8.33 g/L at 25 °C, 7.04 (air = 1) 
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Vapor pressure (mmHg): 
40 at 20 °C (NIOSH, 1997) 
45.8 at 25 °C (Boublik et al., 1984) 
 
Exposure limits: NIOSH REL: TWA 500 ppm (4,170 mg/m3), IDLH 2,000 ppm; OSHA PEL: 
TWA 500 ppm (adopted). 
 
Toxicity: 
 Acute oral LD50 for mice 800 mg/kg (quoted, RTECS, 1985). 
 LD50 (inhalation) for mice 123 gm/m3/2-h (quoted, RTECS, 1985). 
 
Uses: Organic synthesis. 
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DIISOBUTYL KETONE 
 
Synonyms: AI3-11270; BRN 1743163; Caswell No. 355B; CCRIS 6233; DIBK; sym-
Diisopropylacetone; 2,6-Dimethylheptan-4-one; 2,6-Dimethyl-4-heptanone; EINECS 203-620-1; 
EINECS 271-042-7; FEMA No. 3537; Isobutyl ketone; Isovalerone; NSC 15136; NSC 406913; 
UN 1157; Valerone. 
 

H3C CH3

CH3 O CH3

 
 

CASRN: 108-83-8; DOT: 1157; DOT label: Combustible liquid; molecular formula: C9H18O; FW: 
142.24; RTECS: MJ5775000 
 
Physical state, color, and odor: 
Clear, colorless liquid with a mild, sweet, ether-like odor. Odor threshold concentration is 0.11 
ppm (quoted, Amoore and Hautala, 1983). 
 
Melting point (°C): 
-46.04 (Stross et al., 1947) 
 
Boiling point (°C): 
168 (Weast, 1986) 
 
Density (g/cm3): 
0.80600 at 20.00 °C, 0.78995 at 30.00 °C, 0.77379 at 40.00 °C (Stross et al., 1947) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.63 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
49 (NIOSH, 1997) 
 
Lower explosive limit (%): 
0.8 at 93 °C (NFPA, 1984) 
 
Upper explosive limit (%): 
7.1 at 93 °C (NOSH, 1994) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
6.36 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
9.04 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic ketones 
are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.58 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Soluble in alcohol and ether (Weast, 1986).  
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Solubility in water (wt %): 
0.069 at 0 °C, 0.058 at 9.2 °C, 0.045 at 20.6 °C, 0.040 at 30.8 °C, 0.032 at 40.5 °C, 0.032 at 50.0 

°C, 0.031 at 60.7 °C, 0.034 at 70.5 °C, 0.035 at 80.8 °C, 0.037 at 90.7 °C (shake flask-GC, 
Stephenson, 1992) 

0.043 at 25 °C (shake flask-UV spectrophotometry, Stross et al., 1947) 
 
Vapor density: 
5.81 g/L at 25 °C, 4.91 (air = 1) 
 
Vapor pressure (mmHg): 
1.7 at 20 °C, 2.3 at 30 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Biological. Using the BOD technique to measure biodegradation, the mean 5-d BOD value (mM 
BOD/mM diisobutyl ketone) and ThOD were 4.86 and 37.4%, respectively (Vaishnav et al., 
1987). 
 Chemical/Physical. Diisobutyl ketone will not hydrolyze because it has no hydrolyzable 
functional group. 
 At an influent concentration of 300 mg/L, treatment with GAC resulted in nondetectable 
concentrations in the effluent. The adsorbability of the carbon used was 60 mg/g carbon (Guisti et 
al., 1974). 
 
Exposure limits: NIOSH REL: TWA 25 ppm (150 mg/m3), IDLH 500 ppm; OSHA PEL: TWA 
50 ppm (290 mg/m3); ACGIH TLV: TWA 25 ppm (adopted). 
 
Symptoms of exposure: Vapor inhalation may cause irritation of eyes, nose, and throat (Patnaik, 
1992). 
 
Toxicity: 
 Acute oral LD50 for rats 5,750 mg/kg, mice 1,416 mg/kg (quoted, RTECS, 1985). 
 
Uses: Solvent for nitrocellulose, synthetic resins, rubber, lacquers; coating compositions; inks and 
stains; organic synthesis. 
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DIISOPROPYLAMINE 
 
Synonyms: AI3-15345; BRN 0605284; CCRIS 6235; DIPA; EINECS 203-558-5; N-(1-Methyl-
ethyl)-2-propanamine; NSC 6758; UN 1158. 
 

H3C NH

CH3

CH3

CH3

 
 
CASRN: 108-18-9; DOT: 1158; DOT label: Flammable liquid; molecular formula: C6H15N; FW: 
101.19; RTECS: IM4025000; Merck Index: 12, 3240 
 
Physical state, color, and odor: 
Colorless liquid with an ammonia-like odor. Experimentally determined detection and recognition 
odor threshold concentrations were 50 µg/m3 (130 ppbv) and 190 µg/m3 (380 ppbv), respectively 
(Hellman and Small, 1974). 
 
Melting point (°C): 
-61 (Weast, 1986) 
-96.3 (quoted, Verschueren, 1983) 
 
Boiling point (°C): 
83.9 (Resa et al., 2000) 
 
Density (g/cm3): 
0.7169 at 20 °C (Weast, 1986) 
0.71095 at 25.00 °C (Resa et al., 2000) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.72 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
11.13 at 21 °C (Gordon and Ford, 1972) 
 
Flash point (°C): 
-6.7 (NIOSH, 1997) 
-1.11 (open cup, Hawley, 1981) 
 
Lower explosive limit (%): 
1.1 (NIOSH, 1997) 
 
Upper explosive limit (%): 
7.1 (NIOSH, 1997) 
 
Ionization potential (eV): 
7.73 ± 0.03 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic amines 
are lacking in the documented literature. However, its miscibility in water suggests its adsorption 
to soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
1.40 (Hansch et al., 1995) 
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Solubility in organics: 
Soluble in acetone, alcohol, benzene, and ether (Weast, 1986) 
 
Solubility in water (wt %): 
Miscible at <28.0 °C, 12.39 at 28.0 °C, 10.32 at 30.0 °C, 6.35 at °40.0, 4.57 at 50.0 °C, 2.90 at 
60.0 °C, 2.15 at 70.0 °C, 1.76 at 80.0 °C, 1.61 at 84.0 °C (shake flask-GC, Stephenson, 1993b). 
 
Vapor density: 
4.14 g/L at 25 °C, 3.49 (air = 1) 
 
Vapor pressure (mmHg): 
37.9 at 10 °C, 49.25 at 15 °C, 63.5 at 20 °C, 80.75 at 25 °C, 102.35 at 30 °C, 157.75 at 39.95 °C 
(Davidson, 1968) 
 
Environmental fate: 
 Photolytic.  Low et al. (1991) reported that the photooxidation of aqueous secondary amine 
solutions by UV light in the presence of titanium dioxide resulted in the formation of ammonium 
and nitrate ions. 
 Chemical/Physical. Reacts with acids forming water-soluble salts. 
 
Exposure limits: NIOSH REL: TWA 5 ppm (20 mg/m3), IDLH 200 ppm; OSHA PEL: TWA 5 
ppm; ACGIH TLV: TWA 5 ppm (adopted). 
 
Symptoms of exposure: Severe irritation of eyes, skin, and respiratory tract. Contact with skin 
causes burns. Visual disturbance and cloudy swelling of cornea accompanied by partial or total 
loss of vision (Patnaik, 1992). 
 
Toxicity: 
 LC50 (96-h) for rainbow trout 37 mg/L (Spehar et al., 1982). 
 LC0 (24-h) and LC100 (24-h) for creek chub in Detroit river water were 40 and 60 mg/L, 
respectively (Gillette et al., 1952). 
 Acute oral LD50 for guinea pigs, 2,800 mg/kg, mice 2,120 mg/kg, rats 770 mg/kg, rabbits 4,700 
mg/kg (quoted, RTECS, 1985). 
 
Uses: Intermediate; catalyst; organic synthesis. 
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N,N-DIMETHYLACETAMIDE 
 
Synonyms: Acetdimethylamide; Acetic acid dimethylamide; AI3-15276; BRN 1737614; CCRIS 
4623; Dimethylacetamide; Dimethylacetone amide; Dimethylamide acetate; N,N-Dimethylethan-
amide; DMA; DMAC; EINECS 204-826-4; Hallucinogen; NSC 3138; SK 7176; U 5954. 
 

N
CH3

CH3

H3C

O

 
 
CASRN: 127-19-5; molecular formula: C4H9NO; FW: 87.12; RTECS: AB7700000; Merck Index: 
12, 3277 
 
Physical state, color, and odor: 
Clear, colorless liquid with a weak, ammonia-like odor. Odor threshold concentration is 46.8 ppmv 
(Leonardos et al., 1969). 
 
Melting point (°C): 
-20 (Weast, 1986) 
 
Boiling point (°C): 
165.5 (Dean, 1987) 
 
Density (g/cm3): 
0.9372 at 25.00 °C, 0.9325 at 30.00 °C, 0.9278 at 35.00 °C (Aralaguppi et al., 1997) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.89 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
77.2 (open cup, Sax and Lewis, 1987) 
70 (NFPA, 1984) 
 
Lower explosive limit (%): 
1.8 at 100 °C (NFPA, 1984) 
 
Upper explosive limit (%): 
11.5 at 160 °C (NFPA, 1984) 
 
Ionization potential (eV): 
8.81 ± 0.03 (Franklin et al., 1969) 
8.60 (HNU, 1986) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic amides 
are lacking in the documented literature. However, its miscibility in water and low Kow suggest its 
adsorption to soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
-0.77 at 25 °C (shake flask-radiochemical method, Wolfenden, 1978) 
 
Solubility in organics: 
Miscible with aromatics, esters, ketones, and ethers (Hawley, 1981) 
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Solubility in water: 
Miscible (NIOSH, 1997). 
 
Vapor pressure (mmHg): 
2 at 20 °C (NIOSH, 1997) 
1.3 at 25 °C, 9 at 60 °C (quoted, Verschueren, 1983) 
49.13 at 125.4 °C (de Haan et al., 1997) 
 
Environmental fate: 
 Chemical/Physical. Releases toxic fumes of nitrogen oxides when heated to decomposition (Sax 
and Lewis, 1987). 
 
Exposure limits: NIOSH REL: TWA 10 ppm (35 mg/m3), IDLH 300 ppm; OSHA PEL: TWA 10 
ppm; ACGIH TLV: TWA 10 ppm (adopted). 
 
Toxicity: 
 LC50 (1-h inhalation) for rats >2,475ppm (Kennedy and Sherman, 1986). 
 Acute oral LD50 for male rats 5,809 mg/kg, female rats 4,930 mg/kg (Kennedy and Sherman, 
1986). 
 
Uses: Solvent used in organic synthesis, paint removers, plastics, resins, gums, and electrolytes; 
chemical intermediate; catalyst; extracting agent for gases and oils; purifying and crystallizing 
aromatic dicarboxylic acids. 
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DIMETHYLAMINE 
 
Synonyms: AI3-15638-X; CCRIS 981; N,N-Dimethylamine; DMA; EINECS 204-697-4; EINECS 
230-19-1; Methyl isocyanide; N-Methylmethanamine; MNC; NSC 8650; RCRA waste number 
U092; UN 1032; UN 1160. 
 

H
N

H3C CH3  
 
CASRN: 124-40-3; DOT: 1032 (anhydrous), 1160 (aqueous solution); DOT label: Flammable 
gas/flammable liquid (aqueous); molecular formula: C2H7N; FW: 45.08; RTECS: IP8750000; 
Merck Index: 12, 3278 
 
Physical state, color, and odor: 
Clear, colorless liquid or gas with a strong, ammonia-like odor. Odor threshold concentrations of 
33 ppbv and 47 ppbv were experimentally determined by (Leonardos et al., 1969) and Nagata and 
Takeuchi (1990), respectively. 
 
Melting point (°C): 
-96 (Stull, 1947) 
 
Boiling point (°C): 
7.4 (Weast, 1986) 
6.9 (Dean, 1987) 
 
Density (g/cm3): 
0.6804 at 0 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.11 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
10.732 at 25 °C (Gordon and Ford, 1972) 
 
Flash point (°C): 
-57, 65.6, 52.8, 39.4, 25.6, -18, -27, -34, and -42 for 0, 1, 2, 5, 10, 40, 50, 60, and 65 wt % aqueous 

solutions, respectively (Mitchell et al., 1999) 
-17.7 (25% solution, Hawley, 1981) 
 
Lower explosive limit (%): 
2.8 (NIOSH, 1997) 
 
Upper explosive limit (%): 
14.4 (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
1.420 (Dean, 1987) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
1.75 at 25 °C (Christie and Crisp, 1967) 
 
Ionization potential (eV): 
8.36 (Gibson et al., 1977) 



Dimethylamine    419 
 

 

Soil organic carbon/water partition coefficient, log Koc: 
2.43 (Melfort loam), 2.49 (Weyburn Oxbow loam), 2.70 (Regina heavy clay), 2.59 (Indian head 
loam), 2.64 (Asquith sandy loam) (Grover and Smith, 1974) 
 
Octanol/water partition coefficient, log Kow: 
-0.38 at 25 °C and pH 13 (shake flask-radiochemical method, Wolfenden, 1978) 
 
Solubility in organics: 
In 1,2-dichlorobenzene as mole fraction: 0.5961 at 20 °C, 0.2679 at 40 °C, 0.1380 at 60 °C, 0.067 
at 80 °C, 0.037 at 100 °C, 0.0231 at 120 °C, 0.01371 at 140 °C (Venkatachaliah et al., 1993) 
 
Solubility in water: 
24 wt % at 60 °C (NIOSH, 1997) 
 
Vapor density: 
1.84 g/L at 25 °C, 1.56 (air = 1) 
 
Vapor pressure (mmHg): 
1,292 at 20 °C (quoted, Verschueren, 1983) 
1,520 at 25 °C (quoted, Howard, 1990) 
 
Environmental fate: 
 Photolytic. Dimethylnitramine, nitrous acid, formaldehyde, N,N-dimethylformamide and carbon 
monoxide were reported as photooxidation products of dimethylamine with NOx. An additional 
compound was tentatively identified as tetramethylhydrazine (Tuazon et al., 1978). In the 
atmosphere, dimethylamine reacts with OH radicals forming formaldehyde and/or amides 
(Atkinson et al., 1978). The rate constant for the reaction of dimethylamine and ozone in the 
atmosphere is 2.61 x 10-18 cm3/molecule⋅sec at 296 K (Atkinson and Carter, 1984). 
 Soil. After 2 d, degradation yields in an Arkport fine sandy loam (Varna, NY) and sandy soil 
(Lake George, NY) amended with sewage and nitrite-N were 50 and 20%, respectively. N-
Nitrosodimethylamine was identified as the major metabolite (Greene et al., 1981). Mills and 
Alexander (1976) reported that N-nitrosodimethylamine also formed in soil, municipal sewage, 
and lake water supplemented with dimethylamine (ppm) and nitrite-N (100 ppm). They found that 
nitrosation occurred under nonenzymatic conditions at neutral pHs. 
 Photolytic.  Low et al. (1991) reported that the photooxidation of aqueous secondary amine 
solutions by UV light in the presence of titanium dioxide resulted in the formation of ammonium 
and nitrate ions. 
 Chemical/Physical. In an aqueous solution, chloramine reacted with dimethylamine forming 
N-chlorodimethylamine (Isaac and Morris, 1983). 
 Reacts with mineral acids forming water soluble ammonium salts and ethanol (Morrison and 
Boyd, 1971). 
 
Exposure limits: NIOSH REL: TWA 10 ppm (18 mg/m3), IDLH 500 ppm; OSHA PEL: TWA 10 
ppm; ACGIH TLV: TWA 5 ppm, STEL 15 ppm (adopted). 
 
Symptoms of exposure: Strong irritation of eyes, skin, and mucous membranes. Contact with 
skin may cause necrosis. Eye contact with liquid can cause corneal damage and loss of vision 
(Patnaik, 1992). 
 
Toxicity: 
 LC50 (6-h inhalation) for Fischer-344 rats 3,450 ppm (Steinhagen et al., 1982). 
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 LC50 (96-h) for rainbow trout 17 mg/L (Spehar et al., 1982). 
 Acute oral LD50 for guinea pigs 340 mg/kg, mice 316 mg/kg, rats 698 mg/kg, rabbits 240 mg/kg 
(quoted, RTECS, 1985). 
 
Source: Dimethylamine naturally occurs in soybean seeds (8 ppm), cauliflower (14 ppm), kale 
leaves (5.5 ppm), barleygrass seeds (1.6 ppm), tobacco leaves, hawthorne leaves, hops flower (1.4 
ppm), cabbage leaves (2–2.8 ppm), corn (1–3.5 ppm), celery (5.1 ppm), grapes, grape wine, and 
grape juice (Duke, 1992). 
 
Uses: Detergent soaps; accelerator for vulcanizing rubber; detection of magnesium; tanning; acid 
gas absorbent solvent; gasoline stabilizers; textile chemicals; pharmaceuticals; preparation of 
surfactants; manufacture of N,N-dimethylformamide and N,N-dimethylacetamide; rocket 
propellants; missile fuels; dehairing agent; electroplating. 
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p-DIMETHYLAMINOAZOBENZENE 
 
Synonyms: AI3-08903; Atul fast yellow R; Benzeneazodimethylaniline; Brilliant fast oil yellow; 
Brilliant fast spirfit yellow; Brilliant fast yellow; Brilliant oil yellow; Butter yellow; Cerasine 
yellow CG; CCRIS 251; C.I. 11020; C.I. Solvent Yellow 2; DAB; Dimethylaminobenzene; 4-
Dimethylaminoazobenzene; 4-(N,N-Dimethylamino)azobenzene; N,N-Dimethyl-4-aminoazobenz-
ene; N,N-Dimethyl-p-aminoazobenzene; Dimethylaminoazobenzol; 4-Dimethylaminoazobenzol; 
4-Dimethylaminophenylazobenzene; N,N-Dimethyl-p-azoaniline; N,N-Dimethyl-4-(phenylazo)-
benzamine; N,N-Dimethyl-p-(phenylazo)benzamine; N,N-Dimethyl-4-(phenylazo)benzene-
amine; N,N-Dimethyl-p-(phenylazo)benzenamine; Dimethyl yellow; Dimethyl yellow analar; 
Dimethyl yellow N,N-dimethylaniline; DMAB; EINECS 200-455-7; Enial yellow 2G; Fast oil 
yellow B; Fast yellow; Fast yellow A; Fast yellow AD OO; Fast yellow ES; Fast yellow ES extra; 
Fast yellow extra concentrate.; Fast yellow R; Fast yellow R (8186); Grasal brilliant yellow; 
Methyl yellow; NSC 6236; Oil yellow; Oil yellow 20; Oil yellow 2625; Oil yellow 7463; Oil 
yellow BB; Oil yellow D; Oil yellow DN; Oil yellow FF; Oil yellow FN; Oil yellow G; Oil yellow 
G-2; Oil yellow 2G; Oil yellow GG; Oil yellow GR; Oil yellow II; Oil yellow N; Oil yellow PEL; 
Oleal yellow 2G; Organol yellow ADM; Orient oil yellow GG; PDAB; Petrol yellow WT; RCRA 
waste number U093; Resinol yellow GR; Resoform yellow GGA; Silotras yellow T2G; Solvent 
yellow; Solvent yellow 2; Somalia yellow A; Stear yellow JB; Sudan GG; Sudan yellow; Sudan 
yellow 2G; Sudan yellow 2GA; Toyo oil yellow G; UN 2811; UN 3143; USAF EK-338; 
Waxoline yellow AD; Waxoline yellow ADS; Yellow G soluble in grease. 
 

N N N
CH3

CH3

 
 
CASRN: 60-11-7; DOT: 3143; molecular formula: C14H15N3; FW: 225.30; RTECS: BX7350000; 
Merck Index: 12, 3279 
 
Physical state and color: 
Yellow leaflets or crystals 
 
Melting point (°C): 
114–117 (Windholz et al., 1983) 
 
Boiling point (°C): 
Sublimes (Weast, 1986). 
 
Density (g/cm3): 
1.212 using method of Lyman et al. (1982) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.50 at 20 °C using method of Hayduk and Laudie (1974) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.00 (calculated, Mercer et al., 1990) 
 
Octanol/water partition coefficient, log Kow: 
4.58 (quoted, Verschueren, 1983) 
 
Solubility in organics: 
Room temperature (g/L): dimethyl sulfoxide (5–10), acetone (50-100), toluene (12–30) (quoted, 
Keith and Walters, 1992). 



422    Groundwater Chemicals Desk Reference 
 

 

Solubility in water: 
160 mg/kg at 20–25 °C (Dehn et al., 1917) 
13.6 mg/L at 20–30 °C (quoted, Mercer et al., 1990) 
 
Vapor pressure (mmHg): 
3 x 10-7 (estimated, NIOSH, 1997) 
 
Environmental fate: 
 Chemical/Physical. Releases toxic nitrogen oxides when heated to decomposition (Sax and 
Lewis, 1987). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 249, 140, 83, and 48 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits: Potential occupational carcinogen. Given that no standards have been 
established, NIOSH (1997) recommends the most reliable and protective respirators be used, i.e., a 
self-contained breathing apparatus that has a full facepiece and is operated under positive-pressure 
or a supplied-air respirator that has a full facepiece and is operated under pressure-demand or 
under positive-pressure in combination with a self-contained breathing apparatus operated under 
pressure-demand or positive-pressure. 
 OSHA recommends that worker exposure to this chemical is to be controlled by use of 
engineering control, proper work practices, and proper selection of personal protective equipment. 
Specific details of these requirements can be found in CFR 1910.1003–1910.1016. 
 ACGIH TLV: TWA 0.5 ppm (adopted). 
 
Toxicity: 
 Acute oral LD50 for mice 300 mg/kg, rats 200 mg/kg (quoted, RTECS, 1985). 
 
Uses: Not commercially produced in the United States. pH indicator; determines HCl in gastric 
juice; coloring agent; organic research. 
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DIMETHYLANILINE 
 
Synonyms: AI3-17284; BRN 0507140; C-02846; CCRIS 2381; Dimethylaminobenzene; N,N-Di-
methylaniline; N,N-Dimethylbenzenamine; Dimethylphenylamine; N,N-Dimethylphenylamine; 
EINECS 204-493-5; NCI-C56428; NSC 7195; UN 2253; Versneller NL 63/10. 
 

N
H3C CH3

 
 
CASRN: 121-69-7; DOT: 2253; molecular formula: C8H11N; FW: 121.18; RTECS: BX4725000; 
Merck Index: 12, 3284 
 
Physical state, color, and odor: 
Straw to brown-colored oily liquid with a characteristic amine-like odor. Odor threshold 
concentration is 13 ppb (quoted, Amoore and Hautala, 1983). 
 
Melting point (°C): 
2.45 (Weast, 1986) 
 
Boiling point (°C): 
192–194 (Windholz et al., 1983) 
 
Density (g/cm3): 
0.9557 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.77 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
5.1 at 25 °C (Golumbic and Goldbach, 1951) 
 
Flash point (°C): 
61 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
9.91 (Tsonopoulos and Prausnitz, 1971) 
 
Heat of fusion (kcal/mol): 
2.73 (Tsonopoulos and Prausnitz, 1971) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
4.98 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
7.12 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.26 (quoted, Meylan et al., 1992) 
 
Octanol/water partition coefficient, log Kow: 
2.30 (HPLC, Unger et al., 1978) 
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2.31 at 25 °C (shake flask-UV spectrophotometry, Fujita et al., 1964) 
2.62 at pH 7.4 (Rogers and Cammarata, 1969) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, chloroform, and ether (Weast, 1986) 
 
Solubility in water: 
1,105.2 mg/L at 25 °C (shake flask-GC, Chiou et al., 1982) 
 
Vapor density: 
4.95 g/L at 25 °C, 4.18 (air = 1) 
 
Vapor pressure (mmHg): 
0.5 at 20 °C, 1.1 at 30 °C (quoted, Verschueren, 1983) 
0.52 at 25 °C (Banerjee et al., 1990) 
 
Environmental fate: 
 Photolytic. A rate constant of 1.48 x 10-10 cm3/molecule⋅sec was reported for the reaction of 
N,N-dimethylaniline and OH radicals in air at room temperature (Atkinson et al., 1987). 
 Chemical/Physical. Products identified from the gas-phase reaction of ozone with N,N-
dimethylaniline in synthetic air at 23 °C were: N-methylformanilide, formaldehyde, formic acid, 
hydrogen peroxide, and a nitrated salt having the formula: [C6H6NH(CH3)2]+NO3

- (Atkinson et al., 
1987). Reacts with acids forming water-soluble salts. 
 
Exposure limits: NIOSH REL: TWA 5 ppm (25 mg/m3), STEL 10 ppm (50 mg/m3), IDLH 100 
ppm; OSHA PEL: TWA 5 ppm; ACGIH TLV: TWA 5 ppm, STEL 10 ppm (adopted). 
 
Toxicity: 
 LC50 (48-h) for red killifish 275 mg/L (Yoshioka et al., 1986). 
 Acute oral LD50 for rats 1,410 mg/kg (Yoshioka et al., 1986). 
 
Uses: Manufacture of vanillin, Michler’s ketone, methyl violet, and other dyes; solvent; reagent 
for methyl alcohol, hydrogen peroxide, methyl furfural, nitrate, and formaldehyde; chemical 
intermediate; stabilizer; reagent. 
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2,2-DIMETHYLBUTANE 
 
Synonyms: AI3-16043; BRN 1730736; CCRIS 6019; EINECS 200-906-8; Neohexane; NSC 
74126; 1,1,1-Trimethylpropane; UN 1208; UN 2457. 
 

CH3H3C
H3C

H3C  
 
Note: According to Chevron Phillips Company’s (2004) Technical Data Sheet, 99.0–99.5 wt % 
2,2-dimethylbutane contains 2,3-dimethylbutane (0.2 wt %), cyclopropane (0.2 wt %), and 2-
methylpentane (0.1 wt %). 
 
CASRN: 75-83-2; DOT: 2457; molecular formula: C6H14; FW: 86.18; RTECS: EJ9300000 
 
Physical state, color, and odor: 
Clear, colorless liquid with a mild petroleum-like odor. Liquid quickly evaporates and forms 
conbustible fumes. An odor threshold concentration of 20 ppmv was reported by Nagata and 
Takeuchi (1990). 
 
Melting point (°C): 
-99.9 (Weast, 1986) 
 
Boiling point (°C): 
49.7 (Weast, 1986) 
 
Density (g/cm3): 
0.6485 at 20 °C (Weast, 1986) 
0.6570 at 25 °C (Hawley, 1981) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.75 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-47.8 (Sax and Lewis, 1987) 
-34 (Aldrich, 1990) 
 
Lower explosive limit (%): 
1.2 (Sax and Lewis, 1987) 
 
Upper explosive limit (%): 
7.0 (Sax and Lewis, 1987) 
 
Heat of fusion (kcal/mol): 
0.138 (Dean, 1987) 
 
Henry’s law constant (atm⋅m3/mol): 
1.69 at 25 °C (Mackay and Shiu, 1981) 
 
Interfacial tension with water (dyn/cm): 
49.7 at 25 °C (quoted, Freitas et al., 1997) 
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Ionization potential (eV): 
10.06 (HNU, 1986) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
3.82 (Hansch and Leo, 1979) 
 
Solubility in organics: 
In methanol: 590 and 800 g/L at 5 and 10 °C, respectively. Miscible at higher temperatures (Kiser 
et al., 1961). Miscible with other aliphatic hydrocarbons, e.g., pentane, hexane, heptane, etc. 
 
Solubility in water (mg/kg): 
21.2 at 25 °C (shake flask-GLC, Price, 1976) 
18.4 at 25 °C (shake flask-GC, McAuliffe, 1963, 1966) 
39.4 at 0 °C, 23.8 at 25 °C (shake flask-GC, Polak and Lu, 1973) 
 
Vapor density: 
3.52 g/L at 25 °C, 2.98 (air = 1) 
 
Vapor pressure (mmHg): 
325 at 24.47 °C (Willingham et al., 1945) 
319.1 at 25 °C (Wilhoit and Zwolinski, 1971) 
 
Environmental fate: 
 Photolytic. Reported photooxidation rate constants for the reaction of 2,2-dimethylbutane with 
OH radicals at 297, 299, and 300 K are 2.59 x 10-12, 6.16 x 10-12, and 2.59 x 10-12 
cm3/molecule⋅sec, respectively (Atkinson, 1985, 1990). 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water vapor. 2,2-
Dimethylbutane will not hydrolyze because it has no hydrolyzable functional group. 
 
Exposure limits: ACGIH TLV: TWA and STEL for all isomers except n-hexane are 500 and 
1,000 ppm, respectively (adopted). 
 
Source: Comprised 0.1 vol % of total evaporated hydrocarbons from gasoline tank (quoted, 
Verschueren, 1983). 
 Schauer et al. (1999) reported 2,2-dimethylbutane in a diesel-powered medium-duty truck 
exhaust at an emission rate of 310 µg/km. 
 California Phase II reformulated gasoline contained 2,2-dimethylbutane at a concentration of 
5,720 mg/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and 
without catalytic converters were 800 and 195,000 µg/km, respectively (Schauer et al., 2002). 
 Reported as an impurity (0.2 wt %) in 99.0–99.7 wt % 2,3-dimethylbutane (Chevron Phillips, 
2004). 
 
Use: Intermediate for agricultural chemicals; in high octane fuels. 
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2,3-DIMETHYLBUTANE 
 
Synonyms: Biisopropyl; CCRIS 6020; Diisopropyl; EINECS 201-193-6; Isopropyldimethyl-
methane; 1,1,2,2-Tetramethylethane; NSC 24837; UN1208; UN 2457. 

 
 

CH3

CH3

H3C

H3C

 
 
Note: According to Chevron Phillips Company’s (2004) product literature, 99.0–99.7% 2,3-
dimethylbutane contains 2,2-dimethylbutane (0.2 wt %) and 2-methylpentane (0.1 wt %) as 
impurities. 
 
CASRN: 79-29-8; DOT: 2457; molecular formula: C6H14; FW: 86.18; RTECS: EJ9350000 
 
Physical state, color, and odor: 
Colorless liquid with a mild gasoline-like odor. An odor threshold concentration of 4.2 ppmv was 
reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-128.5 (Weast, 1986) 
-135 (quoted, Verschueren, 1983) 
 
Boiling point (°C): 
58.15 (Kirby and Van Winkle, 1970) 
 
Density (g/cm3): 
0.66164 at 20 °C, 0.65702 at 25 °C (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.43 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-33 (Aldrich, 1990) 
 
Lower explosive limit (%): 
1.2 (NFPA, 1984) 
 
Upper explosive limit (%): 
7.0 (NFPA, 1984) 
 
Heat of fusion (kcal/mol): 
0.194 (Dean, 1987) 
 
Henry’s law constant (atm⋅m3/mol): 
1.28 at 25 °C (Mackay and Shiu, 1981) 
 
Interfacial tension with water (dyn/cm): 
49.8 at 25 °C (quoted, Freitas et al., 1997) 
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Ionization potential (eV): 
10.24 (Collin and Lossing, 1959) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
3.85 (Hansch and Leo, 1979) 
 
Solubility in organics: 
In methanol: 495, 593, 760, and 1,700 g/L at 5, 10, 15, and 20 °C, respectively. Miscible at higher 
temperatures (Kiser et al., 1961). 
 
Solubility in water (mg/kg): 
19.1 at 25 °C, 19.2 at 40.1 °C, 23.7 at 55.1 °C, 40.1 at 99.1 °C, 56.8 at 121.3 °C, 97.9 at 137.3 °C, 

171.0 at 149.5 °C (shake flask-GLC, Price, 1976) 
32.9 at 0 °C, 22.5 at 25 °C (shake flask-GC, Polak and Lu, 1973) 
 
Vapor density: 
3.52 g/L at 25 °C, 2.98 (air = 1) 
 
Vapor pressure (mmHg): 
200 at 20 °C (quoted, Verschueren, 1983) 
217 at 23.10 °C (Willingham et al., 1945) 
234.6 at 25 °C (Wilhoit and Zwolinski, 1971) 
 
Environmental fate: 
 Photolytic. Major products reported from the photooxidation of 2,3-dimethylbutane with 
nitrogen oxides are carbon monoxide and acetone. Minor products included formaldehyde, 
acetaldehyde and peroxyacyl nitrates (Altshuller, 1983). Synthetic air containing gaseous nitrous 
acid and exposed to artificial sunlight (λ = 300–450 nm) photooxidized 2,3-dimethylbutane into 
acetone, hexyl nitrate, peroxyacetal nitrate, and a nitro aromatic compound tentatively identified 
as a propyl nitrate (Cox et al., 1980). 
 The following rate constants were reported for the reaction of 2,3-dimethylbutane and OH 
radicals in the atmosphere: 3.1 x 10-12 cm3/molecule⋅sec at 300 K (Hendry and Kenley, 1979); 5.16 
x 10-12 cm3/molecule⋅sec (Greiner, 1970); 6.19 x 10-12 cm3/molecule⋅sec (Sabljić and Güsten, 
1990); 5.67 x 10-12 cm3/molecule⋅sec at 300 K (Darnall et al., 1978); 6.30 x 10-12 cm3/molecule⋅sec 
(Atkinson, 1990). Based on a photooxidation rate constant of 6.3 x 10-12 cm3/molecule⋅sec for the 
reaction of 2,3-dimethylbutane and OH radicals in summer sunlight, the atmospheric lifetime is 22 
h (Altshuller, 1991). Photooxidation rate constants of 4.06 x 10-16 and 4.06 x 10-16 
cm3/molecule⋅sec were reported for the gas-phase reaction of 2,3-dimethylbutane and NO3 
(Atkinson, 1990; Sabljić and Güsten, 1990). 
 Cox et al. (1980) reported a rate constant of 3.8 x 10-12 cm3/molecule⋅sec for the reaction of 
gaseous 2,3-dimethylbutane with OH radicals based on a value of 8 x 10-12 cm3/molecule⋅sec for 
the reaction of ethylene with OH radicals. 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water vapor. 2,3-
Dimethylbutane will not hydrolyze because it has no hydrolyzable functional group. 
 
Exposure limits: ACGIH TLV: TWA and STEL for all isomers except n-hexane are 500 and 
1,000 ppm, respectively (adopted). 
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Source: Comprised 1.6 to 2.6 vol % of total evaporated hydrocarbons from gasoline tank (quoted, 
Verschueren, 1983). Schauer et al. (1999) reported 2,3-dimethylbutane in a diesel-powered 
medium-duty truck exhaust at an emission rate of 570 µg/km. 
 California Phase II reformulated gasoline contained 2,3-dimethylbutane at a concentration of 
12.9 g/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 2.14 and 298 mg/km, respectively (Schauer et al., 2002). 
 
Uses: Organic synthesis; gasoline component. 
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cis-1,2-DIMETHYLCYCLOHEXANE 
 
Synonyms: AI3-28849; cis-o-Dimethylcyclohexane; EINECS 218-621-2; cis-1,2-Hexahydro-
xylene; NSC 74157; UN 2263. 
 

CH3

CH3

 
 
Note: According to Chevron Phillips Company’s (2005) product literature, >99.5 wt % 1,2-
dimethylcyclohexane (mixed stereoisomers) contains o-xylene at a maximum concentration of 300 
ppm. 
 
CASRN: 2207-01-4; DOT: 2263; DOT label: flammable liquid; molecular formula: C8H16; FW: 
112.22 
 
Physical state and color: 
Clear, colorless, flammable liquid with a mild characteristic odor. 
 
Melting point (°C): 
-50.1 (Weast, 1986) 
 
Boiling point (°C): 
129.7 (Weast, 1986) 
 
Density (g/cm3): 
0.79627 at 20 °C, 0.79222 at 25 °C (quoted, Riddick et al., 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.72 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-12 (Aldrich, 1990) 
 
Heat of fusion (kcal/mol): 
0.3932 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (atm⋅m3/mol): 
0.354 at 25 °C (Hine and Mookerjee, 1975) 
 
Ionization potential (eV): 
10.08 ± 0.02 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for alicyclic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
3.26 using method of Hansch et al. (1968) 
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Solubility in organics: 
Soluble in acetone, alcohol, benzene, ether, ligroin (Weast, 1986); miscible with cyclohexane and 
cycloheptane. 
 
Solubility in water: 
6.0 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
In mg/L: 6.59 at 0.00 °C, 6.27 at 5.00 °C, 6.05 at 10.00 °C, 5.93 at 15.00 °C, 5.90 at 20.00 °C, 

5.94 at 25.00 °C, 6.06 at 30.00 °C, 6.25 at 35.00 °C, 6.51 at 40.00 °C (dynamic saturation 
column method-GC, Dohányosová et al., 2004) 

 
Vapor density: 
4.59 g/L at 25 °C, 3.87 (air = 1) 
 
Vapor pressure (mmHg): 
14.5 at 25 °C (Wilhoit and Zwolinski, 1971) 
 
Environmental fate: 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water vapor. cis-1,2-
Dimethylcyclohexane will not hydrolyze because it has no hydrolyzable functional group. 
 
Toxicity: 
 EC50 (48-h) for Daphnia pulex 3,235 µg/L (Smith et al., 1988). 
 
Source: Component of gasoline (quoted, Verschueren, 1983) 
 
Use: Organic synthesis. 
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trans-1,2-DIMETHYLCYCLOHEXANE 
 
Synonyms: AI3-28850; trans-o-Dimethylcyclohexane; EINECS 229-979-4; NSC 74158; UN 
2263. 
 

CH3

CH3

 
 
Note: According to Chevron Phillips Company’s (2005) product literature, >99.5 wt % 1,2-
dimethylcyclohexane (mixed stereoisomers) contains ≤ 300 ppm o-xylene. 
 
CASRN: 6876-23-9; DOT: 2263; DOT label: flammable liquid; molecular formula: C8H16; FW: 
112.22 
 
Physical state and color: 
Clear, colorless, flammable liquid with a mild characteristic odor 
 
Melting point (°C): 
-37 (Weast, 1986) 
 
Boiling point (°C): 
119.3 (Weast, 1986) 
 
Density (g/cm3): 
0.76255 at 20 °C, 0.75835 at 25 °C (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.70 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
≈ 10 (isomeric mixture, Hawley, 1981) 
 
Heat of fusion (kcal/mol): 
2.73 (Dreisbach, 1955) 
2.491–2.508 (Dean, 1987) 
 
Henry’s law constant (atm⋅m3/mol): 
0.91 at 25 °C (Mackay and Shiu, 1981) 
 
Ionization potential (eV): 
10.08 ± 0.03 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for alicyclic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
3.41 using method of Hansch et al. (1968) 
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Solubility in organics: 
Soluble in acetone, alcohol, benzene, ether, ligroin (Weast, 1986); miscible with cyclohexane and 
cycloheptane. 
 
Solubility in water: 
3.84 mg/kg at 25 °C (shake flask-GLC, Price, 1976) 
In mg/L: 5.10 at 0.00 °C, 4.87 at 5.00 °C, 4.73 at 10.00 °C, 4.66 at 15.00 °C, 4.66 at 20.00 °C, 

4.72 at 25.00 °C, 4.83 at 30.00 °C, 5.00 at 35.00 °C, 5.22 at 40.00 °C (dynamic saturation 
column method-GC, Dohányosová et al., 2004) 

 
Vapor density: 
4.59 g/L at 25 °C, 3.87 (air = 1) 
 
Vapor pressure (mmHg): 
22.65 at 25 °C (quoted, Mackay et al., 1982) 
 
Environmental fate: 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water vapor. trans-
1,2-Dimethylcyclohexane will not hydrolyze because it has no hydrolyzable functional group. 
 
Toxicity: 
 EC50 (48-h) for Daphnia pulex 4,867 µg/L (Smith et al., 1988). 
 
Source: Component of gasoline (quoted, Verschueren, 1983) 
 
Use: Organic synthesis. 
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N,N-DIMETHYLFORMAMIDE 
 
Synonyms: AI3-03311; BRN 0605365; Caswell No. 366A; CCRIS 1638; Dimethylformamide; 
Dimethylmethanamide; N,N-Dimethylmethanamide; DMF; DMFA; Dynasolve 100; EINECS 
200-679-5; EPA pesticide chemical code 366200; N-Formyldimethylamine; NCI-C60913; NSC 
5536; U 4224; UN 2265. 
 

N

CH3

H3C
O

 
 
CASRN: 68-12-2; DOT: 2265; DOT label: Combustible liquid; molecular formula: C3H7NO; FW: 
73.09; RTECS: LQ2100000; Merck Index: 12, 3292 
 
Physical state, color, and odor: 
Clear, colorless to light yellow, hygroscopic, mobile liquid with a faint, characteristic, ammonia-
like odor. An experimentally determined odor threshold concentration of 100 ppmv was reported 
by Leonardos et al. (1969). 
 
Melting point (°C): 
-60.5 (Weast, 1986) 
 
Boiling point (°C): 
153.00 (Blanco et al., 1997) 
 
Density (g/cm3): 
0.94862 at 20.00 °C (Houkhani et al., 2000) 
0.9449 at 25.00 °C, 0.9394 at 30.00 °C, 0.9347 at 35.00 °C (Aralaguppi et al., 1997) 
0.94119 at 30.00 °C (Ramadevi et al., 1996) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.03 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
57.8 (NIOSH, 1997) 
67 (open cup, Windholz et al., 1983) 
 
Lower explosive limit (%): 
2.2 at 100 °C (NFPA, 1984) 
 
Upper explosive limit (%): 
15.2 (NFPA, 1984) 
 
Ionization potential (eV): 
9.12 ± 0.02 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic amines 
are lacking in the documented literature. However, its miscibility in water and low Kow suggest its 
adsorption to soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
-0.82 at 25 °C (shake flask-GLC, Park and Park, 2000) 
-0.25 at 20–25 °C (shake flask-GC, Wolosin et al., 1978) 
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Solubility in organics: 
Miscible with most organic solvents (Windholz et al., 1983) 
 
Solubility in water: 
Miscible (NIOSH, 1997). A saturated solution in equilibrium with its own vapor had a 
concentration of 5,294 g/L at 25 °C (Kamlet et al., 1987). 
 
Vapor density: 
2.99 g/L at 25 °C, 2.52 (air = 1) 
 
Vapor pressure (mmHg): 
3 at 20 °C (NIOSH, 1997) 
3.7 at 25 °C (Sax and Lewis, 1987) 
 
Environmental fate: 
 Biological. Incubation of [14C]N,N-dimethylformamide (0.1–100 µg/L) in natural seawater 
resulted in the compound mineralizing to carbon dioxide. The rate of carbon dioxide formation 
was inversely proportional to the initial concentration (Ursin, 1985). 
 Chemical. Reacts with acids or bases forming formic acid and dimethylamine (BASF, 1999) 
 
Exposure limits: NIOSH REL: TWA 10 ppm (30 mg/m3), IDLH 500 ppm; OSHA PEL: TWA 10 
ppm; ACGIH TLV: TWA 10 ppm (adopted). 
 
Toxicity: 
 EC50 (24-h), EC50 (48-h), LC50 (24-h), and LC50 (48-h) values for Spirostomum ambiguum were 
9.87, 8.19, 31.7, and 19.7 g/L, respectively (Nałecz-Jawecki and Sawicki, 1999). 
 Acute oral LD50 for mice 3,750 mg/kg, rats 2,800 mg/kg (quoted, RTECS, 1985). 
 
Uses: Solvent for liquids, gases, vinyl resins, wire enamels; polyacrylic fibers; gas carrier; catalyst 
in carboxylation reactions; organic synthesis (manufacture of aldehydes, amides, amines, esters, 
heterocyclics). 
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1,1-DIMETHYLHYDRAZINE 
 
Synonyms: BRN 0605261; CCRIS 258; Dimazine; asym-Dimethylhydrazine; unsym-Dimethyl-
hydrazine; N,N-Dimethylhydrazine; DMH; EINECS 200-316-0; NSC 60517; RCRA waste 
number U098; UDMH; UN 1163. 
 

N
H3C

H3C
NH2

 
 
CASRN: 57-14-7; DOT: 1163 (asym), 2382 (sym); DOT label: Flammable liquid and poison; 
molecular formula: C2H8N2; FW: 60.10; RTECS: MV2450000; Merck Index: 13, 3296 
 
Physical state, color, and odor: 
Clear, colorless fuming liquid with an amine-like odor. Turns yellow on exposure to air. Odor 
detection threshold concentrations ranged from 6.1 to 14 ppmv (Jacobson et al., 1955). 
 
Melting point (°C): 
-57.8 (NIOSH, 1997) 
 
Boiling point (°C): 
63.9 (Windholz et al., 1983) 
 
Density (g/cm3): 
0.7914 at 22 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.04 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
-15.1 (NIOSH, 1997) 
 
Lower explosive limit (%): 
2 (NIOSH, 1997) 
 
Upper explosive limit (%): 
95 (NIOSH, 1997) 
 
Henry’s law constant (x 10-9 atm⋅m3/mol): 
2.45 at 25 °C (quoted, Mercer et al., 1990) 
 
Ionization potential (eV): 
7.67 ± 0.05 (Franklin et al., 1969) 
8.05 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
-0.70 (calculated, Mercer et al., 1990) 
 
Octanol/water partition coefficient, log Kow: 
-2.42 (quoted, Mercer et al., 1990) 
 
Solubility in organics: 
Miscible with alcohol, N,N-dimethylformamide, ether, hydrocarbons (Windholz et al., 1983), and 
many other polar solvents. 
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Solubility in water: 
Miscible (NIOSH, 1997). 
 
Vapor density: 
2.46 g/L at 25 °C, 2.07 (air = 1) 
 
Vapor pressure (mmHg): 
103 at 20 °C (NIOSH, 1997) 
157 at 25 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Chemical/Physical. Releases toxic nitrogen oxides when heated to decomposition (Sax and 
Lewis, 1987). Ignites spontaneously in air or in contact with hydrogen peroxide, nitric acid, or 
other oxidizers (Patnaik, 1992). 
 N-Nitrosodimethylamine was the major product of ozonation of 1,1-dimethylhydrazine in the 
dark. Hydrogen peroxide, methyl hydroperoxide, and methyl diazene were also identified (HSDB, 
1989). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: 2-h ceiling 0.6 ppm (1.2 
mg/m3), IDLH 15 ppm; OSHA PEL: TWA 0.5 ppm (1 mg/m3); ACGIH TLV: TWA 0.1 ppm 
(adopted). 
 
Symptoms of exposure: Irritation of eyes, nose, and throat. May cause diarrhea, stimulation of 
central nervous system, tremor, and convulsions (Patnaik, 1992). 
 
Toxicity: 
 In soft water, LC50 static bioassay values for Lebistes reticulatus after 24, 48, 72, and 96 h were 
82.0, 45.5, 32.4, and 26.5 mg/L, respectively. In hard water, LC50 static bioassay values for 
Lebistes reticulatus after 24, 48, 72, and 96 h were 78.4, 29.9, 17.2, and 10.1 mg/L, respectively 
(Slonium, 1977). 
 Acute oral LD50 for rats 122 mg/kg, mice 265 mg/kg (quoted, RTECS, 1985). 
 
Uses: Rocket fuel formulations; stabilizer for organic peroxide fuel additives; absorbent for acid 
gases; plant control agent; photography; in organic synthesis. 
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2,3-DIMETHYLPENTANE 
 
Synonyms: BRN 1718734; 3,4-Dimethylpentane; EINECS 209-280-0; NSC 23696; 1,1,2,2-Tetra-
methylethane; UN 1993. 
 

H3C CH3

CH3

CH3  
 
CASRN: 565-59-3; DOT: 1993; DOT label: flammable liquid; molecular formula: C7H16; FW: 
100.20 
 
Physical state and color: 
Clear, colorless, flammable liquid with an odor resembling hexane. An odor threshold 
concentration of 4.5 ppmv was reported by Nagata and Takeuchi (1990). 
 
Boiling point (°C): 
89.8 (Weast, 1986) 
 
Density (g/cm3): 
0.6951 at 20 °C (Weast, 1986) 
0.69080 at 25.00 °C (Bouzas et al., 2000) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.71 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-6 (Aldrich, 1990) 
 
Lower explosive limit (%): 
1.1 (NFPA, 1984) 
 
Upper explosive limit (%): 
6.7 (NFPA, 1984) 
 
Heat of fusion (kcal/mol): 
1.389 (Dreisbach, 1959) 
 
Henry’s law constant (atm⋅m3/mol): 
1.72 at 25 °C (Mackay and Shiu, 1981) 
 
Interfacial tension with water (dyn/cm): 
49.6 at 25 °C (quoted, Freitas et al., 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
3.26 using method of Hansch et al. (1968) 
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Solubility in organics: 
Soluble in acetone, alcohol, benzene, chloroform, and ether (Weast, 1986) 
 
Solubility in water: 
5.25 mg/kg at 25 °C (shake flask-GLC, Price, 1976) 
 
Vapor density: 
4.10 g/L at 25 °C, 3.46 (air = 1) 
 
Vapor pressure (mmHg): 
68.9 at 25 °C (Wilhoit and Zwolinski, 1971) 
24.937 at 4.999 °C (inclined-piston, Osborn and Douslin, 1974) 
 
Environmental fate: 
 Photolytic. A photooxidation rate constant of 3.4 x 10-12 cm3/molecule⋅sec was reported for the 
gas-phase reaction of 2,3-dimethylpentane and OH radicals (Atkinson, 1990). 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water vapor. 2,3-
Dimethylpentane will not hydrolyze because it has no hydrolyzable functional group. 
 
Source: In diesel engine exhaust at a concentration of 0.9% of emitted hydrocarbons (quoted, 
Verschueren, 1983). Schauer et al. (1999) reported 2,3-dimethylpentane in a diesel-powered 
medium-duty truck exhaust at an emission rate of 720 µg/km. 
 California Phase II reformulated gasoline contained 2,3-dimethylpentane at a concentration of 
29.4 g/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 5.34 and 714 mg/km, respectively (Schauer et al., 2002). 
 
Uses: Organic synthesis; gasoline component. 
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2,4-DIMETHYLPENTANE 
 
Synonyms: BRN 1696855; 2,4-DMeP; EINECS 203-548-0; Diisopropylmethane; MAT07732; 
NSC 61989. 
 

H3C CH3

CH3 CH3

 
 
CASRN: 108-08-7; DOT label: flammable liquid; molecular formula: C7H16; FW: 100.20 
 
Physical state and color: 
Colorless liquid with an odor resembling heptane. An odor threshold concentration of 940 ppbv 
was reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-119.2 (Weast, 1986) 
 
Boiling point (°C): 
80.5 (Weast, 1986) 
 
Density (g/cm3): 
0.6727 at 20 °C, 0.66832 at 25 °C (quoted, Riddick et al., 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.70 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-12.1 (Hawley, 1981) 
 
Heat of fusion (kcal/mol): 
1.636 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (atm⋅m3/mol): 
2.94 at 25 °C (Mackay and Shiu, 1981) 
 
Interfacial tension with water (dyn/cm): 
50.0 at 25 °C (quoted, Freitas et al., 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
3.24 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, chloroform, and ether (Weast, 1986) 
 
Solubility in water (mg/kg): 
4.41 at 25 °C (shake flask-GLC, Price, 1976) 
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3.62 at 25 °C (shake flask-GC, McAuliffe, 1963) 
4.06 at 25 °C (shake flask-GC, McAuliffe, 1966) 
6.50 at 0 °C, 5.50 at 25 °C (shake flask-GC, Polak and Lu, 1973) 
 
Vapor density: 
4.10 g/L at 25 °C, 3.46 (air = 1) 
 
Vapor pressure (mmHg): 
98.4 at 25 °C (Wilhoit and Zwolinski, 1971) 
 
Environmental fate: 
 Photolytic. Based on a photooxidation rate constant of 5.0 x 10-12 cm3/molecule⋅sec for the 
reaction of 2,3-dimethypentane and OH radicals in air, the half-life is 27 h (Alltshuller, 1991). 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water vapor. 2,4-
Dimethylpentane will not hydrolyze because it has no hydrolyzable functional group. 
 
Source: In diesel engine exhaust at a concentration of 0.3% of emitted hydrocarbons (quoted, 
Verschueren, 1983). Schauer et al. (1999) reported 2,4-dimethylpentane in a diesel-powered 
medium-duty truck exhaust at an emission rate of 410 µg/km. 
 California Phase II reformulated gasoline contained 2,2-dimethylbutane at a concentration of 
15,700 mg/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and 
without catalytic converters were 2.92 and 354 mg/km, respectively (Schauer et al., 2002). 
 
Uses: Organic synthesis; gasoline component. 
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3,3-DIMETHYLPENTANE 
 
Synonyms: 3,3-DMeP; 3,3-DMP; EINECS 209-230-8; 2-Ethyl-2-methylbutane; NSC 74150; UN 
1206; UN 1993. 
 

CH3

CH3 CH3

H3C

 
 
CASRN: 562-49-2; DOT: 1993; DOT label: flammable liquid; molecular formula: C7H16; FW: 
100.20 
 
Physical state and color: 
Colorless, mobile liquid with an odor resembling heptane or gasoline. Evaporates when spilled 
forming combustible vapors. 
 
Melting point (°C): 
-134.4 (Weast, 1986) 
 
Boiling point (°C): 
86.1 (Weast, 1986) 
 
Density (g/cm3): 
0.69327 at 20 °C, 0.68908 at 25 °C (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.71 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-6 (Aldrich, 1990) 
 
Heat of fusion (kcal/mol): 
1.69 (Dreisbach, 1959) 
 
Henry’s law constant (atm⋅m3/mol): 
1.85 at 25 °C (Mackay and Shiu, 1981) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
5.19 (shake flask, Abraham, 1994) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, chloroform, and ether (Weast, 1986) 
 
Solubility in water (mg/kg): 
5.92 at 25 °C, 6.78 at 40.1 °C, 8.17 at 55.7 °C, 10.3 at 69.7 °C, 15.8 at 99.1 °C, 27.3 at 118.0 °C, 
67.3 at 120.4 °C, 86.1 at 150.4 °C (shake flask-GLC, Price, 1976) 
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Vapor density: 
4.10 g/L at 25 °C, 3.46 (air = 1) 
 
Vapor pressure (mmHg): 
82.8 at 25 °C (Wilhoit and Zwolinski, 1971) 
 
Environmental fate: 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water vapor. 3,3-
Dimethylbutane will not hydrolyze because it has no hydrolyzable functional group. 
 
Uses: Organic synthesis; gasoline component. 
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2,4-DIMETHYLPHENOL 
 
Synonyms: AI3-17612; BRN 0636244; Caswell No. 907A; CCRIS 721; 4,6-Dimethylphenol; 2,4-
DMP; EINECS 203-321-6; EPA pesticide chemical code 086804; 1-Hydroxy-2,4-dimethyl-
benzene; 4-Hydroxy-1,3-dimethylbenzene; NSC 3829; RCRA waste number U101; UN 2261; 
1,3,4-Xylenol; 2,4-Xylenol; m-Xylenol. 
 

OH

CH3

CH3  
 
CASRN: 105-67-9; DOT: 2261; molecular formula: C8H10O; FW: 122.17; RTECS: ZE5600000; 
Merck Index: 12, 10215 
 
Physical state and color: 
Colorless solid, slowly turning brown on exposure to air 
 
Melting point (°C): 
24.5 (Andon et al., 1960) 
27 (Dean, 1987) 
 
Boiling point (°C): 
210 (Weast, 1986) 
210–212 (Dean, 1987) 
 
Density (g/cm3 at 20 °C): 
0.9650 (Weast, 1986) 
1.02017 (Andon et al., 1960) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.77 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
10.49 at 25 °C (Sprengling and Lewis, 1953) 
 
Flash point (°C): 
>110 (Aldrich, 1990) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
8.29, 6.74, 10.1, 4.93, and 3.75 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
1.50 at 20 °C (Sheikheldin et al., 2001) 
42.8 at 75.9 °C, 74.0 at 88.7 °C, 113.0 at 98.5 °C (VLE circulation still-UV spectrophotometry, 

Dohnal and Fenclová, 1995) 
 
Ionization potential (eV): 
8.18 (Lias et al., 1998) 
 
Bioconcentration factor, log BCF: 
1.18 (bluegill sunfish, Barrows et al., 1980) 
2.18 (bluegill sunfish, Veith et al., 1980) 
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Soil organic carbon/water partition coefficient, log Koc: 
2.08 (river sediment), 2.02 (coal wastewater sediment) (Kopinke et al., 1995) 
2.19 (activated carbon, Blum et al., 1994) 
 
Octanol/water partition coefficient, log Kow: 
2.54 at 35 °C (shake flask-UV spectrophotometry, Rogers and Wong, 1980) 
2.42 at 23 °C (shake flask-LSC, Banerjee et al., 1980; Veith et al., 1980) 
2.30 (Mabey et al., 1982) 
2.42 (RP-HPLC, Garst and Wilson, 1984) 
2.34 (generator column-HPLC/GC, Wasik et al., 1981) 
 
Solubility in organics: 
Freely soluble in ethanol, chloroform, ether, and benzene (U.S. EPA, 1985) 
 
Solubility in water: 
7,868 mg/L at 25 °C (shake flask-LSC, Banerjee et al., 1980) 
7,819 mg/L at 25.0 °C (generator column-HPLC/GC, Wasik et al., 1981) 
8,795 mg/L at 25 °C and pH 5.1 (Blackman, 1955) 
7,888 mg/L at 25 °C (Veith et al., 1980) 
In mg/kg: 34,786 at 10 °C, 35,648 at 20 °C, 37,549 at 30 °C (shake flask-nephelometry, Howe et 

al., 1987) 
8,200 mg/L at 25 °C (shake flask-HPLC/UV spectrophotometry, Varhaníčková et al., 1995a) 
 
Vapor pressure (x 10-2 mmHg): 
6.21 at 20 °C (supercooled liquid, Andon et al., 1960) 
9.8 at 25.0 °C (quoted, Leuenberger et al., 1985a) 
 
Environmental fate: 
 Biological. When 2,4-dimethylphenol was statically incubated in the dark at 25 °C with yeast 
extract and settled domestic wastewater inoculum, significant biodegradation with rapid 
adaptation was observed. At concentrations of 5 and 10 mg/L, 100 and 99% biodegradation, 
respectively, were observed after 7 d (Tabak et al., 1981). 
 Heukelekian and Rand (1955) reported a 5-d BOD value of 1.50 g/g which is 57.2% of the 
ThOD value of 2.62 g/g. In activated sludge inoculum, 94.5% COD removal was achieved in 5 d. 
The average rate of biodegradation was 28.2 mg COD/g⋅h (Pitter, 1976). 
 Photolytic.  2,4-Dimethylphenol absorbs UV light at a maximum wavelength of 277 nm 
(Dohnal and Fenclová, 1995). 
 Chemical/Physical. Wet oxidation of 2,4-dimethylphenol at 320 °C yielded formic and acetic 
acids (Randall and Knopp, 1980). 2,4-Dimethylphenol will not hydrolyze because there is no 
hydrolyzable functional group (Kollig, 1993). 
 
Toxicity: 
 LC50 (contact) for earthworm (Eisenia fetida) 2.2 g/cm2 (Neuhauser et al., 1985). 
 LC50 (8-d) for fathead minnows 13 to 14 mg/L (Spehar et al., 1982). 
 LC50 (96-h) for bluegill sunfish 7.8 mg/L, fathead minnows 17 mg/L (Spehar et al., 1982). 
 LC50 (48-h) for fathead minnows 9.5 mg/L (Spehar et al., 1982), Daphnia magna 2.1 mg/L 
(LeBlanc, 1980). 
 LC50 (24-h) for Daphnia magna 8.3 mg/L (LeBlanc, 1980). 
 Acute oral LD50 for mice 809 mg/kg, rats 3,200 mg/kg (quoted, RTECS, 1985). 
 
Source: Thomas and Delfino (1991) equilibrated contaminant-free groundwater collected from 



446    Groundwater Chemicals Desk Reference 
 

 

Gainesville, FL with individual fractions of three individual petroleum products at 24–25 °C for 
24 h. The aqueous phase was analyzed for organic compounds via U.S. EPA approved test method 
625. Average 2,4-dimethylphenol concentrations reported in water-soluble fractions of unleaded 
gasoline, kerosene, and diesel fuel were 50, 99, and 108 µg/L, respectively. 2,4-Dichlorophenol 
may also enter groundwater by leaching from coal tar, asphalt runoff, plastics, and pesticides 
(quoted, Verschueren, 1983). 
 
Uses: Wetting agent; dyestuffs; preparation of phenolic antioxidants; plastics, resins, solvent, 
disinfectant, pharmaceuticals, insecticides, fungicides, and rubber chemicals manufacturing; 
lubricant and gasoline additive; possibly used as a pesticide; plasticizers. 
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DIMETHYL PHTHALATE 
 
Synonyms: AI3-00262; Avolin; 1,2-Benzenedicarboxylic acid, dimethyl ester; BRN 1911460; 
C-11233; Caswell No. 380; CCRIS 2674; Dimethyl-1,2-benzenedicarboxylate; Dimethylbenzene-
o-dicarboxylate; DMP; EINECS 205-011-6; ENT 262; EPA pesticide chemical code 028002; 
Fermine; Methyl phthalate; Mipax; NSC 15398; NTM; Palatinol M; Phthalic acid, dimethyl ester; 
o-Phthalic acid, dimethyl ester; Phthalic acid methyl ester; o-Phthalic acid, dimethyl ester; RCRA 
waste number U102; Solvanom; Solvarone. 
 

OO
O O CH3H3C

 
 
CASRN: 131-11-3; molecular formula: C10H10O4; FW: 194.19; RTECS: TI1575000; Merck Index: 
12, 3304 
 
Physical state, color, and odor: 
Clear, colorless, odorless, moderately viscous, oily liquid 
 
Melting point (°C): 
0 (Fishbein and Albro, 1972) 
5.5 (U.S. EPA, 1980a) 
 
Boiling point (°C): 
283.8 (Weast, 1986) 
282–285 (Worthing and Hance, 1991) 
 
Density (g/cm3): 
1.194 at 20/20 °C (Worthing and Hance, 1991) 
1.1905 at 20 °C (Weast, 1986) 
1.1869 at 25 °C (Bendová et al., 2001) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.66 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
146 (NIOSH, 1997) 
 
Lower explosive limit (%): 
0.9 at 180 °C (NFPA, 1984) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
At 25 °C: 235, 246, 230, 214, 168, 127, and 118 at pH values of 3.00, 3.37, 5.88, 6.18, 7.62, 8.91, 
and 8.99, respectively (Hakuta et al., 1977). 
 
Ionization potential (eV): 
9.64 (NIOSH, 1997) 
 
Bioconcentration factor, log BCF: 
1.76 (bluegill sunfish, Veith et al., 1980) 
2.21 (Chlorella pyrenoidosa, Yan et al., 1995) 
0.77 (sheepshead minnow, Wofford et al., 1981) 
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Soil organic carbon/water partition coefficient, log Koc: 
0.88, 1.63, 1.84 (various Norwegian soils, Seip et al., 1986) 
2.28 (Banerjee et al., 1985) 
1.56 (Pipestone sand); in Oakville sand: 1.85 and 1.64 for A and B horizons, respectively (Maraqa 

et al., 1998) 
 
Octanol/water partition coefficient, log Kow: 
1.53 at 20 °C (shake flask-UV spectrophotometry, Leyder and Boulanger, 1983; Maraqa et al., 

1998) 
1.56 (Mabey et al., 1982) 
1.47 at 25 °C (shake flask-HPLC, Howard et al., 1985) 
1.62 (estimated from HPLC capacity factors, Eadsforth, 1986) 
1.66 (Renberg et al., 1985) 
1.61 (Veith et al., 1980) 
1.80 (Johnsen et al., 1989) 
1.60 (Ellington and Floyd, 1996) 
 
Solubility in organics: 
Soluble in ethanol, ether, and benzene (Weast, 1986) 
 
Solubility in water: 
4,320 mg/L at 25 °C (shake flask-GLC, Wolfe et al., 1980) 
4,290 mg/L at 20 °C (shake flask-UV spectrophotometry, Leyder and Boulanger, 1983) 
In mg/L at 25 °C: 4,000 in distilled water, 3,960 in well water, 3,160 in natural seawater (shake 

flask-HPLC, Howard et al., 1985) 
4,500 ppm at 25 °C (Fukano and Obata, 1976) 
0.5 wt % at 20 °C (Fishbein and Albro, 1972) 
0.305 wt % 20–25 °C (Fordyce and Meyer, 1940) 
3,500 mg/L at 25 °C (shake flask-UV spectrophotometry, Song et al., 2003) 
 
Vapor density: 
7.94 g/L at 25 °C, 6.70 (air = 1) 
 
Vapor pressure (x 10-3 mmHg at 25 °C): 
8.93 (calculated from GC retention time data, Hinckley et al., 1990) 
1.65 (Banerjee et al., 1990; Howard et al., 1985) 
 
Environmental fate: 
 Biological. In anaerobic sludge, degradation occurred as follows: monomethyl phthalate to o-
phthalic acid to protocatechuic acid followed by ring cleavage and mineralization (Shelton et al., 
1984). In a static-culture-flask screening test, dimethyl phthalate showed significant 
biodegradation with rapid adaptation. The ester (5 and 10 mg/L) was statically incubated in the 
dark at 25 °C with yeast extract and settled domestic wastewater inoculum. After 7 d, 100% 
biodegradation was achieved (Tabak et al., 1981). Horowitz et al. (1982) reported a mineralization 
half-life of approximately 7 d in municipal digested sludge under anaerobic conditions. 
 Aerobic degradation of dimethy phthalate by acclimated soil and activated sewage sludge 
microbes was studied using an acclimated shake flask CO2 evolution test. After 28 d, loss of 
dimethyl phthalate (primary degradation) was >99%, with a lag phase of 2.7 d, and ultimate 
biodegradation (CO2 evolution) was 86%. The half-life was 1.90 d (Sugatt et al., 1984). 
 Photolytic. An aqueous solution containing titanium dioxide and subjected to UV radiation (λ 
>290 nm) produced hydroxyphthalates and dihydroxyphthalates as intermediates (Hustert and 
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Moza, 1988). 
 Chemical/Physical. Under alkaline conditions, dimethyl phthalate will initially hydrolyze to 
methyl hydrogen phthalate and methanol. The monoester will undergo hydrolysis forming o-
phthalic acid and methanol (Wolfe et al., 1980; Kollig, 1993). A second-order rate constant of 6.9 
x 10-2/M⋅sec was reported for the hydrolysis of dimethyl phthalate at 30 °C and pH 8. At 18 °C, 
the second-order rate constant was 3.1 x 10-2/M⋅sec in 1 mM NaOH (Wolfe et al., 1980). Also, 
hydrolysis half-lives of 3.2 yr was reported at pH 7 and at pH 9: 11.6 and 25 d at 30 and 18 °C, 
respectively (Wolfe et al., 1980). 
 At influent concentrations of 10, 1.0, 0.1, and 0.01 mg/L, the GAC adsorption capacities were 
250, 97, 38, and 15 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits (mg/m3): NIOSH REL: TWA 5, IDLH 2,000; OSHA PEL: TWA 5; ACGIH 
TLV: TWA 5 (adopted). 
 
Symptoms of exposure: Irritates nasal passages, upper respiratory system, stomach; eye ache. 
Ingestion may cause central nervous system depression (NIOSH, 1997). 
 
Toxicity: 
 EC10 (72-h) for Pseudokirchneriella subcapitata 50.4 mg/L (Jonsson and Baun, 2003). 
 EC10 (48-h) for Daphnia magna 219 mg/L (Jonsson and Baun, 2003). 
 EC10 (24-h) for Daphnia magna 212 mg/L (Jonsson and Baun, 2003). 
 EC10 (15-min) for Vibrio fisheri 0.51 mg/L (Jonsson and Baun, 2003). 
 EC50 (72-h) for Pseudokirchneriella subcapitata 228 mg/L (Jonsson and Baun, 2003). 
 EC50 (48-h) for Daphnia magna 284 mg/L (Jonsson and Baun, 2003). 
 EC50 (24-h) for Daphnia magna 337 mg/L (Jonsson and Baun, 2003). 
 EC50 (15-min) for Vibrio fisheri 26.3 mg/L (Jonsson and Baun, 2003). 
 LC50 (contact) for earthworm (Eisenia fetida) 550 g/cm2 (Neuhauser et al., 1985). 
 LC50 (8-d) for grass shrimp larvae 100 ppm (quoted, Verschueren, 1983). 
 LC50 (96-h) for bluegill sunfish 50 mg/L (Spehar et al., 1982), Cyprinodon variegatus 6.7 ppm 
using natural seawater (Heitmuller et al., 1981). 
 LC50 (72-h) for Cyprinodon variegatus 13 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for Daphnia magna 33 mg/L (LeBlanc, 1980), Cyprinodon variegatus 58 ppm 
(Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna 150 mg/L (LeBlanc, 1980), Cyprinodon variegatus >120 ppm 
(Heitmuller et al., 1981). 
 Acute oral LD50 for chickens 8,500 mg/kg, guinea pigs 2,400 mg/kg, mice 6,800 mg/kg, rats 
6,800 mg/kg, rabbits 4,400 mg/kg (quoted, RTECS, 1985). 
 Acute percutaneous LD50 (9-d) for rats >4,800 mg/kg (Worthing and Hance, 1991). 
 The LOEC and NOEC reported for Daphnia magna were 23 and 9.6 mg/L, respectively. In 
addition, the LOEC and NOEC for rainbow trout were 24 and 11 mg/L, respectively (Rhodes et 
al., 1995). 
 Heitmuller et al. (1981) reported a NOEC of 21 ppm. 
 
Drinking water standard: No MCLGs or MCLs have been proposed (U.S. EPA, 2000). 
 
Source: May leach from plastic products (e.g., tubing, containers) used in laboratories during 
chemical analysis of aqueous samples. 
 
Uses: Plasticizer for cellulose acetate, nitrocellulose, resins, rubber, elastomers; ingredient in 
lacquers; coating agents; safety glass; insect repellant; molding powders; perfumes. 
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2,2-DIMETHYLPROPANE 
 
Synonyms: BRN 1730722; EINECS 207-343-7; Neopentane; tert-Pentane; Tetramethylmethane; 
1,1,1-Trimethylethane; UN 1265; UN 2044. 
 

CH3

CH3

H3C CH3

 
 
CASRN: 463-82-1; DOT: 2044; molecular formula: C5H12; FW: 72.15; RTECS: TY1190000; 
Merck Index: 12, 6545 
 
Physical state: 
Colorless, extremely flammable gas which may have a faint, pleasant odor similar to butane. 
Usually present as a compressed gas or liquid. 
 
Melting point (°C): 
-16.5 (Weast, 1986) 
-19.8 (Windholz et al., 1983) 
 
Boiling point (°C): 
9.5 (Weast, 1986) 
 
Density (g/cm3): 
0.591 at 20 °C, 0.5852 at 25 °C (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.80 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-65.0 (Hawley, 1981) 
 
Lower explosive limit (%): 
1.4 (NFPA, 1984) 
 
Upper explosive limit (%): 
7.5 (NFPA, 1984) 
 
Heat of fusion (kcal/mol): 
0.752 (Dean, 1987) 
 
Henry’s law constant (atm⋅m3/mol): 
3.70 at 25 °C (Mackay and Shiu, 1981) 
 
Ionization potential (eV): 
10.35 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic hydro-
carbons are lacking in the documented literature 
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Octanol/water partition coefficient, log Kow: 
3.11 (Hansch and Leo, 1979) 
 
Solubility in organics: 
Soluble in alcohol and ether (Weast, 1986). 
 
Solubility in water: 
33.2 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
 
Vapor density: 
2.95 g/L at 25 °C, 2.49 (air = 1) 
 
Vapor pressure (mmHg): 
1,287 at 25 °C (Wilhoit and Zwolinski, 1971) 
1,074.43 at 19.492 °C, 1,267.75 at 24.560 °C (ebulliometry, Osborn and Douslin, 1974) 
 
Environmental fate: 
 Photolytic. A rate constant of 6.50 x 10-11 cm3/molecule⋅sec was reported for the reaction of 2,2-
dimethylpropane with OH radicals in air at 298 (Greiner, 1970). Rate constants of 9.0 x 10-13 and 
8.49 x 10-13 cm3/molecule⋅sec were reported for the reaction of 2,2-dimethylpropane with OH in 
air (Atkinson et al., 1979; Winer et al., 1979). 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water vapor. 2,2-
Dimethylpropane will not hydrolyze because it has no hydrolyzable functional group. 
 
Exposure limits: ACGIH TLV: TWA 600 ppm (adopted). 
 
Toxicity: 
 Acute oral LD50 (intraperitoneal) for mice 100 mg/kg (quoted, RTECS, 1985). 
 
Source: California Phase II reformulated gasoline contained 2,2-dimethylpropane at a 
concentration of 110 µg/kg (Schauer et al., 2002). 
 
Uses: Butyl rubber; organic synthesis. 
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2,7-DIMETHYLQUINOLINE 
 
Synonyms: 2,7-Benzo[p]pyridine; 2,7-Dimethylchinoleine; EINECS 202-242-4; NSC 5240; m-
Toluquinaldine. 
 

N CH3H3C

 
 
CASRN: 93-37-8; molecular formula: C11H11N; FW: 157.22 
 
Physical state: 
Liquid 
 
Melting point (°C): 
61 (Weast, 1986) 
57–59 (quoted, Verschueren, 1983) 
 
Boiling point (°C): 
262–265 (Weast, 1986) 
 
Density (g/cm3): 
1.054 using method of Lyman et al. (1982) 
 
Solubility in organics: 
Soluble in alcohol, ether, chloroform (Weast, 1986), and benzene (Hawley, 1981) 
 
Solubility in water: 
1,795 mg/kg at 25 °C (shake flask-GLC, Price, 1976) 
 
Toxicity: 
 LC100 (24-h) for Tetrahymena pyriformis 200 mg/L (Schultz et al., 1978). 
 
Uses: Organic synthesis; dye intermediate. 



 

453 

DIMETHYL SULFATE 
 
Synonyms: AI3-52118; BRN 0635994; CCRIS 265; Dimethoxysulfone; Dimethyl monosulfate; 
Dimethyl sulphate; DMS; Methyl sulfate; EINECS 201-058-1; NSC 56194; RCRA waste number 
U103; Sulfuric acid, dimethyl ester; UN 1595. 
 

S
O O

O O
H3C CH3

 
 
CASRN: 77-78-1; DOT: 1595; DOT label: Corrosive; molecular formula: C2H6O4S; FW: 126.13; 
RTECS: WS8225000; Merck Index: 12, 3305 
 
Physical state, color, and odor: 
Colorless, oily liquid with an onion-like odor. 
 
Melting point (°C): 
-31.8 (Du Pont, 1999a) 
 
Boiling point (°C): 
188.8 (Du Pont, 1999a) 
 
Density (g/cm3): 
1.333 at 15.6 °C (Du Pont, 1999a) 
1.3283 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.91 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
83 (closed cup), 116 (open cup) (Du Pont, 1999a) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
2.96 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
 
Soil organic carbon/water partition coefficient, log Koc: 
0.03 (Verschueren, 1996) 
 
Octanol/water partition coefficient, log Kow: 
-1.24 (quoted, Mercer et al., 1990) 
 
Solubility in organics: 
Soluble in 1,4-dioxane, and aromatic hydrocarbons (Windholz et al., 1983) 
 
Solubility in water (g/L): 
28 at 18 °C (quoted, Windholz et al., 1983) 
28 at 20 °C (Du Pont, 1999a) 
 
Vapor density: 
4.35 (air = 1) (Windholz et al., 1983) 
 
Vapor pressure (mmHg): 
0.5 at 20 °C (Weast, 1986) 
0.7 at 25 °C, 1.1 at 38 °C (Du Pont, 1999a) 
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Environmental fate: 
 Chemical/Physical. Hydrolyzes in water (half-life = 1.2 h) to methanol and sulfuric acid 
(Robertson and Sugamori, 1966) via the intermediate methyl sulfuric acid (Du Pont, 1999a) 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: TWA 0.1 ppm (0.5 mg/m3), 
IDLH 7 ppm; OSHA PEL: TWA 1 ppm (5 mg/m3); ACGIH TLV: TWA 0.1 ppm (adopted). 
 
Toxicity: 
 LC50 (96-h static bioassay) for bluegill sunfish 7.5 mg/L, Menidia beryllina 15 mg/L (quoted, 
Verschueren, 1983). 
 Acute oral LD50 for mice 140 mg/kg, rats 205 mg/kg (quoted, RTECS, 1985). 
 
Uses: In organic synthesis as a methylating agent. 
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1,2-DINITROBENZENE 
 
Synonyms: AI3-15338; CCRIS 3091; o-Dinitrobenzene; o-Dinitrobenzol; EINECS 208-431-8; 
NSC 60682; UN 1597. 
 

NO2

NO2

 
 
CASRN: 528-29-0; DOT: 1597; DOT label: Poison; molecular formula: C6H4N2O4; FW: 168.11; 
RTECS: CZ7450000 
 
Physical state and color: 
Colorless to yellow needles 
 
Melting point (°C): 
118.50 (Martin et al., 1979) 
 
Boiling point (°C): 
319 at 773 mmHg (Acros Organics, 2002) 
 
Density (g/cm3): 
1.565 at 17 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.79 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
150 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
14.0 (Andrews et al., 1926) 
 
Ionization potential (eV): 
10.71 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Kd = 1.7 mL/g on a Cs+-kaolinite (Haderlein and Schwarzenbach, 1993). 
 
Octanol/water partition coefficient, log Kow: 
1.75 at 25 °C, 1.64 at 60 °C (shake flask-UV spectrophotometry, Kramer and Henze, 1990) 
1.66 at 25 °C (shake flask-UV spectrophotometry, Nagajawa et al., 1992) 
 
Solubility in organics: 
Soluble in alcohol (≈ 16.7 g/L) and benzene (50 g/L) (Windholz et al., 1983). 
 
Solubility in water (mg/L): 
124.7 at 25 °C (Leiga and Sarmousakis, 1966) 
370 at 100 °C (quoted, Windholz et al., 1983) 
 
Environmental fate: 
 Biological. Under anaerobic and aerobic conditions using a sewage inoculum, 1,2-
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dinitrobenzene degraded to nitroaniline (Hallas and Alexander, 1983). 
 Photolytic. Low et al. (1991) reported that the nitro-containing compounds (e.g., 2,4-
dinitrophenol) undergo degradation by UV light in the presence of titanium dioxide yielding 
ammonium, carbonate, and nitrate ions. By analogy, 1,2-dinitrobenzene should degrade forming 
identical ions. 
 Chemical/Physical. Releases toxic nitrogen oxides when heated to decomposition (Sax and 
Lewis, 1987). 1,2-Dinitrobenzene will not hydrolyze in water (Kollig, 1993). 
 
Exposure limits (mg/m3): NIOSH REL: TWA 1, IDLH 50; OSHA PEL: TWA 1; ACGIH TLV: 
TWA 0.15 ppm for all isomers (adopted). 
 
Toxicity: 
 EC50 (15-min) for Photobacterium phosphoreum 232 µg/L (Yuan and Lang, 1997). 
 IC50 (24-h) for river bacteria 1.80 mg/L (Yuan and Lang, 1997). 
 
Uses: Organic synthesis; dyes. 
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1,3-DINITROBENZENE 
 
Synonyms: AI3-02913; Binitrobenzene; CCRIS 1802; 2,4-Dinitrobenzene; m-Dinitrobenzene; 
1,3-Dinitrobenzol; EINECS 202-776-8; NSC 7189; UN 1597. 
 

NO2

NO2  
 
CASRN: 99-65-0; DOT: 1597; DOT label: Poison; molecular formula: C6H4N2O4; FW: 168.11; 
RTECS: CZ7350000 
 
Physical state and color: 
White to yellowish crystals 
 
Melting point (°C): 
90 (Weast, 1986) 
90.20 (Martin et al., 1979) 
 
Boiling point (°C): 
300–303 (Windholz et al., 1983) 
 
Density (g/cm3): 
1.5751 at 18 °C (Weast, 1986) 
1.368 at 89 °C (Aldrich, 1990) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.79 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
150 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
11.4 (Andrews et al., 1926) 
 
Henry’s law constant (x 10-8 atm⋅m3/mol): 
4.90 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
 
Bioconcentration factor, log BCF: 
1.87 (3-d exposure, Poecilia reticulata, Deneer et al., 1987) 
 
Ionization potential (eV): 
10.43 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Kd = 1,800 mL/g on a Cs+-kaolinite (Haderlein and Schwarzenbach, 1993) 
 
Octanol/water partition coefficient, log Kow: 
1.52 at 25 °C, 1.48 at 60 °C (shake flask-UV spectrophotometry, Kramer and Henze, 1990) 
 
Solubility in organics: 
Soluble in acetone, ether, pyrimidine (Weast, 1986), alcohol (27 g/L), pyridine (3,940 g/kg at 20–
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25 °C) (Dehn, 1917); freely soluble in benzene, chloroform, ethyl acetate (Windholz et al., 1983), 
and toluene. 
 
Solubility in water: 
3.13 g/L at 100 °C (quoted, Windholz et al., 1983) 
532.8 mg/L at 25 °C (Leiga and Sarmousakis, 1966) 
469 mg/L at 15 °C, 3,200 mg/L at 100 °C (quoted, Verschueren, 1983) 
654 mg/kg at 30 °C (shake flask-interferometer, Gross and Saylor, 1931) 
4.67 mM at 35 °C (Hine et al., 1963) 
>21.4 g/kg at 20–25 °C (shake flask-gravimetric, Dehn, 1917) 
5.12 mmol/kg at 25.0 °C (shake flask-UV spectrophotometry, Vesala, 1974) 
 
Vapor pressure (mmHg): 
8.15 x 10-4 at 35 °C (Hine et al., 1963) 
 
Environmental fate: 
 Biological. Under anaerobic and aerobic conditions using a sewage inoculum, 1,3-
dinitrobenzene degraded to nitroaniline (Hallas and Alexander, 1983). In activated sludge 
inoculum, following a 20-d adaptation period, no degradation was observed (Pitter, 1976). 
 Photolytic.  Low et al. (1991) reported that the nitro-containing compounds (e.g., 2,4-
dinitrophenol) undergo degradation by UV light in the presence of titanium dioxide yielding 
ammonium, carbonate, and nitrate ions. By analogy, 1,3-dinitrobenzene should degrade forming 
identical ions. 
 Chemical/Physical. Releases toxic nitrogen oxides when heated to decomposition (Sax and 
Lewis, 1987). 1,3-Dinitrobenzene will not hydrolyze in water (Kollig, 1993). 
 Although no products were identified, 1,3-dinitrobenzene (1.5 x 10-5 M) was reduced by iron 
metal (33.3 g/L acid washed 18 to 20 mesh) in a carbonate buffer (1.5 x 10-2 M) at pH 5.9 and 15 
°C. Based on the pseudo-first-order disappearance rate of 0.0339/min, the half-life was 20.4 min 
(Agrawal and Tratnyek, 1996). 
 
Exposure limits (mg/m3): NIOSH REL: TWA 1, IDLH 50; OSHA PEL: TWA 1; ACGIH TLV: 
TWA 0.15 ppm for all isomers (adopted). 
 
Toxicity: 
 EC50 (15-min) for Photobacterium phosphoreum 4.03 mg/L (Yuan and Lang, 1997). 
 IC50 (24-h) for river bacteria 8.62 mg/L (Yuan and Lang, 1997). 
 LC50 (96-h) for fathead minnows 12.7 mg/L (Spehar et al., 1982). 
 Acute oral LD50 for rats 83 mg/kg, wild birds 42 mg/kg (quoted, RTECS, 1985). 
 Subchronic NOEC for Selenastrum capricornutum 260 µg/L (vn der Schalie, 1983). 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however, a DWEL of 5 
µg/L was recommended (U.S. EPA, 2000). 
 
Uses: Organic synthesis; dyes. 
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1,4-DINITROBENZENE 
 
Synonyms: BRN 1105828; CCRIS 3092; p-Dinitrobenzene; Dithane A-4; EINECS 202-833-7; 
NSC 3809; UN 1597. 
 

NO2

NO2  
 
CASRN: 100-25-4; DOT: 1597; DOT label: Poison; molecular formula: C6H4N2O4; FW: 168.11; 
RTECS: CZ7525000 
 
Physical state and color: 
Clear, colorless to white crystalline solid or monoclinic crystals. Slowly turns yellow on exposure 
to air. 
 
Melting point (°C): 
174.00 (Martin et al., 1979) 
 
Boiling point (°C): 
299 (NIOSH, 1997) 
 
Density (g/cm3): 
1.625 at 18 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.79 at 20 °C using method of Hayduk and Laudie (1974) 
 
Entropy of fusion (cal/mol⋅K): 
15.0 (Andrews et al., 1926) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
4.79 at 35 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
10.50 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Kd ≈ 4,000 mL/g on a Cs+-kaolinite (Haderlein and Schwarzenbach, 1993). 
 
Octanol/water partition coefficient, log Kow: 
1.35 at 25 °C, 1.30 at 60 °C (shake flask-UV spectrophotometry, Kramer and Henze, 1990) 
 
Solubility in organics: 
Soluble in acetone, acetic acid, benzene, toluene (Weast, 1986), and alcohol (3.3 g/L) (Windholz 
et al., 1983) 
 
Solubility in water: 
61.8 mg/L at 25 °C (Leiga and Sarmousakis, 1966) 
80 mg/L in cold water, 1.8 g/L at 100 °C (quoted, Windholz et al., 1983) 
0.617 mM at 35 °C (Hine et al., 1963) 
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Vapor pressure (mmHg): 
2.25 x 10-4 at 35 °C (Hine et al., 1963) 
 
Environmental fate: 
 Biological. In activated sludge inoculum, following a 20-d adaptation period, no biodegradation 
was observed (Pitter, 1976). 
 Photolytic.  Low et al. (1991) reported that the nitro-containing compounds (e.g., 2,4-
dinitrophenol) undergo degradation by UV light in the presence of titanium dioxide yielding 
ammonium, carbonate, and nitrate ions. By analogy, 1,4-dinitrobenzene should degrade forming 
identical ions. 
 Chemical/Physical. Releases toxic nitrogen oxides when heated to decomposition (Sax and 
Lewis, 1987). 1,4-Dinitrobenzene will not hydrolyze in water (Kollig, 1993). 
 
Exposure limits (mg/m3): NIOSH REL: TWA 1, IDLH 50; OSHA PEL: TWA 1 ACGIH TLV: 
TWA 0.15 ppm for all isomers (adopted). 
 
Toxicity: 
 EC50 (15-min) for Photobacterium phosphoreum 260 µg/L (Yuan and Lang, 1997). 
 IC50 (24-h) for river bacteria 1.27 mg/L (Yuan and Lang, 1997). 
 
Uses: Organic synthesis; dyes. 
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4,6-DINITRO-o-CRESOL 
 
Synonyms: AI3-00154; AI3-01567; AIDS 188434; Antinonin; Antinonnon; Arborol; BRN 
2054389; Capsine; Caswell No. 390; CCRIS 6822; Chemsect DNOC; C.I. 10310; Degrassan; 
Dekrysil; Detal; Dinitrocresol; Dinitro-o-cresol; 2,4-Dinitro-o-cresol; 3,5-Dinitro-o-cresol; 
Dinitrodendtroxal; 3,5-Dinitro-2-hydroxytoluene; Dinitrol; Dinitromethyl cyclohexyltrienol; 2,4-
Dinitro-2-methylphenol; 2,4-Dinitro-6-methylphenol; 4,6-Dinitro-2-methylphenol; Dinitrosol; 
Dinoc; Dinurania; DN; DNC; DN-dry mix no. 2; DNOC; 4,6-DNOC; Effusan; Effusan 3436; 
EINECS 208-601-1; Elgetol; Elgetol 30; Elipol; ENT 154; EPA pesticide chemical code 037507; 
Extrar; Hedolit; Hedolite; 2-Hydroxy-3,5-dinitrotoluene; K III; K IV; Kresamone; Krezotol 50; 
Lipan; 2-Methyl-4,6-dinitrophenol; 6-Methyl-2,4-dinitrophenol; Nitrador; Nitrofan; NSC 2082; 
Prokarbol; Rafex; Rafex 35; Raphatox; RCRA waste number P047; Sandolin; Sandolin A; 
Selinon; Sinox; Trifina; Trifocide; UN 1598; Winterwash. 
 

H3C

OH

NO2

NO2  
 
CASRN: 534-52-1; DOT: 1598; molecular formula: C7H6N2O5; FW: 198.14; RTECS: 
GO9625000; Merck Index: 12, 3331 
 
Physical state, color, and odor: 
Yellow, odorless crystals 
 
Melting point (°C): 
86.5 (Weast, 1986) 
 
Boiling point (°C): 
312 (ACGIH, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.69 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
4.35 at 25 °C (Dean, 1973) 
4.39, 4.46 at 25 °C (ionic strength 0.01 M, Jafvert et al., 1990) 
4.31 at 21.5 °C (Schwarzenbach et al., 1988) 
 
Flash point (°C): 
Noncombustible solid (NIOSH, 1997) 
 
Lower explosive limit: 
For a dust, 30 mg/m3 is the minimum explosive concentration in air (NIOSH, 1997). 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
1.4 at 25 °C (gas stripping-UV spectrophotometry, Warner et al., 1987) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.41 (quoted, Meylan et al., 1992) 
3.28 (activated carbon, Blum et al., 1994) 
Kd ≈ 18,000 mL/g on a Cs+-kaolinite (Haderlein and Schwarzenbach, 1993) 
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Octanol/water partition coefficient, log Kow: 
2.14, 2.16 (aqueous phase contained 0.1 or 0.5 M HCl, Jafvert et al., 1990) 
2.12 at 22 °C (shake flask-UV spectrophotometry, Schwarzenbach et al., 1988) 
 
Solubility in organics: 
At 15 °C (mg/L): methanol (7.33), ethanol (9.12), chloroform (37.2), acetone (100.6) (quoted, 
Bailey and White, 1965). 
 
Solubility in water: 
0.013 wt % at 15 °C (Berg, 1983) 
128 mg/L at 20 °C (quoted, Meites, 1963) 
198 mg/L in buffer solution at pH 1.5 and 20 °C (Schwarzenbach et al., 1988) 
 
Vapor pressure (x 10-5 mmHg): 
5.2 at 25 °C (Melnikov, 1971) 
5 at 20 °C (ACGIH, 1986) 
 
Environmental fate: 
 Biological. In plants and soils, the nitro groups are reduced to amino groups (Hartley and Kidd, 
1987). When 4,6-dinitro-o-cresol was statically incubated in the dark at 25 °C with yeast extract 
and settled domestic wastewater inoculum, no significant biodegradation and necessary 
acclimation for optimum biooxidation within the 4-wk incubation period was observed (Tabak et 
al., 1981). When 4,6-dinitro-o-cresol (100 mg/L) was incubated in a Warburg respirometer for 3 h 
in the presence of phenol-adapted bacteria, the measured biological oxygen demand was 22.3% 
(Chambers et al., 1963). 
 Photolytic.  Low et al. (1991) reported that the nitro-containing compounds (e.g., 2,4-
dinitrophenol) undergo degradation by UV light in the presence of titanium dioxide yielding 
ammonium, carbonate, and nitrate ions. By analogy, 4,6-dinitro-o-cresol should degrade forming 
identical ions. 
 Chemical/Physical. At influent concentrations (pH 3.0) of 1.0, 0.1, 0.01, and 0.001 mg/L, the 
GAC adsorption capacities were 237, 114, 55, and 26 mg/g, respectively. At pH 5.2 and pH 9.0 at 
influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities were 169, 
76, 34, and 15 mg/g and 43, 5.3, 0.7, and 0.1 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits (mg/m3): NIOSH REL: TWA 0.2, IDLH 5; OSHA PEL: TWA 0.2; ACGIHTLV: 
TWA 0.2 (adopted). 
 
Symptoms of exposure: Headache, fever, profuse sweating, rapid pulse and respiration, cough, 
shortness of breath, and coma (Patnaik, 1992) 
 
Toxicity: 
 EC50 (48-h) for Daphnia pulex 145 µg/L (Mayer and Ellersieck, 1986). 
 LC50 (8-d) for fathead minnows 1.3–1.7 mg/L (Spehar et al., 1982). 
 LC50 (96-h) for fathead minnows 1.9–2.2 mg/L (Spehar et al., 1982). 
 LC50 (48-h) for fathead minnows 8.6 mg/L (Spehar et al., 1982). 
 LD50 for mice 47 mg/kg, rats 10 mg/kg (quoted, RTECS, 1985); sheep 200 mg/kg (quoted, 
Worthing and Hance, 1991). 
 LD50 (skin) for rats 200 mg/kg (quoted, RTECS, 1985). 
 
Uses: Dormant ovicidal spray for fruit trees (highly phototoxic and cannot be used successfully on 
actively growing plants); selective herbicide and insecticide. 
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2,4-DINITROPHENOL 
 
Synonyms: AI3-01535; Aldifen; BRN 1246142; Caswell No. 392; CCRIS 3102; Chemox PE; 
Dinofan; α-Dinitrophenol; DNP; 2,4-DNP; EINECS 200-087-7; EPA pesticide chemical code 
037509; Fenoxyl carbon N; 1-Hydroxy-2,4-dinitrobenzene; Maroxol-50; Nitro kleenup; NSC 
1532; RCRA waste number P048; Solfo black B; Solfo black BB; Solfo black 2B supra; Solfo 
black G; Solfo black SB; Tetrasulphur black PB; Tetrosulphur PBR; UN 1320; X 32. 
 

OH

NO2

NO2  
 
CASRN: 51-28-5; DOT: 0076; DOT label: Poison; molecular formula: C6H4N2O5; FW: 184.11; 
RTECS: SL2800000; Merck Index: 12, 3333 
 
Physical state, color, and odor: 
Yellow crystals with a sweet, musty odor 
 
Melting point (°C): 
115–116 (Weast, 1986) 
106–108 (Acros Organics, 2002) 
111–113 (Fluka, 1988) 
 
Boiling point (°C): 
Sublimes (Weast, 1986) 
 
Density (g/cm3): 
1.683 at 24 °C (Weast, 1986) 
1.68 at 20 °C (Weiss, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.76 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
4.09 at 25 °C (Dean, 1973) 
3.94 at 21.5 °C (Schwarzenbach et al., 1988) 
 
Entropy of fusion (cal/mol⋅K): 
14.89 (Poeti et al., 1982) 
 
Henry’s law constant (atm⋅m3/mol): 
5.70 x 10-8 at 5 °C (average derived from six field experiments, Lüttke and Levsen, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Kd >9,000 mL/g on a Cs+-kaolinite (Haderlein and Schwarzenbach, 1993) 
1.25 (estimated, Montgomery, 1989) 
 
Octanol/water partition coefficient, log Kow: 
1.53 at 22 °C (shake flask, Brecken-Folse et al., 1994) 
1.50 (shake flask-UV spectrophotometry, Stockdale and Selwyn, 1971) 
1.56 at 20 °C and pH 2 (shake flask-UV spectrophotometry, Korenman et al., 1977) 
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1.67 at 22 °C (shake flask-UV spectrophotometry, Schwarzenbach et al., 1988) 
1.55 at 25 °C and pH 2 (shake flask-UV spectrophotometry, Terada et al., 1981) 
 
Solubility in organics: 
At 15 °C (wt %): 13.46 in ethyl acetate, 26.42 in acetone, 5.11 in chloroform, 16.72 in pyridine, 
0.42 in carbon tetrachloride, 5.98 in toluene (Windholz et al., 1983); 30.5 g/L in alcohol (Meites, 
1963). 
 
Solubility in water: 
5,600 mg/L at 18 °C, 43,000 mg/L at 100 °C (quoted, Verschueren, 1983) 
415, 691, and 975 mg/L at 15.1, 25.0, and 35.0 °C, respectively (shake flask-conductimetry, 

Achard et al., 1996) 
In mg/L at pH 1.5: 172 at 5 °C, 207 at 10 °C, 335 at 20 °C, 473 at 30 °C (Schwarzenbach et al., 

1988) 
3.46 mM at 25 °C (Caturla et al., 1988) 
In wt %: 0.137 at 54.5 °C, 0.301 at 75.8 °C, 0.587 at 87.4 °C, 1.22 at 96.2 °C (quoted, Windholz et 

al., 1983) 
202 mg/L at 12.5 °C (quoted, Meites, 1963) 
 
Vapor pressure (x 10-5 mmHg): 
39 at 20 °C (Schwarzenbach et al., 1988) 
 
Environmental fate: 
 Biological. When 2,4-dinitrophenol was statically incubated in the dark at 25 °C with yeast 
extract and settled domestic wastewater inoculum, significant biodegradation with rapid 
adaptation was observed. At concentrations of 5 and 10 mg/L, 60 and 68% biodegradation, 
respectively, were observed after 7 d (Tabak et al., 1981). In activated sludge inoculum, 85.0% 
COD removal was achieved. The average rate of biodegradation was 6.0 mg COD/g⋅h (Pitter, 
1976). 
 Conversely, 2,4-dinitrophenol did not degrade when inoculated with 1 mL of an enrichment 
culture isolated from alluvial and pokkali soils (5-day-old cultures of Flavobacterium sp. ATCC 
27551 and Pseudomonas sp. ATCC 29353) (Sudhaker-Barik and Sethunathan, 1978a). 
 Photolytic. When an aqueous 2,4-dinitrophenol solution containing titanium dioxide was 
illuminated by UV light, ammonium, carbonate, and nitrate ions formed as the major products 
(Low et al., 1991). 
 Chemical/Physical. Ozonation of an aqueous solution containing 2,4-dinitrophenol (100 mg/L) 
yielded formic, acetic, glyoxylic and oxalic acids (Wang, 1990). 2,4-Dinitrophenol will not 
undergo hydrolysis (Kollig, 1993). 
 In an aqueous solution (initial pH 5.0), 2,4-dinitrophenol (100 µM) reacted with Fenton’s 
reagent (35 µM). After 13-min and 3-h, about 50 and 90% of the 2,4-dinitrophenol was destroyed, 
respectively. After 7 h, no aromatic oxidation products were detected. The pH of the solution 
decreased due to the formation of nitric acid (Lipczynska-Kochany, 1991). 
 At influent concentrations (pH 3.0) of 10, 1.0, 0.1, and 0.01 mg/L, the GAC adsorption 
capacities were 380, 160, 69, and 29 mg/g, respectively. At pH 5.2 and pH 9.0 at influent 
concentrations of 10, 1.0, 0.1, and 0.01 mg/L, the GAC adsorption capacities were 140, 33, 8.0, 
and 1.9 mg/g and 73, 41, 23, and 13 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Symptoms of exposure: Heavy sweating, nausea, vomiting, collapse, and death (Patnaik, 1992) 
 
Toxicity: 
 LC50 (contact) for earthworm (Eisenia fetida) 0.6 µg/cm2 (Neuhauser et al., 1985). 



2,4-Dinitrophenol    465 
 

 

 LC50 (8-d) for fathead minnows 16 mg/L (Spehar et al., 1982). 
 LC50 (96-h) for bluegill sunfish 620 µg/L, fathead minnows 17 mg/L (Spehar et al., 1982), 
Cyprinodon variegatus 29 ppm (Heitmuller et al., 1981). 
 LC50 (72-h) for Cyprinodon variegatus 32 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for fathead minnows 7.3 mg/L (Spehar et al., 1982); Daphnia magna 4.1 mg/L 
(LeBlanc, 1980), Cyprinodon variegatus 32 ppm (Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna 4.5 mg/L (LeBlanc, 1980), Cyprinodon variegatus 42 ppm 
(Heitmuller et al., 1981). 
 Acute oral LD50 for mice 45 mg/kg, guinea pigs 81 mg/kg, rats 30 mg/kg, rabbits 30 mg/kg, 
wild birds 13 mg/kg (quoted, RTECS, 1985). 
 LD50 (subcutaneous) for rats 25 mg/kg (quoted, RTECS, 1985). 
 Heitmuller et al. (1981) reported a NOEC of 10 ppm. 
 
Uses: Organic synthesis; photographic agent; manufacture of pesticides, herbicides, explosives, 
and wood preservatives; yellow dyes; preparation of picric acid and diaminophenol (photographic 
developer); indicator; analytical reagent for potassium and ammonium ions; insecticide. 
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2,4-DINITROTOLUENE 
 
Synonyms: AI3-15342; BRN 1912834; CCRIS 268; 2,4-DNT; 2,4-Dinitromethylbenzene; 
Dinitrotoluol; 2,4-Dinitrotoluol; DNT; 2,4-DNT; EINECS 204-450-0; 1-Methyl-2,4-dinitro-
benzene; NCI-C01865; NSC 7194; RCRA waste number U105; UN 2038. 
 

CH3

NO2

NO2  
 
CASRN: 121-14-2; DOT: 1600 (liquid); 2038 (solid); molecular formula: C7H6N2O4; FW: 182.14; 
RTECS: XT1575000 
 
Physical state, color, and odor: 
Yellow to red needles or yellow liquid with a faint, characteristic odor 
 
Melting point (°C): 
71.1 (Lenchitz and Velicky, 1970) 
67–70 (Aldrich, 1990) 
 
Boiling point (°C): 
300 with slight decomposition (quoted, Howard, 1989) 
 
Density (g/cm3): 
1.521 at 15 °C (Sax, 1984) 
1.379 at 20 °C (Weiss, 1986) 
1.3208 at 71 °C (quoted, Keith and Walters, 1992) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.76 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
13.53 (Perrin, 1972) 
 
Flash point (°C): 
206.7 (Weiss, 1986) 
 
Entropy of fusion (cal/mol⋅K): 
14.01 (Tsonopoulos and Prausnitz, 1971) 
 
Henry’s law constant (x 10-8 atm⋅m3/mol): 
5.39 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.79 using method of Karickhoff et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
1.98 (Mabey et al., 1982; Hansch and Leo, 1985) 
 
Solubility in organics: 
Soluble in acetone, ethanol, benzene, ether, and pyrimidine (Weast, 1986) 
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Solubility in water (mg/L) 
129 at 12.4 °C, 182 at 21.7 °C, 188 at 22.0 °C, 199 at 25.2 °C, 269 at 32.0 °C, 397 at 41.2 °C, 416 

at 42.0 °C, 608 at 51.0 °C, 975 at 61.8 °C (Phelan and Barnett, 2001) 
97 at 4 °C, 150 at 20 °C, 235 at 30 °C, 390 at 40 °C; in seawater (33.1 g of salt/kg of seawater): 78 

at 4 °C, 127 at 20 °C, 197 at 30 °C, 321 at 40 °C (Prak and O’Sullivan, 2006) 
 
Vapor pressure (x 10-4 mmHg): 
1.1 at 20 °C (quoted, Howard, 1989) 
12.98 at 58.765 °C (Knuden effusion method, Lenchitz and Velicky, 1970) 
450 at 72 °C (Rittfeldt, 2001) 
 
Environmental fate: 
 Biological. When 2,4-dinitrotoluene was statically incubated in the dark at 25 °C with yeast 
extract and settled domestic wastewater inoculum, significant biodegradation with gradual 
acclimation was followed by deadaptive process in subsequent subcultures. At a concentration of 5 
mg/L, 77, 61, 50, and 27% losses were observed after 7, 14, 21, and 28-d incubation periods, 
respectively. At a concentration of 10 mg/L, only 50, 49, 44, and 23% were observed after 7, 14, 
21, and 28-d incubation periods, respectively (Tabak et al., 1981). 
 Razo-Flores et al. (1999) studied the fate of 2,4-dinitrotoluene (120 mg/L) in an upward-flow 
anaerobic sludge bed reactor containing a mixture of volatile fatty acids and/or glucose as electron 
donors. 2,4-Dinitrotoluene was transformed to 2,4-diaminotoluene (52% molar yield) in stoichio-
metric amounts until day 125. Thereafter, the amine underwent continued degradation. 
Approximately 98.5% of the volatile fatty acids in the reactor was converted to methane during the 
202-d experiment. 
 Haïdour and Ramos (1996) analyzed the degradation products of 2,4,6-trinitrotoluene, 2,4-
dinitrotoluene, and 2,6-dinitrotoluene by the bacterium Pseudomonas sp. clone A under aerobic 
conditions utilizing 2,4-dinitrotoluene as a source of nitrogen. Two metabolites tentatively 
identified were 2-amino-4-nitrotoluene and 4-amino-2-nitrotoluene. Also, three azoxytoluenes 
were identified: 4,4′-dinitro-2,2′-azoxytoluene, 2,2′-dinitro-4,4′-azoxytoluene, and 2,4′-dinitro-
2′,4-azoxytoluene. 2-Amino-4-nitrotoluene and 4-amino-2-nitrotoluene were also identified as 
products of 2,4-dinitrotoluene metabolism by Clostridium acetobutylicum via the hydroxyl-
aminonitrotoluene intermediates, namely 4-hydroxylamino-2-nitrotoluene and 2-hydroxylamino-
4-nitrotoluene (Hughes et al., 1999). 
 Photolytic. Low et al. (1991) reported that nitro-containing compounds (e.g., 2,4-dinitrophenol) 
degrade via UV light in the presence of titanium dioxide yielding ammonium, carbonate, and 
nitrate ions. By analogy, 2,4-dinitrotoluene should degrade forming identical ions. 
 Chemical/Physical. Wet oxidation of 2,4-dinitrotoluene at 320 °C yielded formic and acetic 
acids (Randall and Knopp, 1980). 
 2,4-Dinitrotoluene will not hydrolyze because it does not contain a hydrolyzable function group 
(Kollig, 1993). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 146, 71, 34, and 17 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Toxicity: 
 EC50 (15-min) for Photobacterium phosphoreum 4.17 mg/L (Yuan and Lang, 1997). 
 IC50 (24-h) for river bacteria 35.5 mg/L (Yuan and Lang, 1997). 
 Acute oral LD50 for mice 790 mg/kg, rats 268 mg/kg, guinea pigs 1.30 g/kg (quoted, RTECS, 
1985). 
 Chronic NOEC for Daphnia magna 60 µg/L (Kuhn et al., 1989). 
 
Drinking water standard: No MCLGs or MCLs have been proposed although 2,4-dichloro-
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toluene was listed for regulation (U.S. EPA, 1996). A DWEL of 100 µg/L was recommended 
(U.S. EPA, 2000). 
Uses: Organic synthesis; intermediate for toluidine, dyes, explosives, and in manufacture of 
polyurethanes. 
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2,6-DINITROTOLUENE 
 
Synonyms: BRN 2052046; C-11008; CCRIS 1006; 2,6-DNT; 2,6-Dinitromethylbenzene; 2,6-
Dinitrotoluol; 2,6-DNT; EINECS 210-106-0; 2-Methyl-1,3-dinitrobenzene; RCRA waste num-
ber U106; UN 1600; UN 2038. 
 

O2N

CH3

NO2

 
 
CASRN: 606-20-2; DOT: 1600 (liquid); 2038 (solid); molecular formula: C7H6N2O4; FW: 182.14; 
RTECS: XT1925000 
 
Physical state and color: 
Pale yellow, orange, brown or reddish rhombic crystals. Odor threshold concentration in water is 
100 ppb (quoted, Keith and Walters, 1992). 
 
Melting point (°C): 
66 (Weast, 1986) 
 
Boiling point (°C): 
285 (Maksimov, 1968) 
 
Density (g/cm3): 
1.2833 at 111 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.76 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
206.7 (calculated, Weiss, 1986) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
2.17 (quoted, Howard, 1989) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.79 using method of Karickhoff et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
2.10 at 25 °C (shake flask-UV spectrophotometry, Nakagawa et al., 1992) 
 
Solubility in organics: 
Soluble in ethanol (Weast, 1986) and many other organic solvents including chloroform and 
carbon tetrachloride. 
 
Solubility in water: 
180 mg/L mg/L (Mabey et al., 1982) 
≈ 300 mg/L (quoted, Mills et al., 1985) 
 
Vapor pressure (x 10-4 mmHg): 
3.5 at 20 °C (quoted, Howard, 1989) 
5.67 at 25 °C (Banerjee et al., 1990) 
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Environmental fate: 
 Biological. When 2,6-dinitrotoluene was statically incubated in the dark at 25 °C with yeast 
extract and settled domestic wastewater inoculum, significant biodegradation with gradual 
acclimation was followed by deadaptive process in subsequent subcultures. At a concentration of 5 
mg/L, 82, 55, 47, and 29% losses were observed after 7, 14, 21, and 28-d incubation periods, 
respectively. At a concentration of 10 mg/L, only 57, 49, 35, and 13% were observed after 7, 14, 
21, and 28-d incubation periods, respectively (Tabak et al., 1981). Under anaerobic and aerobic 
conditions, a sewage inoculum degraded 2,6-dinitrotoluene to aminonitrotoluene (Hallas and 
Alexander, 1983). 
 Haïdour and Ramos (1996) analyzed the degradation products of 2,4,6-trinitrotoluene, 2,4-
dinitrotoluene, and 2,6-dinitrotoluene by the bacterium Pseudomonas sp. clone A under aerobic 
conditions. The bacterium utilized 2,6-dinitrotoluene as a source of nitrogen yielding two 
compounds: 2-amino-6-toluene and 6,6′-dinitro-2,2′-azoxytoluene. 2-Hydroxylamino-6-nitro-
toluene and subsequent formation of 2,6-dihydroxyaminotoluene were reported as intermediate 
products of 2,6-dinitrotoluene metabolism by Clostridium acetobutylicum. 2,6-Diaminotoluene 
was reported as the end product (Hughes et al., 1999). 
 Photolytic. Simmons and Zepp (1986) estimated the photolytic half-life of 2,6-dinitrotoluene in 
surface water to range from 2 to 17 h. 
 Low et al. (1991) reported that the nitro-containing compounds (e.g., 2,4-dinitrophenol) undergo 
degradation by UV light in the presence of titanium dioxide yielding ammonium, carbonate, and 
nitrate ions. By analogy, 2,6-dinitrotoluene should degrade forming identical ions. 
 Chemical/Physical. 2,6-Dinitrotoluene will not hydrolyze (Kollig, 1993). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 145, 70, 33, and 16 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits (mg/m3): TWA: 1.5, IDLH: 200 (Weiss, 1986). 
 
Toxicity: 
 EC50 (15-min) for Photobacterium phosphoreum 9.78 mg/L (Yuan and Lang, 1997). 
 IC50 (24-h) for river bacteria 63.2 mg/L (Yuan and Lang, 1997). 
 Acute oral LD50 for mice 621 mg/kg, rats 177 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard: No MCLGs or MCLs have been proposed although 2,6-dinitrotoluene 
has been listed for regulation (U.S. EPA, 1996). In addition, a DWEL of 40 µg/L was 
recommended (U.S. EPA, 2000). 
 
Uses: Organic synthesis; propellant additive; manufacture of explosives; intermediate in the 
manufacture of polyurethanes. 
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DI-n-OCTYL PHTHALATE 
 
Synonyms: AI3-15071; 1,2-Benzenedicarboxylic acid, dioctyl ester; 1,2-Benzenedicarboxylic 
acid, di-n-octyl ester; o-Benzenedicarboxylic acid, dioctyl ester; BRN 1915994; CCRIS 6196; 
Celluflex DOP; Dinopol NOP; Dioctyl-o-benzenedicarboxylate; Dioctyl phthalate; n-Dioctyl 
phthalate; DNOP; DOP; EINECS 204-214-7; NSC 15318; Octyl phthalate; n-Octyl phthalate; 
Phthalic acid, di-n-octyl ester; n-Phthalic acid, di-n-octyl ester; Polycizer 162; PX 138; RCRA 
waste number U107; Vinicizer 85. 
 

O

O

O

O

CH3

CH3

 
 
Note: In the documented literature, dioctyl phthalate is synonymous with bis(2-ethylhexyl) 
phthalate. Not to be confused with di-n-octyl phthalate. 
 
CASRN: 117-84-0; molecular formula: C24H38O4; FW: 390.57; RTECS: TI1925000 
 
Physical state, color, and odor: 
Clear, light colored, viscous, oily liquid with a slight odor 
 
Melting point (°C): 
-25 (Fishbein and Albro, 1972) 
 
Boiling point (°C): 
386 (Weiss, 1986) 
 
Density (g/cm3): 
0.98768 at 14.89 °C, 0.98375 at 20.07 °C, 0.98000 at 25.00 °C, 0.97621 at 30.02 °C (De Lorenzi 

et al., 1997) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.39 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
218.3 (Weiss, 1986) 
 
Lower explosive limit (%): 
Not pertinent (Weiss, 1986) 
 
Upper explosive limit (%): 
Not pertinent (Weiss, 1986) 
 
Henry’s law constant (x 10-12 atm⋅m3/mol): 
1.41 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Bioconcentration factor, log BCF: 
3.97 (Gambusia affinis, Sanborn et al., 1975) 
 
Soil organic carbon/water partition coefficient, log Koc: 
8.99 using method of Karickhoff et al. (1979) 
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Octanol/water partition coefficient, log Kow: 
8.17 at 25 °C (shake flask-GLC, Ellington, 1999) 
 
Solubility in water (mg/L): 
0.285 at 24 °C (quoted, Verschueren, 1983) 
3.0 at 25 °C (shake flask-GLC, Wolfe et al., 1980) 
0.020 (shake flask-turbidimetric, DeFoe et al., 1990) 
0.00051 at 25 °C (Ellington, 1999) 
0.00040 at 20 °C in carbon treated well water poisoned with 50 mg/L mercuric chloride (Letinski 

et al., 2002) 
 
Vapor density: 
16.00 g/L at 25 °C, 13.52 (air = 1) 
 
Vapor pressure (x 10-8 mmHg): 
5 at 82 °C, 500 at 132 °C (Gross and Colony, 1973) 
 
Environmental fate: 
 Biological. o-Phthalic acid was tentatively identified as the major degradation product of di-n-
octyl phthalate produced by the bacterium Serratia marcescens (Mathur and Rouatt, 1975). When 
di-n-octyl phthalate was statically incubated in the dark at 25 °C with yeast extract and settled 
domestic wastewater inoculum, no degradation was observed after 7 d. In a 21-d period, however, 
gradual adaptation did occur, resulting in 94 and 93% losses at concentrations of 5 and 10 mg/L, 
respectively (Tabak et al., 1981). In the presence of suspended natural populations from 
unpolluted aquatic systems, the second-order microbial transformation rate constant determined in 
the laboratory was reported to be 3.7 ± 0.6 x 10-13 L/organism⋅h (Steen, 1991). 
 Chemical/Physical. Under alkaline conditions, di-n-octyl phthalate will initially hydrolyze to n-
octyl hydrogen phthalate and 1-octanol. The monoester will undergo hydrolysis forming o-
phthalic acid and 1-octanol (Kollig, 1993). The hydrolysis half-life at pH 7 and 25 °C was 
estimated to be 107 yr (Ellington et al., 1988). 
 
Symptoms of exposure: Ingestion may cause nausea, somnolence, hallucination, and lacrimation 
(Patnaik, 1992). 
 
Toxicity: 
 LC50 (contact) for earthworm (Eisenia fetida) 3,140 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (96-h) for fathead minnow >45 µg/L (DeFoe et al., 1990). 
 Acute oral LD50 for mice 6,513 mg/kg (quoted, RTECS, 1985); rats 13,000 mg/kg (Dogra et al., 
1989); mice 1,250-1,954 mg/kg (Etnier, 1987). 
 Chronic NOEL for Daphnia magna 320 µg/L (McCarthy and Whitmore, 1985). 
  
Source: Detected in distilled water-soluble fractions of new and used motor oil at concentrations 
of 1.3 to 1.4 and 73 to 78 µg/L, respectively (Chen et al., 1994). May leach from plastic products 
(e.g., tubing, containers) used in laboratories during chemical analysis of aqueous samples. 
 
Use: Plasticizer to impart flexibility for polyvinyl chloride (PVC) and other vinyl polymers. 
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1,4-DIOXANE 
 
Synonyms: AI3-01055; BRN 0102551; CCRIS 269; Diethylene dioxide; 1,4-Diethylene dioxide; 
Diethylene ether; Diethylene oxide; Diokan; 1,4-Dioxacyclohexane; p-Dioxacyclohexane; Dioxan; 
Dioxane-1,4; p-Dioxane; para-Dioxane; Dioxyethylene ether; DIO; DOX; 1,4-DOX; EINECS 
204-661-8; Ethylene glycol ethylene ether; Glycol ethylene ether; NCI-C03689; NE 220; NSC 
8728; RCRA waste number U108; Tetrahydro-1,4-dioxin; Tetrahydro-p-dioxin; UN 1165. 
 

O

O

 
 
Note: May contain acetic acid, 2-methyl-1,3-dioxolane, and bis(2-chloroethyl) ether as impurities. 
May be inhibited with butylated hydroxytoluene.  
 
CASRN: 123-91-1; DOT: 1165; DOT label: Flammable liquid; molecular formula: C4H8O2; FW: 
88.11; RTECS: JG8225000; Merck Index: 12, 3353 
 
Physical state, color, and odor: 
Clear, colorless, very flammable, volatile liquid with a faint pleasant, ether-like odor. 
Experimentally determined detection and recognition odor threshold concentrations were 2.9 
mg/m3 (800 ppbv) and 6.5 mg/m3 (1.8 ppmv), respectively (Hellman and Small, 1974). 
 
Melting point (°C): 
11.8 (Weast, 1986) 
 
Boiling point (°C): 
101.37 (Reyes et al., 2003) 
 
Density (g/cm3): 
1.0337 at 20 °C (Weast, 1986) 
1.0280 at 25.00 °C, 1.0221 at 30.00 °C, 1.0110 at 40.00 °C, 0.9994 at 50.00 °C, 0.9886 at 60.00 

°C, 0.9766 at 70.00 °C (Abraham et al., 1971) 
1.03920 at 15.00 °C, 1.02793 at 25.00 °C, 1.01657 at 35.00 °C (Calvo et al., 1998) 
1.02666 at 25.00 °C (Govender et al., 1996) 
1.02809 at 25.00 °C, 1.01110 at 40.00 °C (Comelli et al., 1996) 
1.016595 at 35.00 °C (Contreras, 2001) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.10 (x = 0.000180), 1.10 (x = 0.000905), 1.09 (x = 0.00183), 1.06 (x = 0.00508), 0.95 (x = 
0.0222), 0.82 (x = 0.0407), 0.71 (x = 0.0806), 0.59 (x = 0.120), 0.52 (x = 0.170), 0.42 (x = 0.234), 
0.34 (x = 0.323), 0.32 (x = 0.449), 0.47 (x = 0.664), 0.85 (x = 0.798), 1.41 (x = 0.901), 1.92 (x = 
0.950), 2.38 (x = 0.988) (Leaist et al., 2000) 
 
Flash point (°C): 
12.8 (NIOSH, 1997) 
18.3 (open cup, Hawley, 1981) 
 
Lower explosive limit (%): 
2.0 (NIOSH, 1997) 
 
Upper explosive limit (%): 
22 (NIOSH, 1997) 
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Heat of fusion (kcal/mol): 
2.978 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
6.92 at pH 7.1 and 30 °C (headspace-GC, Friant and Suffet, 1979) 
5.00 (Cabani et al., 1971) 
4.55 (Rohrschneider, 1973) 
9.07 (Amoore and Buttery, 1978) 
209 (Hakuta et al., 1977) 
4.89 (static headspace-GC, Welke et al., 1998) 
 
Ionization potential (eV): 
9.13 ± 0.03 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
0.54 (calculated, Mercer et al., 1990) 
 
Octanol/water partition coefficient, log Kow: 
-0.42 at 20.0 °C (shake flask-chemical reaction, Collander, 1951) 
-0.27 (shake flask, Hansch and Leo, 1979) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, and ether (Weast, 1986). Miscible with most organic 
solvents (Huntress and Mulliken, 1941) including 2-methylpropanol, toluene, cychexanone, and 
cyclopentanone. 
 
Solubility in water: 
Miscible (Palit, 1947). 
 
Vapor density: 
3.60 g/L at 25 °C, 3.04 (air = 1) 
 
Vapor pressure (mmHg): 
29 at 20 °C (NIOSH, 1997) 
37.3 at 25.0 °C, 47.5 at 30.0 °C, 60.5 at 35.0 °C, 76.2 at 40.0 °C (Xu et al., 1996) 
38.1 at 25 °C (Banerjee et al., 1990) 
34.28 at 25.00 °C (GC, Hussam and Carr, 1985) 
 
Environmental fate: 
 Biological. Heukelekian and Rand (1955) reported a 10-d BOD value of 0.00 g/g which is 0.0% 
of the ThOD value of 1.89 g/g. 
 Photolytic. Irradiation of pure 1,4-dioxane through quartz using a 450-W medium-pressure 
mercury lamp gave meso and racemic forms of 1-hydroxyethyldioxane, a pair of diastereomeric 
dioxane dimers (Mazzocchi and Bowen, 1975), dioxanone, dioxanol, hydroxymethyldioxane, and 
hydroxyethylidenedioxane (Houser and Sibbio, 1977). When 1,4-dioxane is subjected to a 
megawatt ruby laser, 4% was decomposed yielding ethylene, carbon monoxide, hydrogen, and a 
trace of formaldehyde (Watson and Parrish, 1971). 
 Chemical/Physical. Anticipated products from the reaction of 1,4-dioxane with ozone or OH 
radicals in the atmosphere are glyoxylic acid, oxygenated formates, and OHCOCH2CH2OCHO 
(Cupitt, 1980). Storage of 1,4-dioxane in the presence of air resulted in the formation of 1,2-
ethanediol monoformate and 1,2-ethane diformate (Jewett and Lawless, 1980). Stefan and Bolton 
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(1998) studied the degradation of 1,4-dioxane in dilute aqueous solution by OH radicals. 
Degradation follows pseudo-first-order kinetics at a rate of 8.7 x 10-3/sec. Within 5 min of direct 
photolysis of hydrogen peroxide to generate OH radicals, almost 90% of the 1,4-dioxane reacted. 
Four primary intermediate formed were 1,2-ethanediol monoformate, 1,2-ethanediol diformate, 
formic acid, and methoxyacetic acid. These compounds were attacked by OH radicals yielding 
glycolic, glyoxylic, and acetic acids which led to oxalic acid as the last intermediate. Malonic acid 
was also identified as a minor intermediate. Twelve minutes into the reaction, the pH decreased 
rapidly to 3.25 from 5.0, then less rapidly to 3.25 after 23 min. After 1 h, the pH rose to 4.2 min. 
The decrease of pH during the initial stages of reaction is consistent with the formation of organic 
acids. Oxidation of organic acid by OH radicals led to an increase of pH. The investigators 
reported that the lower pH at the end of the experiment was due to carbonic acid formed during the 
mineralization process. 
 Beckett and Hua (2000) investigated the sonolytic decomposition of 1,4-dioxane in aqueous 
solution at 25 °C at discrete ultrasonic frequencies. They found that the highest first-order 
decomposition rate occurred at 358 kHz followed by 618, 1,071, and 205 kHz. At 358 kHz, 96% 
of the initial 1,4-dioxane concentration was decomposed after 2 h and the pH of the solution 
decreased to 3.75 from 7.50. Major decomposition intermediates were ethylene glycol diformate, 
methoxyacetic acid, formaldehyde, glycolic acid, and formic acid. 
 Schnoor et al. (1997) studied the feasibility and efficacy of phytoremediation of sites 
contaminated with 1,4-dioxane. Hybrid poplar trees (Populus deltoides nigra, DN34, Imperial 
Carolina) were utilized because of their resistance to contamination and their high growth rates. 
The poplars were ground in hydroponic solutions for 2 wk in an inorganic nutrient solution. The 
reactors containing plant, soil, and dioxane (200 ppm) were placed in a growth chamber which 
was maintained at 25 °C. After 7 d, >95% of the dioxane was removed from the hydroponic 
solution. Losses due to volatilization and sorption to glassware were minor. 
 The rate constant for the reaction of 1,4-dioxane and OH radicals in the atmosphere was 1.22 x 
10-11 cm3/molecule⋅sec at 298 K (Moriarty et al., 2003). 
 1,4-Dioxane will not undergo hydrolysis because it does not contain a hydrolyzable functional 
group (Kollig, 1993). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: 30-min ceiling 1 ppm (3.6 
mg/m3), IDLH 500 ppm; OSHA PEL: TWA 100 ppm; ACGIH TLV: TWA 20 ppm (adopted). 
 
Symptoms of exposure: Ingestion or skin absorption may cause drowsiness, headache, 
respiratory distress, nausea, and vomiting (Patnaik, 1992). 
 
Toxicity: 
 LC84 values for white rats following 2 and 4 h of inhalation were 52 and 69.5 mg/L, respectively 
(Pilipiuk et al., 1977). 
 LC50 (96-h static bioassay) for bluegill sunfish >10,000 mg/L, Menidia beryllina 6,700 mg/L 
(quoted, Verschueren, 1983). 
 LC50 (48-h) for red killifish 81,280 mg/L (Yoshioka et al., 1986). 
 LC50 (4-h inhalation) for white rats 46 mg/L (Pilipiuk et al., 1977). 
 LC16 values for white rats following 2 and 4 h of inhalation were 61 and 40 mg/L, respectively 
(Pilipiuk et al., 1977). 
 Acute LC50 for Menidia beryllina 6.7 g/L (Dawson et al., 1975-1976). 
 Acute oral LD50 for mice 5,700 mg/kg, cats 2,000 mg/kg, guinea pigs 3,150 mg/kg, rats 4,200 
mg/kg, rabbits 2,000 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard: No MCLGs or MCLs have been proposed although 1,4-dioxane has 
been listed for regulation (U.S. EPA, 1996). 
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Source: Improper disposal of products listed below may result in 1,4-dioxane leaching into 
groundwater. 
 
Uses: Solvent for cellulose acetate, benzyl cellulose, ethyl cellulose, waxes, resins, oils, cements, 
cosmetics, deodorants; fumigants; paint and varnish removers, cleaning and detergent 
preparations; wetting and dispersing agent in textile processing, dyes baths, stain and printing 
compositions; polishing compositions; stabilizer for chlorinated solvents (particularly 1,1,1-
trichloroethane); scintillation counter; cryoscopic solvent for determining molecular weights of 
compounds in laboratory; organic synthesis. 
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1,2-DIPHENYLHYDRAZINE 
 
Synonyms: AI3-15365; N,N′-Bianiline; BRN 0639793; CCRIS 337; N,N′-Diphenylhydrazine; 
sym-Diphenylhydrazine; DPH; EINECS 204-563-5; Hydrazobenzene; 1,1′-Hydrazobenzene; Hy-
drazodibenzene; NCI-C01854; NSC 3510; RCRA waste number U109. 
 

NH NH

 
 
CASRN: 122-66-7; molecular formula: C12H12N2; FW: 184.24; RTECS: MW2625000 
 
Physical state and color: 
Colorless to pale yellow to orange crystals 
 
Melting point (°C): 
131 (Weast, 1986) 
126–128 (Fluka, 1988) 
 
Boiling point (°C): 
Decomposes near the melting point (U.S. EPA, 1980a) 
 
Density (g/cm3): 
1.158 at 16 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.57 at 20 °C using method of Hayduk and Laudie (1974) 
 
Henry’s law constant (x 10-11 atm⋅m3/mol): 
4.11 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
7.78 (Lias et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.82 using method of Karickhoff et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
2.94 (Mabey et al., 1982) 
 
Solubility in organics: 
Soluble in ethanol (Weast, 1986). 
 
Solubility in water: 
221 mg/L at 25 °C (U.S. EPA, 1980a) 
 
Vapor pressure (mmHg): 
2.6 x 10-5 at 25 °C (Mabey et al., 1982) 
 
Environmental fate: 
 Biological. When 5 and 10 mg/L of diphenylhydrazine was statically incubated in the dark at 25 
°C with yeast extract and settled domestic wastewater inoculum, 80 and 72% biodegradation, 
respectively, were observed after 7 d (Tabak et al., 1981). 
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 Chemical/Physical. Wet oxidation of 1,2-diphenylhydrazine at 320 °C yielded formic and acetic 
acids (Randall and Knopp, 1980). 1,2-Diphenylhydrazine will not hydrolyze (Kollig, 1993). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 16,000, 160, 1.5, and 0.015 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Toxicity: 
 LC50 (96-h) for bluegill sunfish 270 mg/L (Spehar et al., 1982). 
 LC50 (48-h) for Daphnia magna 4.1 mg/L (LeBlanc, 1980). 
 LC50 (24-h) for Daphnia magna 8.1 mg/L (LeBlanc, 1980). 
 Acute oral LD50 for rats 301 mg/kg (quoted, RTECS, 1985). 
 
Uses: Manufacture of benzidine and starting material for pharmaceutical drugs; formerly used in 
fabric dyes. 
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DIURON 
 
Synonyms: AF 101; AI3-614378; Anduron; Ansaron; Bioron; BRN 2215168; Caswell No. 410; 
CCRIS 1012; Cekiuron; Crisuron; Dailon; DCMU; DCMU 99; Diater; Dichlorfenidim; 3-(3,4-Di-
chlorophenol)-1,1-dimethylurea; 3-(3,4-Dichlorophenyl)-1,1-dimethylurea; N′-(3,4-Dichloro-
phenyl)-N,N-dimethylurea; 1,1-Dimethyl-3-(3,4-dichlorophenyl)urea; Dion; Direx 4L; Diurex; 
Diurol; DMU; DP hardener 95; Duran; Durashield; Dynex; EINECS 206-354-4; EPA pesticide 
chemical code 035505; Farmco diuron; Herbatox; HW 920; Karmex; Karmex diuron herbicide; 
Karmex DW; Krovar; Lucenit; Marmer; NA 2767; NSC 8950; Seduron; Sup’r flo; Telvar; Telvar 
diuron weed killer; UN 2767; Unidron; Urox D; USAF P-7; USAF XR-42; Vonduron. 
 

Cl
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Note: Commonly formulated with inert ingredients (including ethylene glycol) at 40 wt %. 
 
CASRN: 330-54-1; DOT: 2767; DOT label: Poison; molecular formula: C9H10Cl2N2O; FW: 
233.11; RTECS: YS8925000; Merck Index: 12, 3447 
 
Physical state and color: 
White, odorless crystalline solid 
 
Melting point (°C): 
156.5 (Plato and Glasgow, 1969) 
 
Boiling point (°C): 
Decomposes at 180 (Hawley, 1981) 
 
Density (g/cm3): 
1.385 using method of Lyman et al. (1982). 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.53 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
-1 to -2 (quoted, Bailey and White, 1965) 
 
Flash point (°C): 
Noncombustible solid (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
18.9 (Plato and Glasgow, 1969) 
 
Heat of fusion (kcal/mol): 
8.100 (DSC, Plato and Glasgow, 1969) 
 
Henry’s law constant (x 10-9 atm⋅m3/mol): 
1.46 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.51 (Commerce soil), 2.62 (Tracy soil), 2.60 (Catlin soil) (McCall et al., 1981) 
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2.87 (Webster soil, Nkedi-Kizza et al., 1983) 
2.21 (Batcombe silt loam, Briggs, 1981) 
2.95 (Eustis fine sand, Wood et al., 1990) 
 
Octanol/water partition coefficient, log Kow: 
2.84 at 20.0 (shake flask-HPLC, Zhu et al., 1991) 
2.68 at 20.0 (shake flask-UV spectrophotometry, Briggs, 1981) 
2.60 at 25 °C (shake flask-GLC, Ellgehausen et al., 1981) 
2.69, 2.65, and 2.63 at 5, 25, and 40 °C, respectively (Madhun et al., 1986) 
2.58 at 25.0 °C (shake flask-UV spectrophotometry, Liu and Qian, 1995) 
2.81 at 24.0 °C (shake flask-HPLC, Spurlock and Biggar, 1994) 
 
Solubility in organics: 
In acetone: 5.3 wt % at 27 °C (Meister, 1988). 
 
Solubility in water (mg/L): 
40 at 20 °C (Gunther et al., 1968) 
22 at 20 °C (Ellgehausen et al., 1981; Fühner and Geiger, 1977) 
21.2 at 23 °C (shake flask-HPLC, Rytting et al., 2005) 
19.6, 40.1, and 53.4 at 5, 25, and 40 °C, respectively (Madhun et al., 1986) 
 
Vapor pressure (x 10-7 mmHg): 
31 at 50 °C (quoted, Bailey and White, 1965) 
2 at 30 °C (Hawley, 1981) 
 
Environmental fate: 
 Biological. Degradation of radiolabeled diuron (20 ppm) was not observed after 2 wk of 
culturing with Fusarium and two unidentified microorganisms. After 80 d, only 3.5% of the 
applied amount evolved as 14CO2 (Lopez and Kirkwood, 1974). In 8 wk, <20% of diuron in soil 
(60 ppm) was detoxified (Corbin and Upchurch, 1967). 3,4-Dichloroaniline was reported as a 
minor degradation product of diuron in water (Drinking Water Health Advisory, 1989) and soils 
(Duke et al., 1991). 
 Under aerobic conditions, mixed cultures isolated from pond water and sediment degraded 
diuron (10 µg/mL) to 3-(3-chlorophenyl)-1,1-dimethylurea (CPDU), 3,4-dichloroaniline, 3-(3,4-
dichlorophenyl)-1-methylurea, carbon dioxide, and a monodemethylated product. The extent of 
biodegradation varied with time, glycerol concentration, and microbial population. The 
degradation half-life was <70 d at 30 °C (Ellis and Camper, 1982). 
 Thom and Agg (1975) reported that diuron is amenable to biological treatment with acclimation. 
 Soil. Several degradation pathways were reported. The major products and reaction pathways 
include formation of 1-methyl-3-(3,4-dichlorophenyl)urea and 3-(3,4-dichlorophenyl)urea via 
N-dealkylation, a 6-hydroxy derivative via ring hydroxylation, and formation of 3,4-dichloro-
aniline, 3,4-dichloronitroaniline, and 3,4-dichloronitrobenzene via hydrolysis and oxidation 
(Geissbühler et al., 1975). 
 Incubation of diuron in soils releases carbon dioxide (Madhun and Freed, 1987). The rate of 
carbon dioxide formation nearly tripled when the soil temperature was increased from 25 to 35 °C. 
Reported half-lives in an Adkins loamy sand are 705, 414, and 225 d at 25, 30, and 35 °C, 
respectively. However, in a Semiahoo mucky peat, the half-lives were considerable higher: 3,991, 
2,164, and 1,165 d at 25, 30, and 35 °C, respectively (Madhun and Freed, 1987). Under aerobic 
conditions, biologically active, organic-rich, diuron-treated pond sediment (40 µg/mL) converted 
diuron exclusively to CPDU (Attaway et al., 1982, 1982a; Stepp et al., 1985). At 25 and 30 °C, 
90% degradation was observed after 55 and 17 d, respectively (Attaway, 1982a). 
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 Hill et al. (1955) studied the degradation of diuron using a Cecil loamy sand (1 ppm) and 
Brookstone silty clay loam (5 ppm) in the laboratory maintained at 27 °C and 60% relative 
humidity. In both soils, diuron was applied on four separate occasions in 22 wk. In both instances, 
the investigators observed 40% of the applied amount degraded in both soils. The half-lives in 
field soils ranged from 133 to 212 d with an average half-life of 328 d. 
 In a field application study, diuron did not leach below 5 cm in depth despite repeated 
applications or water addition (Majka and Lavy, 1977). 
 Groundwater. According to the U.S. EPA (1986), diuron has a high potential to leach to 
groundwater. 
 Photolytic. Tanaka et al. (1985) studied the photolysis of diuron (40 mg/L) in aqueous solution 
using UV light (λ = 300 nm) or sunlight. After 25 d of exposure to sunlight, diuron degraded to 
2,2,3′-trichloro-2,4′-di-N,N-dimethylurea biphenyl because it absorbs UV light at wavelengths 
greater than 290 nm (Gore et al., 1971). 
 Chemical/Physical. Diuron decomposes at 180 to 190 °C releasing dimethylamine and 3,4-
dichlorophenyl isocyanate. Dimethylamine and 3,4-dichloroaniline are produced when hydrolyzed 
or when acids or bases are added at elevated temperatures (Sittig, 1985). The hydrolysis half-life 
of diuron in a 0.5 N NaOH solution at 20 °C is 150 d (El-Dib and Aly, 1976). When diuron was 
pyrolyzed in a helium atmosphere between 400 and 1,000 °C, the following products were 
identified: dimethylamine, chlorobenzene, 1,2-dichlorobenzene, benzonitrile, a trichlorobenzene, 
aniline, 4-chloroaniline, 3,4-dichlorophenyl isocyanate, bis(1,3-(3,4-dichlorophenyl)urea), 3,4-
dichloroaniline, and monuron [3-(4-chlorophenyl)-1,1-dimethylurea] (Gomez et al., 1982). 
Products reported from the combustion of diuron at 900 °C include carbon monoxide, carbon 
dioxide, chlorine, nitrogen oxides, and HCl (Kennedy et al., 1972a). 
 Diuron is stable in aqueous solutions and does not hydrolyze (Hance, 1967a). 
 Diuron may react with mineral acids forming compounds that are more soluble than the parent 
compound.  
 
Exposure limits: NIOSH REL: 10 mg/m3; ACGIH TLV: TWA 10 mg/m3 (adopted). 
 
Symptoms of exposure: May irritate eyes, skin, nose, and throat (NIOSH, 1997) 
 
Toxicity: 
 EC50 (48-h) for Daphnia pulex 1.4 µg/L (Sanders and Cope, 1966), Simocephalus serrulatus 2 
µg/L (Mayer and Ellersieck, 1986). 
 LC50 (21-d static-renewal) for Rana catesbeiana tadpoles 12.7 mg/L (Schuytema and Nebeker, 
1998). 
 LC50 (14-d) for Pacific tree frog (Pseudacris regilla) 15.2 mg/L, African clawed frog (Xenoous 
laevis) 11.3 mg/L, tadpoles (Rana aurora) 22.2 mg/L (Schuytema and Nebeker, 1998). 
 LC50 (10-d) for amphipod (Hyalella azteca) 18.4 mg/L, midge (Chironomus tentans) 3.3 mg/L, 
juvenile fathead minnows 27.1 mg/L (Nebeker and Schuytema, 1998). 
 LC50 (7-d) for Daphnia pulex 7.1 mg/L, fathead minnow embryos 11.7 mg/L (Nebeker and 
Schuytema, 1998). 
 LC50 (96-h) for rainbow trout 5.6 mg/L, bluegill sunfish 5.9 mg/L, guppies 25 mg/L (Hartley 
and Kidd, 1987), Gammarus fasciatus 700 µg/L (Sanders, 1970), Daphnia pulex 17.9 mg/L, 
Hyalella azteca 19.4 mg/L (Nebeker and Schuytema, 1998). 
 LC50 (48-h) for bluegill sunfish 7.4 ppm, rainbow trout 4.3 ppm, coho salmon 16.0 mg/L 
(quoted, Verschueren, 1983), Daphnia pulex 1,400 µg/L, Simocephalus serrulatus 2,000 µg/L 
(Sanders and Cope, 1966). 
 Acute oral LD50 for rats 3,400 mg/kg (Hartley and Kidd, 1987), 1,017 mg/kg (quoted, RTECS, 
1985), 437 mg/kg (Windholz et al., 1983). 
 NOEL (10-d) for midge (Chironomus tentans) 1.9 and 3.4 mg/L, juvenile fathead minnows <3.4 
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mg/L, annelid worm (Lumbriculus variegatus) 1.8 mg/L, snail (Physa gyrina) 13.4 mg/L, Pacific 
treefrog (Pseudacris regilla) embryos 14.5 mg/L (Nebeker and Schuytema, 1998). 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however, a DWEL of 70 
µg/L was recommended (U.S. EPA, 2000). 
 
Uses: Pre-emergence herbicide used in soil to control germinating broadleaf grasses and weeds in 
crops such as apples, cotton, grapes, pears, pineapples, and alfalfa; sugar cane flowering 
depressant. 
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DODECANE 
 
Synonyms: Adakane 12; BA 51-090453; Bihexyl; BRN 1697175; C-08374; CCRIS 661; Dihexyl; 
n-Dodecan; n-Dodecane; normal-Dodecane; Dodecane normal; Duodecane; EINECS 203-967-9; 
MYR; NSC 8714. 
 

CH3
H3C

 
 
Note: According to Chevron Phillips Company’s (2004) product literature, 95.0–97.0 wt % 
dodecane contains the following compounds: 3-methylundecane (2.4 wt %) and 5-methylundecane 
(0.6 wt %). 
 
CASRN: 112-40-3; molecular formula: C12H26; FW: 170.33; RTECS: JR2125000 
 
Physical state, color, and odor: 
Clear, colorless liquid with a mild aliphatic hydrocarbon odor. An odor threshold concentration of 
620 ppbv was reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-9.64 (Ralston et al., 1944) 
 
Boiling point (°C): 
216.3 (Weast, 1986) 
213 (Hawley, 1981) 
 
Density (g/cm3): 
0.74883 at 20.00 °C, 0.73433 at 30.00 °C (Hahn and Svejda, 1996) 
0.74535 at 25.00 °C (Martinez et al., 2000) 
0.7378 at 35.00 °C (Aminabhavi and Patil, 1997) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.54 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
86 (Hughes et al., 1996) 
79 (Affens and McLaren, 1972) 
 
Lower explosive limit (%): 
0.6 (Sax and Lewis, 1987) 
 
Heat of fusion (kcal/mol): 
8.57 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (atm⋅m3/mol): 
29.7 at 25 °C (calculated from water solubility and vapor pressure, Tolls et al., 2002) 
 
Interfacial tension with water (dyn/cm): 
52.86 at 20 °C (Fowkes, 1980) 
50.48 at 25 °C (Jańczuk et al., 1993) 
53.7 at 22 °C (Goebel and Lunkenheimer, 1997) 
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52.8 at 24.5 °C (Demond and Lindner, 1993) 
53.54 at 10.0 °C, 53.20 at 15.0 °C, 52.87 at 20.0 °C, 52.55 at 27.5 °C, 52.34 at 25.0 °C, 52.14 at 

30.0 °C, 51.82 at 32.5 °C, 51.62 at 35.0 °C, 51.43 at 37.5 °C, 51.24 at 40.0 °C, 50.83 at 45.0 °C, 
50.43 at 50.0 °C, 50.15 at 55.0 °C, 50.00 at 60.0 °C (Zeppieri et al., 2001) 

 
Bioconcentration factor, log BCF: 
3.80 (Chlorella fusca, Geyer et al., 1981, 1984; Freitag et al., 1982) 
3.11 (activated sludge), 1.70 (golden ide) (Freitag et al., 1985) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
5.64 (Geyer et al., 1984) 
6.10 (Coates et al., 1985) 
7.24 (estimated using HPLC-MS, Burkhard et al., 1985a) 
 
Solubility in organics: 
Soluble in acetone, alcohol, chloroform, ether (Weast, 1986), and many hydrocarbons 
 
Solubility in water (25 °C): 
3.7 µg/L in distilled water, 2.9 µg/L in seawater (Sutton and Calder, 1974) 
3.4 µg/L (shake flask-fluorescence, Mackay and Shiu, 1981) 
8.42 µg/kg (Franks, 1966) 
5 x 10-10 in seawater (mole fraction, shake flask-GC, Krasnoshchekova and Gubergrits, 1973) 
1 µg/L (shake flask-GC, Tolls et al., 2002) 
 
Vapor density: 
7.13 g/L at 25 °C, 6.02 (air = 1) 
 
Vapor pressure (mmHg): 
0.3 at 20 °C, 1 at 48 °C (quoted, Verschueren, 1983) 
0.39 at 25 °C (quoted, Mackay et al., 1982) 
3.3 at 71.2 °C (Dejoz et al., 1996b) 
 
Environmental fate: 
 Biological. Dodecane may biodegrade in two ways. The first is the formation of dodecyl 
hydroperoxide which decomposes to 1-dodecanol. The alcohol is oxidized forming dodecanoic 
acid. The other pathway involves dehydrogenation to 1-dodecene, which may react with water, 
giving 1-dodecanol (Dugan, 1972). 
 Estimated half-lives of dodecane (0.3 µg/L) from an experimental marine mesocosm during the 
spring (8–16 °C), summer (20–22 °C), and winter (3–7 °C) were 1.1, 0.7, and 3.6 d, respectively 
(Wakeham et al., 1983). 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water. Dodecane will 
not hydrolyze because it has no hydrolyzable functional group. 
 
Source: Constituent in paraffin fraction of petroleum. Dodecane may be present in stormwater 
runoff from asphalted roadways and general use of petroleum oils and tars (quoted, Verschueren). 
 Schauer et al. (1999) reported dodecane in diesel fuel at a concentration of 15,500 µg/g and in a 
diesel-powered medium-duty truck exhaust at an emission rate of 503 µg/kg. 
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 California Phase II reformulated gasoline contained dodecane at a concentration of 136 mg/kg. 
Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without catalytic 
converters were 83.9 and 1,770 µg/km, respectively (Schauer et al., 2002). 
 Identified as one of 140 volatile constituents in used soybean oils collected from a processing 
plant that fried various beef, chicken, and veal products (Takeoka et al., 1996). Also identified 
among 139 volatile compounds identified in cantaloupe (Cucumis melo var. reticulates cv. Sol 
Real) using an automated rapid headspace solid phase microextraction method (Beaulieu and 
Grimm, 2001). 
 
Uses: Solvent; jet fuel research; rubber industry; manufacturing paraffin products; paper 
processing industry; standardized hydrocarbon; distillation chaser; gasoline component; organic 
synthesis. 
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α-ENDOSULFAN 
 
Synonyms: AI3-29021; Benzoepin; Beosit; Bio 5462; CCRIS 1460; Chlorthiepin; Crisulfan; 
Cyclodan; Endocel; Endosol; Endosulfan A; Endosulfan I; ENT 23979; FMC 5462; 1,2,3,7,7-
Hexachlorobicyclo[2.2.1]-2-heptene-5,6-bisoxymethylene sulfite; α,β-1,2,3,7,7-Hexachlorobi-
cyclo[2.2.1]-2-heptene-5,6-bisoxymethylene sulfite; Hexachlorohexahydromethano-2,4,3-benzo-
dixathiepin-3-oxide; (3α,5aβ,6α,9α,9aβ)-6,7,8,9,10,10-Hexachloro-1,5,5a,6,9,9a-hexahydro-
6,9-methano-2,4,3-benzodioxathiepin-3-oxide; 1,4,5,6,7,7-Hexachloro-5-norborene-2,3-dimeth-
anol cyclic sulfite; Hildan; HOE 2671; Insectophene; KOP-thiodan; Malix; NCI-C00566; NIA 
5462; Niagara 5462; OMS 570; Thifor; Thimul; Thiodan; Thiofor; Thiomul; Thionex; Thiosulfan; 
Thiosulphan; Thiotox (insecticide); Tionel; Tiovel; UN 2761. 
 

O
S

O

Cl Cl

ClCl

Cl Cl

O  
 
Note: Insecticidal formation (technical grades) contains the two stereoisomers: α- and 
β-endosulfan in an approximate ratio of 70:30 (Goebel, 1983). 
 
CASRN: 959-98-8; DOT: 2761; DOT label: Poison; molecular formula: C9H6Cl6O3S; FW: 
406.92; RTECS: RB9275000; Merck Index: 12, 3614 (mixed isomers) 
 
Physical state, color, and odor: 
Colorless to brown crystals or flakes with a mild odor similar to terpene or sulfur dioxide. 
 
Melting point (°C): 
108–110 (Ali, 1978) 
 
Density (g/cm3): 
1.745 at 20 °C (Sax, 1984) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.45 at 20 °C using method of Hayduk and Laudie (1974) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
At 20 °C: 6.55 and 12.74 in distilled water and 33.3‰ solution of NaCl, respectively. Technical 

endosulfan [α-endosulfan (70%) + β-endosulfan (30%)]: 6.38 and 13.07 in distilled water and 
33.3‰ NaCl, respectively (Rice et al., 1997, 1997a). 

71.1 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
0.266 at 5 °C, 0.464 at 15 °C, 0.711 at 20 °C, 0.809 at 25 °C, 1.09 at 35 °C; in 3% NaCl solution: 

1.07 at 5 °C, 2.08 at 15 °C, 4.71 at 25 °C, 6.71 at 35 °C (gas stripping-GC, Cetin et al., 2006) 
 
Bioconcentration factor, log BCF: 
3.35 (edible tissue), 3.44 (whole body) (striped mullet, Schimmel et al., 1977b) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.55 (sandy loam), 3.06 (clay) (mixed isomers, Ismail et al., 2002) 
 
Octanol/water partition coefficient, log Kow: 
3.55 (Ali, 1978) 
3.83 (shake flask-GLC, Hermens and Leeuwangh, 1982) 
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Solubility in water (mg/L): 
0.51 at 20 °C (shake flask-GC, Bowman and Sans, 1983) 
0.53 at 25 °C (extraction-GLC, Weil et al., 1974) 
 
Vapor pressure (mmHg): 
4.58 x 10-5 at 25 °C (subcooled liquid vapor pressure calculated from GC retention time data, 
Hinckley et al., 1990) 
 
Environmental fate: 
 Biological. Isolated strains of Aspergillus niger degraded endosulfan to endodiol (El Zorghani 
and Omer, 1974). Biodegradation of α-endosulfan by a bacterial coculture appeared to be at a 
higher rate than β-endosulfan. The release of chloride ions suggested degradation occurred via 
dehalogenation. No expected metabolites (e.g., endodiol, endosulfate, endohydroxy ether) 
accumulated, suggesting they degraded (Awasthi et al., 1997). 
 Soil. Metabolites of endosulfan identified in seven soils were: endosulfan diol, 
endosulfanhydroxy ether, endosulfan lactone, and endosulfan sulfate (Dreher and Podratzki, 1988; 
Martens, 1977). Endosulfan sulfate was the major biodegradation product in soils under aerobic, 
anaerobic, and flooded conditions. In flooded soils, endolactone was detected only once, whereas 
endodiol and endohydroxy ether were identified in all soils under these conditions. Under 
anaerobic conditions, endodiol formed in low amounts in two soils (Martens, 1977). These 
compounds, including endosulfan ether, were also reported as metabolites identified in aquatic 
systems (Day, 1991). Endosulfan sulfate was the major biodegradation product in soils under 
aerobic, anaerobic, and flooded conditions (Martens, 1977). In flooded soils, endolactone was 
detected only once whereas endodiol and endohydroxy ether were identified in all soils under 
these conditions. Under anaerobic conditions, endodiol formed in low amounts in two soils 
(Martens, 1977). 
 Indigenous microorganisms obtained from a sandy loam degraded endosulfan to endosulfan 
diol. This diol was converted to endosulfanhydroxy ether and trace amounts of endosulfan ether 
and both were degraded to endosulfan lactone (Miles and Moy, 1979). Using settled domestic 
wastewater inoculum, α-endosulfan (5 and 10 mg/L) did not degrade after 28 d of incubation at 25 
°C (Tabak et al., 1981). 
 Awasthi et al. (1997) studied the aerobic degradation of endosulfan (20 mg) in soil (5 g) using a 
two-membered coculture incubated at 28 °C. The biodegradation half-life of 4 wk was 
approximately 4 times longer than in the culture medium. The investigators indicated the longer 
half-life was either due to the adsorption of the endosulfan onto the soil particles or due presence 
of other carbonaceous materials in the soil (e.g., organic carbon). 
 Plant. Endosulfan sulfate was formed when endosulfan was translocated from the leaves to 
roots in both bean and sugar beet plants (Beard and Ware, 1969). In tobacco leaves, α-endosulfan 
is hydrolyzed to endosulfan diol (Chopra and Mahfouz, 1977). Stewart and Cairns (1974) reported 
the metabolite endosulfan sulfate was identified in potato peels and pulp at concentrations of 0.3 
and 0.03 ppm, respectively. They also reported that the half-life for the conversion of α-endosulfan 
to β-endosulfan was 60 d. 
 On apple leaves, direct photolysis of endosulfan by sunlight yielded endosulfan sulfate 
(Harrison et al., 1967). 
 In carnation plants, the half-lives of α-endosulfan stored under four different conditions, non-
washed and exposed to open air, washed and exposed to open air, nonwashed and placed in an 
enclosed container, and under greenhouse conditions, were 6.79, 6.38, 10.45, and 4.22 d, 
respectively (Ceŕon et al., 1995). 
 Surface Water. Endosulfan sulfate was identified as a metabolite in a survey of 11 agricultural 
watersheds located in southern Ontario, Canada (Frank et al., 1982). When endosulfan (α- and β- 
isomers, 10 µg/L) was added to Little Miami River water, sealed, and exposed to sunlight and UV 
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light for 1 wk, a degradation yield of 70% was observed. After 2 and 4 wk, 95% and 100% of the 
applied amount, respectively, degraded. The major degradation product was identified as 
endosulfan alcohol by IR spectrometry (Eichelberger and Lichtenberg, 1971). 
 Photolytic. Thin films of endosulfan on glass and irradiated by UV light (λ >300 nm) produced 
endosulfan diol with minor amounts of endosulfan ether, lactone, α-hydroxyether, and other 
unidentified compounds (Archer et al., 1972). When an aqueous solution containing endosulfan 
was photooxidized by UV light at 90–95 °C, 25, 50, and 75% degraded to carbon dioxide after 
5.0, 9.5, and 31.0 h, respectively (Knoevenagel and Himmelreich, 1976). 
 Chemical/Physical. Endosulfan slowly hydrolyzes in water forming endosulfan diol and 
endosulfan sulfate (Kollig, 1993; Martens, 1976; Worthing and Hance, 1991). The hydrolysis rate 
constant for α-endosulfan at pH 7 and 25 °C was determined to be 3.2 x 10-3/h, resulting in a half-
life of 9.0 d (Ellington et al., 1988). The hydrolysis half-lives are reduced significantly at varying 
pHs and temperature. At temperatures (pH) of 87.0 (3.12), 68.0 (6.89), and 38.0 °C (8.69), the 
half-lives were 4.3, 0.10, and 0.08 d, respectively (Ellington et al., 1986). In a 1 µM sodium 
bicarbonate buffer solution at pH 8.15 and 28 °C, suspensions of sea sand, titanium dioxide, 
α-ferric oxide, α-FeOOH, laponite, and silicon dioxide catalyzed the hydrolysis of α-endosulfan 
to endosulfan diol. The uncatalyzed hydrolysis rate constant and half-life were 3.23 x 105/sec and 
0.24 d, respectively (Walse et al., 2002). 
 Emits toxic fumes of chlorides and sulfur oxides when heated to decomposition (Lewis, 1990). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 194, 61, 19, and 6.1 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits: ACGIH TLV: TWA 0.1 mg/m3 for all isomers (adopted). 
 
Toxicity: 
 LC50 (96-h) for golden orfe 2 µg/L (Hartley and Kidd, 1987), rainbow trout 0.3 µg/L, white 
sucker 3.0 µg/L (quoted, Verschueren, 1983), pink shrimp 0.04 µg/L, grass shrimp 1.3 µg/L, 
pinfish 0.3 µg/L, striped mullet 0.38 µg/L (Schimmel et al., 1977b), Pteronarcys californica 2.3 
µg/L (Sanders and Cope, 1968). 
 Laboratory determined LC50 (48-h) values of technical endosulfan (mixed isomers) in river 
water were 0.6, 1.3, and 0.4 µg/L for early-instar nymphs of Atalophlebia australis and Jappa 
kutera and Cheumatopsyche sp. larvae, respectively (Leonard et al., 1999). 
 Ferrando et al. (1992) reported LC50 (24-h) values of 0.62 and 5.15 mg/L for Daphnia magna 
and Brachionus calyciflorus, respectively. 
 
Use: Insecticide for cotton, tea, and sugar cane, and vegetable crops. 
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β-ENDOSULFAN 
 
Synonyms: AI3-29022; Benzoepin; Beosit; Bio 5462; CCRIS 1461; Chlorthiepin; Crisulfan; 
Cyclodan; Endocel; Endosol; Endosulfan B; Endosulfan II; ENT 23979; FMC 5462; General 
weed killer; 1,2,3,7,7-Hexachlorobicyclo[2.2.1]-2-heptene-5,6-bisoxymethylene sulfite; α,β-
1,2,3,7,7-Hexachlorobicyclo[2.2.1]-2-heptene-5,6-bisoxymethylene sulfite; Hexachlorohexahy-
dromethano-2,4,3-benzodioxathiepin-3-oxide; (3α,5aα,6β,9β,9aα)-6,7,8,9,10,10-Hexachloro-
1,5,5a,6,9,9a-hexahydro-6,9-methano-2,4,3-benzodioxathiepin-3-oxide; 1,4,5,6,7,7-Hexachlor-
o-5-norborene-2,3-dimethanol cyclic sulfite; Hildan; HOE 2671; Insectophene; KOP-thiodan; 
Malix; NCI-C00566; NIA 5,462; Niagara 5462; OMS 570; Thifor; Thimul; Thiomul; Thiodan; 
Thiofor; Thiomul; Thionex; Thiosulfan; Thiotox (insecticide); Tionel; Tiovel; UN 2761. 
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Note: Insecticidal formulations usually contain the two stereoisomers α- and β-endosulfan in an 
approximate ratio of 70:30 (Goebel, 1983). 
 
CASRN: 33213-65-9; DOT: 2761; DOT label: Poison; molecular formula: C9H6Cl6O3S; FW: 
406.92; RTECS: RB9275000; Merck Index: 12, 3614 (mixed isomers) 
 
Physical state, color, and odor: 
Colorless to brown, nonflammable solid or crystals with a mild odor similar to terpene or sulfur 
dioxide. 
 
Melting point (°C): 
207–209 (Ali, 1978) 
 
Density (g/cm3): 
1.745 at 20/20 °C (Sax, 1984) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.45 at 20 °C using method of Hayduk and Laudie (1974) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
At 20 °C: 0.87 and 2.09 in distilled water and 33.3‰ NaCl, respectively. Technical endosulfan 

[α-endosulfan (70%) + β-endosulfan (30%)]: 6.38 and 13.07 in distilled water and 33.3‰ NaCl, 
respectively (Rice et al., 1997, 1997a). 

392 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
0.022 at 5 °C, 0.037 at 15 °C, 0.043 at 20 °C, 0.065 at 25 °C, 0.80 at 35 °C; in 3% NaCl solution: 

0.20 at 5 °C, 0.37 at 15 °C, 0.46 at 25 °C, 0.56 at 35 °C (gas stripping-GC, Cetin et al., 2006) 
 
Bioconcentration factor, log BCF: 
3.35 (edible tissue), 3.44 (whole body) (striped mullet, Schimmel et al., 1977b) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.55 (sandy loam), 3.06 (clay) (mixed isomers, Ismail et al., 2002) 
 
Octanol/water partition coefficient, log Kow: 
3.62 (Ali, 1978) 



490    Groundwater Chemicals Desk Reference 
 

 

Solubility in water (µg/L): 
280 at 25 °C (extraction-GLC, Weil et al., 1974) 
330 at 20 °C (Worthing and Hance, 1991) 
450 at 20 °C (shake flask-GLC, Bowman and Sans, 1983) 
 
Vapor pressure (mmHg): 
2.40 x 10-5 at 25 °C (subcooled liquid vapor pressure calculated from GC retention time data, 
Hinckley et al., 1990) 
 
Environmental fate: 
 Biological. Isolated strains of Aspergillus niger degraded endosulfan to endodiol (El Zorghani 
and Omer, 1974). Biodegradation of β-endosulfan by a bacterial coculture appeared to be at a 
lower rate than α-endosulfan. The release of chloride ions suggested degradation occurred via 
dehalogenation. No expected metabolites (e.g., endodiol, endosulfate, endohydroxy ether) 
accumulated, suggesting they degraded (Awasthi et al., 1997). 
 Soil. Metabolites of endosulfan identified in seven soils were: endosulfan diol, 
endosulfanhydroxy ether, endosulfan lactone, and endosulfan sulfate (Martens, 1977; Dreher and 
Podratzki, 1988). These compounds, including endosulfan ether, were also reported as metabolites 
identified in aquatic systems (Day, 1991). In soils under aerobic conditions, β-endosulfan is 
converted to β-endosulfan alcohol and β-endosulfan ether (Perscheid et al., 1973). Endosulfan 
sulfate was the major biodegradation product in soils under aerobic, anaerobic, and flooded 
conditions (Martens, 1977). In flooded soils, endolactone was detected only once whereas 
endodiol and endohydroxy ether were identified in all soils under these conditions. Under 
anaerobic conditions, endodiol formed in low amounts in two soils (Martens, 1977). Indigenous 
microorganisms obtained from a sandy loam degraded β-endosulfan to endosulfan diol. This diol 
was converted to endosulfan α-hydroxy ether and trace amounts of endosulfan ether and both 
were degraded to endosulfan lactone (Miles and Moy, 1979). 
 In four successive 7-d incubation periods, β-endosulfan (5 and 10 mg/L) was recalcitrant to 
degradation in a settled domestic wastewater inoculum (Tabak et al., 1981). 
 Awasthi et al. (1997) studied the aerobic degradation of endosulfan (20 mg) in soil (5 g) using a 
two-membered coculture incubated at 28 °C. The biodegradation half-life of 4 wk was 
approximately 4 times longer than in the culture medium. The investigators indicated the longer 
half-life was either due to the adsorption of the endosulfan onto the soil particles or due presence 
of other carbonaceous materials in the soil (e.g., organic carbon). 
 Plant. Endosulfan sulfate was formed when endosulfan was translocated from the leaves to 
roots in both bean and sugar beet plants (Beard and Ware, 1969). In tobacco leaves, β-endosulfan 
hydrolyzed into endosulfan diol (Chopra and Mahfouz, 1977). Stewart and Cairns (1974) reported 
the metabolite endosulfan sulfate was identified in potato peels and pulp at concentrations of 0.3 
and 0.03 ppm, respectively. They also reported that the half-life for the oxidative conversion of 
β-endosulfan to endosulfan sulfate was 800 d. 
 In carnation plants, the half-lives of β-endosulfan stored under four different conditions, non-
washed and exposed to open air, washed and exposed to open air, nonwashed and placed in an 
enclosed container, and under greenhouse conditions, were 23.40, 12.64, 37.42, and 7.62 d, 
respectively (Ceŕon et al., 1995). 
 Surface Water. Endosulfan sulfate was also identified as a metabolite in a survey of 11 
agricultural watersheds located in southern Ontario, Canada (Frank et al., 1982). When endosulfan 
(α- and β- isomers, 10 µg/L) was added to Little Miami River water, sealed and exposed to 
sunlight and UV light for 1 wk, a degradation yield of 70% was observed. After 2 and 4 wk, 95% 
and 100% of the applied amount degraded. The major degradation product was identified as 
endosulfan alcohol by IR spectrometry (Eichelberger and Lichtenberg, 1971). 
 Photolytic. Thin films of endosulfan on glass and irradiated by UV light (λ >300 nm) produced 
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endosulfan diol with minor amounts of endosulfan ether, lactone, α-hydroxyether and other 
unidentified compounds (Archer et al., 1972). Gaseous β-endosulfan subjected to UV light (λ 
>300 nm) produced endosulfan ether, endosulfan diol, endosulfan sulfate, endosulfan lactone, 
α-endosulfan and a dechlorinated ether (Schumacher et al., 1974). Irradiation of β-endosulfan in 
n-hexane by UV light produced the photoisomer α-endosulfan (Putnam et al., 1975). When an 
aqueous solution containing endosulfan was photooxidized by UV light at 90–95 °C, 25, 50, and 
75% degraded to carbon dioxide after 5.0, 9.5, and 31.0 h, respectively (Knoevenagel and 
Himmelreich, 1976). 
 Chemical/Physical. Endosulfan detected in Little Miami River, OH was readily hydrolyzed and 
tentatively identified as endosulfan diol (Eichelberger and Lichtenberg, 1971). Undergoes slow 
hydrolysis forming the endosulfan diol and sulfur dioxide (Worthing and Hance, 1991). The 
hydrolysis half-lives at pH values (temperature) of 3.32 (87.0 °C), 6.89 (68.0 °C), and 8.69 (38.0 
°C) were calculated to be 2.7, 0.07, and 0.04 d, respectively (Ellington et al., 1988). Greve and 
Wit (1971) reported hydrolysis half-lives of β-endosulfan at 20 °C and pH values of 7 and 5.5 
were 37 and 187 d, respectively. In a 1 µM sodium bicarbonate buffer solution at pH 8.15 and 28 
°C, suspensions of sea sand, titanium dioxide, α-ferric oxide, α-FeOOH, laponite, and silicon 
dioxide catalyzed the hydrolysis of α-endosulfan to endosulfan diol. The uncatalyzed hydrolysis 
rate constant and half-life was 4.01 x 10-5/sec and 0.20 d, respectively (Walse et al., 2002). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 615, 92, 14, and 2.0 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits: ACGIH TLV: TWA 0.1 mg/m3 for all isomers (adopted). 
 
Toxicity: 
 LC50 (96-h) for golden orfe 2 µg/L (Hartley and Kidd, 1987), rainbow trout 0.3 µg/L, white 
sucker 3.0 µg/L (quoted, Verschueren, 1983), pink shrimp 0.04 µg/L, grass shrimp 1.3 µg/L, 
pinfish 0.3 µg/L, striped mullet 0.38 µg/L (Schimmel et al., 1977b), Pteronarcys californica 2.3 
µg/L (Sanders and Cope, 1968). 
 Laboratory determined LC50 (48-h) values of technical endosulfan (mixed isomers) in river 
water were 0.6, 1.3, and 0.4 µg/L for early-instar nymphs of Atalophlebia australis and Jappa 
kutera and Cheumatopsyche sp. larvae, respectively (Leonard et al., 1999). 
 Ferrando et al. (1992) reported LC50 (24-h) values of 0.62 and 5.15 mg/L for Daphnia magna 
and Brachionus calyciflorus, respectively. 
 
Use: Insecticide for cotton, tea, and sugar cane, and vegetable crops. 
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ENDOSULFAN SULFATE 
 
Synonyms: 6,7,8,9,10,10-Hexachloro-1,5,5a,6,9,9a-hexahydro-3,3-dioxide; 6,9-Methano-2,4,3-
benzodioxathiepin; Thiodan sulfate; UN 2761. 
 

O
S

O

Cl Cl

ClCl

Cl Cl

O

O  
 
CASRN: 1031-07-8; DOT: 2761; DOT label: Poison; molecular formula: C9H6Cl6O4S; FW: 
422.92 
 
Physical state: 
Solid 
 
Melting point (°C): 
181 (quoted, Keith and Walters, 1992) 
198–201 (Ali, 1978) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.44 at 20 °C using method of Hayduk and Laudie (1974) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
4.64 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.690, 3.510, 3.539, 3.452 (various European soils, Gawlik et al., 2000) 
 
Octanol/water partition coefficient, log Kow: 
3.66 (Ali, 1978) 
 
Solubility in water: 
117 ppb (Ali, 1978) 
 
Vapor pressure (mmHg): 
9.75 x 10-6 at 25 °C (subcooled liquid vapor pressure calculated from GC retention time data, 
Hinckley et al., 1990) 
 
Environmental fate: 
 Biological. A mixed culture of soil microorganisms biodegraded endosulfan sulfate to 
endosulfan ether, endosulfan-α-hydroxy ether, and endosulfan lactone (quoted, Verschueren, 
1983). Indigenous microorganisms obtained from a sandy loam degraded endosulfan sulfate (a 
metabolite of α- and β-endosulfan) to endosulfan diol. This diol was converted to endosulfan α-
hydroxy ether and trace amounts of endosulfan ether and both were degraded to endosulfan 
lactone (Miles and Moy, 1979). Using settled domestic wastewater inoculum, endosulfan sulfate 
(5 and 10 mg/L) did not degrade after 28 d of incubation at 25 °C (Tabak et al., 1981). 
 Plant. In tobacco leaves, endosulfan sulfate was formed to α-endosulfan, which subsequently 
hydrolyzed to endosulfan diol (Chopra and Mahfouz, 1977). 
 Chemical/Physical. Eighty-eight percent of endosulfan sulfate was recovered from an aqueous 
solution after 33 d. Based on this data, a hydrolytic half-life of 178 d was reported (Ali, 1978). 
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 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 686, 105, 16, and 2.5 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Uses: Not known. Based on data obtained from photolysis studies of tobacco, this compound, α- 
and β-endosulfan, and other products were identified in tobacco smoke (Chopra et al., 1977). 
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ENDRIN 
 
Synonyms: AI3-17251; BRN 0091397; CCRIS 276; Caswell No. 423; Compound 269; ED; 
EINECS 200-775-7; EN 57; Endrex; Endricol; Endrine; ENT 17251; EPA pesticide chemical code 
041601; Experimental insecticide 269; Hexachloroepoxyoctahydro-endo,endo-dimethanonaphtha-
lene; 1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-octahydro-endo,endo-1,4:5,8-dimeth-
anonaphthalene; 3,4,5,6,9,9-Hexachloro-1a,2,2a,3,6,6a,7,7a-octahydro-2,7:3,6-dimethano-
naphth[2,3-b]oxirene; Hexadrin; Isodrin epoxide; Mendrin; NA 2761; NCI-C00157; Nendrin; 
NSC 8935; Octanex; OMS 197; RCRA waste number D013; RCRA waste number P051; Stardrin; 
Stardrin 20; UN 2761. 
 

Cl
Cl

ClCl

Cl Cl O  
 
Note: Endrin aldehyde is a common impurity (ASTDR, 1995). It is an endo,endo stereoisomer of 
dieldrin. 
 
CASRN: 72-20-8; DOT: 2761; DOT label: Poison; molecular formula: C12H8Cl6O; FW: 380.92; 
RTECS: IO1575000; Merck Index: 12, 3618 
 
Physical state, color, and odor: 
White, crystalline solid when pure; light tan color with faint chemical odor for technical grades. 
Odor threshold concentrations in air ranged from 18 to 41 ppb (quoted, Keith and Walters, 1992). 
Robeck et al. (1965) reported an odor threshold concentration of 9 ppb. 
 
Melting point (°C): 
200 (Caswell et al., 1981) 
 
Boiling point (°C): 
Decomposes at 245 (ACGIH, 1986) 
 
Density (g/cm3): 
1.65 at 25 °C (Weiss, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.44 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Noncombustible solid but may be dissolved in flammable liquids (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.1 in xylene (Weiss, 1986) 
 
Upper explosive limit (%): 
7.0 in xylene (Weiss, 1986) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
6.37 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
1.78 at 5 °C, 2.96 at 15 °C, 4.54 at 20 °C, 5.63 at 25 °C, 8.68 at 35 °C; in 3% NaCl solution: 5.13 

at 5 °C, 9.47 at 15 °C, 18.8 at 25 °C, 19.7 at 35 °C (gas stripping-GC, Cetin et al., 2006) 
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Bioconcentration factor, log BCF: 
2.15–2.35 (algae, Grant, 1976) 
3.42 (freshwater fish), 3.13 (fish, microcosm) (Garten and Trabalka, 1983) 
3.28 (mussels, Ernst, 1977) 
3.17 (rainbow trout) (Neely et al., 1974) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.89 (Beverly sandy loam), 4.15 (Plainfield sand), 4.20 (Big Creek sediment) (Sharom et al., 
1980a) 
 
Octanol/water partition coefficient, log Kow: 
5.01 (estimated from HPLC capacity factors, Eadsforth, 1986) 
5.16 (Travis and Arms, 1988) 
5.339 (shake flask, Kenaga and Goring, 1980) 
3.209 (Rao and Davidson, 1980) 
5.195 at 25 °C (shake flask-GLC, de Bruijn et al., 1989) 
5.25 at 25.0 °C (generator column-HPLC, Wang and Song, 1996) 
 
Solubility in organics (g/L): 
At 25 °C: acetone (170), benzene (138), carbon tetrachloride (33), hexane (71), xylene (183) 
(Windholz et al., 1983). Soluble in aromatic hydrocarbons, esters, and ketones (ITII, 1986). 
 
Solubility in water (ppb): 
230 at 20–25 °C (Geyer et al., 1980) 
130 at 15 °C, 250 at 25 °C, 420 at 35 °C, 625 at 45 °C (particle size ≤5 µm, Biggar and Riggs, 

1974) 
At 20–25 °C: 260 (particle size ≤5 µm), 190 (particle size ≤0.06 µm) (Robeck et al., 1965) 
 
Vapor pressure (mmHg): 
2 x 10-7 at 25 °C (ACGIH, 1986) 
 
Environmental fate: 
 Biological. Algae isolated from a stagnant fish pond degraded 24.4% of the applied endrin to 
ketoendrin (Patil et al., 1972). Microbial degradation of endrin in soil formed several ketones and 
aldehydes of which ketoendrin was the only metabolite identified (Kearney and Kaufman, 1976). 
In four successive 7-d incubation periods, endrin (5 and 10 mg/L) was recalcitrant to degradation 
in a settled domestic wastewater inoculum (Tabak et al., 1981). 
 Soil. In eight Indian rice soils, endrin degraded rapidly to low concentrations after 55 d. 
Degradation was highest in a pokkali soil and lowest in a sandy soil (Gowda and Sethunathan, 
1976). The percentage of endrin remaining in a Congaree sandy loam soil after 14 yr was 41% 
(Nash and Woolson, 1967). 
 Under laboratory conditions, endrin degraded to other compounds in a variety of soils 
maintained at 45 °C. Except for Rutledge sand, endrin disappeared or was transformed in the 
following soils after 24 h: Lynchburg loamy sand, Magnolia sandy loam, Magnolia sandy clay 
loam, Greenville sandy clay, and Susquehanna sandy clay. No products were identified (Bowman 
et al., 1965). 
 The disappearance half-lives for endrin in field soils under flooded and nonflooded conditions 
were 130 and 468 d, respectively (Guenzi et al., 1971). The average disappearance half-life in 
flooded soils under laboratory conditions was 31 d (Gowda and Sethunathan, 1976, 1977). 
 Groundwater. Endrin has a high potential to leach to groundwater (U.S. EPA, 1986). 
 Plant. In plants, endrin is converted to the corresponding sulfate (Hartley and Kidd, 1987). 
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 Surface Water. Algae isolated from a stagnant fish pond degraded 24.4% of the applied endrin 
to ketoendrin (Patil et al., 1972). 
 Photolytic. Photolysis of thin films of solid endrin using UV light (λ = 254 nm) produced δ-
ketoendrin and endrin aldehyde and other compounds (Rosen et al., 1966). When exposed to 
sunlight for 17 d, endrin completely isomerized to δ-ketoendrin (1,8-exo-9,10,11,11-hexachloro-
yclo[6.2.1.13,6.02,7.04,10]dodecan-5-one) and minor amounts of endrin aldehyde (Burton and 
Pollard, 1974). Irradiation of endrin by UV light (λ = 253.7 and 300 nm) or by natural sunlight in 
cyclohexane and hexane solution resulted in an 80% yield of 1,8-exo-9,11,11-pentachloro-
cyclo[6.2.1.13,6.02,7.04,10]dodecan-5-one (Zabik et al., 1971). This compound also formed from the 
sunlight photolysis of endrin in hexane solution (Fujita et al., 1969). 
 When an aqueous solution containing endrin was photooxidized by UV light at 90–95 °C, 25, 
50, and 75% degraded to carbon dioxide after 15.0, 41.0, and 172.0 h, respectively (Knoevenagel 
and Himmelreich, 1976). The rate of photolysis of dilute aqueous solutions using UV light at 254 
nm was independent in the temperature range of 20 to 40 °C (Bulla and Edgerly (1968). 
 Chemical/Physical. At 230 °C, endrin isomerizes to an aldehyde and a ketone. When heated to 
decomposition, hydrogen chloride and phosgene may be released (NIOSH, 1997) but residues 
containing an aldehyde (15–20%), a ketone (55–60%), a caged alcohol (5%), and other volatile 
products (15–20%) were reported (Phillips et al., 1962). In water, endrin undergoes nucleophilic 
attack at the epoxide moiety forming endrin diol (Kollig, 1993). 
 At 50 °C, endrin was not unaffected by the oxidants chlorine, permanganate, and persulfate 
(Leigh, 1969). Endrin (0.010 mM) reacted with OH radicals in water (pH 3.4) at a rate of 1.1 x 
109/M⋅sec. At pH 2.8 and endrin concentrations of 0.0009 and 0.0005 mM, the reaction rates were 
2.7 x 108 and 1.3 x 109/M⋅sec, respectively (Haag and Yao, 1992). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 666, 106, 17, and 2.7 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits (mg/m3): NIOSH REL: TWA 0.1, IDLH 2; OSHA PEL: TWA 0.1; ACGIH 
TLV: TWA 0.1 (adopted). 
 
Symptoms of exposure: Epileptiform, convulsions, stupor, headache, dizziness, abdominal 
discomfort, nausea, vomiting, insomnia, aggressive confusion, lethargy, weakness, anorexia 
(NIOSH, 1997). 
 
Toxicity: 
 EC50 (48-h) for Daphnia magna 39.7 µg/L, Simocephalus serrulatus 30 µg/L, Cypridopsis vidua 
1.8 µg/L (Mayer and Ellersieck, 1986), Daphnia pulex 20 µg/L (Sanders and Cope, 1966). 
 LC50 (30-d) for coho salmon 0.5 µg/L, chinook salmon 1.2 µg/L (Katz, 1961), adult fish 
(Cyprinodon variegatus) 0.36 µg/L (quoted, Reish and Kauwling, 1978), Claassenia sabulosa 
0.76 µg/L, Pteronarcella badia 0.54 µg/L, Acroneuria pacifica 0.32 µg/L, Pteronarcys californica 
0.25 µg/L (Sanders and Cope, 1968), Pimephales promelas 0.7 µg/L (Jarvinen et al., 1988), 
flagfish (Jordanella floridae) 0.85 µg/L (Hermanutz, 1978). 
 LC50 (96-h static bioassay) for sand shrimp 1.7 µg/L, hermit crab 12 µg/L, grass shrimp 1.8 
µg/L (Eisler, 1969). 
 LC50 (48-h) for red killifish 21 µg/L (Yoshioka et al., 1986), carp 0.8 µg/L, goldfish 1 µg/L, 
medaka 1.4 µg/L, pond loach 4.9 µg/L (Spehar et al., 1982), Daphnia pulex 20 µg/L, 
Simocephalus serrulatus 26 µg/L (Sanders and Cope, 1966). 
 LC50 (28-h) for bullhead fish 0.010 µg/L (Anderson and DeFoe, 1980). 
 TLm (96-h) for bluegill sunfish 0.6 µg/L (Robeck et al., 1965) 
 Acute oral LD50 for rats 39 mg/kg, wild birds 13.3 mg/kg, chickens 20 mg/kg, ducks 381 mg/kg, 
dogs 65 mg/kg, guinea pigs 49 mg/kg, hamsters 60 mg/kg, monkeys 3 mg/kg, mice 38 mg/kg, 
pigeons 23.7 mg/kg, pigs 38 mg/kg, quail 10.78 mg/kg, rabbits 45 mg/kg (quoted, RTECS, 1985), 
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female rats: 16.8 mg/kg (29 to 31 days old), 7.3 mg/kg (6 months old), and male rats: 28.8 mg/kg 
(29 to 31 days old), 43.4 mg/kg (6 months old) (Treon et al., 1953). 
 
Drinking water standard (final): MCLG: 2 µg/L; MCL: 2 µg/L. In addition, a DWEL of 10 
µg/L was recommended (U.S. EPA, 2000). 
 
Use: Insecticide and pesticide to control rodents and birds. Since 1986, endrin has not been 
produced or sold in the U.S. 



 

498 

ENDRIN ALDEHYDE 
 
Synonyms: 2,2a,3,3,4,7-Hexachlorodecahydro-1,2,4-methenocyclopenta[c,d]pentalene-5-car-
boxaldehyde; SD 7442; UN 2761. 
 

Cl
Cl

ClCl

Cl Cl
O

 
 
CASRN: 7421-93-4; DOT: 2761; DOT label: Poison; molecular formula: C12H8Cl6O; FW: 380.92 
 
Physical state: 
Solid 
 
Melting point (°C): 
145–149 (U.S. EPA, 1980a) 
 
Boiling point (°C): 
Decomposes at 235 (Callahan et al., 1979) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.43 at 20 °C using method of Hayduk and Laudie (1974) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
3.86 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Soil organic carbon/water partition coefficient, log Koc: 
4.43 using method of Kenaga and Goring (1980) 
 
Solubility in water: 
260 µg/L at 25 °C (extraction-GLC, Weil et al., 1974) 
 
Vapor pressure (mmHg): 
2 x 10-7 at 25 °C (Martin, 1972) 
 
Uses: Not known. 
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EPICHLOROHYDRIN 
 
Synonyms: AI3-03545; BRN 0079785; Caswell No. 424; CCRIS 277; 1-Chloro-2,3-epoxypro-
pane; 3-Chloro-1,2-epoxypropane; (Chloromethyl)ethylene oxide; (Chloromethyl)oxirane; 2-
(Chloromethyl)oxirane; 2-Chloropropylene oxide; γ-Chloropropylene oxide; 3-Chloro-1,2-propyl-
ene oxide; ECH; EINECS 203-439-8; EPA pesticide chemical code 097201; α-Epichlorohydrin; 
(dl)-α-Epichlorohydrin; Epichlorophydrin; 1,2-Epoxy-3-chloropropane; 2,3-Epoxypropyl chlo-
ride; Glycerol epichlorohydrin; NCI-C07001; NSC 6747; RCRA waste number U041; UN 2023. 
 

O Cl

 
 
CASRN: 106-89-8; DOT: 2023; DOT label: Flammable liquid and poison; molecular formula: 
C3H5ClO; FW: 92.53; RTECS: TX4900000; Merck Index: 12, 3648 
 
Physical state, color, and odor: 
Clear, colorless, mobile liquid with a strong, irritating, chloroform-like odor. Odor threshold 
concentration is 0.93 ppm (quoted, Amoore and Hautala, 1983). 
 
Melting point (°C): 
-48 (Weast, 1986) 
 
Boiling point (°C): 
116.5 (Weast, 1986) 
 
Density (g/cm3): 
1.1820 at 20 °C (Vaidya and Naik, 2003) 
1.1750 at 25 °C (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.02 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
33.9 (NIOSH, 1997) 
31 (open cup, NFPA, 1984) 
 
Lower explosive limit (%): 
3.8 (NIOSH, 1997) 
 
Upper explosive limit (%): 
21.0 (NIOSH, 1997) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
3.42 at 25 °C (static headspace-GC, Welke et al., 1998) 
 
Ionization potential (eV): 
10.60 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.00 (calculated, Mercer et al., 1990) 
 
Octanol/water partition coefficient, log Kow: 
0.45 (shake flask-GLC, Deneer et al., 1988) 
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Solubility in organics: 
Soluble in benzene (Weast, 1986). Miscible with alcohol, carbon tetrachloride, chloroform, ether, 
and tetrachloroethylene (Windholz et al., 1983). 
 
Solubility in water (g/L at 20 °C): 
60 (quoted, Verschueren, 1983) 
65.8 (quoted, Riddick et al., 1986) 
 
Vapor density: 
3.78 g/L at 25 °C, 3.19 (air = 1) 
 
Vapor pressure (mmHg): 
12.5 at 20 °C (Hawley, 1981) 
16.5 at 25 °C (Lide, 1990) 
 
Environmental fate: 
 Biological. Bridié et al. (1979) reported BOD and COD values of 0.03 and 1.16 g/g using 
filtered effluent from a biological sanitary waste treatment plant. These values were determined 
using a standard dilution method at 20 °C for a period of 5 d. When a sewage seed was used in a 
separate screening test, a BOD value of 0.16 g/g was obtained. The ThOD for epichlorohydrin is 
1.21 g/g. 
 Chemical/Physical. Anticipated products from the reaction of epichlorohydrin with ozone or 
OH radicals in the atmosphere are formaldehyde, glyoxylic acid, and ClCH2O(O)OHCHO (Cupitt, 
1980). Haag and Yao (1992) reported a calculated OH radical rate constant in water of 2.9 x 
108/M⋅sec. 
 Hydrolyzes in water forming 1-chloro-2,3-hydroxypropane which may hydrolyze forming HCl 
and the intermediate 1-hydroxy-2,3-propylene oxide or 1-chloro-2,3-hydroxypropane. The oxide 
may continue to hydrolyze forming glycerol (Kollig, 1993). The estimated half-life for this 
reaction at 20 °C and pH 7 is 8.2 d (Mabey and Mill, 1978). 
 Emits toxic fumes when heated to decomposition. 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: IDLH 75 ppm; OSHA PEL: 
TWA 5 ppm (19 mg/m3); ACGIH TLV: TWA 0.5 ppm (adopted). 
 
Symptoms of exposure: Irritation of eyes, skin, and respiratory tract (Patnaik, 1992) 
 
Toxicity: 
 LC50 (14-d) for Poecilia reticulata 655 µg/L (Hermens et al., 1985). 
 LC50 (96-h static bioassay) for bluegill sunfish 35 mg/L, Menidia beryllina 18 mg/L (quoted, 
Verschueren, 1983). 
 LC50 (48-h) for harlequin fish 36 mg/L (static and flow through). 
 Acute oral LD50 for guinea pigs 280 mg/kg, mice 194 mg/kg, rats 90 mg/kg, rabbits 345 mg/kg 
(quoted, Verschueren, 1983). 
 
Drinking water standard (final): MCLG: zero; MCL: lowest feasible limit following 
conventional treatment. In addition, a DWEL of 70 µg/L was recommended (U.S. EPA, 2000). 
 
Uses: Solvent for natural and synthetic resins, paints, cellulose esters and ethers, gums, paints, 
varnishes, lacquers, and nail enamels; manufacturing of glycerol, epoxy resins, surface active 
agents, pharmaceuticals, insecticides, adhesives, coatings, plasticizers, glycidyl ethers, ion-
exchange resins, and fatty acid derivatives; organic synthesis. 
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EPN 
 
Synonyms: AI3-17798; BRN 2542580; Caswell No. 454; EINECS 218-276-8; ENT 17298; EPA 
pesticide chemical code 041801; EPN 300; ESA; Ethoxy-4-nitrophenoxy phenylphosphine 
sulfide; Ethyl p-nitrophenyl benzenethionophosphate; Ethyl p-nitrophenyl benzenethio-
phosphonate; Ethyl p-nitrophenyl ester; O-Ethyl O-4-nitrophenyl phenylphosphonothioate; Ethyl 
p-nitrophenyl phenylphosphonothioate; O-Ethyl O-p-nitrophenyl phenylphosphonothioate; Ethyl 
p-nitrophenyl thionobenzenephosphate; Ethyl p-nitrophenyl thionobenzenephosphonate; O-Ethyl 
phenyl p-nitrophenyl phenylphosphorothioate; Ethyl p-nitrophenyl thionobenzene-phosphate; 
O-Ethyl phenyl p-nitrophenyl thiophosphonate; MAPJ; Meidon dust 15; NSC 8943; NSC 404840; 
OMS 219; Phenylphosphonothioic acid O-ethyl O-p-nitrophenyl ester; Phosphonothioic acid, 
O,O-diethyl O-(3,5,6-trichloro-2-pyridinyl) ester; PIN; Santox. 
 

O2N O P

S

O

CH3  
 
CASRN: 2104-64-5; molecular formula: C14H14NO4PS; FW: 323.31; RTECS: TB1925000; Merck 
Index: 12, 4362 
 
Physical state, color, and odor: 
Yellow to brown crystalline powder with an aromatic-like odor. 
 
Melting point (°C): 
39.2 (Plato, 1972) 
 
Boiling point (°C): 
215 at 5 mmHg (Worthing and Hance, 1991) 
 
Density (g/cm3): 
1.27 at 25 °C (Weast, 1986) 
 
Flash point (°C): 
Noncombustible solid (NIOSH, 1997) but liquid formulation are flammable. 
 
Heat of fusion (kcal/mol): 
7.2 (DSC, Plato, 1972) 
 
Bioconcentration factor, log BCF: 
3.05 (Oryzias latipes, Tsuda et al., 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.12 (average of 2 soil types, Kanazawa, 1989) 
 
Octanol/water partition coefficient, log Kow: 
3.85 at 20 °C (shake flask-GLC, Kanazawa, 1989) 
5.23 (HPLC, Nakamura et al., 2001) 
 
Solubility in organics: 
Miscible with acetone, benzene, methanol, isopropanol, toluene, and xylene (Windholz et al., 
1983) 
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Vapor pressure (x 10-7 mmHg): 
9.4 at 25 °C (Worthing and Hance, 1991) 
3,000 at 100 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Biological. From the first-order biotic and abiotic rate constants of EPN in estuarine water and 
sediment/water systems, the estimated biodegradation half-lives were 6.2 and 9.2 d, respectively 
(Walker et al., 1988). 
 Soil. Although no products were reported, the half-life in soil is 15 to 30 d (Hartley and Kidd, 
1987). 
 Photolytic. EPN may undergo direct photolysis because the insecticide showed some absorp-
tion when irradiated with UV light (λ >290 nm) (Gore et al., 1971). 
 Chemical/Physical. On heating, EPN is converted to the S-ethyl isomer (Worthing and Hance, 
1991). EPN is rapidly hydrolyzed in alkaline solutions to 4-nitrophenol, alcohol, and benzene 
thiophosphoric acid (Sittig, 1985). 
 Releases toxic sulfur, phosphorous, and nitrogen oxides when heated to decomposition (Sax and 
Lewis, 1987). 
 
Exposure limits (mg/m3): NIOSH REL: TWA 0.5, IDLH 5; OSHA PEL: TWA 0.5; ACGIH 
TLV: TWA 0.1 mg/m3 (adopted). 
 
Toxicity: 
 LC50 (96-h) for bluegill sunfish 100 µg/L (Sanders and Cope, 1968), fathead minnows 110 mg/L 
(Solon and Nair, 1970), Mysidopsis bahia 3.44 µg/L, Penaeus duorarum 0.29 µg/L, Cyprinidon 
variegatus 188.9 µg/L, Lagodon rhomboides 18.3 µg/L, Leiostomus xanthurus 25.6 µg/L 
(Schimmel et al., 1979). 
 LC50 (48-h) for killifish (Oryzias latipes) 580 µg/L (Tsuda et al., 1997). 
 Acute oral LD50 for wild birds 2.37 mg/kg, chickens 5 mg/kg, ducks 3 mg/kg, dogs 20 mg/kg, 
mice 14.5 mg/kg, pigeons 4.21 mg/kg, quail 5 mg/kg, rats 7 mg/kg, rabbits 45 mg/kg (quoted, 
RTECS, 1985), male rats 33 to 42 mg/kg, female rats 14 mg/kg, bobwhite quail 220 mg/kg, ring-
necked pheasants >165 mg/kg (Worthing and Hance, 1991). 
 Acute percutaneous LD50 (24-h) for male white rats 230 mg/kg, female white rats 25 mg/kg 
(Worthing and Hance, 1991). 
 The NOEL for dogs in 12-month feeding trials is 2 mg/kg daily (Worthing and Hance, 1991). 
 
Uses: Nonsystemic insecticide and acaricide used to control bollworms, Alabama argillacea in 
cotton, and Chilo spp. in rice and other leaf-eating larvae in vegetables and fruits (Worthing and 
Hance, 1991). 
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ETHANOLAMINE 
 
Synonyms: AI3-24219; 2-Aminoethanol; β-Aminoethyl alcohol; BRN 0505944; Caswell No. 
426; CCRIS 6260; Colamine; EINECS 205-483-3; EPA pesticide chemical code 011601; 
β-Ethanolamine; Ethylolamine; Glycinol; 2-Hydroxyethylamine; β-Hydroxyethylamine; MEA; 
Monoethanolamine; Olamine; Thiofalco M-50; UN 2491; USAF EK-1597. 
 

H2N
OH

 
 
CASRN: 141-43-5; DOT: 2491; DOT label: Corrosive material; molecular formula: C2H7NO; 
FW: 61.08; RTECS: KJ5775000; Merck Index: 12, 3772 
 
Physical state, color, and odor: 
Colorless, viscous, hygroscopic liquid with an unpleasant, mild, ammonia-like odor. Odor 
threshold concentration is 2.6 ppm (quoted, Amoore and Hautala, 1983). The lowest taste 
threshold concentration in potable water at 40 °C was 2.4 mg/L (Alexander et al., 1982). 
 
Melting point (°C): 
10.3 (Weast, 1986) 
 
Boiling point (°C): 
170 (Weast, 1986) 
 
Density (g/cm3): 
1.0180 at 20 °C (Weast, 1986) 
1.0117 at 25 °C (Windholz et al., 1983) 
1.0091 at 30 °C, 1.0013 at 40 °C, 0.9934 at 50 °C, 0.9854 at 60 °C, 0.9774 at 70 °C (Song et al., 

1996) 
 
Diffusivity in water (x 10-5 cm2/sec): 
At 25 °C (concentration, mmol/L): 1.15 (47.2), 1.16 (94.7), 1.06 (562), 0.984 (1,070), 0.910 

(1,980), 0.838 (2,970) (Hikita et al., 1980) 
1.12 at 43 mmol/L and 24.8 °C, 1.39 at 49 mmol/L and 34.8 °C, 1.75 at 55 mmol/L and 44.8 °C, 

2.26 at 58 mmol/L and 59.8 °C (Snijder et al., 1993) 
 
Dissociation constant, pKa: 
9.50 at 25 °C (Dean, 1973) 
 
Flash point (°C): 
86 (NIOSH, 1997) 
90.6 (Windholz et al., 1983) 
 
Lower explosive limit (%): 
3.0 at 140 °C (NIOSH, 1997) 
 
Upper explosive limit (%): 
23.5 (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
4.90 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (x 10-10 atm⋅m3/mol): 
1.61 at 20 °C (Bone et al., 1983) 
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Ionization potential (eV): 
8.96 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for amines are lacking 
in the documented literature. However, its miscibility in water and low Kow suggest its adsorption 
to soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
-1.31 at 19.0 °C (shake flask-Kjeldahl analysis, Collander, 1951) 
 
Solubility in organics: 
Miscible with acetone and methanol; soluble in benzene (1.4 wt %), carbon tetrachloride (0.2 wt 
%), and ether (2.1 wt %) (Windholz et al., 1983). 
 
Solubility in water: 
Miscible (NIOSH, 1997). 
 
Vapor density: 
2.50 g/L at 25 °C, 2.11 (air = 1) 
 
Vapor pressure (mmHg): 
0.4 at 20 °C, 6 at 60 °C (quoted, Verschueren, 1983) 
0.48 at 20 °C (Hawley, 1981) 
 
Environmental fate: 
 Biological. Bridié et al. (1979) reported BOD and COD values of 0.93 and 1.28 g/g using 
filtered effluent from a biological sanitary waste treatment plant. These values were determined 
using a standard dilution method at 20 °C for a period of 5 d. Similarly, Heukelekian and Rand 
(1955) reported a 5-d BOD value of 0.85 g/g which is 65.0% of the ThOD value of 1.31 g/g. 
 Chemical/Physical. Aqueous chlorination of ethanolamine at high pH produced N-
chloroethanolamine, which slowly degraded to unidentified products (Antelo et al., 1981). 
 At an influent concentration of 1,012 mg/L, treatment with GAC resulted in an effluent 
concentration of 939 mg/L. The adsorbability of the carbon used was 15 mg/g carbon (Guisti et 
al., 1974). 
 
Exposure limits: NIOSH REL: TWA 3 ppm (8 mg/m3), STEL 6 ppm (15 mg/m3), IDLH 30 ppm; 
OSHA PEL: TWA 3 ppm; ACGIH TLV: TWA 0.3 ppm, STEL 6 ppm (adopted). 
 
Symptoms of exposure: Severe irritation of eyes and moderate skin irritation (Patnaik, 1992) 
 
Toxicity: 
 LC50 (96-h) for goldfish >5,000 mg/L at pH 7 (quoted, Verschueren, 1983). 
 LC50 (72-h) for goldfish 170 mg/L at pH 10.1 (quoted, Verschueren, 1983). 
 LC50 (24-h) for goldfish 190 mg/L at pH 10.1 (quoted, Verschueren, 1983). 
 Acute oral LD50 for guinea pigs 620 mg/kg, mice 700 mg/kg, rats 2,050 mg/kg, rabbits 1,000 
mg/kg (Patnaik, 1992). 
 
Uses: Removing carbon dioxide and hydrogen sulfide from natural gas; in emulsifiers, hair 
waving solutions, polishes; softening agent for hides; agricultural sprays; pharmaceuticals, chemi-
cal intermediates; corrosion inhibitor; rubber accelerator; nonionic detergents; wool treatment. 
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2-ETHOXYETHANOL 
 
Synonyms: AI3-01236; BRN 1098271; CCRIS 2294; Cellosolve; Cellosolve solvent; Dowanol 8; 
Dowanol EGEE; EINECS 203-804-1; Ektasolve EE; Ethyl cellosolve; Ethylene glycol ethyl ether; 
Ethylene glycol monoethyl ether; Glycol ether EE; Glycol monoethyl ether; Hydroxy ether; 
Jeffersol EE; NCI-C54853; NSC 8837; Oxitol; Polysolv EE; RCRA waste number U359; Solvid; 
UN 1171. 
 

HO
O CH3

 
 
CASRN: 110-80-5; DOT: 1171; DOT label: Combustible liquid; molecular formula: C4H10O2; 
FW: 90.12; RTECS: KK8050000; Merck Index: 12, 3797 
 
Physical state, color, and odor: 
Clear, colorless liquid with a sweetish odor. Experimentally determined detection and recognition 
odor threshold concentrations were 1.1 mg/m3 (300 ppbv) and 2.0 mg/m3 (540 ppbv), respectively 
(Hellman and Small, 1974). 
 
Melting point (°C): 
-70 (quoted, Keith and Walters, 1992) 
 
Boiling point (°C): 
135 (Weast, 1986) 
 
Density (g/cm3): 
0.9297 at 20 °C (Weast, 1986) 
0.9258 at 25.00 °C, 0.9210 at 30.00 °C, 0.9163 at 35.00 °C (Aralaguppi et al., 1997) 
0.92518 at 25.00 °C (Chandrasekhar et al., 2000) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.90 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
43.3 (closed cup), 47.8 (open cup) (Eastman, 1995) 
 
Lower explosive limit (%): 
1.7 at 93 °C (NIOSH, 1997) 
 
Upper explosive limit (%): 
15.6 at 93 °C (NIOSH, 1997) 
 
Ionization potential (eV): 
9.77 (Lias et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic amines 
are lacking in the documented literature. However, its miscibility in water and low Kow suggest its 
adsorption to soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
-0.10 at 28.0 °C (shake flask-refractive index, Korenman and Dobromyslova, 1975) 
-0.35 at 25.0 °C (shake flask-GLC, Funasaki et al., 1984) 
-0.53 at 19.0 °C (shake flask-chemical reaction, Collander, 1951) 
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Solubility in organics: 
Miscible with acetone, alcohol, ether, and liquid esters (Windholz et al., 1983), and in many other 
polar organic solvents. 
 
Solubility in water: 
Miscible (Price et al., 1974). 
 
Vapor density: 
3.68 g/L at 25 °C, 3.11 (air = 1) 
 
Vapor pressure (mmHg): 
3.8 at 20 °C (quoted, Verschueren, 1983) 
5.63 at 25 °C (Banerjee et al., 1990) 
7.6 at 30.00 °C, 24.2 at 50 °C (Carmona et al., 2000) 
13.67 at 40.00 °C (equilibrium cell ,Van Ness method, Alderson et al., 2003) 
13.4 at 40.20 °C (ebulliometric, Chyliński et al., 2001) 
 
Environmental fate: 
 Biological. Bridié et al. (1979) reported BOD and COD values of 1.03 and 1.92 g/g using 
filtered effluent from a biological sanitary waste treatment plant. These values were determined 
using a standard dilution method at 20 °C for a period of 5 d. When a sewage seed was used in a 
separate screening test, a BOD value of 1.27 g/g was obtained. Similarly, Heukelekian and Rand 
(1955) reported a 5-d BOD value of 1.42 g/g which is 72.4% of the ThOD value of 1.96 g/g. 
 Photolytic. Grosjean (1997) reported a rate constant of 1.87 x 10-11 cm3/molecule⋅sec at 298 K 
for the reaction of 2-ethoxyethanol and OH radicals in the atmosphere. Based on an atmospheric 
OH radical concentration of 1.0 x 106 molecule/cm3, the reported half-life of methanol is 0.35 d 
(Grosjean, 1997). Stemmler et al. (1996) reported a rate constant of 1.66 x 10-11 cm3/molecule⋅sec 
for the OH radical-initiated oxidation of 2-ethoxyethanol in synthetic air at 297 K and 750 mmHg. 
Major reaction products identified by GC/MS (with their yields) were ethyl formate, 34%; 
ethylene glycol monoformate, 36%; ethylene glycol monoacetate, 7.8%; and ethoxyacetaldehyde, 
24%. 
 Chemical/Physical. 2-Ethoxyethanol will not hydrolyze (Kollig, 1993). 
 At an influent concentration of 1,024 mg/L, treatment with GAC resulted in an effluent 
concentration of 886 mg/L. The adsorbability of the carbon used was 28 mg/g carbon (Guisti et 
al., 1974). 
 
Exposure limits: NIOSH REL: TWA 0.5 ppm (1.8 mg/m3), IDLH 500 ppm; OSHA PEL: TWA 
200 ppm (740 mg/m3); ACGIH TLV: TWA 5 ppm (adopted). 
 
Toxicity: 
 LC50 (7-d) for Poecilia reticulata 16,400 mg/L (Könemann, 1981). 
 LC50 (24-h) for goldfish >5,000 mg/L (quoted, Verschueren, 1983). 
 LC50 (96-h static bioassay) for bluegill sunfish and Menidia beryllina >10,000 mg/L (quoted, 
Verschueren, 1983). 
 Acute oral LD50 for guinea pigs 1,400 mg/kg, mice 2,451 mg/kg, rats 3,000 mg/kg, rabbits 
3,100 mg/kg (quoted, RTECS, 1985). 
 
Uses: Solvent for lacquers, varnishes, dopes, nitrocellulose, natural and synthetic resins; in 
cleaning solutions, varnish removers, dye baths; mutual solvent for formation of soluble oils; 
lacquer thinners; emulsion stabilizer; anti-icing additive for aviation fuels. 
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2-ETHOXYETHYL ACETATE 
 
Synonyms: Acetic acid, 2-ethoxyethyl ester; AI3-01955; BRN 1748677; CCRIS 3286; Cello-
solve acetate; CSAC; EGEEA; EINECS 203-839-2; Ekasolve EE acetate solvent; Ethoxy-acetate; 
2-Ethoxyethanol acetate; Ethoxyethyl acetate; β-Ethoxyethyl acetate; 2-Ethoxyethyl ethanoate; 
Ethylene glycol ethyl ether acetate; Ethylene glycol monoethyl ether acetate; Glycol ether EE 
acetate; Glycol monoethyl ether acetate; NSC 8658; Oxitol acetate; Oxytol acetate; Polysolv EE 
acetate; UN 1172. 
 

O
O CH3

O

CH3

 
 
CASRN: 111-15-9; DOT: 1172; DOT label: Flammable liquid; molecular formula: C6H12O3; FW: 
132.18; RTECS: KK8225000; Merck Index: 13, 3798 
 
Physical state, color, and odor: 
Colorless liquid with a faint, pleasant odor. Experimentally determined detection and recognition 
odor threshold concentrations were 300 µg/m3 (60 ppbv) and 700 µg/m3 (130 ppbv), respectively 
(Hellman and Small, 1974). Nagata and Takeuchi (1990) reported an odor threshold concentration 
of 49 ppbv. 
 
Melting point (°C): 
-61.7 (NIOSH, 1997) 
 
Boiling point (°C): 
156 (NIOSH, 1997) 
 
Density (g/cm3): 
0.975 at 20/20 °C (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.74 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
54.4 (closed cup), 59.4 (open cup) (Eastman, 1995) 
 
Upper explosive limit (%): 
51.5 (NIOSH, 1997); 56 (open cup, Windholz et al., 1983) 
 
Lower explosive limit (%): 
1.7 (NIOSH, 1997) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
9.07 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
33.0 at 30.00 °C (headspace-GC, Hovorka et al., 2002) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic amines 
are lacking in the documented literature. However, its high solubility in water suggests its 
adsorption to soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
0.50 using method of Hansch et al. (1968) 
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Solubility in water: 
230,000 mg/L at 20 °C (quoted, Verschueren, 1983) 
 
Vapor density: 
5.40 g/L at 25 °C, 4.56 (air = 1) 
 
Vapor pressure (mmHg): 
2 at 20 °C (NIOSH, 1997) 
1.2 at 20 °C, 3.8 at 30 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Biological. Bridié et al. (1979) reported BOD and COD values of 0.74 and 1.76 g/g using 
filtered effluent from a biological sanitary waste treatment plant. These values were determined 
using a standard dilution method at 20 °C for a period of 5 d. The ThOD for 2-ethoxyethyl acetate 
is 1.82 g/g. 
 Chemical/Physical.  At an influent concentration of 1,000 mg/L, treatment with GAC resulted 
in an effluent concentration of 342 mg/L. The adsorbability of the carbon used was 132 mg/g 
carbon (Guisti et al., 1974). 
 
Exposure limits: NIOSH REL: TWA 0.5 ppm (2.7 mg/m3), IDLH 500 ppm; OSHA PEL: TWA 
100 ppm (540 mg/m3); ACGIH TLV: TWA 5 ppm (adopted). 
 
Toxicity: 
 Acute oral LD50 for guinea pigs 1,910 mg/kg, rats 2,900 mg/kg, rabbits 1,950 mg/kg (quoted, 
RTECS, 1985). 
 
Uses: Automobile lacquers to reduce evaporation and to impart a high gloss; solvent for 
nitrocellulose, oils, and resins; varnish removers; wood stains; textiles; leather. 
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ETHYL ACETATE 
 
Synonyms: Acetic ether; Acetic acid, ethyl ester; Acetidin; Acetoxyethane; AI3-00404; Caswell 
No. 429; BRN 0506104; CCRIS 6036; EINECS 205-500-4; EPA pesticide chemical code 044003; 
EtAc; Ethyl acetic, ester; Ethyl ethanoate; FEMA No. 2414; NSC 70930; RCRA waste number 
U112; UN 1173; Vinegar naphtha. 
 

O CH3O

CH3

 
 
CASRN: 141-78-6; DOT: 1173; DOT label: Flammable liquid; molecular formula: C4H8O2; FW: 
88.11; RTECS: AH5425000; Merck Index: 13, 3803 
 
Physical state, color, and odor: 
Clear, colorless, mobile liquid with a pleasant, sweet fruity odor. Experimentally determined 
detection and recognition odor threshold concentrations were 23 mg/m3 (6.4 ppmv) and 48 mg/m3 
(13.3 ppmv), respectively (Hellman and Small, 1974). Cometto-Muñiz and Cain (1991) reported 
an average nasal pungency threshold concentration of 67,300 ppmv. 
 
Melting point (°C): 
-83.6 (Weast, 1986) 
 
Boiling point (°C): 
77.05 (Senol, 1998) 
 
Density (g/cm3): 
0.90062 at 20.00 °C (Lee and Tu, 1999) 
0.8939 at 25.00 °C, 0.8876 at 30.00 °C, 0.8755 at 40.00 °C, 0.8630 at 50.00 °C, 0.8499 at 60.00 

°C, 0.8364 at 70.00 °C (Abraham et al., 1971) 
0.8946 at 25.00 °C, 0.8885 at 30.00 °C, 0.8825 at 35.00 °C (Nikam et al., 1998) 
0.91844 at 5 °C, 0.90651 at 15 °C, 0.89437 at 25 °C, 0.88210 at 35 °C, 0.86965 at 45 °C (Sakurai 

et al., 1996) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.18 at 25 °C, 1.83 at 45 °C (Frey and King, 1982) 
1.17 at 25 °C (Landy et al., 1997) 
 
Flash point (°C): 
-4.5 (NIOSH, 1997) 
7.2 (open cup, Windholz et al., 1983) 
 
Lower explosive limit (%): 
2.0 (NFPA, 1984) 
 
Upper explosive limit (%): 
11.5 (NFPA, 1984) 
 
Heat of fusion (kcal/mol): 
2.505 (Dean, 1987) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
1.33 at 25 °C (headspace-SPME, Bartelt, 1997) 
1.69 at 25 °C (Kieckbusch and King, 1979) 
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1.32 at 25 °C (Butler and Ramchandani, 1935) 
2.93 at 25 °C (static headspace-GC, Welke et al., 1998) 
2.29 at 27 °C (headspace SPME-GC, Jung and Ebeler, 2003) 
1.75 at 28 °C (Nelson and Hoff, 1968) 
7.23, 9.86, 9.53, 8.84, and 9.79 at 2.0, 6.0, 10.0, 18.0, and 25.0 °C, respectively (EPICS-SPME, 

Dewulf et al., 1999) 
3.30 at 37 °C (static headspace-GC, van Ruth et al., 2001) 
2.62 at 37 °C (static headspace-GC, Nahon et al., 2000) 
0.39 at 5.00 °C, 0.58 at 10.00 °C, 0.85 at 15.00 °C, 1.17 at 20.00 °C, 1.58 at 25.00 °C (column 

stripping-UV, Kutsuna et al., 2005) 
 
Interfacial tension with water (dyn/cm): 
6.8 at 25 °C (Donahue and Bartell, 1952) 
 
Ionization potential (eV): 
10.24 (Gibson et al., 1977) 
 
Bioconcentration factor, log BCF: 
4.13 (algae, Geyer et al., 1984) 
3.52 (activated sludge), 2.28 (algae), 1.48 (golden ide) (Freitag et al., 1985) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic esters are 
lacking in the documented literature. Based on its solubility values, adsorption of ethyl acetate is 
not expected to be significant.  
 
Octanol/water partition coefficient, log Kow: 
0.66 at 28 °C (shake flask-chemical reaction, Collander, 1951) 
0.73 (shake flask-GLC, Hansch and Anderson, 1967) 
0.68 at 25 °C (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, Wasik 

et al., 1981) 
 
Solubility in organics: 
Miscible with acetone, alcohol, chloroform, ether (Windholz et al., 1983). 
 
Solubility in water: 
80,000 mg/L at 25 °C (shake flask-HPLC, Banerjee, 1984) 
726 mM at 25.0 °C (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, 

Wasik et al., 1981) 
731 mM at 20 °C (shake flask-turbidimetric, Fühner, 1924) 
9.50 wt % at 25 °C (shake flask-radiometry, Lo et al., 1986) 
In wt %: 3.21 at 0 °C, 2.78 at 9.5 °C, 2.26 at 20.0 °C, 1.98 at 30.0 °C, 1.87 at 40.0 °C, 1.72 at 50.0 

°C, 1.64 at 60.1 °C, 1.72 at 70.5 °C, 1.66 at 80.0 °C, 1.35 at 90.2 °C (shake flask-GC, 
Stephenson and Stuart, 1986) 

In g/kg: 83.2, 80.1, 77.0, 73.9, and 70.8 at 20, 25, 30, 35, and 40 °C, respectively (shake flask-
turbidimetric, Altshuller and Everson, 1953a) 

In g/kg: 84.2, 80.4, 77.0, 73.9, and 71.2 at 20, 25, 30, 35, and 40 °C, respectively (shake flask-
turbidimetric, Altshuller and Everson, 1953a) 

88.0 and 74.0 mL/L at 25 and 60 °C, respectively (shake flask-volumetric, Booth and Everson, 
1949) 

67.1 g/L at 37 °C (static headspace-GC, Philippe et al., 2003) 



Ethyl acetate    511 
 

 

Vapor density: 
3.04 (air = 1) (Windholz et al., 1983); 3.60 g/L at 25 °C 
 
Vapor pressure (mmHg): 
72.8 at 20 °C, 115 at 30 °C (quoted, Verschueren, 1983) 
94.5 at 25 °C (Abraham, 1984) 
188.09 at 40.00 °C (Van Ness method, Alderson et al., 2003) 
 
Environmental fate: 
 Biological. Heukelekian and Rand (1955) reported a 5-d BOD value of 1.00 g/g which is 54.9% 
of the ThOD value of 1.82 g/g. 
 Photolytic. Reported rate constants for the reaction of ethyl acetate and OH radicals in the 
atmosphere (296 K) and aqueous solution are 1.51 x 10-12 and 6.60 x 10-13 cm3/molecule⋅sec, 
respectively (Wallington et al., 1988b). 
 Chemical/Physical. Hydrolyzes in water forming ethanol and acetic acid (Kollig, 1993). The 
estimated hydrolysis half-life at 25 °C and pH 7 is 2.0 yr (Mabey and Mill, 1978). 
 
Exposure limits: NIOSH REL: TWA 400 ppm (1,400 mg/m3), IDLH 2,000 ppm; OSHA PEL: 
TWA 400 ppm; ACGIH TLV: TWA 400 ppm (adopted). 
 
Symptoms of exposure: Inhalation of vapors may cause irritation of eyes, nose, and throat 
(Patnaik, 1992). 
 
Toxicity: 
 LC50 (inhalation) for rats 1,600 ppm/8-h (quoted, RTECS, 1985). 
 Acute oral LD50 for mice 4,100 mg/kg, rats 5,620 mg/kg, rabbits 4,935 mg/kg (quoted, RTECS, 
1985). 
 
Source: Identified among 139 volatile compounds identified in cantaloupe (Cucumis melo var. 
reticulates cv. Sol Real) using an automated rapid headspace solid phase microextraction method 
(Beaulieu and Grimm, 2001). 
 
Uses: Manufacture of smokeless powder, photographic film and plates, artificial leather and silk, 
perfumes; pharmaceuticals; in cleaning textiles; solvent for nitrocellulose, lacquers, varnishes, and 
airplane dopes; ingredient in artificial fruit essences. 
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ETHYL ACRYLATE 
 
Synonyms: Acrylic acid, ethyl ester; AI3-15734; BRN 0773866; Carboset 511; CCRIS 248; 
EINECS 205-438-8; Ethoxycarbonylethylene; Ethyl propenoate; Ethyl-2-propenoate; FEMA No. 
2418; NCI-C50384; NSC 8263; 2-Propenoic acid, ethyl ester; RCRA waste number U113; UN 
1917. 
 

H2C
O CH3

O  
 
Note: Inhibited with 10 to 20 ppm hydroquinone monomethyl ether to prevent polymerization 
(Acros Organics, 2002). 
 
CASRN: 140-88-5; DOT: 1917; DOT label: Flammable liquid molecular formula: C5H8O2; FW: 
100.12; RTECS: AT0700000; Merck Index: 12, 3805 
 
Physical state, color, and odor: 
Clear, colorless liquid with a penetrating and pungent odor. Leonardos et al. (1969) and Nagata 
and Takeuchi (1990) reported odor threshold concentrations of 0.47 and 0.26 ppbv, respectively. 
Experimentally determined detection and recognition odor threshold concentrations were 1.0 
µg/m3 (0.24 ppbv) and 1.5 µg/m3 (0.37 ppbv), respectively (Hellman and Small, 1974). 
 
Melting point (°C): 
-71.2 (Weast, 1986) 
 
Boiling point (°C): 
99.8 (Weast, 1986) 
 
Density (g/cm3 at 20 °C): 
0.9234 (Weast, 1986) 
0.9405 (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.84 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
10 (open cup, NFPA, 1984) 
 
Lower explosive limit (%): 
1.4 (NIOSH, 1997) 
 
Upper explosive limit (%): 
14 (NFPA, 1984) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
2.25 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
10.30 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic amines 
are lacking in the documented literature 
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Octanol/water partition coefficient, log Kow: 
1.33 at room temperature (shake flask-GLC, Tanii et al., 1984) 
 
Solubility in organics: 
Soluble in alcohol, chloroform, and ether (Weast, 1986) 
 
Solubility in water: 
20 g/L at 20 °C (quoted, Windholz et al., 1983) 
15 g/kg at 25 °C (BASF, 2002) 
237 mM at 60 °C (multiple headspace extraction-GC, Chai et al., 2005) 
 
Vapor density: 
4.09 g/L at 25 °C, 3.45 (air = 1) 
 
Vapor pressure (mmHg): 
29 at 20 °C (NIOSH, 1997) 
46.7 at 30.0 °C, 74.6 at 40.0 °C (Jolimaître et al., 1998) 
 
Environmental fate: 
 Chemical/Physical. Polymerizes on standing and is catalyzed by heat, light, and peroxides 
(Windholz et al., 1983). Slowly hydrolyzes in water forming ethanol and acrylic acid. The 
reported rate constant for the reaction of ethyl acrylate with ozone in the gas phase was determined 
to be 5.70 x 10-18 cm3 mol/sec (Munshi et al., 1989). 
 At an influent concentration of 1,015 mg/L, treatment with GAC resulted in an effluent 
concentration of 226 mg/L. The adsorbability of the carbon used was 157 mg/g carbon (Guisti et 
al., 1974). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: IDLH 300 ppm; OSHA PEL: 
TWA 25 ppm (100 mg/m3); ACGIH TLV: TWA 5 ppm, STEL 15 ppm (adopted). 
 
Symptoms of exposure: Strong irritant to eyes, skin, and mucous membranes (Patnaik, 1992) 
 
Toxicity: 
 Acute oral LD50 for rats is 800 mg/kg, rabbits 400 mg/kg, mice 1,799 mg/kg (quoted, RTECS, 
1985). 
 
Uses: Manufacture of water emulsion paints, textile and paper coatings, adhesives, and leather 
finish resins. 
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ETHYLAMINE 
 
Synonyms: AI3-24228; Aminoethane; 1-Aminoethane; BRN 0505933; CCRIS 6261; EINECS 
200-834-7; Ethanamine; Monoethylamine; UN 1036. 
 

H3C NH2  
 
CASRN: 75-04-7; DOT: 1036; DOT label: Flammable liquid; molecular formula: C2H7N; FW: 
45.08; RTECS: KH2100000; Merck Index: 12, 3808 
 
Physical state, color, and odor: 
Colorless liquid or gas with a strong ammonia-like odor. An experimentally determined odor 
threshold concentration of 21 ppbv was reported by Leonardos et al. (1969). Experimentally 
determined detection and recognition odor threshold concentrations were 500 µg/m3 (270 ppbv) 
and 1.5 mg/m3 (810 ppbv), respectively (Hellman and Small, 1974). 
 
Melting point (°C): 
-80.5 (Chao et al., 1990) 
 
Boiling point (°C): 
16.6 (Chao et al., 1990) 
 
Density (g/cm3): 
0.71 at 0 °C (quoted, Verschueren, 1983) 
0.6829 at 20 °C (Weast, 1986) 
0.6767 at 25 °C (Chao et al., 1990) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.13 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
10.807 at 20 °C (Gordon and Ford, 1972) 
10.63 at 25 °C (Dean, 1973) 
 
Flash point (°C): 
-17.4 (NIOSH, 1997) 
 
Lower explosive limit (%): 
3.5 (NIOSH, 1997) 
 
Upper explosive limit (%): 
14.0 (NIOSH, 1997) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol at 25 °C): 
1.00 (Butler and Ramchandani, 1935) 
1.23 (Christie and Crisp, 1967) 
 
Ionization potential (eV): 
9.19 (Gibson et al., 1977) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic amines 
are lacking in the documented literature 
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Octanol/water partition coefficient, log Kow (at 20 °C): 
-0.13 at pH 13 (shake flask-GLC, Takayama et al., 1985) 
-0.30 (shake flask-titrimetry, Korenman et al., 1973) 
 
Solubility in organics: 
Miscible with alcohol and ether (Hawley, 1981) 
 
Solubility in water: 
Miscible (NIOSH, 1997). A saturated solution in equilibrium with its own vapor had a 
concentration of 5,176 g/L at 25 °C (Kamlet et al., 1987). 
 
Vapor density: 
1.84 g/L at 25 °C, 1.56 (air = 1) 
 
Vapor pressure (mmHg): 
897 at 20 °C, 1,292 at 30 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Photolytic. The rate constant for the reaction of ethylamine and ozone in the atmosphere is 2.76 
x 10-20 cm3/molecule⋅sec at 296 K (Atkinson and Carter, 1984). Atkinson (1985) reported a rate 
constant of 6.54 x 10-11 cm3/molecule⋅sec for the vapor-phase reaction of ethylamine and OH 
radicals at 25.5 °C. The half-life for this reaction is 8.6 h. 
 Low et al. (1991) reported that the photooxidation of aqueous primary amine solutions by UV 
light in the presence of titanium dioxide resulted in the formation of ammonium and nitrate ions. 
 Chemical/Physical. Reacts with OH radicals possibly forming acetaldehyde or acetamide 
(Atkinson et al., 1978). When ethylamine over kaolin is heated to 600 °C, hydrogen and 
acetonitrile formed as the major products. Trace amounts of ethylene, ammonia, hydrogen 
cyanide, and methane were also produced. At 900 °C, however, acetonitrile was not produced 
(Hurd and Carnahan, 1930). 
 Reacts with mineral acids forming water-soluble salts (Morrison and Boyd, 1971). 
 
Exposure limits: NIOSH REL: TWA 10 ppm (18 mg/m3), IDLH 600 ppm; OSHA PEL: TWA 10 
ppm; ACGIH TLV: TWA 5 ppm, STEL 10 ppm (adopted). 
 
Symptoms of exposure: Severe irritant to the eyes, skin, mucous membranes, and respiratory 
system (Patnaik, 1992; Windholz et al., 1983) 
 
Toxicity: 
 LC50 (96-h) for goldfish 170 mg/L at pH 10.2 (quoted, Verschueren, 1983). 
 LC50 (24-h) for goldfish 190 mg/L at pH 10.2 (quoted, Verschueren, 1983). 
 LC0 (24-h) and LC100 (24-h) values for creek chub in Detroit river water were 30 and 50 mg/L, 
respectively (Gillette et al., 1952). 
 Acute oral LD50 for rats 400 mg/kg (quoted, RTECS, 1985). 
 
Uses: Stabilizer for latex rubber; intermediate for dyestuffs and medicinals; resin and detergent 
manufacturing; solvent in petroleum and vegetable oil refining; starting material for 
manufacturing amides; plasticizer; stabilizer for rubber latex; in organic synthesis. 
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ETHYLBENZENE 
 
Synonyms: AI3-09057; BRN 1901871; CCRIS 916; EBz; EINECS 202-849-4; Etbz; Ethyl-
benzol; NCI-C56393; NSC 406903; Phenylethane; UN 1775. 
 

CH3

 
 
CASRN: 100-41-4; DOT: 1175; DOT label: Flammable liquid; molecular formula: C8H10; FW: 
106.17; RTECS: DA0700000; Merck Index: 12, 3812 
 
Physical state, color, and odor: 
Clear, colorless liquid with a sweet, gasoline-like odor. At 40 °C, the average odor threshold 
concentration and the lowest concentration at which an odor was detected were 550 and 150 µg/L, 
respectively. Similarly, at 25 °C, the average taste threshold concentration and the lowest 
concentration at which a taste was detected were 780 and 390 µg/L, respectively (Young et al., 
1996). The average least detectable odor threshold concentrations in water at 60 °C and in air at 40 
°C were 2.4 and 72 µg/L, respectively (Alexander et al., 1982). Cometto-Muñiz and Cain (1994) 
reported an average nasal pungency threshold concentration of 10,100 ppmv. 
 
Melting point (°C): 
-94.4 (Huntress and Mulliken, 1941) 
 
Boiling point (°C): 
136.13–136.18 (Rintelen et al., 1937) 
 
Density (g/cm3): 
0.8672 at 20.00 °C, 0.8628 at 25 °C (Nhaesi and Asfour, 2000) 
0.85814 at 30.00 °C (Ramadevi et al., 1996) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.81 at 20 °C (Witherspoon and Bonoli, 1969) 
0.90 at 25 °C (Bonoli and Witherspoon, 1968) 
 
Dissociation constant, pKa: 
>15 (Christensen et al., 1975) 
 
Flash point (°C): 
13 (NIOSH, 1997) 
 
Lower explosive limit (%): 
0.8 (NIOSH, 1997) 
 
Upper explosive limit (%): 
6.7 (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
2.195 (Dean, 1987) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
6.6 (Pankow and Rosen, 1988) 
6.279 at 22 °C (SPME-GC, Saraullo et al., 1997) 
7.83 at 25 °C (EPICS-UV spectrophotometry, Allen et al., 1998) 
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6.17 at 23 °C (headspace-GC, Miller and Stuart, 2000) 
3.26, 4.51, 6.01, 7.88, and 10.5 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
3.02, 4.22, 5.75, 7.84, and 10.3 at 10, 15, 20, 25, and 30 °C, respectively (headspace-GC, Perlinger 

et al., 1993) 
Distilled water: 1.93, 2.05, 2.67, 5.02, and 6.62 at 2.0, 6.0, 10.0, 18.2, and 25.0 °C, respectively; 

natural seawater: 2.98 and 8.27 at 6.0 and 25.0 °C, respectively (EPICS, Dewulf et al., 1995) 
6.67 at 25 °C (gas stripping-UV spectrophotometry, Mackay et al., 1979) 
6.12 at 25 °C (gas purging method, Benzing et al., 1996) 
7.78, 10.17, and 16.4 at 25, 30, and 40 °C, respectively (variable headspace method, Robbins et 

al., 1993) 
2.84 at 20 °C, 5.70 at 40 °C, 7.88 at 80 °C (batch air stripping-GC, Bobadilla et al., 2003) 
13.9 at 45.00 °C, 15.1 at 50.00 °C, 17.1 at 55.00 °C, 20.1 at 60.00 °C, 20.9 at 65.00 °C, 22.7 at 

70.00 °C, 34.3 at 80.00 °C (static headspace-GC, Park et al., 2004) 
 
Interfacial tension with water (dyn/cm): 
38.4 at 25 °C (Donahue and Bartell, 1952) 
38.70 at 20 °C (Harkins et al., 1920) 
33.92 at 20 °C, 33.31 at 40 °C, 32.24 at 60 °C, 30.72 at 80 °C (Jasper and Seitz, 1959) 
 
Ionization potential (eV): 
8.76 ± 0.01 (Franklin et al., 1969) 
 
Bioconcentration factor, log BCF: 
1.19 (bluegill sunfish, Ogata et al., 1984) 
2.41, 2.52, 2.54, 3.04, 3.20, 3.26, and 5.00 for holly, olive, grass, rosemary, ivy, mock orange, 

pine, and juniper leaves, respectively (Hiatt, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.22 (Woodburn silt loam soil, Chiou et al., 1983) 
2.27 (St. Clair soil), 2.28 (Oshtemo soil) (Lee et al., 1989) 
2.38 (estimated from HPLC capacity factors, Hodson and Williams, 1988) 
2.41 (Tamar estuary sediment, Vowles and Mantoura, 1987) 
2.49, 2.73, 2.65, 2.73, 2.77, 2.73, and 2.74 at 2.3, 3.8, 6.2, 8.0, 13.5, 18.6, and 25.0 °C, re-

spectively, for a Leie River (Belgium) clay (Dewulf et al., 1999a) 
 
Octanol/water partition coefficient, log Kow: 
3.13 (generator column-HPLC/GC, Wasik et al., 1981, 1983) 
3.14 at 25.0 °C (generator column-RPLC, Schantz and Martire, 1987) 
3.15 (Campbell and Luthy, 1985; Hansch et al., 1968) 
3.20 (shake flask-GC, Jaynes and Vance, 1996) 
3.57 (estimated from HPLC capacity factors, Eadsforth, 1986) 
 
Solubility in organics: 
Freely soluble in most solvents (U.S. EPA, 1985) 
 
Solubility in water: 
1.76 mM at 25 °C (generator column-HPLC/GC, Wasik et al., 1981, 1983) 
1.66 mM at 25 °C (headspace analysis, Keeley et al., 1991) 
187 mg/L at 25 °C (Miller et al., 1985) 
152 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
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159 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1963) 
168 mg/L solution at 25.0 °C (shake flask-UV spectrophotometry, Andrews and Keefer, 1950a) 
In mg/L: 219 at 0.4 °C, 213 at 5.2 °C, 207 at 20.7 °C, 207 at 21.2 °C, 208 at 25.0 °C, 209 at 25.6 

°C, 211 at 30.2 °C, 221 at 34.9 °C, 231 at 42.8 °C (shake flask-UV spectrophotometry, Bohon 
and Claussen, 1951) 

In mM: 1.850 at 10.0 °C, 1.812 at 14.0 °C, 1.776 at 17.0 °C, 1.725 at 18.0 °C, 1.676 at 19.0 °C, 
1.770 at 20.0 °C, 1.724 at 21.0 °C, 1.713 at 22.0 °C, 1.751 at 23.5 °C, 1.811 at 25.0 °C, 1.753 at 
25.8 °C, 1.747 at 28.0 °C, 1.777 at 30.0 °C, 1.818 at 35.0 °C, 1.928 at 40.0 °C, 1.991 at 45.0 °C 
(coupled-column-LC, Owens et al., 1986) 

197 mg/kg at 0 °C, 177 mg/kg at 25 °C (shake flask-GC, Polak and Lu, 1973) 
161.2 mg/L at 25.0 °C; 111.0 mg/L in artificial seawater at 25.0 °C (shake flask-GC, Sutton and 

Calder, 1975) 
131.0 mg/kg at 25 °C (shake flask-GLC, Price, 1976) 
181 mg/L at 20 °C (Burris and MacIntyre, 1986) 
177 mg/L at 25 °C; 170 mg/L in salt water at 25 °C (Krasnoshchekova and Gubergrits, 1975) 
177 mg/L at 20 °C (air stripping-GC, Vozňáková et al., 1978) 
2.00 mM at 25 °C (shake flask-UV spectrophotometry, Ben-Naim and Wilf, 1980) 
1.12 mM in 0.5 M NaCl at 25 °C (Wasik et al., 1984) 
175 mg/L at 25 °C (shake flask-UV spectrophotometry, Klevens, 1950) 
140 mg/kg at 15 °C (shake flask-turbidimetric, Fühner, 1924) 
147.7 mg/L at 30 °C (vapor equilibrium-GC, McNally and Grob, 1984) 
1.51, 1.59, 1.65, and 1.83 mM at 15, 25, 35, and 45 °C, respectively (Sanemasa et al., 1982) 
172 mg/L (shake flask-GC, Coutant and Keigley, 1988) 
1.55 mmol/kg at 25 °C (shake flask-gravimetric, Morrison and Billett, 1952) 
In mg/kg: 196, 192, 186, 187, 181, 183, 180, 184, and 180 at 4.5, 6.3, 7.1, 9.0, 11.8, 12.1, 15.1, 

17.9, and 20.1 °C, respectively. In artificial seawater: 140, 133, 129, 125, and 122 at 0.19, 5.32, 
10.05, 14.96, and 20.04 °C, respectively (shake flask-UV spectrophotometry, Brown and Wasik, 
1974) 

In mg/kg: 100 at 10 °C, 107 at 20 °C, 121 at 30 °C (shake flask-UV spectrophotometry, Howe et 
al., 1987) 
1.91 mmol/kg at 25.0 °C (shake flask-UV spectrophotometry, Vesala, 1974) 
1.02 mM at 25.00 °C (Sanemasa et al., 1985) 
1.37 mM at 25.0 °C (Sanemasa et al., 1987) 
0.0196 wt % at 10.0 and 20.0 °C (Schwarz and Miller, 1980) 
In mM: 1.59 at 0.5 °C, 1.57 at 5.00 °C, 1.56 at 15.00 °C, 1.60 at 25.00 °C, 1.67 at 35.00 °C, 1.77 

at 45.00 °C, 2.01 at 55.00 °C (HPLC, Dohányosová et al., 2001) 
In mole fraction (x 10-5) at 750 mmHg: 3.234 at 0.0 °C, 3.084 at 5.0 °C, 2.964 at 10.0 °C, 2.880 at 

15.0 °C, 2.863 at 20.0 °C, 2.946 at 30.0 °C, 3.047 at 35.0 °C, 3.188 at 40.0 °C, 3.338 at 45.0 °C, 
3.525 at 50.0 °C (equilibrium cell-UV spectrophotometry, Sawamura et al., 2001) 

 
Vapor density: 
4.34 g/L at 25 °C, 3.66 (air = 1) 
 
Vapor pressure (mmHg): 
2.9 at 10 °C, 11.6 at 30 °C, 34.6 at 30 °C (Rintelen et al., 1937) 
7.08 at 20 °C (Burris and MacIntyre, 1986) 
9.6 at 25 °C (Banerjee et al., 1990) 
21.5 at 40.00 °C (static method, Asmanova and Goral, 1980) 
 
Environmental fate: 
 Biological. Phenylacetic acid was reported to be the biooxidation product of ethylbenzene by 
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Nocardia sp. in soil using n-hexadecane or n-octadecane as the substrate. In addition, 
Methylosinus trichosporium OB3b was reported to metabolize ethylbenzene to 2- and 3-
hydroxybenzaldehyde with methane as the substrate (Keck et al., 1989). Ethylbenzene was 
oxidized by a strain of Micrococcus cerificans to phenylacetic acid (Pitter and Chudoba, 1990). A 
culture of Nocardia tartaricans ATCC 31190, growing in a hexadecane medium, oxidized 
ethylbenzene to 1-phenethanol, which oxidized to acetophenone (Cox and Goldsmith, 1979). 
When ethylbenzene (5 mg/L) was statically incubated in the dark at 25 °C with yeast extract and 
settled domestic wastewater inoculum, complete biodegradation with rapid acclimation was 
observed after 7 d. At a concentration of 10 mg/L, significant degradation occurred with gradual 
adaptation. Percent losses of 69, 78, 87, and 100 were obtained after 7, 14, 21, and 28-d incubation 
periods, respectively (Tabak et al., 1981). Olsen and Davis (1990) reported a first-order 
degradation rate constant of 0.07/yr and a half-life of 37 d. 
 Elshahed et al. (2001) investigated the pathways of anaerobic biodegradation of alkylbenzenes 
by sediment-associated microorganisms from a gas-condensate-impacted aquifer under laboratory 
conditions. Stoichiometric amounts of sulfate were consumed and methane produced. Two 
intermediate compounds identified via GC/MS were 3-phenyl-1,2-butanedicarboxylic acid and 
benzoic acid. Both metabolites identified in the laboratory incubations were also identified in the 
contaminated aquifer from which the microorganisms were obtained. 
 Surface Water. The evaporation half-life of ethylbenzene in surface water (1 m depth) at 25 °C 
is estimated to be from 5 to 6 h (Mackay and Leinonen, 1975). Estimated half-lives of 
ethylbenzene (3.3 µg/L) from an experimental marine mesocosm during the spring (8–16 °C), 
summer (20–22 °C), and winter (3–7 °C) were 20, 2.1, and 13 d, respectively (Wakeham et al., 
1983). 
 Photolytic. Irradiation of ethylbenzene (λ <2537 Å) at low temperatures will form hydrogen, 
styrene, and free radicals (Calvert and Pitts, 1966). 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water vapor. 
Ethylbenzene will not hydrolyze in water (Kollig, 1993). 
 De Visscher et al. (1996) investigated the sonolysis of ethylbenzene and other monocyclic 
aromatic compounds in aqueous solution by 520 kHz ultrasonic waves. The experiments were 
performed in a 200-mL glass reactor equipped with a cooling jacket maintained at 25 °C. At initial 
ethylbenzene concentrations and sonication times of 0.33 mM and 70 min, 0.5 mM and 100 min, 
and 1 mM and 140 min, the first-order reaction rates were 0.04333, 0.3564, and 0.01667/min, 
respectively. 
 At an influent concentration of 115 mg/L, treatment with GAC resulted in an effluent 
concentration of 18 mg/L. The adsorbability of the carbon used was 18 mg/g carbon (Guisti et al., 
1974). Similarly, at influent concentrations of 10.0, 1.0, 0.1, and 0.01 mg/L, the GAC adsorption 
capacities at pH 7.4 were 325, 53, 8.5, and 1.4 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits: NIOSH REL: TWA 100 ppm (435 mg/m3), STEL 125 ppm (545 mg/m3), IDLH 
800 ppm; OSHA PEL: TWA 100 ppm; ACGIH TLV: TWA 100 ppm, STEL 125 ppm (adopted). 
 
Symptoms of exposure: Narcotic at high concentrations. Irritant to the eyes, skin, and nose 
(Patnaik, 1992). 
 
Toxicity: 
 EC50 (96-h - growth inhibition) for diatoms (Skeletonema costatum) 3.6 mg/L, freshwater algae 
(Selenastrum capricornutum) 3.6 mg/L (Masten et al., 1994). 
 EC50 (72-h) for Selenastrum capricornutum 4.6 mg/L (Galassi et al., 1988). 
 LC50 (contact) for earthworm (Eisenia fetida) 47 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (96-h) for bluegill sunfish 150 mg/L (Spehar et al., 1982), Salmo gairdneri 4.2 mg/L 
(Galassi et al., 1988), Atlantic silversides (Menidia menidia) 5.1 mg/L, mysid shrimp (Mysidopsis 
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bahia) 6 mg/L (Masten et al., 1994), Cyprinodon variegatus 280 ppm using natural seawater 
(Heitmuller et al., 1981). 
 LC50 (72-h) for Cyprinodon variegatus 320 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for Daphnia magna 75 mg/L (LeBlanc, 1980), Cyprinodon variegatus 360 ppm 
(Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna 77 mg/L (LeBlanc, 1980), Cyprinodon variegatus 300 ppm 
(Heitmuller et al., 1981). 
 Acute oral LD50 for rats 3,500 mg/kg (quoted, RTECS, 1985). 
 Heitmuller et al. (1981) reported a NOEC of 88 ppm. 
 
Drinking water standard (final): MCLG: 0.7 mg/L; MCL: 0.7 mg/L. In addition, a DWEL of 3 
µg/L was recommended (U.S. EPA, 2000). 
 
Source: Detected in distilled water-soluble fractions of 87 octane gasoline (2.38 mg/L), 94 octane 
gasoline (7.42 mg/L), Gasohol (3.54 mg/L), No. 2 fuel oil (0.21 mg/L), jet fuel A (0.41 mg/L), 
diesel fuel (0.17 mg/L), military jet fuel JP-4 (1.57 mg/L) (Potter, 1996), new motor oil (0.15 to 
0.17 µg/L), and used motor oil (117 to 124 µg/L) (Chen et al., 1994). The average volume percent 
and estimated mole fraction in American Petroleum Institute PS-6 gasoline are 1.570 and 0.017, 
respectively (Poulsen et al., 1992). Diesel fuel obtained from a service station in Schlieren, 
Switzerland contained ethylbenzene at a concentration of 690 mg/L (Schluep et al., 2001). 
 Kaplan et al. (1996) determined ethylbenzene concentrations in four different grades of 
gasolines. Average ethylbenzene concentrations were 9.1 g/L in regular unleaded gasoline, 8.0 g/L 
in leaded gasoline, 9.3 g/L in unleaded plus gasoline, and 10.1 g/L in Super unleaded gasoline. 
 Thomas and Delfino (1991) equilibrated contaminant-free groundwater collected from 
Gainesville, FL with individual fractions of three individual petroleum products at 24–25 °C for 
24 h. The aqueous phase was analyzed for organic compounds via U.S. EPA approved test method 
602. Average ethylbenzene concentrations reported in water-soluble fractions of unleaded 
gasoline, kerosene, and diesel fuel were 2.025, 0.314, and 0.104 mg/L, respectively. When the 
authors analyzed the aqueous-phase via U.S. EPA approved test method 610, average 
ethylbenzene concentrations in water-soluble fractions of unleaded gasoline, kerosene, and diesel 
fuel were lower, i.e., 1.423, 0.171, and 0.079 mg/L, respectively. 
 Schauer et al. (1999) reported ethylbenzene in a diesel-powered medium-duty truck exhaust at 
an emission rate of 470 µg/km. California Phase II reformulated gasoline contained ethylbenzene 
at a concentration of 12,800 mg/kg. Gas-phase tailpipe emission rates from gasoline-powered 
automobiles with and without catalytic converters were 4.18 and 434.0 mg/km, respectively 
(Schauer et al., 2002). 
 Detected in 1-yr aged coal tar film and bulk coal tar at concentrations of 350 and 2,100 mg/kg, 
respectively (Nelson et al., 1996). A high-temperature coal tar contained ethylbenzene at an 
average concentration of 0.02 wt % (McNeil, 1983). 
 Identified as one of 140 volatile constituents in used soybean oils collected from a processing 
plant that fried various beef, chicken, and veal products (Takeoka et al., 1996). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of ethylbenzene was 22.9 mg/kg of pine burned. Emission rates of ethylbenzene were not 
measured during the combustion of oak and eucalyptus. 
 
Uses: Intermediate in production of styrene, acetophenone, ethylcyclohexane, benzoic acid, 1-
bromo-1-phenylethane, 1-chloro-1-phenylethane, 2-chloro-1-phenylethane, p-chloroethylbenz-
ene, p-chlorostyrene, and many other compounds; solvent; in organic synthesis. 
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ETHYL BROMIDE 
 
Synonyms: AI3-04462; Bromic ether; Bromoethane; BRN 1209224; CCRIS 2504; EB; EINECS 
200-825-8; Halon 2001; Hydrobromic ether; Monobromoethane; NCI-C55481; NSC 8824; UN 
1891. 
 

H3C Br  
 
CASRN: 74-96-4; DOT: 1891; DOT label: Poison; molecular formula: C2H5Br; FW: 108.97; 
RTECS: KH6475000; Merck Index: 12, 3819 
 
Physical state, color, and odor: 
Clear, colorless to yellow, volatile liquid with an ether-like odor. Odor threshold concentration is 
3.1 ppm (quoted, Amoore and Hautala, 1983). 
 
Melting point (°C): 
-119 (Windholz et al., 1983) 
 
Boiling point (°C): 
38.4 (Weast, 1986) 
 
Density (g/cm3): 
1.4604 at 20 °C (Weast, 1986) 
1.4492 at 25 °C (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.05 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
<-20 (NIOSH, 1997) 
 
Lower explosive limit (%): 
6.8 (NFPA, 1984) 
 
Upper explosive limit (%): 
8.0 (NFPA, 1984) 
 
Heat of fusion (kcal/mol): 
1.4 (Dean, 1987) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
7.56 at 25 °C (Hine and Mookerjee, 1975) 
 
Interfacial tension with water (dyn/cm at 25 °C): 
31.20 (Harkins et al., 1920) 
31.3 (Donahue and Bartell, 1952) 
 
Ionization potential (eV): 
10.29 (Franklin et al., 1969) 
10.46 (Gibson et al., 1977) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.67 using method of Chiou et al. (1979) 
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Octanol/water partition coefficient, log Kow: 
1.61 (Hansch et al., 1975) 
 
Solubility in organics: 
Miscible with alcohol, chloroform, and ether (Windholz et al., 1983) 
 
Solubility in water: 
0.965 wt % at 10 °C (quoted, Windholz et al., 1983) 
9,047 mg/L at 20 °C (Fischer and Ehrenberg, 1948) 
9,603 mg/L at 17.5 °C (Fühner, 1924; Fischer and Ehrenberg, 1948) 
1.47 x 10-3 at 25 °C (mole fraction, inert gas stripping-GC, Li et al., 1993) 
9,140 mg/L at 20 °C, 8,960 mg/L at 30 °C (Rex, 1906) 
 
Vapor density: 
4.05 g/L at 25 °C, 3.76 (air = 1) 
 
Vapor pressure (mmHg): 
386 at 20 °C, 564 at 30 °C (Rex, 1906) 
 
Environmental fate: 
 Biological. A strain of Acinetobacter sp. isolated from activated sludge degraded ethyl bromide 
to ethanol and bromide ions (Janssen et al., 1987). When Methanococcus thermolithotrophicus, 
Methanococcus deltae, and Methanobacterium thermoautotrophicum were grown with H2-CO2 in 
the presence of ethyl bromide, methane and ethane were produced (Belay and Daniels, 1987). 
 Groundwater. Groundwater under reducing conditions in the presence of hydrogen sulfide 
converted ethyl bromide to sulfur-containing products (Schwarzenbach et al., 1985). 
 Chemical/Physical. Hydrolyzes in water forming ethanol and bromide ions. The estimated 
hydrolysis half-life at 25 °C and pH 7 is 30 d (Mabey and Mill, 1978). 
 
Exposure limits: NIOSH REL: IDLH 2,000 ppm; OSHA PEL: TWA 200 ppm (890 mg/m3); 
ACGIH TLV: TWA 5 ppm (adopted). 
 
Symptoms of exposure: Irritation of the respiratory system, eyes, pulmonary edema (Patnaik, 
1992) 
 
Toxicity: 
 Acute oral LD50 for rats 1,350 mg/kg (quoted, RTECS, 1985). 
 
Uses: In organic synthesis as an ethylating agent; refrigerant; solvent; grain and fruit fumigant; in 
medicine as an anesthetic. 
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ETHYLCYCLOPENTANE 
 
Synonyms: BRN 1900271; EINECS 216-686-1; Ethylcyclopentan; Ethylpentamethylene; NSC 
74149. 
 

CH3
 

 
CASRN: 1640-89-7; molecular formula: C7H14; FW: 98.19; RTECS: GY4450000 
 
Physical state and color: 
Colorless, flammable liquid 
 
Melting point (°C): 
-138.4 (Weast, 1986) 
 
Boiling point (°C): 
103.45 (Kay, 1947) 
 
Density (g/cm3): 
0.7666 at 20 °C (Kay, 1947) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.76 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
15 (Aldrich, 1990) 
 
Lower explosive limit (%): 
1.1 (Hawley, 1981) 
 
Upper explosive limit (%): 
6.7 (Hawley, 1981) 
 
Heat of fusion (kcal/mol): 
1.642–1.889 (Dean, 1987) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
2.10 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
10.12 (Lias et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for alicyclic 
hydrocarbons are lacking in the documented literature. Based on its high solubility in water, 
adsorption is not expected to be a dominant process. 
 
Octanol/water partition coefficient, log Kow: 
1.90 using method of Hansch et al. (1968) 
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Solubility in organics: 
Soluble in acetone, alcohol, benzene, ether, and petroleum (Weast, 1986) 
 
Solubility in water: 
In mg/kg: 21.9 at 70.5 °C, 52.5 at 113 °C, 224 at 168.5 °C, 759 at 203 °C (Guseva and Parnov, 

1964) 
 
Vapor density: 
4.01 g/L at 25 °C, 3.39 (air = 1) 
 
Vapor pressure (mmHg): 
39.9 at 25 °C (Wilhoit and Zwolinski, 1971) 
 
Environmental fate: 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water vapor. 
Ethylcyclopentane will not hydrolyze because it has no hydrolyzable functional group. 
 
Uses: Organic research. 
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ETHYLENE CHLOROHYDRIN 
 
Synonyms: AI3-52326; BRN 0878139; CCRIS 859; 2-Chloroethanol; δ-Chloroethanol; 2-
Chloroethyl alcohol; β-Chloroethyl alcohol; EINECS 203-457-7; Ethylene chlorhydrin; Glycol 
chlorohydrin; Glycol monochlorohydrin; 2-Hydroxyethyl chloride; 2-Monochloroethanol; NCI-
C50135; UN 1135. 
 

HO
Cl

 
 
CASRN: 107-07-3; DOT: 1135; DOT label: Poison and flammable liquid; molecular formula: 
C2H5ClO; FW: 80.51; RTECS: KK0875000; Merck Index: 12, 3839 
 
Physical state, color, and odor: 
Colorless liquid with a faint, ether-like odor. Odor threshold concentration is 400 ppb (quoted, 
Keith and Walters, 1992). 
 
Melting point (°C): 
-67.5 (BASF, 1997b) 
 
Boiling point (°C): 
128.7 (BASF, 1997b) 
 
Density (g/cm3): 
1.2003 at 20 °C (Weast, 1986) 
1.1980 at 25.00 °C, 1.1924 at 25.00 °C, 1.1854 at 30.00 °C (Aminabhavi and Banerjee, 1998) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.12 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
55 (BASF, 1997b) 
40 (open cup, Windholz et al., 1983) 
 
Lower explosive limit (%): 
4.9 (NIOSH, 1997) 
 
Upper explosive limit (%): 
15.9 (NIOSH, 1997) 
 
Ionization potential (eV): 
10.90 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for chlorinated 
aliphatic alcohols are lacking in the documented literature. However, its high solubility in water 
suggests its adsorption to soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
-0.06 (shake flask, Hansch et al., 1995) 
0.03 (shake flask-GLC, Dillingham et al., 1973) 
 
Solubility in organics: 
Soluble in alcohol (Weast, 1986) 
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Solubility in water: 
Miscible (Hawley, 1981) 
 
Vapor density: 
3.29 g/L at 25 °C, 2.78 (air = 1) 
 
Vapor pressure (mmHg): 
4.9 at 20 °C (Hawley, 1981) 
8 at 25 °C (quoted, Nathan, 1978) 
 
Environmental fate: 
 Biological. Heukelekian and Rand (1955) reported a 10-d BOD value of 0.50 g/g which is 
50.0% of the ThOD value of 1.00 g/g. 
 Chemical/Physical. Reacts with aqueous sodium bicarbonate solutions at 105 °C producing 
ethylene glycol (Patnaik, 1992). 
 
Exposure limits: NIOSH REL: ceiling 1 ppm (3 mg/m3), IDLH 7 ppm; OSHA PEL: TWA 5 ppm 
(16 mg/m3); ACGIH TLV: ceiling 1 ppm (adopted). 
 
Symptoms of exposure: Respiratory distress, paralysis, brain damage, nausea, and vomiting 
(Patnaik, 1992) 
 
Toxicity: 
 Acute oral LD50 for guinea pigs 110 mg/kg, mice 81 mg/kg, rats 71 mg/kg (quoted, RTECS, 
1985). 
 
Uses: Solvent for cellulose acetate, ethylcellulose; manufacturing insecticides, ethylene oxide, and 
ethylene glycol; treating sweet potatoes before planting; organic synthesis (introduction of the 
hydroxyethyl group). 
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ETHYLENEDIAMINE 
 
Synonyms: AI3-24231; Algicode 106L; Amerstat 274; β-Aminoethylamine; BRN 0605263; 
Caswell No. 437; CCRIS 5224; 1,2-Diaminoethane; Dimethylenediamine; EINECS 203-468-6; 
EPA pesticide chemical code 004205; 1,2-Ethanediamine; Ethylendiamine; 1,2-Ethylenediamine; 
NCI-C60402; UN 1604. 
 

H2N
NH2

 
 
CASRN: 107-15-3; DOT: 1604; DOT label: Corrosive, flammable liquid; molecular formula: 
C2H8N2; FW: 60.10; RTECS: KH8575000; Merck Index: 12, 3841 
 
Physical state, color, and odor: 
Clear, colorless, volatile, slight viscous, hygroscopic liquid with a sweet, ammonia-like odor. The 
average least detectable odor threshold concentrations in water at 60 °C and in air at 40 °C were 
12 and 52 mg/L, respectively (Alexander et al., 1982). 
 
Melting point (°C): 
8.5 (hydrated, Weast, 1986) 
10.9 (anhydrous, Lee et al., 1997) 
 
Boiling point (°C): 
116.5 (Weast, 1986) 
118 (hydrated, Verschueren, 1983) 
 
Density (g/cm3): 
0.8995 at 20/20 °C (Weast, 1986) 
0.8994 at 20 °C (anhydrous), 0.963 at 21 °C (hydrated) (quoted, Verschueren, 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.12 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant: 
At 25 °C: pK1 = 10.075, pK2 = 6.985 (Gordon and Ford, 1972) 
 
Flash point (°C): 
38 (BASF, 2002) 
43 (Windholz et al., 1983) 
66 (open cup, NFPA, 1984) 
 
Lower explosive limit (%): 
2.5 at 100 °C (NIOSH, 1997) 
4.2 (NFPA, 1984) 
 
Upper explosive limit (%): 
12 at 100 °C (NIOSH, 1997) 
11.4 (NFPA, 1984) 
 
Henry’s law constant (x 10-9 atm⋅m3/mol): 
1.69 at 25 °C (Westheimer and Ingraham, 1956) 
 
Ionization potential (eV): 
8.60 (NIOSH, 1997) 
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Bioconcentration factor, log BCF: 
3.94 (activated sludge), 2.87 (algae) (hydrochloride salt, Freitag et al., 1985) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for diamines are 
lacking in the documented literature. However, its miscibility in water suggests its adsorption to 
soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
-2.04 at pH 13 (shake flask, Hansch et al., 1995) 
-3.21 at pH 7.5 (shake flask-HPLC, Kobayashi et al., 1997) 
 
Solubility in organics: 
Soluble in alcohol; slightly soluble in benzene and ether (Windholz et al., 1983). 
 
Solubility in water: 
Miscible (Price et al., 1974). 
 
Vapor density: 
2.46 g/L at 25 °C, 2.07 (air = 1) 
 
Vapor pressure (mmHg): 
10.7 at 20 °C (Sax and Lewis, 1987) 
116 at 20 °C (anhydrous), 9 at 20 °C, 16 at 30 °C (hydrated) (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Chemical/Physical. Absorbs carbon dioxide forming carbonates (Patnaik, 1992; Windholz et al., 
1983). 
 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in an effluent 
concentration of 893 mg/L. The adsorbability of the carbon used was 21 mg/g carbon (Guisti et 
al., 1974). 
 
Exposure limits: NIOSH REL: TWA 10 ppm (25 mg/m3), IDLH 1,000 ppm; OSHA PEL: TWA 
10 ppm; ACGIH TLV: TWA 10 ppm (adopted). 
 
Symptoms of exposure: Severe skin irritant producing sensitization and blistering of the skin. 
Liquid splashed in eyes may cause injury (Patnaik, 1992). Inhalation may cause irritation of nose 
and respiratory system (NIOSH, 1997). 
 
Toxicity: 
 LC50 (96-h) for fathead minnows 115.7 mg/L (Spehar et al., 1982). 
 Acute oral LD50 for guinea pigs 470 mg/kg, rats 500 mg/kg (quoted, RTECS, 1985). 
 TLm (24-h) for brine shrimp 14 mg/L (Price et al., 1974). 
 
Uses: Stabilizing rubber latex; solvent for albumin, casein, shellac, and sulfur; neutralizing oils; in 
antifreeze as a corrosion inhibitor; emulsifier; adhesives; textile lubricants; fungicides; 
manufacturing chelating agents such as EDTA (ethylenediaminetetraacetic acid); dimethylol-
ethylene-urea resins; organic synthesis. 
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ETHYLENE DIBROMIDE 
 
Synonyms: Acetylene dibromide; AI3-15349; BRN 0605266; Bromofume; Caswell No. 439; 
CCRIS 295; Celmide; DBE; Dibromoethane; 1,2-Dibromoethane; sym-Dibromoethane; α,β-
Dibromoethane; Dowfume 40; Dowfume EDB; Dowfume W-8; Dowfume W-85; Dowfume 
W-90; Dowfume W-100; EDB; EDB-85; E-D-BEE; EINECS 203-444-5; ENT 15349; EPA 
pesticide chemical code 042002; Ethylene bromide; Ethylene bromide glycol dibromide; 1,2-
Ethylene dibromide; Fumo-gas; Glycol bromide; Glycol dibromide; Iscobrome D; Kopfume; NCI-
C00522; Nephis; Pestmaster; Pestmaster EDB-85; RCRA waste number U067; Soilbrom-40; 
Soilbrom-85; Soilbrom-90; Soilbrom-90EC; Soilbrom-100; Soilfume; UN 1605; Unifume. 
 

Br
Br

 
 
CASRN: 106-93-4; DOT: 1605; DOT label: Poison; molecular formula: C2H4Br2; FW: 187.86; 
RTECS: KH9275000; Merck Index: 14, 3842 
 
Physical state, color, and odor: 
Colorless liquid with a sweet, chloroform-like odor. Odor threshold concentration is 25 ppb 
(quoted, Keith and Walters, 1992). 
 
Melting point (°C): 
9.8 (Weast, 1986) 
 
Boiling point (°C): 
131.3 (Weast, 1986) 
131.0 (Jones et al., 1977) 
 
Density (g/cm3): 
2.1687 at 20 °C (quoted, Riddick et al., 1986) 
2.1688 at 25 °C (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.96 at 20 °C using method of Hayduk and Laudie (1974) 
 
Heat of fusion (kcal/mol): 
2.616 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
25.0 at 25 °C (Jafvert and Wolfe, 1987) 
3.0, 4.8, 6.1, 6.5, and 8.0 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 1988) 
5.21 at 20.00 °C (inert gas stripping, Hovorka and Dohnal, 1997) 
7.58 at 25 °C (static headspace-GC, Welke et al., 1998) 
 
Interfacial tension with water (dyn/cm at 20 °C): 
36.54 (Harkins et al., 1920) 
 
Ionization potential (eV): 
9.45 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.64 (Kenaga and Goring, 1980) 
2.08 (estimated from HPLC capacity factors, Hodson and Williams, 1988) 
1.56–2.21 (soil organic matter content 0.5 to 21.7%, Mingelgrin and Gerstl, 1983) 
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1.82 (average of 2 soil adsorbents, Rogers and McFarlane, 1981) 
2.13 (Lockwood), 2.11 (Warehouse Point), 2.01 (Broad Brook) (Steinberg et al., 1987) 
 
Octanol/water partition coefficient, log Kow: 
1.76 (Rogers and McFarlane, 1981) 
1.93 (Steinberg et al., 1987) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, and ether (Weast, 1986) 
 
Solubility in water: 
4,321 mg/L at 20 °C (Mackay and Yeun, 1983) 
3,920 mg/kg at 15 °C, 4,310 mg/kg at 30 °C (shake flask-interferometer, Gross and Saylor, 1931) 
2,910 mg/L at 25 °C (Jones et al., 1977) 
3,100 g/kg at 25 °C (Tokoro et al., 1986) 
At 20 °C and vapor phase concentrations of 10.6, 19.7, 28.4, 38.1, 40.7, and 48.1 mg/m3, the 

concentrations of ethylene dibromide in water were 468, 816, 1,095, 1,516, 1,653, and 1,930 
mg/L, respectively (Call, 1957). 

In wt %: 0.395 at 10.1 °C, 0.412 at 19.5 °C, 0.431 at 30.7 °C, 0.444 at 39.6 °C, 0.493 at 50.0 °C, 
0.489 at 59.9 °C, 0.542 at 70.2 °C, 0.572 at 80.3 °C, 0.658 at 90.6 °C (shake flask-GC, 
Stephenson, 1992) 

In mg/kg: 3,731 at 10 °C, 3,471 at 20 °C, 2,397 at 30 °C (shake flask-GC, Howe et al., 1987) 
 
Vapor density: 
7.68 g/L at 25 °C, 6.49 (air = 1) 
 
Vapor pressure (mmHg): 
11 at 20 °C (Mackay and Yeun, 1983) 
11.4 at 25 °C (Hine and Mookerjee, 1975) 
17.4 at 30 °C (Sax and Lewis, 1987) 
 
Environmental fate: 
 Biological. Complete biodegradation by soil cultures resulted in the formation of ethylene and 
bromide ions (Castro and Belser, 1968). A mutant of strain Acinetobacter sp. GJ70 isolated from 
activated sludge degraded ethylene dibromide to ethylene glycol and bromide ions (Janssen et al., 
1987). When Methanococcus thermolithotrophicus, Methanococcus deltae, and 
Methanobacterium thermoautotrophicum were grown with H2-CO2 in the presence of ethylene 
dibromide, methane and ethylene were produced (Belay and Daniels, 1987). 
 In a shallow aquifer material, ethylene dibromide aerobically degraded to carbon dioxide, 
microbial biomass, and nonvolatile water-soluble compound(s) (Pignatello, 1987). 
 Soil. In soil and water, chemical and biological mediated reactions can transform ethylene 
dibromide in the presence of hydrogen sulfides to ethyl mercaptan and other sulfur-containing 
compounds (Alexander, 1981). 
 Groundwater. According to the U.S. EPA (1986), ethylene dibromide has a high potential to 
leach to groundwater. 
 Chemical/Physical. In an aqueous phosphate buffer solution (0.05 M) containing hydrogen 
sulfide ion, ethylene dibromide was transformed into 1,2-dithioethane and vinyl bromide. The 
hydrolysis half-lives for solutions with and without sulfides present ranged from 37 to 70 d and 
0.8 to 4.6 yr, respectively (Barbash and Reinhard, 1989). Dehydrobromination of ethylene 
dibromide to vinyl bromide was observed in various aqueous buffer solutions (pH 7 to 11) in the 
temperature range of 45 to 90 °C. The estimated half-life for this reaction at 25 °C and pH 7 is 2.5 
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yr (Vogel and Reinhard, 1986). Ethylene dibromide may hydrolyze via two pathways. In the first 
pathway, ethylene dibromide undergoes nucleophilic attack at the carbon-bromine bond by water 
forming hydrogen bromide and 2-bromoethanol. The alcohol may react through the formation of 
ethylene oxide forming ethylene glycol (Kollig, 1993; Leinster et al., 1978). In the second 
pathway, dehydrobromination of ethylene dibromide to vinyl bromide was observed in various 
aqueous buffer solutions (pH 7 to 11) in the temperature range of 45 to 90 °C (Vogel and 
Reinhard, 1986). 
 The hydrolysis rate constant for ethylene dibromide at pH 7 and 25 °C was determined to be 9.9 
x 10-6/h, resulting in a half-life of 8.0 yr (Ellington et al., 1988). At pH 5 and temperatures of 30, 
45, and 60 °C, the hydrolysis half-lives were 180, 29, and 9 d, respectively. When the pH was 
raised to pH 7, the half-lives increased slightly to 410, 57, and 11 d at temperatures of 30, 45, and 
60 °C, respectively. At pH 9, the hydrolysis half-lives were nearly identical to those determined 
under acidic conditions (Ellington et al., 1986). 
 Anticipated products from the reaction of ethylene dibromide with ozone or OH radicals in the 
atmosphere are bromoacetaldehyde, formaldehyde, bromoformaldehyde, and bromide radicals 
(Cupitt, 1980). 
 Rajagopal and Burris (1999) studied the degradation reaction of ethylene dibromide in water 
with zero-valent iron. Ethylene dibromide degraded rapidly following pseudo-first order kinetics. 
The observed end products were ethylene and bromide ions and were probably formed via a 
β-elimination pathway. Bromoethane and vinyl bromide were not observed as possible 
intermediate products. 
 Emits toxic bromide fumes when heated to decomposition (Lewis, 1990). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: TWA 45 ppb, 15-min ceiling 
130 ppb, IDLH 100 ppm; OSHA PEL: TWA 20 ppm, ceiling 30 ppm, 5-min peak 50 ppm. 
 
Symptoms of exposure: Irritation of the respiratory system, eyes; dermatitis vesiculation 
(Patnaik, 1992) 
 
Toxicity: 
 Adams et al. (1988) reported that the LC50 for chronic exposure occurred within 12 h for three 
laboratory-reared octopuses (Octupus joubini, Octupus maya, Octupus bimaculoides). 
 LC50 (96-h) for Japanese medaka (Oryzias latipes) 32.1 mg/L (Holcombe et al., 1995). 
 LC50 (48-h) for bluegill sunfish 18 mg/L (Davis and Hardcastle, 1959). 
 Acute oral LD50 for quail 130 mg/kg, rats 108 mg/kg, rabbits 55 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard (final): MCLG: zero; MCL: 0.05 µg/L (U.S. EPA, 2000). 
 
Uses: Lead scavenger was used in anti-knock (leaded) gasoline; grain and fruit fumigant; 
waterproofing preparations; insecticide; medicines; general solvent; organic synthesis. 
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ETHYLENIMINE 
 
Synonyms: AI3-50324; Aminoethene; Aminoethylene; Azacyclopropane; Azirane; Aziridine; 
BRN 0102380; CCRIS 296; Dihydroazirene; Dihydro-1H-azirene; Dihydro-1H-azirine; Dihydro-
azirine; Dimethyleneimine; Dimethylenimine; EI; EINECS 205-793-9; ENT 50324; Ethylene-
imine; Ethylimine; Montrek 6; NSC 124034; NSC 124035; NSC 124036; NSC 134422; NSC 
196335; P-1000; PEI; PEI-600; PEI-1400; PEI-1500; PEI-2750; Polymine P; RCRA waste 
number P054; TL 337; Tydex 12; UN 1185. 
 

H
N

 
 
CASRN: 151-56-4; DOT: 1185; DOT label: Flammable liquid and poison; molecular formula: 
C2H5N; FW: 43.07; RTECS: KX5075000; Merck Index: 12, 3850 
 
Physical state, color, and odor: 
Clear, colorless, very flammable liquid with a very strong ammonia odor. Odor threshold 
concentration is 1.5 ppm (quoted, Amoore and Hautala, 1983). 
 
Melting point (°C): 
-71.5 (Sax and Lewis, 1987) 
 
Boiling point (°C): 
57 (Hawley, 1981) 
 
Density (g/cm3): 
0.8321 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.30 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
8.04 (HSDB, 1989) 
 
Flash point (°C): 
-11.21 (NIOSH, 1997) 
 
Lower explosive limit (%): 
3.3 (NIOSH, 1997) 
3.6 (NFPA, 1984) 
 
Upper explosive limit (%): 
54.8 (NIOSH, 1997) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
1.33 at 25 °C (quoted, Mercer et al., 1990) 
 
Ionization potential (eV): 
9.20 (NIOSH, 1997) 
9.9 (Scala and Salomon, 1976) 
 
Soil organic carbon/water partition coefficient, log Koc: 
0.11 (calculated, Mercer et al., 1990) 
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Octanol/water partition coefficient, log Kow: 
-1.01 (quoted, Mercer et al., 1990) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, and ether (Weast, 1986) 
 
Solubility in water: 
Miscible (NIOSH, 1997). 
 
Vapor density: 
1.76 g/L at 25 °C, 1.49 (air = 1) 
 
Vapor pressure (mmHg): 
160 at 20 °C, 250 at 30 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Photolytic. The vacuum UV photolysis (λ = 147 nm) and γ radiolysis of ethylenimine resulted 
in the formation of acetylene, methane, ethane, ethylene, hydrogen cyanide, methyl radicals, and 
hydrogen (Scala and Salomon, 1976). Photolysis of ethylenimine vapor at krypton and xenon lines 
yielded ethylene, ethane, methane, acetylene, propane, butane, hydrogen, ammonia, and ethylene-
imino radicals (Iwasaki et al., 1973). 
 Chemical/Physical. Polymerizes easily (Windholz et al., 1983). Hydrolyzes in water forming 
ethanolamine (HSDB, 1989). The estimated hydrolysis half-life in water at 25 °C and pH 7 is 154 
d (Mabey and Mill, 1978). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: IDLH 100 ppm; ACGIH TLV: 
TWA 0.5 ppm (1 mg/m3). 
 OSHA recommends that worker exposure to this chemical is to be controlled by use of 
engineering control, proper work practices, and proper selection of personal protective equipment. 
Specific details of these requirements can be found in CFR 1910.1003–1910.1016. 
 
Symptoms of exposure: Severe irritation of the skin, eyes, and mucous membranes. Eye contact 
with liquid may cause corneal opacity and loss of vision. Inhalation of vapors may cause eye, 
nose, throat irritation, and breathing difficulties (Patnaik, 1992). An irritation concentration of 
200.00 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 Acute oral LD50 for rats 15 mg/kg (quoted, RTECS, 1985). 
 
Uses: Manufacture of triethylenemelamine and other amines; fuel oil and lubricant refining; ion 
exchange; protective coatings; adhesives; pharmaceuticals; polymer stabilizers; surfactants.
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ETHYL ETHER 
 
Synonyms: Aether; AI3-24233; Anaesthetic ether; Anesthesia ether; Anesthetic ether; Diethyl 
ether; Diethyl oxide; EINECS 200-467-2; Ether; Ethoxyethane; Ethyl oxide; NSC 100036; 
1,1′-Oxy-bis(ethane); RCRA waste number U117; Solvent ether; Sulfuric ether; UN 1155. 
 

H3C O CH3  
 
Note: According to Sigma-Aldrich (2007), ethyl ether is stabilized with butylated hydroxytoluene 
(low ppm concentrations) or ethanol (1-2%) to prevent peroxide formation. 
 
CASRN: 60-29-7; DOT: 1155; DOT label: Flammable liquid; molecular formula: C4H10O; FW: 
74.12; RTECS: KI5775000; Merck Index: 12, 3852 
 
Physical state, color, and odor: 
Colorless, hygroscopic, volatile liquid with a sweet, pungent odor. Odor threshold concentration is 
330 ppb (quoted, Keith and Walters, 1992). 
 
Melting point (°C): 
-116.2 (stable form, Weast, 1986) 
-123 (metastable form, Verschueren, 1983) 
 
Boiling point (°C): 
34.65 (Fuangfoo et al., 1999) 
34.43 (Boublik et al., 1984) 
 
Density (g/cm3): 
0.79125 at 15 °C, 0.70205 at 30 °C (Huntress and Mulliken, 1941) 
0.71361 at 20 °C (quoted, Riddick et al., 1986) 
0.7076 at 25.00 °C (Kumar, 2000) 
0.7083 at 25.00 °C (Fuangfoo et al., 1999) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.86 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
9.5 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.9 (NIOSH, 1997) 
 
Upper explosive limit (%): 
36.0 (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
1.745 (Dean, 1987) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol at 25 °C): 
8.33 (Nielsen et al., 1994) 
12.50 (Signer et al., 1969) 
 
Interfacial tension with water (dyn/cm at 20 °C): 
10.70 (Harkins et al., 1920) 
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Ionization potential (eV): 
9.53 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for ethers are lacking 
in the documented literature. However, its high solubility in water suggests its adsorption to soil 
will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
0.77 (quoted, Leo et al., 1971) 
0.89 (shake flask-GLC, Hansch et al., 1975) 
0.83 at 20.0 °C (shake flask-chemical reaction, Collander, 1951) 
 
Solubility in organics: 
Soluble in acetone (Weast, 1986). Miscible with lower aliphatic alcohols, benzene, chloroform, 
petroleum ether, and many oils (Windholz et al., 1983). 
 
Solubility in water: 
0.632, 1.010, and 1.2 mol/L at 38, 20, and 25 °C, respectively (Fischer and Ehrenberg, 1948) 
6.80 wt % at 20 °C (Palit, 1947) 
9.01, 7.95, 6.87, and 6.03 wt % at 10, 15, 20, and 25 °C, respectively (volumetric, Bennett and 

Philip, 1928) 
In wt %: 11.668 at 0 °C, 9.040 at 10 °C, 7.913 at 15 °C, 6.896 at 20 °C, 6.027 at 25 °C, 5.340 at 

30 °C (shake flask-gravimetric, Hill, 1923) 
64 g/kg at 25 °C (Butler and Ramchandani, 1935) 
0.80 mol/L at 25 °C (Hine and Weimar, 1965) 
 
Vapor density: 
3.03 g/L at 25 °C, 2.55 (air = 1) 
 
Vapor pressure (mmHg): 
439.8 at 20 °C (Windholz et al., 1983) 
537 at 25 °C (Butler and Ramchandani, 1935) 
 
Environmental fate: 
 Photolytic. The rate constant for the reaction of ethyl ether and OH radicals in the atmosphere at 
300 K is 5.4 x 10-12 cm3/molecule⋅sec (Hendry and Kenley, 1979). 
 Chemical/Physical. The atmospheric oxidation of ethyl ether by OH radicals in the presence of 
nitric oxide yielded ethyl formate as the major product. Minor products included formaldehyde 
and nitrogen dioxide. In the absence of nitric oxide, the products were ethyl formate and 
acetaldehyde (Wallington and Japar, 1991). 
 Ethyl ether will not hydrolyze (Kollig, 1993). 
 
Exposure limits: NIOSH REL: IDLH 1,900 ppm; OSHA PEL: TWA 400 ppm (1,200 mg/m3); 
ACGIH TLV: TWA 400 ppm, STEL 500 ppm (adopted). 
 
Symptoms of exposure: Narcotic at high concentrations and a mild irritant to eyes, nose, and skin 
(Patnaik, 1992) 
 
Toxicity: 
 LC50 (14-d) for Poecilia reticulata 2,138 mg/L (Könemann, 1981). 
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 LC50 (96-h static bioassay) for bluegill sunfish and Menidia beryllina >10,000 mg/L (quoted, 
Verschueren, 1983). 
 Acute oral LD50 for rats is 1,215 mg/kg (quoted, RTECS, 1985). 
 
Uses: Solvent for oils, waxes, perfumes, alkaloids, fats, and gums; organic synthesis (Grignard 
and Wurtz reactions); extractant; manufacture of gun powder, ethylene, and other organic 
compounds; analytical chemistry; perfumery; alcohol denaturant; primer for gasoline engines; 
anesthetic. 
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ETHYL FORMATE 
 
Synonyms: AI3-00407; Areginal; BRN 0906769; Caswell No. 443A; EINECS 203-721-0; EPA 
pesticide chemical code 043102; Ethyl formic ester; Ethyl methanoate; FEMA No. 2434; Formic 
acid, ethyl ester; Formic ether; NSC 406578; UN 1190. 
 

O O CH3  
 
CASRN: 109-94-4; DOT: 1190; DOT label: Flammable liquid; molecular formula: C3H6O2; FW: 
74.08; RTECS: LQ8400000; Merck Index: 12, 3853 
 
Physical state, color, and odor: 
Colorless, clear liquid with a pleasant, fruity odor. An odor threshold concentration of 2.7 ppmv 
was reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-80.5 (Weast, 1986) 
-79 (quoted, Verschueren, 1983) 
 
Boiling point (°C): 
54.25 (Wisniak, 1996) 
 
Density (g/cm3): 
0.9208 at 20.00 °C (Emmerling et al., 1998) 
0.91598 at 25.00 °C (Lu et al., 2001) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.00 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
-20 (Windholz et al., 1983) 
 
Lower explosive limit (%): 
2.8 (NFPA, 1984) 
 
Upper explosive limit (%): 
16.0 (NFPA, 1984) 
 
Heat of fusion (kcal/mol): 
2.20 (Dean, 1987) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
5.00 at 25 °C (Hartkopf and Karger, 1973) 
0.097 at 5.00 °C, 0.13 at 10.00 °C, 0.17 at 15.00 °C, 0.23 at 20.00 °C, 0.29 at 25.00 °C (column 

stripping-UV, Kutsuna et al., 2005) 
 
Ionization potential (eV): 
10.61 ± 0.01 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for esters are lacking 
in the documented literature. However, its high solubility in water suggests its adsorption to soil 
will be nominal (Lyman et al., 1982). 
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Octanol/water partition coefficient, log Kow: 
0.33 (quoted, Leo et al., 1971) 
 
Solubility in organics: 
Miscible with alcohol, benzene, and ether (Hawley, 1981) 
 
Solubility in water: 
9 wt % at 17.9 °C (NIOSH, 1997) 
105.0 g/L at 20 °C, 118.0 g/L at 25 °C (quoted, Verschueren, 1983) 
 
Vapor density: 
3.03 g/L at 25 °C, 2.56 (air = 1) 
 
Vapor pressure (mmHg): 
206.5 at 20 °C, 255.0 at 25.0 °C, 259.0 at 25.4 °C, 300.8 at 28.9 °C, 312.0 at 30 °C, 362.0 at 33.6 

°C, 382.0 at 35 °C, 389.2 at 35.5 °C, 439.2 at 38.2 °C, 462.3 at 40 °C, 461.1 at 40.1 °C, 531.9 at 
42.9 °C, 540.3 at 44.2 °C, 558.0 at 45 °C, 616.5 at 47.8 °C, 668.0 at 50 °C, 689.2 at 50.9 °C, 
721.1 at 52.2 °C, 753.0 at 53.4 °C, 772.4 at 54.2 °C, 791.0 at 55 °C, 818.6 at 55.4 °C (Nelson, 
1928) 

 
Environmental fate: 
 Photolytic. Reported rate constants for the reaction of ethyl formate and OH radicals in the 
atmosphere (296 K) and aqueous solution are 1.02 x 10-11 and 6.5 x 10-13 cm3/molecule⋅sec, 
respectively (Wallington et al., 1988b). 
 Chemical/Physical. Slowly hydrolyzes in water forming ethanol and formic acid (Windholz et 
al., 1983). 
 
Exposure limits: NIOSH REL: TWA 100 ppm (300 mg/m3), IDLH 1,500 ppm; OSHA PEL: 
TWA 100 ppm; ACGIH TLV: TWA 100 ppm (adopted). 
 
Symptoms of exposure: May irritate eyes and nose (Patnaik, 1992) 
 
Toxicity: 
 Acute oral LD50 for guinea pigs 1,110 mg/kg, rats 1,850 mg/kg, rabbits 2,075 mg/kg (quoted, 
RTECS, 1985). 
 
Uses: Solvent for nitrocellulose and cellulose acetate; artificial flavor for lemonades and essences; 
fungicide and larvacide for cereals, tobacco, dried fruits; acetone substitute; organic synthesis. 



 

539 

ETHYL MERCAPTAN 
 
Synonyms: AI3-26618; BME; EINECS 200-837-3; Ethanethiol; Ethyl hydrosulfide; Ethyl 
hydrosulphide; Ethyl sulfhydrate; Ethyl thioalcohol; FCY; LPG ethyl mercap-tan 1010; 
Mercaptoethane; 1-Mercaptoethane; NSC 93877; O-2712; NSC 29026; SCC; Thio-ethanol; 
Thioethyl alcohol; UN 2363 
 

HS CH3  
 
Note: According to Chevron Phillips Company (1995) product literature, 99–99.7% ethyl 
mercaptan contains isopropyl mercaptans (0.1 wt %) and trace amounts of n-propyl mercaptan and 
tert-butyl mercaptan as impurities. 
 
CASRN: 75-08-1; DOT: 2363; DOT label: Flammable liquid; molecular formula: C2H6S; FW: 
62.13; RTECS: KI9625000; Merck Index: 12, 3771 
 
Physical state, color, and odor: 
Colorless liquid with a strong, disagreeable, skunk-like or rotten egg odor. Extremely flammable 
liquid or gas. An experimentally determined odor threshold concentration of 1 ppbv was reported 
by Leonardos et al. (1969). Katz and Talbert (1930) reported experimental detection odor 
threshold concentrations in the range 0.66–7.6 µg/m3 (0.26 to 3.0 ppbv). 
 
Melting point (°C): 
-144.4 (Weast, 1986) 
 
Boiling point (°C): 
35 (Weast, 1986) 
 
Density (g/cm3): 
0.8391 at 20 °C (Weast, 1986) 
0.83147 at 25 °C (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.05 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
10.50 at 20 °C (Danehy and Noel, 1960) 
10.61 at 25 °C (quoted, Danehy and Parameswaran, 1968) 
 
Flash point (°C): 
-48.7 (NIOSH, 1997) 
 
Lower explosive limit (%): 
2.8 (NIOSH, 1997) 
 
Upper explosive limit (%): 
18.0 (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
1.189 (Dean, 1987) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
3.57 at 25 °C (Przyjazny et al., 1983) 
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Interfacial tension with water (dyn/cm at 20 °C): 
26.12 (Harkins et al., 1920) 
 
Ionization potential (eV): 
9.285 ± 0.005 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for mercaptans are 
lacking in the documented literature. However, its high solubility in water suggests its adsorption 
to soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
1.49 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Soluble in acetone, alcohol, and ether (Weast, 1986) 
 
Solubility in water: 
6.76 g/L at 20 °C (quoted, Windholz et al., 1983) 
 
Vapor density: 
2.54 g/L at 25 °C, 2.14 (air = 1) 
 
Vapor pressure (mmHg): 
440 at 20 °C, 640 at 30 °C (quoted, Verschueren, 1983) 
527.2 at 25 °C (Wilhoit and Zwolinski, 1971) 
 
Environmental fate: 
 Biological. Ethyl mercaptan did not degrade in anaerobic sediments and sludges nor in 
anaerobic freshwater conditions (van Leerdam et al., 2006). 
 Photolytic. A second-order rate constant of 1.21 x 10-12 cm3/molecule⋅sec was reported for the 
reaction of ethyl mercaptan and NO3 radicals in the atmosphere at 297 K (Atkinson, 1991). 
 Chemical/Physical. In the presence of nitric oxide, ethyl mercaptan reacted with OH radicals 
forming ethyl thionitrite. The rate constant for this reaction is 2.7 x 10-11 at 20 °C (MacLeod et al., 
1984). 
 
Exposure limits: NIOSH REL: 15-min ceiling 0.5 ppm (1.3 mg/m3), IDLH 500 ppm; OSHA 
PEL: ceiling 10 ppm (25 mg/m3); ACGIH TLV: TWA 0.5 ppm (adopted). 
 
Symptoms of exposure: May produce irritation of the nose and throat, headache, and fatigue 
(Patnaik, 1992) 
 
Toxicity: 
 Acute oral LD50 for rats 682 mg/kg (quoted, RTECS, 1985). 
 
Uses: Odorant for natural gas; manufacturing of plastics, antioxidants, pesticides; adhesive 
stabilizer; chemical intermediate. 
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4-ETHYLMORPHOLINE 
 
Synonyms: AI3-24288; BRN 0102969; CCRIS 4818; EINECS 202-885-0; N-Ethylmorpholine; 
NEM; NSC 6110; UN 1993. 
 

O

N

CH3

 
 
CASRN: 100-74-3; DOT: 1993; molecular formula: C6H13NO; FW: 115.18; RTECS: QE4025000 
 
Physical state, color, and odor: 
Colorless, flammable liquid with an ammonia-like odor. Experimentally determined detection and 
recognition odor threshold concentrations were 400 µg/m3 (85 ppbv) and 1.2 mg/m3 (250 ppbv), 
respectively (Hellman and Small, 1974). 
 
Melting point (°C): 
-65 to -63 (quoted, Verschueren, 1983) 
 
Boiling point (°C): 
138–139 at 763 mmHg (Weast, 1986) 
 
Density (g/cm3): 
0.905 at °C (Aldrich, 1990) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.81 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
32.5 (open cup, NIOSH, 1997) 
27 (Aldrich, 1990) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for substituted 
morpholines are lacking in the documented literature. However, its high solubility in water 
suggests its adsorption to soil will be nominal (Lyman et al., 1982). 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, and ether (Weast, 1986) 
 
Solubility in water: 
Miscible (Hawley, 1981). 
 
Vapor density: 
4.71 g/L at 25 °C, 3.98 (air = 1) 
 
Vapor pressure (mmHg at 20 °C): 
6.1 (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Chemical/Physical. Releases toxic nitrogen oxides when heated to decomposition (Sax and 
Lewis, 1987). 
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 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in an effluent 
concentration of 467 mg/L. The adsorbability of the carbon used was 107 mg/g carbon (Guisti et 
al., 1974). 
 
Exposure limits: NIOSH REL: TWA 5 ppm (23 mg/m3), IDLH 100 ppm; OSHA PEL: TWA 20 
ppm (94 mg/m3); ACGIH TLV: TWA 5 ppm (adopted). 
 
Toxicity: 
 LC50 (inhalation) for mice 18,000 mg/m3/2-h (quoted, RTECS, 1985). 
 Acute oral LD50 for rats 1,780 mg/kg, mice 1,200 mg/kg (quoted, RTECS, 1985). 
 
Uses: Intermediate for pharmaceuticals, dyestuffs, emulsifying agents, and rubber accelerators; 
solvent for dyes, resins, and oils; catalyst for making polyurethane foams. 
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2-ETHYLTHIOPHENE 
 
Synonym: BRN 0105402; EINECS 212-830-2; 2-Ethylthiofuran; 2-Ethylthiofurfuran; 2-Ethyl-
thiole; UN 1993. 
 

S
CH3

 
 
CASRN: 872-55-9; DOT: 1993; molecular formula: C6H8S; FW: 112.19 
 
Physical state and odor: 
Liquid with a pungent odor 
 
Boiling point (°C): 
134 (Wilhoit and Zwolinski, 1971) 
 
Density (g/cm3): 
0.9930 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.82 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
21 (Aldrich, 1990) 
 
Ionization potential (eV): 
8.8 ± 0.2 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for substituted 
thiophenes are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
3.01 (shake flask-HPLC, Yamagami and Takao, 1993) 
 
Solubility in organics: 
Soluble in alcohol and ether (Weast, 1986) 
 
Solubility in water: 
292 mg/kg at 25 °C (shake flask-GLC, Price, 1976) 
 
Vapor density: 
4.59 g/L at 25 °C, 3.87 (air = 1) 
 
Vapor pressure (mmHg): 
60.9 at 60.3 °C, 92.2 at 70.3 °C, 136 at 80.3 °C, 197 at 90.3 °C, 280 at 100.3 °C (Eon et al., 1971) 
 
Use: Ingredient in crude petroleum. 
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FLUORANTHENE 
 
Synonyms: 1,2-Benzacenaphthene; Benzo[jk]fluorene; CCRIS 1034; EINECS 205-912-4; FA; 
Idryl; 1,2-(1,8-Naphthylene)benzene; 1,2-(1,8-Naphthalenediyl)benzene; NSC 6803; RCRA waste 
number U120. 
 

 
 
CASRN: 206-44-0; molecular formula: C16H10; FW: 202.26; RTECS: LL4025000 
 
Physical state and color: 
Colorless to light yellow crystals 
 
Melting point (°C): 
109–110 (Fluka, 1988) 
 
Boiling point (°C): 
384 (Aldrich, 1990) 
 
Density (g/cm3): 
1.252 at 0 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.56 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>15 (Christensen et al., 1975) 
 
Entropy of fusion (cal/mol⋅K): 
11.8 (Yalkowsky, 1981) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
10.90 at 25 °C (de Maagd et al., 1998) 
2.57, 6.32, 16.09, 23.49, 57.64, and 61.48 at 10.0, 20.0, 35.0, 40.1, 45.0, and 55.0 °C, respectively 

(wetted-wall column, ten Hulscher et al., 1992) 
5.53, 8.59, 13.0, 19.3, and 26.8 at 4.1, 11.0, 18.0, 25.0, and 31.0 °C, respectively (Bamford et al., 

1998) 
 
Ionization potential (eV): 
8.54 (Franklin et al., 1969) 
 
Bioconcentration factor, log BCF: 
3.24 (Daphnia magna, Newsted and Giesy, 1987) 
1.08 (Polychaete sp.), 0.76 (Capitella capitata) (Bayona et al., 1991) 
Apparent values of 4.0 (wet wt) and 5.7 (lipid wt) for freshwater isopods including Asellus 

aquaticus (L.) (van Hattum et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
4.62, 4.74 (RP-HPLC immobilized humic acids, Szabo et al., 1990) 
4.71 (fine aquifer sand, Abdul et al., 1987) 
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6.38 (average, Kayal and Connell, 1990) 
5.26, 5.35, 6.26, 6.60, 7.29 (San Francisco, CA mudflat sediments, Maruya et al., 1996) 
6.5 (average value using 8 river bed sediments from the Netherlands, van Hattum et al., 1998) 
4.51 (Brown’s Lake silty clay), 5.05 (Hamlet City Lake silty sand), 4.16 (Vicksburg, MS silt) 

(Brannon et al., 1995) 
Average Kd values for sorption of fluoranthene to corundum (α-Al2O3) and hematite (α-Fe2O3) 

were 0.181 and 0.788 mL/g, respectively (Mader et al., 1997) 
4.32–7.50 based on 108 sediment determinations; average value = 5.79 (Hawthorne et al., 2006) 
 
Octanol/water partition coefficient, log Kow: 
5.00 (shake flask-UV spectrophotometry, Alcorn et al., 1993) 
5.23 at 25 °C (shake flask-HPLC, de Maagd et al., 1998) 
5.148 at 25 °C (shake flask-HPLC, Brooke et al., 1990) 
5.155 at 25 °C (shake flask-GLC, de Bruijn et al., 1989) 
 
Solubility in organics: 
In benzene expressed as mole fraction: 0.2174 at 44.8 °C, 0.3011 at 56.0 °C, 0.3826 at 64.4 °C, 

0.5331 at 77.2 °C (shake flask-gravimetric, McLaughlin and Zainal, 1959) 
In millimole fraction at 25 °C: 14.76 in n-hexane, 18.70 in n-heptane, 22.60 in n-octane, 26.42 in 

n-nonane, 30.15 in n-decane, 50.46 in n-hexadecane, 18.07 in cyclohexane, 21.79 in methyl-
cyclohexane, 30.11 in cyclooctane, 11.62 in 2,2,4-trimethylpentane, 24.82 in tert-butyl-cyclo-
hexane, 51.77 in dibutyl ether, 47.55 in methyl tert-butyl ether, 2.67 in methanol, 5.44 in 
ethanol, 6.70 in 1-propanol, 4.75 in 2-propanol, 9.96 in 1-butanol, 7.02 in 2-butanol, 4.95 in 2-
methyl-1-propanol, 14.46 in 1-pentanol, 19.86 1-hexanol, 25.24 in 1-heptanol, 31.25 in 1-
octanol, 10.21 in 2-pentanol, 8.62 in 3-methyl-1-butanol, 9.70 in 2-methyl-2-butanol, 17.72 in 
cyclopentanol, 17.82 in 2-ethyl-1-hexanol, 11.72 in 2-methyl-1-pentanol, 0.948 in 4-methyl-2-
pentanol (Hernández and Acree, 1998) 

 
Solubility in water: 
265 µg/L at 25 °C (shake flask-UV spectrophotometry, Klevens, 1950; Harrison et al., 1975) 
260 µg/L at 25 °C (shake flask-fluorescence, Mackay and Shiu, 1977) 
206 and 264 µg/kg at 25 and 29 °C, respectively (generator column-HPLC/UV spectrophotometry, 

May et al., 1978a) 
236 µg/L at 25 °C (fluorescence-UV spectrophotometry, Schwarz and Wasik, 1976) 
240 µg/L at 27 °C (shake flask-nephelometry, Davis et al., 1942) 
133 µg/L at 15 °C, 166 µg/L at 20 °C, 222 µg/L at 25 °C (shake flask/column elution method-

HPLC, Kishi and Hashimoto, 1989) 
170–200 µg/L at 20 °C (modified shake flask method-fluorometry, Hashimoto et al., 1982) 
199 µg/L at 25 °C (HPLC-fluorescence, Walters and Luthy, 1984) 
177 µg/L at 25 °C (generator column-HPLC, Vadas et al., 1991) 
207 µg/L at 25 °C (de Maagd et al., 1998) 
1.4 µmol/L at 25 °C (Akiyoshi et al., 1987) 
In mole fraction (x 10-8): 0.7304 at 8.10 °C, 0.9531 at 13.20 °C, 1.321 at 19.70 °C, 1.805 at 24.60 

°C, 2.488 at 29.90 °C (generator column-HPLC, May et al., 1983) 
1.02 µmol/kg 25 °C (vapor saturation-UV spectrofluorometry, Wu et al., 1990) 
 
Vapor pressure (x 10-6 mmHg): 
9.23 at 25 °C (gas saturation-HPLC/UV spectrophotometry, Sonnefeld et al., 1983; generator 

column-HPLC, Wasik et al., 1983) 
50 at 25 °C (estimated-GC, Bidleman, 1984) 
71.6 at 25 °C (subcooled liquid-calculated from GC retention time data, Hinckley et al., 1990) 
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Environmental fate: 
 Biological. Contaminated soil from a manufactured coal gas plant that had been exposed to 
crude oil was spiked with fluoranthene (400 mg/kg soil) to which Fenton’s reagent (5 mL 2.8 M 
hydrogen peroxide; 5 mL 0.1 M ferrous sulfate) was added. The treated and nontreated soil 
samples were incubated at 20 °C for 56 d. Fenton’s reagent did not enhance the mineralization of 
fluoranthene by indigenous microorganisms. The amount of fluoranthene recovered as carbon 
dioxide after treatment with and without Fenton’s reagent was 20% in both instances. Pretreatment 
of the soil with a surfactant (10 mM sodium dodecylsulfate) before addition of Fenton’s reagent, 
however, increased the mineralization rate 83% as compared to nontreated soil (Martens and 
Frankenberger, 1995). 
 Two pure bacterial strains, Pasteurella sp. IFA and Mycobacterium sp. PYR-1, degraded 
fluoranthene in an aqueous medium during 2 wk of incubation at room temperature. Degradation 
yields of 24 and 46% were observed using Pasteurella sp. IFA and Mycobacterium sp. PYR-1, 
respectively. Stable metabolic products identified were 9-fluorenone-1-carboxylic acid, 9-
fluorenone, 9-hydroxyfluorene, 9-hydroxy-1-fluorenecarboxylic acid, 2-carboxybenzaldehyde, 
benzoic acid, and phenylacetic acid (Sepic et al., 1998). Fluoranthene was transformed by four 
bacterial strains (Pseudomonas saccharophila P15, Pseudomonas stutzeri P16, Bacillus cereus 
P21, Sphingomonas yanoikuyae R1) during growth on phenanthrene. 9-Fluorenone-1-carboxylic 
acid was identified as an intermediate of fluoranthene metabolism. Fluoranthene-2,3-dione and 
fluoranthene-1,5-dione were reported as novel metabolites and inhibited the biodegradation of 
other polynuclear aromatic hydrocarbons (Kazunga et al., 2001). 
 Soil. The reported half-lives for fluoranthene in a Kidman sandy loam and McLaurin sandy 
loam are 377 and 268 d, respectively (Park et al., 1990). 
 Surface Water. In a 5-m deep surface water body, the calculated half-lives for direct 
photochemical transformation at 40 °N latitude in the midsummer during midday were 160 and 
200 d with and without sediment-water partitioning, respectively (Zepp and Schlotzhauer, 1979). 
 Photolytic. When an aqueous solution containing fluoranthene was photooxidized by UV light 
at 90–95 °C, 25, 50, and 75% degraded to carbon dioxide after 75.3, 160.6, and 297.4 h, 
respectively (Knoevenagel and Himmelreich, 1976). Wiegman et al. (1999) investigated the 
photokinetics of fluoranthene and other azaarenes in water using UV light and natural sunlight. 
Pseudo-first-order photoreaction rate constants were 0.0014/min (λ µ 300-nm), 0.0015/min (λ µ 
350 nm), and 0.66/day (natural sunlight). Schwarz and Wasik (1976) reported a fluorescence 
quantum yield of 0.23 for fluoranthene in water. 
 Behymer and Hites (1985) determined the effect of different substrates on the rate of 
photooxidation of fluoranthene using a rotary photoreactor. The photolytic half-lives of 
fluoranthene using silica gel, alumina, and fly ash were 74, 23, and 44 h, respectively. 
Fluoranthene reacts with photochemically produced OH radicals in the atmosphere. The 
atmospheric half-life was estimated to range from 2.02 to 20.2 h (Atkinson, 1987). Matsuzawa et 
al. (2001) investigated the photochemical degradation of five polycyclic aromatic hydrocarbons in 
diesel particulate matter deposited on the ground and in various soil components. The 
photochemical degradation by artificial sunlight was accomplished using a 900-W xenon lamp. 
Light from this lamp was passed through a glass filter to eliminate light of shorter wavelengths (λ 
<290 nm). The intensity of this light was about 170 mW/cm2. In addition, a solar simulator 
equipped with a 300-W xenon lamp was used to provide the maximum sunlight intensity observed 
in Tokyo (latitude 35.5 °N). The half-lives of fluoranthene in diesel particulate matter using 900- 
and 300-W sources were 10.93 and 22.16 h, respectively. The following half-lives were 
determined for fluoranthene adsorbed on various soil components using 900-W apparatus: 4.03 h 
for quartz, 2.37 h for feldspar, 1.60 h for kaolinite, 4.15 h for montmorillonite, 2.64 h for silica 
gel, and 1.70 h for alumina. 
 Chemical/Physical. 2-Nitrofluoranthene was the principal product formed from the gas-phase 
reaction of fluoranthene with OH radicals in a NOx atmosphere. Minor products found include 7- 
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and 8-nitrofluoranthene (Arey et al., 1986). The reaction of fluoranthene with NOx to form 3-
nitrofluoranthene was reported to occur in urban air from St. Louis, MO (Randahl et al., 1982). In 
the presence of nitrogen pentoxide, 1- and 3-nitrofluoranthene were also identified (Sweetman et 
al., 1986). Chlorination of fluoranthene in polluted, humus-poor lake water gave a large number of 
mono-, di-, and trichlorofluoranthene derivatives (Johnsen et al., 1989). At pH <4, chlorination of 
fluoranthene produced 3-chlorofluoranthene as the major product (Oyler et al., 1983). It was 
suggested that the chlorination of fluoranthene in tap water accounted for the presence of chloro- 
and dichlorofluoranthenes (Shiraishi et al., 1985). 
 Complete combustion in air yields carbon dioxide and water vapor. Fluoranthene will not 
hydrolyze because it has no hydrolyzable functional group (Kollig, 1993). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 664, 164, 41, and 10 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits: Potential occupational carcinogen. No individual standards have been set; 
however, as a constituent in coal tar pitch volatiles, the following exposure limits have been 
established (mg/m3): NIOSH REL: TWA 0.1 (cyclohexane-extractable fraction), IDLH 80; OSHA 
PEL: TWA 0.2 (benzene-soluble fraction); ACGIH TLV: TWA 0.2 (benzene solubles). 
 
Toxicity: 
 EC10 (21-d) for Folsomia fimetaria 37 mg/kg (Sverdrup et al., 2002). 
 EC50 (21-d) for Folsomia fimetaria 51 mg/kg (Sverdrup et al., 2002). 
 LC50 (contact) for earthworm (Eisenia fetida) 2,160 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (21-d) for Folsomia fimetaria 81 mg/kg (Sverdrup et al., 2002). 
 LC50 (10-d) for Rhepoxynius abronius 3.31 mg/g organic carbon (Swartz et al., 1997). 
 LC50 (96-h) for bluegill sunfish 4.0 mg/L (Spehar et al., 1982), Cyprinodon variegatus >560 
ppm using natural seawater (Heitmuller et al., 1981). 
 LC50 (72-h) for Cyprinodon variegatus >560 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for Daphnia magna 320 mg/L (LeBlanc, 1980), Cyprinodon variegatus >560 ppm 
(Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna 1,300 mg/L (LeBlanc, 1980), Cyprinodon variegatus >560 ppm 
(H 
 Acute oral LD50 for rats 2,000 mg/kg (quoted, RTECS, 1985). 
 The LOEC and NOEC reported for Daphnia magna were 1.4 and 0.28 mg/L, respectively 
(Rhodes et al., 1995). 
 Heitmuller et al. (1981) reported a NOEC of 560 ppm. 
 
Source: Detected in 8 diesel fuels at concentrations ranging from 0.060 to 13 mg/L with a mean 
value of 0.113 mg/L (Westerholm and Li, 1994); in a distilled water-soluble fraction of used 
motor oil at a concentration range of 1.3 to 1.5 µg/L (Chen et al., 1994). Lee et al. (1992) reported 
concentration ranges 1.50-125 mg/L and ND-0.5 µg/L in diesel fuel and the corresponding 
aqueous phase (distilled water), respectively (Lee et al., 1992). Schauer et al. (1999) reported 
fluoranthene in a diesel-powered medium-duty truck exhaust at an emission rate of 53.0 µg/km. 
Identified in Kuwait and South Louisiana crude oils at concentrations of 2.9 and 5.0 ppm, 
respectively (Pancirov and Brown, 1975). 
 California Phase II reformulated gasoline contained fluoranthene at a concentration of 1.15 
g/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were approximately 4.25 and 160 µg/km, respectively (Schauer et al., 2002). 
 Detected in groundwater beneath a former coal gasification plant in Seattle, WA at a 
concentration of 50 µg/L (ASTR, 1995). The concentration of fluoranthene in coal tar and the 
maximum concentration reported in groundwater at a mid-Atlantic coal tar site were 6,500 and 
0.015 mg/L, respectively (Mackay and Gschwend, 2001). Based on laboratory analysis of 7 coal 
tar samples, fluoranthene concentrations ranged from 1,500 to 13,000 ppm (EPRI, 1990). 
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Lehmann et al. (1984) reported fluoranthene concentrations of 64.7 mg/g in a commercial 
anthracene oil and 17,400 to 30,900 mg/kg in three high-temperature coal tars. Identified in high-
temperature coal tar pitches used in roofing operations at concentrations ranging from 5,200 to 
38,800 mg/kg (Arrendale and Rogers, 1981). 
 Fluoranthene was detected in soot generated from underventilated combustion of natural gas 
doped with toluene (3 mole %) (Tolocka and Miller, 1995). Fluoranthene was also detected in 9 
commercially available creosote samples at concentrations ranging from 55,000 to 120,000 mg/kg 
(Kohler et al., 2000). 
 Detected in asphalt fumes at an average concentration of 20.48 ng/m3 (Wang et al., 2001). 
 An impurity in commercial available pyrene (Marciniak, 2002). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The respective gas-phase 
and particle-phase emission rates of fluoranthene were 3.05 and 3.95 mg/kg of pine burned, 3.61 
and 1.20 mg/kg of oak burned, and 3.75 and 0.509 mg/kg of eucalyptus burned. 
  
Use: Research chemical. 
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FLUORENE 
 
Synonyms: AI3-09074; 2,3-Benzindene; o-Biphenylenemethane; o-Biphenylmethane; BRN 
1363491; CCRIS 947; Diphenylenemethane; o-Diphenylenemethane; EINECS 201-695-5; 9H-
Fluorene; 2,2′-Methylenebiphenyl; NSC 6787. 
 

 
 
CASRN: 86-73-7; molecular formula: C13H10; FW: 166.22; RTECS: LL5670000; Merck Index: 
12, 4190 
 
Physical state and color: 
Small white leaflets or crystalline flakes from ethanol. Fluorescent when impure. 
 
Melting point (°C): 
114.3 (Lee et al., 1999a) 
114.0 (quoted, Pearlman et al., 1984) 
 
Boiling point (°C): 
298 (Aldrich, 1990) 
 
Density (g/cm3): 
1.203 at 0 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.61 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>15 (Christensen et al., 1975) 
 
Entropy of fusion (cal/mol⋅K): 
12.1 (Wauchope and Getzen, 1972) 
 
Heat of fusion (kcal/mol): 
4.68 (Osborn and Douslin, 1975) 
4.67 (Wauchope and Getzen, 1972) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
6.3 at 25 °C (wetted-wall column, Fendinger and Glotfelty, 1990) 
11.7 at 25 °C (gas stripping-UV spectrophotometry, Warner et al., 1987) 
6.42 at 25 °C (de Maagd et al., 1998) 
9.62 at 25 °C (gas stripping-GC, Shiu and Mackay, 1997) 
2.02, 3.49, 5.88, 9.68, and 14.6 at 4.1, 11.0, 18.0, 25.0, and 31.0 °C, respectively (Bamford et al., 

1998) 
1.89 at 4 °C, 12.5 at 25 °C (dynamic equilibrium method, Bamford et al., 1999) 
 
Ionization potential (eV): 
8.63 (Franklin et al., 1969) 
 
Bioconcentration factor, log BCF: 
2.70 (Daphnia magna, Newsted and Giesy, 1987) 
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Soil organic carbon/water partition coefficient, log Koc: 
3.60, 3.66, 3.75 (aquifer material, Abdul et al., 1987) 
3.95 (humic materials) (Carter and Suffet, 1983) 
5.47 (average, Kayal and Connell, 1990) 
4.15, 4.21 (RP-HPLC immobilized humic acids, Szabo et al., 1990) 
4.16, 4.30, 4.39, 5.28, 5.33 (San Francisco, CA mudflat sediments, Maruya et al., 1996) 
3.9 (HPLC-humic acid column, Jonassen et al., 2003) 
4.37 (Calvert silt loam, Xia and Ball, 1999) 
3.23–6.63 based on 101 sediment determinations; average value = 4.71 (Hawthorne et al., 2006) 
 
Octanol/water partition coefficient, log Kow: 
4.12 (Chou and Jurs, 1979) 
4.18 (shake flask-GLC, Bruggeman et al., 1982; shake flask-GLC, Haky and Leja, 1986; Hansch 

et al., 1972; shake flask-UV spectrophotometry, Yalkowsky et al., 1983a) 
 
Solubility in organics: 
In benzene expressed as mole fraction: 0.1604 at 33.6 °C, 0.2778 at 54.4 °C, 0.3095 at 58.4 °C, 
0.4059 at 69.4 °C, 0.4405 at 72.8 °C (shake flask-gravimetric, McLaughlin and Zainal, 1959) 
 
Solubility in water: 
1.4 mg/L at 20 °C (shake flask-HPLC, Loibner et al., 2004) 
1.685 mg/kg at 25 °C (generator column-HPLC/UV spectrophotometry, May et al., 1978a) 
1.98 mg/L at 25 °C (shake flask-fluorescence, Mackay and Shiu, 1977) 
1.6622 mg/L at 25 °C (Sahyun, 1966) 
1.68 mg/L at 25 °C (generator column-HPLC, Wasik et al., 1983) 
In mg/kg: 1.87–1.93 at 24.6 °C, 2.33–2.41 at 29.9 °C, 2.10–2.25 at 30.3 °C, 3.725 at 38.4 °C, 

3.84–3.88 at 40.1 °C, 5.59–5.68 at 47.5 °C, 6.31–6.54 at 50.1 °C, 6.27 at 50.2 °C, 8.31–8.56 at 
54.7 °C, 10.5 at 59.2 °C, 10.7–11.6 at 60.5 °C, 14.15 at 65.1 °C, 18.55 at 70.7 °C, 18.8 at 71.9 
°C, 21.5 at 73.4 °C (shake flask-UV spectrophotometry, Wauchope and Getzen, 1972) 

1.90 mg/L at 25 °C (HPLC-fluorescence, Walters and Luthy, 1984) 
2.23 mg/L at 25 °C (generator column-HPLC, Vadas et al., 1991) 
1.96 mg/L at 25 °C (Billington et al., 1988) 
12.30 µmol/L at 30 °C (shake flask-UV spectrophotometry, Yalkowsky et al., 1983a) 
10.2 µmol/kg 25 °C (vapor saturation-UV spectrofluorometry, Wu et al., 1990) 
In mole fraction (x 10-7): 0.7786 at 6.60 °C, 1.048 at 13.20 °C, 1.304 at 18.00 °C, 1.751 at 24.00 

°C, 2.000 at 27.00 °C, 2.436 at 31.10 °C (generator column-HPLC, May et al., 1983) 
 
Vapor pressure (x 10-4 mmHg): 
6.2 at 20 °C (batch headspace/GC-FID, Burks and Harmon, 2001) 
9.5 at 20 °C, 1,130 at 75 °C (inclined-piston manometer, Osborn and Douslin, 1975) 
1.64 at 33.30 °C, 1.95 at 34.85 °C, 2.5 at 37.20 °C, 2.81 at 38.45 °C, 3.43 at 40.30 °C, 5.43 at 

45.00 °C, 7.08 at 47.75 °C, 8.18 at 49.25 °C, 8.33 at 49.55 °C (effusion method, Bradley and 
Cleasby, 1953) 

6.0 at 25 °C (gas saturation-HPLC/UV spectrophotometry, Sonnefeld et al., 1983; generator 
column-HPLC, Wasik et al., 1983) 

45,100 at 127 °C (Eiceman and Vandiver, 1983) 
29 at 25 °C (estimated-GC, Bidleman, 1984) 
35.5 at 25 °C (subcooled liquid-calculated from GC retention time data, Hinckley et al., 1990) 
 
Environmental fate: 
 Biological. Fluorene was statically incubated in the dark at 25 °C with yeast extract and settled 
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domestic wastewater inoculum. Significant biodegradation with gradual adaptation was observed. 
At concentrations of 5 and 10 mg/L, biodegradation yields at the end of 4 wk of incubation were 
77 and 45%, respectively (Tabak et al., 1981). 
 Grifoll et al. (1995) investigated the degradation of fluorene by Pseudomonas cepacia F297 
strain. Fluorene degraded via reductive dioxygenation at C-3 and C-4 and a hydratase-aldolase 
reaction yielding the 3,4-dihydroxyfluorene and 2-formyl-1-indanone, respectively. The latter 
compound degraded forming 1-indanone. Fluorene was oxidized by salicylate-induced cells of 
Pseudomonas sp. strain 9816/11 and isopropyl-β-D-thiogalactopyranoside-induced cells of 
Escherichia coli JM109(DE3) (pDTG141) to (+)-(3S,4R)-cis-3,4-dihydroxy-3,4-dihydrofluorene 
(80 to 90% yield) and 9-fluorenol (10% yield) (Resnick and Gibson, 1996). 
 Products identified for the metabolism of fluorine by Arthrobacter sp. strain F101 were 9-
fluorenone, 5-hydroxy-9-fluorenone, 3-hydroxy-1-indanone, 1-indanone, 2-indanone, 3-(2-
hydroxyphenyl) propionate and a compound tentatively identified as a formyl indanone (Casellas 
et al., 1997). 
 Photolytic. Fluorene reacts with photochemically produced OH radicals in the atmosphere. The 
atmospheric half-life was estimated to range from 6.81 to 68.1 h (Atkinson, 1987). Behymer and 
Hites (1985) determined the effect of different substrates on the rate of photooxidation of fluorene 
(25 µg/g substrate) using a rotary photoreactor. The photolytic half-lives of fluorene using silica 
gel, alumina, and fly ash were 110, 62, and 37 h, respectively. Gas-phase reaction rate constants 
for OH radicals, NO3 radicals, and ozone at 24 °C were 1.6 x 10-11, 3.5 x 10-15, and <2 x 10-19 in 
cm3/molecule⋅sec, respectively (Kwok et al., 1997). 
 Chemical/Physical. Oxidation by ozone to fluorenone has been reported (Nikolaou, 1984). 
Chlorination of fluorene in polluted humus poor lake water gave a chlorinated derivative 
tentatively identified as 2-chlorofluorene (Johnsen et al., 1989). This compound was also 
identified as a chlorination product of fluorene at low pH (<4) (Oyler et al., 1983). It was 
suggested that the chlorination of fluorene in tap water accounted for the presence of 
chlorofluorene (Shiraishi et al., 1985). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 330, 170, 89, and 46 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits: Potential occupational carcinogen. No individual standards have been set; 
however, as a constituent in coal tar pitch volatiles and asphalt products, the following exposure 
limits have been established (mg/m3): NIOSH REL: TWA 0.1 (cyclohexane-extractable fraction), 
IDLH 80; OSHA PEL: TWA 0.2 (benzene-soluble fraction); ACGIH TLV: TWA 0.2 (benzene 
solubles). 
 
Toxicity: 
 EC10 (21-d) for Folsomia fimetaria 7.7 mg/kg (Sverdrup et al., 2002). 
 EC50 (21-d) for Folsomia fimetaria 14 mg/kg (Sverdrup et al., 2002). 
 LC50 (21-d) for Folsomia fimetaria 39 mg/kg (Sverdrup et al., 2002). 
 EC50 (48-h) for Daphnia magna 430 µg/L, Chironomus plumosus 2.35 mg/L (Mayer and 
Ellersieck, 1986), Daphnia pulex 212 µg/L (Smith et al., 1988). 
 IC50 (48-h) for Daphnia magna 430 µg/L (Finger et al., 1985). 
 LC50 (contact) for earthworm (Eisenia fetida) 171 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (96-h) for juvenile rainbow trout 820 µg/L (Finger et al., 1985). 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however, a DWEL of 1 
mg/L was recommended (U.S. EPA, 2000). 
 
Source: Fluorene was detected in groundwater beneath a former coal gasification plant in Seattle, 
WA at a concentration of 140 µg/L (ASTR, 1995). Present in diesel fuel and corresponding 
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aqueous phase (distilled water) at concentrations of 350 to 900 mg/L and 12 to 26 g/L, 
respectively (Lee et al., 1992). Schauer et al. (1999) reported fluorene in diesel fuel at a 
concentration of 52 g/g and in a diesel-powered medium-duty truck exhaust at an emission rate of 
34.6 g/km. Diesel fuel obtained from a service station in Schlieren, Switzerland contained fluorene 
at an estimated concentration of 170 mg/L (Schluep et al., 2001). 
 Based on laboratory analysis of 7 coal tar samples, fluorene concentrations ranged from 1,100 to 
12,000 ppm (EPRI, 1990). Lao et al. (1975) reported a fluorene concentration of 27.39 g/kg in a 
coal tar sample. Detected in 1-yr aged coal tar film and bulk coal tar at an identical concentration 
of 4,400 mg/kg (Nelson et al., 1996). A high-temperature coal tar contained fluorene at an average 
concentration of 0.64 wt % (McNeil, 1983). Identified in high-temperature coal tar pitches at 
concentrations ranging from 800 to 4,000 mg/kg (Arrendale and Rogers, 1981). Lee et al. (1992a) 
equilibrated 8 coal tars with distilled water at 25 °C. The maximum concentration of fluorene 
observed in the aqueous phase was 0.3 mg/L. 
 Fluorene was detected in asphalt fumes at an average concentration of 34.95 ng/m3 (Wang et al., 
2001). 
 Nine commercially available creosote samples contained fluorene at concentrations ranging 
from 19,000 to 73,000 mg/kg (Kohler et al., 2000). 
 Thomas and Delfino (1991) equilibrated contaminant-free groundwater collected from 
Gainesville, FL with individual fractions of three individual petroleum products at 24–25 °C for 
24 h. The aqueous phase was analyzed for organic compounds via U.S. EPA approved test method 
625. Average fluorene concentrations reported in water-soluble fractions of unleaded gasoline, 
kerosene, and diesel fuel were 1, 3, and 10 µg/L, respectively. 
 Fluorene was detected in soot generated from underventilated combustion of natural gas doped 
with toluene (3 mole %) (Tolocka and Miller, 1995). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rates of fluorene were 4.44 mg/kg of pine burned, 3.83 mg/kg of oak burned, and 2.613 mg/kg of 
eucalyptus burned. 
 California Phase II reformulated gasoline contained fluorene at a concentration of 4.35 mg/kg. 
Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without catalytic 
converters were 9.72 and 358 µg/km, respectively (Schauer et al., 2002). 
 Under atmospheric conditions, a low rank coal (0.5–1 mm particle size) from Spain was burned 
in a fluidized bed reactor at seven different temperatures (50 °C increments), beginning at 650 °C. 
The combustion experiment was also conducted at different amounts of excess oxygen (5 to 40%) 
and different flow rates (700 to 1,100 L/h). At 20% excess oxygen and a flow rate of 860 L/h, the 
amount of fluorine emitted ranged from 850.7 ng/kg at 950 °C to 3,632.8 ng/kg at 750 °C. The 
greatest amount of PAHs emitted were observed at 750 °C (Mastral et al., 1999). 
 In one study, fluorene comprised about 7.6% of polyaromatic hydrocarbons in creosote (Grifoll 
et al., 1995). 
 Identified as an impurity in commcerially available acenaphthene (Marciniak, 2002). 
 Typical concentration of fluorene in a heavy pyrolysis oil is 1.6 wt % (Chevron Phillips, May 
2003). 
 
Uses: Chemical intermediate in numerous applications and in the formation of polyradicals for 
resins; insecticides and dyestuffs. Derived from industrial and experimental coal gasification 
operations where the maximum concentrations detected in gas, liquid, and coal tar streams were 
9.1, 0.057, and 8.0 mg/m3, respectively (Cleland, 1981). 
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FORMALDEHYDE 
 
Synonyms: AI3-26806; BFV; Caswell No. 465; CCRIS 315; Dormol; EINECS 200-001-8; EPA 
pesticide chemical code 043001; FA; Fannoform; Formalin; Formalin 40; Formalith; Formic 
aldehyde; Formol; FYDE; HOCH; Ivalon; Karsan; Lysoform; Methaldehyde; Methanal; Methyl 
aldehyde; Methylene glycol; Methylene oxide; Morbicid; NCI-C02799; Oxomethane; Oxy-
methylene; Paraform; RCRA waste number U122; Superlysoform; UN 1198; UN 2209. 
 

H H

O

 
 
Note: Formaldehyde solutions usually contain methanol as a stabilizer to inhibit polymerization. 
 
CASRN: 50-00-0; DOT: 1198, 2209; DOT label: Combustible liquid (aqueous solutions); 
molecular formula: CH2O; FW: 30.03; RTECS: LP8925000; Merck Index: 12, 4262 
 
Physical state, color, odor, and taste: 
Clear, colorless liquid with a pungent, suffocating odor. Burning taste. Experimentally determined 
odor threshold concentrations of 1.0 ppmv and 0.50 ppmv were reported by Leonardos et al. (1969) 
and Nagata and Takeuchi (1990), respectively. 
 
Melting point (°C): 
-92 (Weast, 1986) 
 
Boiling point (°C): 
-21 (Weast, 1986) 
 
Density (g/cm3): 
0.815 at -20 °C (Windholz et al., 1983) 
 
Flash point (°C): 
50 (37% aqueous solution, NFPA, 1984) 
 
Lower explosive limit (%): 
7.0 (NIOSH, 1997) 
 
Upper explosive limit (%): 
73 (NIOSH, 1997) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
1.01 at 10 °C, 2.95 at 25 °C, 5.00 at 30 °C, 6.67 at 35 °C, 9.09 at 40 °C, 12.3 at 45 °C (bubble 

column-HPLC, Zhou and Mopper, 1990) 
1.37 at 15 °C, 3.37 at 25 °C, 6.67 at 35 °C, 14.9 at 45 °C (bubble column-spectrofluorometry, 

Betterton and Hoffmann, 1988) 
0.518 at 5 °C, 0.721 at 10 °C, 0.892 at 15 °C, 1.699 at 20 °C, 2.658 at 25 °C (bubble column, 

Anthon et al., 1986) 
2.08 at 25 °C (flow-type generation system, spectrophometry, Kanda et al., 2005) 
 
Ionization potential (eV): 
10.88 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
0.56 (calculated, Mercer et al., 1990) 
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Octanol/water partition coefficient, log Kow: 
0.35 at 25.0 °C (shake flask-chemical reaction, Johnson and Piret, 1948) 
 
Solubility in organics: 
Soluble in acetone, benzene, ether (Weast, 1986), and ethanol (Worthing and Hance, 1991) 
 
Solubility in water: 
461.0 g/kg at 27.46 °C (thin-film evaporator-titration, Grützner and Hasse, 2004) 
 
Vapor density: 
1.067 (air = 1) (Windholz et al., 1983) 
1.23 g/L at 25 °C 
 
Vapor pressure (mmHg): 
3,900 at 25 °C (Lide, 1990) 
 
Environmental fate: 
 Biological. Biodegradation products reported include formic acid and ethanol, each of which 
can degrade to carbon dioxide (quoted, Verschueren, 1983). 
 Heukelekian and Rand (1955) reported a 5-d BOD value of 0.74 g/g which is 69.4% of the 
ThOD value of 1.07 g/g. 
 Photolytic. Major products reported from the photooxidation of formaldehyde with nitrogen 
oxides are carbon monoxide, carbon dioxide, and hydrogen peroxide (Altshuller, 1983). In 
synthetic air, photolysis of formaldehyde yields hydrogen chloride, and carbon monoxide (Su et 
al., 1979). Calvert et al. (1972) reported, however, that formaldehyde photodecomposed by direct 
sunlight in the atmosphere yielding hydrogen, formyl radicals, and carbon monoxide. 
Photooxidation of formaldehyde in nitrogen oxide-free air using radiation between 2900 and 3500 
Å yielded hydrogen peroxide, alkylhydroperoxides, carbon monoxide, and lower molecular weight 
aldehydes. In the presence of NOx, photooxidation products reported include ozone, hydrogen 
peroxide, and peroxyacyl nitrates (Kopczynski et al., 1974). Rate constants reported for the 
reaction of formaldehyde and OH radicals in the atmosphere include 9.0 x 10-12 cm3/molecule⋅sec 
at 300 K (Hendry and Kenley, 1979), 1.4 x 10-11 cm3/molecule⋅sec (Morris and Niki, 1971), 1.5 x 
10-11 cm3/molecule⋅sec (Niki et al., 1978), 1.11 x 10-13 cm3/molecule⋅sec at 298 K (Baulch et al., 
1984). 
 Irradiation of gaseous formaldehyde containing an excess of nitrogen dioxide over chlorine 
yielded ozone, carbon monoxide, nitrogen pentoxide, nitryl chloride, nitric and hydrochloric acids. 
Peroxynitric acid was the major photolysis product when chlorine concentration exceeded the 
nitrogen dioxide concentration (Hanst and Gay, 1977). Formaldehyde also reacts with NO3 in the 
atmosphere at a rate of 3.2 x 10-16 cm3/molecule·sec (Atkinson and Lloyd, 1984). 
 Chemical/Physical. Oxidizes in air to formic acid. Trioxymethylene (polymerization product) 
may precipitate under cold temperatures (Sax, 1984). Polymerizes easily (Windholz et al., 1983) 
and is a strong reducing agent (Worthing and Hance, 1991). 
 Anticipated products from the reaction of formaldehyde with ozone or OH radicals in the 
atmosphere are carbon monoxide and carbon dioxide (Cupitt, 1980). Major products reported from 
the photooxidation of formaldehyde with nitrogen oxides are carbon monoxide, carbon dioxide, 
and hydrogen peroxide (Altshuller, 1983). 
 Formaldehyde reacted with hydrogen chloride in moist air to form sym-dichloromethyl ether. 
This compound may also form from an acidic solution containing chloride ions and formaldehyde 
(Frankel et al., 1974; Travenius, 1982). In an aqueous solution at 25 °C, nearly all the 
formaldehyde added is hydrated forming a gem-diol (Bell and McDougall, 1960). May polymerize 
in an aqueous solution to trioxymethylene (Hartley and Kidd, 1987). 
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 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in an effluent 
concentration of 908 mg/L. The adsorbability of the carbon used was 18 mg/g carbon (Guisti et 
al., 1974). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: TWA 16 ppb, 15-min ceiling 
100 ppb, IDLH 20 ppm; OSHA PEL: TWA 0.75 ppm, STEL 2 ppm; ACGIH TLV: TWA 1 ppm 
(adopted) and a proposed ceiling of 0.3 ppm. 
 
Symptoms of exposure: Eye, nose, and throat irritant; coughing, bronchospasm, pulmonary 
irritation, dermatitis, nausea, vomiting, loss of consciousness (NIOSH, 1997) 
 
Toxicity: 
 EC50 (48-h) for Daphnia pulex 5,800 µg/L (Tisler and Zagorc-Koncan, 1997). 
 LC50 (96-h flow-through) for rainbow trout 118 µL/L, Atlantic salmon 173 µL/L, lake trout 100 
µL/L, channel catfish 65.8 µL/L, bluegill sunfish 100 µL/L, black bullhead 62.1 µL/L, lake trout 
100 µL/L, green sunfish 173 µL/L, smallmouth bass 136 µL/L, largemouth bass 143 µg/L (quoted, 
Verschueren, 1983). 
 Acute inhalation LD50 for rats 820 µg/L (30-min), 480 µg/L (4-h), mice 414 µg/L (4-h) 
(Worthing and Hance, 1991). 
 Acute oral LD50 for guinea pigs 260 mg/kg, mice 42 mg/kg, rats 800 mg/kg (quoted, RTECS, 
1985). 
 Kennedy and Sherman (1986) reported a NOEL value of 200 ppm for rats during a 90-d feeding 
period. 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however, a DWEL of 500 
µg/L was recommended (U.S. EPA, 2000). 
 
Source: Formaldehyde naturally occurs in jimsonweed, pears, black currant, horsemint, sago 
cycas seeds (1,640 to 2,200 ppm), oats, beets, and wild bergamot (Duke, 1992). 
 Formaldehyde was formed when acetaldehyde in the presence of oxygen was subjected to 
continuous irradiation (λ >2200 Å) at room temperature (Johnston and Heicklen, 1964). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rates of formaldehyde were 1,165 mg/kg of pine burned, 759 mg/kg of oak burned, and 599 mg/kg 
of eucalyptus burned. 
 Gas-phase tailpipe emission rates from California Phase II reformulated gasoline-powered 
automobiles with and without catalytic converters were 8.69 and 884 mg/km, respectively 
(Schauer et al., 2002). 
 
Uses: Manufacture of phenolic, melamine, urea, and acetal resins; polyacetal and phenolic resins; 
pentaerythritol; fertilizers; dyes; hexamethylenetetramine; ethylene glycol; embalming fluids; 
textiles; fungicides; air fresheners; cosmetics; in medicine as a disinfectant and germicide; 
preservative; hardening agent; in oil wells as a corrosion inhibitor; industrial sterilant; reducing 
agent. 
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FORMIC ACID 
 
Synonyms: Add-F; AI3-24237; Aminic acid; Bilorin; BRN 1209246; C1 acid; Formira; 
Formisoton; Formylic acid; CCRIS 6039; EINECS 200-579-1; EPA pesticide chemical code 
214900; FEMA No. 2487; Hydrogen carboxylic acid; Methanoic acid; Myrmicyl; RCRA waste 
number U123; UN 1779. 
 

H OH

O

 
 
Note: Acetic acid is an impurity in refined formic acid (≤ 6 wt %) (Arthur and Struthers, 1949) 
 
CASRN: 64-18-6; DOT: 1779; DOT label: Corrosive; molecular formula: CH2O2; FW: 46.03; 
RTECS: LQ4900000; Merck Index: 12, 4268 
 
Physical state, color, and odor: 
Clear, colorless, fuming liquid with a pungent, penetrating odor. Odor threshold concentration is 
49 ppm (quoted, Amoore and Hautala, 1983). 
 
Melting point (°C): 
8.1 (Barham and Clark, 1951) 
 
Boiling point (°C): 
100.7 (Dreisbach and Shrader, 1949) 
 
Density (g/cm3): 
1.2267 at 15 °C (Sax and Lewis, 1987) 
1.2200 at 20 °C (Barham and Clark, 1951) 
1.21045 at 25 °C (Huntress and Mulliken, 1941) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.57 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
3.75 at 20 °C (Gordon and Ford, 1972) 
 
Flash point (°C): 
50 (99% solution, BASF, 1997c) 
69 (open cup, Hawley, 1981) 
 
Lower explosive limit (%): 
18 (90% solution, NIOSH, 1997) 
 
Upper explosive limit (%): 
57 (90% solution, NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
3.035 (Dean, 1987) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
1.12 at 25 °C (Johnson et al., 1996) 
1.81 at the pH range 1.6 to 1.9 (Khan and Brimblecombe, 1992; Khan et al., 1995) 
0.77 at 25 °C (value concentration dependent, Servant et al., 1991) 
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At 25 °C: 95.2, 75.1, 39.3, 10.7, and 3.17 at pH values of 1.35, 3.09, 4.05, 4.99, and 6.21, 
respectively (Hakuta et al., 1977) 

 
Ionization potential (eV): 
11.05 ± 0.01 (Franklin et al., 1969) 
11.33 (Gibson et al., 1977) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
carboxylic acids are lacking in the documented literature. However, its high solubility in water 
suggests its adsorption to soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
-0.53 at 20.0 °C (shake flask-titrimetry, Collander, 1951) 
 
Solubility in organics: 
Soluble in acetone, benzene (Weast, 1986); miscible with alcohol, ether, and glycerol (Windholz 
et al., 1983). 
 
Solubility in water: 
Miscible (Price et al., 1974) 
 
Vapor density: 
1.88 g/L at 25 °C, 1.59 (air = 1) 
 
Vapor pressure (mmHg): 
35 at 20 °C, 54 at 30 °C (quoted, Verschueren, 1983) 
42.6 at 25 °C (Banerjee et al., 1990) 
 
Environmental fate: 
 Biological. Near Wilmington, NC, organic wastes containing formic acid (representing 11.4% 
of total dissolved organic carbon) were injected into an aquifer containing saline water to a depth 
of about 1,000 feet. The generation of gaseous components (hydrogen, nitrogen, hydrogen sulfide, 
carbon dioxide, and methane) suggested that formic acid and possibly other waste constituents 
were anaerobically degraded by microorganisms (Leenheer et al., 1976). 
 Heukelekian and Rand (1955) reported a 5-d BOD value of 0.20 g/g which is 57.1% of the 
ThOD value of 0.83 g/g. 
 Photolytic. Experimentally determined rate constants for the reaction of formic acid with OH 
radicals in the atmosphere and aqueous solution were 3.7 x 10-13 and 2.2 x 10-13 cm3/mole-
cule⋅sec, respectively (Dagaut et al., 1988). 
 Chemical/Physical. Slowly decomposes to carbon monoxide and water. At 20 °C, 0.06 g of 
water would form in 1 yr by 122 g formic acid. At standard temperature and pressure, this amount 
of formic acid would produce carbon monoxide at a rate of 0.15 mL/h. The rate of decomposition 
decreases with time because the water produced acts as a negative catalyst (Barham and Clark, 
1951). 
 Slowly reacts with alcohols and anhydrides forming formate esters. 
 At an influent concentration of 1.00 g/L, treatment with GAC resulted in an effluent concen-
tration of 765 mg/L. The adsorbability of the GAC used was 47 mg/g carbon (Guisti et al., 1974). 
 
Exposure limits: NIOSH REL: TWA 5 ppm (9 mg/m3), IDLH 30 ppm; OSHA PEL: TWA 5 
ppm; ACGIH TLA: TWA 5 ppm, STEL 10 ppm (adopted). 
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Symptoms of exposure: Corrosive to skin. Contact with liquid will burn eyes and skin (Patnaik, 
1992). An irritation concentration of 27.00 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 Acute oral LD50 for mice 700 mg/kg, dogs 4,000 mg/kg, rats 1,100 mg/kg (quoted, RTECS, 
1985). 
 TLm (24-h) for brine shrimp 410 mg/L (Price et al., 1974). 
 
Source: Formic acid naturally occurs in carrots, soybean roots, carob, yarrow, aloe, Levant 
berries, bearberries, wormwood, ylang-ylang, celandine, jimsonweed, water mint, apples, 
tomatoes, bay leaves, common juniper, ginkgo, scented boronia, corn mint, European pennyroyal, 
and bananas (Duke, 1992). 
 Formic acid was formed when acetaldehyde in the presence of oxygen was subjected to 
continuous irradiation (λ >2200 Å) at room temperature (Johnston and Heicklen, 1964). 
 Formic acid was identified as a constituent in a variety of composted organic wastes. Detectable 
concentrations were reported in 16 of 21 composts extracted with water. Concentrations ranged 
from 0.02 mmol/kg in a sawdust + dairy cattle manure to 30.65 mmol/kg in fresh dairy manure. 
The overall average concentration was 9.64 mmol/kg (Baziramakenga and Simard, 1998). 
 
Uses: Chemical analysis; preparation of formate esters and oxalic acid; silvering glass; decalcifier; 
dehairing and plumping hides; manufacture of fumigants, insecticides, refrigerants, solvents for 
perfumes, lacquers; reducer in dyeing wool fast colors; ore flotation; electroplating; leather 
treatment; coagulating rubber latex; vinyl resin plasticizers. 
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FURFURAL 
 
Synonyms: AI3-04466; Artificial ant oil; Artificial oil of ants; Bran oil; BRN 0105755; Caswell 
No. 466; CCRIS 1044; EINECS 202-627-7; EPA pesticide chemical code 043301; FEMA No. 
2489; Fural; 2-Furaldehyde; Furale; 2-Furanaldehyde; 2-Furancarbonal; 2-Furancarboxal-
dehyde; Furfuraldehyde; Furfurol; Furfurole; Furole; α-Furole; 2-Furylmethanal; NCI-C56177; 
NSC 8821; Pyromucic aldehyde; Quakeral; RCRA waste number U125; UN 1199. 
 

O
O

 
 
CASRN: 98-01-1; DOT: 1199; molecular formula: C5H4O2; FW: 96.09; RTECS: LT7000000; 
Merck Index: 12, 4324 
 
Physical state, color, odor, and taste: 
Colorless to yellow liquid with an almond-like odor. Turns reddish brown on exposure to light and 
air. Odor and taste thresholds are 0.4 and 4 ppm, respectively (quoted, Keith and Walters, 1992). 
Shaw et al. (1970) reported a taste threshold in water of 80 ppm. 
 
Melting point (°C): 
-38.7 (Weast, 1986) 
 
Boiling point (°C): 
161.7 (Weast, 1986) 
 
Density (g/cm3): 
1.1594 at 20 °C (Weast, 1986) 
1.1563 at 25 °C (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.12 at 25 °C (quoted, Hayduk and Laudie, 1974) 
 
Flash point (°C): 
61 (NIOSH, 1997) 
68 (open cup, Windholz et al., 1983) 
 
Lower explosive limit (%): 
2.1 (NIOSH, 1997) 
 
Upper explosive limit (%): 
19.3 (NIOSH, 1997) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
1.52 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
 
Interfacial tension with water (dyn/cm): 
4.7 at 25 °C (Murphy et al., 1957; Demond and Lindner, 1993) 
 
Ionization potential (eV): 
9.21 ± 0.01 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aldehydes are 
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lacking in the documented literature. However, its high solubility in water suggests its adsorption 
to soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
0.34 at 20.0 °C (shake flask, Korenman and Klyukvina, 1972) 
0.41 (shake flask, Hansch and Leo, 1985) 
0.52 at 25.0 °C (Tewari et al., 1981, 1982) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, chloroform, and ether (Weast, 1986) 
 
Solubility in water: 
77.83 g/L at 25.0 °C (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, 

Wasik et al., 1981) 
92.9 g/L at 26.7 °C (Skrzec and Murphy, 1954) 
82.0 g/L at 40 °C (Jones, 1929) 
In wt %: 8.22 at 0 °C, 7.86 at 10.0 °C, 7.94 at 20.0 °C, 8.40 at 30 °C, 8.94 at 40.0 °C, 9.50 at 50 

°C, 10.28 at 60 °C, 10.97 at 70 °C, 12.56 at 80 °C, 14.74 at 90 °C (shake flask-GC, Stephenson, 
1993c) 

8.3 and 8.8 wt % at 25 and 35 °C, respectively (Heric et al., 1965) 
 
Vapor density: 
3.93 g/L at 25 °C, 3.32 (air = 1) 
 
Vapor pressure (mmHg): 
3 at 20.0 °C, 4 at 25.6 °C, 5 at 30.0 °C (Holdren and Hixon, 1946) 
 
Environmental fate: 
 Biological. Under nitrate-reducing and methanogenic conditions, furfural biodegraded to 
methane and carbon dioxide (Knight et al., 1990). In activated sludge inoculum, following a 20-d 
adaptation period, 96.3% COD removal was achieved. The average rate of biodegradation was 
37.0 mg COD/g⋅h (Pitter, 1976). 
 Photolytic. Atkinson (1985) reported an estimated photooxidation half-life of 10.5 h for the 
reaction of furfural with OH radicals in the atmosphere. 
 Chemical/Physical. Slowly resinifies at room temperature (Windholz et al., 1983). May 
polymerize on contact with strong acids or strong alkalies (NIOSH, 1997). 
 
Exposure limits: NIOSH REL: IDLH 100 ppm; OSHA PEL: TWA 5 ppm (20 mg/m3); ACGIH 
TLV: TWA 2 ppm (adopted). 
 
Toxicity: 
 The acute inhalation LC50 dose reported for rats is approximately 182 ppm (Gupta et al., 1991). 
 Acute oral LD50 for dogs 950 mg/kg, guinea pigs 541 mg/kg, mice 400 mg/kg, rats 65 mg/kg 
(quoted, RTECS, 1985). 
 
Source: Furfural occurs naturally in many plants including rice (90,000–100,000 ppm), lovage 
roots (2 to 20 ppm), caraway, strawberry leaves, cilantro, java cintronella, cassia, ylang-ylang, 
sweetflag, Japanese mint, oat husks (100,000 ppm), anise, broad-leaved lavender, myrtle flowers 
(0–1 ppm), lemon verbena, Karaya gum (123,000 ppm), nutmeg seeds (15,000 ppm), West Indian 
lemongrass, licorice roots (2 ppm), cinnamon bark (3 to 12 ppm), Hyssop shoots (1–2 ppm), 
periwinkle leaves, rockrose leaves, and garden dill (Duke, 1992). 
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 Identified as one of 140 volatile constituents in used soybean oils collected from a processing 
plant that fried various beef, chicken, and veal products (Takeoka et al., 1996). 
 The gas-phase tailpipe emission rate from California Phase II reformulated gasoline-powered 
automobile without a catalytic converter was 1.70 mg/km (Schauer et al., 2002). 
 
Uses: Synthesizing furan derivatives; adipic acid and adiponitrile; manufacture of furfural-phenol 
plastics; accelerator for vulcanizing rubber; solvent refining of petroleum oils; solvent for nitrated 
cotton, nitrocellulose, cellulose acetate, shoe dyes, and gums; insecticide, fungicide, and 
germicide; intermediate for tetrahydrofuran and furfuryl alcohol; weed killer; flavoring; wetting 
agent in manufacture of abrasive wheels and brake linings; road construction; refining of rare 
earths and metals; analytical chemistry. 
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FURFURYL ALCOHOL 
 
Synonyms: AI3-01171; BRN 0106291; CCRIS 2922; EINECS 202-626-1; FEMA No. 2491; 2-
Furan carbinol; 2-Furanmethanol; Furfural alcohol; Furyl alcohol; Furyl carbinol; 2-Furyl carbi-
nol; α-Furyl carbinol; 2-Furylmethanol; 2-Hydroxymethylfuran; NCI-C56224; NSC 8843; UN 
2874. 
 

O
OH

 
 
CASRN: 98-00-0; DOT: 2874; DOT label: Poison; molecular formula: C5H6O2; FW: 98.10; 
RTECS: LU9100000; Merck Index: 12, 4325 
 
Physical state, color, and odor: 
Clear, colorless to pale yellow liquid with an irritating odor. Darkens to yellowish-brown on 
exposure to air. A detection odor threshold concentration of 32 mg/m3 (8.0 ppmv) was determined 
by Jacobson et al. (1958). 
 
Melting point (°C): 
-29 (metastable crystalline form, Verschueren, 1983) 
 
Boiling point (°C): 
170 (Windholz et al., 1983) 
 
Density (g/cm3): 
1.1296 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.96 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
66 (NIOSH, 1997) 
75 (open cup, Windholz et al., 1983) 
 
Lower explosive limit (%): 
1.8 (NIOSH, 1997) 
 
Upper explosive limit (%): 
16.3 (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
3.12 (Dean, 1987) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for unsaturated 
alicyclic alcohols are lacking in the documented literature. However, its high solubility in water 
suggests its adsorption to soil will be nominal (Lyman et al., 1982). 
 
Solubility in organics: 
Soluble in alcohol and ether (Weast, 1986) 
 
Solubility in water: 
Miscible (NIOSH, 1997) 
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Vapor density: 
4.01 g/L at 25 °C, 3.39 (air = 1) 
 
Vapor pressure (mmHg): 
0.4 at 20 °C (quoted, Verschueren, 1983) 
0.6 at 25 °C (NIOSH, 1997) 
 
Environmental fate: 
 Biological. In activated sludge inoculum, following a 20-d adaptation period, 97.3% COD 
removal was achieved. The average rate of biodegradation was 41.0 mg COD/g⋅h (Pitter, 1976). 
 Chemical/Physical. Easily resinified by acids (Windholz et al., 1983). Furfuryl alcohol will not 
hydrolyze because it has no hydrolyzable functional group. 
 In barrel-aged red, white, and model wines, naturally occurring furfuryl alcohol decreased in 
concentration with time. In red wine, furfuryl ethyl ether was identified as a degradation product 
after 55 wk of storage. The average percentage decrease of furfuryl alcohol was 73% (Spillman et 
al., 1998). 
 
Exposure limits: NIOSH REL: TWA 10 ppm (40 mg/m3), STEL 15 ppm (60 mg/m3), IDLH 75 
ppm; OSHA PEL: TWA 50 ppm; ACGIH TLV: TWA 10 ppm, STEL 15 ppm (adopted). 
 
Toxicity: 
 Acute oral LD50 for mice 160 mg/kg, rats 88.3 mg/kg (quoted, RTECS, 1985). 
 
Source: Furfuryl occurs naturally in yarrow, licorice, sesame seeds, clove flowers, and tea leaves 
(Duke, 1992). Also detected in barrel-aged red, white, and model wines. Concentrations ranged 
from 3.5 mg/L in white wine after 55 wk of aging to 9.6 mg/L after 11 wk of aging (Spillman et 
al., 1998). Identified as one of 140 volatile constituents in used soybean oils collected from a 
processing plant that fried various beef, chicken, and veal products (Takeoka et al., 1996). 
 
Uses: Solvent for dyes and resins; preparation of furfuryl esters; furan polymers; solvent for 
textile printing; manufacturing wetting agents and resins; penetrant; flavoring; corrosion-resistant 
sealants and cements; viscosity reducer for viscous epoxy resins. 
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GLYCIDOL 
 
Synonyms: AI3-50540; Allyl alcohol oxide; BRN 0383562; CCRIS 1052; EINECS 209-128-3; 
Epihydric alcohol; Epihydrin alcohol; 1,2-Epoxy-3-hydroxypropane; 2,3-Epoxypropanol; 2,3-
Epoxy-1-propanol; Epoxypropyl alcohol; Glycide; Glycidyl alcohol; 1-Hydroxy-2,3-epoxy-
propane; Hydroxymethyl ethylene oxide; 2-Hydroxymethyloxiran; 3-Hydroxypropylene oxide; 
NCI-C55549; NSC-C55549; Oxiranemethanol; Oxiranylmethanol; UN 2810. 
 

O OH
 

 
CASRN: 556-52-5; DOT: 2810; molecular formula: C3H6O2; FW: 74.08; RTECS: UB4375000; 
Merck Index: 12, 4499 
 
Physical state, color, and odor: 
Clear, colorless, and odorless liquid 
 
Melting point (°C): 
-45 (NIOSH, 1997) 
 
Boiling point (°C): 
Decomposes at 166–167 (Weast, 1986) 
162 (Hawley, 1981) 
 
Density (g/cm3): 
1.1143 at 25 °C (Weast, 1986) 
1.165 at 0 °C (quoted, Verschueren, 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.23 at 25 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
72.8 (NIOSH, 1997) 
81 (Aldrich, 1990) 
 
Ionization potential (eV): 
10.43 (Lias and Liebman, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for epoxy aliphatic 
alcohols are lacking in the documented literature. However, its high solubility in water and low 
Kow suggest its adsorption to soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
-0.95 (shake flask-GLC, Deneer et al., 1988) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, chloroform, and ether (Weast, 1986) 
 
Solubility in water: 
Miscible (NIOSH, 1997) 
 
Vapor density: 
3.03 g/L at 25 °C, 2.56 (air = 1) 
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Vapor pressure (mmHg): 
0.9 at 25 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Chemical/Physical. May hydrolyze in water forming glycerin (Lyman et al., 1982). 
 
Exposure limits: NIOSH REL: TWA 25 ppm (75 mg/m3), IDLH 150 ppm; OSHA PEL: TWA 50 
ppm (150 mg/m3); ACGIH TLV: TWA 2 ppm (adopted). 
 
Symptoms of exposure: Eye, skin, and lung irritant (Patnaik, 1992) 
 
Toxicity: 
 LC50 (14-d) for Poecilia reticulata >319 µg/L (Deneer et al., 1988). 
 Acute oral LD50 for mice 431 mg/kg, rats 420 mg/kg (quoted, RTECS, 1985). 
 
Uses: Demulsifier; dye-leveling agent; stabilizer for natural oils and vinyl polymers; organic 
synthesis. 
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HEPTACHLOR 
 
Synonyms: Aahepta; Agroceres; AI3-15152; Arbinex 30TN; Basaklor; Caswell No. 474; CCRIS 
324; 3-Chlorochlordene; Drinox; Drinox H-34; E 3314; EINECS 200-962-3; ENT 15152; EPA 
pesticide chemical code 044801; GPKh; H-34; H-60; Heptachlorane; 3,4,5,6,7,8,8-Heptachlorodi-
cyclopentadiene; 3,4,5,-6,7,8,8a-Heptachlorodicyclopentadiene; 1(3a),4,5,6,7,8,8-Heptachloro-
3a(1),4,7,7a-tetrahydro-4,7-methanoindene; 1,4,5,6,7,8,8-Heptachloro-3a,4,7,7a-tetrahydro-4,7-
methanoindene; 1,4,5,6,7,8,8-Heptachloro-3a,4,7,7a-tetrahydro-4,7-methanol-1H-indene; 
1,4,5,6,7,8,8-Heptachloro-3a,4,7,7a-tetrahydro-4,7-endo-methanoindene; 1,4,5,6,7,8,8a-Hepta-
chloro-3a,4,7,7a-tetrahydro-4,7-methanoindene; 1,4,5,6,7,8,8-Heptachloro-3a,4,7,7a-tetrahydro-
4,7-methyleneindene; 1,4,5,6,7,10,10-Heptachloro-4,7,8,9-tetrahydro-4,7-methyleneindene; 
1,4,5,6,7,10,10-Heptachloro-4,7,8,9-tetrahydro-4,7-endo-methyleneindene; 3,4,5,6,7,8,8a-Hepta-
chloro-α-dicyclo-pentadiene; Heptadichlorocyclopentadiene; Heptagran; Heptagranox; Heptamak; 
Heptamul; Heptasol; Heptox; NA 2761; NCI-C00180; NSC 8930; OMS 193; Soleptax; RCRA 
waste number P059; Rhodiachlor; Soleptax; UN 2761; Velsicol 104; Velsicol heptachlor. 
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Cl
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Note: Technical heptachlor (≈75 wt %) typically contains γ-chlordane and γ-nonachlor as 
impurities. 
 
CASRN: 76-44-8; DOT: 2761; DOT label: Poison; molecular formula: C10H5Cl7; FW: 373.32; 
RTECS: PC0700000; Merck Index: 12, 4690 
 
Physical state, color, and odor: 
Colorless to light tan, waxy or crystalline, nonflammable solid with a camphor-like odor 
 
Melting point (°C): 
95.8 (Plato and Glasgow, 1969) 
 
Boiling point (°C): 
Decomposes at 146.2 (NIOSH, 1997) 
135–145 at 1–1.5 mmHg (IARC, 1979) 
 
Density (g/cm3): 
1.66 at 20 °C (Weiss, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.46 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Noncombustible solid (NIOSH, 1997) but materials used as solvents (e.g., kerosene or other 
hydrocarbons) are often flammable rendering the mixture as a flammable or combustible mixture 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
1.48 at 25 °C (gas stripping-GC, Warner et al., 1987) 
29.4 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
0.19 at 5 °C, 0.31 at 15 °C, 0.40 at 20 °C, 0.61 at 25 °C, 0.82 at 35 °C; in 3% NaCl solution: 0.52 

at 5 °C, 0.82 at 15 °C, 1.33 at 25 °C, 2.09 at 35 °C (gas stripping-GC, Cetin et al., 2006) 
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Bioconcentration factor, log BCF: 
4.14 (freshwater fish), 3.58 (fish, microcosm) (Garten and Trabalka, 1983) 
3.76–3.92 (Leiostomus xanthurus, 4-d exposure, Schimmel et al., 1976a) 
4.03 (freshwater clam Corbicula manilensis, Hartley and Johnston, 1983) 
3.98 (Pimephales promelas, 32-d exposure, Veith et al., 1979; Devillers et al., 1996) 
 
Soil organic carbon/water partition coefficient, log Koc: 
4.38 (Jury et al., 1987) 
4.90 (Taichung soil: pH 6.8, % sand: 25, % silt: 40, % clay: 35) (Ding and Wu, 1995) 
 
Octanol/water partition coefficient, log Kow: 
5.44 (Travis and Arms, 1988) 
6.10 at 25 °C (shake flask-GLC, Simpson et al., 1995) 
 
Solubility in organics: 
At 27 °C (g/L): acetone (750), benzene (1,060), carbon tetrachloride (1,120), cyclohexanone 
(1,190), alcohol (45), xylene (1,020) (Windholz et al., 1983). Soluble in ether, kerosene, and 
ligroin (U.S. EPA, 1985). 
 
Solubility in water (µg/L): 
100 at 15 °C, 180 at 25 °C, 315 at 35 °C, 490 at 45 °C (particle size ≤5 µm, Biggar and Riggs, 

1974) 
56 at 25–29 °C (Park and Bruce, 1968) 
 
Vapor pressure (x 10-4 mmHg): 
3 at 20 °C (Sims et al., 1988) 
2.33 at 25 °C (subcooled liquid vapor pressure calculated from GC retention time data, Hinckley 

et al., 1990) 
 
Environmental fate: 
 Biological. Many soil microorganisms were found to oxidize heptachlor to heptachlor epoxide 
(Miles et al., 1969). In addition, hydrolysis produced hydroxychlordene with subsequent 
epoxidation yielding 1-hydroxy-2,3-epoxychlordene (Kearney and Kaufman, 1976). Heptachlor 
reacted with reduced hematin forming chlordene, which decomposed to hexachlorocyclopenta-
diene and cyclopentadiene (Baxter, 1990). In a model ecosystem containing plankton, Daphnia 
magna, mosquito larva (Culex pipiens quinquefasciatus), fish (Cambusia affinis), alga 
(Oedogonium cardiacum), and snail (Physa sp.), heptachlor degraded to 1-hydroxychlordene, 1-
hydroxy-2,3-epoxychlordene, hydroxychlordene epoxide, heptachlor epoxide, and five 
unidentified compounds (Lu et al., 1975). In four successive 7-d incubation periods, heptachlor (5 
and 10 mg/L) was recalcitrant to degradation in a settled domestic wastewater inoculum (Tabak et 
al., 1981). When heptachlor (10 ppm) in sewage sludge was incubated under anaerobic conditions 
at 53 °C for 24 h, complete degradation was achieved (Hill and McCarty, 1967). 
 Heptachlor rapidly degraded when incubated with acclimated, mixed microbial cultures under 
aerobic conditions. After 4 wk, 95.3% of the applied dosage was removed (Leigh, 1969). In a 
mixed bacterial culture under aerobic conditions, heptachlor was transformed to chlordene, 1-
hydroxychlordene, heptachlor epoxide, and chlordene epoxide in low yields (Miles et al., 1971). 
Heptachlor rapidly degraded when incubated with acclimated, mixed microbial cultures under 
aerobic conditions. After 4 wk, 95.3% of the applied dosage was removed (Leigh, 1969). 
 White rot fungi, namely Phanerochaete chrysosporium, Pleurotus sajorcaju, Pleurotus florida, 
and Pleurotus eryngii, biodegraded heptachlor (50 µM) at degradation yields of 92.13 to 97.30, 
59.53 to 84.76, 66.25 to 80.00, and 85.85 to 95.15%, respectively. The experiments were 
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conducted in a culture incubated at 30 °C for 20 d (Arisoy, 1998). 
 Soil. Harris (1969) studied the mobility of 11 insecticides, including heptachlor, in two soils 
(Hagerstown silty clay and Lakeland sand) using a standard column system. The depth to water in 
the soil column was decreased. Given that the concentration of heptachlor did not change with 
depth, the author concluded this insecticide is not mobile. 
 Groundwater. According to the U.S. EPA (1986), heptachlor has a high potential to leach to 
groundwater. 
 Plant. On plant surfaces, heptachlor was oxidized to heptachlor epoxide (Gannon and Decker, 
1958). 
 Photolytic. Sunlight and UV light convert heptachlor to photoheptachlor (Georgacakis and 
Khan, 1971). This is in agreement with Gore et al. (1971) who reported that heptachlor exhibited 
weak absorption of UV light at wavelengths >290 nm. Eichelberger and Lichtenberg (1971) 
reported that heptachlor (10 µg/L) in river water, kept in a sealed jar under sunlight and 
fluorescent light, was completely converted to 1-hydroxychlordene. Under the same conditions, 
but in distilled water, 1-hydroxychlordene and heptachlor epoxide formed in yields of 60 and 
40%, respectively (Eichelberger and Lichtenberg, 1971). The photolysis of heptachlor in various 
organic solvents afforded different photoproducts. Photolysis at 253.7 nm in hydrocarbon sol-
vents yielded two olefinic monodechlorination isomers: 1,4,5,7,8,8-hexachloro-3a,4,7,7a-tetra-
hydro-4,7-methanoindene and 1,4,6,7,8,8-hexachloro-3a,4,7,7a-tetrahydro-4,7-methanoindene. 
Irradiation of an acetone solution containing heptachlor at 300 nm yielded 1,2,3,6,9,10,10-
heptachloropentacyclo-[5.3.0.02,5.03,9.04,8]decane as the only product formed. This compound and 
a C-1 cyclohexyl adduct are formed when heptachlor in a cyclohexane/acetone solvent system is 
irradiated at 300 nm (McGuire et al., 1972). 
 Heptachlor reacts with photochemically produced OH radicals in the atmosphere. At a 
concentration of 5 x 105 OH radicals/cm3, the atmospheric half-life was estimated to be about 6 h 
(Atkinson, 1987). 
 Chemical/Physical. Slowly hydrolyzes in water forming hydrogen chloride and 1-
hydroxychlordene (Hartley and Kidd, 1987; Kollig, 1993). The hydrolysis half-lives of hepta-
chlor in a sterile 1% ethanol/water solution at 25 °C and pH values of 4.5, 5.0, 6.0, 7.0, and 8.0 
were 0.77, 0.62, 0.64, 0.64, and 0.43 wk, respectively (Chapman and Cole, 1982). Chemical 
degradation of heptachlor gave heptachlor epoxide (Newland et al., 1969). Heptachlor degraded in 
aqueous saturated calcium hypochlorite solution to 1-hydroxychlordene. Although additional 
degradation occurred, no other metabolites were identified (Kaneda et al., 1974). 
 Heptachlor (1 mM) in ethyl alcohol (30 mL) underwent dechlorination in the presence of nickel 
boride (generated by the reaction of nickel chloride and sodium borohydride). The catalytic 
dechlorination of heptachlor by this method yielded a pentachloro derivative as the major product 
having the empirical formula C10H9Cl5 (Dennis and Cooper, 1976). 
 Emits toxic chloride fumes when heated to decomposition (Lewis, 1990). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 1,220, 140, 15, and 1.7 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits (mg/m3): Potential occupational carcinogen. NIOSH REL: TWA 0.5, IDLH 35; 
OSHA PEL: TWA 0.5; ACGIH TLV: TWA 0.5 (adopted). 
 
Symptoms of exposure: The acceptable daily intake for humans resulting in no appreciable risk is 
0.5 µg/kg body weight (Worthing and Hance, 1991). 
 
Toxicity: 
 EC50 (48-h) for Daphnia pulex 42 µg/L (Sanders and Cope, 1966), Simocephalus serrulatus 64 
µg/L (Mayer and Ellersieck, 1986). 
 LC50 (181-d) for female mink 10.5 ppm (Crum et al., 1993). 
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 LC50 (96-h) for rainbow trout 7 µg/L, bluegill sunfish 26 µg/L, fathead minnows 78 to 130 µg/L 
(Hartley and Kidd, 1987), sheapshead minnows 2.7 to 8.8 µg/L, marine pin perch 0.20 to 4.4 µg/L 
(quoted, Verschueren, 1983), fish (Lagodon rhomboides) 3.77 µg/L, fish (Leiostomus xanthurus) 
0.85 µg/L, fish (Cyprinodon variegatus) 3.68 µg/L (quoted, Reish and Kauwling, 1978), Lepomis 
machrochirus 19 µg/L, Pimephales promelas 56 µg/L (Henderson et al., 1959), Claassenia 
sabulosa 29 µg/L, Pteronarcella badia 0.98 µg/L, Pteronarcys californica 1.1 µg/L (Sanders and 
Cope, 1968), pink shrimp (Penaeus duorarum) 0.03 µg/L, spot (Leiostomus xanthurus) 0.86 µg/L 
(Schimmel et al., 1976). 
 LC50 (48-h) for red killifish 933 µg/L (Yoshioka et al., 1986), Simocephalus serrulatus 47 µg/L, 
Daphnia pulex 42 µg/L (Sanders and Cope, 1966). 
 LC50 (24-h) for sheapshead minnows 1.22 to 4.3 µg/L (quoted, Verschueren, 1983), northern 
pike 8 µg/L (Mayer and Ellersieck, 1986). 
 Acute oral LD50 for rats 40 mg/kg, guinea pigs 116 mg/kg, hamsters 100 mg/kg, mice 68 mg/kg 
(quoted, RTECS, 1985). 
 Acute percutaneous LD50 for rabbits >2,000 mg/kg (Worthing and Hance, 1991). 
 Dermal LD50 for rats is 195 to 250 mg/kg (Gaines, 1969). 
 
Drinking water standard (final): MCLG: zero; MCL: 0.4 µg/L. In addition, a DWEL of 20 µg/L 
was recommended (U.S. EPA, 2000). 
 
Use: Nonsystemic contact and ingested insecticide for termite control. 



 

570 

HEPTACHLOR EPOXIDE 
 
Synonyms: AI3-25584; EINECS 213-831-0; ENT 25584; Epoxy heptachlor; HCE; HE; β-
Heptachlor epoxide; Heptachloro epoxide; 1,4,5,6,7,8,8-Heptachloro-2,3-epoxy-2,3,3a,4,7,7a-
hexahydro-4,7-methanoindene; 1,2,3,4,5,6,7,8,8-Heptachloro-2,3-epoxy-3a,4,7,7a-tetrahydro-4,7-
methanoindene; 5a,6,6a-Hexahydro-2,5-methano-2H-indeno[1,2-b]oxirene; 2,3,4,5,6,7,7-Hep-
tachloro-1a,1b,5,5a,6,6a-hexahydro-2,5-methano-2H-oxireno[a]indene; UN 2761; Velsicol 53-
CS-17. 
 

Cl

Cl
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O  
 
CASRN: 1024-57-3; DOT: 2761; DOT label: Poison; molecular formula: C10H5Cl7O; FW: 389.32; 
RTECS: PB9450000 
 
Physical state: 
Liquid 
 
Melting point (°C): 
157–160 (Singh, 1969) 
162.8 (Plato and Glasgow, 1969) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.46 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Solid is noncombustible but materials used as carrier solvents (e.g., kerosene or similar 
hydrocarbons) are often flammable, rendering the mixture as a flammable or combustible mixture. 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
3.2 at 25 °C (gas stripping-GC, Warner et al., 1987) 
2.11 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
0.59 at 5 °C, 0.84 at 15 °C, 1.48 at 20 °C, 2.27 at 25 °C, 3.26 at 35 °C; in 3% NaCl solution: 2.07 

at 5 °C, 4.93 at 15 °C, 7.70 at 25 °C, 9.28 at 35 °C (gas stripping-GC, Cetin et al., 2006) 
 
Bioconcentration factor, log BCF: 
2.90 (B. subtilis, Grimes and Morrison, 1975) 
4.16 (freshwater fish), 3.69 (fish, microcosm) (Garten and Trabalka, 1983) 
3.37 freshwater clam (Corbicula manilensis) (Hartley and Johnston, 1983) 
 
Soil organic carbon/water partition coefficient, log Koc: 
4.32 (Taichung soil: pH 6.8, % sand: 25, % silt: 40, % clay: 35) (Ding and Wu, 1995) 
 
Octanol/water partition coefficient, log Kow: 
4.56 at 25 °C (shake flask-GSC, Noegrohati and Hammers, 1992) 
5.40 (Travis and Arms, 1988) 
 
Solubility in water (µg/L): 
350 at 25–29 °C (Park and Bruce, 1968) 
275 at 25 °C (quoted, Warner et al., 1987) 
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110 at 15 °C, 200 at 25 °C, 350 at 35 °C, 600 at 45 °C (particle size ≤5 µm, Biggar and Riggs, 
1974) 

 
Vapor pressure (x 10-6 mmHg): 
2.6 at 20 °C (IARC, 1974) 
300 at 30 °C (Nash, 1983) 
 
Environmental fate: 
 Biological. In a model ecosystem containing plankton, Daphnia magna, mosquito larva (Culex 
pipiens quinquefasciatus), fish (Cambusia affinis), alga (Oedogonium cardiacum), and snail 
(Physa sp.), heptachlor epoxide degraded to hydroxychlordene epoxide (Lu et al., 1975). Using 
settled domestic wastewater inoculum, heptachlor epoxide (5 and 10 mg/L) did not degrade after 
28 d of incubation at 25 °C (Tabak et al., 1981). This is consistent with the findings of Bowman et 
al. (1965). They reported that heptachlor epoxide was not significantly degraded in 7 air-dried 
soils that were incubated for 8 d. When heptachlor epoxide was incubated in a sandy loam soil at 
28 °C, however, 1-hydroxychlordene formed at yields of 2.8, 5.8, and 12.0% after 4, 8, and 12 wk, 
respectively (Miles et al., 1971). 
 Photolytic. Irradiation of heptachlor epoxide by a 450-W high-pressure mercury lamp gave two 
half-cage isomers, each containing a ketone functional group (Ivie et al., 1972). Benson et al. 
(1971) reported a degradation yield of 99% when an acetone solution containing heptachlor 
epoxide was photolyzed at >300 nm for 11 h. An identical degradation yield was achieved in only 
60 min when the UV wavelength was reduced to >290 nm. 
 Graham et al. (1973) reported that when solid heptachlor epoxide was exposed to July sunshine 
for 23.2 d, 59.3% degradation was achieved. In powdered form, however, only 5 d were required 
for complete degradation to occur. The products include a semicage ketone and an intermediate 
that may be converted to an enantiomeric semicage ketone. 
 Chemical/Physical. Heptachlor epoxide will hydrolyze via nucleophilic attack at the epoxide 
moiety forming heptachlor diol which may undergo hydrolysis forming heptachlor triol and 
hydrogen chloride (Kollig, 1993). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 1,038, 210, 41, and 8.3 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits: ACGIH TLV: TWA 0.05 mg/m3 (adopted). 
 
Toxicity: 
 LC50 (96-h) for pink shrimp (Penaeus duorarum) 0.04 µg/L (Schimmel et al., 1976). 
 Acute oral LD50 for rats is 47 mg/kg, mice 39 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard (final): MCLG: zero; MCL: 0.2 µg/L. In addition, a DWEL of 0.4 
µg/L was recommended (U.S. EPA, 2000). 
 
Source: When heptachlor is ingested by dairy animals, it is metabolized to heptachlor epoxide, 
and stored in the fatty tissues. Heptachlor epoxide is present in the excreted milk and can be 
present in other dairy products (Meyer et al., 1960). 
 
Uses: Not known. 
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HEPTANE 
 
Synonyms: AI3-28784; BRN 1730763; Dipropylmethane; EINECS 205-563-8; Gettysolve-C; n-
Heptane; Heptyl hydride; NSC 62784; Skellysolve C; UN 1206. 
 

CH3H3C  
 
Note: According to Chevron Phillips Company’s (2005) Technical Data Sheet, 99.0–99.4 wt % n- 
heptane (pure grade) contains the following components: cis-1,2-dimethylcyclopentane + methyl-
cyclohexane (≤ 1 wt %), trans-1,2-dimethylcyclopentane (≤ 0.25 wt %), 3-methylhexane (≤ 0.25 
wt %), sulfur content (≤ 1 wt %), and the largest other single impurity at a concentration of (≤ 0.15 
wt %). 
 
CASRN: 142-82-5; DOT: 1206; DOT label: Flammable liquid; molecular formula: C7H16; FW: 
100.20; RTECS: MI7700000; Merck Index: 12, 4694 
 
Physical state, color, and odor: 
Clear, colorless, very flammable liquid with a faint, pleasant odor resembling hexane or octane. 
Based on a triangle bag odor method, an odor threshold concentration of 670 ppbv was reported by 
Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-90.6 (Weast, 1986) 
 
Boiling point (°C): 
98.40 (Tu et al., 2001) 
96.30 (Vittal Prasad et al., 2001) 
 
Density (g/cm3): 
0.68789 at 15.00 °C, 0.67951 at 25.00 °C, 0.67088 at 35.00 °C (Calvo et al., 1998) 
0.68374 at 20.00 °C, 0.66692 at 30.00 °C (Hahn and Svejda, 1996) 
0.6794 at 25.00 °C, 0.6756 at 30.00 °C, 0.6660 at 35.00 °C (Sastry and Raj, 1996) 
0.6665 at 40.00 °C, 0.6577 at 50.00 °C, 0.6487 at 60.00 °C (Kahl et al., 2003) 
0.6712 at 35.00 °C, 0.6623 at 45.00 °C (Sastry et al., 1999) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.71 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-3.9 (NIOSH, 1997) 
-1 (Affens and McLaren, 1972) 
 
Lower explosive limit (%): 
1.05 (NIOSH, 1997) 
 
Upper explosive limit (%): 
6.7 (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
3.355 (quoted, Riddick et al., 1986) 
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Henry’s law constant (atm⋅m3/mol): 
0.901, 1.195, and 1.905 at 26.0, 35.8, and 45.0 °C, respectively (dynamic headspace, Hansen et al., 
1995) 
 
Interfacial tension with water (dyn/cm): 
50.2 at 25 °C (Donahue and Bartell, 1952) 
51.39 at 25 °C (Jańczuk et al., 1993) 
51.23 at 20 °C (Fowkes, 1980) 
51.9 at 22 °C (Goebel and Lunkenheimer, 1997) 
51.59 at 15.0 °C, 51.24 at 20.0 °C, 50.71 at 25.0 °C, 50.47 at 27.5 °C, 50.30 at 30.0 °C, 50.12 at 

32.5 °C, 49.89 at 35.0 °C, 49.64 at 37.5 °C, 49.38 at 40.0 °C, 49.00 at 45.0 °C, 48.55 at 50.0 °C 
(Zeppieri et al., 2001) 

49.50 at 25.00 °C (Fu et al., 2000) 
 
Ionization potential (eV): 
9.90 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for alkenes are lacking 
in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
4.73 at 25.0 °C (generator column-RPLC, Schantz and Martire, 1987) 
4.66 (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, Wasik et al., 

1981) 
 
Solubility in organics: 
In methanol, g/L: 181 at 5 °C, 200 at 10 °C, 225 at 15 °C, 254 at 20 °C, 287 at 25 °C, 327 at 30 

°C, 378 at 35 °C, 450 at 40 °C (Kiser et al., 1961). 
Miscible with many liquid hydrocarbons, e.g., pentane, hexane, etc. 
 
Solubility in water: 
2.24 mg/kg at 25 °C, 2.63 mf/kf at 40.1 °C, 3.11 mg/kg at 55.7 °C (shake flask-GLC, Price, 1976) 
2.93 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1963, 1966) 
4.39 mg/kg at 0 °C, 3.37 mg/kg at 25 °C (shake flask-GC, Polak and Lu, 1973) 
35.7 µmol/L at 25.0 °C (generator column-HPLC, Tewari et al., 1982; generator column-

HPLC/GC, Wasik et al., 1981) 
2.19–2.66 mg/L at 25 °C (shake flask-fluorescence, Mackay and Shiu, 1981) 
0.07 mL/L at 15.5 °C (shake flask-turbidimetric, Fühner, 1924) 
2.9 mg/L (shake flask-GC, Coutant and Keigley, 1988) 
70 mg/kg at 25 °C (shake flask-turbidimetric, Stearns et al., 1947) 
In mole fraction (x-7): 3.51, 3.63, 4.78, 4.07, and 4.32 at 4.3, 13.5, 25.0, 35.0, and 45.0 °C, 

respectively (shake flask-GC, Nelson and de Ligny, 1968) 
In mole fraction (x 10-6): 0.474 at 32.7 °C, 0.915 at 70.4 °C, 2.08 at 100.7 °C, 4.00 at 131.0 °C, 8.8 

at 151.3 °C, 17.63 at 170.5 °C, and 17.42 at 170.6 °C (equilibrium cell-HPLC, Marche et al., 
2003) 

5 x 10-7 in seawater at 25 °C (mole fraction, shake flask-GC, Krasnoshchekova and Gubergrits, 
1973) 

 
Vapor density: 
4.10 g/L at 25 °C, 3.46 (air = 1) 
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Vapor pressure (mmHg): 
35 at 20 °C (quoted, Verschueren, 1983) 
46 at 25 °C (Milligan, 1924) 
45.61 at 25.00 °C (del Rio et al., 2001) 
44.69 at 25.00 °C (GC, Hussam and Carr, 1985) 
14.8, 25.0, 45.7, 73.8, and 114.9 at 4.3, 13.5, 25.0, 35.0, and 45.0 °C, respectively (Nelson and de 

Ligny, 1968) 
58.6 at 30.00 °C, 141.5 at 50.00 °C (Carmona et al., 2000) 
92.3 at 40.00 °C (Rhodes et al., 1997) 
 
Environmental fate: 
 Biological. Heptane may biodegrade in two ways. The first is the formation of heptyl 
hydroperoxide, which decomposes to 1-heptanol followed by oxidation to heptanoic acid. The 
other pathway involves dehydrogenation to 1-heptene, which may react with water forming 1-
heptanol (Dugan, 1972). Microorganisms can oxidize alkanes under aerobic conditions (Singer 
and Finnerty, 1984). The most common degradative pathway involves the oxidation of the 
terminal methyl group forming the corresponding alcohol (1-heptanol). The alcohol may undergo 
a series of dehydrogenation steps forming heptanal followed by oxidation forming heptanoic acid. 
The acid may then be metabolized by β-oxidation to form the mineralization products, carbon 
dioxide and water (Singer and Finnerty, 1984). Hou (1982) reported hexanoic acid as a 
degradation product by the microorganism Pseudomonas aeruginosa. 
 Photolytic. The following rate constants were reported for the reaction of hexane and OH 
radicals in the atmosphere: 7.15 x 10-12 cm3/molecule⋅sec (Atkinson, 1990). Photooxidation 
reaction rate constants of 7.19 x 10-12 and 1.36 x 10-16 cm3/molecule⋅sec were reported for the 
reaction of heptane with OH and NO3, respectively (Sabljić and Güsten, 1990). Based on a 
photooxidation rate constant 7.15 x 10-12 cm3/molecule⋅sec for heptane and OH radicals, the 
estimated atmospheric lifetime is 19 h in summer sunlight (Altshuller, 1991). 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water vapor. Heptane 
will not hydrolyze because it has no hydrolyzable functional group. 
 
Exposure limits: NIOSH REL: TWA 85 ppm (350 mg/m3), 15-min ceiling 440 ppm (1,800 
mg/m3), IDLH 750 ppm; OSHA PEL: TWA 500 ppm (2,000 mg/m3); ACGIH TLV: TWA 400 
ppm, STEL 500 ppm (adopted). 
 
Symptoms of exposure: May cause nausea and dizziness and may impart a gasoline-like taste 
(Patnaik, 1992) 
 
Toxicity: 
 LD50 (24-h) for goldfish 4 mg/L (quoted, Verschueren, 1983). 
 LD50 (intravenous) for mice 222 mg/kg (quoted, RTECS, 1985). 
 
Source: Schauer et al. (1999) reported heptane in a diesel-powered medium-duty truck exhaust at 
an emission rate of 470 g/km. 
 Identified as one of 140 volatile constituents in used soybean oils collected from a processing 
plant that fried various beef, chicken, and veal products (Takeoka et al., 1996). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of heptane was 28.9 mg/kg of pine burned. Emission rates of heptane were not measured 
during the combustion of oak and eucalyptus. 
 California Phase II reformulated gasoline contained heptane at a concentration of 9,700 mg/kg. 
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Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without catalytic 
converters were 1.82 and 268 mg/km, respectively (Schauer et al., 2002). 
 
Uses: Standard in testing knock of gasoline engines and for octane rating determinations; 
anesthetic; solvent; organic synthesis. 
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2-HEPTANONE 
 
Synonyms: AI3-01230; Amyl methyl ketone; n-Amyl methyl ketone; BRN 1699063; Butyl 
acetone; C-08380; EINECS 203-767-1; FEMA No. 2544; Ketone C-7; Methyl amyl ketone; 
Methyl n-amyl ketone; Methyl pentyl ketone; NSC 7313; UN 1110. 
 

CH3H3C

O

 
 
CASRN: 110-43-0; DOT: 1110; DOT label: Combustible liquid; molecular formula: C7H14O; FW: 
114.19; RTECS: MJ5075000; Merck Index: 12, 4698 
 
Physical state, color, and odor: 
Colorless liquid with a banana-like odor. Can be detected at a concentration of 140 µg/kg (Buttery 
et al., 1969a). Cometto-Muñiz et al. (2000) reported nasal pungency threshold concentrations 
ranging from approximately 195 to 935 ppm. An odor threshold concentration of 6.8 ppbv was 
reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-35.5 (Weast, 1986) 
-27 (quoted, Verschueren, 1983) 
 
Boiling point (°C): 
151.4 (Weast, 1986) 
 
Density (g/cm3): 
0.8197 at 15 °C (Sax and Lewis, 1987) 
0.81537 at 20 °C (quoted, Riddick et al., 1986) 
0.8110 at 25.00 °C (Zhao et al., 2001) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.72 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
39.2 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.1 at 66.7 °C (NIOSH, 1997) 
 
Upper explosive limit (%): 
7.9 at 122.1 °C (NIOSH, 1997) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
1.44 at 25 °C (Buttery et al., 1969) 
1.69 at 25 °C (gas stripping-GC, Shiu and Mackay, 1997) 
1.37 at 25 °C (multiple headspace-GC, Brachet and Chaintreau, 2005) 
1.59 at 25 °C (batch stripping method-GC, Kim et al., 2000) 
1.50 at 27 °C (headspace SPME-GC, Jung and Ebeler, 2003) 
3.96 at 37 °C (static headspace-GC, van Ruth et al., 2001) 
3.59 at 37 °C (static headspace-GC, Bylaite et al., 2004) 
 
Interfacial tension with water (dyn/cm): 
12.4 at 25 °C (Donahue and Bartell, 1952) 
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Ionization potential (eV): 
9.33 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic ketones 
are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.03 (quoted, Sangster, 1989) 
1.98 at 25 °C (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, Wasik 

et al., 1981, 1983) 
 
Solubility in organics: 
Miscible with organic solvents (Hawley, 1981) 
 
Solubility in water: 
4,339 mg/L at 20 °C (Mackay and Yeun, 1983) 
In wt %: 0.44 at 20 °C, 0.43 at 25 °C, 0.40 at 30 °C (Ginnings et al., 1940) 
35.7 mM at 25.0 °C (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, 

Wasik et al., 1981, 1983) 
In wt %: 0.649 at 0 °C, 0.535 at 9.7 °C, 0.436 at 19.8 °C, 0.358 at 30.7 °C, 0.343 at 39.7 °C, 0.336 

at 49.8 °C, 0.333 at 60.2 °C, 0.314 at 70.1 °C, 0.348 at 80.2 °C, 0.353 at 90.5 °C (shake flask-
GC, Stephenson, 1992) 

 
Vapor density: 
4.67 g/L at 25 °C, 3.94 (air = 1) 
 
Vapor pressure (mmHg at 20 °C): 
3 (NIOSH, 1997) 
2.6 (Hawley, 1981) 
 
Environmental fate: 
 Biological. Heukelekian and Rand (1955) reported a 10-d BOD value of 0.50 g/g which is 
17.8% of the ThOD value of 2.81 g/g. 
 Chemical/Physical. Atkinson et al. (2000) studied the kinetic and products of the gas-phase 
reaction of 2-heptanone with OH radicals in purified air at 25 °C and 740 mmHg. A relative rate 
constant of 1.17 x 10-11 cm3/molecule·sec was calculated for this reaction. Reaction products 
identified by GC, FTIR, and atmospheric pressure ionization tandem mass spectroscopy were 
(with respective molar yields): formaldehyde, 0.38; acetaldehyde, λ0.05; propanal, λ0.05; butanal, 
0.07; pentanal, 0.09; and molecular weight 175 organic nitrates. 
 2-Heptanone will not hydrolyze because it does not contain a hydrolyzable functional group. 
 Burns in air releasing carbon monoxide and carbon dioxide. 
 
Exposure limits: NIOSH REL: TWA 100 ppm (465 mg/m3), IDLH 800 ppm; OSHA PEL: TWA 
100 ppm; ACGIH TLV: TWA 50 ppm (adopted). 
 
Toxicity: 
 Acute oral LD50 for mice 730 mg/kg, rats 1,670 mg/kg (quoted, RTECS, 1985). 
 
Source: Identified as one of 140 volatile constituents in used soybean oils collected from a 
processing plant that fried various beef, chicken, and veal products (Takeoka et al., 1996). Also 
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identified as a volatile constituent released by fresh coffee beans (Coffea canephora variety 
Robusta and Coffea arabica) at different stages of ripeness (Mathieu et al., 1998). 
 
Uses: Ingredient in artificial carnation oils; industrial solvent; synthetic flavoring; solvent for 
nitrocellulose lacquers; organic synthesis. 
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3-HEPTANONE 
 
Synonyms: AI3-19684; BRN 0506161; Butyl ethyl ketone; n-Butyl ethyl ketone; EINECS 203-
388-1; Ethyl butyl ketone; Ethyl n-butyl ketone; FEMA No. 2545; Heptan-3-one; NSC 8448; UN 
1224. 
 

CH3H3C

O  
 
CASRN: 106-35-4; DOT: 1224; molecular formula: C7H14O; FW: 114.19; RTECS: MJ5250000 
 
Physical state, color, and odor: 
Colorless liquid with a strong, fruity odor 
 
Melting point (°C): 
-39 (Weast, 1986) 
 
Boiling point (°C): 
147.8 (Dean, 1987) 
 
Density (g/cm3): 
0.8183 at 20 °C (Weast, 1986) 
0.8145 at 25.00 °C (Zhao et al., 2001) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.73 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
46.5 (open cup, NIOSH, 1997) 
41 (Aldrich, 1990) 
 
Henry’s law constant (atm⋅m3/mol): 
4.38 x 10-4 at 37 °C (static headspace-GC, Bylaite et al., 2004) 
 
Ionization potential (eV): 
9.02 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic ketones 
are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
1.32 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Soluble in alcohol, ether (Weast, 1986), and in many other organic solvents, particularly ketones 
such as 2-butanone, acetone, etc. 
 
Solubility in water: 
14,300 mg/L at 20 °C (quoted, Verschueren, 1983) 
In wt %: 0.717 at 0 °C, 0.586 at 9.3 °C, 0.479 at 20.5 °C, 0.431 at 30.7 °C, 0.385 at 39.6 °C, 0.333 

at 50.0 °C, 0.309 at 59.8 °C, 0.366 at 70.2 °C, 0.310 at 79.9 °C, 0.309 at 90.1 °C (shake flask-
GC, Stephenson, 1992) 
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Vapor density: 
4.67 g/L at 25 °C, 3.94 (air = 1) 
 
Vapor pressure (mmHg): 
4 at 20 °C (NIOSH, 1997) 
1.4 at 25 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Chemical/Physical. 3-Heptanone will not hydrolyze because it has no hydrolyzable functional 
group. 
 
Exposure limits: NIOSH REL: TWA 50 ppm (230 mg/m3), IDLH 1,000 ppm; OSHA PEL: TWA 
50 ppm; ACGIH TLV: TWA 50 ppm, STEL 75 ppm (adopted). 
 
Symptoms of exposure: May cause irritation of the eyes, skin, and mucous membranes (Patnaik, 
1992) 
 
Toxicity: 
 Acute oral LD50 for rats 2,760 mg/kg (quoted, RTECS, 1985). 
 
Uses: Solvent mixtures for nitrocellulose and polyvinyl resins; in organic synthesis. 
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cis-2-HEPTENE 
 
Synonyms: EINECS 209-768-3; EINECS 229-242-7; EINECS 239-727-2; (Z)-2-Heptene; (Z)-
Hept-2-ene; cis-2-Heptylene; NSC 74141; UN 2278. 
 

H3C CH3  
 
CASRN: 6443-92-1; DOT: 2278; molecular formula: C7H14; FW: 98.19 
 
Physical state, color, and odor: 
Clear, colorless liquid with a characteristic odor. 
 
Boiling point (°C): 
98.5 (Weast, 1986) 
98.41 (Wilhoit and Zwolinski, 1971) 
 
Density (g/cm3): 
0.708 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.73 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-6 (Aldrich, 1990) 
-2.2 (commercial grade containing both cis and trans isomers, Hawley, 1981) 
 
Henry’s law constant (atm⋅m3/mol): 
0.42 at 23 °C (approximate - calculated from water solubility and vapor pressure) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.88 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, chloroform, ether (Weast, 1986), and miscible with many 
aliphatic hydrocarbons including hexane. 
 
Solubility in water (isomeric mixture): 
15 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
15.0 mg/kg at 23.5 °C (elution chromatography, Schwarz, 1980) 
271.6 µmol/L at 25 °C (shake flask-titration, Natarajan and Venkatachalam, 1972) 
 
Vapor density: 
4.01 g/L at 25 °C, 3.39 (air = 1) 
 
Vapor pressure (mmHg): 
39.6 at 19.2 °C, 48.3 at 23.2 °C (transpiration method, Verevkin et al., 2000) 
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Environmental fate: 
 Chemical/Physical. Complete combustion in air produces carbon dioxide and water vapor. 
 
Use: Organic synthesis. 
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trans-2-HEPTENE 
 
Synonyms: EINECS 238-727-2; EINECS 229-242-7; (E)-2-Heptene; (E)-Hept-2-ene; trans-2-
Heptylene; NSC 74131; UN 2278. 
 

H3C CH3  
 
CASRN: 14686-13-6; DOT: 2278; molecular formula: C7H14; FW: 98.19 
 
Physical state, color, and odor: 
Clear, colorless liquid with a characteristic odor. 
 
Melting point (°C): 
-109.5 (Weast, 1986) 
 
Boiling point (°C): 
98 (Weast, 1986) 
 
Density (g/cm3): 
0.7012 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.72 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-1 (Aldrich, 1990); -2.2 (commercial grade containing both isomers, Hawley, 1981) 
 
Henry’s law constant (atm⋅m3/mol): 
0.422 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.88 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, chloroform, and ether (Weast, 1986) 
 
Solubility in water (isomeric mixture): 
15 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
15.0 mg/kg at 23.5 °C (mixture, elution chromatography, Schwarz, 1980) 
271.6 µmol/L at 25 °C (shake flask-titration, Natarajan and Venkatachalam, 1972) 
 
Vapor density: 
4.01 g/L at 25 °C, 3.39 (air = 1) 
 
Vapor pressure (mmHg): 
49 at 25 °C (Wilhoit and Zwolinski, 1971) 
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Environmental fate: 
 Chemical/Physical. Complete combustion in air produces carbon dioxide and water vapor. 
 
Uses: Organic synthesis. 
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HEXACHLOROBENZENE 
 
Synonyms: AI3-01719; AIDS-17533; Amatin; Anticarie; BRN 1912585; Bunt-cure; Bunt-no-
more; Caswell No. 477; CCRIS 325; Co-op hexa; EINECS 204-273-9; ENT 1719; EPA pesticide 
chemical code 061001; Granox; Granox NM; HCB; HCBz; Hexa C.B.; Julen’s carbon chloride; 
Julian’s carbon chloride; Julin’s carbon chloride; Julin’s chloride; No bunt; No bunt 40; No bunt 
80; No bunt liquid; NSC 9243; Pentachlorophenyl chloride; Perchlorobenzene; Phenyl perchloryl; 
RCRA waste number U127; Sanocid; Sanocide; Smut-go; Snieciotox; UN 2729; Voronit C. 
 

Cl

Cl

Cl

Cl

Cl

Cl

 
 
Note: According to IARC (1979), technical grade hexachlorobenzene (98 wt %) contains 
pentachlorobenzene (1.8 wt %) and 1,2,4,5-tetrachlorobenzene (0.2 wt %). 
 
CASRN: 118-74-1; DOT: 2729; DOT label: Poison; molecular formula: C6Cl6; FW: 284.78; 
RTECS: DA2975000; Merck Index: 12, 4714 
 
Physical state and color: 
Colorless or white monoclinic crystals 
 
Melting point (°C): 
231.8 (Plato and Glasgow, 1969) 
 
Boiling point (°C): 
323–326 (Aldrich, 1990) 
 
Density (g/cm3): 
2.049 at 20 °C (Melnikov, 1971) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.55 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
242 (Hawley, 1981) 
 
Entropy of fusion (cal/mol⋅K): 
12.0 (Mallard and Linstrom, 1998) 
11.29 (Plato and Glasgow, 1969) 
 
Heat of fusion (kcal/mol): 
5.354 (Miller et al., 1984) 
5.700 (DSC, Plato and Glasgow, 1969) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
1.0 at 10 °C (Koelmans et al., 1999) 
3.45 at 25 °C (gas stripping-GC, Jantunen and Bidleman, 2006) 
71 at 20 °C (gas stripping-GC, Oliver, 1985) 
At 23 °C: 131 and 170 in distilled water and seawater, respectively (Atlas et al., 1982) 
17 at 25 °C (gas stripping-UV spectrophotometry, Warner et al., 1987) 
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1.03, 1.97, 2.97, 3.44, 4.15, 4.73, and 4.78 at 14.8, 20.1, 22.1, 24.2, 34.8, 50.5, and 55 °C, re-
spectively (wetted-wall column, ten Hulscher et al., 1992) 

At 25 °C: 13.2 and 17.3 in distilled water and seawater, respectively (Brownawell et al., 1983) 
6.11 at 25 °C (continuous flow sparger, Sproule et al., 1991) 
 
Ionization potential (eV): 
9.0 (Lias, 1998) 
 
Bioconcentration factor, log BCF: 
4.27 (fathead minnow), 3.73 (rainbow trout), 4.34 (green sunfish) (Veith et al., 1979; Davies and 

Dobbs, 1984) 
4.08–4.30 (119-d exposure, rainbow trout, Oliver and Niimi, 1983) 
4.54 (activated sludge), 3.37 (golden ide) (Freitag et al., 1985) 
4.34 (32-d exposure, fathead minnow, Carlson and Kosian, 1987) 
4.39 (algae, Geyer et al., 1984) 
4.09 (freshwater fish), 3.16 (fish, microcosm) (Garten and Trabalka, 1983) 
6.42 (Atlantic croakers), 6.71 (blue crabs), 5.96 (spotted sea trout), 5.98 (blue catfish) (Pereira et 

al., 1988) 
3.72–3.84 (30-d exposure, Cyprinodon variegatus, Lores et al., 1993) 
4.39 (Chlorella, Korte et al., 1978) 
4.09–4.33 (28-d exposure, Pimephales promelas, Nebeker et al., 1989) 
5.46 (Poecilia reticulata, Könemann and van Leeuwen, 1980) 
4.39 (algae), 3.36 (fish), 4.54 (activated sludge) (Klein et al., 1984) 
3.54 (Macoma nasuta, Boese et al., 1990) 
3.57 (wet weight based), 1.00 (lipid based) (Gambusia affinis, Chaisuksant et al., 1997) 
5.55 (pond snail, Legierse et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.59 (Kenaga, 1980a) 
4.77 (estimated from HPLC capacity factors, Hodson and Williams, 1988) 
4.49 (Briggs, 1981) 
2.56 (Speyer soil 2.2, pH 5.8), 2.70 (alfisol, pH 7.5) (Rippen et al., 1982) 
6.4 (average value using 10 suspended sediment samples collected from the St. Clair and Detroit 

Rivers, Lau et al., 1989) 
3.23 (Captina silt loam), 4.73 (McLaurin sandy loam) (Walton et al., 1992) 
Kd = 37.5 mL/g (Barcelona coastal sediments, Bayona et al., 1991) 
4.98 (lake sediment, Schrap et al., 1994) 
4.66 (fine sand, Enfield et al., 1989) 
5.17 (Lake Oostvaarders plassen sediment, Ter Laak et al., 2005) 
5.90 (river sediments, Oliver and Charlton, 1984) 
5.60 (Detroit River sediment, Jepsen and Lick, 1999) 
 
Octanol/water partition coefficient, log Kow: 
5.45 (Travis and Arms, 1988) 
5.50 (shake flask-GC, Chiou et al., 1982; shake flask-GC, Pereira et al., 1988) 
5.66 (estimated from HPLC capacity factors, Hammers et al., 1982) 
5.47 (generator column-GC, Miller et al., 1984; generator column-HPLC/GC, Wasik et al., 1981) 
5.70, 5.79 (generator column-HPLC, Garst, 1984; RP-RP-HPLC, Garst and Wilson, 1984) 
5.23 (Mackay, 1982) 
5.31 at 25 °C (shake flask-GC, Watarai et al., 1982) 
5.20, 5.55 (Geyer et al., 1984) 
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5.44 (TLC retention time correlation, Briggs, 1981) 
6.06 (Schwarzenbach et al., 1983) 
5.68 at 13 °C, 5.70 at 19 °C, 5.58 at 28 °C, 5.17 at 33 °C (shake flask-GC, Opperhuizen et al., 

1988) 
6.22 (Rao and Davidson, 1980) 
5.00 at 22 °C (shake flask-GC, Könemann et al., 1979) 
6.86 (estimated using HPLC-MS, Burkhard et al., 1985a) 
6.41 (estimated from HPLC capacity factors, Eadsforth, 1986) 
6.42 (estimated using HPLC, DeKock and Lord, 1987) 
5.731 at 25 °C (shake flask-GLC, de Bruijn et al., 1989) 
5.85 at 25 °C (Paschke et al., 1998) 
5.74, 5.60, 5.46, 5.30, and 5.17 at 5, 15, 25, 35, and 45 °C, respectively (shake flask-GC, Bahadur 

et al., 1997) 
5.55 at 25 °C (dialysis-HPLC, Andersson and Schräder, 1999) 
A median value of 5.61 at 20–25 °C was reported based on 10 independent laboratory 

determinations (slow stirring-GC, Tolls et al., 2003) 
 
Solubility in organics: 
In millimole fraction at 25 °C: 2.62 in n-hexane, 3.14 in n-heptane, 3.71 in n-octane, 4.10 in n-

nonane, 4.60 in n-decane, 6.81 in n-hexadecane, 2.95 in cyclohexane, 3.87 in methylcyclo-
hexane, 2.52 in 2,2,4-trimethylpentane, 4.71 in tert-butylcyclohexane, 4.40 in dibutyl ether, 3.20 
in methyl tert-butyl ether, 5.92 in tetrahydrofuran, 3.97 in 1,4-dioxane, 0.0902 in methanol, 
0.236 in ethanol, 0.398 in 1-propanol, 0.298 in 2-propanol, 0.667 in 1-butanol, 0.521 in 2-
butanol, 0.533 in 2-methyl-1-propanol, 0.517 in 2-methyl-2-propanol, 1.03 in 1-pentanol, 0.860 
in 2-propanol, 0.770 in 3-methyl-1-butanol, 1.20 on 2-methyl-2-butanol, 1.44 in 1-hexanol, 1.40 
in 2-methyl-1-pentanol, 1.43 in 4-methyl-2-pentanol, 1.90 in 1-heptanol, 2.38 in 1-octanol, 1.74 
in 2-ethyl-1-hexanol, 3.80 in 1-decanol, 0.920 in cyclopentanol, 3.65 in butyl acetate, 2.11 in 
ethyl acetate, 1.48 in methyl acetate, 2.86 in 1,2-dichloroethane, 3.83 in 1-chlorobutane, 5.08 in 
1-chlorohexane, 6.06 in 1-chlorooctane, 6.10 in chlorocyclohexane (De Fina et al., 2000) 

 
Solubility in water (µg/L): 
380 at 25 °C (shake flask-GC, Boyd et al., 1998) 
110 at 24 °C, 6 at 25 °C (radioassay, Metcalf et al., 1973a) 
4.7 at 25 °C (generator column, GC, Miller et al., 1985) 
5.0 at 25 °C (generator column-GC, Weil et al., 1974; Yalkowsky et al., 1979; Paschkle et al., 

1998) 
20 (Gile and Gillett, 1979) 
40 at 20 °C (Riederer, 1990) 
6.2 at 23.5 °C (Farmer et al., 1980) 
14 at 22 °C (Schrap et al., 1995) 
2.2, 3.5, 5.44, 8.53, and 14 at 5, 15, 25, 35, and 45 °C, respectively (generator column-GC, Shiu et 

al., 1997) 
5 at 22 °C (Jepsen and Lick, 1999) 
9.4 at 25 °C (column elution method-GC/MS, Ofstad and Sletten, 1985) 
After filtering with glass fibers: 5.9 to 10 µg/L at 20 °C (modified shake flask method-

fluorometry, Hashimoto et al., 1982) 
9.6 at 25 °C, 18 at 35 °C, 24 at 45 °C, 38 at 55.0 °C (generator column-GC, Oleszek-Kudlak et al., 

2004a) 
 
Vapor pressure (x 10-6 mmHg): 
10.89 at 20 °C (Isensee et al., 1976) 
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7.5 at 20 °C (Riederer, 1990) 
18 at 25 °C (Banerjee et al., 1990) 
4.2, 8.5, and 17.0 at 15, 20, and 25 °C, respectively (gas saturation-GC, Farmer et al., 1980) 
2.67 at 10 °C, 8.19 at 20 °C, 24.6 at 30 °C (gas saturation, Wania et al., 1994) 
 
Environmental fate: 
 Biological. In activated sludge, only 1.5% of the applied hexachlorobenzene mineralized to 
carbon dioxide after 5 d (Freitag et al., 1985). Reductive monodechlorination occurred in an 
anaerobic sewage sludge yielding 1,3,5-trichlorobenzene as a major product. Other compounds 
identified include pentachlorobenzene, 1,2,3,5-tetrachlorobenzene, and dichlorobenzenes 
(Fathepure et al., 1988). In a 5-d experiment, [14C]hexachlorobenzene applied to soil water 
suspensions under aerobic and anaerobic conditions gave 14CO2 yields of 0.4 and 0.2%, 
respectively (Scheunert et al., 1987). In an enrichment culture derived from a contaminated site in 
Bayou d’Inde, LA, hexachlorobenzene underwent reductive dechlorination. The major degradation 
pathway was hexachlorobenzene, → pentachlorobenzene → 1,2,3,5-tetrachlorobenzene → 1,3,5-
trichlorobenzene → 1,3-dichlorobenzene. Low concentrations of 1,2,4,5-tetrachlorobenzene, 
1,2,4-trichlorobenzene, and 1,4-dichlorobenzene were also detected. The maximum dechlorination 
rate, based on the recommended Michaelis-Menten model, was 52 nM/d (Pavlostathis and Prytula, 
2000). 
 When hexachlorobenzene was statically incubated in the dark at 25 °C with yeast extract and 
settled domestic wastewater inoculum, no significant biodegradation was observed. At a 
concentration of 5 mg/L, percent losses after 7, 14, 21, and 28-d incubation periods were 56, 30, 8, 
and 5, respectively. At a concentration of 10 mg/L, only 21 and 3% losses were observed after the 
7 and 14-d incubation periods, respectively. The decrease in concentration with time suggests 
biodegradation followed a deadaptive process (Tabak et al., 1981). 
 The half-life of hexachlorobenzene in an anaerobic enrichment culture was 1.4 d (Beurskens et 
al., 1993). 
 Groundwater. Hexachlorobenzene has a high potential to leach to groundwater (U.S. EPA, 
1986). 
 Photolytic. Solid hexachlorobenzene exposed to artificial sunlight for 5 months photolyzed at a 
very slow rate with no decomposition products identified (Plimmer and Klingebiel, 1976). The 
sunlight irradiation of hexachlorobenzene (20 g) in a 100-mL borosilicate glass-stoppered 
Erlenmeyer flask for 56 d yielded 64 ppm pentachlorobiphenyl (Uyeta et al., 1976). A carbon 
dioxide yield <0.1% was observed when hexachlorobenzene adsorbed on silica gel was irradiated 
with light (λ >290 nm) for 17 h (Freitag et al., 1985). 
 Irradiation (λ ≥285 nm) of hexachlorobenzene (1.1–1.2 mM/L) in an acetonitrile-water mixture 
containing acetone (0.553 mM/L) as a sensitizer gave the following products (% yield): 
pentachlorobenzene (71.0), 1,2,3,4-tetrachlorobenzene (0.6), 1,2,3,5-tetrachlorobenzene (2.2), and 
1,2,4,5-tetrachlorobenzene (3.7) (Choudhry and Hutzinger, 1984). Without acetone, the identified 
photolysis products (% yield) included pentachlorobenzene (76.8), 1,2,3,5-tetrachlorobenzene 
(1.2), 1,2,4,5-tetrachlorobenzene (1.7), 1,2,4-trichlorobenzene (0.2) (Choudhry et al., 1984). 
 In another study, the irradiation (λ = 290–310 nm) of hexachlorobenzene in an aqueous solution 
gave only pentachlorobenzene and possibly pentachlorophenol as the transformation products. The 
photolysis rate increased with the addition of naturally occurring substances (tryptophan and pond 
proteins) and abiotic sensitizers (diphenylamine and skatole) (Hirsch and Hutzinger, 1989). 
 When an aqueous solution containing hexachlorobenzene (150 nM) and a nonionic surfactant 
micelle (0.50 M Brij 58, a polyoxyethylene cetyl ether) was illuminated by a photo-reactor 
equipped with 253.7-nm monochromatic UV lamps, significant concentrations of pentachloro-
benzene, all tetra-, tri-, and dichlorobenzenes, chlorobenzene, benzene, phenol, hydrogen, and 
chloride ions were formed. Two compounds, namely 1,2-dichlorobenzene and 1,2,3,4-
tetrachlorobenzene, formed in minor amounts (<40 ppb). The half-life for this reaction, based on 



Hexachlorobenzene    589 
 

 

the first-order photodecomposition rate of 1.44 x 10-2/sec, is 48 sec (Chu and Jafvert, 1994). 
 Chemical/Physical. No hydrolysis was observed after 13 d at 85 °C and pH values of 3, 7, and 
11 (Ellington et al., 1987). 
 Brubaker and Hites (1998a) investigated the gas-phase reaction of hexachlorobenzene with OH 
radicals in a helium gas filled quartz chamber at temperatures of 74, 94, and 113 °C. The 
measured OH reaction rate constants were extrapolated by the Arrhenius equation. The estimated 
rate constants at 4 and 25 °C were 1.3 and 2.7 x 10-14 cm3/sec. 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 450, 110, 28, and 7.1 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits: ACGIH TLV: TWA 0.002 mg/m3 (adopted). 
 
Toxicity: 
 Concentration that reduced the fertility of Daphnia magna in 2 wk for 50% (EC50) of the 
population was 0.016 mg/L (Calamari et al., 1983). 
 EC10 and EC50 concentrations inhibiting the growth of alga Scenedesmus subspicatus in 96 h 
were both >0.01 mg/L (Geyer et al., 1985). 
 EC50 (96-h) and EC50 (3-h) concentrations that inhibit the growth of 50% of Selenastrum 
capricornutum population are <0.03 and 0.030 mg/L, respectively (Calamari et al., 1983). 
 EC50 (48-h) for Pseudokirchneriella subcapitata 0.37 mg/L (Hsieh et al., 2006). 
 IC50 (24-h) for Daphnia magna <0.03 mg/L (Calamari et al., 1983). 
 LC50 (contact) for earthworm (Eisenia fetida) >1,000 g/cm2 (Neuhauser et al., 1985). 
 LC50 (14-d) for Poecilia reticulata >319 µg/L (Könemann, 1981). 
 LC50 (96-h) for coho salmon >50 mg/L, fathead minnow 22 mg/L, channel catfish 14 mg/LC, 
bluegill sunfish 12 mg/L, largemouth bass 12 mg/L (Johnson and Finley, 1980). 
 LC50 (48-h) for Salmo gairdneri <0.03 mg/L, Brachydanio rerio <0.03 mg/L (Calamari et al., 
1983). 
 LC50 (inhalation) for mice 4 gm/m3, rats 3,600 mg/m3 (Hartley and Kidd, 1987). 
 LD50 for Larus argentatus embryos 4.3 mg/kg (Boersma et al., 1986). 
 Acute oral LD50 for cats 1,700 mg/kg, mice 4 gm/kg, rats 10,000 mg/kg, rabbits 2,600 mg/kg 
(Hartley and Kidd, 1987). 
 
Drinking water standard: MCLG: zero; MCL: 1 µg/L. In addition, a DWEL of 30 µg/L was 
recommended (U.S. EPA, 2000). 
 
Source: Hexachlorobenzene may enter the environment from incomplete combustion of 
chlorinated compounds including mirex, kepone, chlorobenzenes, pentachlorophenol, PVC, 
polychlorinated biphenyls, and chlorinated solvents (Ahling et al., 1978; Dellinger et al., 1991). In 
addition, hexachlorobenzene may enter the environment as a reaction by-product in the production 
of carbon tetrachloride, dichloroethylene, hexachlorobutadiene, trichloroethylene, tetrachloro-
ethylene, pentachloronitrobenzene, and vinyl chloride monomer (quoted, Verschueren, 1983). 
 
Uses: Manufacture of pentachlorophenol; seed fungicide; wood preservative. Hexachlorobenzene 
has not been produced commercially in the U.S. since 1982 (Pavlostathis and Pryutula, 2000). 



 

590 

HEXACHLOROBUTADIENE 
 
Synonyms: AI3-05773; BRN 1766570; C 46; CCRIS 326; Dolen-pur; EINECS 201-765-5; GP-
40-66:120; HCBD; Hexachlorbutadiene; 1,1,2,3,4,4-Hexachlorobutadiene; 1,3-Hexachloro-
butadiene; Hexachloro-1,3-butadiene; 1,1,2,3,4,4-Hexachloro-1,3-butadiene; NSC 3701; Per-
chlorobutadiene; RCRA waste number U128; UN 2279. 
 

Cl

Cl
Cl

Cl

Cl

Cl

 
 
Note: Commercial formulations may contain hexachlorobenzene and octachlorocyclopentene as 
impurities. 
 
CASRN: 87-68-3; DOT: 2279; DOT label: Poison; molecular formula: C4Cl6; FW: 260.76; 
RTECS: EJ0700000 
 
Physical state, color, and odor: 
Clear, yellowish-green liquid with a mild to pungent, turpentine-like odor. Odor threshold 
concentration is 6 ppb (quoted, Keith and Walters, 1992). 
 
Melting point (°C): 
-21 (Weast, 1986) 
 
Boiling point (°C): 
215 (Weast, 1986) 
 
Density (g/cm3): 
1.6820 at 20 °C (Melnikov, 1971) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.65 at 20 °C using method of Hayduk and Laudie (1974) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
26 (Pankow and Rosen, 1988) 
10.3 at 25 °C (gas stripping-GC, Warner et al., 1987) 
25.0 at 20 °C (Pearson and McConnell, 1975) 
4.3 at 20 °C (gas stripping-GC, Oliver, 1985) 
3.55, 5.87, 6.90, 10.5, and 15.3 at 2.0, 6.0, 10.0, 18.0, and 25.0 °C, respectively (EPICS-SPME, 

Dewulf et al., 1999) 
 
Bioconcentration factor, log BCF: 
3.76, 4.23 (Oncorhynchus mykiss, Devillers et al., 1996) 
4.50 (Atlantic croakers), 3.97 (blue crabs), 4.06 (spotted sea trout), 4.55 (blue catfish) (Pereira et 

al., 1988) 
2.64 (Gambusia affinis, Laska et al., 1976) 
 
Soil organic carbon/water partition coefficient, log Koc: 
6.1 (suspended sediment samples from the St. Clair and Detroit Rivers, Lau et al., 1989) 
 
Octanol/water partition coefficient, log Kow: 
4.78 at 23 °C (shake flask-HPLC, Banerjee et al., 1980) 
4.90 (Chiou, 1985; shake flask-GC, Pereira et al., 1988) 
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Solubility in organics: 
Soluble in ethanol and ether (U.S. EPA, 1985) 
 
Solubility in water (mg/L): 
4.78 at 25 °C (shake flask-LSC, Banerjee et al., 1980) 
4 at 20–25 °C (Geyer et al., 1980) 
 
Vapor density: 
10.66 g/L at 25 °C, 9.00 (air = 1) 
 
Vapor pressure (mmHg): 
0.15 at 20 °C (McConnell et al., 1975) 
 
Environmental fate: 
 Chemical/Physical. Hexachlorobutadiene will not hydrolyze to any reasonable extent (Kollig, 
1993). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 258, 91, 21, and 11 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: TWA 20 ppb (240 mg/m3); 
ACGIH TLV: TWA 0.02 ppm (adopted). 
 
Toxicity: 
 LC50 (contact) for earthworm (Eisenia fetida) 10 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (14-d) for Poecilia reticulata 394 µg/L (Könemann, 1981). 
 LC50 (48-h) for zebra fish 1 mg/L (Slooff, 1979). 
 LC50 (inhalation) for rats 1,600 ppb/4-h; acute oral LD50 for rats 113 mg/kg (quoted, RTECS, 
1985). 
 LD50 (skin) for rabbits 430 mg/kg (quoted, RTECS, 1985). 
 Acute oral LD50 for adult male rats 580 mg/kg, adult female rats 200–400 mg/kg (Kociba et al., 
1977) 
 
Drinking water standard (tentative): MCLG: 1 µg/L; MCL: none proposed (U.S. EPA, 1996). 
In addition, a DWEL of 70 µg/L was recommended (U.S. EPA, 2000). 
 
Source: Hydraulic fluids and rubber (quoted, Verschueren, 1983). An impurity in aldrin. 
 
Uses: Solvent for elastomers, natural rubber, synthetic rubber; heat-transfer liquid; transformer 
and hydraulic fluid; wash liquor for removing C4 and higher hydrocarbons; sniff gas recovery 
agent in chlorine plants; chemical intermediate for fluorinated lubricants and rubber compounds; 
fluid for gyroscopes; fumigant for grapes. Not produced commercially in the U.S. 
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HEXACHLOROCYCLOPENTADIENE 
 
Synonyms: AI3-15558; BRN 0976722; C-56; Caswell No. 478; CCRIS 5919; EINECS 201-029-
3; EPA pesticide chemical code 027502; Graphlox; HCCP; HCCPD; HCPD; Hex; Hexachloro-
1,3-cyclopentadiene; 1,2,3,4,5,5-Hexachloro-1,3-cyclopentadiene; HRS 1655; NCI-C55607; 
NSC 9235; PCCP; PCL; Perchloro-1,3-cyclopentadiene; Perchlorocyclopentadiene; RCRA waste 
number U130; UN 2646. 
 

Cl

Cl Cl

Cl
Cl Cl

 
 
CASRN: 77-47-4; DOT: 2646; DOT label: Poison; molecular formula: C5Cl6; FW: 272.77; 
RTECS: GY1225000 
 
Physical state, color, and odor: 
Pale yellow to greenish-yellow liquid with a harsh, unpleasant odor. Odor threshold 
concentrations ranged from 1.4 to 1.6 µg/L (quoted, Keith and Walters, 1992). 
 
Melting point (°C): 
-9 (Weast, 1986) 
 
Boiling point (°C): 
236–238 (Melnikov, 1971) 
 
Density (g/cm3): 
1.7019 at 25 °C (Weast, 1986) 
1.7119 at 20 °C (Ungnade and McBee, 1957) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.67 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Noncombustible liquid (NIOSH, 1997) 
 
Lower explosive limit (%): 
Noncombustible liquid (NIOSH, 1997) 
 
Upper explosive limit (%): 
Noncombustible liquid (NIOSH, 1997) 
 
Henry’s law constant (x 10-2 atm⋅m3/mol): 
1.64 at 25 °C (gas stripping-GC, Warner et al., 1987) 
1.6 (Pankow and Rosen, 1988) 
 
Bioconcentration factor, log BCF: 
3.04 (Chlorella fusca, Geyer et al., 1981, 1984; Freitag et al., 1982) 
3.38 (activated sludge), 3.09 (golden ide) (Freitag et al., 1985) 
1.04 (30-d exposure, Pimephales promelas, Spehar et al., 1979) 
1.47 (32-d exposure, Pimephales promelas, Veith et al., 1979) 
2.00–3.06 (16-d exposure, Pimephales promelas, Podowski and Khan, 1979) 
2.97 (snail), 3.21 (mosquito) (Lu et al., 1975) 
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Soil organic carbon/water partition coefficient, log Koc: 
3.63 (Chou and Griffin, 1983) 
 
Octanol/water partition coefficient, log Kow: 
5.04 (Geyer et al., 1984) 
5.26 (estimated from HPLC capacity factors, Eadsforth, 1986) 
 
Solubility in organics: 
Based on structurally similar compounds, hexachlorocyclopentadiene is expected to be soluble in 
benzene, ethanol, chloroform, methylene chloride, trichloroethylene, and other liquid halogenated 
solvents. 
 
Solubility in water (mg/L): 
0.805 (Lu et al., 1975) 
1.8 at 25 °C (Zepp et al., 1979) 
At 22 °C: 1.11 (distilled water), 1.14 (deionized water), 1.08 (tap water), 1.08 (Sugar Creek water) 

(Chou and Griffin, 1983) 
 
Vapor density: 
11.15 g/L at 25 °C, 9.42 (air = 1) 
 
Vapor pressure (mmHg): 
0.081 at 25 °C (Ungnade and McBee, 1957) 
1 at 78–79 °C (Chou and Griffen, 1983) 
 
Environmental fate: 
 Biological. When hexachlorocyclopentadiene (5 and 10 mg/L) was statically incubated in the 
dark at 25 °C with yeast extract and settled domestic wastewater inoculum for 7 d, 100% 
biodegradation with rapid adaptation was observed (Tabak et al., 1981). In a model ecosystem 
containing plankton, Daphnia magna, mosquito larva (Culex pipiens quinquefasciatus), fish 
(Cambusia affinis), alga (Oedogonium cardiacum), and snail (Physa sp.), hexachlorocyclopenta-
diene degraded slightly, but no products were identified (Lu et al., 1975). 
 Photolytic. The major photolysis and hydrolysis products identified in distilled water were 
pentachlorocyclopentenone and hexachlorocyclopentenone. In mineralized water, the products 
identified include cis- and trans-pentachlorobutadiene, tetrachlorobutenyne, and pentachloro-
pentadienoic acid (Chou and Griffin, 1983). In a similar experiment, irradiation of hexachloro-
cyclopentadiene in water by mercury-vapor lamps resulted in the formation of 2,3,4,4,5-
pentachloro-2-cyclopentenone. This compound hydrolyzed partially to hexachloroindenone (Butz 
et al., 1982). Other photodegradation products identified include hexachloro-2-cyclopentenone and 
hexachloro-3-cyclopentenone as major products. Secondary photodegradation products reported 
include pentachloro-cis-2,4-pentadienoic acid, Z- and E-pentachlorobutadiene, and tetrachloro-
butyne (Chou et al., 1987). In natural surface waters, direct photolysis of hexachlorobutadiene via 
sunlight results in a half-life of 10.7 min (Wolfe et al., 1982). 
 Anticipated products from the reaction of hexachlorocyclopentadiene with ozone or OH radicals 
in the atmosphere are phosgene, diacylchlorides, ketones, and chlorine radicals (Cupitt, 1980). 
Phosgene is hydrolyzed readily to HCl and carbon dioxide (Morrison and Boyd, 1971). 
 Chemical/Physical. Slowly reacts with water forming HCl and 1,1-dihydroxytetrachlorocyclo-
pentadiene (Kollig, 1993; NIOSH, 1997). The diene is unstable forming polymers (Kollig, 1993). 
 Hexachlorocyclopentadiene (0.020 to 0.029 mM) reacted with OH radicals in water (pH 2.8) at 
a rate of 2.2 x 109/M⋅sec. At pH 3.4, the reaction rates at concentrations of 0.0054 and 0.14 mM 
were 8.8 x 108 and 3.4 x 109/M⋅sec, respectively (Haag and Yao, 1992). 
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 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 370, 250, 180, and 112 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits: NIOSH REL: 10 ppb (100 mg/m3); ACGIH TLV: TWA 0.01 ppm (adopted), 
0.002 mg/m3 ppm (skin). 
 
Toxicity: 
 LC50 (30-d) and LC50 (96-h) for Pimephales promelas were 7.0 and 6.7 µg/L, respectively 
(Spehar et al., 1979). 
 
Drinking water standard (final): MCLG: 50 µg/L; MCL: 50 µg/L. In addition, a DWEL of 200 
µg/L was recommended (U.S. EPA, 2000). 
 
Uses: Intermediate in the synthesis of dyes, cyclodiene pesticides (aldrin, dieldrin, endosulfan), 
fungicides, and pharmaceuticals; manufacture of chlorendic anhydride and chlorendic acid. 
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HEXACHLOROETHANE 
 
Synonyms: AI3-00633; AIDS-166926; Avlothane; BRN 1740341; Carbon hexachloride; Carbon 
trichloride; Caswell No. 479; CCRIS 330; Distokal; Distopan; Distopin; Egitol; EINECS 200-666-
4; EPA pesticide code 045201; Ethane hexachloride; Ethylene hexachloride; Falkitol; Fasciolin; 
HCE; 1,1,1,2,2,2-Hexachloroethane; Hexachloroethylene; Mottenhexe; NA 9037; NCI-C04604; 
NSC 9224; Perchloroethane; Phenohep; RCRA waste number U131; UN 9037. 
 

Cl

Cl
Cl

Cl
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CASRN: 67-72-1; DOT: 9037; molecular formula: C2Cl6; FW: 236.74; RTECS: KI4025000; 
Merck Index: 12, 4715 
 
Physical state, color, and odor: 
Rhombic, triclinic or cubic, colorless crystals with a camphor-like odor. Odor threshold 
concentration is 0.15 ppm (quoted, Amoore and Hautala, 1983). 
 
Melting point (°C): 
186.6 (Weast, 1986) 
 
Boiling point (°C): 
190-195 (sublimes, Aldrich, 1990) 
 
Density (g/cm3): 
2.091 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.63 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Noncombustible solid (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
0.642 (Dean, 1987) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
2.5 (Pankow and Rosen, 1988) 
5.93, 5.59, 5.91, 8.35, and 10.3 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
1.43, 2.81, and 5.31 at 10, 20, and 30 °C, respectively (Munz and Roberts, 1987) 
 
Ionization potential (eV): 
11.22 (NIOSH, 1997) 
12.11 (quoted, Horvath, 1982) 
 
Bioconcentration factor, log BCF: 
2.14 (bluegill sunfish, Veith et al., 1980) 
2.71 (Oncorhynchus mykiss, Devillers et al., 1996) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.34 (Abdul et al., 1987) 
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Octanol/water partition coefficient, log Kow: 
4.62 (Abdul et al., 1987) 
3.93 (Veith et al., 1980) 
4.14 at 20 °C (shake flask-GLC, Chiou, 1985) 
 
Solubility in organics: 
Soluble in ethanol, benzene, chloroform, and ether (U.S. EPA, 1985) 
 
Solubility in water: 
49.9 mg/L at 22 °C (quoted, Horvath, 1982) 
50 mg/kg at 25 °C (McGovern, 1943) 
In mg/kg: 41 at 10 °C, 37 at 20 °C, 41 at 30 °C (shake flask-GC, Howe et al., 1987) 
50 ppm at 20 °C (Konietzko, 1984) 
 
Vapor density: 
6.3 kg/m3 at the sublimation point and 750 mmHg (Konietzko, 1984) 
 
Vapor pressure (mmHg): 
0.8 at 30 °C (quoted, Verschueren, 1983) 
0.18 at 20 °C (quoted, Munz and Roberts, 1987) 
 
Environmental fate: 
 Biological. Under aerobic conditions or in experimental systems containing mixed cultures, 
hexachloroethane was reported to degrade to tetrachloroethane (Vogel et al., 1987). In an 
uninhibited anoxic-sediment water suspension, hexachloroethane degraded to tetrachloroethylene. 
The reported half-life for this transformation was 19.7 min (Jafvert and Wolfe, 1987). When 
hexachloroethane (5 and 10 mg/L) was statically incubated in the dark at 25 °C with yeast extract 
and settled domestic wastewater inoculum for 7 d, 100% biodegradation with rapid adaptation was 
observed (Tabak et al., 1981). 
 Photolytic. When an aqueous solution containing hexachloroethane was photooxidized by UV 
light at 90–95 °C, 25, 50, and 75% degraded to carbon dioxide after 25.2, 93.7, and 172.0 h, 
respectively (Knoevenagel and Himmelreich, 1976). 
 Chemical/Physical. The reported hydrolysis half-life at 25 °C and pH 7 is 1.8 x 109 yr (Jeffers et 
al., 1989). No hydrolysis was observed after 13 d at 85 °C and pH values of 3, 7, and 11 (Ellington 
et al., 1987). Similarly, no measureable hydrolysis was observed under neutral and alkaline 
conditions (Jeffers and Wolfe, 1996). 
 In anoxic hypolimnion samples collected from Lower Mystic Lake, MA, hexachloroethane was 
abiotically transformed into tetrachloroethylene via reductive elimination and to pentachloro-
ethane via hydrogenolysis. Tetrachloroethylene accounted for 70% of hexachloroethane in 
unaltered lake water and 62% in filter-sterilized water after 10 d. Trichloroethylene and pent-
achloroethane accounted for <1 and 2% in unaltered lake water and filter-sterilized water, 
respectively. Disappearance rate constants for hexachloroethane were 0.33/d for unaltered water 
and 0.26/d for filter-sterilized water. At least 80% of the hexachloroethane disappearance in 
unaltered water was abiotic in origin due to the reactions with naturally occurring aqueous 
polysulfides, H2S and Sn

-2 (Miller et al., 1998a). 
 Butler and Heyes (1998) investigated the reductive dechlorination of hexachloroethane in water 
by iron sulfide. Tetrachloroethylene was the major product with pentachloroethane as a minor 
intermediate. Final reaction products were trichloroethylene, cis-1,2-dichloroethylene, and 
acetylene. The rate of reaction increased with increasing iron sulfide concentrations and pH. At pH 
7.8, first-order rate constants were 0.0726, 0.086, and 0.533/h at iron sulfide concentrations of 10, 
25, and 100 g/L, respectively. At an iron sulfide concentration of 100 g/L, first-order rate 
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constants were 0.533/h at pH 7.8, 0.948/h at pH 9.3, 1.43/h at pH 8.8, and 3.21 at pH 9.5. 
 Under laboratory conditions, the evaporation half-life of hexachloroethane (1 mg/L) from water 
at 25 °C using a shallow-pitch propeller stirrer at 200 rpm at an average depth of 6.5 cm was 40.7 
min (Dilling, 1977). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 97, 41, 17, and 7.2 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: TWA 1 ppm (10 mg/m3), 
IDLH 300 ppm; OSHA PEL: TWA 1 ppm; ACGIH TLV: TWA 1 ppm (adopted). 
 
Symptoms of exposure: Vapors may cause irritation to the eyes and mucous membranes 
(Patnaik, 1992). 
 
Toxicity: 
 EC50 (48-h) for Ceriodaphnia dubia 4.3 mg/L (Bitton et al., 1996), first instar Daphnia pulex 13 
mg/L (Elnabarawy et al., 1986),  Pseudokirchneriella subcapitata 1.66 mg/L (Hsieh et al., 2006). 
 LC50 (contact) for earthworm (Eisenia fetida) 19 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (96-h) for Pimephales promelas 1.5 mg/L (Veith et al., 1983), bluegill sunfish 0.98 mg/L 
(Spehar et al., 1982), Cyprinodon variegatus 2.4 ppm using natural seawater (Heitmuller et al., 
1981). 
 LC50 (72-h) for Cyprinodon variegatus 2.4 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for Daphnia magna 8.1 mg/L (LeBlanc, 1980), Cyprinodon variegatus 2.8 ppm 
(Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna 26 mg/L (LeBlanc, 1980), Cyprinodon variegatus 3.1 ppm 
(Heitmuller et al., 1981). 
 Acute oral LD50 for rats 4,460 mg/kg, guinea pigs 4,970 mg/kg (quoted, RTECS, 1985). 
 Heitmuller et al. (1981) reported a NOEC of 1.0 ppm. 
 
Drinking water standard: No MCLGs or MCLs have been proposed although hexachloroethane 
has been listed for regulation (U.S. EPA, 1996). A DWEL of 40 µg/L was recommended (U.S. 
EPA, 2000). 
 
Uses: Plasticizer for cellulose resins; moth repellant; camphor substitute in cellulose solvent; 
manufacturing of smoke candles and explosives; rubber vulcanization accelerator; insecticide; 
refining aluminum alloys. 
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HEXANE 
 
Synonyms: AI3-24253; AIDS-122682; BRN 1730733; CCRIS 6247; Dipropyl; EINECS 203-
777-6; EINECS 273-305-1; Gettysolve-B; n-Hexane; Hexyl hydride; Myristic acid; NCI-C60571; 
NSC 68472; RCRA waste number U114; Skellysolv-B; UN 1208. 
 

H3C
CH3  

 
Note: According to Chevron Phillips Company’s (2005) Technical Data Sheet, 99.0–99.4 wt % n- 
hexane (pure grade) contains the following compounds: 3-methylpentane (0.1 wt %), methyl-
cyclopentane (0.4 wt %), and 2,4-dimethylpentane (0.1 wt %). 
 
CASRN: 110-54-3; DOT: 1208; DOT label: Flammable liquid; molecular formula: C6H14; FW: 
86.18; RTECS: MN9275000; Merck Index: 12, 4729 
 
Physical state, color, and odor: 
Clear, colorless, very flammable liquid with a faint, gasoline-like odor. An odor threshold 
concentration of 1.5 ppmv was reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-95 (Weast, 1986) 
 
Boiling point (°C): 
68.69 (Cheng et al., 1997) 
68.71 (Tu et al., 2001) 
 
Density (g/cm3): 
0.6642 at 15.00 °C, 0.6597 at 20.00 °C, 0.6552 at 25.00 °C, 0.6506 at 30.00 °C, 0.6460 at 35.00 

°C (de Cominges et al., 2001) 
0.6547 at 25.00 °C, 0.6502 at 30.00 °C, 0.6411 at 35.00 °C (Sastry and Raj, 1996) 
0.65493 at 25.00 °C, 0.64108 at 40.00 °C (Domínguez et al., 2003) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.85 at 25 °C at saturation in heavy water (Price and Söderman, 2000) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
15 (Affens and McLaren, 1972) 
 
Lower explosive limit (%): 
1.1 (NIOSH, 1997) 
 
Upper explosive limit (%): 
7.5 (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
3.126 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (atm⋅m3/mol): 
0.238, 0.413, 0.883, 0.768, and 1.56 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth 

et al., 1988) 
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Interfacial tension with water (dyn/cm): 
50.80 at 20 °C (Fowkes, 1980) 
51.4 at 22 °C (Goebel and Lunkenheimer, 1997) 
51.25 at 25 °C (Harkins et al., 1920) 
50.0 at 25 °C (Murphy et al., 1957) 
49.7 at 25 °C (Donahue and Bartell, 1952) 
49.61 at 25 °C (Jańczuk et al., 1993) 
51.43 at 10.0 °C, 51.11 at 15.0 °C, 50.80 at 20.0 °C, 50.11 at 27.5 °C, 50.38 at 25.0 °C, 49.96 at 

30.0 °C, 49.70 at 32.5 °C, 49.44 at 35.0 °C, 49.18 at 37.5 °C, 48.92 at 40.0 °C, 48.52 at 45.0 °C, 
48.13 at 50.0 °C (Zeppieri et al., 2001) 

49.6 at 25.00 °C (Fu et al., 2000) 
 
Ionization potential (eV): 
10.18 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
4.16 at 25.0 °C (generator column-RPLC, Schantz and Martire, 1987) 
4.11 at 25.0 °C (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, 

Wasik et al., 1981) 
 
Solubility in organics: 
Miscible with alcohol, chloroform, ether (Windholz et al., 1983) and many similar liquid 

hydrocarbons, e.g., heptane, 2-methylpentane, etc. 
In methanol, g/L: 324 at 5 °C, 370 at 10 °C, 427 at 15 °C, 495 at 20 °C, 604 at 25 °C, 830 at 30 

°C. Miscible at higher temperatures (Kiser et al., 1961). 
 
Solubility in water: 
In mg/kg: 9.47 at 25 °C, 10.1 at 40.1 °C, 13.2 at 55.7 °C (shake flask-GLC, Price, 1976) 
In mg/kg: 42 at 10 °C, 47 at 20 °C, 47 at 30 °C (shake flask-GC, Howe et al., 1987) 
9.5 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1963, 1966) 
16.5 mg/kg at 0 °C, 12.4 mg/kg at 25 °C (shake flask-GC, Polak and Lu, 1973) 
12.3 mg/L at 25 °C. In NaCl solution (salinity, mol/L) at 25 °C, mg/L: 10.48 (0.31), 8.06 (0.62), 

7.54 (1.00), 4.88 (1.50), 3.75 (2.00), 2.55 (2.50) (shake flask-GC, Aquan-Yuen et al., 1979) 
143 µmol/L at 25.0 °C (generator column-HPLC, Tewari et al., 1982; generator column-

HPLC/GC, Wasik et al., 1981) 
9.52, 18.3 mg/L at 25 °C (shake flask-fluorescence, Mackay and Shiu, 1981) 
0.22 mL/L at 15.5 °C (shake flask-turbidimetric, Fühner, 1924) 
0.1882 mM at 25 °C (shake flask-UV spectrophotometry, Barone et al., 1967) 
At 32 atmHg: 110 and 150 at 20 and 37.8 °C, respectively (Namiot and Beider, 1960) 
120 mg/L at 25 °C (shake flask-gravimetric, McBain and Lissant, 1951) 
14 mg/L (shake flask-GC, Coutant and Keigley, 1988) 
24 g/kg at 349.9 °C and 193.7 atmHg (DeLoos et al., 1982) 
In mole fraction (x 10-5): 3.42 at 4.0 °C, 3.17 at 14.0 °C, 3.83 at 25.0 °C, 2.69 at 35.0 °C, 4.64 at 

45.0 °C, and 4.42 at 55.0 °C (shake flask-GC, Nelson and de Ligny, 1968) 
In mole fraction (x 10-6): 2.06 at 30.8 °C, 2.77 at 70.3 °C, 6.16 at 100.6 °C, 14.46 at 130.8 °C, 26.7 

at 151.1 °C, and 48.0 at 170.0 °C (equilibrium cell-HPLC, Marche et al., 2003) 
0.96 mM at 25 °C (shake flask-GC, Barone et al., 1966) 
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2.8 and 13 µM at 25 °C in distilled water and seawater, respectively (Krasnoshchekova and 
Gubergrits, 1973) 

12.3 mg/L at 25 °C (shake flask-GC, Leinonen and Mackay, 1973) 
0.4 wt % at 37.8 °C (Jones and McCants, 1954) 
 
Vapor density: 
3.52 g/L at 25 °C, 2.98 (air = 1) 
 
Vapor pressure (mmHg): 
150.62 at 25.00 °C (del Rio et al., 2001) 
151.39 at 25.00 °C (GC, Hussam and Carr, 1985) 
55.94, 91.8, 151.2, 229.5, 337.9, and 483.3 at 4.0, 14.0, 25.0, 35.0, 45.0, and 55.0 °C, respectively 

(Nelson and de Ligny, 1968) 
187.1 at 30.00 °C, 404.9 at 50.00 °C (Carmona et al., 2000) 
200 at 31.68 °C (Braun still-refractometry, Ehrett and Weber, 1959) 
1,410 at 90.00 °C (Harris et al., 2003) 
 
Environmental fate: 
 Biological. Hexane may biodegrade in two ways. The first is the formation of hexyl hydro-
peroxide, which decomposes to 1-hexanol followed by oxidation to hexanoic acid. The other 
pathway involves dehydrogenation to 1-hexene, which may react with water giving 1-hexanol 
(Dugan, 1972). Microorganisms can oxidize alkanes under aerobic conditions (Singer and 
Finnerty, 1984). The most common degradative pathway involves the oxidation of the terminal 
methyl group forming 1-hexanol. The alcohol may undergo a series of dehydrogenation steps 
forming a hexanal followed by oxidation to form hexanoic acid. The fatty acid may then be 
metabolized by β-oxidation to form the mineralization products, carbon dioxide and water (Singer 
and Finnerty, 1984). 
 Photolytic. An aqueous solution irradiated by UV light at 50 °C for 1 d resulted in a 50.51% 
yield of carbon dioxide (Knoevenagel and Himmelreich, 1976). Synthetic air containing gaseous 
nitrous acid and exposed to artificial sunlight (λ = 300–450 nm) photooxidized hexane into two 
isomers of hexyl nitrate and peroxyacetal nitrate (Cox et al., 1980). 
 The following rate constants were reported for the reaction of hexane and OH radicals in the 
atmosphere: 3.6 x 10-12 cm3/molecule⋅sec at 300 K (Hendry and Kenley, 1979); 3.8 x 10-9 
cm3/molecule⋅sec (Darnall et al., 1976); 5.61 x 10-12 cm3/molecule⋅sec (Atkinson, 1990); 5.19 x 
10-12 cm3/mole-cule⋅sec (DeMore and Bayes, 1999). Photooxidation reaction rate constants of 5.58 
x 10-12 and 1.05 x 10-16 cm3/molecule⋅sec were reported for the reaction of hexane with OH and 
NO3, respectively (Sabljić and Güsten, 1990). 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water vapor. 
 
Exposure limits: NIOSH REL: TWA 50 ppm (180 mg/m3), IDLH 1,100 ppm; OSHA PEL: TWA 
500 ppm (1,800 mg/m3); ACGIH TLV: TWA 50 ppm (adopted). 
 
Symptoms of exposure: Irritation of respiratory tract. Narcotic at high concentrations (Patnaik, 
1992). Dizziness occurs at an air concentration of 5,000 ppm (quoted, Verschueren, 1983). An 
irritation concentration of 1,800.00 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 LD50 (24-h) for goldfish 4 mg/L (quoted, Verschueren, 1983). 
 Acute oral LD50 for rats 28,710 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard: No MCLGs or MCLs have been proposed (U.S. EPA, 2000). 
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Source: In diesel engine exhaust at a concentration of 1.2% of emitted hydrocarbons (quoted, 
Verschueren, 1983). 
 A constituent in gasoline. Harley et al. (2000) analyzed the headspace vapors of three grades of 
unleaded gasoline where ethanol was added to replace methyl tert-butyl ether. The gasoline vapor 
concentrations of hexane in the headspace were 4.31 wt % for regular grade, 3.74.8 wt % for mid-
grade, and 2.3 wt % for premium grade. 
 Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 1.82 and 268 mg/km, respectively (Schauer et al., 2002). 
 
Uses: Determining refractive index of minerals; paint diluent; dyed hexane is used in 
thermometers instead of mercury; polymerization reaction medium; calibrations; solvent for 
vegetable oils; alcohol denaturant; chief constituent of petroleum ether, rubber solvent, and 
gasoline; in organic synthesis. 
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2-HEXANONE 
 
Synonyms: BRN 1737676; Butyl ketone; Butyl methyl ketone; n-Butyl methyl ketone; EINECS 
209-731-1; Hexanone-2; MBK; Methyl n-butyl ketone; MNBK; 2-Oxohexane; Prop-ylacetone; 
UN 1224. 
 

H3C

O

CH3
 

 
CASRN: 591-78-6; DOT: 1224; molecular formula: C6H12O; FW: 100.16; RTECS: MP1400000; 
Merck Index: 12, 6112 
 
Physical state, color, and odor: 
Clear, colorless to pale yellow, flammable liquid with an odor resembling acetone and 2-butanone. 
Nagata and Takeuchi (1990) reported an odor threshold concentration of 24 ppbv. Amoore and 
Hautala (1983) reported odor threshold concentrations of 250 µg/L and 76 ppbv in water and air, 
respectively.  
 
Melting point (°C): 
-56.9 (Dean, 1973) 
 
Boiling point (°C): 
128 (Weast, 1986) 
 
Density (g/cm3): 
0.8198 at 10 °C, 0.8025 at 30 °C, 0.7845 at 50 °C (Rintelen et al., 1937) 
0.8113 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.78 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
-8.30 (quoted, Riddick et al., 1986) 
 
Flash point (°C): 
-9 (NFPA, 1984) 
 
Upper explosive limit (%): 
8.0 (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
3.56 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
8.10 at 25.00 °C (headspace-GC, Straver and de Loos, 2005) 
10.0 at 25 °C (multiple headspace-GC, Brachet and Chaintreau, 2005) 
24.4 at 37 °C (static headspace-GC, Bylaite et al., 2004) 
 
Interfacial tension with water (dyn/cm at 20 °C): 
9.73 (Harkins et al., 1920) 
 
Ionization potential (eV): 
9.35 (Franklin et al., 1969) 
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Soil organic carbon/water partition coefficient, log Koc: 
2.13 using method of Kenaga and Goring (1980) 
 
Octanol/water partition coefficient, log Kow: 
1.19 (shake flask-GLC, Tanii and Hashimoto, 1986) 
1.38 (shake flask-UV spectrophotometry, Iwasa et al., 1965) 
 
Solubility in organics: 
Soluble in acetone, ethanol, and ether (Weast, 1986) 
 
Solubility in water (wt %): 
1.75 at 20 °C, 1.64 at 25 °C, 1.52 at 30 °C (Ginnings et al., 1940) 
2.46 at 0 °C, 1.91 at 9.6 °C, 1.51 at 19.8 °C, 1.37 at 29.7 °C, 1.24 at 39.6 °C, 1.16 at 50.0 °C, 1.12 

at 60.5 °C, 1.12 at 70.3 °C, 1.15 at 80.7 °C, 1.19 at 91.5 °C (shake flask-GC, Stephenson, 1992) 
 
Vapor density: 
4.09 g/L at 25 °C, 3.46 (air = 1) 
 
Vapor pressure (mmHg): 
2 at 20 °C (quoted, Verschueren, 1983) 
3.8 at 25 °C (ACGIH, 1986) 
 
Exposure limits: NIOSH REL: TWA 1 ppm (4 mg/m3), IDLH 1,600 ppm; OSHA PEL: TWA 
100 ppm (410 mg/m3); ACGIH TLV: TWA 5 ppm, STEL 10 ppm (adopted). 
 
Symptoms of exposure: Vapor inhalation may cause muscle weakness, weakness in ankles and 
hand, and difficulty in grasping objects (Patnaik, 1992). 
 
Toxicity: 
 Acute oral LD50 for rats 2,590 mg/kg, mice 2,430 mg/kg (quoted, RTECS, 1985). 
 
Environmental fate: 
 Biological. Using the BOD technique to measure biodegradation, the mean 5-d BOD value (mM 
BOD/mM 2-hexanone) and ThOD were 5.22 and 61.4%, respectively (Vaishnav et al., 1987). 
 Photolytic. A second-order photooxidation rate constant of 8.97 x 10-12 cm3/molecule⋅sec for the 
reaction of 2-hexanone and OH radicals in the atmosphere at 299 K was reported by Atkinson 
(1985). 
 Chemical/Physical. 2-Hexanone will not hydrolyze because it has no hydrolyzable functional 
group (Kollig, 1995). 
 
Uses: Solvent for paints, varnishes, nitrocellulose lacquers, oils, fats, and waxes; denaturant for 
ethyl alcohol; in organic synthesis. 
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1-HEXENE 
 
Synonyms: AI3-28797; BRN 1209240; Butylethene; Butylethylene; n-Butylethylene; Dialene 6; 
EINECS 209-753-1; EINECS 271-244-5; EINECS 272-188-4; Hexene-1; Hex-1-ene; Hexylene; 
NSC 74121; UN 2370. 
 

H2C
CH3  

 
Note: 99.0 wt % 1-hexene contains the following components: 1,1-dichloroethylene (≤ 1 wt %), 
cis- and trans-2-hexene (≤ 0.3 wt %), paraffins (≤ 0.3 wt %), benzene (≤ 0.2 ppm by wt), 
peroxides (≤ 1.0 ppm by wt), and carbonyls (≤ 1.0 ppm by wt) (Chevron Phillips Company, 2005). 
 
CASRN: 592-41-6; DOT: 2370; molecular formula: C6H12; FW: 84.16; RTECS: MP6600100 
 
Physical state, color, and odor: 
Clear, colorless, flammable liquid with a characteristic, sweetish odor similar to hexane or 1-pen-
tene. An odor threshold concentration of 140 ppbv was reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-139.8 (Weast, 1986) 
 
Boiling point (°C): 
63.50 (Wisniak and Gabai, 1996) 
 
Density (g/cm3): 
0.0.6826 at 10 °C (quoted, Chevron Phillips Company, 2005) 
0.67317 at 20 °C (Dreisbach, 1959) 
0.6685 at 25.00 °C (Diaz et al., 2002) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.77 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-15 (Chevron Phillips Company, 2005) 
-26.1 (open cup, Hawley, 1981) 
 
Lower explosive limit (%): 
2 (Chevron Phillips Company, 2005) 
 
Upper explosive limit (%): 
7 (Chevron Phillips Company, 2005) 
 
Heat of fusion (kcal/mol): 
2.2341 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (atm⋅m3/mol): 
0.435 at 25 °C (Hine and Mookerjee, 1975) 
 
Interfacial tension with water (dyn/cm): 
44.41 at 25 °C (Nakahara et al., 1990) 
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Ionization potential (eV): 
9.45 ± 0.02 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for alkenes are lacking 
in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.25 (Coates et al., 1985) 
2.70 (Hansch and Leo, 1979) 
3.40 at 25.0 °C (generator column-RPLC, Schantz and Martire, 1987) 
3.47 (generator column-HPLC/GC, Wasik et al., 1981) 
 
Solubility in organics: 
Soluble in alcohol, benzene, chloroform, ether, petroleum (Weast, 1986), and many other 
hydrocarbons including alkenes amd alkanes. 
 
Solubility in water: 
49 mg/L at 23 °C (Coates et al., 1985) 
50 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
778, 643, and 501 µM in 1 mM nitric acid at 20, 25, and 30 °C, respectively (shake flask-titration, 

Natarajan and Venkatachalam, 1972) 
82.8 mM at 25.0 °C (generator column-HPLC/GC, Wasik et al., 1981) 
55.4 mg/L at 25 °C (shake flask-GC, Leinonen and Mackay, 1973) 
 
Vapor density: 
3.44 g/L at 25 °C, 2.91 (air = 1) 
 
Vapor pressure (mmHg): 
176 at 23.7 °C (Forziati et al., 1950) 
186.0 at 25 °C (Wilhoit and Zwolinski, 1971) 
 
Environmental fate: 
 Biological. Biooxidation of 1-hexene may occur yielding 5-hexen-1-ol, which may oxidize to 
give 5-hexenoic acid (Dugan, 1972). Washed cell suspensions of bacteria belonging to the genera 
Mycobacterium, Nocardia, Xanthobacter, and Pseudomonas and growing on selected alkenes 
metabolized 1-hexene to 1,2-epoxyhexane (Van Ginkel et al., 1987). 
 Photolytic. The following rate constants were reported for the reaction of 1-hexene and OH 
radicals in the atmosphere: 1.9 x 10-12 cm3/molecule⋅sec at 300 K (Hendry and Kenley, 1979); 3.75 
x 10-11 cm3/molecule⋅sec at 295 K (Atkinson and Carter, 1984); 3.18 x 10-11 cm3/molecule⋅sec 
(Atkinson, 1990). The following rate constants were reported for the reaction of 1-hexene and 
ozone in the atmosphere: 1.10 x 10-17 cm3/molecule⋅sec (Bufalini and Altshuller, 1985); 9.0 x 10-17 
cm3/molecule⋅sec (Cadle and Schadt, 1952); 1.40 x 10-17 cm3/molecule⋅sec (Cox and Penkett, 
1972); 1.08 x 10-17 cm3/molecule⋅sec at 294 K (Adeniji et al., 1981). 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water. 
 1-Hexene is not expected to hydroxyze in water. 
 
Exposure limits: ACGIH TLV: TWA 30 ppm (adopted). 
 
Source: California Phase II reformulated gasoline contained 1-hexene at a concentration of 770 
mg/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
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catalytic converters were 430 and 18,400 µg/km, respectively (Schauer et al., 2002). 
 According to Chevron Phillips Company’s (2005) product literature, the maximum 
concentration present in 99.7% tert-butyl mercaptan is 0.05 wt %.  
 
Uses: Synthesis of perfumes, flavors, dyes, and resins; polymer modifier; organic synthesis, 
laboratory solvent. 
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sec-HEXYL ACETATE 
 
Synonyms: Acetic acid, 1,3-dimethylbutyl ester; AI3-11271; BRN 1749848; 1,3-Dimethylbutyl 
acetate; EINECS 203-621-7; sec-Hexyl acetate; sec-Hexyl ethanoate; MAAc; Methylamyl acetate; 
Methylisoamyl acetate; Methylisobutylcarbinol acetate; 4-Methyl-2-pentanol acetate; 4-Methyl-
2-pentyl acetate; NSC 567; UN 1233. 
 

H3C O CH3

CH3 CH3 O

 
 
CASRN: 108-84-9; DOT: 1233; DOT label: Combustible liquid; molecular formula: C8H16O2; 
FW: 144.21; RTECS: SA7525000 
 
Physical state, color, and odor: 
Colorless liquid with a fruity odor 
 
Melting point (°C): 
-64.4 (NIOSH, 1997) 
 
Boiling point (°C): 
158 (Weast, 1986) 
146.3 (Hawley, 1981) 
 
Density (g/cm3): 
0.8658 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.65 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
45 (NIOSH, 1997) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
9.5 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic esters are 
lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
3.37 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Soluble in alcohol and ether (Weast, 1986) 
 
Solubility in water: 
0.008 wt % at 20 °C (NIOSH, 1997) 
 
Vapor density: 
5.89 g/L at 25 °C, 4.98 (air = 1) 
 
Vapor pressure (mmHg at 20 °C): 
4 (NIOSH, 1997) 



608    Groundwater Chemicals Desk Reference 
 

 

Environmental fate: 
 Chemical/Physical. Slowly hydrolyzes in water forming 4-methyl-2-pentanol and acetic acid. 
 
Exposure limits: NIOSH REL: TWA 50 ppm (300 mg/m3), IDLH 500 ppm; OSHA PEL: TWA 
50 ppm; ACGIH TLV: TWA 50 ppm (adopted). 
 
Symptoms of exposure: An irritation concentration of 600.00 mg/m3 in air was reported by Ruth 
(1986). 
 
Toxicity: 
 Acute oral LD50 for rats 6,160 mg/kg (quoted, RTECS, 1985). 
 
Uses: Solvent for nitrocellulose and other lacquers. 
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HYDROQUINONE 
 
Synonyms: AI3-00072; Arctuvin; p-Benzenediol; 1,4-Benzenediol; Benzohydroquinone; 
Benzoquinol; Black and white bleaching cream; BRN 0605970; CCRIS 714; Dihydroxybenzene; 
p-Dihydroxybenzene; 1,4-Dihydroxybenzene; p-Dioxobenzene; EINECS 204-617-8; Eldopaque; 
Eldoquin; HQ; Hydroquinol; Hydroquinole; α-Hydroquinone; p-Hydroquinone; 4-Hydroxy-
phenol; p-Hydroxyphenol; NCI-C55834; NSC 9247; Quinol; β-Quinol; Quinone; Tecquinol; 
Tenox HQ; Tequinol; UN 2662; USAF EK-356. 
 

OH

OH  
 
CASRN: 123-31-9; DOT: 2662; molecular formula: C6H6O2; FW: 110.11; RTECS: MX3500000; 
Merck Index: 12, 4853 
 
Physical state, color, and odor: 
Colorless to pale brown, odorless, hexagonal crystals 
 
Melting point (°C): 
173–174 (Weast, 1986) 
174.00 (Martin et al., 1979) 
 
Boiling point (°C): 
285 at 750 mmHg (Weast, 1986) 
285–287 (Windholz et al., 1983) 
 
Density (g/cm3): 
1.328 at 15 °C (Weast, 1986) 
1.358 at 20 °C (Sax and Lewis, 1987) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.83 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant: 
At 25 °C: pK1 = 10.0, pK2 = 12.0 (Dean, 1973) 
 
Flash point (°C): 
166 (molten, NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
14.6 (Andrews et al., 1926) 
 
Heat of fusion (kcal/mol): 
6.48 (Tsonopoulos and Prausnitz, 1971) 
 
Henry’s law constant (x 10-9 atm⋅m3/mol): 
<2.07 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
7.95 (NIOSH, 1997) 
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Bioconcentration factor, log BCF: 
1.81 (Chlorella fusca, Geyer et al., 1981, 1984) 
2.94 (activated sludge), 1.60 (algae), 1.60 (golden ide) (Freitag et al., 1985) 
 
Soil organic carbon/water partition coefficient, log Koc: 
0.98 using method of Kenaga and Goring (1980) 
 
Octanol/water partition coefficient, log Kow: 
0.59 (quoted, Leo et al., 1971) 
0.50 at pH 5.62 (Umeyama et al., 1971) 
0.55 (Geyer et al., 1984) 
0.54 (shake flask-HPLC, Nahum and Horvath, 1980) 
0.46 (Janini and Attari, 1983) 
 
Solubility in organics: 
In mole fraction: 0.3645 in acetic acid at 21.5 °C, 0.1177 in methanol at 20.65 °C, 0.1914 in 

ethanol at 24.5 °C, 0.1469 in 2-propanol at 21.20 °C, 0.1017 in ethyl acetate at 25.65 °C, 0.1173 
in butyl acetate at 24.05 °C (shake flask/laser monitoring, Li et al., 2006) 

 
Solubility in water: 
80,135 mg/L at 25 °C (Korman and La Mer, 1936) 
In mg/L: 59,000 at 15 °C, 70,000 at 25 °C, 94,000 at 28 °C (quoted, Verschueren, 1983) 
0.1025 at 75.3 °C (mole fraction, Walker et al., 1931) 
In mole fraction (x 10-2): 0.663 at 7.35 °C, 0.795 at 12.85 °C, 0.965 at 17.90 °C, 1.163 at 23.8 °C, 

1.515 at 30.30 °C, 2.000 at 37.70 °C (shake flask/laser monitoring, Li et al., 2006) 
 
Vapor pressure (mmHg): 
<10-3 at 20 °C (Sax and Lewis, 1987) 
4 at 150 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Biological. In activated sludge, 7.5% mineralized to carbon dioxide after 5 d (Freitag et al., 
1985). Under methanogenic conditions, inocula from a municipal sewage treatment plant digester 
degraded hydroquinone to phenol prior to being mineralized to carbon dioxide and methane 
(Young and Rivera, 1985). In various pure cultures, hydroquinone degraded to the following 
intermediates: benzoquinone, 2-hydroxy-1,4-benzoquinone, and β-ketoadipic acid. Hydroquinone 
also degraded in activated sludge but no products were identified (Harbison and Belly, 1982). 
 Heukelekian and Rand (1955) reported a 5-d BOD value of 0.74 g/g which is 39.2% of the 
ThOD value of 1.89 g/g. In activated sludge inoculum, following a 20-d adaptation period, 90.0% 
COD removal was achieved. The average rate of biodegradation was 54.2 mg COD/g⋅h (Pitter, 
1976). 
 Photolytic. A carbon dioxide yield of 53.7% was achieved when hydroquinone adsorbed on 
silica gel was irradiated with light (λ >290 nm) for 17 h (Freitag et al., 1985). 
 Chemical/Physical. Ozonolysis products reported are p-quinone and dibasic acids (Verschueren, 
1983). Moussavi (1979) studied the autoxidation of hydroquinone in slightly alkaline (pH 7 to 9) 
aqueous solutions at room temperature. The oxidation of hydroquinone by oxygen followed 
first-order kinetics that yielded hydrogen peroxide and p-quinone as products. At pH values of 7.0, 
8.0, and 9.0, the calculated half-lives of this reaction were 111, 41, and 0.84 h, respectively 
(Moussavi, 1979). 
 Chlorine dioxide reacted with hydroquinone in an aqueous solution forming p-benzoquinone 
(Wajon et al., 1982). Kanno et al. (1982) studied the aqueous reaction of hydroquinone and other 
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substituted aromatic hydrocarbons (aniline, toluidine, 1- and 2-naphthylamine, phenol, cresol, 
pyrocatechol, resorcinol, and 1-naphthol) with hypochlorous acid in the presence of ammonium 
ion. They reported that the aromatic ring was not chlorinated as expected but was cleaved by 
chloramine forming cyanogen chloride. As the pH was lowered, the amount of cyanogen chloride 
formed increased (Kanno et al., 1982). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 160, 90, 51, and 29 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits (mg/m3): NIOSH REL: 15-min ceiling 2, IDLH 50; OSHA PEL: TWA 2; 
ACGIH TLV: TWA 2 (adopted). 
 
Toxicity: 
 Acute oral LD50 for cats 70 mg/kg, dogs 200 mg/kg, guinea pigs 550 mg/kg, mice 245 mg/kg, 
pigeons 300 mg/kg, rats 320 mg/kg (quoted, RTECS, 1985). 
 
Source: Hydroquinone occurs naturally in strawberry tree leaves, pears, blackberries, Chinese 
alpenrose, bilberries, blackberries, hyacinth flowers, anise, cowberries, and lingonberries (Duke, 
1992). 
 
Uses: Antioxidant; photographic reducer and developer for black and white film; determination of 
phosphate; dye intermediate; medicine; in monomeric liquids to prevent polymerization; stabilizer 
in paints and varnishes; motor fuels and oils. 
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INDAN 
 
Synonyms: AI3-02275; BRN 1904376; 2,3-Dihydroindene; 2,3-Dihydro-1H-indene; EINECS 
207-814-7; Hydrindane; Hydrindene; Hydrindonaphthene; Indane; NSC 5292; UN 1993. 
 

 
 
CASRN: 496-11-7; DOT: 1993; molecular formula: C9H10; FW: 118.18; RTECS: NK3750000; 
Merck Index: 12, 4966 
 
Physical state: 
Liquid 
 
Melting point (°C): 
-51.4 (Weast, 1986) 
-51.0 (Bjørrseth, 1983) 
 
Boiling point (°C): 
178 (Weast, 1986) 
 
Density (g/cm3): 
0.9639 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.71 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
50 (Aldrich, 1990) 
 
Entropy of fusion (cal/mol⋅K): 
9.266 (Mallard and Linstrom, 1998) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
2.14 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.48 using method of Karickhoff et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
3.33 (Hansch and Leo, 1985) 
 
Solubility in organics: 
Soluble in alcohol, ether (Weast, 1986), and many aliphatic hydrocarbons (hexane, pentane), and 
aromatic hydrocarbons (benzene) 
 
Solubility in water: 
88.9 mg/kg at 25 °C (shake flask-GLC, Price, 1976) 
109.1 mg/kg at 25 °C (shake flask-fluorescence, Mackay and Shiu, 1977) 
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6.93 mg/L (water soluble fraction of a 15-component simulated jet fuel mixture (JP-8) containing 
7.5 wt % indan, MacIntyre and deFur, 1985) 

 
Vapor density: 
4.83 g/L at 25 °C, 4.08 (air = 1) 
 
Vapor pressure (mmHg): 
1.5 at 25 °C (extrapolated, Ambrose and Sprake, 1975) 
 
Environmental fate: 
 Photolytic. Gas-phase reaction rate constants for OH radicals, NO3 radicals, and ozone at 24 °C 
were 1.9 x 10-11, 6.6 x 10-15, and <3 x 10-19 cm3/molecule⋅sec, respectively (Kwok et al., 1997). 
 
Source: Detected in distilled water-soluble fractions of 87 octane gasoline (0.40 mg/L), 94 octane 
gasoline (0.23 mg/L), Gasohol (0.50 mg/L), No. 2 fuel oil (0.05 mg/L), jet fuel A (0.15 mg/L), and 
diesel fuel (0.06 mg/L) (Potter, 1996). Based on laboratory analysis of 7 coal tar samples, indan 
concentrations ranged from ND to 3,800 ppm (EPRI, 1970). 
 
Use: Organic synthesis. 
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INDENO[1,2,3-cd]PYRENE 
 
Synonyms: BRN 1879312; CCRIS 345; EINECS 205-893-2; Indenopyrene; IP; 1,10-(o-Phen-
ylene)pyrene; 2,3-Phenylenepyrene; 2,3-o-Phenylenepyrene; 3,4-(o-Phenylene)pyrene; 2,3-Phen-
ylene-o-pyrene; 1,10-(1,2-Phenylene) pyrene; o-Phenylpyrene; RCRA waste number U137. 
 

 
 
CASRN: 193-39-5; molecular formula: C22H12; FW: 276.34; RTECS: NK9300000 
 
Physical state: 
Solid 
 
Melting point (°C): 
160–163 (quoted, Verschueren, 1983) 
 
Boiling point (°C): 
536 (quoted, Verschueren, 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.48 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>15 (Christensen et al., 1975) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
1.78, 2.86, 5.63, 6.02, 7.60, and 10.36 at 10.0, 20.0, 35.0, 40.1, 45.0, and 55.0 °C, respectively 
(wetted-wall column, ten Hulscher et al., 1992) 
 
Bioconcentration factor, log BCF: 
Apparent values of 3.4 (wet wt) and 5.1 (lipid wt) for freshwater isopods including Asellus 
aquaticus (L.) (van Hattum et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
6.93 (San Francisco, CA mudflat sediments, Maruya et al., 1996) 
6.3 (average value using 8 Netherland sediments, van Hattum et al., 1998) 
5.78–8.82 based on 34 sediment determinations; average value = 7.57 (Hawthorne et al., 2006) 
 
Octanol/water partition coefficient, log Kow: 
5.97 (Sims et al., 1988) 
 
Solubility in organics: 
Soluble in most solvents (U.S. EPA, 1985) including low molecular weight liquid hydrocarbons 
such as benzene, ethylene, and toluene. 
 
Solubility in water: 
62 µg/L (Sims et al., 1988) 
 
Vapor pressure (mmHg): 
1.01 x 10-10 at 25 °C (McVeety and Hites, 1988) 
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Environmental fate: 
 Chemical/Physical. Indeno[1,2,3-cd] will not hydrolyze (Kollig, 1993). 
 
Exposure limits: Potential occupational carcinogen. No individual standards have been set; 
however, as a constituent in coal tar pitch volatiles, the following exposure limits have been 
established (mg/m3): NIOSH REL: TWA 0.1 (cyclohexane-extractable fraction), IDLH 80; OSHA 
PEL: TWA 0.2 (benzene-soluble fraction); ACGIH TLV: TWA 0.2 (benzene solubles). 
 
Toxicity: 
 EC10 (21-d) for Folsomia fimetaria >910 mg/kg (Sverdrup et al., 2002). 
 LC50 (21-d) for Folsomia fimetaria >910 mg/kg (Sverdrup et al., 2002). 
 
Drinking water standard: No MCLGs or MCLs have been proposed (U.S. EPA, 2000). 
 
Source: Detected in 8 diesel fuels at concentrations ranging from 0.056 to 0.85 mg/L with a mean 
value of 0.143 mg/L (Westerholm and Li, 1994). Indeno[1,2,3-cd]pyrene was also reported in 
gasoline (59 µg/L), fresh motor oil (30 µg/L), and used motor oil (34.0 to 83.2 mg/kg) (quoted, 
Verschueren, 1983). Also detected in asphalt fumes at an average concentration of 5.92 ng/m3 
(Wang et al., 2001). 
 The concentration of indeno[1,2,3-cd]pyrene in coal tar and the maximum concentration 
reported in groundwater at a mid-Atlantic coal tar site were 1,200 and 0.002 mg/L, respectively 
(Mackay and Gschwend, 2001). Based on laboratory analysis of 7 coal tar samples, indeno[1,2,3-
cd]pyrene concentrations ranged from ND to 1,400 ppm (EPRI, 1990). Identified in high-
temperature coal tar pitches used in roofing operations at concentrations ranging from ND to 2,460 
mg/kg (Malaiyandi et al., 1982). 
 Nine commercially available creosote samples contained indeno[1,2,3-cd]pyrene at 
concentrations ranging from 1 to 40 mg/kg (Kohler et al., 2000). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The particle-phase 
emission rates of indeno[1,2,3-cd]pyrene were 0.518 mg/kg of pine burned and 0.168 mg/kg of 
eucalyptus burned. 
 Particle-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 0.436 and 92.0 µg/km, respectively (Schauer et al., 2002). 
 
Uses: Produced primarily for research purposes. Derived from industrial and experimental coal 
gasification operations where the maximum concentration detected in coal tar streams was 1.7 
mg/m3 (Cleland, 1981). 
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INDOLE 
 
Synonyms: AI3-01540; 1-Azaindene; 1-Benzazole; Benzopyrrole; Benzo[b]pyrrole; 1-Ben-
zo[b]pyrrole; 2,3-Benzopyrrole; BRN 0107693; C-00463; Caswell No. 498B; CCRIS 4421; EPA 
pesticide chemical code 025000; FEMA No. 2593; 1H-Indole; Ketole; NSC 1964; Substrate; UN 
2811. 
 

H
N

 
 
CASRN: 120-72-9; DOT: 2811; molecular formula: C8H7N; FW: 117.15; RTECS: NL2450000; 
Merck Index: 12, 4993 
 
Physical state, color, and odor: 
Colorless to yellow scales with an unpleasant odor. Turns red on exposure to light and air. Odor 
threshold of 0.14 ppm was reported by Buttery et al. (1988). 
 
Melting point (°C): 
52.5 (Weast, 1986) 
 
Boiling point (°C): 
254 (Weast, 1986) 
 
Density (g/cm3): 
1.22 (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.76 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
3.17 (quoted, Sangster, 1989) 
 
Flash point (°C): 
136 (Acros Organics, 2002) 
 
Ionization potential (eV): 
7.76 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.69 using method of Kenaga and Goring (1980) 
 
Octanol/water partition coefficient, log Kow: 
2.14 (shake flask-GLC, Hansch and Anderson, 1967) 
2.16 (RP-RP-HPLC, Garst and Wilson, 1984) 
2.28 (Rogers and Cammarata, 1969) 
2.33 (shake flask, De Filippis et al., 2004) 
 
Solubility in organics: 
Soluble in alcohol, benzene, ether, and ligroin (Weast, 1986) 
 
Solubility in water: 
3,558 mg/kg at 25 °C (shake flask-GLC, Price, 1976) 
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Environmental fate: 
 Biological. In 9% anaerobic municipal sludge, indole degraded to 1,3-dihydro-2H-indol-2-one 
(oxindole), which degraded to methane and carbon dioxide (Berry et al., 1987). Heukelekian and 
Rand (1955) reported a 5-d BOD value of 1.70 g/g which is 65.4% of the ThOD value of 2.48 g/g. 
 Chemical/Physical. The aqueous chlorination of indole by hypochlorite/hypochlorous acid, 
chlorine dioxide, and chloramines produced oxindole, isatin, and possibly 3-chloroindole (Lin and 
Carlson, 1984). 
 
Toxicity: 
 Acute oral LD50 for rats 1,000 mg/kg (quoted, RTECS, 1985). 
 
Source: Indole was detected in jasmine flowers (Jasminum officinale), licorice (Glycyrrhiza 
glabra), kohlrabi stems (Brassica oleracea var. gongylodes), and hyacinth flowers (Hyacinthus 
orientalis) at concentrations of 42 to 95, 2, 1.33, and 0.24 to 3.45 ppm, respectively. Indole also 
occurs in tea leaves, black locust flowers, corn leaves, petitgrain, and yellow elder (Duke, 1992). 
 A liquid swine manure sample collected from a waste storage basin contained indole at a 
concentration of 4.8 mg/L (Zahn et al., 1997). 
 
Uses: Chemical reagent; medicine; flavoring agent; perfumery; constituent of coal tar. 
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INDOLINE 
 
Synonyms: 1-Azaindan; BRN 0111915; Dihydroindole; 2,3-Dihydroindole; 2,3-Dihydro-1H-
indole; EINECS 207-816-8; IDM; Indolene; NSC 93698. 
 

H
N

 
 
CASRN: 496-15-1; molecular formula: C8H9N; FW: 119.17 
 
Physical state and color: 
Dark brown liquid 
 
Boiling point (°C): 
228–230 (Weast, 1986) 
220–221 (Aldrich, 1990) 
 
Density (g/cm3): 
1.069 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.83 at 20 °C using method of Hayduk and Laudie (1974) 
 
Ionization potential (eV): 
7.15 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.42 using method of Kenaga and Goring (1980) 
 
Octanol/water partition coefficient, log Kow: 
0.16 using method of Kenaga and Goring (1980) 
 
Solubility in organics: 
Soluble in acetone, benzene, and ether (Weast, 1986) 
 
Solubility in water: 
10,800 mg/kg at 25 °C (shake flask-GLC, Price, 1976) 
 
Uses: Organic synthesis. 
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1-IODOPROPANE 
 
Synonyms: AI3-28594; BRN 0505937; CCRIS 542; EINECS 203-460-2; Propyl iodide; n-Propyl 
iodide; UN 2392. 
 

I

H3C CH3  
 
CASRN: 107-08-4; DOT: 2392; DOT label: Combustible liquid; molecular formula: C3H7I; FW: 
169.99; RTECS: TZ4100000; Merck Index: 12, 8047 
 
Physical state and color: 
Clear, colorless liquid with a characteristic sharp, penetrating odor. On exposure to light, 1-
iodopropane may become pale yellow. 
 
Melting point (°C): 
-101 (Weast, 1986) 
-98 (Windholz et al., 1983) 
 
Boiling point (°C): 
102.4 (Weast, 1986) 
 
Density (g/cm3): 
1.7489 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.90 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
34 (Acros Organics, 2002) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
9.09 at 25 °C (Hine and Mookerjee, 1975) 
 
Ionization potential (eV): 
9.26 ± 0.01 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.16 using method of Chiou et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
2.54 (shake flask, Abraham et al., 1994) 
 
Solubility in organics: 
Soluble in benzene and chloroform (Weast, 1986). Miscible with alcohol and ether (Windholz et 
al., 1983). 
 
Solubility in water: 
0.1065 wt % at 23.5 °C (elution chromatography, Schwarz, 1980) 
4,040 mg/kg at 30 °C (shake flask-interferometer, Gross and Saylor, 1931) 
5.1 mM at 20 °C (shake flask-turbidimetric, Fühner, 1924) 
1.17 x 10-4 at 25 °C (mole fraction, inert gas stripping-GC, Li et al., 1993) 
1,070 mg/kg at 25 °C, 1,030 mg/kg at 30 °C (Rex, 1906) 
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Vapor density: 
6.95 g/L at 25 °C, 5.87 (air = 1) 
 
Vapor pressure (mmHg): 
43.1 at 25 °C (Abraham, 1984) 
35.1 at 20 °C, 54.8 at 30 °C (Rex, 1906) 
 
Environmental fate: 
 Biological. A strain of Acinetobacter sp. isolated from activated sludge degraded 1-iodopropane 
to 1-propanol and iodide ions (Janssen et al., 1987). 
 Chemical/Physical. Slowly hydrolyzes in water forming 1-propanol and hydroiodic acid. 
 
Toxicity: 
 LD50 (inhalation) for rats 73,000 mg/m3/30-min (quoted, RTECS, 1985). 
 
Uses: Organic synthesis. 
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ISOAMYL ACETATE 
 
Synonyms: Acetic acid, isopentyl ester; Acetic acid, 3-methylbutyl ester; AI3-00576; Banana oil; 
BRN 1744750; CCRIS 6051; EINECS 204-662-3; FEMA No. 2055; Isoamyl ethanoate; Isopentyl 
acetate; Isopentyl alcohol acetate; 3-Methyl-1-butanol acetate; 3-Methylbutyl acetate; 3-Methyl-
1-butyl acetate; 3-Methylbutyl ethanoate; NSC 9260; Pear oil; UN 1104. 
 

H3C O CH3

OCH3

 
 
CASRN: 123-92-2; DOT: 1104; DOT label: Flammable liquid; molecular formula: C7H14O2; FW: 
130.19; RTECS: NS9800000; Merck Index: 12, 5125 
 
Physical state, color, and odor: 
Clear, colorless liquid with a banana or pear-like odor. Odor threshold concentration is 7 ppm 
(quoted, Keith and Walters, 1992). A detection odor threshold concentration of 18 µg/m3 (3.4 
ppbv) was determined by Katz and Talbert (1930). 
 
Melting point (°C): 
-78.5 (Weast, 1986) 
 
Boiling point (°C): 
142 (Weast, 1986) 
 
Density (g/cm3): 
0.8670 at 24 °C (Narasimhan et al., 1962) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.70 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
25 (NIOSH, 1997) 
33, 38 (open cup, Windholz et al., 1983) 
 
Lower explosive limit (%): 
1.0 at 100 °C (NIOSH, 1997) 
 
Upper explosive limit (%): 
7.5 (NIOSH, 1997) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
1.40 at 27 °C (headspace SPME-GC, Jung and Ebeler, 2003) 
1.12 at 30 °C (static headspace-GC, Meynier et al., 2003) 
10.25 at 37 °C (static headspace-GC, Bylaite et al., 2004) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.95 using method of Chiou et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
2.30 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Miscible with alcohol, amyl alcohol, ether, and ethyl acetate (Windholz et al., 1983) 
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Solubility in water (wt %): 
0.340 at 0 °C, 0.265 at 9.1 °C, 0.212 at 19.4 °C, 0.208 at 30.3 °C, 0.184 at 39.7 °C, 0.174 at 50.0 

°C, 0.152 at 60.1 °C, 0.203 at 70.2 °C, 0.182 at 80.3 °C, 0.205 at 90.7 °C (shake flask-GC, 
Stephenson and Stuart, 1986) 

0.0022 as mole fraction at 30 °C (shake flask-turbidimetric, Narasimhan et al., 1962) 
 
Vapor density: 
5.32 g/L at 25 °C, 4.49 (air = 1) 
 
Vapor pressure (mmHg): 
4 at 20 °C (NIOSH, 1997) 
 
Environmental fate: 
 Chemical/Physical. Slowly hydrolyzes in water forming 3-methyl-1-butanol and acetic acid. 
 
Exposure limits: NIOSH REL: TWA 100 ppm (525 mg/m3), IDLH 1,000 ppm; OSHA PEL: 
TWA 100 ppm; ACGIH TLV: proposed TWA and STEL values for all isomers are 50 and 100 
ppm, respectively. 
 
Symptoms of exposure: Vapors may cause irritation to the eyes, nose, and throat; fatigue, 
increased pulse rate, and narcosis (Patnaik, 1992). 
 
Toxicity: 
 Acute oral LD50 for rabbits 7.422 g/kg, rats 16.6 g/kg (quoted, RTECS, 1985). 
 
Source: Identified among 139 volatile compounds identified in cantaloupe (Cucumis melo var. 
reticulates cv. Sol Real) using an automated rapid headspace solid phase microextraction method 
(Beaulieu and Grimm, 2001). 
 
Uses: Artificial pear flavor in mineral waters and syrups; dyeing and finishing textiles; solvent for 
tannins, lacquers, nitrocellulose, camphor, oil colors, and celluloid; manufacturing of artificial 
leather, pearls or silk, photographic films, swelling bath sponges; celluloid cements, waterproof 
varnishes; bronzing liquids; metallic paints; perfumery; masking undesirable odors. 
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ISOAMYL ALCOHOL 
 
Synonyms: AI3-15288; C-07328; EINECS 204-663-5; FEMA No. 2057; Fermentation amyl alco-
hol; Fusel oil; IP3; 1-Hydroxy-3-methylbutane; Isoamylol; Isobutyl carbinol; Isopentanol; Isopen-
tyl alcohol; Methyl-3-butan-1-ol; 2-Methyl-4-butanol; 2-Methylbutan-4-ol; 3-Methylbutanol; 3-
Methylbutan-1-ol; 3-Methyl-1-butanol; NSC 1029; Primary isoamyl alcohol; Primary isobutyl 
alcohol; UN 1105. 
 

H3C OH

CH3

 
 
CASRN: 123-51-3; DOT: 1105; DOT label: Combustible liquid; molecular formula: C5H12O; FW: 
88.15; RTECS: EL5425000; Merck Index: 12, 5212 
 
Physical state, color, and odor: 
Clear, colorless liquid with a pungent odor. An odor threshold concentration of 1.7 ppbv was 
reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-118.2 (NIOSH, 1997) 
 
Boiling point (°C): 
131.90 (Senol, 1998) 
 
Density (g/cm3): 
0.813 at 15 °C (Hawley, 1981) 
0.8088 at 25.00 °C, 0.8046 at 30.00 °C, 0.7968 at 40.00 °C, 0.7892 at 50.00 °C, 0.7814 at 60.00 

°C, 0.7736 at 70.00 °C (Abraham et al., 1971) 
0.8092 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.407 at 0.0 °C, 0.784 at 20.0 °C, 0.903 at 25.0 °C, 1.33 at 40.0 °C, 2.05 at 60.0 °C, 2.89 at 80.0 
°C (Funazukuri and Nishio, 1999) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
45 (closed cup), 55 (open cup, Windholz et al., 1983) 
 
Lower explosive limit (%): 
1.2 (NIOSH, 1997) 
 
Upper explosive limit (%): 
9.0 at 100 °C (NIOSH, 1997) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
5.16 at 25 °C (Hakuta et al., 1977) 
33.1 at 37 °C (Bylaite et al., 2004) 
 
Interfacial tension with water (dyn/cm): 
4.8 at 25 °C (Donahue and Bartell, 1952) 
4.4 at 20 °C (Harkins et al., 1920) 
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Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic esters are 
lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
1.16 (quoted, Leo et al., 1971) 
1.42 (quoted, Sangster, 1989) 
 
Solubility in organics: 
Soluble in acetone (Weast, 1986). Miscible with alcohol, benzene, chloroform, ether, glacial acetic 
acid, oils, and petroleum ether (Windholz et al., 1983). 
 
Solubility in water: 
20 g/L at 14 °C (quoted, Windholz et al., 1983) 
35 mL/L at 25.0 °C (residue-volume method, Booth and Everson, 1948) 
28.5, 26.7, and 25.3 g/kg at 20, 25, and 30 °C, respectively (Ginnings and Baum, 1937) 
27 g/L at 25 °C (Crittenden and Hixon, 1948) 
3.18 wt % at 20 °C (Palit, 1947) 
0.313 M at 18 °C (shake flask-turbidimetric, Fühner, 1924) 
In wt %: 3.73 at 0 °C, 3.14 at 10.1 °C, 2.64 at 19.8 °C, 2.29 at 30.2 °C, 2.18 at 40.0 °C, 2.03 at 

49.9 °C, 2.19 at 59.8 °C, 2.11 at 70.0 °C, 2.20 at 80.0 °C, 2.27 at 90.0 °C (shake flask-GC, 
Stephenson et al., 1984) 

 
Vapor density: 
3.60 g/L at 25 °C, 3.04 (air = 1) 
 
Vapor pressure (mmHg): 
28 at 20 °C (NIOSH, 1997) 
2.3 at 20 °C, 4.8 at 30 °C (quoted, Verschueren, 1983) 
9.65 at 40.00 °C (Barton et al., 1996) 
 
Environmental fate: 
 Biological. Using the BOD technique to measure biodegradation, the mean 5-d BOD value (mM 
BOD/mM isoamyl alcohol) and ThOD were 4.46 and 59.5%, respectively (Vaishnav et al., 1987). 
 Chemical/Physical. Isoamyl alcohol will not hydrolyze because it has no hydrolyzable 
functional group (Kollig, 1993). 
 
Exposure limits: NIOSH REL: TWA 100 ppm (360 mg/m3), IDLH 500 ppm; OSHA PEL: TWA 
100 ppm; ACGIH TLV: TWA 100 ppm, STEL 125 ppm (adopted). 
 
Symptoms of exposure: An irritation concentration of 360.00 mg/m3 in air was reported by Ruth 
(1986). 
 
Uses: Determining fat content in milk; solvent for alkaloids, fats, oils; manufacturing isovaleric 
acid, isoamyl or amyl compounds, esters, mercury fulminate, artificial silk, smokeless powders, 
lacquers, pyroxylin; photographic chemicals; pharmaceutical products; microscopy; in organic 
synthesis. 
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ISOBUTYL ACETATE 
 
Synonyms: Acetic acid, isobutyl ester; Acetic acid, 2-methylpropyl ester; AI3-15305; BRN 
1741909; EINECS 203-745-1; FEMA No. 2175; IsoBuAc; Isobutyl ethanoate; 2-Methylpropyl 
acetate; 2-Methyl-1-propyl acetate; β-Methylpropyl ethanoate; NSC 8035; UN 1213. 
 

O CH3

O

H3C

CH3  
 
CASRN: 110-19-0; DOT: 1213; DOT label: Combustible liquid; molecular formula: C6H12O2; 
FW: 116.16; RTECS: AI4025000; Merck Index: 12, 5145 
 
Physical state, color, and odor: 
Colorless liquid with a fruity odor. Experimentally determined detection and recognition odor 
threshold concentrations were 1.7 mg/m3 (360 ppbv) and 2.4 mg/m3 (510 ppbv), respectively 
(Hellman and Small, 1974). 
 
Melting point (°C): 
-98.58 (Weast, 1986) 
 
Boiling point (°C): 
117.2 (Weast, 1986) 
 
Density (g/cm3): 
0.8715 at 20 °C (Comelli et al., 1998) 
0.88702 at 5 °C, 0.87663 at 15 °C, 0.86617 at 25 °C, 0.85562 at 35 °C, 0.84501 at 45 °C (Sakurai 

et al., 1996) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.75 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
17.9 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.3 (NFPA, 1984) 
 
Upper explosive limit (%): 
10.5 (NFPA, 1984) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
4.85 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Interfacial tension with water (dyn/cm): 
13.2 at 25 °C (quoted, Freitas et al., 1997) 
 
Ionization potential (eV): 
9.97 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic esters are 
lacking in the documented literature 
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Octanol/water partition coefficient, log Kow: 
1.76 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Miscible with most organic solvents (Patnaik, 1992) 
 
Solubility in water: 
6,300 mg/L at 25 °C (quoted, Verschueren, 1983) 
658 mM at 20 °C (shake flask-turbidimetric, Fühner, 1924) 
In wt % (°C): 1.03 (0), 0.83 (10.0), 0.66 (19.7), 0.61 (29.9), 0.54 (39.7), 0.49 (50.0), 0.57 (60.5), 

0.53 (70.1), 0.55 (80.2) (shake flask-GC, Stephenson and Stuart, 1986) 
 
Vapor density: 
4.75 g/L at 25 °C, 4.01 (air = 1) 
 
Vapor pressure (mmHg): 
13 at 20 °C (NIOSH, 1997) 
10 at 16 °C, 20 at 25 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Chemical/Physical. Slowly hydrolyzes in water forming 2-methylpropanol and acetic acid. 
 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in an effluent 
concentration of 180 mg/L. The adsorbability of the carbon used was 164 mg/g carbon (Guisti et 
al., 1974). 
 
Exposure limits: NIOSH REL: TWA 150 ppm (700 mg/m3), IDLH 1,300 ppm; OSHA PEL: 
TWA 150 ppm; ACGIH TLV: TWA 150 ppm (adopted). 
 
Symptoms of exposure: Headache, drowsiness, and irritation of upper respiratory tract (Patnaik, 
1992). An irritation concentration of 1,350.00 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 Acute oral LD50 for rabbits 4,763 mg/kg, rats 13,400 mg/kg (quoted, RTECS, 1985). 
 
Source: A product of whiskey fermentation (quoted, Verschueren, 1983). Isobutyl acetate was 
identified as a volatile constituent released by fresh coffee beans (Coffea canephora variety 
Robusta) at different stages of ripeness (Mathieu et al., 1998). 
 
Uses: Solvent for nitrocellulose; in thinners, sealers, and topcoat lacquers; flavoring agent; 
perfumery. 
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ISOBUTYL ALCOHOL 
 
Synonyms: AI3-01777; BRN 1730878; CCRIS 2300; EINECS 201-148-0; FEMA No. 2179; 
Fermentation butyl alcohol; 1-Hydroxymethylpropane; IBA; i-BuOH; Isobutanol; Isopropylcar-
binol; 2-Methylpropanol; 2-Methylpropanol-1; 2-Methyl-1-propanol; 2-Methyl-1-propan-1-ol; 2-
Methylpropyl alcohol; NSC 5708; RCRA waste number U140; UN 1212. 
 

H3C
OH

CH3

 
 
CASRN: 78-83-1; DOT: 1212; DOT label: Combustible liquid; molecular formula: C4H10O; FW: 
74.12; RTECS: NP9625000; Merck Index: 12, 5146 
 
Physical state, color, odor, and taste: 
Clear, colorless, oily liquid with a sweet, musty odor. Burning taste. The average least detectable 
odor threshold concentration in water at 60 °C was 0.36 mg/L (Alexander et al., 1982). 
Experimentally determined detection and recognition odor threshold concentrations were 2.0 
mg/m3 (660 ppbv) and 5.4 mg/m3 (1.8 ppmv), respectively (Hellman and Small, 1974). An odor 
threshold concentration of 11 ppbv was reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-72.8 (NIOSH, 1997) 
 
Boiling point (°C): 
107.90 (Senol, 1998) 
107.95 (Martínez-Soria et al., 1999) 
108.00 (Lores et al., 1999) 
 
Density (g/cm3): 
0.80927 at 10.00 °C, 0.80698 at 13.00 °C, 0.80544 at 15.00 °C, 0.80316 at 18.00 °C, 0.80162 at 

20.00 °C, 0.79932 at 23.00 °C (Troncoso et al., 2000) 
0.79830 at 25.00 °C, 0.79431 at 30.00 °C (Nikam et al., 1998a) 
0.7983 at 25.00 °C (Senol, 1998) 
0.80568 at 15.00 °C, 0.79742 at 20.00 °C, 0.79029 at 25.00 °C, 0.78220 at 35.00 °C (Martinez et 

al., 2000a) 
0.79434 at 30.00 °C (Venkatesulu et al., 1996) 
 
Diffusivity in water (x 10-5 cm2/sec at 25 °C): 
1.08 (quoted, Hayduk and Laudie, 1974) 
0.95 (Hao and Leaist, 1996) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
28 (NIOSH, 1997) 
37 (open cup, Hawley, 1981) 
 
Lower explosive limit (%): 
1.7 at 51 °C (NIOSH, 1997) 
 
Upper explosive limit (%): 
10.6 at 95 °C (NIOSH, 1997) 
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Heat of fusion (kcal/mol): 
1.511 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol at 25 °C): 
18.2 at 25 °C (headspace-SPME, Bartelt, 1997) 
12.6 at 25 °C (static headspace-GC, Merk and Riederer, 1997) 
9.79 at 25 °C (Snider and Dawson, 1985) 
440 at 25 °C (Hakuta et al., 1977) 
11.8 at 25 °C (Butler et al., 1935) 
26.95 at 25 °C (gas stripping-GC, Shiu and Mackay, 1997) 
8.82 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
20.0 at 30.00 °C, 72.2 at 50.00 °C, 133 at 60.00 °C, 216 at 70.00 °C, 330 at 80.00 °C (headspace-

GC, Hovorka et al., 2002) 
 
Interfacial tension with water (dyn/cm): 
2.0 at 25 °C (Donahue and Bartell, 1952) 
1.9 at 25 °C (Murphy et al., 1957) 
1.8 at 20 °C (Harkins et al., 1920) 
2.16 at 25.00 °C (Fu et al., 2000) 
 
Ionization potential (eV): 
10.02 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic alcohols 
are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
0.76 (Hansch and Leo, 1985) 
0.83 at 20.0 °C (shake flask-GLC, Collander, 1951) 
 
Solubility in organics: 
Miscible with alcohol and ether (Windholz et al., 1983) 
 
Solubility in water: 
95,000 mg/L at 18 °C (quoted, Verschueren, 1983) 
111 mL/L at 25 °C (residue-volume method, Booth and Everson, 1948) 
94.87 g/L at 20 °C (Mackay and Yeun, 1983) 
75.6 g/kg at 25 °C (Donahue and Bartell, 1952) 
94 g/kg at 25 °C (De Santis et al., 1976) 
1.351 M at 18 °C (shake flask-turbidimetric, Fühner, 1924) 
In wt %: 11.60 at 0 °C, 10.05 at 9.8 °C, 8.84 at 19.7 °C, 7.87 at 30.6 °C, 7.30 at 40.4 °C, 7.08 at 

50.1 °C, 7.05 at 60.2 °C, 6.93 at 70.3 °C, 7.31 at 80.5 °C, 7.71 at 90.7 °C (shake flask-GC, 
Stephenson and Stuart, 1986) 

 
Vapor density: 
3.03 g/L at 25 °C, 2.56 (air = 1) 
 
Vapor pressure (x 10-3 mmHg): 
2.51 at 5.0 °C, 3.79 at 10.0 °C, 5.54 at 15.0 °C, 7.93 at 20.0 °C, 11.3 at 25.0 °C, 16.0 at 30.0 °C, 

22.2 at 35.0 °C, 30.2 at 40.0 °C, 40.8 at 45.0 °C, 54.3 at 50.0 °C (Martínez et al., 2003) 
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Environmental fate: 
 Biological. Bridié et al. (1979) reported BOD and COD values of 0.41 and 2.46 g/g using 
filtered effluent from a biological sanitary waste treatment plant. These values were determined 
using a standard dilution method at 20 °C for a period of 5 d. When a sewage seed was used in a 
separate screening test, a BOD value of 1.63 g/g was obtained. Heukelekian and Rand (1955) 
reported a 5-d BOD value of 1.66 g/g which is 64.0% of the ThOD value of 2.59 g/g. Using the 
BOD technique to measure biodegradation, the mean 5-d BOD value (mM BOD/mM isobutyl 
alcohol) and ThOD were 3.92 and 65.3%, respectively (Vaishnav et al., 1987). 
 Chemical/Physical. Isobutyl alcohol will not hydrolyze because it does not have a hydrolyzable 
functional group (Kollig, 1993). 
 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in an effluent 
concentration of 581 mg/L. The adsorbability of the carbon used was 84 mg/g carbon (Guisti et 
al., 1974). 
 
Exposure limits: NIOSH REL: TWA 50 ppm (150 mg/m3), IDLH 1,600 ppm; OSHA PEL: TWA 
100 ppm (300 mg/m3); ACGIH TLV: TWA 50 ppm (adopted). 
 
Symptoms of exposure: Inhalation of vapors may cause eye and throat irritation and headache. 
Contact with skin may cause cracking (Patnaik, 1992). An irritation concentration of 300.00 
mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 EC50 (48-h) for first instar Daphnia pulex 1,100 mg/L (Elnabarawy et al., 1986) 
 LC50 (96-h) for Pimephales promelas 1,430 mg/L (Veith et al., 1983). 
 Acute oral LD50 for rats 2,460 mg/kg (quoted, RTECS, 1985). 
 TLm values for brine shrimp after 24 and 48 h of exposure were 1,000 and 600 mg/L, 
respectively (Price et al., 1974). 
 
Source: A product of whiskey fermentation (quoted, Verschueren, 1983). Isobutyl alcohol also 
occurs in tea leaves and java cintronella plants (Duke, 1992). 
 
Uses: Preparation of esters for the flavoring industry; solvent for plastics, textiles, oils, perfumes, 
paint, printing inks; and varnish removers; intermediate for amino coating resins; antiicing 
additive in gasoline; additive in deicing fluids, polishes, and cleaners; liquid chromatography; 
fluorometric determinations; in organic synthesis. 
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ISOBUTYLBENZENE 
 
Synonyms: BRN 1852218; i-BuBz; i-Butylbenzene; EINECS 208-706-2; IsoBuBz; (2-Methyl-
propyl)benzene; 2-Methyl-1-phenylpropane, NSC 24848; 1-Phenyl-2-methylpropane; UN 1993. 
 
 

CH3

CH3  
 
Note: According to Chevron Phillips Company’s (2005) Technical Data Sheet, 99.5–99.7 wt % 
isobutylbenzene contains n-butylbenzene (0.1–0.2 wt %) and toluene (≤ 0.2 wt %). 
 
CASRN: 538-93-2; DOT: 1993; molecular formula: C10H14; FW: 134.22; RTECS: DA3550000; 
Merck Index: 12, 5149 
 
Physical state, color, and odor: 
Clear, colorless, liquid with an odor resembling butylbenzene, tert-butylbenzene, ethylbenzene, or 
toluene. An odor threshold concentration of 80 µg/kg was reported (quoted, Verschueren, 1983) 
 
Melting point (°C): 
-51.5 (Weast, 1986) 
 
Boiling point (°C): 
170.5 (Windholz et al., 1983) 
 
Density (g/cm3 at 20 °C): 
0.8532 (Weast, 1986) 
0.8673 (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.68 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
55 (Aldrich, 1990) 
 
Lower explosive limit (%): 
0.8 (NFPA, 1984) 
 
Upper explosive limit (%): 
6.0 (NFPA, 1984) 
 
Henry’s law constant (x 10-2 atm⋅m3/mol): 
1.09 at 25 °C (Hine and Mookerjee, 1975) 
 
Ionization potential (eV): 
8.68 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.90 using method of Karickhoff et al. (1979) 
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Octanol/water partition coefficient, log Kow: 
4.11 (shake flask-GC, Chiou et al., 1982) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, ether, and petroleum hydrocarbons (Weast, 1986) 
 
Solubility in water: 
10.1 mg/kg at 25 °C (shake flask-GLC, Price, 1976) 
33.71 mg/L at 25 °C (shake flask-GC, Chiou et al., 1982) 
70.2 µmol/L in 0.5 M NaCl at 25 °C (Wasik et al., 1984) 
 
Vapor density: 
5.49 g/L at 25 °C, 4.63 (air = 1) 
 
Vapor pressure (mmHg): 
2.06 at 25 °C (quoted, Mackay et al., 1982) 
 
Environmental fate: 
 Biological. Oxidation of isobutylbenzene by Pseudomonas desmolytica S44B1 and 
Pseudomonas convexa S107B1 yielded 3-isobutylcatechol and (+)-2-hydroxy-8-methyl-6-oxo-
nonanoic acid (Jigami et al., 1975). 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water vapor. 
Isobutylbenzene will not hydrolyze because it has no hydrolyzable functional group. 
 
Uses: Perfume synthesis; flavoring; pharmaceutical intermediate. 
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ISOPHORONE 
 

Synonyms: AI3-00046; BRN 1270721; Caswell No. 506; CCRIS 1353; EINECS 201-126-0; EPA 
pesticide chemical code 047401; FEMA No. 3553; Isoacetophorone; Isoforon; Isoforone; Isoocta-
phenone; Isophoron; NCI-C55618; NSC 403657; 1,1,3-Trimethyl-3-cyclohexene-5-one; Trimeth-
ylcyclohexenone; 3,5,5-Trimethyl-2-cyclohexen-1-one; UN 1224. 
 

O

H3C CH3

CH3

 
 
Note: Isophorone may contain minor quantities of 3,5,5-trimethyl-3-cyclohexene-1-one as an 
impurity.  
 
CASRN: 78-59-1; DOT: 1224; DOT label: Combustible liquid; molecular formula: C9H14O; FW: 
138.21; RTECS: GW7700000; Merck Index: 12, 5213 
 
Physical state, color, and odor: 
Clear, colorless liquid with a sharp peppermint or camphor-like odor. Experimentally determined 
detection and recognition odor threshold concentrations were 1.1 mg/m3 (190 ppbv) and 3.0 µg/m3 
(530 ppbv), respectively (Hellman and Small, 1974). 
 
Melting point (°C): 
-8.1 (Dean, 1973) 
 
Boiling point (°C): 
208–212 (Fluka, 1988) 
 
Density (g/cm3): 
0.9229 at 20 °C (Weast, 1986) 
0.921 at 25 °C (Weiss, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.70 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
85.1 (NIOSH, 1997) 
 
Lower explosive limit (%): 
0.8 (NIOSH, 1997) 
 
Upper explosive limit (%): 
3.8 (NIOSH, 1997) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
5.8 (calculated, U.S. EPA, 1980a) 
 
Ionization potential (eV): 
9.07 (NIOSH, 1997) 
 
Bioconcentration factor, log BCF: 
0.85 (bluegill sunfish, Veith et al., 1980) 
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Soil organic carbon/water partition coefficient, log Koc: 
1.49 using method of Karickhoff et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
1.67 (Veith et al., 1980) 
 
Solubility in organics: 
Soluble in acetone, ethanol, ether (Weast, 1986), and many other organic cyclic ketones such as 
cyclohexanone. 
 
Solubility in water (wt %): 
2.40 at 0 °C, 1.80 at 9.3 °C, 1.57 at 19.8 °C, 1.32 at 30.9 °C, 1.24 at 40.5 °C, 1.19 at 50.4 °C, 1.18 
at 60.2 °C, 1.14 at 70.0 °C, 1.27 at 80.5 °C, 1.35 at 91.1 °C (shake flask-GC, Stephenson, 1992) 
 
Vapor density: 
5.65 g/L at 25 °C, 4.77 (air = 1) 
 
Vapor pressure (mmHg): 
0.2 at 20 °C (ACGIH, 1986) 
0.40 at 25 °C (Banerjee et al., 1990) 
 
Environmental fate: 
 Biological. The pure culture Aspergillus niger biodegraded isophorone to 3,5,5-trimethyl-2-
cyclo-hexene-1,4-dione, 3,5,5-trimethylcyclohexane-1,4-dione, (S)-4-hydroxy-3,5,5-trimethyl-2-
cyclohex-1-one, and 3-hydroxymethyl-5,5-dimethyl-2-cyclohexen-1-one (Mikami et al., 1981). 
 Chemical/Physical. At an influent concentration of 1,000 mg/L, treatment with GAC resulted in 
an effluent concentration of 34 mg/L. The adsorbability of the carbon used was 193 mg/g carbon 
(Guisti et al., 1974). 
 Isophorone will not hydrolyze in water. 
 At influent concentrations of 10, 1.0, 0.1, and 0.001 mg/L, the GAC adsorption capacities were 
78.3, 32.0, 13.1, and 5.4 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits: NIOSH REL: TWA 4 ppm (23 mg/m3), IDLH 200 ppm; OSHA PEL: TWA 25 
ppm (140 mg/m3); ACGIH TLV: TWA 5 ppm (adopted). 
 
Symptoms of exposure: Vapors may cause mild irritation to the eyes, nose, and throat (NIOSH, 
1997; Patnaik, 1992), headache, nausea, dizziness, fatigue, discomfort, and dermatitis. May be 
narcotic at high concentrations (NIOSH, 1997). An irritation concentration of 50.00 mg/m3 in air 
was reported by Ruth (1986). 
 
Toxicity: 
 LC50 (96-h) for bluegill sunfish 220 mg/L (Spehar et al., 1982), Cyprinodon variegatus 170 to 
300 ppm using natural seawater (Heitmuller et al., 1981). 
 LC50 (72-h) for Cyprinodon variegatus 170 to 300 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for Daphnia magna 120 mg/L (LeBlanc, 1980), Cyprinodon variegatus 170 to 300 
ppm (Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna 430 mg/L (LeBlanc, 1980), Cyprinodon variegatus 170 to 300 
ppm (Heitmuller et al., 1981). 
 LD50 (skin) for rabbits 1,500 mg/kg (quoted, RTECS, 1985). 
 Acute oral LD50 for rats 2,330 mg/kg (quoted, RTECS, 1985). 
 Heitmuller et al. (1981) reported a NOEC of 170 ppm. 
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Drinking water standard: No MCLGs or MCLs have been proposed although isophorone has 
been listed for regulation (U.S. EPA, 1996). A DWEL of 700 µg/L was recommended (U.S. EPA, 
2000). 
 
Uses: Solvent for paints, tin coatings, agricultural chemicals, and synthetic resins; excellent 
solvent for vinyl resins, cellulose esters, and ethers; pesticides; storing lacquers; pesticide 
manufacturing; intermediate in the manufacture of 3,5-xylenol, 2,3,5-trimethylcyclohexanol, and 
3,5-dimethylaniline. 
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ISOPROPYL ACETATE 
 
Synonyms: Acetic acid, isopropyl ester; Acetic acid, 1-methylethyl ester; 2-Acetoxypropane; 
BRN 1740761; CCRIS 6053; EINECS 203-561-1; FEMA No. 2926; IsoPrAc; Isopropyl ethano-
ate; NSC 9295; i-PrAc; 2-Propyl acetate; UN 1220. 
 

O OH3C

CH3 CH3  
 
CASRN: 108-21-4; DOT: 1220; DOT label: Combustible liquid; molecular formula: C5H10O2; 
FW: 102.13; RTECS: AI4930000; Merck Index: 12, 5224 
 
Physical state, color, and odor: 
Clear, colorless liquid with an aromatic odor. Experimentally determined detection and 
recognition odor threshold concentrations were 2.1 mg/m3 (500 ppbv) and 3.8 mg/m3 (910 ppbv), 
respectively (Hellman and Small, 1974). 
 
Melting point (°C): 
-73.4 (Weast, 1986) 
-69.3 (Sax and Lewis, 1987) 
 
Boiling point (°C): 
88.39 (Cheng et al., 1997) 
88.7 (Resa et al., 2001) 
 
Density (g/cm3): 
0.88919 at 5 °C, 0.87781 at 15 °C, 0.86627 at 25 °C, 0.85457 at 35 °C, 0.84273 at 45 °C (Sakurai 

et al., 1996) 
0.8721 at 20.00 °C (Cheng et al., 1997) 
0.86618 at 25.00 °C (Resa et al., 2001) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.80 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
2.2 (NIOSH, 1997) 
2–4 (open cup, Windholz et al., 1983) 
 
Lower explosive limit (%): 
1.8 at 38.1 °C (NIOSH, 1997) 
 
Upper explosive limit (%): 
8.0 (NIOSH, 1997) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
2.81 at 25 °C (Hine and Mookerjee, 1975) 
 
Interfacial tension with water (dyn/cm at 25 °C): 
10.0 (quoted, Freitas et al., 1997) 
 
Ionization potential (eV): 
9.98 ± 0.02 (Franklin et al., 1969) 
10.08 (Gibson et al., 1977) 
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Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic esters are 
lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
1.02 (shake flask, Abraham et al., 1994) 
 
Solubility in organics: 
Miscible with alcohol and ether (Windholz et al., 1983) 
 
Solubility in water: 
0.303 M at 20 °C (shake flask-turbidimetric, Fühner, 1924) 
In wt %: 4.08 at 0 °C, 3.46 at 9.0 °C, 2.79 at 19.9 °C, 2.44 at 29.7 °C, 2.19 at 39.8 °C, 2.07 at 50.0 

°C, 1.92 at 62.2 °C, 1.80 at 74.6 °C (shake flask-GC, Stephenson and Stuart, 1986) 
 
Vapor density: 
4.17 g/L at 25 °C, 3.53 (air = 1) 
 
Vapor pressure (mmHg): 
47.5 at 20 °C, 73 at 25 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Chemical/Physical. Hydrolyzes in water forming isopropyl alcohol and acetic acid (Morrison 
and Boyd, 1971). The estimated hydrolysis half-life at 25 °C and pH 7 is 8.4 yr (Mabey and Mill, 
1978). 
 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in an effluent 
concentration of 319 mg/L. The adsorbability of the carbon used was 137 mg/g carbon (Guisti et 
al., 1974). 
 
Exposure limits: NIOSH REL: IDLH 1,800 ppm; OSHA PEL: TWA 250 ppm (950 mg/m3); 
ACGIH TLV: TWA 250 ppm, STEL 310 ppm (adopted) and proposed TWA and STEL values of 
100 and 200 ppm, respectively. 
 
Symptoms of exposure: May irritate eyes, nose, and throat (Patnaik, 1992) 
 
Toxicity: 
 Acute oral LD50 for rats 3,000 mg/kg, rabbits 6,949 mg/kg (quoted, RTECS, 1985). 
 TLm values for brine shrimp after 24 and 48 h of exposure were 810 and 110 mg/L, respectively 
(Price et al., 1974). 
 Toxicity threshold for Pseudomonas putida is 190 mg/L (Bringmann and Kühn, 1980). 
 
Source: Identified among 139 volatile compounds identified in cantaloupe (Cucumis melo var. 
reticulates cv. Sol Real) using an automated rapid headspace solid phase microextraction method 
(Beaulieu and Grimm, 2001). 
 
Uses: Solvent for plastics, oils, fats, and cellulose derivatives; perfumes; paints, lacquers, and 
printing inks; odorant and flavoring agent; in organic synthesis. 
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ISOPROPYLAMINE 
 
Synonyms: AI3-15636; 2-Aminopropane; BRN 0605259; C-06748; CCRIS 4318; EINECS 200-
860-9; 1-Methylethylamine; MIPA; Monoisopropylamine; NSC 62775; 2-Propanamine; 2-Pro-
paneamine; sec-Propylamine; 2-Propylamine; UN 1221. 
 

H3C CH3

NH2

 
 
CASRN: 75-31-0; DOT: 1221; DOT label: Flammable/combustible liquid; molecular formula: 
C3H9N; FW: 59.11; RTECS: NT8400000; Merck Index: 12, 5228 
 
Physical state, color, and odor: 
Colorless liquid with a penetrating, ammonia-like odor. Experimentally determined detection and 
recognition odor threshold concentrations were 500 µg/m3 (210 ppbv) and 1.7 mg/m3 (700 ppbv), 
respectively (Hellman and Small, 1974). An odor threshold concentration of 25 ppbv was reported 
by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-95.2 (Weast, 1986) 
-101 (Windholz et al., 1983) 
 
Boiling point (°C): 
31.5 at 753 mmHg (Kobe and Mathews, 1970) 
33–34 (Windholz et al., 1983) 
 
Density (g/cm3): 
0.6891 at 20 °C (Weast, 1986) 
0.686 at 25 °C (Dean, 1987) 
0.694 at 15 °C (Sax and Lewis, 1987) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.97 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
10.53 at 25 °C (Dean, 1973) 
 
Flash point (°C): 
-37.5 (open cup, NIOSH, 1997) 
-26 (open cup, Windholz et al., 1983) 
 
Ionization potential (eV): 
8.72 ± 0.03 (Franklin et al., 1969) 
8.86 (Gibson et al., 1977) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic amines 
are lacking in the documented literature. However, its high solubility in water and low Kow suggest 
its adsorption to soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
0.26 at 20 °C (shake flask-GLC, Takayama et al., 1985) 
-0.03 (quoted, Leo et al., 1971) 
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Solubility in organics: 
In mole fraction at 4.5 °C: 0.488 in ethylene glycol, 0.517 in diethylene glycol, 0.552 in 
triethylene glycol (Copley et al., 1941) 
 
Solubility in water: 
Miscible (NIOSH, 1997). 
 
Vapor density: 
2.42 g/L at 25 °C, 2.04 (air = 1) 
 
Vapor pressure (mmHg): 
460 at 20 °C (quoted, Verschueren, 1983) 
743 at 32.2 °C (Copley et al., 1941) 
 
Environmental fate: 
 Photolytic.  Low et al. (1991) reported that the photooxidation of aqueous primary amine 
solutions by UV light in the presence of titanium dioxide resulted in the formation of ammonium 
and nitrate ions. 
 Chemical/Physical. Releases toxic nitrogen oxides when heated to decomposition (Sax and 
Lewis, 1987). Forms water-soluble salts with acids. 
 
Exposure limits: NIOSH REL: IDLH 750 ppm; OSHA PEL: TWA 5 ppm (12 mg/m3); ACGIH 
TLV: TWA 5 ppm, STEL 10 ppm (adopted). 
 
Symptoms of exposure: Strong irritation to the eyes, skin, throat, and respiratory system; 
pulmonary edema. Skin contact may cause dermatitis and skin burns (Patnaik, 1992). 
 
Toxicity: 
 Acute oral LD50 for guinea pigs 2,700 mg/kg, mice 2,200 mg/kg, rats 820 mg/kg, rabbits 3,200 
mg/kg (quoted, RTECS, 1985). 
 
Uses: Intermediate in the synthesis of rubber accelerators, dyes, pharmaceuticals, insecticides, 
bactericides, textiles, and surface-active agents; solvent; dehairing agent; solubilizer for 2,4-D. 
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ISOPROPYLBENZENE 
 
Synonyms: AI3-04630; BRN 1236613; Cumene; Cumol; Dow 360; Dow 456; Dow 665; Dow 
860; Dow MX 5514; Dow MX 5516; Dylene; EINECS 202-704-5; IsoPrBz; Isopropylbenzol; (1-
Methylethyl)benzene; NSC 8776; 2-Phenylpropane; i-PrBz; RCRA waste number U055; UN 
1918. 
 

H3C CH3

 
 
CASRN: 98-82-8; DOT: 1918; molecular formula: C9H12; FW: 120.19; RTECS: GR8575000; 
Merck Index: 12, 2683 
 
Physical state, color, and odor: 
Colorless liquid with an aromatic odor. Experimentally determined detection and recognition odor 
threshold concentrations were 40 µg/m3 (8 ppbv) and 230 µg/m3 (47 ppbv), respectively (Hellman 
and Small, 1974). The taste threshold concentration in water is 60 ppb (Young et al., 1996). 
 
Melting point (°C): 
-96 (Weast, 1986) 
-96.8 (quoted, Mackay et al., 1982) 
 
Boiling point (°C): 
152.4 (Weast, 1986) 
 
Density (g/cm3): 
0.8618 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.73 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
39 (Windholz et al., 1983) 
36 (NIOSH, 1997) 
 
Lower explosive limit (%): 
0.9 (NIOSH, 1997) 
 
Upper explosive limit (%): 
6.5 (NIOSH, 1997) 
8.8 (Butler and Webb, 1957) 
 
Heat of fusion (kcal/mol): 
1.86 (Dean, 1987) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
3.51, 4.20, 5.03, 5.58, and 7.70 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
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13.0, 15.3, and 23.9 at 28.0, 35.0, and 46.1 °C, respectively (headspace method, Hansen et al., 
1993) 

 
Interfacial tension with water (dyn/cm): 
At pH 7: 32.4, 32.3, 32.2, and 32.1 at 20, 25, 30, and 40 °C, respectively (Saien and Aghababaei, 

2005) 
 
Ionization potential (eV): 
9.13 (quoted, Yoshida et al., 1983) 
8.75 (NIOSH, 1997) 
 
Bioconcentration factor, log BCF: 
1.55 (goldfish, Ogata et al., 1984) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.45 using method of Karickhoff et al. (1979) 
3.40 (estimated, Ellington et al., 1993) 
 
Octanol/water partition coefficient, log Kow: 
3.63 (Chiou et al., 1977, 1982) 
3.66 (quoted, Leo et al., 1971) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, and ether (Weast, 1986) 
 
Solubility in water: 
48.3 mg/kg at 25 °C (shake flask-GLC, Price, 1976) 
50.5 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
53 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1963) 
65.3 mg/L in distilled water at 25.0 °C, 42.5 mg/L in seawater at 25.0 °C (shake flask-GC, Sutton 

and Calder, 1975). 
73 mg/L solution at 25.0 °C (shake flask-UV spectrophotometry, Andrews and Keefer, 1950a) 
0.299 mM in 0.5 M NaCl at 25 °C (Wasik et al., 1984) 
495, 510, 568, and 638 µM at 15, 25, 35, and 45 °C, respectively (Sanemasa et al., 1982) 
500 mg/L in artificial seawater at 25 °C (Price et al., 1974) 
In mole fraction (x 10-5): 1.2050 at 24.94 °C, 1.2416 at 29.98 °C, 1.2825 at 34.92 °C, 1.3446 at 

39.96 °C, 1.4162 at 44.91 °C, 1.5037 at 49.90 °C, 1.6011 at 54.92 °C, 1.7221 at 59.98 °C, 
1.8624 at 65.17 °C, 2.0302 at 70.32 °C, 2.2064 at 75.10 °C, 2.4212 at 80.21 °C (continuous 
circulation cell-UV spectrophotometry, Glew and Robertson, 1956) 

170 mg/kg at 25 °C (shake flask-turbidimetric, Stearns et al., 1947) 
9.80 x 10-6 at 25 °C (mole fraction, inert gas stripping-GC, Li et al., 1993) 
 
Vapor density: 
4.91 g/L at 25 °C, 4.15 (air = 1) 
 
Vapor pressure (mmHg): 
3.2 at 20 °C (quoted, Verschueren, 1983) 
4.6 at 25 °C (quoted, Mackay et al., 1982) 
 
Environmental fate: 
 Biological. When isopropylbenzene was incubated with Pseudomonas putida, the substrate was 
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converted to ortho-dihydroxy compounds in which the isopropyl part of the compound remained 
intact (Gibson, 1968). Oxidation of isopropylbenzene by Pseudomonas desmolytica S44B1 and 
Pseudomonas convexa S107B1 yielded 3-isopropylcatechol and a ring fission product, (+)-2-
hydroxy-7-methyl-6-oxooctanoic acid (Jigami et al., 1975). 
 Surface Water. Mackay and Wolkoff (1973) estimated an evaporation half-life of 14.2 min from 
a surface water body that is 25 °C and 1 m deep. 
 Photolytic. Major products reported from the photooxidation of isopropylbenzene with nitrogen 
oxides include nitric acid and benzaldehyde (Altshuller, 1983). A n-hexane solution containing 
isopropylbenzene and spread as a thin film (4 mm) on cold water (10 °C) was irradiated by a 
mercury medium pressure lamp. In 3 h, 22% of the applied isopropylbenzene photooxidized into 
α,α-dimethylbenzyl alcohol, 2-phenylpropionaldehyde, and allylbenzene (Moza and Feicht, 
1989). 
 A rate constant of 3.7 x 109 L/molecule·sec was reported for the reaction of isopropylbenzene 
with OH radicals in the gas phase (Darnall et al., 1976). Similarly, a room temperature rate 
constant of 6.6 x 10-12 cm3/molecule·sec was reported for the vapor-phase reaction of 
isopropylbenzene with OH radicals (Atkinson, 1985). At 25 °C, a rate constant of 6.25 x 10-12 
cm3/molecule·sec was reported for the same reaction (Ohta and Ohyama, 1985). 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water vapor. 
 Isopropylbenzene will not hydrolyze because it does not contain a hydrolyzable functional 
group. 
 The calculated evaporation half-life of isopropylbenzene from surface water 1 m deep at 25 °C 
is 5.79 h (Mackay and Leinonen, 1975). 
 
Exposure limits: NIOSH REL: TWA 50 ppm (245 mg/m3), IDLH 900 ppm; OSHA PEL: TWA 
50 ppm; ACGIH TLV: TWA 50 ppm (adopted). 
 
Symptoms of exposure: Vapors may cause irritation to the eyes, skin, and upper respiratory 
system. Narcotic at high concentrations (Patnaik, 1992). 
 
Toxicity: 
 EC50 (72-h) for Selenastrum capricornutum 2.6 mg/L (Galassi et al., 1988). 
 LC50 (96-h) for Salmo gairdneri 2.7 mg/L, Poecilia reticulata 5.1 mg/L (Galassi et al., 1988). 
 Acute oral LD50 for rats 1,400 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard: As of October 1995, no MCLGs or MCLs have been proposed 
although isopropylbenzene has been listed for regulation (U.S. EPA, 1996). A DWEL of 400 µg/L 
was recommended (U.S. EPA, 2000). 
 
Source: Detected in distilled water-soluble fractions of 94 octane gasoline and Gasohol at 
concentrations of 0.14 and 0.15 mg/L, respectively (Potter, 1996). 
 Thomas and Delfino (1991) equilibrated contaminant-free groundwater collected from 
Gainesville, FL with individual fractions of three individual petroleum products at 24–25 °C for 
24 h. The aqueous phase was analyzed for organic compounds via U.S. EPA approved test method 
602. Average isopropylbenzene concentrations reported in water-soluble fractions of unleaded 
gasoline and kerosene were 235 and 28 µg/L, respectively. When the authors analyzed the 
aqueous-phase via U.S. EPA approved test method 610, average isopropylbenzene concentrations 
in water-soluble fractions of unleaded gasoline and kerosene were lower, i.e., 206 and 22 µg/L, 
respectively. Isopropylbenzene was detected in both water-soluble fractions of diesel fuel but were 
not quantified. 
 Isopropylbenzene was detected in California Phase II reformulated gasoline at a concentration 
of 830 mg/kg (Schauer et al., 2002). 
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 Isopropylbenzene naturally occurs in Ceylon cinnamon, cumin, and ginger (1 ppm in rhizome) 
(Duke, 1992). 
 
Uses: Manufacture of acetone, acetophenone, diisopropylbenzene, α-methylstyrene and phenol, 
polymerization catalysts; constituent of motor fuel, asphalt, and naphtha; catalyst for acrylic and 
polyester-type resins; octane booster for gasoline; solvent. 
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ISOPROPYL ETHER 
 
Synonyms: AI3-24270; Bis(isopropyl) ether; BRN 1731256; Diisopropyl ether; Diisopropyl 
oxide; DIPE; EINECS 203-560-6; IPE; 2-Isopropoxypropane; 2,2′-Oxybis(propane); UN 1159. 
 

O CH3H3C

CH3 CH3  
 
Note: Stabilized with 5 to 10 ppm butylated hydroxytoluene (Acros Organics, 2002) to prevent 
formation of explosive peroxides. 
 
CASRN: 108-20-3; DOT: 1159; DOT label: Flammable liquid; molecular formula: C6H14O; FW: 
102.18; RTECS: TZ5425000; Merck Index: 12, 5231 
 
Physical state, color, and odor: 
Clear, colorless, volatile, flammable liquid with a penetrating, sweet, ether-like odor. 
Experimentally determined detection and recognition odor threshold concentrations were 70 µg/m3 
(17 ppbv) and 220 µg/m3 (53 ppbv), respectively (Hellman and Small, 1974). 
 
Melting point (°C): 
-85.9 (Weast, 1986) 
 
Boiling point (°C): 
68.52 (Fuangfoo et al., 1999) 
 
Density (g/cm3): 
0.7241 at 20 °C (Weast, 1986) 
0.7388 at 5.00 °C, 0.7182 at 25.00 °C, 0.6913 at 50.00 °C (750 mmHg, Ulbig et al., 1998) 
0.71852 at 25.00 °C (Fuangfoo et al., 1999) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.72 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
-28 (NIOSH, 1997) 
-9 (open cup, Windholz et al., 1983) 
 
Lower explosive limit (%): 
1.4 (NIOSH, 1997) 
 
Upper explosive limit (%): 
7.9 (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
2.876 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
2.26 at 23 °C (headspace-GC, Miller and Stuart, 2000) 
2.04 at 25 °C (Nielsen et al., 1994) 
2.57 at 25 °C (headspace-GC, Arp and Schmidt, 2004) 
 
Interfacial tension with water (dyn/cm): 
17.9 at 20 °C (Donahue and Bartell, 1952) 
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Ionization potential (eV): 
9.20 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic ethers are 
lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
1.52 (shake flask-GC, Funasaki et al., 1985) 
 
Solubility in organics: 
Miscible with alcohol and ether (Windholz et al., 1983) 
 
Solubility in water: 
0.02 mol/L at 25 °C (Hine and Weimar, 1965) 
1.59 x 10-3 at 25 °C (mole fraction, inert gas stripping-GC, Li et al., 1993) 
In wt %: 2.28 at 0 °C, 1.02 at 9.7 °C, 0.79 at 20.0 °C, 0.54 at 31.0 °C, 0.41 at 40.8 °C, 0.28 at 50.7 

°C, 0.22 at 61.0 °C (shake flask-GC, Stephenson, 1992) 
 
Vapor density: 
4.18 g/L at 25 °C, 3.53 (air = 1) 
 
Vapor pressure (mmHg): 
56.8 at 5.00 °C, 73.5 at 10.00 °C, 94.0 at 15.00 °C, 118.9 at 20.00 °C, 1149.3 at 25.00 °C, 185.2 at 

30.00 °C, 227.8 at 35.00 °C, 278.2 at 40.00 °C, 337.0 at 45.00 °C, 405.3 at 50.00 °C (Garriga et 
al., 1999) 

 
Environmental fate: 
 Biological. Bridié et al. (1979) reported BOD and COD values of 0.19 and 1.75 g/g using 
filtered effluent from a biological sanitary waste treatment plant. These values were determined 
using a standard dilution method at 20 °C and stirred for a period of 5 d. The ThOD for isopropyl 
ether is 2.82 g/g. 
 Chemical/Physical. May form explosive peroxides on standing with air (NIOSH, 1997). 
 At an influent concentration of 1,018 mg/L, treatment with GAC resulted in an effluent 
concentration of 203 mg/L. The adsorbability of the GAC used was 162 mg/g carbon (Guisti et al., 
1974). 
 Isopropyl will not hydrolyze in water except at elevated temperatures and low pH. 
 
Exposure limits: NIOSH REL: TWA 500 ppm (2,100 mg/m3), IDLH 1,400 ppm; OSHA PEL: 
TWA 250 ppm. 
 
Symptoms of exposure: Narcotic and irritant to skin and mucous membranes. Exposure to high 
concentrations may cause intoxication, respiratory arrest, and death (Patnaik, 1992). 
 
Toxicity: 
 LC50 (96-h) for Pimephales promelas 900 mg/L (Broderius and Kahl, 1985). 
 Acute oral LD50 for rats 8,470 mg/kg; LD50 (inhalation) for mice 131 gm/m3, rats 162 gm/m3 
(quoted, RTECS, 1985). 
 
Source: Some unleaded gasoline may contain isopropyl ether and other oxygenates as an octane 
booster and to prevent engine knock. 
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Uses: Solvent for waxes, resins, dyes, animal, vegetable and mineral oils; paint and varnish 
removers; rubber cements; extracting acetic acid from solution; spotting compositions; rubber 
cements; oxygenate in gasoline; organic synthesis. 
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KEPONE 
 
Synonyms: AI3-16391; Caswell No. 275; C-01792; CCRIS 128; Chlordecone; CIBA 8514; Clor-
decone; Compound 1189; 1,2,3,5,6,7,8,9,10,10-Decachloro[5.2.1.02,6.03,9.05,8]decano-4-one; Deca-
hloroketone; Decachloro-1,3,4-metheno-2H-cyclobuta[cd]pentalen-2-one; Decachlorooctahydro-
kepone-2-one; Decachlorooctahydro-1,3,4-metheno-2H-cyclobuta[cd]pentalen-2-one; Decachloro-
1,3,4-metheno-2H-cyclobuta[cd]pentalin-2-one; 1,1a,3,3a,4,5,5a,5b,6-Decachlorooctahydro-
1,3,4-metheno-2H-cyclobuta[cd]pentalen-2-one; Decachloropentacyclo[5.2.1.02,6.04,10.05,9]dec-
an-3-one; Decachlorotetracyclodecanone; Decachlorotetrahydro-4,7-methanoindeneone; EINECS 
205-601-3; ENT 16391; EPA pesticide chemical code 027701; GC-1189; General chemicals 1189; 
Merex; NA 2761; NCI-C00191; NSC 124074; RCRA waste number U142; UN 2769. 

O Cl Cl

ClCl

Cl
Cl

Cl

Cl

Cl

Cl

 
 
CASRN: 143-50-0; DOT: 2761; DOT label: Poison; molecular formula: C10Cl10O; FW: 490.68; 
RTECS: PC8575000; Merck Index: 12, 2131 
 
Physical state, color, and odor: 
Colorless to tan, odorless, noncombustible, crystalline solid 
 
Melting point (°C): 
Sublimes at 352.8 (NIOSH, 1997) 
 
Boiling point (°C): 
Decomposes at 350 (Windholz et al., 1983) 
 
Flash point (°C): 
Noncombustible solid (NIOSH, 1997) 
 
Henry’s law constant (x 10-2 atm⋅m3/mol): 
3.11 at 25 °C (approximate - calculated from experimentally determined water solubility and 
vapor pressure values) 
 
Bioconcentration factor, log BCF: 
4.00 (activated sludge), 2.65 (algae), 2.76 (golden ide) (Freitag et al., 1985) 
2.84 (Palaemonetes pugio), 0.91 (Callinectes sapidus), 3.19 (Cyprinodon variegatus), 3.09 

(Leiostomus xanthurus) (Schimmel and Wilson, 1977) 
 
Soil organic carbon/water partition coefficient, log Koc: 
4.74 (calculated, Mercer et al., 1990) 
 
Octanol/water partition coefficient, log Kow: 
5.30 (shake flask-HPLC, Ellington and Stancil, 1988) 
 
Solubility in organics: 
Soluble in acetic acid, alcohols, and ketones (Windholz et al., 1983) 
 
Solubility in water (mg/L): 
7.600 at 24 °C (shake flask-nephelometry, Hollifield, 1979) 
2.7 at 20–25 °C (Kilzer et al., 1979) 
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Vapor pressure (mmHg): 
2.25 x 10-7 at 25 °C (Kilzer et al., 1979) 
 
Environmental fate: 
 Photolytic. Kepone-contaminated soils obtained from a site in Hopewell, VA were analyzed by 
GC/MS. 8-Chloro and 9-chloro homologs identified suggested these were photodegradation 
products of kepone (Borsetti and Roach, 1978). 
 Products identified from the photolysis of kepone in cyclohexane were 1,2,3,4,6,7,9,10,10-
nonachloro-5,5-dihydroxypentacyclo[5.3.0.02,6.03,9.04,8]decane for the hydrate and 1,2,3,4,6,7,-
9,10,10-nonachloro-5,5-dimethoxypentacyclo[5.3.0.02,6.03,9.04,8]decane (Alley et al., 1974). 
 Chemical/Physical. Readily reacts with moisture forming hydrates (Hollifield, 1979). 
Decomposes at 350 °C (Windholz et al., 1983), probably emitting toxic chlorine fumes. 
 Kepone will not hydrolyze to any reasonable extent (Kollig, 1993). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: TWA 1 µg/m3. NIOSH (1997) 
recommends the most reliable and protective respirators be used, i.e., a self-contained breathing 
apparatus that has a full facepiece and is operated under positive-pressure or a supplied-air 
respirator that has a full facepiece and is operated under pressure-demand or under positive-
pressure in combination with a self-contained breathing apparatus operated under pressure-
demand or positive-pressure. 
 
Symptoms of exposure: May cause tremors (NIOSH, 1997) 
 
Toxicity: 
 EC50 (48-h) for Chironomus plumosus 320 µg/L, Daphnia magna 260 µg/L, Gammarus 
pseudolimnaeus 180 µg/L (Johnson and Finley, 1980), Chironomus plumosus 350 µg/L (Sanders 
et al., 1981). 
 LC50 (26 to 30-d) for adult Pimephales promelas 31 µg/L (Spehar et al., 1982). 
 LC50 (96-h) for rainbow trout 30 µg/L, bluegill sunfish 72 µg/L, channel catfish 225 µg/L, 
redear sunfish 44 µg/L (Johnson and Finley, 1980), Cyprinodon variegatus 69.5 µg/L, Leiostomus 
xanthurus 6.6 µg/L, decapod (Palaemonete pugio) 120.9 µg/L (Schimmel and Wilson, 1977), 
decapod (Callinectes sapidus) >210 µg/L (quoted, Reish and Kauwling, 1978), amphipod 
(Gammarus pseudolimnaeus) 180 µg/L (Sanders et al., 1981). 
 LC50 (48-h) for sunfish 0.27 ppm, trout 38 ppb (quoted, Verschueren, 1983). 
 LC50 (24-h) for bluegill sunfish 257 ppb, trout 66 ppb, rainbow trout 156 ppb (quoted, 
Verschueren, 1983), Salmo gairdneri 82 µg/L (Mayer and Ellersieck, 1986). 
 Acute oral LD50 for dogs 250 mg/kg, quail 237 mg/kg, rats 95 mg/kg, rabbits 65 mg/kg (quoted, 
RTECS, 1985). 
 
Uses: Not commercially produced in the United States. Insecticide; fungicide. 
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LINDANE 
 
Synonyms: Aalindan; Aficide; Agrisol G-20; Agrocide; Agrocide 2; Agrocide 6G; Agrocide 7; 
Agrocide III; Agrocide WP; Agronfexit; AI3-07796; Ameisenatod; Ameisenmittel merck; 
Aparasin; Aphtiria; Aplidal; Arbitex; BBH; Benhex; Bentox 10; Benzene hexachloride; Benzene-
γ-hexachloride; γ-Benzene hexachloride; Bexol; BHC; γ-BHC; BRN 1907337; Caswell No. 079; 
Caswell No. 527; Celanex; Chloran; Chloresene; Codechine; DBH; Detmol-extrakt; Detox 25; 
Devoran; Dol granule; EINECS 200-401-2; ENT 7796; Entomoxan; EPA pesticide chemical code 
009001; Exagama; Forlin; Gallogama; Gamacid; Gamaphex; Gamene; Gamiso; Gammahexa; 
Gammalin; Gammexane; Gammopaz; Gexane; HCCH; HCH; γ-HCH; Heclotox; HEXA; 
γ-Hexachlor; Hexachlofran; γ-Hexachloran; Hexachlorane; γ-Hexachlorane; γ-Hexachloroben-
zene; 1,2,3,4,5,6-Hexachlorocyclohexane; 1α,2α,3β,4α,5α,6β-Hexachlorocyclohexane; 
1,2,3,4,5,6-Hexachloro-γ-cyclohexane; γ-Hexachlorocyclohexane; γ-1,2,3,4,5,6-Hexachlorocy-
clohexane; Hexatox; Hexaverm; Hexicide; Hexyclan; HGI; Hortex; Inexit; γ-Isomer; Isotox; 
Jacutin; Kokotine; Kwell; Lendine; Lentox; Lidenal; Lindafor; Lindagam; Lindagrain; Linda-
granox; γ-Lindane; Lindapoudre; Lindatox; Lindosep; Lintox; Lorexane; Milbol 49; Mszycol; NA 
2761; NCI-C00204; Neo-scabicidol; Nexen FB; Nexit; Nexit-stark; Nexol-E; Nicochloran; 
Novigam; Omnitox; Ovadziak; Owadziak; Pedraczak; Pflanzol; Quellada; RCRA waste number 
U129; Silvanol; Spritz-rapidin; Spruehpflanzol; Streunex; Tap 85; TBH; Tri-6; Viton. 
 

Cl

Cl

Cl

Cl

Cl

Cl

 
 
CASRN: 58-89-9; DOT: 2761; DOT label: Poison; molecular formula: C6H6Cl6; FW: 290.83; 
RTECS: GV4900000; Merck Index: 12, 5526 
 
Physical state, color, and odor: 
Colorless to yellow crystalline solid with a slight, musty, chlorinated-like odor. Odor threshold 
concentration is 12.0 mg/kg (Sigworth, 1964). Robeck et al. (1965) reported an odor threshold of 
330 ppb. 
 
Melting point (°C): 
115.7 (Plato and Glasgow, 1969) 
112.9 (Sunshine, 1969) 
 
Boiling point (°C): 
323.4 (Weast, 1986) 
 
Density (g/cm3): 
1.5691 at 23.6 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.59 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Noncombustible solid (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
14.6 (Hinckley et al., 1990) 
9.78 (Plato and Glasgow, 1969) 



Lindane    649 
 

 

Heat of fusion (kcal/mol): 
3.800 (DSC, Plato and Glasgow, 1969) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
4.8 (Eisenreich et al., 1981) 
245 (Spencer and Cliath, 1988) 
2.43 at 23 °C (fog chamber-GC, Fendinger et al., 1989) 
11.9 at 23 °C (wetted-wall column, Fendinger and Glotfelty, 1988) 
17.8 at 20.00 °C (gas stripping, Jantunen and Bidleman, 2000) 
7.20 at 10 °C, 17.8 at 20 °C, 38.5 at 30 °C, 57.2 at 35 °C, 79.0 at 40 °C (gas stripping, Jantunen 

and Bidleman, 2000) 
51.5 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
3.95 at 5 °C, 6.02 at 10 °C, 11.8 at 20 °C, 32.6 at 30 °C, 58.2 at 35 °C (average of bubble stripping 

and dynamic headspace techniques-GC, Sahsuvar et al., 2003) 
Artificial seawater (3.5% NaCl): 3.44 at 5 °C, 6.14 at 10 °C, 8.50 at 15 °C, 8.58 at 20 °C, 18.8 at 

25 °C (dynamic equilibrium system-GC, Xie et al., 2004) 
12.8 at 5 °C, 14.8 at 15 °C, 18.8 at 20 °C, 26.6 at 25 °C, 38.5 at 35 °C (gas stripping-GC, Cetin et 

al., 2006) 
 
Bioconcentration factor, log BCF: 
3.08–3.30 (fish tank), 3.00 (Lake Ontario) (rainbow trout, Oliver and Niimi, 1985) 
2.00 (B. subtilis, Grimes and Morrison, 1975) 
2.65 (brown trout, Sugiura et al., 1979) 
2.38 (algae, Geyer et al., 1984) 
2.91 (activated sludge), 2.57 (golden ide) (Freitag et al., 1985) 
2.65 (freshwater fish), 2.63 (fish, microcosm) (Garten and Trabalka, 1983) 
1.92 (pink shrimp), 2.34 (pin fish), 1.80 (grass shrimp), 2.69 (sheepshead minnow) (Schimmel et 

al., 1977a) 
3.42 freshwater clam (Corbicula manilensis) (Hartley and Johnston, 1983) 
2.08 mussel (Mytilus edulis) (Renberg et al., 1985) 
2.26 (Pimephales promelas, Devillers et al., 1996) 
1.57–1.75 (Lymnaea palustris, Thybaud and Caquet, 1991) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.86, 2.94 (Svea silt loam), 2.88 (Hegne silty clay), 2.89 (Fargo silty clay), 2.91 (sandy loam, 

Ontonagon clay), 2.92 (Milaca silty loam), 2.93 (Kranzburg silty clay), 2.99 (Fayette silty 
loam), 3.00 (Canisteo clay), 3.03 (Lester fine silty loam), 3.05 (Zimmerman soil), 3.10 
(Brainerd fine silty loam), 3.11 (Bearden silt), 3.26, 3.36 (Blue Earth silt), 3.51 (Ulen silty 
loam) (Adams and Li, 1971) 

2.88 (Gila silt loam, Huggenberger et al., 1972) 
3.03 (Wahid and Sethunathan, 1979) 
2.87 (log Kom, Chiou et al., 1985) 
3.11 (Spencer and Cliath, 1988) 
3.52 (Ramamoorthy, 1985) 
2.93 (log Kom, Sharom et al., 1980a) 
3.42 (Chin et al., 1988) 
3.238 (silt loam, Chiou et al., 1979) 
3.2885 (Reinbold et al., 1979) 
2.99, 3.01, and 3.09 for muck, Fox loamy sand, and Brookstone sandy loam, respectively (Kay 

and Elrick, 1971) 
3.00 (Alfisol, pH 7.5) (Rippen et al., 1982) 
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2.81 (Rao and Davidson, 1980) 
2.76 (sandy clay loam), 3.04 (clay) (Albanis et al., 1989) 
2.88 (Commerce soil), 2.96 (Tracy soil), 2.87 (Catlin soil) (McCall et al., 1981) 
2.38 (average of 2 soil types, Kanazawa, 1989) 
2.84–3.11 (5 soils, Kishi et al., 1990) 
Ca-Staten peaty muck and Ca-Venanado clay: 3.47 and 3.19 at 10 °C, 3.41 and 3.12 at 20 °C, 3.32 

and 3.07 at 30 °C, 3.19 and 3.02 at 40 °C (Mills and Biggar, 1969) 
3.27 (Powerville sediment (Caron et al., 1985) 
 
Octanol/water partition coefficient, log Kow: 
3.89 (estimated using HPLC, DeKock and Lord, 1987; Rippen et al., 1982) 
3.70 (Chiou et al., 1986) 
3.66 (Travis and Arms, 1988) 
3.72 at 22 °C (shake flask-GLC, Kurihara et al., 1973) 
3.20 (Geyer et al., 1984) 
3.57 at 20 °C (shake flask-HPLC, Kishi and Hashimoto, 1989) 
3.67 (estimated from HPLC capacity factors, Eadsforth, 1986) 
3.688 at 25 °C (shake flask-GLC, de Bruijn et al., 1989) 
3.69 at 25 °C (shake flask-HPLC, Paschke et al., 1998) 
 
Solubility in organics: 
Wt % at 20 °C: 30.31 in acetone, 22.42 in benzene, 19.35 in chloroform, 17.22 in ether, 6.02 in 

ethanol (Windholz et al., 1983) 
9.76 and 13.97 g/L in hexane at 10 and 20 °C, respectively (shake flask-GC, Mills and Biggar, 

1969) 
92.8 g/kg in triolein at 25 °C (Chiou and Manes, 1986) 
 
Solubility in water: 
7.87 mg/L at 24 °C (Chiou et al., 1986) 
17.0 mg/L at 24 °C (shake flask-nephelometry, Hollifield, 1979) 
7.52 ppm at 25 °C (Masterton and Lee, 1972) 
7.8 mg/L at 25 °C (extraction-GLC, Weil et al., 1974) 
7.3 ppm at 25 °C, 12 ppm at 35 °C, 14 ppm at 45 °C (Berg, 1983) 
6.98 ppm (Caron et al., 1975) 
7.5 mg/L at 25 °C (Spencer and Cliath, 1988) 
7.8 mg/L at 25 °C (Chiou et al., 1979) 
5.75 to 7.40 ppm at 28 °C (Kurihara et al., 1973) 
12 ppm at 26.5 °C (Bhavnagary and Jayaram, 1974) 
In ppb: 2,150 at 15 °C, 6,800 at 25 °C, 11,400 at 35 °C, 15,200 at 45 °C (particle size ≤5 µm, 

Biggar and Riggs, 1974) 
At 20–25 °C: 6,600 ppb (particle size ≤5 µm), 500 ppb (particle size ≤0.04 µm) (Robeck et al., 

1975) 
9.2 mg/L at 25 °C (Saleh et al., 1982) 
8.5 mg/L at 20 °C (Mills and Biggar, 1969) 
7.2 mg/L at 25 °C (generator column-GC, Paschke et al., 1998) 
 
Vapor density (ng/L): 
518 at 20 °C, 1,971 at 30 °C, 6,784 at 40 °C (Spencer and Cliath, 1970) 
 
Vapor pressure (x 10-6 mmHg): 
802.5 at 25 °C (calculated from GC retention time data, Hinckley et al., 1990) 
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67 at 25 °C (Spencer and Cliath, 1988) 
16.6 at 10 °C, 70.5 at 20 °C, 314 at 30 °C (gas saturation, Wania et al., 1994) 
32.25 at 20 °C (Dobbs and Cull, 1982) 
128 at 30 °C (Nash, 1983; Tinsley, 1979) 
14.3 at 25 °C (Klöpffer et al., 1988) 
28.0, 55.3, 87.0, 168.8, 285.8, 297.0, and 538.5 at 19.58, 24.95, 28.42, 33.58, 37.82, 37.86, and 

43.32 °C, respectively (Boehncke et al., 1996) 
 
Environmental fate: 
 Biological. In a laboratory experiment, a strain of Pseudomonas putida culture transformed 
lindane to γ-3,4,5,6-tetrachlorocyclohexane (γ-TCCH), γ-pentachlorocyclohexane (γ-PCCH), and 
α-BHC (Benezet and Matsumura, 1973). γ-TCCH was also reported as a product of lindane 
degradation by Clostridium sphenoides (MacRae et al., 1969; Heritage and MacRae, 1977, 1977a), 
an anaerobic bacterium isolated from flooded soils (MacRae et al., 1969; Sethunathan and 
Yoshida, 1973a). Lindane degradation by Escherichia coli also yielded γ-PCCH (Francis et al., 
1975). Evidence suggests that degradation of lindane in anaerobic cultures or flooded soils 
amended with lindane occurs via reductive dehalogenation producing chlorine-free volatile 
metabolites (Sethunathan and Yoshida, 1973a). 
 After a 30-d incubation period, the white rot fungus Phanerochaete chrysosporium converted 
lindane to carbon dioxide. Mineralization began between the third and sixth day of incubation. The 
production of carbon dioxide was highest between 3 to 18 d of incubation, after which the rate of 
carbon dioxide produced decreased until the 30th day. It was suggested that the metabolism of 
lindane and other compounds, including p,p′-DDT, TCDD, and benzo[a]pyrene, was dependent on 
the extracellular lignin-degrading enzyme system of this fungus (Bumpus et al., 1985). White rot 
fungi, namely Phanerochaete chrysosporium, Pleurotus sajorcaju, Pleurotus florida, and 
Pleurotus eryngii, biodegraded lindane (50 µM) at degradation yields of 10.57 to 34.34, 20.68 to 
89.11, 17.76 to 28.90, and 67.13 to 82.40%, respectively. The experiments were conducted in a 
culture incubated at 30 °C for 20 d (Arisoy, 1998). 
 Beland et al. (1976) studied the degradation of lindane in sewage sludge under aerobic 
conditions. Lindane underwent reactive hydrodechlorination forming 3,4,5,6-tetrachlorocyclohex-
1-ene (γ-BTC). The amount of γ-BTC that formed reached a maximum concentration of 5% after 2 
wk. Continued incubation with sewage sludge resulted in decreased concentrations. The evidence 
suggested that γ-BTC underwent reduction affording benzene (Beland et al., 1976). Hill and 
McCarty (1967) reported that lindane (1 ppm) in sewage sludge completely degraded in 24 h. 
Under anaerobic conditions, the rate of degradation was higher. 
 When lindane was incubated in aerobic and anaerobic soil suspensions for 3 wk, 0 and 63.8% 
was lost, respectively (MacRae et al., 1984). Using settled domestic wastewater inoculum, lindane 
(5 and 10 mg/L) did not degrade after 28 d of incubation at 25 °C (Tabak et al., 1981). When 
lindane was incubated in river water samples and sediments for 3 wk, 80% of the applied amount 
had degraded. Under sterilized conditions, >95% was recovered after 12 wk. Under unsterile and 
sterile conditions, 20 and 80% of the recovered lindane was bound to sediments (Oloffs et al., 
1973; Oloffs and Albright, 1974). 
 Soil. Lindane degraded rapidly in flooded rice soils (Raghu and MacRae, 1966). In moist soils, 
lindane biodegraded to (γ-PCCH) (Elsner et al., 1972; Kearney and Kaufman, 1976; Fuhremann 
and Lichtenstein, 1980). Under anaerobic conditions, degradation by soil bacteria yielded γ-BTC 
and α-BHC (Kobayashi and Rittman, 1982). Other reported biodegradation products include 
pentachlorocyclohexane, pentachlorobenzene, tetrachlorocyclohex-1-enes, and tetrachloro-
benzenes (Moore and Ramamoorthy, 1984). Incubation of lindane for 6 wk in a sandy loam soil 
under flooded conditions yielded γ-TCCH, γ-2,3,4,5,6-pentachlorocyclohex-1-ene, and small 
amounts of 1,2,4-trichlorobenzene, 1,2,3,4-tetrachlorobenzene, 1,2,3,5-, and/or 1,2,4,5-tetrachloro-
benzene (Mathur and Saha, 1975). Incubation of lindane in moist soil for 8 wk yielded the follow-
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ing metabolites: γ-BTC, γ-1,2,3,4,5-pentachlorocyclohex-1-ene, pentachlorobenzene, 1,2,3,4-, 
1,2,3,5-, and/or 1,2,4,5-tetrachlorobenzene, 1,2,4-trichlorobenzene, 1,3,5-trichloroben-zene, 1,3- 
and/or 1,4-dichlorobenzene (Mathur and Saha, 1977). 
 Microorganisms isolated from a loamy sand soil degraded lindane and some of the metabolites 
identified were pentachlorobenzene, 1,2,4,5-tetrachlorobenzene, 1,2,3,5-tetrachlorobenzene, 
γ-PCCH, γ-TCCH and β-3,4,5,6-tetrachloro-1-cyclohexane (β-TCCH) (Tu, 1976). γ-PCCH was 
also reported as a metabolite of lindane in an Ontario soil that was pretreated with p,p′-DDT, 
dieldrin, lindane, and heptachlor (Yule et al., 1967). The reported half-life in soil is 266 d (Jury et 
al., 1987). 
 Indigenous microbes in soil partially degraded lindane to carbon dioxide (MacRae et al., 1967). 
In a 42-d experiment, 14C-labeled lindane applied to soil-water suspensions under aerobic and 
anaerobic conditions gave 14CO2 yields of 1.9 and 3.0%, respectively (Scheunert et al., 1987). 
 In a moist Hatboro silt loam, volatilization yields of 50 and 90% were found after 6 h and 6 d, 
respectively. In a dry Norfolk sand loam, 12% volatilization was reported after 50 h (Glotfelty et 
al., 1984). The average half-lives for lindane in aerobic and flooded soils under laboratory 
conditions were 276 and 114 d, respectively (Mathur and Saha, 1977). In field soils, the half-lives 
ranged from 88 d to 3.2 yr with an average half-life of 426 d (Lichtenstein and Schulz, 1959, 
1959a; Lichtenstein et al., 1971; Voerman and Besemer, 1975; Mathur and Saha, 1977). 
 Surface Water. Lindane degraded in simulated lake impoundments under both aerobic (15%) 
and anaerobic (90%) conditions. Lindane degraded primarily to α-BHC with trace amounts of 
δ-BHC (Newland et al., 1969). 
 Mackay and Wolkoff (1973) estimated an evaporation half-life of 289 d from a surface water 
body that is 25 °C and 1 m deep. 
 Surface Water. Hargrave et al. (2000) calculated BAFs as the ratio of the compound tissue 
concentration [wet and lipid weight basis (ng/g)] to the concentration of the compound dissolved 
in seawater (ng/mL). Average log BAF values for lindane in ice algae and phyto-plankton 
collected from the Barrow Strait in the Canadian Archipelago were 5.68 and 5.49, respectively. 
 Plant. Lindane appeared to be metabolized by several grasses to hexachlorobenzene and α-
BHC, the latter isomerizing to β-BHC (Steinwandter, 1978; Steinwandter and Schluter, 1978). Oat 
plants were grown in two soils treated with [14C]lindane. 2,4,5-Trichlorophenol and possibly 
γ-PCCH were identified in soils but no other compounds other than lindane were identified in the 
oat roots or tops (Fuhremann and Lichtenstein, 1980). The half-life of lindane in alfalfa was 3.3 d 
(Treece and Ware, 1965). 
 Photolytic. Photolysis of lindane in aqueous solutions gives β-BHC (U.S. Department of Health 
and Human Services, 1989). When an aqueous solution containing lindane was photooxidized by 
UV light at 90–95 °C, 25, 50, and 75% degraded to carbon dioxide after 3.0, 17.4, and 45.8 h, 
respectively (Knoevenagel and Himmelreich, 1976). 
 Chemical/Physical. In basic aqueous solutions, lindane dehydrochlorinates to form penta-
chlorocyclohexene, then to trichlorobenzenes. In a buffered aqueous solution at pH 8 and 5 °C, the 
calculated hydrolysis half-life was determined to be 42 yr (Ngabe et al., 1993). The hydrolysis rate 
constant for lindane at pH 7 and 25 °C was determined to be 1.2 x 10-4/h, resulting in a half-life of 
241 d (Ellington et al., 1987). The hydrolysis half-lives decrease as the temperature and pH 
increases. Hydrolysis half-lives of 4.4 d, 2.4 d, 9.6 min, and 1.8 min were reported at 65.5 °C (pH 
6.85), 65.5 °C (pH 7.24), 46.0 °C (pH 10.98), and 37.0 °C (pH 11.29), respectively (Ellington et 
al., 1987). 
 In weakly basic media, lindane undergoes trans-dehydrochlorination of the axial chlorines to 
give the intermediate 1,3,4,5,6-pentachlorocyclohexane. This compound reacts with water forming 
1,2,4-trichlorobenzene, 1,2,3-trichlorobenzene, and HCl. Three molecules of the acid are produced 
for every molecule of lindane that reacts (Cremlyn, 1991; Kollig, 1993). 
 When lindane in hydrogen-saturated deionized water was exposed to a slurry of palladium 
catalyst (1%) at room temperature, benzene and chloride ions formed as the final products (Schüth 
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and Reinhard, 1997). 
 Lindane (0.004 to 0.005 mM) reacted with OH radicals generated from Fenton’s reagent in 
water (pH 2.8) at a rate of 1.1 x 109/M⋅sec. At pH 2.9 and concentrations of 0.007 and 0.004 mM, 
the reaction rates were 5.8 x 108 and 5.2 x 108/M⋅sec, respectively (Haag and Yao, 1992). 
 Brubaker and Hites (1998) investigated the gas-phase reaction of lindane with OH radicals in a 
helium gas filled quartz chamber at temperatures of 74, 94, and 112 °C. The measured OH 
reaction rate constants were extrapolated by the Arrhenius equation. The estimated rate constants 
at 4 and 25 °C were 1.2 and 1.9 x 10-13 cm3/sec. 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities were 
256, 83, 27, and 8.8 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits (mg/m3): NIOSH REL: TWA 0.5, IDLH 50; OSHA PEL: TWA 0.5; ACGIH 
TLV: TWA 0.5 (adopted). 
 
Symptoms of exposure: Irritates eyes, nose, throat, and skin; headache, nausea, clonic 
convulsions, respiratory problems, cyanosis, aplastic anemia, and muscle spasms (NIOSH, 1997). 
 
Toxicity: 
 EC10 and EC50 concentrations inhibiting the growth of alga Scenedesmus subspicatus in 96 h 
were 0.5 and 2.5 mg/L, respectively (Geyer et al., 1985). 
 EC50 (48-h) for Daphnia pulex 460 µg/L (Sanders and Cope, 1966), Simocephalus serrulatus 
700 µg/L (Johnson and Finley, 1980); Ceriodaphnia dubia 1.1 mg/L (Bitton et al., 1996). 
 EC50 (24-h) for Daphnia magna 14.5 mg/L (Lilius et al., 1995). 
 LC50 (10-d) for Gammarus pulex juvenile 7 µg/L, Chironomus riparius second larval instar 13 
µg/L (Taylor et al., 1991), Hyalella asteca 9.8 µg/L (Blockwell et al., 1998). 
 LC50 (5-d) Chironomus riparius second larval instar 27 µg/L (Taylor et al., 1991). 
 LC50 (24, 38, 72, and 96-h) values, which were identical regardless of exposure time, were 0.36, 
0.16, and 0.14 mg/L for Poecilia reticulata, Brachydanio rerio, and Paracheirodon axelrodi, 
respectively (Oliveira-Filho and Paumgartten, 1997). 
 LC50 (96-h) for Gammarus italicus 26 µg/L, Echinogammarus tibaldii 5.1 µg/L (Pantani et al., 
1997), Mysidopsis bahia 6.3 µg/L, Penaeus duorarum 0.17 µg/L, Palaemonetes pugio 4.4 µg/L, 
Cyprinodon variegatus 104 µg/L, Lagodon rhomboides 30.6 µg/L (Schimmel et al., 1977a), 12.9 
and 42.8 µg/L for neonate and adult stage Hyalella azteca, respectively (Blockwell et al., 1998), 
bluegill sunfish 57 µg/L (technical), 138 µg/L (1% dust), Daphnia magna 516 µg/L (technical), 
6,442 µg/L (1% dust) (Randall et al., 1991), 4.0 and 3.9 µg/L for fourth instar Chaoborus 
flavicans and fourth or fifth instar Sigara striata, respectively (Maund et al., 1992), Gammarus 
pulex juvenile 79 µg/L, Chirononum riparius second larval instar 34 µg/L (Abel, 1980) and 22.5 
µg/L (Green et al., 1986), Chironomus riparius fourth instar 23.5 µg/L, Baetis rhodani larva 5.4 
µg/L (Green et al., 1986), black bullhead 64 µg/L, bluegill sunfish 68 µg/L, brown trout 1.7 µg/L, 
carp 90 µg/L, channel catfish 44 µg/L, coho salmon 23 µg/L, fathead minnows 87 µg/L, 
Gammarus fasciatus 10 µg/L, Gammarus lacustris 10 µg/L, goldfish 131 µg/L, green sunfish 83 
µg/L, lake trout 32 µg/L, largemouth bass 32 µg/L, Pteronarcys californica 4.5 µg/L, rainbow 
trout 27 µg/L, seed shrimp 3.2 µg/L, sowbugs 10 µg/L, yellow perch 68 µg/L (Johnson and 
Finley, 1980). 
 LC50 (72-h) 13.2 and 45.4 µg/L for neonate and adult stage Hyalella azteca, respectively 
(Blockwell et al., 1998); for freshwater insect (Chironomus riparius) fourth instar 6.5 µg/L 
(Maund et al., 1992). 
 LC50 (48-h) for guppies 0.16 to 0.3 mg/L (Hartley and Kidd, 1987), 14.8 and 47.6 µg/L for 
neonate and adult stage Hyalella azteca, respectively (Blockwell et al., 1998), Simocephalus 
serrulatus 520 µg/L, Daphnia pulex 460 µg/L (Sanders and Cope, 1966), zebra fish 120 µg/L 
(Slooff, 1979), Chironomus riparius second larval instar 55 µg/L (Taylor et al., 1991), three 
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spined stickleback (Gasterosteus aculeatus), 45 and 51 µg/L, carp (Cyprinus carpio) 94 µg/L, 
goldfish (Carassius auratus) 230 µg/L (Geyer et al., 1994), Gammarus fasciatus 39 µg/L, 
Salvelinus fontinalis 44 µg/L, Pimephales promelas >100 µg/L, Chironomus tentans 1st instar 207 
µg/L, Daphnia magna 485 µg/L (Macek et al., 1976a). 
 LC50 (24-h) for neonate Hyalella azteca 29.5 µg/L (Blockwell et al., 1998), Brachionus 
calyciflorus 22.50 µg/L, Brachionus plicatilis 35.89 µg/L (Ferrando and Andreu-Moliner, 1991), 
Daphnia magna 1.64 mg/L, Brachionus calyciflorus 22.5 mg/L (Ferrando et al., 1992), for 
freshwater insect (Chironomus riparius) second instar 2.0 µg/L (Maund et al., 1992), Chironomus 
riparius second larval instar 61 µg/L (Taylor et al., 1991), Protozoan (Spirostomum teres) 25.26 
mg/L (Twagilimana et al., 1998). 
 LC50 (30-min) for Protozoan (Spirostomum teres) 11.02 mg/L (Twagilimana et al., 1998). 
 Acute oral LD50 for rats 88 to 91 mg/kg (Reuber, 1979), cats 25 mg/kg, dogs 40 mg/kg, guinea 
pigs 127 mg/kg, hamsters 360 mg/kg, rabbits 60 mg/kg (RTECS, 1985); mice 59 to 246 mg/kg 
(Worthing and Hance, 1991). 
 LD50 (skin) for rabbits 50 mg/kg (quoted, RTECS, 1985), rats 91 mg/kg (Robeck et al., 1965). 
 TLm (96-h) for bluegill sunfish 77 µg/L (Robeck et al., 1965). 
 NOELs of 25 and 50 mg/kg diet were reported for rats and dogs during 2-yr feeding trials 
(Worthing and Hance, 1991). 
 
Drinking water standard (final): MCLG: 0.2 µg/L; MCL: 0.2 µg/L. In addition,a DWEL of 10 
µg/L was recommended (U.S. EPA, 2000). 
 
Uses: Ingested insecticide and by contact. Used against soil-dwelling and phytophagous insects 
including Aphididae and larvae of Coleoptera, Curculiodidae, Diplopoda, Diptera, Lepidoptera, 
Symphyla, and Thysanoptera (Worthing and Hance, 1991). 
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MALATHION 
 
Synonyms: AC 26691; AI3-17034; American Cyanamid 4049; S-1,2-Bis(carbethoxy)ethyl-
O,O-dimethyl dithiophosphate; S-1,2-Bis(ethoxycarbonyl)ethyl-O,O-dimethyl phosphorodithioate; 
S-1,2-Bis(ethoxycarbonyl)ethyl-O,O-dimethyl thiophosphate; BRN 1804545; Calmathion; 
Carbeth-oxy malathion; Carbetovur; Carbetox; Carbofos; Carbophos; CCRIS 368; Celthion; 
Chemathion; Cimexan; Compound 4049; Cythion; Detmol MA; Detmol MA 96%; S-1,2-
Dicarbethoxyethyl-O,O-dimethyl dithiophosphate; Dicarboethoxyethyl-O,O-dimethyl phosphoro-
dithioate; 1,2-Di(ethoxycarbonyl)ethyl-O,O-dimethyl phosphorodithioate; S-1,2-Di(ethoxycarbon-
yl)ethyl dimethyl phosphorothiolothionate; Diethyl (dimethoxyphosphinothioylthio) butanedioate; 
Diethyl (dimethoxyphosphinothioylthio) succinate; Diethyl mercaptosuccinate, O,O-dimethyl 
phosphorodithioate; Diethyl mercaptosuccinate, O,O-dimethyl thiophosphate; Diethylmercapto-
succinic acid O,O-dimethyl phosphorodithioate; [(Dimethoxyphosphinothioyl)thio]butanedioic 
acid, diethyl ester; O,O-Dimethyl-S-1,2-bis(ethoxycarbonyl)ethyldithiophosphate; O,O-Dimeth-
yl-S-(1,2-dicarbethoxyethyl)dithiophosphate; O,O-Dimethyl-S-(1,2-dicarbethoxyethyl)phosphoro-
dithioate; O,O-Dimethyl-S-(1,2-dicarbethoxyethyl)thiothionophosphate; O,O-Dimethyl-S-1,2-di-
(ethoxycarbamyl)ethyl phosphorodithioate; O,O-Dimethyldithiophosphate dimethylmercapto-
succinate; EINECS 204-497-7; EL 4049; Emmatos; Emmatos extra; ENT 17034; Ethiolacar; 
Etiol; Experimental insecticide 4049; Extermathion; Formal; Forthion; Fosfothion; Fosfotion; 
Four thousand forty-nine; Fyfanon; Hilthion; Hilthion 25WDP; Insecticide 4049; Karbofos; 
Kopthion; Kypfos; Malacide; Malafor; Malakill; Malagran; Malamar; Malamar 50; Malaphele; 
Malaphos; Malasol; Malaspray; Malathion E50; Malathion LV concentrate; Malathion ULV 
concentrate; Malathiozoo; Malathon; Malathyl LV concentrate & ULV concentrate; Malatol; 
Malatox; Maldison; Malmed; Malphos; Maltox; Maltox MLT; Mercaptosuccinic acid, diethyl 
ester; Mercaptothion; MLT; Moscardia; NA 2783; NCI-C00215; NSC 6524; Oleophosphothion; 
OMS 1; Orthomalathion; Phosphothion; Prioderm; Sadofos; Sadophos; SF 60; Siptox I; Sumitox; 
TAK; Taskil; TM-4049; UN 2783; Vegfru malatox; Vetiol; Zithiol. 
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O
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Note: According to the U.S. EPA (1989), technical malathion contains the following impurities: 
diethyl fumarate (0.90%), diethylhydroxysuccinate (0.05%), O,O-dimethyl phosphorothioate 
(0.05%), O,O,O-trimethyl phosphorothioate (0.45%), O,O,S-trimethyl phosphorothioate (1.20%), 
ethyl nitrite (0.03%), Diethyl bis(ethoxycarbonyl) mercaptosuccinate (0.15%), S-1,2-diethyl O,S-
dimethyl phosphorothioate (0.20%), S-(1-methoxycarbonyl-2-ethoxycarbonyl)ethyl O,O-di-meth-
yl phosphorothioate (0.60%), Bis(O,O-dimethyl thionophosphoryl) sulfide (0.30%), Diethyl meth-
ylthiosuccinate (1.00%), malaoxon [S-1,2-bis(ethoxycarbonyl) ethyl-O,O-dimethyl phosphoro-
thioate] (0.10%), and diethyl ethylthiosuccinate (0.10%).  
 
CASRN: 121-75-5; DOT: 2783; DOT label: Poison; molecular formula: C10H19O6PS2; FW: 
330.36; RTECS: WM8400000; Merck Index: 12, 5740 
 
Physical state, color, and odor: 
Clear, yellow to yellow-orange to brown liquid with an unpleasant garlic, skunk, or mercaptans-
like odor 
 
Melting point (°C): 
2.9 (Windholz et al., 1983) 
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Boiling point (°C): 
156–157 at 0.7 mmHg (Windholz et al., 1983) 
 
Density (g/cm3): 
1.23 at 25 °C (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.44 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
>162.8 (open cup, Meister, 1988) 
 
Henry’s law constant (x 10-9 atm⋅m3/mol): 
4.89 at 25 °C (wetted-wall column, Fendinger and Glotfelty, 1990) 
 
Bioconcentration factor, log BCF: 
0.00 (fish, microcosm) (Garten and Trabalka, 1983) 
1.04 (Oryzias latipes, Tsuda et al., 1997) 
Values reported in the whole body of the freshwater fish, willow shiner (Gnathopogon caeru-

lescens) after 0.98, 1.39, 1.56, 1.48, 1.51, and 1.58 following exposure times of 6, 12, 24, 48, 
72, and 168 h, respectively (Tsuda et al., 1989). 

 
Soil organic carbon/water partition coefficient, log Koc: 
2.61 (Lihue silty clay soil, Miles and Takashima, 1991) 
 
Octanol/water partition coefficient, log Kow: 
2.89 (shake flask-GLC, Chiou et al., 1977; Freed et al., 1979a) 
2.84 at 20 °C (shake flask-GLC, Bowman and Sans, 1983a) 
2.94 at 25.0 °C (shake flask-GLC, de Bruijn et al., 1989) 
2.95 at 25.0 °C (generator column-HPLC, Wang and Song, 1996) 
 
Solubility in organics: 
Miscible in most organic solvents (Meister, 1988) 
 
Solubility in water (mg/L): 
141 at 10 °C, 145 at 20 °C, 164 at 30 °C (shake flask-GLC, Bowman and Sans, 1985) 
143 at 20 °C (shake flask-GLC, Bowman and Sans, 1983; Miles and Takashima, 1991) 
145 at 20 °C (Fühner and Geiger, 1977) 
300 at 30 °C (Freed et al., 1977) 
 
Vapor density: 
13.50 g/L at 25 °C, 11.40 (air = 1) 
 
Vapor pressure (x 10-6 mmHg): 
35.3 at 25 °C (subcooled liquid vapor pressure calculated from GC retention time data, Hinckley 

et al., 1990) 
40 at 20 °C (Kenaga and Goring, 1980) 
7.95 at 25 °C (gas saturation method-GC, Kim et al., 1984) 
 
Environmental fate: 
 Biological. Walker (1976b) reported that 97% of malathion added to both sterile and nonsterile 
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estuarine water was degraded after incubation in the dark for 18 d. Complete degradation was 
obtained after 25 d. Malathion degraded fastest in nonsterile soils and decomposed faster in soils 
that were sterilized by gamma radiation than in soils that were sterilized by autoclaving. After 1 d 
of incubation, the percents of malathion degradation that occurred in autoclaved, irradiated, and 
nonsterile soils were 7, 90, and 97, respectively (Getzin and Rosefield, 1968). Degradation of 
malathion in organic-rich soils was 3 to 6 times higher than in soils not containing organic matter. 
The half-life in an organic-rich soil was about 1 d (Gibson and Burns, 1977). Malathion was 
degraded by soil microcosms isolated from an agricultural area on Kauai, HI. Degradation 
half-lives in laboratory and field experiments were 8.2 and 2 h, respectively. Dimethyl 
phosphorodithioic acid and diethyl fumarate were identified as degradation products (Miles and 
Takashima, 1991). Mostafa et al. (1972) found that the soil fungi Penicillium notatum, Aspergillus 
niger, Rhizoctonia solani, Rhizobium trifolii, and Rhizobium leguminosarum converted malathion 
to the following metabolites: malathion diacid, dimethyl phosphorothioate, dimethyl 
phosphorodithioate, dimethyl phosphate, monomethyl phosphate, and thiophosphates. Malathion 
also degraded in groundwater and seawater, but at a slower rate (half-life = 4.7 d). 
Microorganisms isolated from papermill effluents were responsible for the formation of malathion 
monocarboxylic acid (Singh and Seth, 1989). 
 Paris et al. (1975) isolated a heterogenous bacterial population that was capable of degrading 
low concentrations of malathion to β-malathion monoacid. About 1% of the original malathion 
concentration degraded to malathion dicarboxylic acid, O,O-dimethyl phosphorodithioic acid and 
diethyl maleate. The major metabolite in soil is β-malathion monoacid (Paris et al., 1981). 
Rosenberg and Alexander (1979) demonstrated that two strains of Pseudomonas used malathion 
as the sole source of phosphorus. It was suggested that degradation of malathion resulted from an 
induced enzyme or enzyme system that catalytically hydrolyzed the aryl P-O bond, forming 
dimethyl phosphorothioate as the major product. 
 Matsumura and Bousch (1966) isolated carboxylesterase(s) enzymes from the soil fungus 
Trichoderma viride and a bacterium Pseudomonas sp., obtained from Ohio soil samples, that were 
capable of degrading malathion. Compounds identified included diethyl maleate, desmethyl 
malathion, carboxylesterase products, other hydrolysis products, and unidentified metabolites. The 
authors found that these microbial populations did not have the capability to oxidize malathion 
due to the absence of malaoxon. However, the major degradative pathway appeared to be 
desmethylation and the formation of carboxylic acid derivatives. 
 Soil. In soil, malathion was degraded by Arthrobacter sp. to malathion monoacid, masphoro-
dithioate. After 10 d, degradation yields in sterile and nonsterile soils were 8, 5, and 19% and 92, 
94, and 81%, respectively (Walker and Stojanovic, 1974). Chen et al. (1969) reported that the 
microbial conversion of malathion to malathion monoacid was a result of demethylation of the 
O-methyl group. Malathion was converted by unidentified microorganisms in soil to thiomalic 
acid, dimethyl thiophosphoric acid, and diethylthiomaleate (Konrad et al., 1969). 
 The half-lives for malathion in soil incubated in the laboratory under aerobic conditions ranged 
from 0.2 to 2.1 d with an average of 0.8 d (Konrad et al., 1969; Walker and Stojanovic, 1973; 
Gibson and Burns, 1977). 
 In a silt loam and sandy loam, reported Rf values were 0.88 and 0.90, respectively (Sharma et 
al., 1986). 
 Plant. When malathion on ladino clover seeds (10.9 ppm) was exposed to UV light (2537 Å) for 
168 h, malathion was the only residue detected. It was reported that 66.1% of the applied amount 
was lost due to volatilization (Archer, 1971). 
 Residues identified on field-treated kale other than malathion included the oxygen analog and 
the impurity identified by nuclear magnetic resonance and mass spectrometry as ethyl butyl 
mercaptosuccinate, S-ester with O,O-dimethyl phosphorodithioate. This compound did not form as 
an alteration product of malathion but was present in the 50% emulsifiable concentrate (Gardner et 
al., 1969). 
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 Dogger and Bowery (1958) reported a half-life of malathion in alfalfa of 4.1 d. Foliar half-life 
of 0.3 to 4.9 d were reported by many investigators (Brett and Bowery, 1958; Dogger and Bowery, 
1958; Gardner et al., 1969; Nigg et al., 1981; Polles and Vinson, 1969; Saini and Dorough, 1970; 
Smith et al., 1960; Waites and Van Middelem, 1958; Wheeler et al., 1967). 
 Surface Water. In raw river water (pH 7.3 to 8.0), 90% degraded within 2 wk, presumably by 
biological activity (Eichelberger and Lichtenberg, 1971). In estuarine water, the half-life of 
malathion ranged from 4.4 to 4.9 d (Lacorte et al., 1995). 
 Photolytic. Malathion absorbs UV light at wavelengths more than 290 nm indicating direct 
photolysis should occur (Gore et al., 1971). When malathion was exposed to UV light, malathion 
monoacid, malathion diacid, O,O-diethyl phosphorothioic acid, dimethyl phosphate, and 
phosphoric acid were formed (Mosher and Kadoum, 1972). 
 In sterile water and river water, photolytic half-lives of 41.25 d and 16 h were reported, 
respectively (Archer, 1971). Zepp and Schlotzhauer (1983) found photolysis of malathion in water 
containing algae to occur at a rate more than 25 times faster than in distilled water. 
 Chemical/Physical. Hydrolyzes in water forming cis-diethyl fumarate, trans-diethyl fumarate 
(Suffet et al., 1967), thiomalic acid, and dimethyl thiophosphate (Mulla et al., 1981). The reported 
hydrolysis half-lives at pH 7.4 and temperatures of 20 and 37.5 °C were 10.5 and 1.3 d, 
respectively (Freed et al., 1977). In a preliminary study, Librando and Lane (1997) concluded that 
the hydrolysis of malathion is very sensitive to pH. At pH 8.5, <5% of the malathion remains after 
2 d, whereas at pH 5.7, >90% remains after 20 d. 
 Day (1991) reported that the hydrolysis products are dependent upon pH. In basic solutions, 
malathion hydrolyzes to diethyl fumarate and dimethyl phosphorodithioic acid (Bender, 1969; 
Day, 1991). Dimethyl phosphorothionic acid and 2-mercaptodiethyl succinate formed in acidic 
solutions (Day, 1991). The hydrolysis half-lives of malathion in a sterile 1% ethanol/water 
solution at 25 °C and pH values of 4.5, 6.0, 7.0, and 8.0, were 18, 5.8, 1.7, and 0.53 wk, 
respectively (Chapman and Cole, 1982). The hydrolysis half-lives at pH 7.4 and 20 and 37.5 °C 
were 11 and 1.3 d, respectively. At pH 6.1 and 20 °C, the hydrolysis half-life was 120 d (Freed et 
al., 1979). Konrad et al. (1969) reported that after 7 d at pH values of 9.0 and 11.0, 25 and 100% 
of the malathion was hydrolyzed. Hydrolysis of malathion in acidic and alkaline (0.5 M NaOH) 
conditions gives (CH3O)2P(S)Na and (CH3O)2P(S)OH (Sittig, 1985). 
 Malaoxon and phosphoric acid were reported as ozonation products of malathion in drinking 
water (Richard and Bréner, 1984). 
 At 87 °C and pH 2.5, malathion degraded in water to malathion α-monoacid and malathion 
β-monoacid. From the extrapolated acid degradation constant at 27 °C, the half-life was calculated 
to be >4 yr (Wolfe et al., 1977a). Under alkaline conditions (pH 8 and 27 °C), malathion degraded 
in water to malathion monoacid, diethyl fumarate, ethyl hydrogen fumarate, and O,O-dimethyl 
phosphorodithioic acid. At pH 8, the reported half-lives at 0, 27, and 40 °C are 40 d, 36 h, and 1 h, 
respectively. However, under acidic conditions, it was reported that malathion degraded into 
diethyl thiomalate and O,O-dimethyl phosphorothionic acid (Wolfe et al., 1977a). 
 When applied as an aerial spray, malathion was converted to malaoxon and diethyl fumarate via 
oxidation and hydrolysis, respectively (Brown et al., 1993). 
 Emits toxic fumes of nitrogen and phosphorus oxides when heated to decomposition (Lewis, 
1990). Products reported from the combustion of malathion at 900 °C include carbon monoxide, 
carbon dioxide, chlorine, sulfur oxides, nitrogen oxides, hydrogen sulfide, and oxygen (Kennedy 
et al., 1972). 
 
Exposure limits (mg/m3): NIOSH REL: TWA 10, IDLH 250; OSHA PEL: 15; ACGIH TLV: 
TWA 10 (adopted). 
 
Symptoms of exposure: Miosis; eye and skin irritation; rhinorrhea; headache; tight chest, 
wheezing, laryngeal spasm; salivation; anorexia, nausea, vomiting, abdominal cramps; diarrhea, 
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ataxia (NIOSH, 1997). 
 The acceptable daily intake for humans is 0.02 mg/kg body weight (Worthing and Hance, 
1991). 
 
Toxicity: 
 EC50 (48-h) for Daphnia pulex 1.8 µg/L (Sanders and Cope, 1966), Daphnia magna 1 µg/L, 
Simocephalus serrulatus 3.4 µg/L (Mayer and Ellersieck, 1986). 
 EC50 (24-h) for Daphnia magna 353 µg/L, Daphnia pulex 6.6 µg/L (Lilius et al., 1995), brine 
shrimp (Artemia sp.) >140 mg/L, for estuarine rotifer (Brachionus plicatilis) 74 mg/L (Guzzella et 
al., 1997). 
 LC50 (96-h) for bluegill sunfish 103 µg/L, carp 6.59 mg/L, lake trout 76 µg/L, cutthroat trout 
280 µg/L, largemouth bass 285 µg/L, coho salmon 170 µg/L, brown trout 101 µg/L, channel 
catfish 8.97 mg/L, channel black bullhead 12.9 mg/L, fathead minnows 8.65 mg/L, rainbow trout 
200 µg/L, redear sunfish 62 µg/L, yellow perch 263 µg/L, goldfish 10.7 mg/L, walleye 64 µg/L, 
Gammarus fasciatus 0.76 µg/L, Orconectes nais 180 µg/L, Palamonetes kadiakensis 90 µg/L, 
Pteronarcys californica 1.1 µg/L Pteronarcella badia 1.1 µg/L, Claassenia sabulosa 2.8 µg/L, 
Isoperia sp. 0.69 µg/L, Lestes congener 10 µg/L, Hydropsyche sp. 5.0 µg/L, Limnephilus sp. 1.3 
µg/L, Atherix variegata 385 µg/L (Johnson and Finley, 1980), green sunfish 120 µg/L (quoted, 
Verschueren, 1983), Cyprinodon variegatus 51 µg/L (quoted, Reish and Kauwling, 1978), flagfish 
(Jordanella floridae) 349 µg/L (Hermanutz, 1978), 4.51 and 3.89 mg/L for technical and 
commercial formulations to freshwater fish (Channa punctatus), respectively (Haider and Inbaraj, 
1986). 
 LC50 (96-h semi-static bioassay) for Tigriopus brevicornis females 24.3 µg/L (Forget et al., 
1998), Indian catfish (Heteropneustes fossilis) 11.676 mg/L (Munshi et al., 1999). 
 LC50 (48-h) for red killifish 3 mg/L (Yoshioka et al., 1986), Tilapia mossambica 5.6 mg/L 
(Spehar et al., 1982), killifish (Oryzias latipes) 1.8 mg/L (Tsuda et al., 1997), Simulium vittatum 
54.20 µg/L (Overmyer et al., 2003). 
 LC50 (24-h) for bluegill sunfish 120 ppb, rainbow trout 100 ppb (quoted, Verschueren, 1983), 
Brachionus calyciflorus 33.7 mg/L (Ferrando and Andreu-Moliner, 1991), Brachionus rubens 
35.3 mg/L (Snell and Persoone, 1989), first instar Toxorhynchites splendens 69.1 ppb (Tietze et 
al., 1993). 
 LC5, LC50, and LC95 values for Schistosoma mansoni miracidia after 2 h of exposure were 
83.38, 153.11, and 245.85 ppm, respectively. After 4 h of exposure, the LC5, LC50, and LC95 
values were 76.86, 116.48, and 172.04 ppm, respectively (Tchounwou et al., 1991a). 
 Acute percutaneous LD50 (24-h) for rabbits 4,100 mg/kg (Worthing and Hance, 1991). 
 LD50 (inhalation) for mice >759 mg/kg, rats 1,680 mg/kg (Berteau and Deen, 1978). 
 Acute oral LD50 for wild birds 400 mg/kg, chickens 600 mg/kg, cattle 53 mg/kg, guinea pigs 
570 mg/kg (quoted, RTECS, 1985), rats 1,680 mg/kg (Berteau and Deen, 1978). 
 LD50 (inhalation) for mice >759 mg/kg (Berteau and Deen, 1978). 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however, a DWEL of 800 
µg/L was recommended (U.S. EPA, 2000). 
 
Use: Nonsystemic insecticide and acaricide for control of sucking and chewing insects and spider 
mites on vegetables, fruits, ornamentals, field crops, greenhouses, gardens, and forestry. 
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MALEIC ANHYDRIDE 
 
Synonyms: AI3-24283; AIDS-189609; AIDS-189660; BRN 0106909; cis-Butenedioic anhydride; 
CCRIS 2941; Dihydro-2,5-dioxofuran; 2,5-Furanedione; EINECS 203-571-6; Lytron 810; Lytron 
820; MA; Maleic acid anhydride; NSC 9568; NSC 137651; NSC 137652; NSC 137653; RCRA 
waste number U147; Toxilic anhydride; UN 2215. 
 

OO O

 
 
CASRN: 108-31-6; DOT: 2215; molecular formula: C4H2O3; FW: 98.06; RTECS: ON3675000; 
Merck Index: 12, 5744 
 
Physical state and color: 
White, hydroscopic crystals (usually shipped as briquettes). Odor threshold concentration is 0.32 
ppm (quoted, Amoore and Hautala, 1983). 
 
Melting point (°C): 
60 (Weast, 1986) 
52.8 (Windholz et al., 1983) 
 
Boiling point (°C): 
199.63 (Gu et al., 2002) 
 
Density (g/cm3): 
1.314 at 60 °C (Weast, 1986) 
 
Diffusivity in water: 
Not applicable - reacts with water 
 
Flash point (°C): 
103 (Dean, 1987) 
 
Lower explosive limit (%): 
1.4 (NFPA, 1984) 
 
Upper explosive limit (%): 
7.1 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
9.94 (Domalski and Hearing, 1998) 
 
Henry’s law constant (atm⋅m3/mol): 
Not applicable - reacts with water 
 
Ionization potential (eV): 
11.07–11.45 (Lias et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Not applicable - reacts with water 
 
Octanol/water partition coefficient, log Kow: 
Not applicable - reacts with water 
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Solubility in organics (wt % at 25 °C): 
Acetone (227), benzene (50), carbon tetrachloride (0.60), chloroform (52.5), ethyl acetate (112), 
ligroin (0.25), toluene (23.4), o-xylene (19.4) (Windholz et al., 1983). Soluble in alcohol and 1,4-
dioxane (Hawley, 1981). 
 
Vapor pressure (mmHg): 
0.36 at 35.0 °C, 0.69 at 40.0 °C (static method, Winstrom and Kulp, 1949) 
 
Environmental fate: 
 Chemical/Physical. Reacts with water forming maleic acid (Bunton et al., 1963). Anticipated 
products from the reaction of maleic anhydride with ozone or OH radicals in the atmosphere are 
carbon monoxide, carbon dioxide, aldehydes, and esters (Cupitt, 1980). 
 
Exposure limits: NIOSH REL: TWA 1 ppm (0.25 mg/m3), IDLH 10 ppm; OSHA PEL: TWA 
0.25 ppm; ACGIH TLV: TWA 0.25 ppm with an intended change of 0.1 ppm. 
 
Toxicity: 
 Acute oral LD50 for rats 400 mg/kg, guinea pigs 390 mg/kg, rabbits 875 mg/kg, mice 465 mg/kg 
(quoted, RTECS, 1985). 
 
Uses: In organic synthesis (Diels-Alder reactions); manufacturing of agricultural chemicals, dye 
intermediates, pharmaceuticals, and alkyd-type resins; manufacture of fumaric and tartaric acids; 
pesticides; preservative for oils and fats. 
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MESITYL OXIDE 
 
Synonyms: AI3-07702; BRN 1361550; Caswell No. 547; EINECS 205-502-5; EPA pesticide 
chemical code 052401; FEMA No. 3368; Isobutenyl methyl ketone; Isopropylidene acetone; 
Methyl 2,2-divinyl ketone; Methyl isobutenyl ketone; Methyl 2-methyl-1-propenyl ketone; 2-
Methyl-2-pentenone-4; 2-Methyl-2-penten-4-one; 4-Methyl-2-penten-2-one; NSC 38717; UN 
1229. 
 

H3C O

CH3 CH3  
 
CASRN: 141-79-7; DOT: 1229; DOT label: Flammable liquid; molecular formula: C6H10O; FW: 
98.14; RTECS: SB4200000; Merck Index: 12, 5968 
 
Physical state, color, and odor: 
Clear, pale yellow liquid with a strong, peppermint, or honey-like odor. Experimentally 
determined detection and recognition odor threshold concentrations were 70 µg/m3 (17 ppbv) and 
200 µg/m3 (50 ppbv), respectively (Hellman and Small, 1974). 
 
Melting point (°C): 
-52.9 (Weast, 1986) 
 
Boiling point (°C): 
129.7 (Weast, 1986) 
 
Density (g/cm3): 
0.8653 at 20 °C (Weast, 1986) 
0.850 at 25 °C (Steele et al., 1997) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.82 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
32.2 (Hawley, 1981) 
 
Lower explosive limit (%): 
1.4 (NFPA, 1984) 
 
Upper explosive limit (%): 
7.2 (NFPA, 1984) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
4.01 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
9.08 ± 0.03 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for ketones are lacking 
in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
1.25 using method of Hansch et al. (1968) 
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Solubility in organics: 
Soluble in acetone, alcohol, and ether (Weast, 1986) 
 
Solubility in water: 
28 g/L at 20 ˚ C (quoted, Verschueren, 1983) 
 
Vapor density: 
4.01 g/L at 25 °C, 3.39 (air = 1) 
 
Vapor pressure (mmHg): 
8.7 at 20 °C (quoted, Verschueren, 1983) 
14.95 at 30.52 °C (Steele et al., 1997) 
 
Exposure limits: NIOSH REL: TWA 10 ppm (40 mg/m3), IDLH 1,400 ppm; OSHA PEL: TWA 
25 ppm (100 mg/m3); ACGIH TLV: TWA 15 ppm, STEL 25 ppm (adopted). 
 
Symptoms of exposure: Irritant to the eyes, skin, and mucous membranes. Narcotic at high 
concentrations (Patnaik, 1992). 
 
Toxicity: 
 Acute oral LD50 for rats 1,120 mg/kg, mice 710 mg/kg (quoted, RTECS, 1985). 
 
Uses: Solvent for nitrocellulose, gums, and resins; roll-coating inks, varnishes, lacquers, stains, 
and enamels; starting material for synthesizing methyl isobutyl ketone; insect repellent; ore 
flotation. 
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METHANOL 
 
Synonyms: AI3-00409; AIDS-122605; BRN 1098228; C-00132; Carbinol; Caswell No. 552; 
CCRIS 2301; Colonial spirit; Columbian spirits; Columbian spirits (wood alcohol); EINECS 200-
659-6; EPA pesticide chemical code 053801; MeOH; Methyl alcohol; Methyl hydroxide; 
Methylol; Monohydroxymethane; NA 1230; NSC 85232; OMB; OME; Pyroxylic spirit; RCRA 
waste number U154; UN 1230; Wood alcohol; Wood naphtha; Wood spirit. 
 

HO CH3  
 
Note: Various grades of methanol may contain one or more of the following impurities: acetic acid 
(<30 ppm), acetone, ethanol (10 ppm), and aldehydes. 
 
CASRN: 67-56-1; DOT: 1230; molecular formula: CH4O; FW: 32.04; RTECS: PC1400000; 
Merck Index: 12, 6024 
 
Physical state, color, and odor: 
Clear, colorless liquid with a characteristic alcoholic odor. Odor threshold concentrations ranged 
from 8.5 ppbv (Nagata and Takeuchi, 1990) to 100.0 ppmv (Leonardos et al., 1969). 
Experimentally determined detection and recognition odor threshold concentrations were 5.5 
mg/m3 (4.2 ppmv) and 69 mg/m3 (53 ppmv), respectively (Hellman and Small, 1974). 
 
Melting point (°C): 
-97.66 (Huang et al., 2003) 
 
Boiling point (°C): 
64.55 (Kurihara et al., 2000) 
64.43 (Tu et al., 2001) 
 
Density (g/cm3): 
0.796 at 15 °C (quoted, Verschueren, 1983) 
0.7914 at 20 °C (Weast, 1986) 
0.78199 at 30.00 °C (Visak et al., 2000) 
0.7869 at 25.00 °C (Aralaguppi et al., 1999a) 
0.78666 at 25.00 °C, 0.78196 at 30.00 °C (Nikam et al., 1998a) 
0.77735 at 35.00 °C, 0.76813 at 40.00 °C (George et al., 2002) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.54 at 25 °C (Hao and Leaist, 1996) 
At 5 °C (mole fraction): 0.772 (0.0373), 0.710 (0.0763), 0.590 (0.1776), 0.522 (0.2692), 0.586 

(0.4814), 0.827 (0.6867), 1.212 (0.8943); at 25 °C: 1.387 (0.04402), 1.281 (0.08502), 1.014 
(0.27789), 1.038 (0.49099), 1.362 (0.68519), 1.735 (0.83484) (Derlacki et al., 1985) 

1.88 at 35 °C, 2.10 at 40 °C, 2.35 at 45 °C (Li and Ong, 1990) 
1.80 at 30 °C (infinite dilution, Matthews and Akgerman, 1988) 
 
Dissociation constant, pKa: 
≈ 16 (Gordon and Ford, 1972) 
 
Flash point (°C): 
11.1 (closed cup), 16.7 (open cup) (Eastman, 1995) 
 
Lower explosive limit (%): 
6.0 (NIOSH, 1997) 
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Upper explosive limit (%): 
36 (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
0.768 (Dean, 1987) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
4.44 at 25 °C (Snider and Dawson, 1985) 
4.35 at 25 °C (Butler et al., 1935; Burnett, 1963) 
12.5 at 40 °C, 17.1 at 50 °C, 29.5 at 60 °C, 47.9 at 70 °C, 77.4 at 80 °C (headspace-GC, Chai and 

Zhu, 1998) 
12.2 at 40 °C, 20.4 at 50 °C, 36.1 at 60 °C, 44.7 at 65 °C (headspace-GC, Teja et al., 2001) 
6.13 at 25 °C (thermodynamic method-GC, Altschuh et al., 1999) 
4.74 (static headspace-GC, Merk and Riederer, 1997) 
4.99 at 25 °C (headspace-GC, Gupta et al., 2000) 
 
Ionization potential (eV): 
10.84 (Franklin et al., 1969) 
 
Bioconcentration factor, log BCF: 
4.45 (algae, Geyer et al., 1984) 
2.67 (activated sludge, Freitag et al., 1985) 
 
Soil organic carbon/water partition coefficient, log Koc: 
0.44 (Gerstl and Helling, 1987) 
Kd values of 0.822, 0.535, and 0.275 were reported for Dowex 1-X2 (Cl-), Dowex 1-X2 [bis(2-

ethylhexyl) phthalate ion], and Dowex 1-X8 (SO4
-2) resins, respectively (Small and Bremer, 

1964) 
 
Octanol/water partition coefficient, log Kow: 
-0.66 (shake flask-GLC, Hansch and Anderson, 1967) 
-0.70 (Geyer et al., 1984) 
-0.81 (Collander, 1951) 
-0.77 at 25.0 °C (shake flask-HPLC, Han et al., 1997; shake flask-GLC, Park and Park, 2000) 
 
Solubility in organics: 
In mole fraction at 4.5 °C: 0.605 in triethylenetetramine, 0.588 in triactyl trimethyl triethylene 
tetramine, 0.578 in hexamethylenediamine, 0.369 in N,N-dimethylacetamide, 0.297 in N-methyl-
acetamide, 0.109 in adiponitrile, 0.114 in sebaconitrile, 0.188 in ethylene glycol, 0.390 in triethyl 
phosphate (Copley et al., 1941). Miscible in many alcohols including ethanol, propanol, butanol, 
and pentanol. 
 
Solubility in water: 
Miscible (Palit, 1947). A saturated solution in equilibrium with its own vapor had a concentration 
of 1,163 g/L at 25 °C (Kamlet et al., 1987). 
 
Vapor density: 
1.31 g/L at 25 °C, 1.11 (air = 1) 
 
Vapor pressure (mmHg): 
74.1 at 15 °C, 97.6 at 20 °C, 127.2 at 25 °C, 164.2 at 30 °C (Gibbard and Creek, 1974) 
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69.9 at 13.88 °C, 84.4 at 17.27 °C, 112.9 at 22.75 °C, 200.9 at 34.11 °C (Dever et al., 1955) 
265.5 at 40.00 °C (Barton et al., 1996) 
209.9 at 35.00 °C, 266.1 at 40.00 °C, 334.4 at 45.00 °C, 417.0 at 50.00 °C, 516.4 at 55.00 °C, 

634.5 at 60.00 °C, 759.5 at 64.50 °C (static vapor-pressure apparatus, Gibbard and Creek, 1974) 
30.4 at 0.00 °C, 126.9 at 25.00 °C, 209.6 at 35.00 °C, 416.1 at 50.00 °C (Kretschmer and Wiebe, 

1952) 
 
Environmental fate: 
 Biological. In a 5-d experiment, [14C]methanol applied to soil water suspensions under aerobic 
and anaerobic conditions gave 14CO2 yields of 53.4 and 46.3%, respectively (Scheunert et al., 
1987). Heukelekian and Rand (1955) reported a 5-d BOD value of 0.85 g/g which is 56.7% of the 
ThOD value of 1.50 g/g. Using the BOD technique to measure biodegradation, the mean 5-d BOD 
value (mM BOD/mM methanol) and ThOD were 0.93 and 62.0%, respectively (Vaishnav et al., 
1987). 
 Photolytic. Photooxidation of methanol in an oxygen-rich atmosphere (20%) in the presence of 
chlorine atoms yielded formaldehyde and hydroxyperoxyl radicals. The reaction is initiated via 
hydrogen abstraction by OH radicals or chlorine atoms yielding a hydroxymethyl radical. 
Chlorine, formaldehyde, carbon monoxide, hydrogen peroxide, and formic acid were detected 
(Whitbeck, 1983). Reported rate constants for the reaction of methanol and OH radicals in the 
atmosphere: 5.7 x 10-11 cm3/mol·sec at 300 K (Hendry and Kenley, 1979), 5.7 x 10-8 L/mol·sec 
(second-order) at 292 K (Campbell et al., 1976), 1.00 x 10-12 cm3/molecule·sec at 292 K (Meier et 
al., 1985), 7.6 x 10-13 cm3/molecule·sec at 298 K (Ravishankara and Davis, 1978), 6.61 x 10-13 
cm3/molecule·sec at room temperature (Wallington et al., 1988a). Based on an atmospheric OH 
concentration of 1.0 x 106 molecule/cm3, the reported half-life of methanol is 8.6 d (Grosjean, 
1997). 
 Chemical/Physical. In a smog chamber, methanol reacted with nitrogen dioxide to give methyl 
nitrite and nitric acid (Takagi et al., 1986). The formation of these products was facilitated when 
this experiment was accompanied by UV light (Akimoto and Takagi, 1986). 
 Methanol will not hydrolyze because it does not have a hydrolyzable functional group (Kollig, 
1993). 
 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in an effluent 
concentration of 964 mg/L. The adsorbability of the carbon used was 7 mg/g carbon (Guisti et al., 
1974). 
 Hydroxyl radicals react with methanol in aqueous solution at a reaction rate of 1.60 x 10-12 
cm3/molecule⋅sec (Wallington et al., 1988). 
 Complete combustion in air produces carbon dioxide and water. The stoichiometric equation for 
this oxidation reaction is: 
 

2CH4O + 3O2 → 2CO2 + 4H2O 
 
Exposure limits: NIOSH REL: TWA 200 ppm (260 mg/m3), STEL 250 ppm (325 mg/m3), IDLH 
6,000 ppm; OSHA PEL: TWA 200 ppm; ACGIH TLV: TWA 200 ppm, STEL 250 ppm 
(adopted). 
 
Symptoms of exposure: Ingestion may cause acidosis and blindness. Symptoms of poisoning 
include nausea, abdominal pain, headache, blurred vision, shortness of breath, and dizziness 
(Patnaik, 1992). An irritation concentration of 22.875 g/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 EC50 (48-h) for Spirostomum ambiguum were 17.6g/L (Nałecz-Jawecki and Sawicki, 1999). 
 EC50 (24-h) for Daphnia magna 20.8 g/L, Daphnia pulex 27.5 g/L (Lilius et al., 1995), 
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Spirostomum ambiguum 23.5 g/L (Nałecz-Jawecki and Sawicki, 1999). 
 EC50 (15-min) for Vibrio fischeri 58.25 g/L at pH 7.3 (Gustavson et al., 1998). 
 LC50 (96-h) for fathead minnows 28,100 mg/L (Veith et al., 1983). 
 LC50 (48-h) and LC50 (24-h) values for Spirostomum ambiguum were 36.8 and 37.4 g/L, 
respectively (Nałecz-Jawecki and Sawicki, 1999). 
 LC50 (inhalation) for rats 64,000 ppm/4-h (quoted, RTECS, 1985). 
 TLm (24-h) for brine shrimp >10,000 mg/L (Price et al., 1974). 
Source: Methanol occurs naturally in small-flowered oregano (5 to 45 ppm) (Baser et al., 1991), 
Guveyoto shoots (700 ppb) (Baser et al., 1992), orange juice (0.8 to 80 ppm), onion bulbs, 
pineapples, black currant, spearmint, apples, jimsonweed leaves, soybean plants, wild parsnip, 
blackwood, soursop, cauliflower, caraway, petitgrain, bay leaves, tomatoes, parsley leaves, and 
geraniums (Duke, 1992). 
 Methanol may enter the environment from methanol spills because it is used in formaldehyde 
solutions to prevent polymerization (Worthing and Hance, 1991). 
 
Uses: Solvent for nitrocellulose, ethyl cellulose, polyvinyl butyral, rosin, shellac, manila resin, 
dyes; fuel for utility plants; home heating oil extender; preparation of methyl esters, formaldehyde, 
methacrylates, methylamines, dimethyl terephthalate, polyformaldehydes; methyl halides, 
ethylene glycol; in gasoline and diesel oil antifreezes; octane booster in gasoline; source of 
hydrocarbon for fuel cells; extractant for animal and vegetable oils; denaturant for ethanol; in 
formaldehyde solutions to inhibit polymerization; softening agent for certain plastics; dehydrator 
for natural gas; intermediate in production of methyl tert-butyl ether. 
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METHOXYCHLOR 
 
Synonyms: AIDS-166932; 2,2-Bis(p-anisyl)-1,1,1-trichloroethane; 1,1-Bis(p-methoxyphenyl)-
2,2,2-trichloroethane; 2,2-Bis(p-methoxyphenyl)-1,1,1-trichloroethane; BRN 2057367; C-11043; 
Caswell No. 550; CCRIS 380; Chemform; 2,2-Di-p-anisyl-1,1,1-trichloroethane; Dimethoxy-
DDT; p,p′-Dimethoxydiphenyltrichloroethane; Dimethoxy-DT; 2,2-Di(p-methoxyphenyl)-1,1,1-
trichloroethane; Di(p-methoxyphenyl)trichloromethylmethane; DMDT; 4,4′-DMDT; p,p′-DMDT; 
DMTD; EINECS 200-779-9; ENT 1716; Maralate; Marlate; Marlate 50; Methoxcide; Methoxo; 
4,4′-Methoxychlor; p,p′-Methoxychlor; Methoxy-DDT; Metox; Moxie; NCI-C00497; NSC 8945; 
OMS 466; RCRA waste number U247; 1,1,1-Trichloro-2,2-bis(p-anisyl)ethane; 1,1,1-Trichloro-
2,2-bis(p-methoxyphenol)ethanol; 1,1,1-Trichloro-2,2-bis(p-methoxyphenyl)ethane; 1,1,1-Tri-
chloro-2,2-di(4-methoxyphenyl)ethane; 1,1′-(2,2,2-Trichloroethylidene)bis-(4-methoxyben-
zene). 
 

Cl Cl
Cl

O O
CH3H3C

 
 
Note: Technical grades are grayish and contain ≥88% methoxychlor and ≤12% related isomers 
(Worthing and Hance, 1991). 
 
CASRN: 72-43-5; DOT: 2761; DOT label: Poison; molecular formula: C16H15Cl3O2; FW: 345.66; 
RTECS: KJ3675000; Merck Index: 12, 6070 
 
Physical state, color, and odor: 
White to gray, or pale yellowish-orange crystals or powder. Nonflammable but may be combusti-
ble if dissolved in a flammable organic solvent or petroleum distillate for application. Pungent to 
mild, fruity odor. Odor threshold concentration in water is 4.7 mg/kg (quoted, Keith and Walters, 
1992). 
 
Melting point (°C): 
89.5 (Plato and Glasgow, 1969) 
92 (Kapoor et al., 1970) 
 
Boiling point (°C): 
Decomposes (Weast, 1986) 
 
Density (g/cm3): 
1.41 at 25 °C (quoted, Verschueren, 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.44 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Burns only at high temperatures (Weiss, 1986) 
 
Lower explosive limit (%): 
Not pertinent (Weiss, 1986) 
 
Upper explosive limit (%): 
Not pertinent (Weiss, 1986) 
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Entropy of fusion (cal/mol⋅K): 
18.2 (Plato and Glasgow, 1969) 
 
Heat of fusion (kcal/mol): 
6.600 (DSC, Plato and Glasgow, 1969) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
2.03 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
 
Bioconcentration factor, log BCF: 
3.92 (freshwater fish), 3.19 (fish, microcosm) (Garten and Trabalka, 1983) 
4.08 mussel (Mytilus edulis) (Renberg et al., 1985) 
 
Soil organic carbon/water partition coefficient, log Koc: 
4.90 (Kenaga, 1980a) 
4.95 (clay, Karickhoff et al., 1979) 
 
Octanol/water partition coefficient, log Kow: 
4.30 (Mackay, 1982) 
4.68 (Kenaga, 1980) 
4.40 (Garten and Trabalka, 1983) 
3.40 (Wolfe et al., 1977) 
 
Solubility in organics: 
Soluble in ethanol (Windholz et al., 1983), chloroform (440 g/kg), xylene (440 g/kg), and 
methanol (50 g/kg) (Worthing and Hance, 1991) 
 
Solubility in water: 
40 µg/L at 24 °C (shake flask-nephelometry, Hollifield, 1979) 
620 ppb (Kapoor et al., 1970) 
In ppb: 20 at 15 °C, 45 at 25 °C, 95 at 35 °C, 185 at 45 °C (particle size ≤5 µm, Biggar and Riggs, 

1974) 
In ppm: 0.1 at 25 °C, 0.2 at 35 °C, 0.4 at 45 °C (shake flask-spectrophometry, Richardson and 

Miller, 1960) 
120 ppb at 25 °C (Zepp et al., 1976) 
 
Environmental fate: 
 Biological. Degradation by Aerobacter aerogenes under aerobic or anaerobic conditions yielded 
1,1-dichloro-2,2-bis(p-methoxyphenyl)ethylene and 1,1-dichloro-2,2-bis(p-methoxyphenyl)ethane 
(Mendel and Walton, 1966; Kobayashi and Rittman, 1982). Methoxychlor degrades at a faster rate 
in flooded/anaerobic soils than in nonflooded/aerobic soils (Fogel et al., 1982; Golovleva et al., 
1984). In anaerobic soil, 90% of the applied dosage was lost after 3 months. In aerobic soil, only 
0.3% was lost as carbon dioxide after 410 d (Fogel et al., 1982). 
 In a model aquatic ecosystem, methoxychlor degraded to ethanol, dihydroxyethane, dihy-
droxyethylene, and unidentified polar metabolites (Metcalf et al., 1971). Kapoor et al. (1970) also 
studied the biodegradation of methoxychlor in a model ecosystem containing snails, plankton, 
mosquito larvae, Daphnia magna, and mosquito fish (Gambusia affinis). The following 
metabolites were identified: 2-(p-methoxyphenyl)-2-(p-hydroxyphenyl)-1,1,1-trichloroethane, 2,2-
bis(p-hydroxyphenyl)-1,1,1-trichloroethane, 2,2-bis(p-hydroxyphenyl)-1,1,1-trichloroethylene, 
and polar metabolites (Kapoor et al., 1970). 
 Based on first-order biotic and abiotic rate constants of methoxychlor in estuarine water and 
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sediment/water systems, the estimated biodegradation half-lives were 208–8,837 and 12–45 d, 
respectively (Walker et al., 1988). 
 Groundwater. Methoxychlor has a moderate potential to leach to groundwater (U.S. EPA, 
1986). 
 Plant. Brett and Bowery (1958) and Johansen (1954) reported foliar half-lives of 1.8 and 6.3 d 
in collards and cherries, respectively. 
 Photolytic. In air-saturated distilled water, direct photolysis of methoxychlor by >280 nm light 
produced 1,1-bis(p-methoxyphenyl)-2,2-dichloroethylene (DMDE), which photolyzed to p-meth-
oxybenzaldehyde. The photolysis half-life was estimated to be 4.5 months (Zepp et al., 1976). 
 Methoxychlor-DDE and p,p-dimethoxybenzophenone were formed when methoxychlor in 
water was irradiated by UV light (Paris and Lewis, 1973). Compounds reported from the 
photolysis of methoxychlor in aqueous, alcoholic solutions were p,p-dimethoxybenzophenone, p-
methoxybenzoic acid, and 4-methoxyphenol (Wolfe et al., 1976). However, when methoxychlor in 
milk was irradiated by UV light (λ = 220 and 330 nm), 4-methoxyphenol, methoxychlor-DDE, 
p,p-dimethoxybenzophenone, and 1,1,4,4-tetrakis(p-methoxyphenyl)-1,2,3-butatriene were formed 
(Li and Bradley, 1969). 
 Chemical/Physical. Hydrolysis at common aquatic pHs produced anisoin, anisil, HCl, and 2,2-
bis(p-methoxyphenyl)-1,1-dichloroethylene (estimated half-life = 270 d at 25 °C and pH 7.1) 
(Wolfe et al., 1977). At pH >10, 2,2-bis(p-methoxyphenyl)-1,1-dichloroethylene is the only 
reported product. At pH <10, anisoin is formed (Kollig, 1993). 
 
Exposure limits (mg/m3): Potential occupational carcinogen. NIOSH REL: IDLH 5,000; OSHA 
PEL: TWA 15; ACGIH TLV: TWA 10 (adopted). 
 
Symptoms of exposure: Slightly irritating to skin (NIOSH, 1997). An acceptable daily intake 
reported for humans is 0.1 mg/kg body weight (Worthing and Hance, 1991). 
 
Toxicity: 
 EC50 (48-h) for Daphnia pulex 0.78 µg/L (Sanders and Cope, 1966), Simocephalus serrulatus 
5.0 µg/L, Cypridopsis vidua 32 µg/L (Johnson and Finley, 1980). 
 LC50 (96-h) for bluegill sunfish 32 µg/L, lake trout 17 µg/L, cutthroat trout 15 µg/L, largemouth 
bass 16 µg/L, northern pike 12 µg/L, brook trout 19.0 µg/L, channel catfish 52 mg/L, fathead 
minnows 39 mg/L, rainbow trout 62 µg/L, yellow perch 30.0 µg/L, goldfish 42 mg/L, Atlantic 
salmon 16.4 µg/L, Gammarus fasciatus 1.9 µg/L, Gammarus lacustris 0.80 µg/L, Orconectes nais 
0.50 µg/L, Palamonetes kadiakensis 1.05 µg/L, Pteronarcys californica 1.4 µg/L Pteronarcella 
badia 5.0 µg/L (Johnson and Finley, 1980), coho salmon 66.2 µg/L, chinook salmon 27.9 µg/L 
(quoted, Verschueren, 1983), adult decapod (Cancer magister) 1.30 µg/L, fish (Cyprinodon 
variegatus) 49 µg/L (quoted, Reish and Kauwling, 1978), Gammarus italicus 5.8 µg/L, 
Echinogam-marus tibaldii 1.6 µg/L (Pantani et al., 1997). 
 LC50 (48-h) for Daphnia magna 0.78 µg/L (Worthing and Hance, 1991). 
 LC50 (24-h) for bluegill sunfish 67 µg/L, rainbow trout 52 µg/L (Worthing and Hance, 1991), 
isopod (Asellus communis) 0.42 µg/L (Anderson and DeFoe, 1980), northern pike 13.5 µg/L 
(Mayer and Ellersieck, 1986). 
 Acute oral LD50 for mice 1,850 mg/kg, rats 5,000 mg/kg (quoted, RTECS, 1985), 10.0 µg/roach 
and 15.2 µg/roach for male and female, respectively (Gardner and Vincent, 1978); mallard ducks 
>2,000 mg (technical grade)/kg (Worthing and Hance, 1991). 
 NOELs of 200 and 300 mg/kg diet were reported for rats (2-yr feeding trial) and dogs (12-
month feeding trial), respectively (Worthing and Hance, 1991). 
 
Drinking water standard (final): MCLG: 40 µg/L; MCL: 40 µg/L. In adition, a DWEL of 200 
µg/L was recommended (U.S. EPA, 2000). 
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Uses: Contact and stomach insecticide used to control mosquito larvae, house flies, ectoparasites 
on cattle, sheep, and goats; recommended for use in dairy barns. Effective against a wide variety 
of pests in field, forage, fruit, and vegetable crops. Methoxychlor is also used to control household 
and industrial pests (Worthing and Hance, 1991). 
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METHYL ACETATE 
 
Synonyms: Acetic acid, methyl ester; BRN 1736662; CCRIS 5846; Devoton; EINECS 201-185-
2; FEMA No. 2676; MeAc; Methyl ethanoate; NSC 405071; Tereton; UN 1231. 
 

H3C O
CH3

O

 
 
CASRN: 79-20-9; DOT: 1231; DOT label: Flammable liquid; molecular formula: C3H6O2; FW: 
74.08; RTECS: AI9100000; Merck Index: 12, 6089 
 
Physical state, color, and odor: 
Colorless liquid with a pleasant odor. An odor threshold concentration of 48 ppbv was reported by 
Nagata and Takeuchi (1990). Cometto-Muñiz and Cain (1991) reported an average nasal pungency 
threshold concentration of 112,500 ppmv. 
 
Melting point (°C): 
-98.1 (Weast, 1986) 
 
Boiling point (°C): 
56.72 (Blanco and Ortega, 1996) 
56.90 (Wisniak and Gabai, 1996) 
 
Density (g/cm3): 
0.94019 at 15 °C, 0.92709 at 25 °C, 0.91380 at 35 °C, 0.90028 at 45 °C (Sakurai et al., 1996) 
0.93364 at 20.00 °C (Lee and Tu, 1999) 
0.9282 at 25.00 °C, 0.9218 at 30.00 °C (Aminabhavi and Banerjee, 1998b) 
0.92848 at 25.00 °C (Lu et al., 2001) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.01 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
-5.6 (NIOSH, 1997) 
 
Lower explosive limit (%): 
3.1 (NIOSH, 1997) 
 
Upper explosive limit (%): 
16 (NIOSH, 1997) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
1.28 at 25 °C (Kieckbusch and King, 1979) 
1.94 at 30 °C, 2.43 at 35 °C (headspace-GC, Arp and Schmidt, 2004) 
0.91 at 25 °C (Butler and Ramchandani, 1935) 
1.15 at 25 °C (Buttery et al., 1969) 
0.90 at 20.00 °C, 1.56 at 30.00 °C (headspace-GC, Hovorka et al., 2002) 
 
Interfacial tension with water (dyn/cm): 
1.6 at 25 °C (quoted, Freitas et al., 1997) 
 
Ionization potential (eV): 
10.27 ± 0.02 (Franklin et al., 1969) 
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Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic esters are 
lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
0.17 at 20.0 °C (shake flask, Collander, 1951) 
 
Solubility in organics: 
Soluble in acetone, benzene, and chloroform (Weast, 1986). Miscible with alcohol and ether (Sax 
and Lewis, 1987). 
 
Solubility in water: 
245,000 mg/L at 20 °C (quoted, Riddick et al., 1986) 
3.29 M at 20 °C (shake flask-turbidimetric, Fühner, 1924) 
 
Vapor density: 
3.03 g/L at 25 °C, 2.56 (air = 1) 
 
Vapor pressure (mmHg): 
198.6 at 23.1 °C, 216.3 at 25.0 °C, 254.6 at 28.6 °C, 299.6 at 32.4 °C (equilibrium vessel, Monton 

et al., 1997) 
216 at 25 °C (Abraham, 1984) 
 
Environmental fate: 
 Photolytic. A rate constant of 2.00 x 10-13 cm3/molecule⋅sec was reported for the reaction of 
methyl acetate and OH radicals in aqueous solution (Wallington et al., 1988b). 
 Chemical/Physical. Slowly hydrolyzes in water yielding methyl alcohol and acetic acid 
(NIOSH, 1997). The estimated hydrolysis half-life in water at 25 °C and pH 7 is 2.5 yr (Mabey and 
Mill, 1978). 
 At an influent concentration of 1,030 mg/L, treatment with GAC resulted in an effluent 
concentration of 760 mg/L. The adsorbability of the carbon used was 54 mg/g carbon (Guisti et 
al., 1974). 
 
Exposure limits: NIOSH REL: TWA 200 ppm (610 mg/m3), STEL 250 ppm (760 mg/m3), IDLH 
3,100 ppm; OSHA PEL: TWA 200 ppm; ACGIH TLV: TWA 200 ppm, STEL, 250 ppm 
(adopted). 
 
Symptoms of exposure: Inflammation of the eyes, visual and nervous disturbances, tightness of 
the chest, drowsiness, and narcosis (Patnaik, 1992). An irritation concentration of 30.5 g/m3 in air 
was reported by Ruth (1986). 
 
Toxicity: 
 Acute oral LD50 for rabbits 3,705 mg/kg, rats 5,450 mg/kg (quoted, RTECS, 1985). 
 
Uses: Solvent for resins, lacquers. 
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METHYL ACRYLATE 
 
Synonyms: Acrylic acid, methyl ester; AI3-15715; BRN 0605396; CCRIS 1839; Curithane 103; 
EINECS 202-500-6; Methoxycarbonylethene; Methoxycarbonylethylene; Methyl propenate; 
Methyl propenoate; Methyl-2-propenoate; NSC 24146; Propenoic acid, methyl ester; 2-Propenoic 
acid, methyl ester; UN 1919. 
 

H2C
O

CH3

O  
 
Note: Inhibited with 10 to 20 ppm hydroquinone monomethyl ether to prevent polymerization 
(Acros Organics, 2002). 
 
CASRN: 96-33-3; DOT: 1919; DOT label: Flammable liquid; molecular formula: C4H6O2; FW: 
86.09; RTECS: AT2800000; Merck Index: 12, 6092 
 
Physical state, color, and odor: 
Clear, colorless, flammable liquid with a heavy, sweet, pungent odor. An odor threshold 
concentration of 3.5 ppbv was reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-77 (NIOSH, 1997) 
 
Boiling point (°C): 
80.5 (Weast, 1986) 
 
Density (g/cm3): 
0.9561 at 20 °C (Windholz et al., 1983) 
0.93562 at 35.00 °C, 0.92518 at 55.00 °C (George et al., 2002) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.94 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
-2.8 (NIOSH, 1997) 
-3.8 (open cup, Hawley, 1981) 
 
Lower explosive limit (%): 
2.8 (NIOSH, 1997) 
 
Upper explosive limit (%): 
25.0 (NIOSH, 1997) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
1.3 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
9.90 (NIOSH, 1997) 
9.19 ± 0.05 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic esters are 
lacking in the documented literature 
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Octanol/water partition coefficient, log Kow: 
0.80 at room temperature (shake flask-GLC, Tanii and Hashimoto, 1982) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, and ether (Weast, 1986) 
 
Solubility in water: 
60 g/L at 20 °C, 50 g/L at 40 °C (quoted, Windholz et al., 1983) 
25 g/kg at 25 °C (BASF, 2001) 
741 mM at 60 °C (multiple headspace extraction-GC, Chai et al., 2005) 
 
Vapor density: 
3.52 g/L at 25 °C, 2.97 (air = 1) 
 
Vapor pressure (mmHg): 
22.3 at 0 °C, 66.9 at 20 °C, 256.5 at 50 °C, 1,392 at 100 °C (BASF, 2001) 
 
Environmental fate: 
 Photolytic. Polymerizes on standing and is accelerated by heat, light, and peroxides (Windholz 
et al., 1983). Methyl acrylate reacts with OH radicals in the atmosphere (296 K) and aqueous 
solution at rates of 3.04 x 10-12 and 2.80 x 10-12 cm3/molecule⋅sec, respectively (Wallington et al., 
1988b). 
 Chemical/Physical. Begins to polymerize at 80.2 °C (Weast, 1986). Slowly hydrolyzes in water 
forming methyl alcohol and acrylic acid (Morrison and Boyd, 1971). Based on a hydrolysis rate 
constant of 0.0779/M⋅h at pH 9 at 25 °C, an estimated half-life of 2.8 yr at pH 7 was reported 
(Roy, 1972). The reported rate constant for the reaction of methacrylonitrile with ozone in the gas 
phase is 2.91 x 10-18 cm3 mol/sec (Munshi et al., 1989a). 
 
Exposure limits: NIOSH REL: TWA 10 ppm (35 mg/m3), IDLH 250 ppm; OSHA PEL: TWA 10 
ppm; ACGIH TLV: TWA 2 ppm (adopted). 
 
Symptoms of exposure: Lacrimation, irritation of respiratory tract, lethargy, and convulsions 
(Patnaik, 1992). An irritation concentration of 262.5 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 Acute oral LD50 for rats 277 mg/kg, mice 827 mg/kg (quoted, RTECS, 1985). 
 
Uses: Manufacturing plastic films, leather finish resins, textile and paper coatings; amphoteric 
surfactants; chemical intermediate. 
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METHYLAL 
 
Synonyms: AI3-16096; Anesthenyl; Bis(methoxy)methane; BRN 1697025; Dimethoxymethane; 
Dimethyacetal formaldehyde; EINECS 203-714-2; Formal; Formaldehyde dimethylacetal; Meth-
oxymethyl methyl ether; Methylene dimethyl ether; Methylene glycol dimethyl ether; Methyl 
formal; UN 1234. 
 

H3C
O O

CH3
 

 
CASRN: 109-87-5; DOT: 1234; molecular formula: C3H8O2; FW: 76.10; RTECS: PA8750000; 
Merck Index: 12, 6093 
 
Physical state, color, and odor: 
Colorless liquid with a pungent, chloroform-like odor 
 
Melting point (°C): 
-104.8 (Weast, 1986) 
 
Boiling point (°C): 
45.5 (Weast, 1986) 
41.8 at 755 mmHg (Kobe and Mathews, 1970) 
 
Density (g/cm3): 
0.8860 at 0.00 °C, 0.8723 at 10.00 °C, 0.8581 at 20.00 °C, 0.8428 at 30.00 °C, 0.8279 at 40.00 
(Wu et al., 2005) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.95 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
-17 (Dean, 1987) 
-18 (Windholz et al., 1983) 
-32 (open cup, NFPA, 1984) 
 
Lower explosive limit (%): 
2.2 (NFPA, 1984) 
 
Upper explosive limit (%): 
13.8 (NFPA, 1984) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
1.73 at 25 °C (Hine and Mookerjee, 1975) 
 
Ionization potential (eV): 
10.00 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic ethers are 
lacking in the documented literature. However, its high solubility in water and low Kow 
suggest its adsorption to soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
-0.01 at 19.0 °C (shake flask, Collander, 1951) 
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Solubility in organics: 
Soluble in acetone and benzene (Weast, 1986). Miscible with alcohol, ether, and oils (Windholz et 
al., 1983). 
 
Solubility in water: 
330,000 mg/L (quoted, Verschueren, 1983) 
 
Vapor density: 
3.11 g/L at 25 °C, 2.63 (air = 1) 
 
Vapor pressure (mmHg): 
208 at 9.98, 260 at 14.96, 323 at 19.93 °C, 397 at 24.92 °C (Pan et al., 2006) 
818.2 at 44.6 °C (Albert el al., 2001) 
 
Exposure limits: NIOSH REL: TWA 1,000 ppm (3,100 mg/m3), IDLH 2,200 ppm; OSHA PEL: 
TWA 1,000 ppm; ACGIH TLV: TWA 1,000 ppm (adopted). 
 
Toxicity: 
 LC50 (inhalation) for rats 15,000 ppm (quoted, RTECS, 1985). 
 Acute oral LD50 for rats 5,708 mg/kg (quoted, RTECS, 1985). 
 
Source: Methylal is a by-product in the synthesis of trioxane, an intermediate in the manufacture 
of polyacetal plastics (Albert et al., 2001). 
 
Uses: Artificial resins; perfumery; solvent; adhesives; protective coatings; special fuel; organic 
synthesis (Grignard and Reppe reactions). 
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METHYLAMINE 
 
Synonyms: AI3-15637-X; Aminomethane; BRN 0741851; Carbinamine; CCRIS 2508; EINECS 
200-820-0; Mercurialin; Methanamine; Monomethylamine; NME; NSC 89685; SQ; UN 1061; 
UN 1235. 
 

H2N CH3  
 
CASRN: 74-89-5; DOT: 1061; DOT label: Flammable gas (anhydrous)/flammable liquid; 
molecular formula: CH5N; FW: 31.06; RTECS: PF6300000; Merck Index: 12, 6095 
 
Physical state, color, and odor: 
Colorless, flammable gas with a strong ammonia-like odor. An experimentally determined 
recognition odor threshold concentration of 21 ppbv was reported by Leonardos et al. (1969). Odor 
threshold concentrations of 4.7 ppmv and 35 ppbv were experimentally determined by Nishida et 
al. (1979) and Nagata and Takeuchi (1990), respectively. 
 
Melting point (°C): 
-93.5 (Weast, 1986) 
 
Boiling point (°C): 
-6.3 (Weast, 1986) 
 
Density (g/cm3): 
0.6628 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.38 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
10.657 at 25 °C (Gordon and Ford, 1972) 
 
Flash point (°C): 
-62, -4, -11, and -23 at 0, 25, 40, and 50 wt % aqueous solutions, respectively (Mitchell et al., 
1999) 
 
Lower explosive limit (%): 
4.9 (NFPA, 1984) 
 
Upper explosive limit (%): 
20.7 (NFPA, 1984) 
 
Heat of fusion (kcal/mol): 
1.466 (Dean, 1987) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
1.11 at 25 °C (Christie and Crisp, 1967) 
 
Ionization potential (eV): 
9.18 (Gibson et al., 1977) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic amines 
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are lacking in the documented literature. However, its high solubility in water and low Kow suggest 
its adsorption to soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
-0.57 at 20.0 °C (shake flask-Kjeldahl analysis, Collander, 1951) 
 
Solubility in organics: 
Soluble in benzene (105 g/L at 25 °C) and miscible with ether (Windholz et al., 1983) 
 
Solubility in water: 
1,154 volumes at 12.5 °C, 959 volumes at 25 °C (quoted, Windholz et al., 1983) 
0.457 as mole fraction (quoted, interpolated, Copley et al., 1941) 
 
Vapor density: 
1.27 g/L at 25 °C, 1.07 (air = 1) 
 
Vapor pressure (mmHg): 
2,356 at 20 °C, 3,268 at 30 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Photolytic. The rate constant for the reaction of methylamine and OH radicals in the atmosphere 
at 300 K is 1.3 x 10-13 cm3/molecule⋅sec (Hendry and Kenley, 1979). 
 Low et al. (1991) reported that the photooxidation of aqueous primary amine solutions by UV 
light in the presence of titanium dioxide resulted in the formation of ammonium and nitrate ions. 
 Chemical/Physical. In an aqueous solution, chloramine reacted with methylamine to form N-
chloromethylamine (Isaac and Morris, 1983). 
 Reacts with acids forming water-soluble salts. 
 
Exposure limits: NIOSH REL: TWA 10 ppm (12 mg/m3), IDLH 100 ppm; OSHA PEL: TWA 10 
ppm; ACGIH TLV: TWA 5 ppm, STEL 15 ppm (adopted). 
 
Symptoms of exposure: Severe irritant to eyes, skin, and respiratory tract (Patnaik, 1992). An 
irritation concentration of 30.00 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 LC50 (inhalation) for mice 2,400 mg/kg/2-h (quoted, RTECS, 1985). 
 
Source: Methylamine was detected in cauliflower (65 ppm), carrots (3,970 ppm), tea leaves (50 
ppm), red and white cabbage (3.4 to 22.7 ppm), corn (27 ppm), kale leaves (16.6 ppm), barley 
seeds (4.5 ppm), epidermis of apples (4.5 ppm), celery (6.4 ppm), sweetflag, celandine, and 
tobacco leaves (Duke, 1992). 
 
Uses: Tanning; intermediate for accelerators, dyes, pharmaceuticals, insecticides, fungicides, 
tanning, surface active agents, fuel additive, dyeing of acetate textiles; polymerization inhibitor; 
ingredient in paint removers; photographic developer; solvent; rocket propellant; fuel additive; 
solvent; in organic synthesis. 
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METHYLANILINE 
 
Synonyms: AI3-19498; AIDS-18972; Anilinomethane; BRN 0741982; CCRIS 2870; EINECS 
202-870-9; MA; (Methylamino)benzene; N-Methylaminobenzene; N-Methylaniline; N-Methyl-
benzenamine; Methylphenylamine; N-Methylphenylamine; Monomethylaniline; N-Monomethyl-
aniline; NSC 3502; N-Phenylmethylamine; UN 2294. 
 

HN
CH3

 
 
CASRN: 100-61-8; DOT: 2294; molecular formula: C7H9N; FW: 107.16; RTECS: BY4550000; 
Merck Index: 12, 6098 
 
Physical state, color, and odor: 
Colorless to yellow to pale brown liquid with a faint, ammonia-like odor. Odor threshold 
concentration is 1.7 ppm (quoted, Amoore and Hautala, 1983). 
 
Melting point (°C): 
-57 (Weast, 1986) 
 
Boiling point (°C): 
196.25 (Weast, 1986) 
190–191 (Hawley, 1981) 
 
Density (g/cm3): 
0.9891 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.84 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
4.8 at 25 °C (Golumbic and Goldbach, 1951) 
 
Flash point (°C): 
80.1 (NIOSH, 1997) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
1.19 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
7.32 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.226, 1.620, 1.827, 1.299, 1.751 (various European soils, Gawlik et al., 2000) 
 
Octanol/water partition coefficient, log Kow: 
1.66 (quoted, Leo et al., 1971) 
1.68 (shake flask, Leahy et al., 1989) 
 
Solubility in organics: 
Soluble in alcohol (Weast, 1986) and ether (Windholz et al., 1983) 
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Solubility in water: 
5.624 g/L at 25 °C (shake flask-GC, Chiou et al., 1982) 
 
Vapor density: 
4.38 g/L at 25 °C, 3.70 (air = 1) 
 
Vapor pressure (mmHg): 
0.3 at 20 °C, 0.65 at 30 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Soil. Reacts slowly with humic acids or humates forming quinoidal structures (Parris, 1980). 
 
Exposure limits: NIOSH REL: TWA 0.5 ppm (2 mg/m3), IDLH 100 ppm; OSHA PEL: TWA 2 
ppm (9 mg/m3); ACGIH TLV: TWA 0.5 ppm (adopted). 
 
Toxicity: 
 LC50 (48-h) for red killifish 355 mg/L (Yoshioka et al., 1986) 
 
Uses: Solvent; acid acceptor; organic synthesis. 
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2-METHYLANTHRACENE 
 
Synonyms: CCRIS 2739; 1,2-Dimethylhexane; EINECS 210-329-3; β-Methylanthracene; NSC 
87376. 
 

CH3

 
 
CASRN: 613-12-7; molecular formula: C15H12; FW: 192.96; RTECS: CB0680000 
 
Physical state: 
Solid 
 
Melting point (°C): 
209 (Weast, 1986) 
202–206 (Acros Organics, 2002) 
 
Boiling point (°C): 
Sublimes (Weast, 1986) 
358.5 (Wilhoit and Zwolinski, 1971) 
 
Density (g/cm3): 
1.165 using method of Lyman et al. (1982) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.56 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Ionization potential (eV): 
7.37 (Rosenstock et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
5.12 using method of Karickhoff et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
4.70 at 25.0 °C (HPLC, Lei et al., 2000) 
5.00 (shake flask-absorption spectrophotometry, Alcorn et al., 1993) 
 
Solubility in organics: 
Soluble in benzene and chloroform (Weast, 1986) 
 
Solubility in water: 
In µg/kg: 7.06 at 6.3 °C, 8.48 at 9.1 °C, 9.43 at 10.8 °C, 11.1 at 13.9 °C, 14.5 at 18.3 °C, 19.1 at 

23.1 °C, 24.2 at 27.0 °C, 32.1 at 31.1 °C (coupled column-LC, May et al., 1978) 
21.3 µg/kg at 25 °C (generator column-HPLC/UV spectrophotometry, May et al., 1978a) 
39 µg/L at 25 °C (shake flask-fluorescence, Mackay and Shiu, 1977) 
In nmol/L: 39.2 at 8.8 °C, 50.4 at 12.9 °C, 63.9 at 17.0 °C, 84.0 at 21.1 °C, and 117 at 25.3 °C. In 

seawater (salinity = 36.5 g/kg): 15.6 at 4.6 °C, 19.5 at 8.8 °C, 26.2 at 12.9 °C, 35.7 at 17.0 °C, 
49.4 at 21.1 °C, and 70.8 at 25.3 °C (Whitehouse, 1984) 

In mole fraction (x 10-9): 0.6615 at 6.30 °C, 0.7946 at 9.38 °C, 0.8836 at 10.80 °C, 1.040 at 13.90 
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°C, 1.359 at 18.30 °C, 1.790 at 23.10 °C, 2.268 at 27.00 °C, 3.008 at 31.10 °C (generator 
column-HPLC, May et al., 1983) 

In µg/L: 5.67 at 0.30 °C, 7.38 at 5.00 °C, 10.6 at 10.00 °C, 14.2 at 15.00 °C, 19.2 at 20.00 °C, 26.2 
at 25.00 °C, 35.2 at 30.00 °C, 48.0 at 35.00 °C, 67.4 at 40.00 °C, 94.3 at 45.00 °C, 125 at 50.00 
°C (generator column-HPLC, Dohányosová et al., 2003). 

 
Environmental fate: 
 Chemical/Physical. 2-Methylanthracene will not hydrolyze because it has no hydrolyzable 
functional group. 
 
Toxicity: 
 EC50 (48-h) for Daphnia pulex 96.0 µg/L (Smith et al., 1988). 
  
Source: Detected in 8 diesel fuels at concentrations ranging from 0.18 to 160 mg/L with a mean 
value of 46.16 mg/L (Westerholm and Li, 1994). Schauer et al. (1999) reported 2-
methylanthracene in diesel fuel at a concentration of 6 µg/g and in a diesel-powered medium-duty 
truck exhaust at an emission rate of 10.4 µg/km. 
 California Phase II reformulated gasoline contained naphthalene at a concentration of 5.54 g/kg. 
Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without catalytic 
converters were approximately 1.14 and 94.1 µg/km, respectively (Schauer et al., 2002). 
 
Uses: Organic synthesis. 
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METHYL BROMIDE 
 
Synonyms: AI3-0916; Brom-o-gas; Brom-o-gaz; Bromomethane; Caswell No. 555; Celfume; 
CCRIS 385; Curafume; Dawson 100; Dowfume; Dowfume MC-2; Dowfume MC-2 soil fumigant; 
Dowfume MC-33; Edco; EINECS 200-813-2; Embafume; EPA pesticide chemical code 053201; 
Fumigant-1; Halon 1001; Iscobrome; Kayafume; MB; M-B-C Fumigant; MBX; MeBr; Metafume; 
Methogas; Monobromomethane; Pestmaster; Profume; R 40B1; RCRA waste number U029; 
Rotox; Terabol; Terr-o-gas 100; UN 1062; Zytox. 
 

Br CH3  
 
Note: Methyl chloride may be present as an impurity. 
 
CASRN: 74-83-9; DOT: 1062; DOT label: Poison; molecular formula: CH3Br; FW: 94.94; 
RTECS: PA4900000; Merck Index: 12, 6108 
 
Physical state, color, and odor: 
Colorless liquid or gas with an odor similar to chloroform at high concentrations. Ruth (1986) 
reported odor threshold concentrations ranging from 80 to 4,000 mg/m3. 
 
Melting point (°C): 
-93.6 (Weast, 1986) 
 
Boiling point (°C): 
3.55 (Kudchadker et al., 1979) 
4.5 (Worthing and Hance, 1991) 
 
Density (g/cm3): 
1.6755 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.23 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Practically nonflammable (NFPA, 1984) 
 
Lower explosive limit (%): 
10 (NFPA, 1984) 
 
Upper explosive limit (%): 
16 (NFPA, 1984) 
 
Heat of fusion (kcal/mol): 
1.429 (Dean, 1987) 
 
Henry’s law constant (x 10-2 atm⋅m3/mol): 
62.3 (Glew and Moelwyn-Hughes, 1953) 
3.18 (low ionic strength, Jury et al., 1984) 
0.72 at 21 °C (Gan and Yates, 1996) 
 
Ionization potential (eV): 
10.54 (NIOSH, 1997) 
10.69 (Gibson, 1982) 
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Soil organic carbon/water partition coefficient, log Koc: 
2.236, 2.241, and 2.215 for Naaldwijk loamy sand, Aalsmeer loam, and Boskoop peaty clay, 

respectively (quoted, Howard, 1989) 
1.12 (Greenfield sandy loam), 0.79 (Carsetas loamy sand), 0.76 (Linne clay loam) (Gan and Yates, 

1996) 
 
Octanol/water partition coefficient, log Kow: 
1.19 (Hansch and Leo, 1979; Leo et al., 1975) 
 
Solubility in organics: 
Soluble in ethanol, ether (Weast, 1986), chloroform, carbon disulfide, carbon tetrachloride, and 
benzene (ITII, 1986) 
 
Solubility in water: 
20,700 mg/L at 20.01 °C, 24,137 mg/L at 24.98 °C (Glew and Moelwyn-Hughes, 1953) 
17,500 mg/L at 20 °C under 748 mmHg atmosphere consisting of methyl bromide and water vapor 

(quoted, Standen, 1964) 
26.79, 18.30, 13.41, and 11.49 g/kg at 10, 17, 25, and 32 °C, respectively (Haight, 1951) 
 
Vapor density: 
3.88 g/L at 25 °C, 3.28 (air = 1) 
 
Vapor pressure (mmHg): 
1,420 at 20 °C (U.S. EPA, 1976) 
1,633 at 25 °C (quoted, Howard, 1989) 
 
Environmental fate: 
 Biological. Methyl bromide was oxidized in a variety of aquatic environments in California 
(Goodwin et al., 1998). The bacterial oxidation half-lives of methyl bromide were 5 d in 
freshwater (Searsville Lake; salinity 0 g/L, pH 7.6 to 8.3), 36 d in an estuarine sample (San 
Francisco Bay; salinity 6 to 19 g/L; pH 7.4 to 7.8), 82 d in coastal seawater (Monterey Bay; 
salinity 29 to 34 g/L; pH 7.3 to 8.2), and in an hypersaline, alkaline sample (Mono Lake; salinity 
74 to 77 g/L; pH 9.8).  
 Photolytic. When methyl bromide and bromine gas (concentration = 3%) were irradiated at 
1850 Å, methane was produced (Kobrinsky and Martin, 1968). 
 Chemical/Physical. Hydrolyzes in water forming methanol and hydrobromic acid. The 
estimated hydrolysis half-life in water at 25 °C and pH 7 is 20 d (Mabey and Mill, 1978). Castro 
and Belser (1981) reported a hydrolysis rate constant of 3 x 10-7/sec or a half-life of 26.7 d. Forms 
a voluminous crystalline hydrate at 0–5 °C (quoted, Keith and Walters, 1992). 
 When methyl bromide was heated to 550 °C in the absence of oxygen, methane, hydrobromic 
acid, hydrogen, bromine, ethyl bromide, anthracene, pyrene, and free radicals were produced 
(Chaigneau et al., 1966). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: IDLH 250 ppm; OSHA PEL: 
ceiling 20 ppm (80 mg/m3); ACGIH TLV: TWA 1 ppm (adopted). 
 
Symptoms of exposure: Inhalation may cause headache, visual disturbance, vertigo, nausea, 
vomiting, malaise, hand tremor, convulsions, eye and skin irritation (NIOSH, 1997). 
 
Toxicity: 
 LC50 (8-h inhalation) for rats 302 ppm (Honma et al., 1985). 



686    Groundwater Chemicals Desk Reference 
 

 

 LC50 (2-h inhalation) for mice 1,540 mg/m3 (quoted, RTECS, 1985). 
 LC50 (60-min inhalation) for mice 4.69 mg/L or approximately 1,200 ppm (Alexeeff et al., 
1985). 
 Acute oral LD50 for rats is 100 mg/kg (Ashton and Monaco, 1991). 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however, a DWEL of 50 
µg/L was recommended (U.S. EPA, 2000). 
 
Uses: Soil, space, and food fumigant; organic synthesis; fire extinguishing agent; refrigerant; 
disinfestation of potatoes, tomatoes, and other crops; solvent for extracting vegetable oils. 
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2-METHYL-1,3-BUTADIENE 
 
Synonyms: BRN 0969158; CCRIS 6253; EINECS 201-143-3; Hemiterpene; Isopentadiene; Iso-
prene; β-Methylbivinyl; 2-Methyldivinyl; 2-Methylbutadiene; NSC 9237; UN 1218. 
 

CH2

H2C

CH3  
 
Note: Usually inhibited with 100 ppm 4-tert-butylcatecol to prevent polymerization. 
 
CASRN: 78-79-5; DOT: 1218 (inhibited); molecular formula: C5H8; FW: 68.12; RTECS: 
NT4037000; Merck Index: 12, 5218 
 
Physical state, color, and odor: 
Colorless, volatile, extremely flammable liquid with an unpleasant odor. An odor threshold 
concentration of 48 ppbv was reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-146 (Weast, 1986) 
 
Boiling point (°C): 
34 (Weast, 1986) 
 
Density (g/cm3): 
0.6810 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.88 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-53.9 (Sax and Lewis, 1987) 
 
Lower explosive limit (%): 
1.5 (NFPA, 1984) 
 
Upper explosive limit (%): 
8.9 (NFPA, 1984) 
 
Heat of fusion (kcal/mol): 
1.115 (Dean, 1987) 
 
Henry’s law constant (x 10-2 atm⋅m3/mol): 
3.45 at 18 °C (dynamic stripping cell-MS, Karl et al., 2003) 
 
Ionization potential (eV): 
8.845 ± 0.005 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
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Octanol/water partition coefficient, log Kow: 
1.76 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Miscible with alcohol and ether (Windholz et al., 1983) 
 
Solubility in water: 
642 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
 
Vapor density: 
2.78 g/L at 25 °C, 2.35 (air = 1) 
 
Vapor pressure (mmHg): 
493 at 20 °C, 700 at 30 °C (quoted, Verschueren, 1983) 
550.1 at 25 °C (Wilhoit and Zwolinski, 1971) 
 
Environmental fate: 
 Photolytic. Methyl vinyl ketone and methacrolein were reported as major photooxidation 
products for the reaction of 2-methyl-1,3-butadiene with OH radicals. Formaldehyde, nitrogen 
dioxide, nitric oxide, and HO2 were reported as minor products (Lloyd et al., 1983). Synthetic air 
containing gaseous nitrous acid and exposed to artificial sunlight (λ = 300–450 nm) photo-
oxidized 2-methyl-1,3-butadiene into formaldehyde, methyl nitrate, peroxyacetal nitrate, and a 
compound tentatively identified as methyl vinyl ketone (Cox et al., 1980). 
 The following rate constants were reported for the reaction of 2-methyl-1,3-butadiene with OH 
radicals in the atmosphere: 9.26 to 9.98 x 10-11 cm3/molecule⋅sec (Atkinson et al., 1985), 5.91 x 
10-11 cm3/molecule⋅sec at 298 K (Sabljić and Güsten, 1990), 1.10 x 10-10 cm3/molecule⋅sec 
(Atkinson et al., 1990), 4.7 x 10-13 cm3/molecule⋅sec at 300 K (Hendry and Kenley, 1979) and 5.94 
x 10-13 cm3/molecule⋅sec at 298 K (Atkinson, 1991); with ozone in the gas-phase: 1.65 x 10-17 
cm3/molecule⋅sec at 294 K (Adeniji et al., 1981), 5.80 x 10-18 to 1.25 x 10-17 cm3/molecule⋅sec 
(Atkinson and Carter, 1984), 1.43 x 10-17 cm3/molecule⋅sec at 298 K (Atkinson, 1990); with NO3 
in the atmosphere: 1.3 x 10-12 cm3/molecule⋅sec (Benter and Schindler, 1988) and 6.52 x 10-13 
cm3/molecule⋅sec at 297 K (Atkinson, 1991). Cox et al. (1980) reported a rate constant of 7.4 x 
10-11 cm3/molecule⋅sec for the reaction of benzene with OH radicals based on a value of 8 x 10-12 
cm3/molecule⋅sec for the reaction of ethylene with OH radicals. 
 The estimated atmospheric lifetimes for the reaction of 2-methyl-1,3-butadiene with ozone, OH, 
and NO3 radicals are 28.3, 2.9, and 0.083 h, respectively (Atkinson and Carter, 1984). 
 Chemical/Physical. Slowly oxidizes and polymerizes in air (Huntress and Mulliken, 1941). 
 
Toxicity: 
 LC50 (inhalation) for mice 139 g/m3/2-h, rats 180 g/m3/4-h (quoted, RTECS, 1985). 
 
Source: Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of 2-methyl-1,3-butadiene 41.0 mg/kg of pine burned. Emission rates of 2-methyl-1,3-
butadiene were not measured during the combustion of oak and eucalyptus. 
 
Uses: Manufacture of butyl and synthetic rubber; gasoline component; organic synthesis. 
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2-METHYLBUTANE 
 
Synonyms: AI3-28787; Dimethylethylmethane; EINECS 201-142-8; Ethyldimethylmethane; Iso-
amylhydride; Isopentane; NSC 119476; UN 1265. 
 

H3C
CH3

CH3

 
 
CASRN: 78-78-4; DOT: 1265; molecular formula: C5H12; FW: 72.15; RTECS: EK4430000 
 
Physical state, color, and odor: 
Clear, colorless, watery, very flammable liquid with a pleasant odor. Evaporates quickly when 
spilled. An odor threshold concentration of 1.3 ppmv was reported by Nagata and Takeuchi 
(1990). 
 
Melting point (°C): 
-159.9 (Weast, 1986) 
 
Boiling point (°C): 
27.8 (Weast, 1986) 
 
Density (g/cm3): 
0.61067 at 20 °C, 0.61462 at 25 °C (Dreisbach, 1959) 
0.63901 at 0.00 °C, 0.63415 at 5.00 °C, 0.62935 at 10.00 °C, 0.62463 at 15.00 °C, 0.62005 at 

20.00 °C, 0.61569 at 25.00 °C, 0.61087 at 30.00 °C (Ma et al., 2003) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.81 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-57 (Hawley, 1981) 
 
Lower explosive limit (%): 
1.4 (Sax and Lewis, 1987) 
 
Upper explosive limit (%): 
7.6 (Sax and Lewis, 1987) 
 
Heat of fusion (kcal/mol): 
1.231 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (atm⋅m3/mol): 
1.24 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Interfacial tension with water (dyn/cm at 20 °C): 
49.64 (Harkins et al., 1920) 
 
Ionization potential (eV): 
10.32 (Franklin et al., 1969) 
10.60 (Collin and Lossing, 1959) 
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Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.23 (Coates et al., 1985) 
 
Solubility in organics: 
Soluble in alcohol, ether (Weast, 1986), hydrocarbons, and oils (Hawley, 1981) 
 
Solubility in water (mg/kg): 
51.8 at 23 °C (Coates et al., 1985) 
48 at 25 °C (shake flask-GLC, Price, 1976) 
47.8 at 25 °C (shake flask-GC, McAuliffe, 1963, 1966) 
72.4 at 0 °C, 49.6 at 25 °C (shake flask-GC, Polak and Lu, 1973) 
 
Vapor density: 
2.95 g/L at 25 °C, 2.49 (air = 1) 
 
Vapor pressure (mmHg): 
621 at 22.04 °C (Schumann et al., 1942) 
628 at 22.44 °C (Willingham et al., 1945) 
 
Environmental fate: 
 Photolytic. When synthetic air containing gaseous nitrous acid and 2-methylbutane was exposed 
to artificial sunlight (λ = 300–450 nm), acetone, acetaldehyde, methyl nitrate, peroxy-acetal 
nitrate, propyl nitrate, and pentyl nitrate were formed (Cox et al., 1980). 
 Based upon a photooxidation rate constant of 3.90 x 10-12 cm3/molecule⋅sec with OH radicals in 
summer daylight, the atmospheric lifetime is 36 h (Altshuller, 1991). At atmospheric pressure and 
300 K, Darnall et al. (1978) reported a rate constant of 3.78 x 10-12 cm3/molecule⋅sec for the same 
reaction. 
 Cox et al. (1980) reported a rate constant of 5.0 x 10-11 cm3/molecule⋅sec for the reaction of 
gaseous 2-methylbutane with OH radicals based on a value of 8 x 10-12 cm3/molecule⋅sec for the 
reaction of ethylene with OH radicals. 
 Chemical/Physical. Complete combustion in air produces carbon dioxide and water vapor. 
 2-Methylbutane will not hydrolyze because it does not contain a hydrolyzable functional group. 
 
Exposure limits: ACGIH TLV: TWA 600 ppm (adopted). 
 
Symptoms of exposure: May be narcotic at high concentrations (NIOSH, 1997; Patnaik, 1992) 
 
Source: A constituent in gasoline. Harley et al. (2000) analyzed the headspace vapors of three 
grades of unleaded gasoline where ethanol was added to replace methyl tert-butyl ether. The 
gasoline vapor concentrations of 2-methylbutane in the headspace were 24.1 wt % for regular 
grade, 24.8 wt % for mid-grade, and 26.0 wt % for premium grade. 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of 2-methylbutane was 5.6 mg/kg of pine burned. Emission rates of 2-methylbutane were not 
measured during the combustion of oak and eucalyptus. 
 California Phase II reformulated gasoline contained 2-methylbutane at a concentration of 79.2 
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g/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 3.69 and 148 µg/km, respectively (Schauer et al., 2002). 
 
Uses: Solvent; blowing agent for polystyrene; manufacturing chlorinated derivatives. 
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3-METHYL-1-BUTENE 
 
Synonyms: EINECS 209-249-1; Isopentene; Isopropylethene; Isopropylethylene; α-Isoamylene; 
2-Methyl-3-butene; 3-Methylbutene; UN 2561; Vinyl isopropyl. 
 

H3C
CH3

CH2

 
 
CASRN: 563-45-1; DOT: 2561; DOT label: Combustible liquid; molecular formula: C5H10; FW: 
70.13; RTECS: EM7600000 
 
Physical state, color, and odor: 
Colorless, flammable liquid or gas with a disagreeable odor 
 
Melting point (°C): 
-168.5 (Weast, 1986) 
 
Boiling point (°C): 
20.06 (Scott and Waddington, 1950) 
 
Density (g/cm3): 
0.6272 at 20 °C, 0.6219 at 25 °C (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.83 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-57 (Hawley, 1981) 
 
Lower explosive limit (%): 
1.5 (NFPA, 1984) 
 
Upper explosive limit (%): 
9.1 (NFPA, 1984) 
 
Heat of fusion (kcal/mol): 
1.281 (Dean, 1987) 
 
Henry’s law constant (atm⋅m3/mol): 
0.535 at 25 °C (Hine and Mookerjee, 1975) 
 
Ionization potential (eV): 
9.60 (Collin and Lossing, 1959) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.30 using method of Hansch et al. (1968) 
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Solubility in organics: 
Soluble in alcohol, benzene, and ether (Weast, 1986) 
 
Solubility in water: 
130 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
 
Vapor density: 
2.87 g/L at 25 °C, 2.42 (air = 1) 
 
Vapor pressure (mmHg): 
525.86 at 10.053 °C, 633.94 at 15.033 °C, 760.00 at 20.061 °C, 906.00 at 25.128 °C, 1,074.6 at 
30.245 °C (ebulliometry, Scott and Waddington, 1950) 
 
Environmental fate: 
 Photolytic. The following rate constants were reported for the reaction of 3-methyl-1-butene and 
OH radicals in the atmosphere: 3.0 x 10-11 cm3/molecule⋅sec (Atkinson et al., 1979); 6.07 to 9.01 x 
10-11 cm3/molecule⋅sec (Atkinson, 1985); 3.18 x 10-11 cm3/molecule⋅sec (Atkinson, 1990). 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water. 
 
Source: Schauer et al. (1999) reported 3-methyl-1-butene in a diesel-powered medium-duty truck 
exhaust at an emission rate of 160 µg/km. 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of 3-methyl-1-butene was 6.9 mg/kg of pine burned. Emission rates of 3-methyl-1-butene 
were not measured during the combustion of oak and eucalyptus. 
 California Phase II reformulated gasoline contained 3-methyl-1-butene at a concentration of 380 
mg/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 0.35 and 22.5 mg/km, respectively (Schauer et al., 2002). 
 
Uses: In high octane fuels; organic synthesis. 
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METHYL CELLOSOLVE 
 
Synonyms: AI3-18363; BRN 1731074; Caswell No. 551; CCRIS 5826; Dowanol 7; Dowanol 
EM; EGM; EGME; EINECS 203-713-7; EPA pesticide chemical code 042202; Ethylene glycol 
methyl ether; Ethylene glycol monomethyl ether; Glycol ether EM; Glycol methyl ether; Glycol 
monomethyl ether; Jeffersol EM; MECS; 2-Methoxyethanol; 2-Methoxyethyl alcohol; Methoxy-
hydroxyethane; Methyl ethoxol; Methyl glycol; Methyl oxitol; NSC 1258; 3-Oxa-1-butanol; 
Polysolv EM; Prist; UN 1188. 
 

O
CH3HO

 
 
CASRN: 109-86-4; DOT: 1188; DOT label: Flammable liquid; molecular formula: C3H8O2; FW: 
76.10; RTECS: KL5775000; Merck Index: 12, 6118 
 
Physical state, color, and odor: 
Colorless liquid with a mild, ether-like odor. Experimentally determined detection and recognition 
odor threshold concentrations were <300 µg/m3 (<96 ppbv) and 700 µg/m3 (220 ppbv), respectively 
(Hellman and Small, 1974). 
 
Melting point (°C): 
-85.1 (Weast, 1986) 
 
Boiling point (°C): 
124.6 (Dean, 1987) 
 
Density (g/cm3): 
0.9647 at 20 °C (Weast, 1986) 
0.96020 at 25.00 °C (Venkatesulu et al., 1997) 
0.96005 at 25.00 °C (Chandrasekhar et al., 2000) 
0.96002 at 25.00 °C, 0.95356 at 35.00 °C, 0.94715 at 45.00 °C (Das et al., 1999) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.04 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
38.9 (closed cup), 43.9 (open cup) (Eastman, 1995) 
 
Lower explosive limit (%): 
1.8 (NIOSH, 1997) 
 
Upper explosive limit (%): 
14 (NIOSH, 1997) 
14 at 0 °C (NFPA, 1984) 
 
Henry’s law constant (x 10-2 atm⋅m3/mol): 
4.41, 3.63, 11.6, 3.09, and 3.813 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et 
al., 1988) 
 
Ionization potential (eV): 
10.13 (Lias et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for methoxy alcohols 
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are lacking in the documented literature. However, its miscibility in water suggests its adsorption 
to soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
-0.77 at 28.0 °C (shake flask-refractive index, Korenman and Dobromyslova, 1975) 
 
Solubility in organics: 
Very soluble in acetone, dimethylsulfoxide, and 95% ethanol (quoted, Keith and Walters, 1992). 
Miscible with N,N-dimethylformamide, ether, and glycerol (Windholz et al., 1983). 
 
Solubility in water: 
Miscible (Price et al., 1974; Howe et al., 1987) 
 
Vapor density: 
3.11 g/L at 25 °C, 2.63 (air = 1) 
 
Vapor pressure (mmHg): 
6.2 at 20 °C, 14 at 30 °C (quoted, Verschueren, 1983) 
9.4 at 25 °C (Banerjee et al., 1990) 
 
Environmental fate: 
 Photolytic. Grosjean (1997) reported an atmospheric rate constant of 1.25 x 10-11 
cm3/molecule⋅sec at 298 K for the reaction of methyl cellosolve and OH radicals. Based on an 
atmospheric OH concentration of 1.0 x 106 molecule/cm3, the reported half-life of methyl 
cellosolve is 0.64 d (Grosjean, 1997). 
 Chemical/Physical. At an influent concentration of 1,000 mg/L, treatment with GAC resulted in 
an effluent concentration of 342 mg/L. The adsorbability of the carbon used was 132 mg/g carbon 
(Guisti et al., 1974). 
 
Exposure limits: NIOSH REL: TWA 0.1 ppm (0.3 mg/m3), IDLH 200 ppm; OSHA PEL: TWA 
25 ppm (80 mg/m3); ACGIH TLV: TWA 5 ppm (16 mg/m3). 
 
Symptoms of exposure: Inhalation of vapors may cause headache, weakness, eye irritation, 
ataxia, and tremor (Patnaik, 1992). An irritation concentration of 368.00 mg/m3 in air was reported 
by Ruth (1986). 
 
Toxicity: 
Acute oral LD50 for guinea pigs 950 mg/kg, rats 2,460 mg/kg, rabbits 890 mg/kg (quoted, RTECS, 
1985). 
 
Uses: Solvent for natural and synthetic resins, cellulose acetate, nitrocellulose, and some dyes; nail 
polishes; dyeing leather; sealing moisture-proof cellophane; lacquers, varnishes, enamels, wood 
stains; in solvent mixtures; perfume fixative; jet fuel de-icing additive. 
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METHYL CELLOSOLVE ACETATE 
 
Synonyms: Acetic acid, 2-methoxyethyl ester; Acetyl methyl collosolve; AI3-11272; BRN 
1700761; CCRIS 5832; EGMEA; EINECS 203-772-9; Ethylene glycol methyl ether acetate; 
Ethylene glycol monomethyl ether acetate; Glycol ether EM acetate; Glycol monomethyl ether 
acetate; 2-Methoxyethanol acetate; 2-Methoxyethyl acetate; 2-Methoxyethyl ethanoate; Methyl 
cellosolve ethano-ate; Methyl glycol acetate; Methyl glycol monoacetate; UN 1189. 
 

H3C O
O

CH3

O

 
 
CASRN: 110-49-6; DOT: 1189; DOT label: Combustible liquid; molecular formula: C5H10O3; 
FW: 118.13; RTECS: KL5950000; Merck Index: 12, 6119 
 
Physical state, color, and odor: 
Colorless liquid with a mild, ether-like odor. Experimentally determined detection and recognition 
odor threshold concentrations were 1.6 mg/m3 (330 ppbv) and 3.1 mg/m3 (640 ppbv), respectively 
(Hellman and Small, 1974). 
 
Melting point (°C): 
-65 (NIOSH, 1997) 
-70 (Windholz et al., 1983) 
 
Boiling point (°C): 
144–145 (Weast, 1986) 
 
Density (g/cm3): 
1.0090 at 19/19 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.81 at 19 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
48.9 (closed cup), 51.7 (open cup) (Eastman, 1995) 
54 (Windholz et al., 1983) 
 
Lower explosive limit (%): 
1.7 (NFPA, 1984) 
 
Upper explosive limit (%): 
8.2 (NFPA, 1984) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
3.28 at 30.00 °C (headspace-GC, Hovorka et al., 2002) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for cellosolve esters 
are lacking in the documented literature. However, its miscibility in water suggests its adsorption 
to soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
Unavailable because experimental methods for estimation of this parameter for cellosolve esters 
are lacking in the documented literature 
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Solubility in organics: 
Soluble in alcohol and ether (Weast, 1986) 
 
Solubility in water: 
Miscible (Lyman et al., 1982) 
 
Vapor density: 
4.83 g/L at 25 °C, 4.08 (air = 1) 
 
Vapor pressure (mmHg at 20 °C): 
2 (NIOSH, 1997) 
7 (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Chemical/Physical. Hydrolyzes in water forming methyl cellosolve and acetic acid. 
 At an influent concentration of 1,024 mg/L, treatment with GAC resulted in an effluent 
concentration of 886 mg/L. The adsorbability of the carbon used was 28 mg/g carbon (Guisti et 
al., 1974). 
 
Exposure limits: NIOSH REL: TWA 0.1 ppm (0.5 mg/m3), IDLH 200 ppm; OSHA PEL: TWA 
25 ppm (120 mg/m3); ACGIH TLV: TWA 5 ppm (24 mg/m3). 
 
Toxicity: 
 Acute oral LD50 for guinea pigs 1,250 mg/kg, mice 3,390 mg/kg (quoted, RTECS, 1985). 
 
Uses: Solvent for cellulose acetate, nitrocellulose, various gums, resins, waxes, oils; textile 
printing; lacquers; dopes; textile printing; photographic film. 
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METHYL CHLORIDE 
 
Synonyms: AI3-01707; Artic; Caswell No. 557; CCRIS 1124; Chloromethane; Monochloro-
methane; EINECS 200-817-4; EPA pesticide chemical code 053202; RCRA waste number U045; 
UN 1063. 
 

Cl CH3  
 
CASRN: 74-87-3; DOT: 1063; DOT label: Flammable gas; molecular formula: CH3Cl; FW: 
50.48; RTECS: PA6300000; Merck Index: 12, 6121 
 
Physical state, color, and odor: 
Colorless, liquefied compressed gas, with a sweet, ethereal odor. Volatile flammable gas. An 
experimentally determined odor threshold concentration of >100 ppmv was reported by Leonardos 
et al. (1969). 
 
Melting point (°C): 
-97.1 (Weast, 1986) 
-97.6 (McGovern, 1943) 
 
Boiling point (°C): 
-24.22 (Dreisbach, 1959) 
-23.76 (McGovern, 1943) 
 
Density (g/cm3 at 20 °C): 
0.9214 (quoted, Riddick et al., 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.49 at 25 °C (quoted, Hayduk and Laudie, 1974) 
 
Flash point (°C): 
-50 (NFPA, 1984) 
 
Lower explosive limit (%): 
8.1 (NIOSH, 1997) 
 
Upper explosive limit (%): 
17.4 (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
1.537 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
7.69 at 20 °C (McConnell et al., 1975; Pearson and McConnell, 1975) 
8.33 at 25 °C (EPICS, Gossett, 1987) 
9.41 (Glew and Moelwyn-Hughes, 1953) 
6.6 (low ionic strength, Pankow and Rosen, 1988) 
10.64 at 25 °C; in seawater: 3.9, 4.6, and 5.3 at 0, 3, and 6 °C, respectively (Moore et al., 1995) 
In seawater: 5.22 at 5 °C, 6.36 at 10 °C, 8.72 at 15 °C, 9.35 at 20 °C, 11.20 at 25 °C (Moore, 

2000) 
 
Interfacial tension with water (dyn/cm at 20 °C): 
28.3 (quoted, Freitas et al., 1997) 
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Ionization potential (eV): 
11.33 (Gibson, 1977) 
 
Soil organic carbon/water partition coefficient, log Koc: 
0.78 (Jury et al., 1990) 
 
Octanol/water partition coefficient, log Kow: 
0.91 (Hansch et al., 1975) 
 
Solubility in organics: 
Miscible with chloroform, ether, glacial acetic acid (U.S. EPA, 1985), and other chlorinated 
hydrocarbons including carbon tetrachloride. 
 
Solubility in water: 
7.4 g/kg at 30 °C (McGovern, 1943) 
6,450 to 7,250 mg/L at 20 °C (Pearson and McConnell, 1975) 
5,350 mg/L at 25.01 °C (Glew and Moelwyn-Hughes, 1953) 
4,800 mg/L at 25 °C (quoted, Standen, 1964) 
In mmol/atm: 167 at 10.2 °C, 97.9 at 23.5 °C, 71.4 at 36.9 °C, 69.1 at 37.4 °C, 45.2 at 59.2 °C 

(Boggs and Buck, 1958) 
 
Vapor density: 
2.06 g/L at 25 °C, 1.74 (air = 1) 
 
Vapor pressure (mmHg): 
3,756 at 20 °C (McConnell et al., 1975) 
4,028 at 25 °C (quoted, Nathan, 1978) 
4,962 at 30 °C, 7,313 at 50 °C (Hsu et al., 1964) 
4,309.7 at 30 °C (quoted, Howard, 1989) 
 
Environmental fate: 
 Biological. Enzymatic degradation of methyl chloride yielded formaldehyde (Vogel et al., 
1987). 
 Photolytic. Reported photooxidation products via OH radicals include formyl chloride, carbon 
monoxide, hydrogen chloride, and phosgene (Spence et al., 1976). In the presence of water, formyl 
chloride hydrolyzes to HCl and carbon monoxide, whereas phosgene hydrolyzes to hydrogen 
chloride and carbon monoxide (Morrison and Boyd, 1971). 
 Methyl chloride reacts with OH radicals in the atmosphere at a rate of 8.5 x 10-14 cm3/sec with a 
lifetime of 135 d (Cox et al., 1976). 
 Chemical/Physical. The estimated hydrolysis half-life at 25 °C and pH 7 is 0.93 yr (Mabey and 
Mill, 1978). 
 The evaporation half-life of methyl chloride (1 mg/L) from water at 25 °C using a shallow-pitch 
propeller stirrer at 200 rpm at an average depth of 6.5 cm was 27.6 min (Dilling, 1977). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: IDLH 2,000 ppm; OSHA PEL: 
TWA 100 ppm, ceiling 200 ppm, 5-min/3-h peak 300 ppm; ACGIH TLV: TWA 50 ppm, STEL 
100 ppm (adopted). 
 
Symptoms of exposure: Inhalation of vapors may cause headache, dizziness, drowsiness, nausea, 
vomiting, convulsions, coma, and respiratory failure (Patnaik, 1992). An irritation concentration 
of 1,050.00 mg/m3 in air was reported by Ruth (1986). 
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Toxicity: 
 LC50 (14-d) for Poecilia reticulata 175 mg/L (Könemann, 1981). 
 LC50 (inhalation) for mice 3,146 ppm/7-h, rats 152,000 mg/m3/30-min (quoted, RTECS, 1985). 
 
Drinking water standard: No MCLGs or MCLs have been proposed although methyl chloride 
has been listed for regulation (U.S. EPA, 1996). In addition, 100 µg/L was recommended (U.S. 
EPA, 2000). 
 
Uses: Coolant and refrigerant; herbicide and fumigant; organic synthesis-methylating agent; 
manufacturing of silicone polymers, pharmaceuticals, tetramethyl lead, synthetic rubber, methyl 
cellulose, agricultural chemicals and nonflammable films; preparation of methylene chloride, 
carbon tetrachloride, chloroform; low temperature solvent and extractant; catalytic carrier for butyl 
rubber polymerization; topical anesthetic; fluid for thermometric and thermostatic equipment. 
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METHYLCYCLOHEXANE 
 
Synonyms: AI3-18132; BRN 0505972; Cyclohexylmethane; EINECS 203-624-3; Hexahydro-
toluene; NSC 9391; Sextone B; Toluene hexahydride; UN 2296. 
 

CH3

 
 
Note: According to Chevron Phillips Company’s (2004) Technical Data Sheet, 99.0–99.4 wt % 
methylcyclohexane contains the 0.2 wt % toluene. 
 
CASRN: 108-87-2; DOT: 2296; molecular formula: C7H14; FW: 98.19; RTECS: GV6125000 
 
Physical state, color, and odor: 
Clear colorless, very flammable liquid with a faint odor similar to benzene or cyclohexane. An 
odor threshold concentration of 150 ppbv was reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-126.6 (Weast, 1986) 
 
Boiling point (°C): 
100.8 (Martínez-Soria et al., 1999) 
 
Density (g/cm3): 
0.7694 at 20 °C (Kay, 1947) 
0.76487 at 25.00 °C (Martínez-Soria et al., 1999) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.77 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-3.9 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.2 (NIOSH, 1997) 
 
Upper explosive limit (%): 
6.7 (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
1.615 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (atm⋅m3/mol): 
0.125 at 27.3 °C, 0.342 at 35.8 °C, 0.715 at 45.0 °C (dynamic headspace, Hansen et al., 1995) 
0.0678 at 25.0 °C (Ramachandran et al., 1996) 
 
Ionization potential (eV): 
9.85 ± 0.03 (Franklin et al., 1969) 
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Interfacial tension with water (dyn/cm): 
41.9 at 25 °C (quoted, Freitas et al., 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for alicyclic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.82 (Hansch and Leo, 1979) 
2.49 at 25.0 °C (shake flask-GLC, Park and Park, 2000) 
 
Solubility in organics: 
In methanol, g/L: 269 at 5 °C, 298 at 10 °C, 332 at 15 °C, 372 at 20 °C, 422 at 25 °C, 488 at 30 
°C, 575 at 35 °C, 709 at 40 °C (Kiser et al., 1961). 

Miscible in many hydrocarbons including cyclopentane, methylcyclopentane, cyclohexane, 
hexane, and 2-methylhexane. 

 
Solubility in water: 
In mg/kg: 16.0 at 25 °C, 18.0 at 40.1 °C, 18.9 at 55.7 °C, 33.8 at 99.1 °C, 79.5 at 120.0 °C, 139.0 

at 137.3 °C, 244.0 at 149.5 °C (shake flask-GLC, Price, 1976) 
14.0 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1963, 1966) 
15.2 mg/L at 20 °C (Burris and MacIntyre, 1986) 
At 25 °C: 16.7 mg/L (distilled water), 11.5 mg/L (3.3% NaCl) (Groves, 1988) 
In mole fraction (x 10-6): 2.96 at 26.1 °C, 5.04 at 70.5 °C, 10.06 at 100.5 °C, 24.4 at 131.0 °C, 42.3 

at 151.4 °C, 70.8 at 170.8 °C (solid-phase extraction-GC, Marche et al., 2004) 
 
Vapor density: 
4.01 g/L at 25 °C, 3.39 (air = 1) 
 
Vapor pressure (mmHg): 
36.14 at 20 °C (Burris and MacIntyre, 1986) 
47.7 at 24.46 °C (Willingham et al., 1945) 
91.5 at 40.00 °C (static method, Asmanova and Goral, 1980) 
 
Environmental fate: 
 Biological. May be oxidized by microbes to 4-methylcyclohexanol, which may oxidize to give 
4-methylcycloheptanone (Dugan, 1972). 
 Photolytic. Based on a photooxidation rate constant 1.04 x 10-11 cm3/molecule⋅sec for the 
reaction of cyclohexane and OH radicals in the atmosphere at 298 K, the estimated lifetime of 
methylcyclohexane is 13 h (Altshuller, 1991). 
 Chemical/Physical. Complete combustion in air produces carbon dioxide and water vapor. 
Methycyclohexane will not hydrolyze in water because it does not contain a hydrolyzable 
functional group. 
 Complete combustion in air yields carbon dioxide and water. Incomplete combustion also yields 
carbon monoxide. 
 
Exposure limits: NIOSH REL: TWA 400 ppm (1,600 mg/m3), IDLH 1,200 ppm; OSHA PEL: 
TWA 500 ppm (2,000 mg/m3); ACGIH TLV: TWA 400 ppm (adopted). 
 
Symptoms of exposure: Inhalation of vapors may irritate mucous membranes (NIOSH, 1997; 
Patnaik, 1992). 
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Toxicity: 
 Acute oral LD50 for mice 2,250 mg/kg (quoted, RTECS, 1985). 
 LC50 (inhalation) for mice 41,500 mg/m3/2-h (quoted, RTECS, 1985). 
 
Source: Schauer et al. (1999) reported methylcyclohexane in a diesel-powered medium-duty truck 
exhaust at an emission rate of 620 µg/km. 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of methylcyclohexane was 8.6 mg/kg of pine burned. Emission rates of methylcyclohexane 
were not measured during the combustion of oak and eucalyptus. 
 California Phase II reformulated gasoline contained methylcyclohexane at a concentration of 
7.87 mg/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and 
without catalytic converters were 1.86 and 274 mg/km, respectively (Schauer et al., 2002). 
 
Uses: Solvent for cellulose ethers and other organics; gasoline component; organic synthesis. 
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o-METHYLCYCLOHEXANONE 
 
Synonyms: AI3-15915; BRN 0506751; EINECS 209-513-6; Methylanon; α-Methylcyclohexa-
none; 2-Methylcyclohexanone; 2-Methyl-1-cyclohexanone; NSC 524; Sexton B; Tetrahydro-o-
cresol; UN 2297. 
 

O

CH3

 
 
CASRN: 583-60-8; DOT: 2297; DOT label: Combustible liquid; molecular formula: C7H12O; FW: 
112.17; RTECS: GW1750000 
 
Physical state, color, and odor: 
Colorless liquid with a weak, peppermint-like odor 
 
Melting point (°C): 
-13.9 (Weast, 1986) 
-19 (quoted, Verschueren, 1983) 
 
Boiling point (°C): 
165 at 757 mmHg (Weast, 1986) 
 
Density (g/cm3): 
0.9250 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.79 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
48.2 (NIOSH, 1997) 
 
Ionization potential (eV): 
9.05 (Lias et al., 1998) 
 
Solubility in organics: 
Soluble in alcohol, ether (Weast, 1986), and many other polar organic solvents including 
cyclohexanone. 
 
Solubility in water (wt %): 
2.94 at 0 °C, 2.41 at 9.0 °C, 1.98 at 19.5 °C, 1.68 at 31.0 °C, 1.56 at 40.8 °C, 1.47 at 50.2 °C, 1.45 
at 60.3 °C, 1.47 at 71.0 °C, 1.46 at 81.3 °C, 1.54 at 90.3 °C (shake flask-GC, Stephenson, 1992) 
 
Vapor density: 
4.58 g/L at 25 °C, 3.87 (air = 1) 
 
Vapor pressure (mmHg): 
1 at 20 °C (NIOSH, 1997) 
 
Exposure limits: NIOSH REL: TWA 50 ppm (230 mg/m3), STEL 75 ppm (345 mg/m3), IDLH 
600 ppm; OSHA PEL: TWA 100 ppm (460 mg/m3); ACGIH TLV: TWA 50 ppm, STEL 75 ppm 
(adopted). 
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Toxicity: 
 Acute oral LD50 for rats 2,140 mg/kg, rabbits 1 g/kg (quoted, RTECS, 1985). 
 
Uses: Solvent; lacquers; organic synthesis. 
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1-METHYLCYCLOHEXENE 
 
Synonyms: AI3-52478; BRN 1304483; EINECS 209-718-0; EINECS 215-640-8; α-Methylcyclo-
hexene; 1-Methyl-1-cyclohexene; NSC 66539; 2,3,4,5-Tetrahydrotoluene. 
 

CH3

 
 
Note: Typically inhibited with 10 ppm hydroquinone to prevent polymerization (Acros Organics, 
2002). 
 
CASRN: 591-49-1; molecular formula: C7H12; FW: 96.17 
 
Physical state, color, and odor: 
Clear, colorless, very flammable, watery liquid with a characteristically unpleasant, aromatic 
hydrocarbon-type odor. 
 
Melting point (°C): 
-121 (Weast, 1986) 
 
Boiling point (°C): 
110 (Weast, 1986) 
 
Density (g/cm3): 
0.8102 at 20 °C, 0.8058 at 25 °C (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.80 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-3 (Dean, 1987) 
 
Henry’s law constant (x 10-2 atm⋅m3/mol): 
8.86 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
8.67 (Lias et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for alicyclic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.44 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Soluble in benzene and ether (Weast, 1986) and miscible with many hydrocarbons similar in 
chemical structure, e.g., cyclohexane, cyclohexene, etc. 
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Solubility in water: 
52 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
 
Vapor density: 
3.93 g/L at 25 °C, 3.32 (air = 1) 
 
Vapor pressure (mmHg): 
27.4 at 20.2 °C, 36.4 at 25.0 °C (transpiration method, Verevkin et al., 2000) 
 
Environmental fate: 
 Photolytic. Atkinson (1985) reported a rate constant of 9.45 x 10-11 cm3/molecule⋅sec for the 
reaction of 1-methylcyclohexene with OH radicals in the atmosphere. 
 
Uses: Organic synthesis. 
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METHYLCYCLOPENTANE 
 
Synonyms: BRN 1900214; CCRIS 6058; EINECS 202-503-2; Methylpentamethylene; NSC 
24836; UN 2298. 
 

CH3

 
 
CASRN: 96-37-7; DOT: 2298; DOT label: Combustible liquid; molecular formula: C6H12; FW: 
84.16; RTECS: GY4640000 
 
Physical state, color, and odor: 
Colorless liquid with a sweetish odor. An odor threshold concentration of 1.7 ppmv was reported 
by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-142.4 (Weast, 1986) 
 
Boiling point (°C): 
71.8 (Sinor and Weber, 1960) 
 
Density (g/cm3): 
0.7486 at 20 °C (Kay, 1947) 
0.7443 at 25 °C (Ehrett and Weber, 1959; Sinor and Weber, 1960) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.85 at 20 °C (Witherspoon and Bonoli, 1969) 
0.90 at 25 °C (Bonoli and Witherspoon, 1968) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
<-7 (NFPA, 1984) 
 
Lower explosive limit (%): 
1.0 (NFPA, 1984) 
 
Upper explosive limit (%): 
8.35 (NFPA, 1984) 
 
Entropy of fusion (cal/mol⋅K): 
12.67 (Domalski and Hearing, 1998) 
 
Heat of fusion (kcal/mol): 
1.656 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (atm⋅m3/mol): 
0.362 at 25 °C (Hine and Mookerjee, 1975) 
 
Ionization potential (eV): 
9.7 (Lias, 1998) 
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Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for alicyclic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.84 at 25.0 °C (shake flask-GLC, Park and Park, 2000) 
 
Solubility in organics: 
In methanol, g/L: 380 at 5 °C, 415 at 10 °C, 500 at 15 °C, 595 at 20 °C, 740 at 25 °C, 1,100 at 30 
°C. Miscible at higher temperatures (Kiser et al., 1961). 
 
Solubility in water (mg/kg): 
41.8 at 25 °C, 18.0 at 40.1 °C, 18.9 at 55.7 °C, 33.8 at 99.1 °C, 79.5 at 120.0 °C, 139.0 at 137.3 
°C, 244.0 at 149.5 °C. In NaCl solution at 25 °C (salinity, g/kg): 38 (1.002), 36.3 (10.000), 29.2 
(34.472), 27.0 (50.030), 12.7 (125.100), 5.72 (199.900), 3.36 (279.800), 1.89 (358.700) (shake 
flask-GLC, Price, 1976) 

42 at 25 °C (shake flask-GC, McAuliffe, 1966) 
42.6 at 25 °C (shake flask-GC, McAuliffe, 1963) 
 
Vapor density: 
3.44 g/L at 25 °C, 2.91 (air = 1) 
 
Vapor pressure (mmHg): 
125.1 at 24.75 °C (Willingham et al., 1945) 
200 at 39.92 °C (Braun still-refractometry, Ehrett and Weber, 1959) 
 
Environmental fate: 
 Photolytic. A photooxidation rate constant of 7.0 x 10-12 cm3/molecule⋅sec was reported for the 
reaction of methylcyclopentane and OH radicals in the atmosphere (Atkinson, 1990). 
 Chemical/Physical. Complete combustion in air produces carbon dioxide and water vapor. 
Methylcyclopentane will not hydrolyze because it does not contain a hydrolyzable functional 
group. 
 At elevated temperatures, rupture of the ring occurs and 1-propene is produced in a 40% yield. 
Other products include hydrogen and cyclic mono- and diolefins (Rice and Murphy, 1942). 
 
Symptoms of exposure: Vapors may irritate respiratory tract (Patnaik, 1992). 
 
Source: A constituent in gasoline. Harley et al. (2000) analyzed the headspace vapors of three 
grades of unleaded gasoline where ethanol was added to replace methyl tert-butyl ether. The 
gasoline vapor concentrations of methylcyclopentane in the headspace were 2.7 wt % for regular 
grade, 2.6 wt % for mid-grade, and 2.6 wt % for premium grade. 
 California Phase II reformulated gasoline contained methylcyclopentane at a concentration of 
26.2 g/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 4.32 and 604 mg/km, respectively (Schauer et al., 2002). 
 
Uses: Extractive solvent; azeotropic distillation agent; organic synthesis. 
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METHYLENE CHLORIDE 
 
Synonyms: Aerothene MM; AI3-01773; AIDS-122683; BRN 1730800; Caswell No. 578; CCRIS 
392; DCM; Dichloromethane; Driverit; EINECS 200-838-9; F 30; Freon 30; HCC 30; Metaclen; 
Methane dichloride; Methylene bichloride; Methylene dichloride; Narcotil; NCI-C50102; NSC 
406122; R 30; RCRA waste number U080; Salesthin; Solaesthin; Solmethine; UN 1593. 
 

Cl Cl  
 
Note: According to Sigma-Aldrich (2007), methylene chloride may be stabilized with cyclohexane, 
cyclohexene, or amylene (≈100 ppm). 
 
CASRN: 75-09-2; DOT: 1593; molecular formula: CH2Cl2; FW: 84.93; RTECS: PA8050000; 
Merck Index: 12, 6140 
 
Physical state, color, and odor: 
Clear, colorless liquid with a sweet, penetrating, ethereal odor. Leonardos et al. (1969) determined 
an odor threshold concentration of 214.0 ppmv. The average least detectable odor threshold 
concentrations of technical grade methylene chloride in water at 60 °C and in air at 40 °C were 5.6 
and 24 mg/L, respectively (Alexander et al., 1982). 
 
Melting point (°C): 
-95.14 (Dreisbach, 1959) 
-96.7 (Carlisle and Levine, 1932) 
 
Boiling point (°C): 
39.75 (Dreisbach, 1959) 
40.1 (McConnell et al., 1975) 
 
Density (g/cm3): 
1.3361 at 20 °C (Carlisle and Levine, 1932) 
1.3163 at 25.00 °C (Aminabhavi and Banerjee, 1998a) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.15 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
≥30 (Kuchta et al., 1968) 
 
Lower explosive limit (%): 
13 (NIOSH, 1997) 
15.1 at 103 °C (Coffee et al., 1972) 
 
Upper explosive limit (%): 
23 (NIOSH, 1997) 
15.1 at 103 °C (Coffee et al., 1972) 
 
Heat of fusion (kcal/mol): 
1.1 (Dean, 1987) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
2.0 at 25 °C (Pankow and Rosen, 1988) 
3.19 at 25 °C (gas stripping-GC, Warner et al., 1987) 
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2.69 at 25 °C (Dilling, 1977) 
3.53 at 37 °C (Sato and Nakajima, 1979) 
1.40, 1.69, 2.44, 2.96, and 3.61 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
2.1, 3.1, 37, and 4.5 at 20, 30, 35, and 40 °C, respectively (Tse et al., 1992) 
1.94 at 20.00 °C (inert gas stripping, Hovorka and Dohnal, 1997) 
3.03 at 20 °C (Pearson and McConnell, 1975) 
2.13 at 25 °C (EPICS, Gossett, 1987)  
In seawater: 1.07 at 5 °C, 1.39 at 10 °C, 1.82 at 15 °C, 2.34 at 20 °C, 2.99 at 25 °C (Moore, 2000) 
2.44 at 25 °C (Hoff et al., 1993) 
1.26 at 10.0 °C, 2.06 at 20.0 °C, 3.04 at 30.0 °C (equilibrium static cell, Wright et al., 1992) 
3.27 at 25.0 °C (mole fraction ratio-GC, Leighton and Calo, 1981) 
2.49 at 30 °C (headspace-GC, Sanz et al., 1997) 
 
Interfacial tension with water (dyn/cm at 20 °C): 
28.31 (Harkins et al., 1920) 
 
Ionization potential (eV): 
11.35 ± 0.01 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.00 (Daniels et al., 1985) 
1.44 (log Kom, Sabljić, 1984) 
2.30 (sewage solids, Dobbs et al., 1989) 
 
Octanol/water partition coefficient, log Kow: 
1.35, 1.34, and 1.37 at 25, 30, and 50 °C, respectively (GLC, Bhatia and Sandler, 1995) 
1.25 (Hansch et al., 1975) 
1.31 at 25.0 °C (shake flask-HPLC, Han et al., 1997) 
 
Solubility in organics: 
Miscible with ethanol, ether (U.S. EPA, 1985), and many chlorinated solvents including carbon 
tetrabromide, carbon tetrachloride, bromoform, chloroform, tetrachloroethylene, trichloroethylene, 
and 1,1,1-trichloroethane. 
 
Solubility in water: 
In g/kg H2O: 23.63 at 0 °C, 21.22 at 10 °C, 20.00 at 20 °C, 19.69 at 30 °C (Rex, 1906) 
In mg/kg: 11,092 at 10 °C, 13,508 at 20 °C, 11,211 at 30 °C (shake flask-GC, Howe et al., 1987) 
20,000 mg/kg (Carlisle and Levine, 1932) 
13,000 mg/L at 25 °C (Fluka, 1988; Haque, 1990) 
19,400 mg/L at 25 °C (Dilling, 1977) 
13,200 mg/L at 25 °C (Pearson and McConnell, 1975) 
In wt %: 2.03, 1.92, 1.80, 1.72, and 1.77 at 0, 9.2, 17.3, 26.8, and 35.7 °C, respectively (shake 

flask-GC, Stephenson, 1992) 
3.95 x 10-3 at 25 °C (mole fraction, inert gas stripping-GC, Li et al., 1993) 
 
Vapor density: 
3.47 g/L at 25 °C, 2.93 (air = 1) 
 
Vapor pressure (mmHg): 
362.4 at 20 °C (McConnell et al., 1975) 
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420 at 25 °C (quoted, Nathan, 1978) 
455 at 25 °C (quoted, Valsaraj, 1988) 
529 at 30.00 °C (equilibrium cell, Pathare et al., 2004) 
 
Environmental fate: 
 Biological. Complete microbial degradation to carbon dioxide was reported under anaerobic 
conditions by mixed or pure cultures. Under enzymatic conditions formaldehyde was the only 
product reported (Vogel et al., 1987). In a static-culture-flask screening test, methylene chloride (5 
and 10 mg/L) was statically incubated in the dark at 25 °C with yeast extract and settled domestic 
wastewater inoculum. After 7 d, 100% biodegradation with rapid adaptation was observed (Tabak 
et al., 1981). 
 Under aerobic conditions with sewage seed or activated sludge, complete biodegradation was 
observed between 6 h to 1 wk (Rittman and McCarty, 1980). 
 Soil. Methylene chloride undergoes biodegradation in soil under aerobic and anaerobic 
conditions. Under aerobic conditions, the following half-lives were reported: 54.8 d in sand (500 
ppb); 1.3, 9.4, and 191.4 d at concentrations of 160, 500, and 5,000 ppb, respectively, in sandy 
loam soil; 12.7 d (500 ppb) in sandy clay loam soil; 7.2 d (500 ppb) following a 50-d lag time. 
Under anaerobic conditions, the half-life of methylene chloride in clay following a 70-d lag time is 
21.5 d (Davis and Madsen, 1991). The estimated volatilization half-life of methylene chloride in 
soil is 100 d (Jury et al., 1990). 
 Photolytic. Reported photooxidation products via OH radicals include carbon dioxide, carbon 
monoxide, formyl chloride, and phosgene (Spence et al., 1976). In the presence of water, phosgene 
hydrolyzes to HCl and carbon dioxide, whereas formyl chloride hydrolyzes to hydrogen chloride 
and carbon monoxide (Morrison and Boyd, 1971). 
 The rate constant for the reaction of methylene chloride and OH radicals in the atmosphere is 9 
x 10-7 cm3/molecule⋅sec (Hendry and Kenley, 1979). Methylene chloride reacts with OH radicals 
in water (pH 8.5) at a rate of 9.6 x 107/M⋅sec (Haag and Yao, 1992). 
 Chemical/Physical. Under laboratory conditions, methylene chloride hydrolyzed with 
subsequent oxidation and reduction to produce methyl chloride, methanol, formic acid, and 
formaldehyde (Smith and Dragun, 1984). The experimental half-life for hydrolysis in water at 25 
°C is approximately 18 months (Dilling et al., 1975). 
 Methylene chloride reacts with bisulfide ion (HS-), produced by microbial reduction of sulfate, 
forming 1,3,5-trithiane and dithiomethane. Estimated reaction rate constants at 50 and 64 °C were 
3.27 x 10-5 and 1.35 x 10-4/M⋅sec, respectively (Roberts et al., 1992). 
 The evaporation half-life of methylene chloride (1 mg/L) from water at 25 °C using a shallow-
pitch propeller stirrer at 200 rpm at an average depth of 6.5 cm was 20.2 min (Dilling, 1977). 
 At influent concentrations of 10.0, 1.0, 0.1, and 0.01 mg/L, the GAC adsorption capacities were 
19.0, 1.3, 0.09, and 0.006 mg/g, respectively (Dobbs and Cohen, 1980). 
 Methylene chloride is stable up to 120 °C (Carlisle and Levine, 1932). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: IDLH 2,300 ppm; OSHA PEL: 
TWA 500 ppm, ceiling 1,000 ppm, 5-min/2-h peak 2,000 ppm; ACGIH TLV: TWA 50 ppm 
(adopted). 
 
Symptoms of exposure: May produce fatigue, weakness, headache, lightheadedness, euphoria, 
nausea, and sleep. May be narcotic at high concentrations (Patnaik, 1992). An irritation 
concentration of 8,280.00 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 EC50 (24-h) for Daphnia magna 1,942 mg/L (Lilius et al., 1995). 
 LC50 (contact) for earthworm (Eisenia fetida) 304 g/cm2 (Neuhauser et al., 1985). 
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 LC50 (96-h) for bluegill sunfish 220 mg/L (Spehar et al., 1982), fathead minnows 193 mg/L 
(flow-through), 310 mg/L (static bioassay) (Alexander et al., 1978), Cyprinodon variegatus 330 
ppm using natural seawater (Heitmuller et al., 1981). 
 LC50 (72-h) for Cyprinodon variegatus 360 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for Daphnia magna 220 mg/L (LeBlanc, 1980), Cyprinodon variegatus 360 ppm 
(Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna 310 mg/L (LeBlanc, 1980), Cyprinodon variegatus 370 ppm 
(Heitmuller et al., 1981). 
 LC50 (6-h) for B6C3F1 mice 2,200 ppm (Chellman et al., 1986). 
 LC50 (inhalation) for mice 14,400 ppm/7-h, rats 88,000 mg/m3/30-min (quoted, RTECS, 1985). 
 Acute oral LD50 for rats 2,136 mg/kg (quoted, RTECS, 1985). 
 LD50 (subcutaneous) for mice 6,452 mg/kg (Klaassen and Plaa, 1966). 
 Heitmuller et al. (1981) reported a NOEC of 130 ppm. 
 
Drinking water standard (final): MCLG: zero; MCL: 5 µg/L. In addition, a DWEL of 200 µg/L 
was recommended (U.S. EPA, 2000). 
 
Uses: Low temperature solvent; ingredient in paint and varnish removers; cleaning, degreasing, 
and drying metal parts; fumigant; manufacturing of aerosols; refrigerant; dewaxing; blowing agent 
in foams; solvent for cellulose acetate; organic synthesis. 
 Heitmuller et al. (1981) reported a NOEC of 130 ppm. 
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METHYL FORMATE 
 
Synonyms: AI3-00408; BRN 1734623; Caswell No. 570; CCRIS 6062; EINECS 203-481-7; EPA 
pesticide chemical code 053701; Formic acid, methyl ester; Methanoic acid, methyl ester; Meth-
yl methanoate; UN 1243. 
 

H O
CH3

O

 
 
CASRN: 107-31-3; DOT: 1243; DOT label: Flammable liquid; molecular formula: C2H4O2; FW: 
60.05; RTECS: LQ8925000; Merck Index: 12, 6153 
 
Physical state, color, and odor: 
Clear, colorless, mobile liquid with a pleasant, etheral odor. An odor threshold concentration of 
130 ppmv was reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-99 (Weast, 1986) 
 
Boiling point (°C): 
31.64 (Ortega et al., 2003) 
 
Density (g/cm3): 
0.9713 at 20.00 °C (Emmerling et al., 1998) 
0.96618 at 25.00 °C (Ortega et al., 2003) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.17 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
-17 (BASF, 1997d) 
 
Lower explosive limit (%): 
4.5 (NFPA, 1984) 
 
Upper explosive limit (%): 
23 (NFPA, 1984) 
 
Heat of fusion (kcal/mol): 
1.800 (Dean, 1987) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
2.44 at 25 °C (Hoff et al., 1993) 
0.90 at 5.00 °C, 1.18 at 10.00 °C, 1.51 at 15.00 °C, 1.91 at 20.00 °C, 2.36 at 25.00 °C (column 

stripping-UV, Kutsuna et al., 2005) 
 
Ionization potential (eV): 
10.815 ± 0.005 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic esters are 
lacking in the documented literature. However, its high solubility in water suggests its adsorption 
to soil will not be nominal (Lyman et al., 1982). 
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Octanol/water partition coefficient, log Kow: 
0.03 (shake flask, Hansch et al., 1995) 
 
Solubility in organics: 
Soluble in ether (Weast, 1986). Miscible with alcohol (Windholz et al., 1983). 
 
Solubility in water (g/L): 
304 g/L at 20 °C (quoted, Verschueren, 1983) 
203 g/L at 25 °C (quoted, Riddick et al., 1986) 
300 g/kg at 20 °C (BASF, 1997d) 
 
Vapor density: 
2.45 g/L at 25 °C, 2.07 (air = 1) 
 
Vapor pressure (mmHg): 
525.8 at 21.0 °C, 624.5 at 25.0 °C, 647.2 at 26.6 °C, 654.7 at 26.8 °C, 663.0 at 27.1 °C, 678.1 at 

28.3 °C, 711.4 at 28.9 °C, 722.9 at 30.1 °C, 760.8 at 31.4 °C, 767.7 at 31.7 °C (Nelson, 1928) 
 
Environmental fate: 
 Photolytic. Methyl formate, formed from the irradiation of dimethyl ether in the presence of 
chlorine, degraded to carbon dioxide, water, and small amounts of formic acid. Continued 
irradiation degraded formic acid to carbon dioxide, water, and hydrogen chloride (Kallos and Tou, 
1977; Good et al., 1999). 
 A rate constant of 2.27 x 10-12 cm3/molecule⋅sec was reported for the reaction of methyl formate 
and OH radicals in the atmosphere (Atkinson, 1989). 
 Chemical/Physical. Hydrolyzes slowly in water forming methanol and formic acid (NIOSH, 
1997). Hydrolysis half-lives reported at 25 °C: 0.91 h at pH 9, 9.1 h at pH 8, 2.19 d at pH 7, and 
21.9 d at pH 6 (Mabey and Mill, 1978). 
 
Exposure limits: NIOSH REL: TWA 100 ppm (250 mg/m3), STEL 150 ppm (375 mg/m3), IDLH 
4,500 ppm; OSHA PEL: TWA 100 ppm; ACGIH TLV: TWA 100 ppm, STEL 150 ppm 
(adopted). 
 
Symptoms of exposure: May irritate eyes, nose, and throat; inhalation may produce visual 
disturbances, narcotic effects, and respiratory distress (Patnaik, 1992). An irritation concentration 
of 8,750.00 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 Acute oral LD50 for rabbits 1,622 mg/kg (quoted, RTECS, 1985). 
 
Uses: Fumigant and larvacide for tobacco, cereals, dried fruits; cellulose acetate solvent; military 
poison gases; intermediate in manufacture of pharmaceuticals, hydrocyanic acid, N,N-
dimethylformamide; organic synthesis. 
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3-METHYLHEPTANE 
 
Synonyms: BRN 1730777; 1,2-Dimethylhexane; EINECS 209-660-6; 2-Ethylhexane; 5-Methyl-
heptane; NSC 24845. 
 

CH3H3C

CH3

 
 
CASRN: 589-81-1; molecular formula: C8H18; FW: 114.23 
 
Physical state, color, and odor: 
Colorless, flammable liquid with an odor resembling hexane. An odor threshold concentration of 
1.5 ppmv was reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-120.5 (Weast, 1986) 
 
Boiling point (°C): 
118.00 (Cherqaoui and Villemin, 1994) 
119 (Weast, 1986) 
 
Density (g/cm3): 
0.70582 at 20 °C, 0.70175 at 25 °C (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.67 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Heat of fusion (kcal/mol): 
2.779 (Dean, 1987) 
 
Henry’s law constant (atm⋅m3/mol): 
3.70 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
3.97 using method of Hansch et al. (1968) 
 
Solubility in organics: 
In methanol, g/L: 154 at 5 °C, 170 at 10 °C, 190 at 15 °C, 212 at 20 °C, 242 at 25 °C, 274 at 30 
°C, 314 at 35 °C, 365 at 40 °C (Kiser et al., 1961); miscible in many liquid hydrocarbons, 
particularly saturated hydrocarbons. 
 
Solubility in water: 
792 µg/kg at 25 °C (shake flask-GLC, Price, 1976) 
 
Vapor density: 
4.67 g/L at 25 °C, 3.94 (air = 1) 
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Vapor pressure (mmHg): 
19.5 at 25 °C (Wilhoit and Zwolinski, 1971) 
8.260 at 10.000 °C, 11.146 at 15.000 °C (inclined-piston, Osborn and Douslin, 1974) 
 
Environmental fate: 
 Photolytic. Based on a photooxidation rate constant of 8.90 x 10-12 cm3/molecule⋅sec for the 
reaction of 3-methylheptane and OH radicals, the estimated lifetime is 16 h during summer 
sunlight (Altshuller, 1991). 
 Chemical/Physical. Complete combustion in air produces carbon dioxide and water vapor. 3-
Methylheptane will not hydrolyze because it does not contain a hydrolyzable functional group. 
 
Uses: Calibration; gasoline component; organic synthesis. 
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5-METHYL-3-HEPTANONE 
 
Synonyms: AI3-36116; Amyl ethyl ketone; BRN 0506345; BRN 1700021; EAK; EINECS 203-
423-0; EINECS 208-793-7; Ethyl amyl ketone; Ethyl sec-amyl ketone; Ethyl 2-methylbutyl 
ketone; FEMA No. 2803; 2-Methylbutyl ethyl ketone; 3-Methyl-5-heptanone; 5-Methyl-3-heptan-
3-one; NSC 60161; NSC 100734; UN 2271. 
 

CH3H3C

O CH3

 
 
CASRN: 541-85-5; DOT: 2271; DOT label: Combustible liquid; molecular formula: C8H16O; FW: 
128.21; RTECS: MJ7350000; Merck Index: 12, 3810 
 
Physical state, color, and odor: 
Colorless liquid with a fruity odor 
 
Melting point (°C): 
-57.1 (NIOSH, 1997) 
 
Boiling point (°C): 
158.5 (NIOSH, 1987) 
 
Density (g/cm3): 
0.820–0.824 at 20/20 °C (Windholz et al., 1983) 
0.85 at 0 °C (quoted, Verschueren, 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.68 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
43 (Acros Organics, 2002) 
59 (NIOSH, 1997) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
1.30 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
1.96 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Mixes readily with alcohols, ether, ketones, and other organic solvents (Patnaik, 1992) 
 
Solubility in water (wt %): 
0.275 at 0 °C, 0.227 at 9.3 °C, 0.192 at 19.9 °C, 0.151 at 30.9 °C, 0.151 at 40.8 °C, 0.142 at 50.2 
°C, 0.124 at 59.8 °C, 0.132 at 70.5 °C, 0.128 at 80.2 °C, 0.131 at 90.5 °C (shake flask-GC, 
Stephenson, 1992) 
 
Vapor density: 
5.24 g/L at 25 °C, 4.43 (air = 1) 



5-Methyl-3-heptanone    719 
 

 

Vapor pressure (mmHg): 
2 at 20 °C (NIOSH, 1987) 
2 at 25 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Chemical/Physical. 5-Methyl-3-heptanone will not hydrolyze because it does not contain a 
hydrolyzable functional group. 
 
Exposure limits: NIOSH REL: TWA 25 ppm (130 mg/m3), IDLH 100 ppm; OSHA PEL: TWA 
25 ppm. 
 
Symptoms of exposure: May irritate eyes, nose, and throat. At high concentrations, ataxia, 
prostration, respiratory, pain and narcosis may occur (Patnaik, 1992). 
 
Toxicity: 
 Acute oral LD50 for guinea pigs 2,500 mg/kg, mice 3,800 mg/kg, rats 3,500 mg/kg (quoted, 
RTECS, 1985). 
 
Uses: Solvent for vinyl resins, nitrocellulose-alkyd and nitrocellulose-maleic acid resins. 
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2-METHYLHEXANE 
 
Synonyms: D 726; EINECS 209-730-6; Ethylisobutylmethane; Isoheptane, NSC 24840; UN 
1993. 
 

H3C
CH3

CH3

 
 
CASRN: 591-76-4; molecular formula: C7H16; FW: 100.20 
 
Physical state, color, and odor: 
Clear, colorless, flammable, watery liquid with an odor similar to pentane, 2-methylpentane, 3-
methylpentane, hexane, and 3-hexane. An odor threshold concentration of 420 ppbv was reported 
by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-118.3 (Weast, 1986) 
 
Boiling point (°C): 
90 (Weast, 1986) 
 
Density (g/cm3): 
0.67859 at 20 °C, 0.67439 at 25 °C (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.70 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
<-17.7 (Hawley, 1981) 
 
Heat of fusion (kcal/mol): 
2.195 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (atm⋅m3/mol): 
0.512 at 26.9 °C, 0.311 at 35.0 °C, 0.256 at 45.0 °C (dynamic headspace, Hansen et al., 1995) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
3.30 (Coates et al., 1985) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, chloroform, ligroin, and ether (Weast, 1986). Miscible with 
liquid aliphatic hydrocarbons. 
 
Solubility in water: 
3.8 mg/L at 23 °C (Coates et al., 1985) 
2.54 mg/kg at 25 °C (shake flask-GLC, Price, 1976) 
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Vapor density: 
4.10 g/L at 25 °C, 3.46 (air = 1) 
 
Vapor pressure (mmHg): 
65.9 at 25 °C (Wilhoit and Zwolinski, 1971) 
 
Environmental fate: 
 Biological. Riser-Roberts (1992) reported 2- and 5-methylhexanoic acids as metabolites by the 
microorganism Pseudomonas aeruginosa. 
 Photolytic. Based on a reported photooxidation reaction rate constant of 6.80 x 10-12 
cm3/molecule⋅sec with OH radicals, the half-life of 2-methylhexane is 25 h (Altshuller, 1990). 
 Chemical/Physical. Complete combustion in air produces carbon dioxide and water vapor. 2-
Methylhexane will not hydrolyze because it does not contain a hydrolyzable functional group. 
 
Source: Schauer et al. (1999) reported 2-methylhexane in a diesel-powered medium-duty truck 
exhaust at an emission rate of 570 µg/km. 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of 2-methylhexane was 2.6 mg/kg of pine burned. Emission rates of 2-methylhexane were not 
measured during the combustion of oak and eucalyptus. 
 California Phase II reformulated gasoline contained 2-methylhexane at a concentration of 15.3 
g/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 2.88 and 372 mg/km, respectively (Schauer et al., 2002). 
 
Use: Organic synthesis. Component of gasoline. 
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3-METHYLHEXANE 
 
Synonyms: EINECS 209-643-3; 1,2-Dimethylpentane; 2-Ethylpentane; 4-Methylhexane, NSC 
73937; UN 1993. 
 

H3C
CH3

CH3  
 
CASRN: 589-34-4; molecular formula: C7H16; FW: 100.20 
 
Physical state, color, and odor: 
Clear, colorless liquid with an odor similar to hexane. An odor threshold concentration of 840 
ppbv was reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-119 (Weast, 1986) 
 
Boiling point (°C): 
91.85 (Wilhoit and Zwolinski, 1971) 
 
Density (g/cm3): 
0.68713 at 20 °C, 0.68295 at 25 °C (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.71 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-3.9 (Hawley, 1981) 
 
Henry’s law constant (atm⋅m3/mol): 
2.38 at 25 °C (Mackay and Shiu, 1981) 
 
Interfacial tension with water (dyn/cm): 
50.4 at 25 °C (quoted, Freitas et al., 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
3.41 (Coates et al., 1985) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, chloroform, ligroin, and ether (Weast, 1986). Miscible with 
liquid aliphatic hydrocarbons. 
 
Solubility in water: 
2.90 mg/L at 23 °C (Coates et al., 1985) 
2.64 mg/kg at 25 °C (shake flask-GLC, Price, 1976) 
5.24 mg/kg at 0 °C, 4.95 mg/kg at 25 °C (shake flask-GC, Polak and Lu, 1973) 
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Vapor density: 
4.10 g/L at 25 °C, 3.46 (air = 1) 
 
Vapor pressure (mmHg): 
61.6 at 25 °C (Wilhoit and Zwolinski, 1971) 
 
Environmental fate: 
 Photolytic. Based on a reported photooxidation reaction rate constant of 7.20 x 10-12 
cm3/molecule⋅sec with OH radicals, the half-life of 3-methylhexane is 20 h (Altshuller, 1990). 
 Chemical/Physical. Complete combustion in air produces carbon dioxide and water vapor. 3-
Methylhexane will not hydrolyze because it does not contain a hydrolyzable functional group. 
 
Source: Schauer et al. (1999) reported 3-methylhexane in a diesel-powered medium-duty truck 
exhaust at an emission rate of 310 µg/km. 
 California Phase II reformulated gasoline contained 3-methylhexane at a concentration of 16.2 
g/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 2.95 and 415 mg/km, respectively (Schauer et al., 2002). 
 
Uses: Oil extender solvent; gasoline component; organic synthesis. 
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METHYLHYDRAZINE 
 
Synonyms: AI3-52240; BRN 0635645; CCRIS 394; EINECS 200-471-4; HDN; Hydrazometh-
ane; 1-Methylhydrazine; MMH; Monomethylhydrazine; RCRA waste number P068; UN 1244. 
 

H3C

H
N

NH2  
 
CASRN: 60-34-4; DOT: 1244; DOT label: Flammable liquid; molecular formula: CH6N2; FW: 
46.07; RTECS: MV5600000; Merck Index: 12, 6160 
 
Physical state, color, and odor: 
Fuming, clear, colorless liquid with an ammonia-like odor. Odor threshold concentrations ranged 
from 1 to 3 ppm (quoted, Keith and Walters, 1992). 
 
Melting point (°C): 
-52.4 (Weast, 1986) 
 
Boiling point (°C): 
87.5 (Weast, 1986) 
 
Density (g/cm3): 
0.874 at 25 °C (Weast, 1986) 
0.8632 at 30 °C (Ahlert and Shimalla, 1968) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.47 at 25 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
-8.4 (NIOSH, 1997) 
21 (Acros Organics, 2002) 
 
Lower explosive limit (%): 
2.5 (NIOSH, 1997) 
 
Upper explosive limit (%): 
92 (NFPA, 1984) 
 
Entropy of fusion (cal/mol⋅K): 
11.279 (Aston et al., 1951) 
 
Heat of fusion (kcal/mol): 
2.4905 (Aston et al., 1951) 
 
Ionization potential (eV): 
8.00 ± 0.06 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Experimental methods for estimation of this parameter for hydrazines are lacking in the docu-
mented literature. However, its miscibility in water suggests adsorption to soil will be nominal. 
 
Octanol/water partition coefficient, log Kow: 
-1.05 (shake flask, Hansch and Leo, 1987) 
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Solubility in organics: 
Soluble in alcohol and ether (Weast, 1986) 
 
Solubility in water: 
Miscible 
 
Vapor density: 
1.88 g/L at 25 °C, 1.59 (air = 1) 
 
Vapor pressure (mmHg): 
12.11 at 1.97 °C, 22.85 at 11.75 °C, 31.76 at 17.14 °C, 38.72 at 20.54 °C, 50.00 at 25.18 (Aston et 
al., 1951) 
 
Environmental fate: 
 Biological. It was suggested that the rapid disappearance of methylhydrazine in sterile and 
nonsterile soil (Arrendondo fine sand) under aerobic conditions was due to chemical oxidation. 
Although the oxidation product was not identified, it biodegraded to carbon dioxide in the 
nonsterile soil. The oxidation product did not degrade in the sterile soil (Ou and Street, 1988). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: 2-h ceiling 0.04 ppm (0.08 
mg/m3), IDLH 20 ppm; OSHA PEL: ceiling 0.2 ppm (0.35 mg/m3); ACGIH TLV: TWA 0.01 ppm 
(adopted). 
 
Toxicity: 
 Acute oral LD50 for hamsters 22 mg/kg, mice 29 mg/kg, rats 32 mg/kg (quoted, RTECS, 1985). 
 
Uses: Rocket fuel; solvent; intermediate; organic synthesis. 
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METHYL IODIDE 
 
Synonyms: CCRIS 395; EINECS 200-819-5; Halon 10001; Iodomethane; Monoiodomethane; 
NSC 9366; RCRA waste number U138; UN 2644. 
 

I CH3  
 
CASRN: 74-88-4; DOT: 2644; DOT label: Poison; molecular formula: CH3I; FW: 141.94; 
RTECS: PA9450000; Merck Index: 12, 6161 
 
Physical state and color: 
Clear, colorless liquid which may become yellow, red, or brown on exposure to light and moisture 
 
Melting point (°C): 
-64.4 (Stull, 1947) 
 
Boiling point (°C): 
42.4 (Weast, 1986) 
 
Density (g/cm3): 
2.279 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.17 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Noncombustible liquid (NIOSH, 1997). 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
5.87 at 25 °C (quoted, Liss and Slater, 1974) 
5.26 at 25 °C (Hunter-Smith et al., 1983) 
5.08 at 25 °C (Glowa and Wren, 2003) 
In seawater (salinity 30.4‰): 1.71 at 0 °C, 3.16 at 10 °C, 5.40 at 20 °C (Moore et al., 1995) 
5.06 at 21 °C (Gan and Yates, 1996) 
 
Ionization potential (eV): 
9.54 (Franklin et al., 1969) 
9.86 (Gibson et al., 1977) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.23 (Greenfield sandy loam), 1.04 (Carsetas loamy sand), 0.94 (Linne clay loam) (Gan and Yates, 
1996) 
 
Octanol/water partition coefficient, log Kow: 
1.69 at 19 °C (shake flask-titration, Collander, 1951) 
1.51 (Hansch et al., 1975; Hansch and Leo, 1979) 
 
Solubility in organics: 
Soluble in acetone and benzene (Weast, 1986). Miscible with alcohol and ether (Windholz et al., 
1983). 
 
Solubility in water: 
In g/kg H2O: 15.65 at 0 °C, 14.46 at 10 °C, 14.19 at 20 °C, 14.29 at 30 °C (Rex, 1906) 
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18.217 mM at 40.34 °C (Swain and Thornton, 1962) 
95.9 mM at 22 °C (shake flask-turbidimetric, Fühner, 1924) 
 
Vapor density: 
5.80 g/L at 25 °C, 4.90 (air = 1) 
 
Vapor pressure (mmHg): 
331 at 20 °C, 483 at 30 °C (Rex, 1906) 
405 at 25 °C (calculated, Kudchadker et al., 1979) 
 
Environmental fate: 
 Chemical/Physical. Anticipated products from the reaction of methyl iodide with ozone or OH 
radicals in the atmosphere are formaldehyde, iodoformaldehyde, carbon monoxide, and iodine 
radicals (Cupitt, 1980). With OH radicals, CH2, methyl radical, HOI and water are possible 
reaction products (Brown et al., 1990). The estimated half-life of methyl iodide in the atmosphere, 
based on a measured rate constant for the vapor phase reaction with OH radicals, ranges from 535 
h to 32 wk (Garraway and Donovan, 1979). 
 Hydrolyzes in water forming methyl alcohol and hydriodic acid. The estimated half-life in water 
at 25 °C and pH 7 is 110 d (Mabey and Mill, 1978). At 70 °C, the hydrolysis rate was determined 
to be 3.2 x 10-5/sec which is equivalent to a half-life of 6 h. (Glows and Wren, 2003). May react 
with chlorides in seawater to form methyl chloride (Zafiriou, 1975). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: TWA 2 ppm (10 mg/m3), 
IDLH 100 ppm; OSHA PEL: TWA 5 ppm (28 mg/m3); ACGIH TLV: TWA 2 ppm (adopted). 
 
Symptoms of exposure: An irritation concentration of 21.50 g/m3 in air was reported by Ruth 
(1986). 
 
Toxicity: 
 LD50 (intraperitoneal) for guinea pigs 51 mg/kg, mice 172 mg/kg, rats 101 mg/kg (quoted, 
RTECS, 1985). 
 LD50 (subcutaneous) for mice 110 mg/kg (quoted, RTECS, 1985). 
 
Uses: Microscopy; medicine; testing for pyridine; methylating agent. 
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METHYL ISOCYANATE 
 
Synonyms: AI3-28280; Aliphatic isocyanate; BRN 0605318; CCRIS 1385; EINECS 210-866-3; 
Isocyanatomethane; Isocyanic acid, methyl ester; Methyl carbonimide; Methyl carbylamine; 
Methyl isocyanide; MIC; Monoisocyanate; NSC 64323; RCRA waste number P064; TL 1450; UN 
2480. 
 

H3C
N

C
O

 
 
CASRN: 624-83-9; DOT: 2480; DOT label: Flammable liquid and poison; molecular formula: 
C2H3NO; FW: 57.05; RTECS: NQ9450000; Merck Index: 12, 6163 
 
Physical state, color, and odor: 
Clear, colorless, very flammable, posionous liquid with a sharp, unpleasant, penetrating odor. 
Odor threshold concentration is 2.1 ppm (quoted, Amoore and Hautala, 1983). 
 
Melting point (°C): 
-45 (Weast, 1986) 
 
Boiling point (°C): 
39.1–40.1 (Weast, 1986) 
 
Density (g/cm3): 
0.9230 at 27 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.34 at 25 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
-7 (NFPA, 1984) 
 
Lower explosive limit (%): 
5.3 (NIOSH, 1997) 
 
Upper explosive limit (%): 
26 (NIOSH, 1997) 
 
Ionization potential (eV): 
10.67 (Lias et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for isocyanates are 
lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
Unavailable because experimental methods for estimation of this parameter for isocyanates are 
lacking in the documented literature 
 
Solubility in water: 
10 wt % at 15 °C (NIOSH, 1997) 
 
Vapor density: 
2.33 g/L at 25 °C, 1.97 (air = 1) 
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Vapor pressure (mmHg): 
348 at 20 °C (NIOSH, 1997) 
 
Environmental fate: 
 Chemical/Physical. Reacts with water forming 1,3-dimethylurea and carbon dioxide. In excess 
water, the hydrolysis half-life is 9 min. (Castro et al., 1985) 
 
Exposure limits: NIOSH REL: TWA 0.02 ppm (0.05 mg/m3), IDLH 3 ppm; OSHA PEL: TWA 
0.02 ppm; ACGIH TLV: TWA 0.02 ppm (adopted). 
 
Symptoms of exposure: Exposure to vapors may cause lacrimation, nose, and throat irritation and 
respiratory difficulty. Oral intake or absorption through skin may produce asthma, chest pain, 
dyspnea, pulmonary edema, breathing difficulty, and death (Patnaik, 1992). An irritation 
concentration of 5.00 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 LC50 (6-h inhalation) for Fischer 344 rats 6.1 ppm, B6C3F1 mice 12.2 ppm, Hartley guinea pigs 
5.4 ppm (Dodd et al., 1986). 
 LC50 (15-min inhalation) for rats 171 ppm, guinea pigs 112 ppm (Dodd et al., 1987). 
 In mice, the oral LD50 is 69 mg/kg (Patnaik, 1992). 
 
Uses: Manufacture of pesticides, e.g., aldicarb and carbaryl; chemical intermediate in production 
of plastics and polyurethane foams. 



 

730 

METHYL MERCAPTAN 
 
Synonyms: BME; BRN 1696840; CS; EINECS 200-822-1; FCY; FEMA No. 2716; Mercapto-
methane; Methanethiol; Methyl sulfhydrate; Methyl thioalcohol; RCRA waste number U153; 
Thiomethanol; Thiomethyl alcohol; UN 1064. 
 

H3C SH  
 
Note: According to Chevron Phillips Company’s (2005) Technical Data Sheet, 99.5–99.8% 
methyl mercaptan contains methyl ether (≤ 0.1 wt %), dimethyl disulfide (≤ 0.25 wt %), dimethyl 
sulfide (≤ 0.25 wt %), methanol (≤ 0.1 wt %), and hydrogen sulfide (≤ 0.2 wt %). 
 
CASRN: 74-93-1; DOT: 1064; DOT label: Flammable gas; molecular formula: CH4S; FW: 48.10; 
RTECS: PB4375000; Merck Index: 12, 6023 
 
Physical state, color, and odor: 
Colorless gas with a garlic-like or rotten cabbage odor. An experimentally determined odor 
threshold concentration of 2.1 ppbv was reported by Leonardos et al. (1969). A detection odor 
threshold concentration of 81 µg/m3 (41 ppbv) was determined by Katz and Talbert (1930). 
 
Melting point (°C): 
-123 (Weast, 1986) 
-121 (Hawley, 1981) 
 
Boiling point (°C): 
6.2 (Weast, 1986) 
5.956 (Wilhoit and Zwolinski, 1971) 
 
Density (g/cm3): 
0.8665 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.25 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
10.70 at 25 °C (Dean, 1973) 
 
Flash point (°C): 
-17.9 (open cup, NIOSH, 1997) 
 
Lower explosive limit (%): 
3.9 (NIOSH, 1997) 
 
Upper explosive limit (%): 
21.8 (NIOSH, 1997) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol at 25 °C): 
2.56 (Przyjazny et al., 1983) 
5.00 (De Bruyn et al., 1994) 
3.03 (Hine and Weimar, 1965) 
 
Ionization potential (eV): 
9.440 ± 0.005 (Franklin et al., 1969) 
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Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for mercaptans are 
lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
Unavailable because experimental methods for estimation of this parameter for mercaptans are 
lacking in the documented literature 
 
Solubility in organics: 
Soluble in alcohol, ether (Weast, 1986), and petroleum naphtha (Hawley, 1981) 
 
Solubility in water: 
23.30 g/L at 20 °C (quoted, Windholz et al., 1983) 
0.330 mol/L at 25 °C (Hine and Weimar, 1965) 
 
Vapor density: 
1.97 g/L at 25 °C, 1.66 (air = 1) 
 
Vapor pressure (mmHg): 
1,292 at 20 °C (NIOSH, 1997) 
1,516 at 25 °C (Wilhoit and Zwolinski, 1971) 
 
Environmental fate: 
 Biological. After 20 d, methyl mercaptan started to degrade in anaerobic sediments and sludges 
producing stoichiometric amounts of methane. Complete degradation was achieved after 20 d. Under 
anaerobic freshwater conditions, methyl mercaptan were degraded by methanogenic archea (van 
Leerdam et al., 2006). 
 Photolytic. Sunlight irradiation of a methyl mercaptan-nitrogen oxide mixture in an outdoor 
chamber yielded formaldehyde, sulfur dioxide, nitric acid, methyl nitrate, methanesulfonic acid, 
and an inorganic sulfate (Grosjean, 1984a). 
 Chemical/Physical. In the presence of nitric oxide, gaseous methyl mercaptan reacted with OH 
radicals forming methyl sulfenic acid and methyl thionitrite. The rate constant for this reaction is 
2.1 x 10-11 cm3/molecule⋅sec at 20 °C (MacLeod et al., 1984). 
 Forms a crystalline hydrate with water (Patnaik, 1992). 
 
Exposure limits: NIOSH REL: 15-min ceiling 0.5 ppm (1 mg/m3), IDLH 150 ppm; OSHA PEL: 
TWA 10 ppm (20 mg/m3); ACGIH TLV: TWA 0.5 ppm (adopted). 
 
Symptoms of exposure: Inhalation of vapors may cause headache, narcosis, nausea, pulmonary 
irritation, and convulsions (Patnaik, 1992). Exposure of skin to liquid may cause frostbite 
(NIOSH, 1997). 
 
Toxicity: 
 LC50 (inhalation) for mice 6,530 µg/m3/2-h, rats 675 ppm (quoted, RTECS, 1985). 
 
Source: Occurs naturally in kohlrabi stems (Brassica oleracea var. gongylodes) and potato plants 
(Duke, 1992) 
 
Uses: Synthesis of methionine; intermediate in the manufacture of pesticides, fungicides, jet fuels, 
plastics; catalyst; added to natural gas to give odor. 
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METHYL METHACRYLATE 
 
Synonyms: AI3-24946; BRN 0605459; CCRIS 1364; Diakon; EINECS 201-297-1; Eudragit; 
Methacrylic acid, methyl ester; Methyl-α-methylacrylate; Methyl methacrylate monomer; Methyl-
2-methyl-2-propenoate; MMA; Mme; Monocite methacrylate monomer; NA 1247; NCI-C50680; 
NSC 4769; Paladon; Pegalan; 2-Propenoic acid, 2-methyl methyl ester; RCRA waste number 
U162; TEB 3K; UN 1247. 
 

O

O

H2C

H3C CH3  
 
Note: Inhibited with 10 to 205 ppm hydroquinone monomethyl ether to prevent polymerization 
(Acros Organics, 2002). 
 
CASRN: 80-62-6; DOT: 1247; DOT label: Combustible liquid; molecular formula: C5H8O2; FW: 
100.12; RTECS: OZ5075000; Merck Index: 12, 6005 
 
Physical state, color, and odor: 
Clear, colorless liquid with a penetrating, fruity odor. An experimentally determined odor 
threshold concentration of 210 ppbv was reported by Leonardos et al. (1969). Experimentally 
determined detection and recognition odor threshold concentrations were 200 µg/m3 (49 ppbv) and 
1.4 mg/m3 (340 ppbv), respectively (Hellman and Small, 1974). 
 
Melting point (°C): 
-48 (Weast, 1986) 
 
Boiling point (°C): 
100.34 (Cheng et al., 1997) 
 
Density (g/cm3): 
0.9432 at 20.00 °C (Cheng et al., 1997) 
0.937 at 25.00 °C (Steele et al., 2002) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.85 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
10 (open cup, NIOSH, 1997) 
 
Lower explosive limit (%): 
1.7 (NIOSH, 1997) 
2.1 (Sax and Lewis, 1987) 
 
Upper explosive limit (%): 
8.2 (NIOSH, 1997) 
12.5 (Sax and Lewis, 1987) 
 
Entropy of fusion (cal/mol⋅K): 
14.26 (Karabaev et al., 1985) 
15.3 (Lebedev and Rabinovich, 1971) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
2.46 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
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Ionization potential (eV): 
9.7, 10.06, 10.28 (Lias et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for unsaturated esters 
are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
0.67, 0.70 (Fujisawa and Masuhara, 1981) 
1.38 (shake flask-GLC, Tanii and Hashimoto, 1982) 
 
Solubility in organics: 
Soluble in acetone, alcohol, ether (Weast, 1986), methyl ethyl ketone, tetrahydrofuran, esters, 
aromatic and chlorinated hydrocarbons (Windholz et al., 1983) 
 
Solubility in water: 
15,600 mg/L at 20 °C (quoted, Riddick et al., 1986) 
256 mM at 60 °C (multiple headspace extraction-GC, Chai et al., 2005) 
 
Vapor density: 
4.09 g/L at 25 °C, 3.46 (air = 1) 
 
Vapor pressure (mmHg): 
28 at 20 °C, 40 at 26 °C, 49 at 30 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Chemical/Physical. Polymerizes easily (Windholz et al., 1983). Methyl methacrylate undergoes 
nucleophilic attack by OH ions in water (hydrolysis) resulting in the formation of methacrylic acid 
and methanol (Kollig, 1993). Hydrolysis occurs at a rate of 171/M⋅h at 25 °C (Sharma and 
Sharma, 1970). No measurable hydrolysis was observed at 85.0 °C (pH 7) and 25 °C (pH 7.07). 
Hydrolysis half-lives of 9 and 134 min were observed at 66.0 °C (pH 9.86) and 25.0 °C (pH 11.3), 
respectively (Ellington et al., 1987). 
 
Exposure limits: NIOSH REL: TWA 100 ppm (410 mg/m3), IDLH 1,000 ppm; OSHA PEL: 
TWA 100 ppm; ACGIH TLV: TWA 100 ppm with intended TWA and STEL values of 50 and 
100 ppm, respectively. 
 
Symptoms of exposure: An irritation concentration of 697.00 mg/m3 in air was reported by Ruth 
(1986). 
 
Toxicity: 
 LC50 (96-h flow-through assay) for juvenile bluegill sunfish 191 mg/L (Bailey et al., 1985). 
 LC50 (96-h) for Selenastrum capricornutum 170 mg/L (Forbis, 1990). 
 Acute oral LD50 for guinea pigs 6,300 mg/kg, mice 5,204 mg/kg, rats 7,872 mg/kg (quoted, 
RTECS, 1985). 
 
Uses: Manufacturing methacrylate resins and plastics (e.g., Plexiglas and Lucite); impregnation of 
concrete. 
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2-METHYLNAPHTHALENE 
 
Synonyms: AI3-17554; BRN 0906859; C-14098; CCRIS 7916; EINECS 202-078-3; β-Methyl-
naphthalene; NSC 3575; UN 3082. 
 

CH3

 
 
CASRN: 91-57-6; molecular formula: C11H10; FW: 142.20; RTECS: QJ9635000 
 
Physical state: 
Solid 
 
Melting point (°C): 
34.6 (Weast, 1986) 
 
Boiling point (°C): 
241.052 (Wilhoit and Zwolinski, 1971) 
 
Density (g/cm3): 
1.0058 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.72 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>15 (Christensen et al., 1975) 
 
Flash point (°C): 
97 (Aldrich, 1990) 
 
Entropy of fusion (cal/mol⋅K): 
9.38 (Tsonopoulos and Prausnitz, 1971) 
 
Heat of fusion (kcal/mol): 
2.808 (Dean, 1987) 
2.85 (Tsonopoulos and Prausnitz, 1971) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
3.18 at 25 °C (wetted-wall column, Fendinger and Glotfelty, 1990) 
4.54 at 25 °C (de Maagd et al., 1998) 
2,000, 2,260, and 2,590 at 26.0, 35.8, and 46.0 °C, respectively (dynamic headspace, Hansen et al., 

1995) 
1.28, 2.07, 3.28, 5.06, and 7.23 at 4.1, 11.0, 18.0, 25.0, and 31.0 °C, respectively (Bamford et al., 

1998) 
6.13 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
 
Ionization potential (eV): 
7.91 (Lias, 1998) 
 
Bioconcentration factor, log BCF: 
3.79 (Davies and Dobbs, 1984) 
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Soil organic carbon/water partition coefficient, log Koc: 
3.93 (Abdul et al., 1987) 
3.40 (estuarine sediment, Vowles and Mantoura, 1987) 
3.66 (Tinker), 3.23 (Carswell), 2.96 (Barksdale), 3.29 (Blytheville), 3.83 (Traverse City), 3.51 

(Borden), 3.40 (Lula) (Stauffer et al., 1989) 
3.00–5.96 based on 75 sediment determinations; average value = 4.56 (Hawthorne et al., 2006) 
 
Octanol/water partition coefficient, log Kow: 
4.11 (Abdul et al., 1987) 
3.86 (Hansch and Leo, 1979) 
3.864 at 23 °C (shake flask-fluorometric, Krishnamurthy and Wasik, 1978) 
 
Solubility in organics: 
Soluble in most solvents (U.S. EPA, 1985). 
 
Solubility in water: 
24.6 mg/kg at 25 °C (shake flask-GC, Eganhouse and Calder, 1976) 
25.4 mg/L at 25 °C (shake flask-fluorescence, Mackay and Shiu, 1977) 
1.53 mg/L (water soluble fraction of a 15-component simulated jet fuel mixture (JP-8) containing 

6.3 wt % 2-methylnaphthalene (MacIntyre and deFur, 1985) 
27.3 mg/L at 25 °C (generator column-HPLC, Vadas et al., 1991) 
Approximately 20.0 mg/L at 20 °C (air stripping-GC, Vozňáková et al., 1978) 
 
Vapor pressure (x 10-2 mmHg at 25 °C): 
5.1 (calculated, Gherini et al., 1988) 
5.4 (extrapolated, Mackay et al., 1982) 
 
Environmental fate: 
 Biological. 2-Naphthoic acid was reported as the biooxidation product of 2-methylnaphthalene 
by Nocardia sp. in soil using n-hexadecane as the substrate (Keck et al., 1989). Dutta et al. (1998) 
investigated the degradation of 2-methylnaphthalene using a bacterial strain of Sphingomonas 
paucimobilis grown on phenanthrene. Degradation products identified using GC-MS were 4-
methylsalicylate, 2-methylnaphthoate, and 1-hydroxy-2-methylnaphthoate. 
 Estimated half-lives of 2-methylnaphthalene (0.6 µg/L) from an experimental marine meso-
cosm during the spring (8–16 °C), summer (20–22 °C), and winter (3–7 °C) were 11, 1.0, and 13 
d, respectively (Wakeham et al., 1983). 
 Photolytic. Fukuda et al. (1988) studied the photodegradation of 2-methylnaphthalene and other 
alkylated naphthalenes in distilled water and artificial seawater using a high-pressure mercury 
lamp. Based upon an experimentally rate constant of 0.042/h, the photolytic half-life of 2-
methylnaphthalene in water is 16.4 h. 
 Phousongphouang and Arey (2002) investigated gas-phase reaction of naphthalene with OH 
radicals in a 7-L Teflon chamber at 25 °C and 740 mmHg containing 5% humidity. The rate 
constant for this reaction was 4.86 x 10-11 cm3/molecule⋅sec. 
 Chemical/Physical. An aqueous solution containing chlorine dioxide in the dark for 3.5 d at 
room temperature oxidized 2-methylnaphthalene into the following: 1-chloro-2-methylnaphtha-
lene, 3-chloro-2-methylnaphthalene, 1,3-dichloro-2-methylnaphthalene, 3-hydroxymethylnaphtha-
lene, 2-naphthaldehyde, 2-naphthoic acid, and 2-methyl-1,4-naphthoquinone (Taymaz et al., 
1979). 
 
Toxicity: 
 Acute oral LD50 for rats 1,630 mg/kg (quoted, RTECS, 1985). 
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Source: Detected in distilled water-soluble fractions of No. 2 fuel oil (0.42 mg/L), jet fuel A (0.17 
mg/L), diesel fuel (0.27 mg/L), military jet fuel JP-4 (0.07 mg/L) (Potter, 1996), new motor oil 
(0.42 to 0.66 µg/L), and used motor oil (46 to 54 µg/L) (Chen et al., 1994). Present in diesel fuel 
and corresponding aqueous phase (distilled water) at concentrations of 3.5 to 9.0 g/L and 180 to 
340 µg/L, respectively (Lee et al., 1992). Schauer et al. (1999) reported 2-methylnaphthalene in 
diesel fuel at a concentration of 980 µg/g and in a diesel-powered medium-duty truck exhaust at 
an emission rate of 511 µg/km. 
 Thomas and Delfino (1991) equilibrated contaminant-free groundwater collected from 
Gainesville, FL with individual fractions of three individual petroleum products at 24–25 °C for 
24 h. The aqueous phase was analyzed for organic compounds via U.S. EPA approved test method 
625. Average 2-methylnaphthalene concentrations reported in water-soluble fractions of unleaded 
gasoline, kerosene, and diesel fuel were 256, 354, and 267 µg/L, respectively. 
 California Phase II reformulated gasoline contained 2-methylnaphthalene at a concentration of 
1.33 g/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were approximately 1.00 and 50.0 mg/km, respectively (Schauer et al., 2002). 
 Based on laboratory analysis of 7 coal tar samples, 2-methylnaphthalene concentrations ranged 
from 680 to 42,000 ppm (EPRI, 1990). Detected in 1-yr aged coal tar film and bulk coal tar at 
concentrations of 25,000 and 26,000 mg/kg, respectively (Nelson et al., 1996). A high-temperature 
coal tar contained 2-methylnaphthalene at an average concentration of 1.23 wt % (McNeil, 1983). 
Lee et al. (1992a) equilibrated eight coal tars with distilled water at 25 °C. The maximum 
concentration of 2-methylnaphthalene observed in the aqueous phase is 1.4 mg/L. 
 Detected in wood-preserving creosotes at a concentration of 3.0 wt % (Nestler, 1974). 
 Typical concentration of 2-methylnaphthalene in a heavy pyrolysis oil is 7.4 wt % (Chevron 
Phillips, May 2003). 
 An impurity identified in commercially available acenaphthene (Marciniak, 2002). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rates of 2-methylnaphthalene were 15.0 mg/kg of pine burned, 9.61 mg/kg of oak burned, and 5.69 
mg/kg of eucalyptus burned. 
 
Uses: Preparation of insecticides, brightening agents, and surfactants. Derived from industrial and 
experimental coal gasification operations where the maximum concentrations detected in gas, 
liquid, and coal tar streams were 2.1, 0.22, and 10 mg/m3, respectively (Cleland, 1981). May be 
present in commercial insect repellents containing aromatic solvents used for mosquito control 
(Dutta et al., 1998). 
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4-METHYLOCTANE 
 
Synonyms: 4-Butylpentane; EINECS 218-687-2; Isononane; 5-Methyloctane; NSC 23691; 5-
Propylhexane. 
 

H3C
CH3

CH3

 
 
CASRN: 2216-34-4; molecular formula: C9H20; FW: 128.26 
 
Physical state, color, and odor: 
Clear, colorless, watery, flammable liquid with a faint hydrocarbon odor resembling gasoline or 
similarly structured alkanes, e.g., 3-methyloctane. 
 
Melting point (°C): 
-113.2 (Weast, 1986) 
 
Boiling point (°C): 
142.4 (Weast, 1986) 
 
Density (g/cm3): 
0.7199 at 20 °C, 0.7169 at 25 °C (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.63 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Henry’s law constant (atm⋅m3/mol): 
10 at 25 °C (Mackay and Shiu, 1981) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
4.69 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, and ether (Weast, 1986) 
 
Solubility in water: 
115 µg/kg at 25 °C (shake flask-GLC, Price, 1976) 
 
Vapor density: 
5.24 g/L at 25 °C, 4.43 (air = 1) 
 
Vapor pressure (mmHg): 
7 at 25 °C (Wilhoit and Zwolinski, 1971) 
 
Environmental fate: 
 Chemical/Physical. Complete combustion of 4-methyloctane in air produces carbon dioxide and 
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water vapor. 4-Methyloctane will not hydrolyze because it does not contain a hydrolyzable 
functional group. 
 
Exposure limits: ACGIH TLV: TWA for all isomers 200 ppm (adopted). 
 
Uses: Gasoline component; organic synthesis. 



 

739 

2-METHYLPENTANE 
 
Synonyms: AI3-28851; BRN 1730735; 1,1-Dimethylbutane; Dimethylpropylmethane; EINECS 
203-523-4; Isohexane; NSC 66496; UN 1208; UN 2462. 
 

H3C CH3

CH3

 
 
Note: According to Chevron Phillips Company’s (2004) Technical Data Sheet, 99.0–99.3 wt % 2-
methylpentane contains 2,3-dimethylbutane (0.5 wt %) and 3-methylpentane (0.2 wt %). 
 
CASRN: 107-83-5; DOT: 2462; DOT label: Flammable liquid; molecular formula: C6H14; FW: 
86.18; RTECS: SA2995000 
 
Physical state, color, and odor: 
Clear, colorless, very flammable liquid with an odor similar to hexane. An odor threshold 
concentration of 8.9 ppmv was reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-153.7 (Weast, 1986) 
 
Boiling point (°C): 
60.2 (Aucejo et al., 1998) 
 
Density (g/cm3): 
0.653 at 20 °C (Chevron Phillips, 2004) 
0.64843 at 25.00 °C (Bouzas et al., 2000; Muñoz et al., 2000) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.75 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-23.3 (closed cup, Hawley, 1981) 
-7 (NFPA, 1984) 
 
Lower explosive limit (%): 
1.2 (NFPA, 1984) 
 
Upper explosive limit (%): 
7.0 (NFPA, 1984) 
 
Heat of fusion (kcal/mol): 
1.498 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (atm⋅m3/mol): 
0.697, 0.694, 0.633, 0.825, and 0.848 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth 
et al., 1988) 
 
Interfacial tension with water (dyn/cm): 
48.9 at 25 °C (quoted, Freitas et al., 1997) 
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Ionization potential (eV): 
10.04 (Lias and Liebman, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.77 (Coates et al., 1985) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, chloroform, and ether (Weast, 1986) 
 
Solubility in water: 
14.0 mg/L at 23 °C (Coates et al., 1985) 
In mg/kg: 13.0 at 25 °C, 13.8 at 40.1 °C, 15.7 at 55.7 °C, 27.1 at 99.1 °C, 44.9 at 118.0 °C, 86.8 at 

137.3 °C, 113.0 at 149.5 °C (shake flask-GLC, Price, 1976) 
In mg/kg: 25 at 10 °C, 19 at 20 °C, 16 at 30 °C (shake flask-GC, Howe et al., 1987) 
13.8 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1963, 1966) 
19.45 mg/kg at 0 °C, 15.7 mg/kg at 25 °C (shake flask-GC, Polak and Lu, 1973) 
14.2 mg/L at 25 °C (shake flask-GC, Leinonen and Mackay, 1973) 
16.21 mg/L at 25 °C (shake flask-GC, Barone et al., 1966) 
 
Vapor density: 
3.52 g/L at 25 °C, 2.98 (air = 1) 
 
Vapor pressure (mmHg): 
211.8 at 25 °C (Wilhoit and Zwolinski, 1971) 
338 at 36.8 °C (Aucejo et al., 1998) 
 
Environmental fate: 
 Photolytic. When synthetic air containing gaseous nitrous acid and 2-methylpentane was 
exposed to artificial sunlight (λ = 300–450 nm), acetone, propionaldehyde, peroxyacetal nitrate, 
peroxypropionyl nitrate, and possibly two isomers of hexyl nitrate and propyl nitrate formed as 
products (Cox et al., 1980). 
 Based on a photooxidation rate constant of 5.6 x 10-12 cm3/molecule⋅sec for the reaction of 2-
methylpentane and OH radicals, the atmospheric lifetime is 25 h (Altshuller, 1991). 
 Chemical/Physical: Complete combustion in air yields carbon dioxide and water vapor. 2-
Methylpentane will not hydrolyze because it does not contain a hydrolyzable functional group. 
 
Exposure limits: ACGIH TLV: TWA and STEL for all isomers except n-hexane are 500 and 
1,000 ppm, respectively (adopted). 
 
Symptoms of exposure: Inhalation of vapors may cause irritation of respiratory tract (Patnaik, 
1992) 
 
Source: Schauer et al. (1999) reported 2-methylpentane in a diesel-powered medium-duty truck 
exhaust at an emission rate of 930 µg/km. 
 A constituent in gasoline. Harley et al. (2000) analyzed the headspace vapors of three grades of 
unleaded gasoline where ethanol was added to replace methyl tert-butyl ether. The gasoline vapor 
concentrations of 2-methylpentane in the headspace were 9.3 wt % for regular grade, 9.8 wt % for 
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mid-grade, and 10.4 wt % for premium grade. 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of 2-methylpentane was 8.6 mg/kg of pine burned. Emission rates of 2-methylpentane were 
not measured during the combustion of oak and eucalyptus. 
 California Phase II reformulated gasoline contained 2-methylpentane at a concentration of 36.9 
g/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 6.31 and 827 mg/km, respectively (Schauer et al., 2002). 
 Reported as an impurity (0.1 wt %) in 99.0–99.7 wt % 2,3-dimethylbutane (Chevron Phillips, 
2004). 
 
Uses: Solvent; gasoline component; organic synthesis. 
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3-METHYLPENTANE 
 
Synonyms: AI3-28852; BRN 1730734; 1,2-Dimethylbutane; Diethylmethylmethane; EINECS 
202-481-4; NSC 66497; UN 2462. 
 

H3C CH3

CH3  
 
Note: According to Chevron Phillips Company’s (2004) Technical Data Sheet, 99.0–99.4 wt % 3-
methylpentane contains 2-methylbutane (0.3 wt %) and n-hexane (0.3 wt %). 
 
CASRN: 96-14-0; DOT: 2462; DOT label: Combustible liquid; molecular formula: C6H14; FW: 
86.18; RTECS: SA2995500 
 
Physical state, color, and odor: 
Clear, colorless, flammable liquid with an odor similar to hexane, heptane, and similar aliphatic 
hydrocarbons. An odor threshold concentration of 8.9 ppmv was reported by Nagata and Takeuchi 
(1990). 
 
Melting point (°C): 
-117.8 (Exxon Corp., 1985) 
 
Boiling point (°C): 
63.26 (Tu et al., 2001) 
 
Density (g/cm3): 
0.66431 at 20 °C (Dreisbach, 1959) 
0.64954 at 25.00 °C (Bouzas et al., 2000) 
0.65960 at 25.00 °C (Tu et al., 2001) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.76 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
<-6.6 (Hawley, 1981) 
 
Lower explosive limit (%): 
1.2 (NFPA, 1984) 
 
Upper explosive limit (%): 
7.0 (NFPA, 1984) 
 
Entropy of fusion (cal/mol⋅K): 
12.53 (Douslin and Huffman, 1946) 
 
Heat of fusion (kcal/mol): 
1.2675 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (atm⋅m3/mol): 
1.693 at 25 °C (Hine and Mookerjee, 1975) 



3-Methylpentane    743 
 

 

Interfacial tension with water (dyn/cm): 
49.9 at 25 °C (quoted, Freitas et al., 1997) 
 
Ionization potential (eV): 
10.04 (Lias and Liebman, 1998) 
10.30 (Collin and Lossing, 1959) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.88 (Coates et al., 1985) 
 
Solubility in organics: 
In methanol, g/L: 389 at 5 °C, 450 at 10 °C, 530 at 15 °C, 650 at 20 °C, 910 at 25 °C. Miscible at 
higher temperatures (Kiser et al., 1961). 
 
Solubility in water: 
10.5 mg/L at 23 °C (Coates et al., 1985) 
13.1 mg/kg at 25 °C (shake flask-GLC, Price, 1976) 
12.8 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
21.5 mg/kg at 0 °C, 17.9 mg/kg at 25 °C (shake flask-GC, Polak and Lu, 1973) 
 
Vapor density: 
3.52 g/L at 25 °C, 2.98 (air = 1) 
 
Vapor pressure (mmHg): 
217.8 at 23.2 °C (Willingham et al., 1945) 
 
Environmental fate: 
 Photolytic. The following rate constants were reported for the reaction of 3-methylpentane and 
OH radicals in the atmosphere: 4.30 x 10-9 cm3/molecule⋅sec at 300 K (Darnall et al., 1976); 6.8 x 
10-12 cm3/molecule⋅sec at 305 K (Darnall et al., 1978); 5.7 x 10-12 cm3/molecule⋅sec (Altshuller, 
1991). 
 Chemical/Physical. Complete combustion in air produces carbon dioxide and water vapor. 3-
Methylpentane will not hydrolyze because it does not contain a hydrolyzable functional group. 
 
Exposure limits: ACGIH TLV: TWA and STEL for all isomers except n-hexane are 500 and 
1,000 ppm, respectively (adopted). 
 
Symptoms of exposure: Inhalation of vapors may cause irritation to respiratory tract. Narcotic at 
high concentrations (Patnaik, 1992). 
 
Source: Schauer et al. (1999) reported 3-methylpentane in a diesel-powered medium-duty truck 
exhaust at an emission rate of 670 µg/km. 
 California Phase II reformulated gasoline contained 3-methylpentane at a concentration of 22.7 
g/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 3.76 and 512 mg/km, respectively (Schauer et al., 2002). 
 
Uses: Solvent; gasoline component; organic synthesis. 
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4-METHYL-2-PENTANONE 
 
Synonyms: AI3-01229; BRN 0605399; Caswell No. 574AA; CCRIS 2052; EINECS 203-550-1; 
EPA pesticide chemical code 044105; Ethyl isobutyl ketone; FEMA No. 2731; Hexanone; Hex-
one; Isobutyl methyl ketone; Isohexanone; Isopropylacetone; Methyl isobutyl ketone; 2-Methyl-4-
pentanone; MIBK; MIK; NSC 5712; RCRA waste number U161; Shell MIBK; UN 1245. 
 

H3C CH3

CH3 O

 
 
CASRN: 108-10-1; DOT: 1245; DOT label: Flammable liquid; molecular formula: C6H12O; FW: 
100.16; RTECS: SA9275000; Merck Index: 12, 5226 
 
Physical state, color, and odor: 
Clear, colorless, watery liquid with a mild, pleasant odor. Odor threshold concentration is 47 ppbv 
(Leonardos et al., 1969). Experimentally determined detection and recognition odor threshold 
concentrations were 400 µg/m3 (100 ppbv) and 1.1 mg/m3 (270 ppbv), respectively (Hellman and 
Small, 1974). 
 
Melting point (°C): 
-84.7 (Weast, 1986) 
 
Boiling point (°C): 
115.5 (Govindarajan and Sabarathinam, 1997) 
 
Density (g/cm3): 
0.8094 at 10 °C, 0.7922 at 30 °C, 0.7736 at 30 °C (Rintelen et al., 1937) 
0.79607 at 25.00 °C (Venkatesu and Rao, 1996) 
0.79649 at 25.00 °C, 0.79191 at 30.00 °C (Lee and Chuang, 1997) 
0.7871 at 35.00 °C (Govindarajan and Sabarathinam, 1997) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.77 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
17.9 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.2 at 94 °C (NIOSH, 1997) 
 
Upper explosive limit (%): 
8.0 at 94 °C (NIOSH, 1997) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
6.6, 3.7, 2.9, 3.9, and 6.8 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 1988) 
2.10 at 25 °C (static headspace-GC, Welke et al., 1998) 
2.56 at 25 °C (batch stripping method-GC, Kim et al., 2000) 
 
Interfacial tension with water (dyn/cm): 
10.1 at 25 °C (Donahue and Bartell, 1952) 
 
Ionization potential (eV): 
9.30 (Franklin et al., 1969) 
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Soil organic carbon/water partition coefficient, log Koc: 
0.79 (estimated, Montgomery, 1989) 
 
Octanol/water partition coefficient, log Kow: 
1.40 at 25.0 °C (shake flask-GLC, Park and Park, 2000) 
1.31 (shake flask-GLC, Tanii and Hashimoto, 1982) 
 
Solubility in organics: 
Soluble in acetone, ethanol, benzene, chloroform, ether, and many other solvents (U.S. EPA, 
1985) 
 
Solubility in water: 
0.097 as mole fraction at 25 °C (quoted, Amidon et al., 1975) 
0.0087 as mole fraction at 30 °C (shake flask-turbidimetric, Narasimhan et al., 1962) 
In mg/kg: 19,100 at 10 °C, 21,560 at 20 °C, 22,315 at 30 °C (shake flask-GC, Howe et al., 1987) 
In wt %: 2.04 at 20 °C, 1.91 at 25 °C, 1.78 at 30 °C (Ginnings et al., 1940) 
1.77 wt % at 25 °C (shake flask-radiometry, Lo et al., 1986) 
In wt %: 2.92 at 0 °C, 2.21 at 9.5 °C, 1.92 at 19.4 °C, 1.66 at 30.8 °C, 1.47 at 39.6 °C, 1.38 at 50.1 
°C, 1.29 at 60.4 °C, 1.24 at 70.2 °C, 1.18 at 80.1 °C, 1.22 at 90.4 °C (shake flask-GC, 
Stephenson, 1992) 

2.4 mL/L at 25 °C (shake flask-GLC, Kanai et al., 1979) 
 
Vapor density: 
4.09 g/L at 25 °C, 3.46 (air = 1) 
 
Vapor pressure (mmHg): 
8.0 at 10 °C, 26.2 at 30 °C, 70.1 at 30 °C (Rintelen et al., 1937) 
14.5 at 20 °C (quoted, Howard, 1990) 
19.9 at 25 °C (Banerjee et al., 1990) 
 
Environmental fate: 
 Biological. Bridié et al. (1979) reported BOD and COD values of 2.06 and 2.16 g/g using 
filtered effluent from a biological sanitary waste treatment plant. These values were determined 
using a standard dilution method at 20 °C and stirred for a period of 5 d. Heukelekian and Rand 
(1955) reported a 5-d BOD value of 1.51 g/g which is 55.5% of the ThOD value of 2.72 g/g. 
 Photolytic. When synthetic air containing gaseous nitrous acid and 4-methyl-2-pentanone was 
exposed to artificial sunlight (λ = 300–450 nm), photooxidation products identified were acetone, 
peroxyacetal nitrate, and methyl nitrate (Cox et al., 1980). In a subsequent experiment, the OH-
initiated photooxidation of 4-methyl-2-pentanone in a smog chamber produced acetone (90% 
yield) and peroxyacetal nitrate (Cox et al., 1981). Irradiation at 3130 Å resulted in the formation of 
acetone, propyldiene, and free radicals (Calvert and Pitts, 1966). 
 Second-order photooxidation rate constants for the reaction of 4-methyl-2-butanone and OH 
radicals in the atmosphere are 1.4 x 10-10, 1.42 x 10-10, and 1.32 x 10-10 cm3/molecule⋅sec at 295, 
299, and 300 K, respectively (Atkinson, 1985). The atmospheric lifetime was estimated to be 1–5 
d (Kelly et al., 1994). 
 Photolytic. Cox et al. (1980) reported a rate constant of 1.24 x 10-11 cm3/molecule⋅sec for the 
reaction of gaseous 4-methyl-2-pentanone with OH radicals based on a value of 8 x 10-12 
cm3/molecule⋅sec for the reaction of ethylene with OH radicals. 
 Chemical/Physical. 4-Methyl-2-pentanone will not hydrolyze in water because it does not 
contain a hydrolyzable functional group (Kollig, 1993). 
 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in an effluent 
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concentration of 152 mg/L. The adsorbability of the carbon used was 169 mg/g carbon (Guisti et 
al., 1974). 
 Complete combustion in air yields carbon dioxide and water vapor. 
 
Exposure limits: NIOSH REL: TWA 50 ppm (205 mg/m3), STEL 75 ppm (300 mg/m3), IDLH 
500 ppm; OSHA PEL: TWA 100 ppm (410 mg/m3); ACGIH TLV: TWA 50 ppm, STEL 75 ppm 
(adopted). 
 
Symptoms of exposure: Mild irritant and strong narcotic (Patnaik, 1992). An irritation 
concentration of 410.00 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 EC50 (48-h) and EC50 (24-h) values for Spirostomum ambiguum were 9,830 and 1,482 mg/L, 
respectively (Nałecz-Jawecki and Sawicki, 1999). 
 LC50 (96-h) for fathead minnows 505 mg/L (Veith et al., 1983). 
 LC50 (48-h) and LC50 (24-h) values for Spirostomum ambiguum were 3,602 and 3,621 mg/L, 
respectively (Nałecz-Jawecki and Sawicki, 1999). 
 LC50 (inhalation) for rats 8,000 ppm/4-h (quoted, RTECS, 1985). 
 Acute oral LD50 for mice 2,671 mg/kg, rats 2,080 mg/kg (quoted, RTECS, 1985). 
 
Uses: Denaturant for ethyl alcohol; solvent for paints, varnishes, cellulose acetate, nitrocellulose 
lacquers, resins, fats, oils, and waxes; preparation of methyl amyl alcohol; in hydraulic fluids and 
antifreeze; extraction of uranium from fission products; organic synthesis. 
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2-METHYL-1-PENTENE 
 
Synonyms: BRN 1340499; EINECS 212-108-7; Isohexene; 2-Methylpentene; 4-Methyl-4-pen-
tene; 1-Methyl-1-propylethene; 1-Methyl-1-propylethylene; NSC 73908; UN 1993. 
 

H2C CH3

CH3

 
 
CASRN: 763-29-1; DOT: 2288; molecular formula: C6H12; FW: 84.16; RTECS: SB2230000 
 
Physical state, color, and odor: 
Clear, colorless flammable liquid with an unpleasant hydrocarbon odor. 
 
Melting point (°C): 
-135.7 (Weast, 1986) 
 
Boiling point (°C): 
62.11 (Wilhoit and Zwolinski, 1971) 
 
Density (g/cm3): 
0.6799 at 20 °C, 0.6751 at 25 °C (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.78 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-26.1 (Dean, 1987) 
 
Henry’s law constant (atm⋅m3/mol): 
0.28 at 25 °C (Mackay and Shiu, 1981) 
 
Ionization potential (eV): 
9.08 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.54 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Soluble in alcohol, benzene, chloroform, petroleum (Weast, 1986); miscible in pentane, 
cyclohexene, and other hydrocarbons. 
 
Solubility in water: 
78 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
 
Vapor density: 
3.44 g/L at 25 °C, 2.91 (air = 1) 
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Vapor pressure (mmHg): 
195.4 at 25 °C (Wilhoit and Zwolinski, 1971) 
 
Environmental fate: 
 Photolytic. The reported reaction rate constants for the reaction of 2-methyl-1-pentene with OH 
radicals and ozone in the atmosphere are 1.05 x 10-17 and 6.26 x 10-11 cm3/molecule⋅sec, 
respectively (Atkinson and Carter, 1984; Atkinson, 1985). 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water. 
 
Toxicity: 
 LC50 (inhalation) for mice 127 g/m3/2-h, rats 115 g/3/4-h (quoted, RTECS, 1985). 
 
Source: California Phase II reformulated gasoline contained 2-methyl-1-pentene at a 
concentration of 1.25 g/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles 
with and without catalytic converters were 0.23 and 26.6 mg/km, respectively (Schauer et al., 
2002). 
 
Uses: Flavors; perfumes; medicines; dyes; oils; resins; organic synthesis. 
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4-METHYL-1-PENTENE 
 
Synonyms: BRN 1731096; EINECS 211-720-1; Isobutylethylene; 1-Isopropyl-2-methylethene; 1-
Isopropyl-2-methylethylene; 4-Methyl-1-amylene; 4-Methyl-1-pentylene; NSC 15091; UN 1993. 
 

H2C CH3

CH3

 
 
CASRN: 691-37-2; molecular formula: C6H12; FW: 84.16 
 
Physical state and color: 
Colorless liquid 
 
Melting point (°C): 
-153.6 (Weast, 1986) 
 
Boiling point (°C): 
53.9 (Weast, 1986) 
 
Density (g/cm3): 
0.6642 at 20 °C, 0.6594 at 25 °C (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.77 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-31.6 (Hawley, 1981) 
 
Henry’s law constant (atm⋅m3/mol): 
0.615 at 25 °C (Hine and Mookerjee, 1975) 
 
Ionization potential (eV): 
9.45 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.70 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Soluble in alcohol, benzene, chloroform, petroleum (Weast, 1986); miscible in pentene, hexane, 
and heptene. 
 
Solubility in water: 
48 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
 
Vapor density: 
3.44 g/L at 25 °C, 2.91 (air = 1) 
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Vapor pressure (mmHg): 
270.8 at 25 °C (Wilhoit and Zwolinski, 1971) 
433.8 at 37.21 °C (Steele et al., 1997) 
 
Environmental fate: 
 Photolytic. Atkinson and Carter (1984) reported a rate constant of 1.06 x 10-16 cm3/molecule⋅sec 
for the reaction of 4-methyl-1-pentene in the atmosphere. 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water. 
 
Source: California Phase II reformulated gasoline contained 4-methyl-1-pentene at a 
concentration of 300 mg/kg (Schauer et al., 2002). 
 
Uses: Manufacture of plastics used in automobiles, laboratory ware, and electronic components; 
organic synthesis. 
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1-METHYLPHENANTHRENE 
 
Synonyms: BRN 1861851; CCRIS 5481; EINECS 212-622-1; α-Methylphenanthrene; NSC 
146583. 
 

CH3

 
 
CASRN: 832-69-9; molecular formula: C15H12; FW: 192.26; RTECS: SF7810000 
 
Physical state and color: 
White powder or solid. 
 
Melting point (°C): 
123 (Weast, 1986) 
 
Boiling point (°C): 
358.6 (Wilhoit and Zwolinski, 1971) 
 
Density (g/cm3): 
1.161 using method of Lyman et al. (1982) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.55 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Ionization potential (eV): 
7.70 (Rosenstock et al., 1998) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
1.56, 2.33, 3.42, 4.93, and 6.68 at 4.1, 11.0, 18.0, 25.0, and 31.0 °C, respectively (Bamford et al., 
1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
4.56 using method of Karickhoff et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
5.08 (HPLC retention time correlation, Wang et al., 1986) 
 
Solubility in organics: 
Soluble in alcohol (Weast, 1986) 
 
Solubility in water: 
In µg/L: 95.2 at 6.6 °C, 114 at 8.9 °C, 147 at 14.0 °C, 193 at 19.2 °C, 255 at 24.1 °C, 304 at 26.9 
°C, 355 at 29.9 °C (coupled column-LC, May et al., 1978) 

269 µg/L at 25 °C (generator column-HPLC/UV spectrophotometry, May et al., 1978a) 
173 µg/L at 25 °C, 300 µg/L in seawater at 22 °C (quoted, Verschueren, 1983) 
In mole fraction (x 10-8): 0.8921 at 6.60 °C, 1.068 at 8.90 °C, 1.377 at 14.00 °C, 1.808 at 19.20 °C, 

2.389 at 24.10 °C, 2.849 at 26.90 °C, 3.326 at 29.90 °C (generator column-HPLC, May et al., 
1983) 
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Source: Detected in 8 diesel fuels at concentrations ranging from 0.10 to 210 mg/L with a mean 
value of 44.33 mg/L (Westerholm and Li, 1994). Identified in a South Louisiana crude oil at a 
concentration of 111 ppm (Pancirov and Brown, 1975). Schauer et al. (1999) reported 1-
methylphenanthrene in diesel fuel at a concentration of 28 µg/g and in a diesel-powered medium-
duty truck exhaust at an emission rate of 17.0 µg/km. 
 California Phase II reformulated gasoline contained 1-methylphenathrene at a concentration of 
3.91 g/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were approximately 1.63 and 122 µg/km, respectively (Schauer et al., 2002). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The respective gas-phase 
and particle-phase emission rates of 1-methylphenanthrene were 2.22 and 0.579 mg/kg of pine 
burned and 1.04 and 0.050 mg/kg of oak burned. The gas-phase emission rate was 0.720 mg/kg of 
eucalyptus burned. 
 
Uses: Chemical research; organic synthesis. 
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2-METHYLPHENOL 
 
Synonyms: AI3-00137; BRN 0506917; CCRIS 646; 2-Cresol; o-Cresol; o-Cresylic acid; EINECS 
202-423-8; FEMA No. 3480; 1-Hydroxy-2-methylbenzene; 2-Hydroxytoluene; o-Hydroxytoluene; 
2-Methylhydroxybenzene; o-Methylhydroxybenzene; o-Methylphenol; o-Methylphenylol; NSC 
23076; Orthocresol; o-Oxytoluene; RCRA waste number U052; 2-Toluol; o-Toluol; UN 2076. 
 

OH

CH3

 
 
CASRN: 95-48-7; DOT: 2076; DOT label: Corrosive material, poison; molecular formula: C7H8O; 
FW: 108.14; RTECS: GO6300000; Merck Index: 12, 2645 
 
Physical state, color, and odor: 
Colorless solid or liquid with a phenolic odor; darkens on exposure to air. An odor threshold 
concentration of 0.28 ppbv was reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
30.9 (Weast, 1986) 
 
Boiling point (°C): 
191.0 (Dean, 1973) 
 
Density (g/cm3 at 20 °C): 
1.0273 (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.497 (ceff = 160 µM) at 4.0 °C; 0.926 (ceff = 160 µM) and 0.942 (ceff = 320 µM) at 25.0 °C; 1.608 

(ceff = 160 µM) at 50.0 °C (Niesner and Heintz, 2000) 
 
Dissociation constant, pKa: 
10.19 at 25 °C (Sprengling and Lewis, 1953) 
10.33 at 25 °C (quoted, Rosés et al., 2000) 
 
Flash point (°C): 
82 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.4 at 150 °C (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
10.99 (Poeti et al., 1982) 
12.43 (Andon et al., 1967) 
 
Heat of fusion (kcal/mol): 
3.33 (Poeti et al., 1982) 
3.78 (Andon et al., 1967) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
1.20 at 25 °C (Parsons et al., 1972) 
0.22 at 8 °C, 0.31 at 11.3 °C, 0.59 at 16.3 °C, 0.64 at 20.3 °C, 0.95 at 25 °C, 1.15 at 29 °C (column 
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stripping, Harrison et al., 2002) 
30.1 at 75.9 °C, 57.6 at 88.7 °C, 85.4 at 98.5 °C (VLE circulation still-UV spectrophotometry, 

Dohnal and Fenclová, 1995) 
1.57 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
0.34 at 5.25 °C, 0.61 at 10.00 °C, 1.57 at 20.00 °C, 2.33 at 25.00 °C (dynamic equilibrium system-

GC, Feigenbrugel et al., 2004a) 
 
Ionization potential (eV): 
8.14 (Mallard and Linstrom, 1998) 
 
Bioconcentration factor, log BCF: 
1.03 (Brachydanio rerio, Devillers et al., 1996) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.70 (river sediment), 1.75 (coal wastewater sediment) (Kopinke et al., 1995) 
1.34 at pH 5.7 (Brookstone clay loam, Boyd, 1982) 
 
Octanol/water partition coefficient, log Kow: 
1.93 at pH 7.4 and 37 °C (shake flask, Freese et al., 1979) 
2.01 at 35 °C (shake flask-absorption spectrophotometry, Freese et al., 1979) 
1.95 (quoted, Leo et al., 1971) 
1.99 (Dearden, 1985) 
1.96 (generator column-HPLC/GC, Wasik et al., 1981) 
 
Solubility in organics: 
Miscible with ethanol, benzene, ether, glycerol (U.S. EPA, 1985) 
 
Solubility in water: 
31,000 mg/L at 40 °C, 56,000 mg/L at 100 °C (quoted, Verschueren, 1983) 
30.8 g/L at 40 °C (quoted, Howard, 1989) 
23 g/L at 8 °C, 26 g/L at 25 °C (quoted, Leuenberger et al., 1985a) 
23,000 mg/L at 23 °C (Pinal et al., 1990) 
25.2 mM at 25.0 °C (generator column-HPLC/GC, Wasik et al., 1981) 
26,800 mg/L at 25 °C (shake flask-HPLC/UV spectrophotometry, Varhaníčková et al., 1995a) 
22.0 and 30.8 mL/L at 25 and 60 °C, respectively (shake flask-volumetric, Booth and Everson, 

1949) 
 
Vapor pressure (mmHg): 
0.31 at 25 °C (quoted, Howard, 1989) 
0.045 at 8 °C, 0.29 at 25 °C (quoted, Leuenberger et al., 1985a) 
 
Environmental fate: 
 Biological. Bacterial degradation of 2-methylphenol may introduce a hydroxyl group producing 
3-methylcatechol (Chapman, 1972). In phenol-acclimated activated sludge, metabolites identified 
include 3-methylcatechol, 4-methylresorcinol, methylhydroquinone, α-ketobutyric acid, dihydrox-
ybenzaldehyde, and trihydroxytoluene (Masunaga et al., 1986). 
 Chloroperoxidase, a fungal enzyme isolated from Caldariomyces fumago, reacted with 2-
methylphenol forming 2-methyl-4-chlorophenol (38% yield) and 2-methyl-6-chlorophenol 
(Wannstedt et al., 1990). 
 Heukelekian and Rand (1955) reported a 5-d BOD value of 1.70 g/g which is 67.5% of the 
ThOD value of 2.72 g/g. In activated sludge inoculum, 95.0% COD removal was achieved. The 
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average rate of biodegradation was 54.0 mg COD/g⋅h (Pitter, 1976). 
 Soil. In laboratory microcosm experiments kept under aerobic conditions, half-lives of 5.1 and 
1.6 d were reported for 2-methylphenol in an acidic clay soil (<1% organic matter) and slightly 
basic sandy loam soil (3.25% organic matter) (Loehr and Matthews, 1992). 
 Surface Water. In river water, the half-life of 2-methylphenol was 2 and 4 d at 20 and 4 °C, 
respectively (Ludzack and Ettinger, 1960). 
 Groundwater. Nielsen et al. (1996) studied the degradation of 2-methylphenol in a shallow, 
glaciofluvial, unconfined sandy aquifer in Jutland, Denmark. As part of the in situ microcosm 
study, a cylinder that was open at the bottom and screened at the top was installed through a cased 
borehole approximately 5 m below grade. Five liters of water was aerated with atmospheric air to 
ensure aerobic conditions were maintained. Groundwater was analyzed weekly for approximately 
3 months to determine 2-methylphenol concentrations with time. The experimentally determined 
first-order biodegradation rate constant and corresponding half-life were 0.2/d and 3.5 d, 
respectively. Groundwater contaminated with phenol and other phenols degraded in a 
methanogenic aquifer to methane and carbon dioxide. These results could not be duplicated in the 
laboratory utilizing an anaerobic digester (Godsy et al., 1983). 
 Photolytic. Sunlight irradiation of 2-methylphenol and nitrogen oxides in air yielded the 
following gas-phase products: acetaldehyde, formaldehyde, pyruvic acid, peroxyacetyl nitrate, 
nitrocresols, and trace levels of nitric acid and methyl nitrate. Particulate phase products were also 
identified and these include 2-hydroxy-3-nitrotoluene, 2-hydroxy-5-nitrotoluene, 2-hydroxy-3,5-
dinitrotoluene, and tentatively identified nitrocresol isomers (Grosjean, 1984). Absorbs UV light 
at a maximum wavelength of 270 nm (Dohnal and Fenclová, 1995). 
 Reported rate constants for the reaction of 2-methylphenol and OH radicals in the atmosphere: 
2.0 x 10-13 cm3/molecule⋅sec at 300 K (Hendry and Kenley, 1979), 3.7 x 10-11 cm3/molecule⋅sec at 
room temperature (Atkinson, 1985); with ozone in the atmosphere: 2.6 x 10-19 cm3/molecule⋅sec at 
296 K (Atkinson et al., 1982); with NO3 radicals in the atmosphere: 1 x 10-11 cm3/molecule⋅sec 
(Atkinson and Lloyd, 1984). 
 Chemical/Physical. Ozonation of an aqueous solution containing 2-methylphenol (200 to 600 
mg/L) yielded formic, acetic, propionic, glyoxylic, oxalic, and salicylic acids (Wang, 1990). In a 
different experiment, however, an aqueous solution containing 2-methylphenol (1 mM) reacted 
with ozone (11.7 mg/min) forming 2-methylmuconic acid and hydrogen peroxide as end products. 
The proposed pathway of degradation involved electrophilic aromatic substitution by the first 
ozone molecule followed by a 1,3-dipolar addition of the second ozone molecule to the cleaved 
ring (Beltran et al., 1990). 
 In a smog chamber experiment, 2-methylphenol reacted with nitrogen oxides to form nitro-
cresols, dinitrocresols, and hydroxynitrocresols (McMurry and Grosjean, 1985). Anticipated 
products from the reaction of 2-methylphenol with ozone or OH radicals in the atmosphere are 
hydroxynitrotoluenes and ring cleavage compounds (Cupitt, 1980). 
 Kanno et al. (1982) studied the aqueous reaction of 2-methylphenol (o-cresol) and other sub-
stituted aromatic hydrocarbons (toluidine, 1-naphthylamine, phenol, m- and p-cresol, pyro-
catechol, resorcinol, hydroquinone, and 1-naphthol) with hypochlorous acid in the presence of 
ammonium ion. They reported that the aromatic ring was not chlorinated as expected but was 
cleaved by chloramine forming cyanogen chloride. The amount of cyanogen chloride formed was 
increased as the pH was lowered (Kanno et al., 1982). 
 In aqueous solution, 2-methylphenol was degraded by ozone at a reaction rate of 1.4 x 
104/M⋅sec at pH range of 1.5 to 2 (Hoigné and Bader, 1983). 
 
Exposure limits: NIOSH REL: TWA 2.3 ppm (10 mg/m3), IDLH 250 ppm; OSHA PEL: TWA 5 
ppm (22 mg/m3); ACGIH TLV: TWA for all isomers 5 ppm (adopted). 
 
Symptoms of exposure: May cause weakness, confusion, depression of central nervous system, 
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dyspnea, and respiratory failure. Eye and skin irritant. Contact with skin may cause burns and 
dermatitis. Chronic effects may include gastrointestinal disorders, nervous disorders, tremor, 
confusion, skin eruptions, oliguria, jaundice, and liver damage (Patnaik, 1992). 
 
Toxicity: 
 Acute oral LD50 for rats 121 mg/kg, mice 344 mg/kg (quoted, RTECS, 1985). 
 LD50 (skin) rats 620 mg/kg, rabbits 890 mg/kg (quoted, RTECS, 1985). 
 
Source: Detected in distilled water-soluble fractions of 87 octane gasoline (6.61 mg/L), 94 octane 
gasoline (0.57 mg/L), Gasohol (1.17 mg/L), No. 2 fuel oil (2.64 mg/L), jet fuel A (0.72 mg/L), 
diesel fuel (1.36 mg/L), and military jet fuel JP-4 (1.51 mg/L) (Potter, 1996). o-Cresol was also 
detected in 82% of 65 gasoline (regular and premium) samples (62 from Switzerland, 3 from 
Boston, MA). At 25 °C, concentrations were from 1.1–99 mg/L in gasoline and 70–6,600 µg/L in 
water-soluble fractions. Average concentrations were 18 mg/L in gasoline and 1.2 mg/L in water-
soluble fractions (Schmidt et al., 2002). 
 A high-temperature coal tar contained 2-methylphenol at an average concentration of 0.25 wt % 
(McNeil, 1983). 
 Occurs naturally in white sandlewood, sour cherries, peppermint leaves (1–10 ppb), tarragon, 
asparagus shoots, tea leaves, coffee beans, Japanese privet, tomatoes, licorice roots, and African 
palm oil (Duke, 1992). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rates of 2-methylphenol were 89.6 mg/kg of pine burned, 47.7 mg/kg of oak burned, and 37.8 
mg/kg of eucalyptus burned. The particle-phase emission rates were 0.018 mg/kg of oak burned 
and 0.006 mg/kg of eucalyptus burned. 
 
Uses: Disinfectant; phenolic resins; tricresyl phosphate; ore flotation; textile scouring agent; 
organic intermediate; manufacturing salicylaldehyde, coumarin, and herbicides; surfactant; 
synthetic food flavors (para isomer only); food antioxidant; dye, perfume, plastics, and resins 
manufacturing. 
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4-METHYLPHENOL 
 
Synonyms: AI3-00150; BRN 1305151; CCRIS 647; 4-Cresol; p-Cresol; p-Cresylic acid; EINECS 
203-398-6; FEMA No. 2337; 1-Hydroxy-4-methylbenzene; p-Hydroxytoluene; 4-Hydroxytoluene; 
p-Kresol; 1-Methyl-4-hydroxybenzene; 4-Methylhydroxybenzene; p-Methyl-hydroxybenzene; p-
Methylphenol; NSC 3696; 4-Oxytoluene; p-Oxytoluene; Paracresol; Paramethylphenol; RCRA 
waste number U052; 4-Toluol; p-Toluol; p-Tolyl alcohol; UN 2076. 
 

OH

CH3  
 
CASRN: 106-44-5; DOT: 2076; DOT label: Corrosive material, poison; molecular formula: 
C7H8O; FW: 108.14; RTECS: GO6475000; Merck Index: 12, 2645 
 
Physical state, color, and odor: 
Colorless to pink crystals with a phenolic odor. Odor threshold concentration in water is 55 ppb 
(Buttery et al., 1988). An experimentally determined odor threshold concentration of 1 ppbv was 
reported by Leonardos et al. (1969) which exceeds the odor threshold concentration of 0.054 ppbv 
reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
34.8 (Weast, 1986) 
36 (Huntress and Mulliken, 1941) 
 
Boiling point (°C): 
202.3 (Gibbs, 1927) 
 
Density (g/cm3 at 20 °C): 
1.0178 (Weast, 1986) 
1.0341 (quoted, Standen, 1965) 
 
Diffusivity in water (x 10-5 cm2/sec): 
At ceff = 150 µM: 0.499 at 4.0 °C; 0.914 at 25.0 °C; 1.611 at 50.0 °C (Niesner and Heintz, 2000) 
 
Dissociation constant, pKa: 
10.10 at 25 °C (Sprengling and Lewis, 1953) 
10.20 (Hoigné and Bader, 1983) 
 
Flash point (°C): 
87 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.1 at 151 °C (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
9.195 (Poeti et al., 1982) 
9.861 (Andon et al., 1967) 
 
Heat of fusion (kcal/mol): 
2.8202 (Meva’a and Lichanot, 1990) 
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2.8410 (Peoti et al., 1982) 
3.0370 (Andon et al., 1967) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
2.20 at 8 °C (estimated, Leuenberger et al., 1985a) 
7.69 at 25 °C (Parsons et al., 1972) 
171.3 at 75.9 °C, 310.3 at 88.7 °C, 471.2 at 98.5 °C (VLE circulation still-UV spectro-photometry, 

Dohnal and Fenclová, 1995) 
34.3 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
6.17 at 20.00 °C, 9.31 at 25.00 °C (dynamic equilibrium system-GC, Feigenbrugel et al., 2004a) 
 
Ionization potential (eV): 
8.34 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.69 (Brookstone clay loam, Boyd, 1982) 
3.53 (Apison and Fullerton soils), 2.06 (Dormont soil) (Southworth and Keller, 1986) 
2.81 (Coyote Creek sediments, Smith et al., 1978) 
Kd = 0.9 mL/g on a Cs+-kaolinite (Haderlein and Schwarzenbach, 1993) 
 
Octanol/water partition coefficient, log Kow: 
1.67 (Neely and Blau, 1985) 
1.92 (quoted, Leo et al., 1971) 
1.94 at 25 °C (Campbell and Luthy, 1985; shake flask-UV spectrophotometry, Fujita et al., 1964) 
1.98 (RP-HPLC, Garst and Wilson, 1984) 
 
Solubility in organics: 
Miscible with ethanol, benzene, ethyl ether, glycerol (U.S. EPA, 1985), ethylene glycol, and 
toluene. 
 
Solubility in water: 
13,000 mg/L at 8 °C (quoted, Leuenberger et al., 1985a) 
24,000 and 53,000 mg/L at 40 and 100 °C, respectively (quoted, Verschueren, 1983) 
0.022, 0.100, 54.00, and 164.0 g/L at 30, 105, and 138 °C, respectively (quoted, Standen, 1965) 
22,000 mg/L at 25 °C (shake flask-HPLC/UV spectrophotometry, Varhaníčková et al., 1995a) 
230 mM at 25 °C (Southworth and Keller, 1986) 
 
Vapor pressure (x 10-2 mmHg): 
4 at 20 °C (quoted, Verschueren, 1983) 
8 at 25 °C (quoted, Valsaraj, 1988) 
10.8 at 25 °C (Smith et al., 1978) 
13 at 25 °C (quoted, Howard, 1989) 
2.0 at 8 °C, 12 at 25 °C (quoted, Leuenberger et al., 1985a) 
 
Environmental fate: 
 Biological. Protocatechuic acid (3,4-dihydroxybenzoic acid) is the central metabolite in the 
bacterial degradation of 4-methylphenol. Intermediate by-products include 4-hydroxybenzyl 
alcohol, 4-hydroxybenzaldehyde, and 4-hydroxybenzoic acid. In addition, 4-methylphenol may 
undergo hydroxylation to form 4-methylcatechol (Chapman, 1972). Chloroperoxidase, a fungal 
enzyme isolated from Caldariomyces fumago, reacted with 4-methylphenol forming 4-methyl-2-
chlorophenol (Wannstedt et al., 1990). Under methanogenic conditions, inocula from a municipal 
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sewage treatment plant digester degraded 4-methylphenol to phenol prior to being mineralized to 
carbon dioxide and methane (Young and Rivera, 1985). 
 A species of Pseudomonas, isolated from creosote-contaminated soil, degraded 4-methylphenol 
into 4-hydroxybenzaldehyde and 4-hydroxybenzoate. Both metabolites were then converted into 
protocatechuate (O’Reilly and Crawford, 1989). In the presence of suspended natural populations 
from unpolluted aquatic systems, the second-order microbial transformation rate constant 
determined in the laboratory was reported to be 2.7 ± 1.3 x 10-10 L/organism⋅h (Steen, 1991). 
 Heukelekian and Rand (1955) reported a 5-d BOD value of 1.44 g/g which is 57.2% of the 
ThOD value of 2.52 g/g. In activated sludge inoculum, 96.0% COD removal was achieved. The 
average rate of biodegradation was 55.0 mg COD/g⋅h (Pitter, 1976). 
 Photolytic. Photooxidation products reported include 2,2′-dihydroxy-4,4′-dimethylbiphenyl, 2-
hydroxy-3,4′-dimethylbiphenyl ether, and 4-methylcatechol (Smith et al., 1978). Anticipated 
products from the reaction of 4-methylphenol with ozone or OH radicals in the atmosphere are 
hydroxynitrotoluene and ring cleavage compounds (Cupitt, 1980). Absorbs UV light at a 
maximum wavelength of 278 nm (Dohnal and Fenclová, 1995). 
 Reaction rate constants for the reaction of 4-methylphenol and NO3 in the atmosphere: 1.3 x 
10-11 cm3/molecule⋅sec at 300 K (Japar and Niki, 1975), 1 x 10-11 cm3/molecule⋅sec at 300 K 
(Atkinson and Lloyd, 1984), 2.19 x 10-12 cm3/molecule⋅sec at 298 K (Atkinson et al., 1988), 1.07 x 
10-11 cm3/molecule⋅sec at 296 K (Atkinson et al., 1992); with OH radicals in the atmosphere: 3.8 x 
10-11 cm3/molecule⋅sec (half-life 10 h) at 300 K (Atkinson et al., 1979), 4.50 x 10-11 
cm3/molecule⋅sec at 298 K (Atkinson and Lloyd, 1984; Atkinson, 1985); with ozone in the 
atmosphere: 4.71 x 10-19 cm3/molecule⋅sec at 296 K (Atkinson et al., 1982). 
 Chemical/Physical. Kanno et al. (1982) studied the aqueous reaction of 4-methylphenol and 
other substituted aromatic hydrocarbons (toluidine, 1-naphthylamine, phenol, 2- and 3-
methylphenol, pyrocatechol, resorcinol, hydroquinone, and 1-naphthol) with hypochlorous acid in 
the presence of ammonium ion. They reported that the aromatic ring was not chlorinated as 
expected but was cleaved by chloramine forming cyanogen chloride. The amount of cyanogen 
chloride formed was increased as the pH was lowered (Kanno et al., 1982). 
 In aqueous solution, 4-methylphenol was degraded by ozone at a reaction rate of 3.0 x 
104/M⋅sec at pH range of 1.5 to 2 (Hoigné and Bader, 1983). Reported rate constants for the 
reaction of 4-methylphenol and singlet oxygen in water at 292 K: 1.1 x 107/M⋅sec at pH 8.3, 2.4 x 
107/M⋅sec at pH 8.8, 1.6 x 108/M⋅sec at pH 10, 3.5 x 108/M⋅sec at pH 11.5 (Scully and Hoigné, 
1987), and 9.6 x 106/M⋅sec for an aqueous phosphate buffer solution at 27 °C (Tratnyek and 
Hoigné, 1991). 
 
Exposure limits: NIOSH REL: TWA 2.3 ppm (10 mg/m3), IDLH 250 ppm; OSHA PEL: TWA 5 
ppm (22 mg/m3); ACGIH TLV: TWA for all isomers 5 ppm (adopted). 
 
Symptoms of exposure: May cause weakness, confusion, depression of central nervous system, 
dyspnea, weak pulse, and respiratory failure. May irritate eyes and mucous membranes. Contact 
with skin may cause burns and dermatitis. Chronic effects may include gastrointestinal disorders, 
nervous disorders, tremor, confusion, skin eruptions, oliguria, jaundice, and liver damage 
(NIOSH, 1997; Patnaik, 1992). 
 
Toxicity: 
 Acute oral LD50 for rats 207 mg/kg, mice 344 mg/kg (quoted, RTECS, 1985). 
 LD50 (skin) for rats 750 mg/kg, rabbits 301 mg/kg (quoted, RTECS, 1985). 
 
Source: As 3+4-methylphenol, detected in distilled water-soluble fractions of 87 octane gasoline 
(6.03 mg/L), 94 octane gasoline (0.60 mg/L), Gasohol (1.76 mg/L), No. 2 fuel oil (1.84 mg/L), jet 
fuel A (0.43 mg/L), diesel fuel (1.318 mg/L), and military jet fuel JP-4 (0.92 mg/L) (Potter, 1996). 
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 A high-temperature coal tar contained 4-methylphenol at an average concentration of 0.27 wt % 
(McNeil, 1983). 
 Occurs naturally in brown juniper, Spanish cedar, peppermint (2 to 20 ppb), tarragon, asparagus 
shoots, ylang-ylang, jasmine, tea leaves, coffee beans, Japanese privet, white mulberries, 
raspberries, vanilla, blueberries, sour cherries, anise, and tamarind (Duke, 1992). 
 A liquid swine manure sample collected from a waste storage basin contained 4-methylphenol 
at a concentration of 4.9 mg/L (Zahn et al., 1997). 
 
Uses: Disinfectant; phenolic resins; tricresyl phosphate; ore flotation; textile scouring agent; 
organic intermediate; manufacturing of salicylaldehyde, coumarin, and herbicides; surfactant; 
synthetic food flavors. 
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2-METHYLPROPANE 
 
Synonyms: tert-Butane; Caswell No. 503A; 1,1-Dimethylethane; EINECS 200-857-2; EPA 
pesticide chemical code 097101; Isobutane; Liquefied petroleum gas; R 600A; Trimethylmethane; 
UN 1075; UN 1969. 
 

H3C CH3

CH3

 
 
CASRN: 75-28-5; DOT: 1011; DOT label: Flammable gas; molecular formula: C4H10; FW: 58.12; 
RTECS: TZ4300000 
 
Physical state, color, and odor: 
Colorless, very flammable gas with a faint odor 
 
Melting point (°C): 
-159.4 (Weast, 1986) 
 
Boiling point (°C): 
-11.5 (Noyes and Mabery, 1908) 
 
Density (g/cm3): 
0.5572 at 20 °C, 0.5510 at 25 °C (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.85 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-83 (Hawley, 1981) 
 
Lower explosive limit (%): 
1.6 (NIOSH, 1997) 
 
Upper explosive limit (%): 
8.4 (NFPA, 1984) 
 
Entropy of fusion (cal/mol⋅K): 
9.541 (Aston et al., 1940) 
9.496 (Parks et al., 1937) 
 
Heat of fusion (kcal/mol): 
1.085 (Aston et al., 1940) 
1.075 (Parks et al., 1937) 
 
Henry’s law constant (atm⋅m3/mol): 
1.171 at 25 °C (Hine and Mookerjee, 1975) 
 
Ionization potential (eV): 
10.68 (Lias, 1998) 
10.79 (Collin and Lossing, 1959) 
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Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.76 (Leo et al., 1975) 
 
Solubility in organics (mole fraction): 
In 1-butanol: 0.0897, 0.0491, and 0.0308 at 25, 30, and 70 °C, respectively; chlorobenzene: 0.157, 

0.0837, and 0.0542 at 25, 30, and 70 °C, respectively; and octane: 0.301, 0.161, and 0.101 at 25, 
30, and 70 °C, respectively (Hayduk et al., 1988). 

In 1-butanol: 0.0889 and 0.0486 at 25 and 70 °C, respectively; in chlorobenzene: 0.162 and 0.0853 
at 25 and 70 °C, respectively; and in carbon tetrachloride: 0.238 and 0.132 at 25 and 70 °C, 
respectively (Blais and Hayduk, 1983). 

 
Solubility in water: 
48.9 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1963, 1966) 
 
Vapor density: 
2.38 g/L at 25 °C, 2.01 (air = 1) 
 
Vapor pressure (mmHg): 
1,514 at 6.97 °C, 2,079 at 16.99 °C, 2,798 at 27.02 °C (Bobbo et al., 2000) 
2,353 at 21.22 °C (cell and transducer system, Steele et al., 1976) 
2,611 at 25 °C (quoted, Riddick et al., 1986) 
 
Environmental fate: 
 Photolytic. Based upon a photooxidation rate constant of 2.34 x 10-12 cm3/molecule⋅sec with OH 
radicals in summer daylight, the atmospheric lifetime is 59 h (Altshuller, 1991). At atmospheric 
pressure and 300 K, Darnall et al. (1978) reported a rate constant of 2.52 x 10-12 cm3/molecule⋅sec 
for the same reaction. Rate constants of 1.28 x 10-9 and 6.03 x 10-12 L/molecule⋅sec were reported 
for the reaction of 2-methylpropane with OH radicals in air at 300 and 296 K, respectively 
(Greiner, 1967, 1970). Rate constants of 7.38 x 10-13 and 6.50 x 10-17 cm3/molecule⋅sec were 
reported for the reaction of 2-methylpropane with OH and NO3, respectively (Sabljić and Güsten, 
1990). 
 Chemical/Physical. Complete combustion in air produces carbon dioxide and water vapor. 2-
Methylpropane will not hydrolyze because it does not contain a hydrolyzable functional group. 
 
Exposure limits: NIOSH REL: TWA 800 ppm (1,900 mg/m3). 
 
Symptoms of exposure: An asphyxiate. Inhalation of concentrations at 1% may cause narcosis 
and drowsiness (Patnaik, 1992). 
 
Source: California Phase II reformulated gasoline contained 2-methylpropane at a concentration 
of 1.04 g/kg. Gas-phase tailpipe emission rate from gasoline-powered automobiles equipped with 
a catalytic converter was 130 µg/km (Schauer et al., 2002). 
 
Uses: Gasoline component; in liquefied petroleum gas; organic synthesis. 
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2-METHYLPROPENE 
 
Synonyms: γ-Butylene; CCRIS 2281; 1,1-Dimethylethene; unsym-Dimethylethylene; EINECS 
204-066-3; Isobutene; Isobutylene; Methylpropene; 2-Methyl-1-propene; 2-Methylpropylene; 
UN 1055. 
 

H3C CH3

CH2

 
 
Note: According to Chevron Phillips Company’s (2004) Technical Data Sheet, 99.0–99.3 wt % 2-
methylpropene contains 2-methylpropane (0.1 wt %), 1-butene (0.4 wt %), and n-butane (0.1 wt 
%). 
 
CASRN: 115-11-7; DOT: 1055; DOT label: Flammable gas; molecular formula: C4H8; FW: 
56.11; RTECS: UD0890000; Merck Index: 12, 5155 
 
Physical state, color, and odor: 
Colorless gas with a coal gas-like odor. The odor threshold concentration is 10 ppmv Nagata and 
Takeuchi (1990). 
 
Melting point (°C): 
-146.8 (McAuliffe, 1966) 
 
Boiling point (°C): 
-6.900 (Windholz et al., 1983) 
 
Density (g/cm3): 
0.5942 at 20 °C, 0.5879 at 25 °C, 0.5815 at 30 °C (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.91 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-76 (Hawley, 1981) 
 
Lower explosive limit (%): 
1.8 (Sax and Lewis, 1987) 
 
Upper explosive limit (%): 
9.6 (Sax and Lewis, 1987) 
 
Heat of fusion (kcal/mol): 
1.418 (Dean, 1987) 
 
Henry’s law constant (atm⋅m3/mol): 
0.20, 0.26, 0.33, and 0.41 at 30, 40, 50, and 60 °C, respectively (Leung et al., 1987; Zhang et al., 
2002) 
 
Ionization potential (eV): 
9.26 (Collin and Lossing, 1959) 
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Soil organic carbon/water partition coefficient, log Koc: 
Estimation of this parameter for aliphatic hydrocarbons are lacking in the documented literature 
Octanol/water partition coefficient, log Kow: 
2.34 (Hansch and Leo, 1985) 
 
Solubility in organics (mole fraction): 
In 1-butanol: 0.131, 0.0695, and 0.0458 at 25, 30, and 70 °C, respectively; chlorobenzene: 0.234, 
0.132, and 0.0796 at 25, 30, and 70 °C, respectively; octane: 0.333, 0.184, and 0.119 at 25, 30, and 
70 °C, respectively (Hayduk et al., 1988). 
 
Solubility in water: 
263 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
In mmol/L: 4.66 at 30 °C, 3.55 at 40 °C, 2.69 at 50 °C, 1.93 at 60 °C (bubbling reservoir-GC, 

Leung et al., 1987) 
In mmol/L: 4.76 at 30 °C, 2.22 at 50 °C, 1.334 at 70 °C (reactor column-GC, Zhang et al., 2002) 
 
Vapor density: 
2.29 g/L at 25 °C, 1.94 (air = 1) 
 
Vapor pressure (mmHg): 
1,976 at 20 °C (quoted, Verschueren, 1983) 
2,270 at 25 °C (Wilhoit and Zwolinski, 1971) 
 
Environmental fate: 
 Photolytic. Products identified from the photoirradiation of 2-methylpropene with nitrogen 
dioxide in air are 2-butanone, 2-methylpropanal, acetone, carbon monoxide, carbon dioxide, 
methanol, methyl nitrate, and nitric acid (Takeuchi et al., 1983). Similarly, products identified 
from the reaction of 2-methylpropene with ozone included acetone, formaldehyde, methanol, 
carbon monoxide, carbon dioxide, and methane (Tuazon et al., 1997). 
 The following rate constants were reported for the reaction of 2-methylpropene and OH radicals 
in the atmosphere: 3.0 x 10-13 cm3/molecule⋅sec at 300 K (Hendry and Kenley, 1979); 5.40 x 10-11 
cm3/molecule⋅sec (Atkinson et al., 1979); 5.14 x 10-11 at 298 K (Atkinson, 1990). Reported 
reaction rate constants for 2-methylpropene and ozone in the atmosphere include 2.3 x 10-19 
cm3/molecule⋅sec (Bufalini and Altshuller, 1965); 1.17 x 10-19 cm3/molecule⋅sec at 300 K (Adeniji 
et al., 1965); 1.21 x 10-17 cm3/molecule⋅sec at 298 K (Atkinson, 1990). 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water. Incomplete 
combustion yields carbon monoxide. 
 
Symptoms of exposure: An asphyxiant (Patnaik, 1992) 
 
Toxicity: 
 LC50 (inhalation) for mice 415 g/m3/2-h, rats 620 g/m3/4-h (quoted, RTECS, 1985). 
 
Source: Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of 2-methylpropene was 40.1 mg/kg of pine burned. Emission rates of 2-methylbutene were 
not measured during the combustion of oak and eucalyptus. 
 California Phase II reformulated gasoline contained 2-methylpropene at a concentration of 170 
mg/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 15.6 and 427 mg/km, respectively (Schauer et al., 2002). 
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Uses: Production of isooctane, butyl rubber, polyisobutene resins, high octane aviation fuels, tert-
butyl chloride, tert-butyl methacrylates; copolymer resins with acrylonitrile, butadiene, and other 
unsaturated hydrocarbons; organic synthesis. 
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α-METHYLSTYRENE 
 
Synonyms: AI3-18133; AMS; BRN 0969405; CCRIS 6067; EINECS 202-705-0; Isopropenyl-
benzene; (1-Methylethenyl)benzene; 1-Methyl-1-phenylethylene; α-Methylstyrol; NSC 9400; 
Ortho brush killer A; 2-Phenylpropene; β-Phenylpropene; 2-Phenylpropylene; β-Phenylpropylene; 
UN 2303. 
 

H3C CH2

 
 
Note: Inhibited with 15 ppm tert-butylcatechol to prevent polymerization (Acros Organics, 2002). 
 
CASRN: 98-83-9; DOT: 2303; molecular formula: C9H10; FW: 118.18; RTECS: WL5250000 
 
Physical state, color, and odor: 
Colorless liquid with a sharp aromatic odor. Odor threshold concentration is 290 ppb (quoted, 
Amoore and Hautala, 1983). 
 
Melting point (°C): 
-23.21 (Hawley, 1981) 
 
Boiling point (°C): 
165.38 °C (Hawley, 1981) 
 
Density (g/cm3 at 20 °C): 
0.9082 (Weast, 1986) 
0.862 (Sax and Lewis, 1987) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.76 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
54.3 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.9 (NIOSH, 1997) 
 
Upper explosive limit (%): 
6.1 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
11.36 (Lebedev and Rabinovich, 1971a) 
 
Heat of fusion (kcal/mol): 
2.8499 (Lebedev and Rabinovich, 1971) 
 
Ionization potential (eV): 
8.35 ± 0.01 (Franklin et al., 1969) 
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Solubility in organics: 
Soluble in benzene and chloroform (Weast, 1986). Miscible with alcohol and ether (Sax and 
Lewis, 1987). 
 
Solubility in water: 
115.5 mg/L at 25 °C (Deno and Berkheimer, 1960) 
 
Vapor density: 
4.83 g/L at 25 °C, 4.08 (air = 1) 
 
Vapor pressure (mmHg): 
2 at 20 °C (NIOSH, 1997) 
 
Environmental fate: 
 Chemical/Physical. Polymerizes in the presence of heat or catalysts (Hawley, 1981). 
 
Exposure limits: NIOSH REL: TWA 50 ppm (240 mg/m3), STEL 100 ppm (485 mg/m3), IDLH 
700 ppm; OSHA PEL: ceiling 100 ppm; ACGIH TLV: TWA 50 ppm, STEL 100 ppm (adopted). 
 
Symptoms of exposure: An irritation concentration of 960.00 mg/m3 in air was reported by Ruth 
(1986). 
 
Toxicity: 
 LC50 (inhalation) for mice 3,020 mg/m3 (quoted, RTECS, 1985). 
 Acute oral LD50 for mice 3,160 mg/kg, rats 4 g/kg (RTECS, 1985). 
 
Uses: Manufacture of polyesters. 
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MEVINPHOS 
 
Synonyms: AI3-22374; Apavinphos; BRN 1793349; 2-Butenoic acid, 3-[(dimethoxyphosphinyl)-
oxy]methyl ester; 2-Carbomethoxy-1-methylvinyl dimethyl phosphate; α-Carbomethoxy-1-
methylvinyl dimethyl phosphate; 2-Carbomethoxy-1-propen-2-yl dimethyl phosphate; Caswell 
No. 160B; CMDP; Compound 2046; 3-[(Dimethoxyphosphinyl)oxy]-2-butenoic acid, methyl 
ester; O,O-Di-methyl-O-(2-carbomethoxy-1-methylvinyl)phosphate; Dimethyl-1-carbomethoxy-
1-propen-2-yl phosphate; O,O-Dimethyl 1-carbomethoxy-1-propen-2-yl phosphate; Dimethyl 2-
methoxycarbonyl-1-methylvinyl phosphate; Dimethyl methoxycarbonylpropenyl phosphate; 
Dimethyl (1-methoxycarboxypropen-2-yl)phosphate; O,O-Dimethyl O-(1-methyl-2-carboxy-
vinyl)phosphate; Dimethyl phosphate of methyl-3-hydroxy-cis-crotonate; Duraphos; EINECS 
206-417-6; EINECS 232-095-1; ENT 22324; EPA pesticide chemical code 015801; Fosdrin; 
Gesfid; Gestid; 3-Hydroxycrotonic acid, methyl ester dimethyl phosphate; Meniphos; Menite; 2-
Methoxycarbonyl-1-methylvinyl dimethyl phosphate; cis-2-Methoxycarbonyl-1-methylvinyl 
dimethyl phosphate; 1-Methoxycarbonyl-1-propen-2-yl dimethyl phosphate; Methyl 3-(dimeth-
oxyphosphinyloxy)crotonate; Mevinox; NA 2783; NSC 46470; OS 2046; PD 5; Phosdrin; cis-
Phosdrin; Phosfene; Phosphoric acid, (1-methoxycarboxypropen-2-yl) dimethyl ester. 
 

P
O O

CH3

OCH3O

O

O

H3C

H3C
 

 
CASRN: 7786-34-7; DOT: 2783; DOT label: Poison; molecular formula: C7H13O6P; FW: 224.16; 
RTECS: GQ5250000; Merck Index: 12, 6252 
 
Physical state, color, and odor: 
Colorless to pale yellow liquid with a weak odor 
 
Melting point (°C): 
6.7 (trans), 21.3 (cis) (NIOSH, 1997) 
 
Boiling point (°C): 
106–107.5 at 1 mmHg (Windholz et al., 1983) 
 
Density (g/cm3): 
1.25 at 20 °C (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.63 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
176 (open cup, NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Experimental methods for estimation of this parameter for miscible insecticides are lacking in the 
documented literature. However, its reactivity in water suggests its adsorption to soil will be 
nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
Not applicable because mevinphos hydrolyzes quickly in water. 
 
Solubility in organics: 
Miscible with acetone, benzene, chloroform, ethanol, ketones, toluene, and xylene. Soluble in 
carbon disulfide and kerosene (50 g/L) (Windholz et al., 1983; Worthing and Hance, 1991). 
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Solubility in water: 
Miscible (Gunther et al., 1968) 
 
Vapor density: 
9.16 g/L at 25 °C, 7.74 (air = 1) 
 
Vapor pressure (x 10-3 mmHg): 
2.2 at 20 °C, 5.7 at 29 °C (Freed et al., 1977) 
 
Environmental fate: 
 Soil. The half-life for the degradation of phosdrin in a silty clay (pH 5.5) and sandy clay (pH 
6.9) was 16 d (Sattar, 1990). 
 Plant. In plants, mevinphos is hydrolyzed to phosphoric acid dimethyl ester, phosphoric acid, 
and other less toxic compounds (Hartley and Kidd, 1987). In one day, the compound is almost 
completely degraded in plants (Cremlyn, 1991). Casida et al. (1956) proposed two degradative 
pathways of mevinphos in bean plants and cabbage. In the first degradative pathway, cleavage of 
the vinyl phosphate bond affords methylacetoacetate and acetoacetic acid, which may be 
precursors to the formation of the end products dimethyl phosphoric acid, methanol, acetone, and 
carbon dioxide. In the other degradative pathway, direct hydrolysis of the carboxylic ester would 
yield vinyl phosphates as intermediates. The half-life of mevinphos in bean plants was 0.5 d 
(Casida et al., 1956). In alfalfa, the half-life was 17 h (Huddelston and Gyrisco, 1961). 
 Chemical/Physical. The reported hydrolysis half-lives of cis-mevinphos and trans-mevinphos at 
pH 11.6 were 1.8 and 3.0 h, respectively. The volatility half-lives for the cis and trans forms at 28 
°C were 21 and 24 h, respectively (Casida et al., 1956). Worthing and Hance (1991) reported that 
at pH values of 6, 7, 9, and 11, the hydrolysis half-lives were 120 d, 35 d, 3.0 d, and 1.4 h, 
respectively. 
 Emits toxic phosphorus oxide fumes when heated to decomposition (Lewis, 1990). 
 
Exposure limits: NIOSH REL: TWA 0.01 ppm (0.1 mg/m3), STEL 0.03 ppm (0.3 mg/m3), IDLH 
4 ppm; OSHA PEL: TWA 0.1 mg/m3; ACGIH TLV: TWA 0.9 mg/m3, STEL 0.27 mg/m3 
(adopted). 
 The acceptable daily intake for humans is 1.5 µg/kg body weight (Worthing and Hance, 1991). 
 
Toxicity: 
 EC50 (48-h) for Daphnia pulex 0.18 µg/L (Sanders and Cope, 1966), Simocephalus serrulatus 
0.42 µg/L (Johnson and Finley, 1980). 
 LC50 (96-h) for bluegill sunfish 22.5 µg/L, rainbow trout 11.9 µg/L, Asellus brevicaudus µg/L, 
Gammarus fasciatus 3.5 µg/L, Pteronarcys californica 5.0 µg/L (Johnson and Finley, 1980). 
 Acute oral LD50 for wild birds 1.78 mg/kg, ducks 4.6 mg/kg, mice 4 mg/kg, pigeons 4.21 
mg/kg, quail 23.7 mg/kg, rats 3 mg/kg (quoted, RTECS, 1985). 
 Acute percutaneous LD50 for rats 4 to 90 mg/kg, rabbits 16-33 mg/kg (Worthing and Hance, 
1991). 
 In 2-yr feeding trials, NOELs were observed in rats and dogs receiving 4 and 5 mg/kg diet, 
respectively (Worthing and Hance, 1991). 
 
Uses: Contact and systemic insecticide and acaricide used on hops, vegetables, and tobacco for 
controlling Acarina and Coleoptera (Worthing and Hance, 1991). 
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MORPHOLINE 
 
Synonyms: AI3-01231; AIDS-18605; BASF 238; BRN 0102549; Caswell No. 584; CCRIS 2482; 
Diethene oxamide; Diethyleneimide oxide; Diethyleneimid oxide; Diethylene oximide; Diethyl-
enimide oxide; Drewamine; EINECS 203-815-1; EPA pesticide chemical code 054701; 
Morpholin; NA 1760; NA 2054; NSC 9376; 1-Oxa-4-azacyclohexane; Tetrahydro-1,4-isoxazine; 
Tetrahydro-1,4-oxazine; Tetrahydro-p-oxazine; Tetrahydro-2H-1,4-oxazine; UN 2054. 
 

O

H
N

 
 
CASRN: 110-91-8; DOT: 1760 (aqueous), 2054; DOT label: Flammable liquid; molecular 
formula: C4H9NO; FW: 87.12; RTECS: QD6475000; Merck Index: 12, 6362 
 
Physical state, color, and odor: 
Colorless, mobile, oily, hygroscopic, flammable liquid with a weak ammonia-like odor. 
Experimentally determined detection and recognition odor threshold concentrations were 40 µg/m3 
(11 ppbv) and 25 µg/m3 (70 ppbv), respectively (Hellman and Small, 1974). Forms explosive 
vapors at temperatures >35 °C. 
 
Melting point (°C): 
-4.7 (Weast, 1986) 
 
Boiling point (°C): 
128.3 (Weast, 1986) 
 
Density (g/cm3): 
1.0005 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.96 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
8.33 at 25 °C (Gordon and Ford, 1972) 
 
Flash point (°C): 
31 (BASF, 2001a) 
38 (open cup, Windholz et al., 1983) 
 
Lower explosive limit (%): 
1.4 (NFPA, 1984) 
 
Upper explosive limit (%): 
11.2 (NFPA, 1984) 
 
Ionization potential (eV): 
8.88 (Lias et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for morpholines are 
lacking in the documented literature. However, its miscibility in water suggest its adsorption to 
soil will be nominal (Lyman et al., 1982). 
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Octanol/water partition coefficient, log Kow: 
-1.08 (quoted, Leo et al., 1971) 
 
Solubility in organics: 
Miscible with acetone, benzene, castor oil, ethanol, ether, ethylene glycol, 2-hexanone, linseed oil, 
methanol, pine oil, and turpentine (Windholz et al., 1983) 
 
Solubility in water: 
Miscible (NIOSH, 1997) 
 
Vapor density: 
3.56 g/L at 25 °C, 3.01 (air = 1) 
 
Vapor pressure (mmHg): 
6 at 20 °C (NIOSH, 1997) 
4.3 at 10 °C, 8.0 at 20 °C, 13.4 at 25 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Biological. Heukelekian and Rand (1955) reported a 5-d BOD value of 0.0 g/g which is 0.0% of 
the ThOD value of 1.84 g/g. 
 Poupin et al. (1998) isolated a Mycobacterium strain RP1 from a contaminated activated sludge 
that utilized morpholine as the sole source of carbon, nitrogen, and energy. The investigators 
proposed the following degradation pathway: 2-hydroxymorpholine → (2-(2-aminoethoxy)acet-
aldehyde → 2-(2-aminoethoxy)acetate → glycolate and ethanolamine. 
 Chemical/Physical. In an aqueous solution, chloramine reacted with morpholine to form N-
chloromorpholine (Isaac and Morris, 1983). The aqueous reaction of nitrogen dioxide (1–99 ppm) 
and morpholine yielded N-nitromorpholine (Cooney et al., 1987). 
 Slowly decomposes in the absence of oxygen. 
 
Exposure limits: NIOSH REL: TWA 20 ppm (70 mg/m3), STEL 30 ppm (105 mg/m3), IDLH 
1,400 ppm; OSHA PEL: TWA 20 ppm; ACGIH TLV: TWA 20 ppm (adopted). 
 
Symptoms of exposure: Inhalation of vapors may cause visual disturbance, nasal irritation, 
coughing, and at high concentrations, respiratory distress (Patnaik, 1992). 
 
Toxicity: 
 LC50 (96-h) for rainbow trout 180 mg/L (Spehar et al., 1982). 
 LC50 (inhalation) for mice 1,320 mg/m3/2-h, rats 8,000 ppm/8-h (quoted, RTECS, 1985). 
 Acute LD50 for mice 525 mg/kg, rats 1,050 mg/kg (quoted, RTECS, 1985). 
 LD50 (skin) for rabbits 500 mg/kg (quoted, RTECS, 1985). 
 
Uses: Solvent for waxes, casein, dyes, and resins; manufacture of rubber additives, various 
pharmaceuticals, paper chemicals, plasticizers, corrosion inhibitors, emulsifiers, pesticides; 
solvent; optical brightener for detergents; hair conditioners; additive to boiler water; preservation 
of book paper; ingredient in various automotive products including brake cleaners and waxes; 
organic synthesis. 
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NALED 
 
Synonyms: AI3-24988; Alvora; Arthodibrom; BRN 2049930; Bromchlophos; Bromex; Bromex 
50; Caswell No. 586; Dibrom; Dibromfos; 1,2-Dibromo-2,2-dichloroethyldimethyl phosphate; Di-
methyl 1,2-dibromo-2,2-dichloroethyl phosphate; O,O-Dimethyl-O-(1,2-dibromo-2,2-di-chloro-
ethyl)phosphate; O,O-Dimethyl O-(2,2-dichloro-1,2-dibromoethyl)phosphate; EINECS 206-098-
3; ENT 24988; EPA pesticide chemical code 034401; Fosbrom; Hibrom; NA 2783; Ortho 4355; 
Orthodibrom; Orthodibromo; Phosphoric acid, 1,2-dibromo-2,2-dichloroethyl dimethyl ester; 
RE-4355. 
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CASRN: 300-76-5; DOT: 2783; DOT label: Poison; molecular formula: C4H7Br2Cl2O4P; FW: 
380.79; RTECS: TB9450000; Merck Index: 12, 6445 
 
Physical state, color, and odor: 
Colorless to pale yellow liquid or solid with a pungent odor 
 
Melting point (°C): 
26.5–27.5 (Windholz et al., 1983) 
 
Boiling point (°C): 
110 at 0.5 mmHg (Windholz et al., 1983) 
 
Density (g/cm3): 
1.96 at 25 °C (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.68 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Noncombustible solid (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Not applicable - reacts with water 
 
Octanol/water partition coefficient, log Kow: 
Not applicable - reacts with water 
 
Solubility in organics: 
Freely soluble in ketone, alcohols, aromatic and chlorinated hydrocarbons but sparingly soluble in 
petroleum solvents and mineral oils (Windholz et al., 1983) 
 
Vapor pressure (x 10-3 mmHg at 20 °C): 
0.2 (NIOSH, 1997) 
2 (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Chemical/Physical. Completely hydrolyzed in water within 2 d (Windholz et al., 1983). In the 
presence of metals or reducing agents, dichlorvos is formed (Worthing and Hance, 1991). 
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 Emits toxic fumes of bromides, chlorides, and phosphorus oxides when heated to decomposition 
(Lewis, 1990). 
 
Exposure limits (mg/m3): NIOSH REL: TWA 3, IDLH 200; OSHA PEL: TWA 3; ACGIH TLV: 
TWA 3 (adopted). 
 
Toxicity: 
 EC50 (48-h) for Daphnia pulex 0.40 µg/L (Sanders and Cope, 1966), Simocephalus serrulatus 
1.1 µg/L (Johnson and Finley, 1980). 
 LC50 (96-h) for Asellus brevicaudus 41 µg/L, Gammarus fasciatus 18 µg/L, Lepomis 
machrochirus 2,200 µg/L, Micropterus salmoides 1,900 µg/L, Palaemonetes kadiakensis 92 µg/L, 
Pteronarcys californica 8 µg/L, Salmo clarki 127 µg/L, Salmo gairdneri 195 µg/L, Salvelinus 
namaycush 87 µg/L, Pimephales promelas 3,300 µg/L, Ictalurus pinctatus 710 µg/L (Johnson and 
Finley, 1980). 
 LC50 (24-h) for first instar Toxorhynchites splendens 623 ppb (Tietze et al., 1993), mosquitofish 
(Gambusia affinis) 3.50 ppm (Tietze et al., 1991). 
 LC50 (inhalation) for mice 156 mg/kg, rats 7.70 mg/kg (quoted, RTECS, 1985). 
 Acute oral LD50 for ducks 52 mg/kg, mice 330 mg/kg, rats 250 mg/kg (quoted, RTECS, 1985). 
 
Uses: Not produced commercially in the United States. Insecticide; acaricide. 
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NAPHTHALENE 
 
Synonyms: AI3-00278; Albocarbon; BRN 1421310; Camphor tar; Caswell No. 587; CCRIS 
1838; EINECS 202-049-5; EPA pesticide chemical code 055801; Mighty 150; Mighty RD1; Moth 
balls; Moth flakes; Naphthalin; Naphthaline; Naphthene; NCI-C52904; NSC 37565; RCRA waste 
number U165; Tar camphor; UN 1334; White tar. 
 

 
 
Note: Technical grades of naphthalene may contain one or more of the following impurities: 
acenaphthene, benzo[b]thiophene, carbazole, chrysene, fluoranthene, fluorene, naphthacene, 
phenanthrene, pyrene, pyridine, and tetrazene. 
 
CASRN: 91-20-3; DOT: 1334 (crude/refined), 2304 (molten); DOT label: Flammable solid; 
molecular formula: C10H8; FW: 128.18; RTECS: QJ0525000; Merck Index: 12, 6457 
 
Physical state, color, and odor: 
White, crystalline flakes, or powder with a strong aromatic odor resembling coal-tar or moth balls. 
At 40 °C, the average odor threhold concentration and the lowest concentration at which an odor 
was detected were 6 and 2.5 µg/L, respectively. Similarly, at 25 °C, the average taste threshold 
concentration and the lowest concentration at which a taste was detected were 50 and 25 µg/L, 
respectively (Young et al., 1996). A detection odor threshold concentration of 200 µg/m3 (38 ppbv) 
was experimentally determined by Punter (1983). 
 
Melting point (°C): 
80.5 (Weast, 1986) 
80.28 (Fowler et al., 1968) 
 
Boiling point (°C): 
217.942 (Wilhoit and Zwolinski, 1971) 
 
Density (g/cm3): 
0.9625 at 100 °C (Weast, 1986) 
1.145 at 20 °C (Weiss, 1986) 
1.01813 at 30 °C, 0.9752 at 85 °C (quoted, Standen, 1967) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.483 at 10 °C, 0.749 at 25 °C, 1.06 at 40 °C (open tube elution method, Gustafson and Dickhut, 
1994) 
 
Dissociation constant, pKa: 
>15 (Christensen et al., 1975) 
 
Flash point (°C): 
79.5 (NIOSH, 1997) 
 
Lower explosive limit (%): 
0.9 (NIOSH, 1997) 
 
Upper explosive limit (%): 
5.9 (NIOSH, 1997) 
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Entropy of fusion (cal/mol⋅K): 
12.33 (McCullough et al., 1957a) 
12.7 (Ueberreiter and Orthmann, 1950) 
12.8 (Syunyaev et al., 1984) 
12.9 (Andrews et al., 1926; David, 1964; Rastogi and Bassi, 1964) 
13.0 (Spaght et al., 1932) 
 
Heat of fusion (kcal/mol): 
4.356 (McCullough et al., 1957a) 
4.490 (Ueberreiter and Orthmann, 1950) 
4.496 (Mastrangelo, 1957) 
4.541 (Andrews et al., 1926) 
4.546 (Syunyaev et al., 1984) 
4.56 (Wauchope and Getzen, 1972) 
4.565 (Rastogi and Bassi, 1964) 
4.589 (Spaght et al., 1932) 
4.601 (David, 1964) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
4.76 at 25 °C (gas stripping-UV spectrophotometry, Mackay et al., 1979) 
5.53 (batch stripping, Southworth, 1979) 
25.7, 2.94, 6.21, 12.1, and 8.14 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Howe et al., 

1987) 
7.34 at 25 °C (wetted-wall column, Fendinger and Glotfelty, 1990) 
3.77 at 25 °C (gas purging method, Benzing et al., 1996) 
4.19 at 25 °C (gas stripping, Alaee et al., 1996) 
4.40 at 25 °C (gas stripping-UV spectrophotometry, Shiu and Mackay, 1997) 
4.44 at 25 °C (de Maagd et al., 1998) 
2.94, 2.75, 4.19, 5.74, and 7.59 at 2.0, 6.0, 10.0, 18.0, and 25.0 °C, respectively (EPICS-SPME, 

Dewulf et al., 1999) 
4.17 at 25 °C (wetted-wall column, Fendinger and Glotfelty, 1990) 
4.17 at 25 °C (air stripping-GC, Destaillats and Charles, 2002) 
5.64 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
 
Ionization potential (eV): 
8.26 (Krishna and Gupta, 1970) 
8.144 (Lias, 1998) 
 
Bioconcentration factor, log BCF: 
2.12 (Daphnia pulex, Southworth et al., 1978) 
2.63 (fish, Veith et al., 1979) 
2.11 (Chlorella fusca, Geyer et al., 1984) 
1.64 (mussel, Lee et al., 1972) 
3.00 (activated sludge), 1.48 (golden ide) (Freitag et al., 1985) 
2.50 (bluegill sunfish, McCarthy and Jimenez, 1985) 
2.11 (algae, Geyer et al., 1984) 
4.10 green alga, Selenastrum capricornutum (Casserly et al., 1983) 
Apparent values of 3.4 (wet wt) and 5.1 (lipid wt) for freshwater isopods including Asellus 

aquaticus (L.) (van Hattum et al., 1998) 
3.15, 3.46, 3.76, 3.90, 4.11, 4.59, 4.82, and 5.45 for olive, holly, grass, ivy, pine, mock orange, 

rosemary, and pine leaves, respectively (Hiatt, 1998) 
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Soil organic carbon/water partition coefficient, log Koc: 
2.74 (aquifer sands, Abdul et al., 1987) 
3.11 (Karickhoff et al., 1979) 
3.11, 3.52 (Chin et al., 1988) 
3.11 (Alfisol, pH 7.5), 3.16 (Entisol, pH 7.9), 3.21 (Speyer soil 2.3, pH 7.1), 3.50 (Speyer soil 2.1, 

pH 7.0), 4.43 (Speyer soil 2.2, pH 5.8) (Rippen et al., 1982) 
2.72–3.32 (average = 3.04 for 10 Danish soils, Løkke, 1984) 
2.62 (average for 5 soils, Briggs, 1981) 
3.15 (Menlo Park soil), 2.76 (Eustis sand) (Podoll et al., 1989) 
2.77 (Appalachee soil, Stauffer and MacIntyre, 1986) 
2.93 (estuarine sediment, Vowles and Mantoura, 1987) 
2.67 (average for 5 soils, Kishi et al., 1990) 
3.02, 3.34 (Allerod), 3.10 (Borris), 3.67, 3.83 (Brande), 3.12 (Finderup), 3.12, 3.44 (Gunderup), 

3.87 (Herborg), 3.71 (Rabis), 3.07, 3.21 (Tirstrup), 3.10 (Tylstrup), 3.10 (Vasby), 2.53, 3.56 
(Vejen), 3.32, 3.69 (Vorbasse) (Larsen et al., 1992) 

3.91 (Tinker), 3.24 (Carswell), 2.73 (Barksdale), 3.74 (Traverse City), 3.24 (Borden), 3.13 (Lula, 
Stauffer et al., 1989) 

4.8 (average value using 8 river bed sediments from the Netherlands, van Hattum et al., 1998) 
3.48 (Mt. Lemmon soil, Hu et al., 1995) 
Average Kd values for sorption of naphthalene to corundum (α-Al2O3) and hematite (α-Fe2O3) 

were 0.00899 and 0.00419 mL/g, respectively (Mader et al., 1997) 
3.29 (Eustis fine sand, Wood et al., 1990) 
5.00 (average, Kayal and Connell, 1990) 
3.18 (Oshtemo, Sun and Boyd, 1993) 
3.00 (river sediment), 3.08 (coal wastewater sediment) (Kopinke et al., 1995) 
2.92 (light clay, Kishi et al., 1990) 
3.32, 3.36, 3.55 (glaciofluvial, sandy aquifer, Nielsen et al., 1996) 
2.7 (HPLC-humic acid column, Jonassen et al., 2003) 
3.30 (Calvert silt loam, Xia and Ball, 1999) 
2.45–5.59 based on 76 sediment determinations; average value = 4.26 (Hawthorne et al., 2006) 
 
Octanol/water partition coefficient, log Kow: 
3.40 at 25 °C (modified shake-flask-UV spectrophotometry, Sanemasa et al., 1994; dialysis-HPLC, 

Andersson and Schräder, 1999) 
3.36 (Karickhoff et al., 1979; Briggs, 1981) 
3.59 (Mackay, 1982) 
3.23, 3.24, 3.26, 3.28 (shake flask-HPLC, Brooke et al., 1986) 
3.30 (Campbell and Luthy, 1985; Geyer et al., 1984) 
3.31 (Kenaga and Goring, 1980) 
3.37 (Hansch and Fujita, 1964) 
3.35 (Bruggeman et al., 1982; generator column-HPLC/GC, Wasik et al., 1981, 1983) 
3.29 (estimated using HPLC, DeKock and Lord, 1987) 
3.43 (RP-HPLC, Garst and Wilson, 1984; estimated from HPLC capacity factors, Eadsforth, 1986) 
3.395 (shake flask-fluorometric, Krishnamurthy and Wasik, 1978) 
3.33 at 25 °C (shake flask-HPLC, de Maagd et al., 1998) 
 
Solubility in organics: 
Soluble in benzene or toluene (285 g/L), olive oil or turpentine (125 g/L), chloroform, carbon 

disulfide, or carbon tetrachloride (500 g/L) (Windholz et al., 1983). 
66.2, 95.2, 97.8, and 334.0 g/L in methanol (23 °C), ethanol, acetone, and propanol, respectively 

(shake flask-HPLC, Fu and Luthy, 1986). 
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At 25.0 °C (mol/L): glycerol (0.01052), formamide (0.0539), ethylene glycol (0.0896), methanol 
(0.579), acetic acid (0.882), acetonitrile (1.715), dimethyl sulfoxide (2.02), acetone (2.75), 
N,N-dimethylformamide (3.12) (Van Meter and Neumann, 1976). 

In benzene expressed as mole fraction: 0.3766 at 35.0 °C, 0.4806 at 45.0 °C, 0.5094 at 47.4 °C, 
0.7119 at 63.2 °C, 0.9180 at 75.8 °C (shake flask-gravimetric, McLaughlin and Zainal, 1959). 

In mole fraction: 0.2625 in carbon tetrachloride at 25.50 °C, 0.3044 in chloroform at 23.40 °C, 
0.2895 in 1,1-dichloroethane at 23.20 °C, 0.3199 in 1,2-dichloroethane at 25.40 °C, 0.2288 in 
tetrachloroethylene at 24.80 °C, 0.2874 in trichloroethylene at 25.40 °C (Kotuła and Marciniak, 
2001) 

 
Solubility in water: 
24.7 mg/L at 20 °C (shake flask-UV spectrophotometry, Schlautman et al., 2004) 
31.5 mg/L at 20 °C (shake flask-HPLC, Loibner et al., 2004) 
22 µg/L at 15 °C, 40 µg/L at 25 °C (interferometer, Mitchell, 1926)  
0.239 mM at 25 °C (generator column-HPLC/GC, Wasik et al., 1981, 1983) 
In mg/L: 13.7 at 0 °C, 13.7 at 0.4 °C, 13.8 at 0.5 °C, 14.6 at 0.9 °C, 15.0 at 19 °C, 19.6 at 9.4 °C, 

19.4 at 10.0 °C, 23.4 at 14.9 °C, 24.6 at 15.9 °C, 28.0 at 19.3 °C, 34.4 at 25 °C, 35.8 at 25.6 °C, 
43.0 at 30.1 °C, 43.9 at 30.2 °C, 54.5 at 35.2 °C, 54.8 at 36.0 °C, 73.5 at 42.8 °C (shake flask-
UV spectrophotometry, Bohon and Claussen, 1951) 

31.7 mg/L at 25 °C (shake flask-fluorescence, Mackay and Shiu, 1977) 
33.9 mg/L at 22 °C (Coyle et al., 1997) 
31.5 mg/L solution at 25 °C (shake flask-UV spectrophotometry, Andrews and Keefer, 1949) 
22 mg/L at 25 °C (fluorescence-UV spectrophotometry, Schwarz and Wasik, 1976) 
33.6 mg/L at 25 °C. In 35% NaCl: 23.6 mg/kg at 25 °C (shake flask-UV spectrophotometry, 

Gordon and Thorne, 1967) 
31.3 mg/kg at 25 °C. In artificial seawater (salinity = 35 g/kg): 22.0 mg/kg at 25 °C (shake flask-

GC, Eganhouse and Calder, 1976) 
In mg/kg: 28.8–29.1 at 22.2 °C, 30.1–30.8 at 24.5 °C, 38.1–38.3 at 29.9 °C, 37.6–38.1 at 30.3 °C, 

43.8–44.6 at 34.5 °C, 52.6–52.8 at 39.2 °C, 54.8 at 40.1 °C, 65.3–66.0 at 44.7 °C, 78.6 at 50.2 
°C, 106 at 55.6 °C, 151–166 at 64.5 °C, 240–247 at 73.4 °C (shake flask-UV spectro-
photometry, Wauchope and Getzen, 1972) 

In mg/kg: 35 at 10 °C, 38 at 20 °C, 39 at 30 °C (shake flask-UV spectrophotometry, Howe et al., 
1987) 

37.7 mg/L at 20–25 °C (Geyer et al., 1982) 
20.315 mg/L at 25 °C (Sahyun, 1966) 
0.22 mM at 21 °C (shake flask-UV spectrophotometry, Almgren et al., 1979) 
157, 190, and 234 µmol/L at 12, 18, and 25 °C, respectively (calculated from partition coefficient 

and vapor pressure using shake flask-UV spectrophotometry, Schwarz and Wasik, 1977) 
In µmol/L: 140 at 8.4 °C, 149 at 11.1 °C, 166 at 14.0 °C, 188 at 17.5 °C, 207 at 20.2 °C, 222 at 

23.2 °C, 236 at 25.0 °C, 248 at 26.3 °C, 268 at 29.2 °C, 283 at 31.8 °C. In 0.5 M NaCl: 84 at 8.4 
°C, 92 at 11.1 °C, 109 at 14.0 °C, 123 at 17.1 °C, 137 at 20.0 °C, 158 at 23.0 °C, 173 at 25.0 °C, 
222 at 31.8 °C (shake flask-UV spectrophotometry, Schwarz, 1977) 

In mg/L: 13.66 at 1 °C, 29.41 at 23 °C, 53.90 at 40 °C (Klöpffer et al., 1988) 
In mg/L: 12.07 at 1.9 °C, 17.19 at 10.7 °C, 21.64 at 15.4 °C, 26.72 at 21.7 °C, 30.72 at 25.2 °C, 

40.09 at 30.7 °C, 46.31 at 35.1 °C, 54.80 at 39.3 °C, 68.90 at 44.9 °C (Bennett and Canady, 
1984) 

30 mg/L at 23 °C (Pinal et al., 1990) 
12.5 mg/L at 25 °C (shake flask-UV spectrophotometry, Klevens, 1950) 
32.9 mg/L at 25 °C (HPLC-fluorescence, Walters and Luthy, 1984) 
300 µmol/L at 25 °C (Edwards et al., 1991) 
At 20 °C: 190, 134, 120, and 146 µmol/L in distilled water, Pacific seawater, artificial seawater, 
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and 35% NaCl, respectively (modified shake flask method-fluorometry, Hashimoto et al., 1984) 
In NaCl (g/kg) at 25 °C, mg/kg: 30.1 (12.40), 25.2 (25.31), 25.3 (30.59), 20.9 (43.70), 16.9 (61.63) 

(Paul, 1952) 
31.69 mg/kg at 25 °C (generator column-HPLC/UV spectrophotometry, May et al., 1978a) 
30.6 mg/L at 25 °C (generator column-HPLC, Vadas et al., 1991) 
31.3 and 31.9 mg/L at 25 °C (Billington et al., 1988) 
235 µmol/L at 25 °C (Akiyoshi et al., 1987) 
251 µmol/kg at 25.0 °C (shake flask-UV spectrophotometry, Vesala, 1974) 
30.6 mg/L at 23 °C (shake flask-HPLC, Fu and Luthy, 1986) 
In mM: 0.135 at 5.00 °C, 0.158 at 10.00 °C, 0.190 at 15.00 °C, 0.224 at 20.00 °C, 0.263 at 25.00 
°C, 0.324 at 30.00 °C, 0.371 at 35.00 °C, 0.436 at 40.00 °C (Pérez-Tejeda et al., 1990) 

254 µmol/L at 25.0 °C (Vesala and Lönnberg, 1980) 
234 µmol/L at 25.0 °C (Van Meter and Neumann, 1976) 
34,800 µg/L at 25 °C (de Maagd et al., 1998) 
29.9 mg/L at 25 °C (Etzweiler et al., 1995) 
In mole fraction (x 10-5): 0.2376 at 8.2 °C, 0.2703 at 11.5 °C, 0.2863 at 13.4 °C, 0.3019 at 15.1 °C, 

0.3624 at 19.3 °C, 0.4142 at 23.4 °C, 0.4485 at 25.0 °C, 0.4799 at 27.0 °C (generator column-
HPLC, May et al., 1983) 

 
Vapor pressure (x 10-2 mmHg): 
7.8 at 20 °C (effusion method, de Kruif et al., 1981; batch headspace/GC-FID, Burks and Harmon, 

2001) 
10.12 at 25.00 °C (effusion method, DePablo, 1976) 
8.5 at 20 °C (gas-saturation method, Grayson and Fosbraey, 1982) 
8.2 at 20 °C (gas-saturation method, Sinke, 1974) 
9.2 at 20 °C (effusion method, Radchenko and Kitaigorodskii, 1974) 
7.8 at 25 °C (effusion method, Bradley and Cleasby, 1953; generator column-HPLC, Wasik et al., 

1983) 
17 at 25 °C (subcooled liquid-calculated from GC retention time data, Hinckley et al., 1990) 
2.32, 4.19, 4.45, and 9.44 at 12.80, 18.40, 18.85, and 26.40 °C, respectively (gas-saturation 

method, Macknick and Prausnitz, 1979) 
0.122 at 6.70 °C, 0.141 at 8.10 °C, 0.222 at 12.30 °C, 0.235 at 12.70 °C, 0.263 at 13.85 °C, 0.320 

at 15.65 °C, 0.350 at 16.85 °C, 0.382 at 17.35 °C, 0.383 at 17.55 °C, 0.438 at 18.70 °C, 0.534 at 
20.70 °C (effusion method, Bradley and Cleasby, 1953) 

9.27 at 26.26 °C, 18.2 at 33.42 °C, 30.2 at 38.99 °C, 51.3 at 45.04 °C, 76.0 at 49.70 °C, 118 at 
55.15 °C (gas-saturation method, Edwards and Prausnitz, 1981) 

0.62 at 1 °C, 7.1 at 23 °C, 34 at 40 °C (Klöppfer et al., 1982) 
35.4 at 40.33 °C (Fowler et al., 1968) 
7.8 at 25 °C (gas saturation-HPLC/UV spectrophotometry, Sonnefeld et al., 1983) 
21 at 25 °C (estimated-GC, Bidleman, 1984) 
8.5 at 25 °C (de Kruif, 1980) 
10.4 at 25 °C (extrapolated, Tesconi and Yalkowsky, 1998) 
0.46 at -1.69 °C, 0.71 at 1.93 °C, 0.89 at 3.95 °C, 1.22 at 6.78 °C, 1.49 at 8.51 °C, 1.67 at 9.54 °C, 

1.91 at 10.65 °C, 2.10 at 11.48 °C (Knudsen effusion, Colomina et al., 1982) 
 
Environmental fate: 
 Biological. In activated sludge, 9.0% of the applied amount mineralized to carbon dioxide after 
5 d (Freitag et al., 1985). Under certain conditions, Pseudomonas sp. oxidized naphthalene to cis-
1,2-dihydro-1,2-dihydroxynaphthalene (Dagley, 1972). This metabolite may be oxidized by 
Pseudomonas putida to carbon dioxide and water (Jerina et al., 1971). Under aerobic conditions, 
Cunninghamella elegans degraded naphthalene to 1-naphthol, 2-naphthol, trans-1,2-dihydroxy-
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1,2-dihydronaphthalene, 4-hydroxy-1-tetralone, and 1,4-naphthoquinone. Under aerobic con-
ditions, Agnenellum, Oscillatoria, and Anabaena degraded naphthalene to 1-naphthol, cis-1,2-
dihydroxy-1,2-dihydronaphthalene, and 4-hydroxy-1-tetralone (Kobayashi and Rittman, 1982; 
Riser-Roberts, 1992). Candida lipolytica, Candida elegans, and species of Cunninghamella, 
Syncephalastrum and Mucor oxidized naphthalene to 1-naphthol, 2-naphthol, trans-1,2-
dihydroxy-1,2-dihydronaphthalene, 4-hydroxy-1-tetralone, 1,2-naphthoquinone, and 1,4-naphtho-
uinone (Cerniglia et al., 1978, 1980; Dodge and Gibson, 1980). 
 Cultures of Bacillus sp. oxidized naphthalene to (+)-trans-1,2-dihydro-1,2-dihydroxy-
naphthalene. In the presence of reduced nicotinamide adeninedinucleotide phosphate (NADPH2) 
and ferrous ions, a cell extract oxidized naphthalene to trans-naphthalenediol (Gibson, 1968). 
Hydroxylation by pure microbial cultures yielded an unidentified phenol, 1- and 2-
hydroxynaphthalene (Smith and Rosazza, 1974). 
 In a soil-water system under anaerobic conditions, no significant degradation of naphthalene 
was observed after 45 d. Under denitrification conditions, naphthalene (water concentration 700 
µg/L) degraded to nondetectable levels in 45 d. In both studies, the acclimation period was 
approximately 2 d (Mihelcic and Luthy, 1988). 
 In a static-culture-flask screening test, naphthalene (5 and 10 mg/L) was statically incubated in 
the dark at 25 °C with yeast extract and settled domestic wastewater inoculum. After 7 d, 100% 
biodegradation with rapid adaptation was observed (Tabak et al., 1981). In freshwater sediments, 
naphthalene biodegraded to cis-1,2-dihydroxy-1,2-dihydronaphthalene, 1-naphthol, salicylic acid, 
and catechol. 
 Contaminated soil from a manufactured coal gas plant that had been exposed to crude oil was 
spiked with naphthalene (400 mg/kg soil) to which Fenton’s reagent (5 mL 2.8 M hydrogen 
peroxide; 5 mL 0.1 M ferrous sulfate) was added. The treated and nontreated soil samples were 
incubated at 20 °C for 56 d. Fenton’s reagent enhanced the mineralization of naphthalene by 
indigenous microorganisms. The amounts of naphthalene recovered as carbon dioxide after 
treatment with and without Fenton’s reagent were 62 and 53%, respectively (Martens and 
Frankenberger, 1995). 
 The estimated half-life of naphthalene from an experimental marine mesocosm during the 
winter (3–7 °C) was 12 d (Wakeham et al., 1983). 
 Soil. The half-lives of naphthalene in pristine and oil-contaminated sediments are >88 d and 4.9 
h, respectively (Herbes and Schwall, 1978). Reported half-lives for naphthalene in a Kidman 
sandy loam and McLaurin sandy loam are 2.1 and 2.2 d, respectively (Park et al., 1990). 
 Surface Water. The volatilization half-life of naphthalene from surface water (1 m deep, water 
velocity 0.5 m/sec, wind velocity 22.5 m/sec) using experimentally determined Henry’s law 
constants is estimated to be 16 h (Southworth, 1979). The reported half-lives of naphthalene in an 
oil-contaminated estuarine stream, clean estuarine stream, coastal waters, and in the Gulf stream 
are 7, 24, 63, and 1,700 d, respectively (Lee, 1977). Mackay and Wolkoff (1973) estimated an 
evaporation half-life of 2.9 h from a surface water body that is 25 °C and 1 m deep. In a laboratory 
experiment, the average volatilization half-life of naphthalene in a stirred water vessel (outer 
dimensions 22 x 10 x 21 cm) at 23 °C and an air flow rate of 0.20 m/sec is 380 min. The half-life 
was independent of wind velocity or humidity but very dependent upon temperature (Klöpffer et 
al., 1982). 
 Groundwater. The estimated half-life of naphthalene in groundwater in the Netherlands was 6 
months (Zoeteman et al., 1981). Nielsen et al. (1996) studied the degradation of naphthalene in a 
shallow, glaciofluvial, unconfined sandy aquifer in Jutland, Denmark. As part of the in situ 
microcosm study, a cylinder that was open at the bottom and screened at the top was installed 
through a cased borehole approximately 5 m below grade. Five liters of water was aerated with 
atmospheric air to ensure aerobic conditions were maintained. Groundwater was analyzed weekly 
for approximately 3 months to determine naphthalene concentrations with time. The experimental-
ly determined first-order biodegradation rate constant and corresponding half-life following a 6-d 
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lag phase were 0.8/d and 20.8 h, respectively. 
 Photolytic. Irradiation of naphthalene and nitrogen dioxide using a high pressure mercury lamp 
(λ >290 nm) yielded the following principal products: 1- and 2-hydroxynaphthalene, 1-hydroxy-2-
nitronaphthalene, 1-nitronaphthalene, 2,3-dinitronaphthalene, phthalic anhydride, 1,3-, 1,5- and 
1,8-dinitronaphthalene (Barlas and Parlar, 1987). In a similar experiment, naphthalene crystals 
was heated to 50 °C and exposed to pure air containing NO and OH radicals. Photodecomposition 
followed first-order kinetics indicating the concentration of OH radicals remained constant 
throughout the reaction. Degradation products identified by GC/MS were 1-naphthol, 2-naphthol, 
1-nitronaphthalene, 2-nitronaphthalene, 1,4-naphthoquinone, 1,4-naphthoquinone-2,3-epoxide, 3-
nitrophthalic anhydride, phthalic anhydride, 4-methyl-2H-1-benzopyran-2-one, 1(3H)-isobenzo-
furanone, 1,2-benzenecarboxaldehyde, cis-2-formyl-cinnamaldehyde, trans-2-formylcinnam-
aldehyde, and phthalide. The following compounds were tentatively identified: 2,7-naphthalene-
diol, 2-nitro-1-naphthol, 4-nitro-1-naphthol, and 2,4-dinitro-1-naphthol. Photoproducts identified 
by HPLC included: benzoic acid, cinnamic acid, 2,4-dinitro-1-naphthol, 2-formylcinnamic acid, 
cis-2-formylcinnamaldehyde, trans-2-formylcinnamaldehyde, 1-nitronaphthalene, 2-nitronaphtha-
lene, 1-naphthol, 2-naphthol, 1,4-naphthoquinone, 1,4-naphthoquinone-2,3-epoxide, 3-nitro-
phthalic anhydride, oxalic acid, phthalic acid, phthalaldehyde, and phthalide (Lane et al., 1997). 
 Phousongphouang and Arey (2002) investigated gas-phase reaction of naphthalene with OH 
radicals in a 7-L Teflon chamber at 25 °C and 740 mmHg containing 5% humidity. The rate 
constant for this reaction was 2.39 x 10-11 cm3/molecule⋅sec. 
 A carbon dioxide yield of 30.0% was achieved when naphthalene adsorbed on silica gel was 
irradiated with light (λ >290 nm) for 17 h (Freitag et al., 1985). 
 Fukuda et al. (1988) studied the photolysis of naphthalene in distilled water using a high 
pressure mercury lamp. After 96 h of irradiation, a rate constant of 0.028/h with a half-life of 25 h 
was determined. When the experiment was replicated in the presence of various NaCl 
concentrations, they found that the rate of photolysis increased proportionately to the 
concentration of NaCl. The photolysis rates of naphthalene at NaCl concentrations of 0.2, 0.3, 0.4, 
and 0.5 M following 3 h of irradiation were 33.3, 50.6, 91.6, and 99.2%, respectively. It appeared 
that the presence of NaCl, the main component in seawater, is the cause for the increased rate of 
degradation. Schwarz and Wasik (1976) reported a fluorescence quantum yield of 0.16 for 
naphthalene in water. 
 Tuhkanen and Beltrán (1995) studied the decomposition of naphthalene in water using hydrogen 
peroxide and UV light via a low pressure mercury lamp (λ = 254 nm). Hydrogen peroxide alone 
did not cause any decrease in naphthalene concentration. However, UV light or UV light/hydrogen 
peroxide causes photolytic degradation of naphthalene. Intermediates identified from the direct 
photolysis of naphthalene in solution include 2,4-dimethyl-1,3-pentadiene, bicyclo[4.2.0]octa-
1,3,5-triene, benzaldehyde, phenol, 2-hydroxybenzaldehyde, 2,3-dihydrobenzofuran, 2′-hydroxy-
acetophenone, and 1(3H)-isobenzofuranone. During the oxidation of naphthalene using 
UV/hydrogen peroxide the following intermediates formed: 2,4-dimethyl-1,3-pentadiene, 
bicyclo[4.2.0]octa-1,3,5-triene, p-xylene, phenol, and 2-hydroxybenzaldehyde. The researchers 
concluded that naphthalene was first oxidized to naphthol and then to naphthoquinone, 
benzaldehyde, phthalic and benzoic acids. Continued irradiation with or without the presence of 
OH radicals would eventually result in the complete mineralization of naphthalene and its 
intermediates, i.e., carbon dioxide and water. 
 Naphthalene (50.0 mg/L) in a methanol-water solution (3:7 v/v) was subjected to a high 
pressure mercury lamp or sunlight. Based on a rate constant of 6.0 x 10-4/min, the corresponding 
half-life is 19.18 h (Wang et al., 1991). The estimated photooxidation half-life of naphthalene in 
the atmosphere via OH radicals is <24 h (Atkinson, 1987). 
 Larson et al. (1992) studied the photosensitizing ability of 2′,3′,4′,5′-tetraacetylriboflavin to 
various organic compounds. An aqueous solution containing naphthalene was subjected to a 
medium-pressure mercury arc lamp (λ >290 nm). The investigators reported that 2′,3′,4′,5′-
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tetraacetylriboflavin was superior to another photosensitizer, namely riboflavin, in the degradation 
of naphthalene and other compounds. Direct photolysis of naphthalene without any 
photosensitizer present yielded a half-life of 60 h. In the presence of ribloflavin and 
2′,3′,4′,5′-tetraacetylriboflavin, the half-lives were 15 and 3.2 min, respectively. 
 Chemical/Physical. An aqueous solution containing chlorine dioxide in the dark for 3.5 d 
oxidized naphthalene to chloronaphthalene, 1,4-dichloronaphthalene, and methyl esters of phthalic 
acid (Taymaz et al., 1979). In the presence of bromide ions and a chlorinating agent (sodium 
hypochlorite), major products identified at various reaction times and pHs include 1-
bromonaphthalene, dibromonaphthalene, and 2-bromo-1,4-naphthoquinone. Minor products 
identified include chloronaphthalene, dibromonaphthalene, bromochloronaphthalene, bromo-
naphthol, dibromonaphthol, 2-bromonaphthoquinone, dichloronaphthalene, and chlorodibromo-
naphthalene (Lin et al., 1984). 
 The gas-phase reaction of N2O5 and naphthalene in an environmental chamber at room 
temperature resulted in the formation of 1- and 2-nitronaphthalene with approximate yields of 18 
and 7.5%, respectively (Pitts et al., 1985). The reaction of naphthalene with NOx to form 
nitronaphthalene was reported to occur in urban air from St. Louis, MO (Randahl et al., 1982). 
The gas-phase reaction of naphthalene with OH radicals yielded phthalaldehyde, phthalic 
anhydride, phthalide, 1,4-naphthoquione, cis- and trans-2-formylcinnamaldehyde, and 2,3-epoxy-
1,4-naphthoquinone. 
 It was suggested that the chlorination of naphthalene in tap water accounted for the presence of 
chloro- and dichloronaphthalenes (Shiraishi et al., 1985). Kanno et al. (1982) studied the aqueous 
reaction of naphthalene and other aromatic hydrocarbons (benzene, toluene, o-, m-, and p-xylene) 
with hypochlorous acid in the presence of ammonium ion. They reported that the aromatic ring 
was not chlorinated as expected but was cleaved by chloramine forming cyanogen chloride. The 
amount of cyanogen chloride increased at lower pHs (Kanno et al., 1982). 
 When naphthalene (2 mg/L) in hydrogen-saturated deionized water was exposed to a slurry of 
palladium catalyst (1 g/L Pd on alumina) at room temperature for 35 min, 95% was converted to 
tetrahydronaphthalene (Schüth and Reinhard, 1997). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 132, 50, 19, and 7.3 mg/g, respectively (Dobbs and Cohen, 1980). 
 Naphthalene will not hydrolyze in water because it does not contain a hydrolyzable group. 
 
Exposure limits: NIOSH REL: TWA 10 ppm (50 mg/m3), STEL 15 ppm (75 mg/m3), IDLH 250 
ppm; OSHA PEL: TWA 10 ppm; ACGIH TLV: TWA 10 ppm, STEL 15 ppm (adopted). 
 
Symptoms of exposure: Inhalation of vapors may cause irritation of eyes, skin, respiratory tract, 
headache, nausea, confusion, and excitement. Ingestion may cause gastrointestinal pain and 
kidney damage (Patnaik, 1992). Ruth (1986) reported an irritation concentration of 75.00 mg/m3 in 
air. 
 
Toxicity: 
 EC10 (21-d) for Folsomia fimetaria 20 mg/kg (Sverdrup et al., 2002). 
 EC50 (48-h) for Spirostomum ambiguum 36.4 mg/L (Nałecz-Jawecki and Sawicki, 1999), 
Daphnia pulex 4.663 mg/L (Smith et al., 1988). 
 EC50 (24-h) for Spirostomum ambiguum 37.6 mg/L (Nałecz-Jawecki and Sawicki, 1999). 
 LC50 (contact) for earthworm (Eisenia fetida) 4,670 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (21-d) for Folsomia fimetaria 167 mg/kg (Sverdrup et al., 2002). 
 LC50 (96-h) for Pimephales promelas 7,900 µg/L (DeGraeve et al., 1982). 
 LC50 (72-h) for embryos of Micropterus salmoides 240 µg/L (Black et al., 1983). 
 LC50 (48-h) for Daphnia magna 8.6 mg/L (LeBlanc, 1980), Spirostomum ambiguum 40.1 mg/L 
(Nałecz-Jawecki and Sawicki, 1999). 
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 LC50 (24-h) for Daphnia magna 17 mg/L (LeBlanc, 1980), Spirostomum ambiguum 43.7 mg/L 
(Nałecz-Jawecki and Sawicki, 1999). 
 LC50 (4-h), Selenastrum capricornutum 2,960 µg/L (Millemann et al., 1984). 
 Acute oral LD50 for guinea pigs 1,200 mg/kg, mice 533 mg/kg, rats 1,250 mg/kg (quoted, 
RTECS, 1985). 
 
Source: Schauer et al. (1999) reported naphthalene in diesel fuel at a concentration of 600 µg/g 
and in a diesel-powered medium-duty truck exhaust at an emission rate of 617 µg/km. Detected in 
distilled water-soluble fractions of 87 octane gasoline (0.24 mg/L), 94 octane gasoline (0.21 
mg/L), Gasohol (0.29 mg/L), No. 2 fuel oil (0.60 mg/L), jet fuel A (0.34 mg/L), diesel fuel (0.25 
mg/L), military jet fuel JP-4 (0.18 mg/L) (Potter, 1996), and used motor oil (116 to 117 µg/L) 
(Chen et al., 1994). Lee et al. (1992) investigated the partitioning of aromatic hydrocarbons into 
water. They reported concentration ranges from 350 to 1,500 mg/L and 80 to 300 µg/L in diesel 
fuel and the corresponding aqueous phase (distilled water), respectively. Diesel fuel obtained from 
a service station in Schlieren, Switzerland contained 708 mg/L naphthalene (Schluep et al., 2001). 
 California Phase II reformulated gasoline contained naphthalene at a concentration of 1.04 g/kg. 
Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without catalytic 
converters were approximately 1.00 and 50.0 mg/km, respectively (Schauer et al., 2002). 
 Thomas and Delfino (1991) equilibrated contaminant-free groundwater collected from 
Gainesville, FL with individual fractions of three individual petroleum products at 24–25 °C for 
24 h. The aqueous phase was analyzed for organic compounds via U.S. EPA approved test method 
625. Average naphthalene concentrations reported in water-soluble fractions unleaded gasoline, 
kerosene, and diesel fuel were 989, 644, and 167 ug/L. 
 Based on laboratory analysis of 7 coal tar samples, naphthalene concentrations ranged from 940 
to 71,000 ppm (EPRI, 1990). Detected in 1-yr aged coal tar film and bulk coal tar at concentra-
ions of 26,000 and 29,000 mg/kg, respectively (Nelson et al., 1996). A high-temperature coal tar 
contained naphthalene at an average concentration of 8.80 wt % (McNeil, 1983). Nine 
commercially available creosote samples contained naphhalene at concentrations ranging from 
3,800 to 52,000 mg/kg (Kohler et al., 2000). Lee et al. (1992a) equilibrated eight coal tars with 
distilled water at 25 °C. The maximum concentration of naphthalene observed in the aqueous 
phase was 14 mg/L. 
 Naphthalene was detected in soot generated from underventilated combustion of natural gas 
doped with toluene (3 mole %) (Tolocka and Miller, 1995). 
 Typical concentration in a heavy pyrolysis oil is 17.8 wt % (Chevron Phillips, May 2003). 
Detected in asphalt fumes at an average concentration of 1.15 ng/m3 (Wang et al., 2001). 
 An impurity identified in commercially available acenaphthene (Marciniak, 2002). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic com-
pounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds from 
the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission rate of 
naphthalene was 227 mg/kg of pine burned. Emission rates of naphthalene were not measured 
during the combustion of oak and eucalyptus. 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however, a DWEL of 700 
µg/L was recommended (U.S. EPA, 2000). 
 
Uses: Intermediate for phthalic anhydride, naphthol, 1,4-naphthoquinone, 1,4-dihydro-
naphthalene, 1,2,3,4-tetrahydronaphthalene (tetralin), decahydronaphthalene (decalin), 1-nitro-
naphthalene, halogenated naphthalenes, naphthol derivatives, dyes, explosives; mothballs 
manufacturing; preparation of pesticides, fungicides, detergents and wetting agents, synthetic 
resins, celluloids, and lubricants; synthetic tanning; preservative; emulsion breakers; scintillation 
counters; smokeless powders. 



 

783 

1-NAPHTHYLAMINE 
 
Synonyms: AI3-00085; AIDS-18991; 1-Aminonaphthalene; α-Aminonaphthalene; BRN 
0386133; CCRIS 423; C.I. 37265; C.I. azoic diazo component 114; EINECS 205-138-7; Fast 
garnet B base; Fast garnet base B; Naphthalen-1-amine; 1-Naphthalenamine; Naphthalidam; 
Naphthalidine; α-Naphthylamine; alpha-Naphthylamine; NSC 4154; RCRA waste number U167; 
UN 2077. 
 

NH2

 
 
CASRN: 134-32-7; DOT: 2077; DOT label: Poison; molecular formula: C10H9N; FW: 143.19; 
RTECS: QM1400000; Merck Index: 12, 6485 
 
Physical state, color, and odor: 
White to yellow crystals or rhombic needles with an unpleasant odor. Becomes purplish-red on 
exposure to air. Odor threshold concentrations were 140–290 µg/m3 (quoted, Keith and Walters, 
1992). 
 
Melting point (°C): 
50 (Weast, 1986) 
 
Boiling point (°C): 
Sublimes at 300.8 (Weast, 1986). 
 
Density (g/cm3): 
1.1229 at 25/25 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.67 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
3.92 at 25 °C (Dean, 1973) 
 
Flash point (°C): 
158.5 (NIOSH, 1997) 
 
Henry’s law constant (atm⋅m3/mol): 
6.13 x 10-10 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
 
Ionization potential (eV): 
7.09–7.39 (Mallard and Linstrom, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.51 (average of 3 soils, Graveel et al., 1986) 
 
Octanol/water partition coefficient, log Kow: 
2.27 (quoted, Sangster, 1989) 
 
Solubility in organics: 
Soluble in alcohol, ether (Weast, 1986), naphtha, and single-ringed aromatic hydrocarbons. 
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Solubility in water: 
1.6 g/L at 20 °C (Patnaik, 1992) 
 
Vapor pressure (x 10-5 mmHg): 
6.5 at 20–30 °C (quoted, Mercer et al., 1990) 
 
Environmental fate: 
 Biological. 1-Naphthylamine added to three different soils was incubated in the dark at 23 °C 
under a carbon dioxide-free atmosphere. After 308 d, 16.6 to 30.7% of the 1-naphthylamine added 
to soil biodegraded to carbon dioxide (Graveel et al., 1986). Li and Lee (1999) investigated the 
reaction of 10 mL of 7 mM 1-naphthylamine with 4 g of a Chalmers soil (pH: 6.5, 11.1% sand, 
72.8% silt, 16.0% clay). After 120 h, the soil was washed with acetonitrile and the extractant 
analyzed using GC/MS. The primary transformation product was a dimer tentatively identified as 
N-(4-aminonaphthyl)-1-naphthylamine. The investigators hypothesized that the formation of this 
compound and two other unidentified dimers was catalyzed by minerals present in the soil. 
 Heukelekian and Rand (1955) reported a 5-d BOD value of 0.89 g/g which is 34.6% of the 
ThOD value of 2.57 g/g. In activated sludge inoculum, following a 20-d adaptation period, no 
degradation was observed (Pitter, 1976). 
 Photolytic.  Low et al. (1991) reported that the photooxidation of aqueous primary amine 
solutions by UV light in the presence of titanium dioxide resulted in the formation of ammonium 
and nitrate ions. 
 Chemical/Physical. Kanno et al. (1982) studied the aqueous reaction of 1-naphthylamine and 
other substituted aromatic hydrocarbons (aniline, toluidine, 2-naphthylamine, phenol, cresol, 
pyrocatechol, resorcinol, hydroquinone, and 1-naphthol) with hypochlorous acid in the presence of 
ammonium ion. They reported that the aromatic ring was not chlorinated as expected but was 
cleaved by chloramine forming cyanogen chloride. The amount of cyanogen chloride that formed 
increased as the pH was lowered (Kanno et al., 1982). 
 At influent concentrations (pH 3.0) of 10, 1.0, 0.1, and 0.01 mg/L, the GAC adsorption capacities 
were 250, 140, 79, and 44 mg/g, respectively. At pHs 7.0 and 9.0, the GAC adsorption capacities 
were 360, 160, 75, and 34 mg/g at influent concentrations of 10, 1.0, 0.1, and 0.01 mg/L, 
respectively (Dobbs and Cohen, 1980).  
 
Exposure limits: Potential occupational carcinogen. Given that no standards have been 
established, NIOSH (1997) recommends the most reliable and protective respirators be used, i.e., a 
self-contained breathing apparatus that has a full facepiece and is operated under positive-pressure 
or a supplied-air respirator that has a full facepiece and is operated under pressure-demand or 
under positive-pressure in combination with a self-contained breathing apparatus operated under 
pressure-demand or positive-pressure. 
 OSHA recommends that worker exposure to this chemical is to be controlled by use of 
engineering control, proper work practices, and proper selection of personal protective equipment. 
Specific details of these requirements can be found in CFR 1910.1003–1910.1016. 
 
Symptoms of exposure: Ingestion, skin contact, or inhalation of vapors can cause acute 
hemorrhagic cystitis, dyspnea, ataxia, dysuria, and hematuria (Patnaik, 1992) 
 
Toxicity: 
 LC50 (48-h) for red killifish 49 mg/L (Yoshioka et al., 1986). 
 Acute oral LD50 for rats 779 mg/kg (quoted, RTECS, 1985). 
 LD50 (intraperitoneal) for mice 96 mg/kg (quoted, RTECS, 1985). 
 
Uses: Manufacture of dyes and dye intermediates; agricultural chemicals. 



 

785 

2-NAPHTHYLAMINE 
 
Synonyms: AI3-02912; AIDS-18992; 2-Aminonaphthalene; BNA; CCRIS 424; C.I. 37270; 
EINECS 202-080-4; Fast scarlet base B; 2-Naphthalamine; 2-Naphthalenamine; β-Naphthyl-
amine; 6-Naphthylamine; 2-Naphthylamine mustard; NSC 4153; RCRA waste number U168; UN 
1650; USAF CB-22. 
 

NH2

 
 
CASRN: 91-59-8; DOT: 1650; DOT label: Poison; molecular formula: C10H9N; FW: 143.19; 
RTECS: QM2100000; Merck Index: 13, 6486 
 
Physical state and color: 
White crystals becomes purplish-red on exposure to air. Odor threshold concentrations ranged 
from 1.4 to 1.9 mg/m3 (quoted, Keith and Walters, 1992). 
 
Melting point (°C): 
113 (Weast, 1986) 
 
Boiling point (°C): 
306.1 (Weast, 1986) 
 
Density (g/cm3): 
1.0614 at 98 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.67 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
4.11 (Dean, 1973) 
 
Flash point (°C): 
158.5 (NIOSH, 1997) 
 
Henry’s law constant (x 10-9 atm⋅m3/mol): 
2.01 at 25 °C (quoted, Mercer et al., 1990) 
 
Ionization potential (eV): 
7.1 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.11 (calculated, Mercer et al., 1990) 
 
Octanol/water partition coefficient, log Kow: 
2.40 (quoted, Sangster, 1989) 
 
Solubility in organics: 
Soluble in alcohol and ether (Weast, 1986) 
 
Solubility in water: 
0.002 wt % at 20 °C (NIOSH, 1997) 
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Vapor pressure (x 10-4 mmHg): 
10,000 at 108.6 °C (NIOSH, 1997) 
2.56 at 20–30 °C (quoted, Mercer et al., 1990) 
 
Environmental fate: 
 Photolytic.  Low et al. (1991) reported that the photooxidation of aqueous primary amine 
solutions by UV light in the presence of titanium dioxide resulted in the formation of ammonium 
and nitrate ions. 
 Chemical/Physical. Kanno et al. (1982) studied the aqueous reaction of 2-naphthylamine and 
other substituted aromatic hydrocarbons (aniline, toluidine, 1-naphthylamine, phenol, cresol, 
pyrocatechol, resorcinol, hydroquinone, and 1-naphthol) with hypochlorous acid in the presence of 
ammonium ion. They reported that the aromatic ring was not chlorinated as expected but was 
cleaved by chloramine forming cyanogen chloride. At lower pHs, the amount of cyanogen 
chloride formed increased (Kanno et al., 1982). 
 2-Naphthylamine will not hydrolyze because it does not contain a hydrolyzable functional group 
(Kollig, 1993). 
 At influent concentrations of 10, 1.0, 0.1, and 0.01 mg/L, the GAC adsorption capacities were 300, 
150, 75, and 37 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits: Potential occupational carcinogen. Given that no standards have been 
established, NIOSH (1997) recommends the most reliable and protective respirators be used, i.e., a 
self-contained breathing apparatus that has a full facepiece and is operated under positive-pressure 
or a supplied-air respirator that has a full facepiece and is operated under pressure-demand or 
under positive-pressure in combination with a self-contained breathing apparatus operated under 
pressure-demand or positive-pressure. 
 OSHA recommends that worker exposure to this chemical is to be controlled by use of 
engineering control, proper work practices, and proper selection of personal protective equipment. 
Specific details of these requirements can be found in CFR 1910.1003–1910.1016. 
 
Symptoms of exposure: Ingestion, skin contact, or inhalation of vapors can cause acute 
hemorrhagic cystitis, respiratory stress, and hematuria (Patnaik, 1992). 
 
Toxicity: 
 Acute oral LD50 for rats 727 mg/kg (quoted, RTECS, 1985). 
 LD50 (intraperitoneal) for mice 200 mg/kg (quoted, RTECS, 1985). 
 
Uses: Manufacture of dyes and in rubber. 
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NITRAPYRIN 
 
Synonyms: BRN 1618997; Caswell No. 217; CCRIS 4599; 2-Chloro-6-(trichloromethyl)-
pyridine; Dowco-163; EINECS 217-682-2; N-serve; N-serve nitrogen stabilizer; Nitrapyrine. 
 

NCl CCl3

 
 
CASRN: 1929-82-4; molecular formula: C6H3Cl4N; FW: 230.90; RTECS: US7525000; Merck 
Index: 12, 6666 
 
Physical state, color, and odor: 
Colorless to white crystalline solid with a mild, sweet odor 
 
Melting point (°C): 
62–63 (quoted, Verschueren, 1983) 
 
Density (g/cm3): 
1.744 using method of Lyman et al. (1982) 
 
Entropy of fusion (cal/mol⋅K): 
14.39 (Tan et al., 1989) 
 
Heat of fusion (kcal/mol): 
4.85 (Tan et al., 1989) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
2.13 (approximate - calculated from water solubility and vapor pressure) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.64 (Commerce soil), 2.68 (Tracy soil), 2.66 (Tracy soil) (McCall et al., 1981) 
2.62 (Kenaga and Goring, 1980) 
2.24 (Cottenham sandy loam, Briggs, 1981) 
 
Octanol/water partition coefficient, log Kow: 
3.41 (Kenaga and Goring, 1980) 
3.02 at 20 °C (TLC retention time correlation, Briggs, 1981) 
 
Solubility in organics: 
At 20 °C: acetone (1.98 kg/kg), methylene chloride (1.85 kg/kg); 22 °C: anhydrous ammonia (540 
g/kg), ethanol (300 g/kg); 26 °C: xylenes (1.04 kg/kg) (Worthing and Hance, 1991) 
 
Solubility in water: 
40 mg/L at 22 °C (Worthing and Hance, 1991) 
 
Vapor pressure (mmHg): 
2.8 x 10-3 at 20 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Biological. 6-Chloropicolinic acid and carbon dioxide were reported as biodegradation products 
(quoted, Verschueren, 1983). 
 Soil. Hydrolyzes in soil to 6-chloropyridine-2-carboxylic acid which is readily absorbed by 
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plants (Worthing and Hance, 1991). 
 Photolytic. Photolysis of nitrapyrin in water yielded 6-chloropicolinic acid, 6-hydroxypicolinic 
acid, and an unidentified polar material (quoted, Verschueren, 1983). 
 Chemical/Physical. Emits toxic nitrogen oxides and chloride fumes when heated to 
decomposition (Lewis, 1990). 
 
Exposure limits (mg/m3): NIOSH REL: TWA 10, STEL 20, IDLH 250; OSHA PEL: TWA 15; 
ACGIH TLV: TWA 10, STEL, 20 (adopted). 
 
Toxicity: 
 LC50 for channel catfish 5.8 mg/L (Worthing and Hance, 1991). 
 LC50 (8-d) for mallard ducks 1,466 mg/kg diet, Japanese quail 820 mg/kg diet (Worthing and 
Hance, 1991). 
 Acute oral LD50 for chickens 235 mg/kg, mice 710 mg/kg, rats 940 mg/kg, rabbits 500 mg/kg 
(quoted, RTECS, 1985). 
 Acute percutaneous LD50 (24-h) for rabbits 2,830 mg/kg (Worthing and Hance, 1991). 
 In 94-d feeding trials using rats and dogs, the NOELs were 300 and 600 mg/kg diet, respectively 
(Worthing and Hance, 1991). 
 
Uses: Not commercially produced in the United States. Nitrification inhibitor in ammonium 
fertilizers. 
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2-NITROANILINE 
 
Synonyms: AI3-02916; AIDS-19456; 1-Amino-2-nitrobenzene; Azoene fast orange GR base; 
Azoene fast orange GR salt; Azofix orange GR salt; Azogene fast orange GR; Azoic diazo 
component 6; Brentamine fast orange GR base; Brentamine fast orange GR salt; BRN 0509275; 
CCRIS 2317; C.I. 37025; C.I. azoic diazo component 6; Devol orange B; Devol orange salt B; 
Diazo fast orange GR; EINECS 201-855-4; Fast orange base GR; Fast orange base GR salt; Fast 
orange base JR; Fast orange GR base; Fast orange O base; Fast orange O salt; Fast orange salt JR; 
Hiltonil fast orange GR base; Hiltosal fast orange GR salt; Hindasol orange GR salt; Natasol fast 
orange GR salt; o-Nitraniline; o-Nitroaniline; ortho-Nitroaniline; 2-Nitrobenzenamine; NSC 
9796; ONA; Orange base CIBA II; Orange base IRGA II; Orange GRS salt; Orange salt CIBA II; 
Orange salt IRGA II; Orthonitroaniline; UN 1661. 
 

NH2

NO2

 
 
CASRN: 88-74-4; DOT: 1661; DOT label: Poison; molecular formula: C6H6N2O2; FW: 138.13; 
RTECS: BY6650000; Merck Index: 12, 6680 
 
Physical state, color, and odor: 
Orange-yellow crystals with a musty odor 
 
Melting point (°C): 
71.45 (Gross et al., 1933) 
69.3 (Collett and Johnston, 1926) 
 
Boiling point (°C): 
284.1 (Dean, 1973) 
 
Density (g/cm3): 
1.442 at 15 °C (Weast, 1986) 
0.9015 at 25 °C (Sax, 1984) 
1.44 at 20 °C (Weiss, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.78 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
13.25 (quoted, Keith and Walters, 1992) 
 
Flash point (°C): 
168 (Hawley, 1981) 
 
Lower explosive limit (%): 
Not pertinent (Weiss, 1986) 
 
Entropy of fusion (cal/mol⋅K): 
11.2 (Domalski and Hearing, 1998) 
 
Heat of fusion (kcal/mol): 
3.85 (Tsonopoulos and Prausnitz, 1971) 
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Henry’s law constant (x 10-8 atm⋅m3/mol): 
5.88 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
 
Bioconcentration factor, log BCF: 
0.91 (Brachydanio rerio, Kalsch et al., 1991) 
 
Ionization potential (eV): 
8.27, 8.43, 8.66 (Mallard and Linstrom, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.23–1.62 using method of Karickhoff et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
1.44 at 25 °C (shake flask-UV spectrophotometry, Fujita et al., 1964) 
1.79 (quoted, Leo et al., 1971) 
1.73 (Kramer and Henze, 1990) 
1.83 (shake flask-GLC, Hansch and Anderson, 1967) 
 
Solubility in organics: 
In g/kg: benzene (208 at 25 °C), chloroform (11.7 at 0 °C), and ethanol (278.7 at 25 °C) (Collett 
and Johnston, 1926) 
 
Solubility in water: 
1.0 g/L at 30 °C (Phatak and Gaikar, 1996) 
1.47 g/L at 30 °C (shake flask-interferometer, Gross et al., 1933) 
1.212 and 2.423 g/kg at 25 and 40 °C, respectively (shake flask-titration, Collett and Johnston, 

1926) 
 
Vapor pressure (mmHg): 
8.1 at 25 °C (Mabey et al., 1982) 
 
Environmental fate: 
 Biological. Under aerobic and anaerobic conditions using a sewage inoculum, 2-nitroaniline 
degraded to 2-methylbenzimidazole and 2-nitroacetanilide (Hallas and Alexander, 1983). A 
Pseudomonas sp. strain P6, isolated from a Matapeake silt loam, did not grow on 2-nitroaniline as 
the sole source of carbon. However, in the presence of 4-nitroaniline, approximately 50% of the 
applied 2-nitroaniline metabolized to nonvolatile products which could not be identified by HPLC 
(Zeyer and Kearney, 1983). In activated sludge inoculum, following a 20-d adaptation period, no 
degradation was observed (Pitter, 1976). 
 Plant. 2-Nitroaniline was degraded by tomato cell suspension cultures (Lycopericon 
lycopersicum). Transformation products identified were 2-nitroanilino-β-D-glucopyranoside, β-(2-
amino-3-nitrophenyl)glucopyranoside, and β-(4-amino-3-nitrophenyl)-glucopyranoside (Pogány et 
al., 1990). 
 
Toxicity: 
 EC50 (15-min) for Photobacterium phosphoreum 26.9 mg/L (Yuan and Lang, 1997). 
 IC50 (24-h) for river bacteria 34.7 mg/L (Yuan and Lang, 1997). 
 Acute LD50 for wild birds 750 mg/kg, guinea pigs 2,350 mg/kg, mice 1,070 mg/kg, quail 750 
mg/kg, rats 1,600 mg/kg (quoted, RTECS, 1985). 
 
Use: Organic synthesis. 
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3-NITROANILINE 
 
Synonyms: AI3-52474; AIDS-19457; Amarthol fast orange R base; 1-Amino-3-nitrobenzene; 3-
Aminonitrobenzene; m-Aminonitrobenzene; meta-Aminonitrobenzene; Azobase MNA; BRN 
0636962; CCRIS 2318; C.I. 37030; C.I. azoic diazo component 7; Daito orange base R; Devol 
orange R; Diazo fast orange R; EINECS 202-729-1; Fast orange base M; Fast orange base MM; 
Fast orange base R; Fast orange M base; Fast orange MM base; Fast orange R base; Fast orange R 
salt; Hiltonil fast orange R base; MNA; Naphtolean orange R base; Nitranilin; m-Nitraniline; 1-
Nitro-3-aminobenzene; 3-Nitroaminobenzene; m-Nitroaminobenzene; m-Nitroaniline; meta-Nitro-
aniline; 3-Nitrobenzenamine; m-Nitrobenzenamine; 3-Nitrophenylamine; m-Nitrophenylamine; 
NSC 9574; Orange base IRGA I; UN 1661. 
 

NH2

NO2  
 
CASRN: 99-09-2; DOT: 1661; DOT label: Poison; molecular formula: C6H6N2O2; FW: 138.13; 
RTECS: BY6825000; Merck Index: 12, 6679 
 
Physical state and color: 
Yellow, rhombic crystals or powder. Finely dispersered particles form explosive mixtures. 
Combustible. 
 
Melting point (°C): 
114 (Weast, 1986) 
 
Boiling point (°C): 
306.4 (Dean, 1973) 
 
Density (g/cm3): 
0.9011 at 25 °C (Sax, 1984) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.78 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
2.46 at 25 °C (Dean, 1973) 
 
Entropy of fusion (cal/mol⋅K): 
14.7 (Andrews et al., 1926) 
 
Heat of fusion (kcal/mol): 
5.66 (Andrews et al., 1926; Singh et al., 1990a) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
1.93 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
8.80 (Franklin et al., 1969) 
 
Bioconcentration factor, log BCF: 
0.92 (Brachydanio rerio, Kalsch et al., 1991) 
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Soil organic carbon/water partition coefficient, log Koc: 
1.26 using method of Karickhoff et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
1.39 at 20 °C (shake flask, Briggs, 1981) 
1.37 at 25 °C (shake flask-UV spectrophotometry, Fujita et al., 1964) 
 
Solubility in organics: 
In g/kg at 25 °C: benzene (27.18), chloroform (32.16), and ethanol (77.78) (shake flask-titration, 
Collett and Johnston, 1926) 
 
Solubility in water: 
In g/kg solution: 0.296 at 0 °C, 0.4665 at 10 °C, 0.726 at 20 °C, 0.914 at 25 °C, 1.379 at 35 °C, 

2.11 at 44 °C, 3.235 at 55 °C, 5.33 at 65.4 °C, 8.265 at 75 °C, 12.1 at 83.4 °C (Walton and 
Finzel, 1928) 

0.910 and 1.785 g/kg at 25 and 40.1 °C, respectively (shake flask-titration, Collett and Johnston, 
1926) 

1.21 g/L at 30 °C (Gross et al., 1933) 
742 mg/L at 25 °C (shake flask-UV spectrophotometry, Brisset, 1985) 
 
Vapor pressure (mmHg): 
9.56 x 10-5 at 25 °C (Banerjee et al., 1990) 
 
Environmental fate: 
 Biological. A bacterial culture isolated from the Oconee River in North Georgia degraded 3-
nitroaniline to the intermediate 4-nitrocatechol (Paris and Wolfe, 1987). A Pseudomonas sp. strain 
P6, isolated from a Matapeake silt loam, did not grow on 3-nitroaniline as the sole source of 
carbon. However, in the presence of 4-nitroaniline, all of the applied 3-nitroaniline metabolized 
completely to carbon dioxide (Zeyer and Kearney, 1983). In the presence of suspended natural 
populations from unpolluted aquatic systems, the second-order microbial transformation rate 
constant determined in the laboratory was reported to be 4.6 ± 0.1 x 10-13 L/organism⋅h (Steen, 
1991). 
 In activated sludge inoculum, following a 20-d adaptation period, no degradation was observed 
(Pitter, 1976). 
 Chemical/Physical. Reacts with acids forming water soluble salts. 
 
Toxicity: 
 EC50 (15-min) for Photobacterium phosphoreum 85.2 mg/L (Yuan and Lang, 1997). 
 IC50 (24-h) for river bacteria 45.7 mg/L (Yuan and Lang, 1997). 
 Acute LD50 for guinea pigs 450 mg/kg, mice 308 mg/kg, quail 562 mg/kg, rats 535 mg/kg 
(quoted, RTECS, 1985). 
 
Use: Organic synthesis. 
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4-NITROANILINE 
 
Synonyms: AI3-08926; AIDS-19458; 1-Amino-4-nitrobenzene; 4-Aminonitrobenzene; p-Amino-
nitrobenzene; Azoamine red ZH; Azofix Red GG salt; Azoic diazo component 37; BRN 0508690; 
C-02126; CCRIS 1184; C.I. 37035; C.I. azoic diazo component 37; C.I. developer 17; Developer 
P; Devol red GG; Diazo fast red GG; EINECS 202-810-1; Fast red base GG; Fast red base 2J; Fast 
red 2G base; Fast red 2G salt; Fast red GG base; Fast red GG salt; Fast red MP base; Fast red P 
base; Fast red P salt; Fast red salt GG; Fast red salt 2J; IG base; Naphtolean red GG base; 
NCI-C60786; 4-Nitraniline; p-Nitraniline; Nitrazol 2F extra; p-Nitroaniline; para-Nitroaniline; 4-
Nitrobenzenamine; p-Nitrobenzenamine; 4-Nitrophenylamine; p-Nitrophenylamine; PNA; 
RCRA waste number P077; Red 2G base; Shinnippon fast red GG base; UN 1661. 
 

NH2

NO2  
 
CASRN: 100-01-6; DOT: 1661; DOT label: Poison; molecular formula: C6H6N2O2; FW: 138.13; 
RTECS: BY7000000; Merck Index: 12, 6681 
 
Physical state, color, and odor: 
Bright yellow crystalline powder or flakes with a faint, ammonia-like, slightly pungent odor. 
Combustible. 
 
Melting point (°C): 
146 (Dean, 1987) 
 
Boiling point (°C): 
331.7 (Weast, 1986) 
336 (Weiss, 1986) 
 
Density (g/cm3): 
1.424 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.78 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
0.99 at 25 °C (Dean, 1973) 
 
Flash point (°C): 
165 (Aldrich, 1990) 
200.5 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
12.0 (Andrews et al., 1926) 
 
Heat of fusion (kcal/mol): 
5.04 (Andrews et al., 1926) 
 
Henry’s law constant (x 10-9 atm⋅m3/mol): 
1.15 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
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Ionization potential (eV): 
8.85 (NIOSH, 1997) 
 
Bioconcentration factor, log BCF: 
0.64 (Brachydanio rerio, Kalsch et al., 1991) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.88 (Batcombe silt loam, Briggs, 1981) 
 
Octanol/water partition coefficient, log Kow: 
1.39 at 25 °C (shake flask-UV spectrophotometry, Fujita et al., 1964) 
1.40 (Campbell and Luthy, 1985) 
1.51 (Kramer and Henze, 1990) 
 
Solubility in organics: 
In g/kg at 25 °C: benzene (5.794), chloroform (9.290), and ethanol (60.48) (Collett and Johnston, 
1926) 
 
Solubility in water: 
0.8 g/L at 30 °C (Phatak and Gaikar, 1996) 
0.568 and 1.157 g/kg at 25 and 40 °C, respectively (shake flask-titration, Collett and Johnston, 

1926) 
728 mg/kg at 30 °C (shake flask-interferometer, Gross and Saylor, 1931) 
380, 390, 400 mg/L at 20 °C (Hashimoto et al., 1982) 
417 mg/L at 25 °C (shake flask-UV spectrophotometry, Brisset, 1985) 
At 20 °C: 390 to 400 mg/L after filtering with glass fibers; 380 mg/L after membrane filtration 

(modified shake flask method-fluorometry, Hashimoto et al., 1982) 
 
Vapor pressure (x 10-3 mmHg): 
1.5 at 20 °C, 7 at 30 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Biological. A Pseudomonas sp. strain P6, isolated from a Matapeake silt loam, was grown using 
a yeast extract. After 8 d, 4-nitroaniline degraded completely to carbon dioxide (Zeyer and 
Kearney, 1983). In activated sludge inoculum, following a 20-d adaptation period, no degradation 
was observed (Pitter, 1976). 
 Chemical/Physical: Spacek et al. (1995) investigated the photodegradation of 4-nitroaniline 
using titanium dioxide-UV light and Fenton’s reagent (hydrogen peroxide:substance – 10:1; Fe2+ 
2.5 x 10-4 mol/L). Both experiments were conducted at 25 °C. The decomposition rate of 4-nitro-
aniline was very high by the photo-Fenton reaction in comparison to titanium dioxide-UV light (λ 
= 365 nm). Decomposition products identified in both reactions were nitrobenzene, p-
benzoquinone, hydroquinone, oxalic acid, and resorcinol. Oxalic acid, hydroquinone, and p-
benzoquinone were identified as intermediate products using HPLC. 
 At influent concentrations of 10, 1.0, 0.1, and 0.01 mg/L, the GAC adsorption capacities were 250, 
140, 74, and 40 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits (mg/m3): NIOSH REL: TWA 3; IDLH 300; OSHA PEL: TWA 6; ACGIH TLV: 
TWA 3 (adopted). 
 
Toxicity: 
 EC50 (15-min) for Photobacterium phosphoreum 14.8 mg/L (Yuan and Lang, 1997). 
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 IC50 (24-h) for river bacteria 28.2 mg/L (Yuan and Lang, 1997). 
 LC50 (96-h) for fathead minnows 106 mg/L (Spehar et al., 1982). 
 LC50 (48-h) for red killifish 363 mg/L (Yoshioka et al., 1986). 
 LD50 (intraperitoneal) for mice 250 mg/kg (quoted, RTECS, 1985). 
 Acute LD50 for wild birds 75 mg/kg, guinea pigs 450 mg/kg, mice 810 mg/kg, quail 1,000 
mg/kg, rats 750 mg/kg (quoted, RTECS, 1985). 
 
Uses: Intermediate for dyes and antioxidants; inhibits gum formation in gasoline; corrosion 
inhibiter; organic synthesis (preparation of p-phenylenediamine). 
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NITROBENZENE 
 
Synonyms: AI3-01239; AIDS-169362; BRN 0507540; C-06813; Caswell No. 600; CCRIS 2841; 
EINECS 202-716-0; EPA pesticide chemical code 056501; Essence of mirbane; Essence of 
myrbane; Mirbane oil; NCI-C60082; Nitrobenzol; NSC 9573; Oil of bitter almonds; Oil of 
mirbane; Oil of myrbane; RCRA waste number U169; UN 1662. 
 

NO2

 
 
CASRN: 98-95-3; DOT: 1662; DOT label: Poison; molecular formula: C6H5NO2; FW: 123.11; 
RTECS: DA6475000; Merck Index: 12, 6685 
 
Physical state, color, and odor: 
Clear, light yellow to brown, oily liquid with an almond-like or shoe polish odor. May darken on 
exposure to air. An experimentally determined odor threshold concentration of 4.7 ppbv was 
reported by Leonardos et al. (1969). A detection odor threshold concentration of 9.6 mg/m3 (1.9 
ppmv) was determined by Katz and Talbert (1930). 
 
Melting point (°C): 
5.7 (Weast, 1986) 
 
Boiling point (°C): 
210.8 (Weast, 1986) 
 
Density (g/cm3): 
1.20329 at 20.00 °C (Tsierkezos et al., 2000) 
1.2125 at 10 °C, 1.205 at 18 °C, 1.1986 at 25 °C (quoted, Standen, 1967) 
1.1937 at 30.00 °C (Viswanathan et al., 1996, 2000) 
1.19337 at 30.00 °C (Ramadevi et al., 1996) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.87 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>15 (Christensen et al., 1975) 
 
Flash point (°C): 
88.5 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.8 at 100 °C (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
9.27 (Pacor, 1967) 
 
Heat of fusion (kcal/mol): 
2.58 (Pacor, 1967) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
2.45 at 25 °C (gas stripping-UV spectrophotometry, Warner et al., 1987) 
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0.95, 5.27, 8.82, 16.5, and 31.8 at 2.0, 6.0, 10.0, 18.0, and 25.0 °C, respectively (EPICS-SPME, 
Dewulf et al., 1999) 

1.78 at 24 °C (sparging chamber-UV spectrophotometry, Ngim and Crosby, 2001) 
9.86 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
 
Interfacial tension with water (dyn/cm at 20 °C): 
25.66 (Harkins et al., 1920) 
 
Ionization potential (eV): 
9.92 (Franklin et al., 1969) 
 
Bioconcentration factor, log BCF: 
2.41 (algae, Geyer et al., 1984) 
1.38 (Chlorella fusca, Geyer et al., 1981) 
1.60 (activated sludge), 1.30 (algae) (Freitag et al., 1985) 
1.18 (28-d exposure, fathead minnow, Veith et al., 1979) 
1.47 (3-d exposure, Poecilia reticulata, Deneer et al., 1987) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.85 (river sediment), 1.95 (coal wastewater sediment) (Kopinke et al., 1995) 
2.36 (Løkke, 1984) 
1.49, 1.95, >2.01 (various Norwegian soils, Seip et al., 1986) 
1.94 (Batcombe silt loam, Briggs, 1981) 
2.28 (Lincoln sand, Wilson et al., 1981) 
2.15 (Delta soil, Miller and Weber, 1986) 
1.95 (Captina silt loam), 2.02 (McLaurin sandy loam) (Walton et al., 1992) 
Kd = 3.5 mL/g on a Cs+-kaolinite (Haderlein and Schwarzenbach, 1993) 
 
Octanol/water partition coefficient, log Kow: 
1.85 (shake flask, Briggs, 1981, Campbell and Luthy, 1985; shake flask-UV spectrophotometry, 

Fujita et al., 1964; generator column-HPLC, generator column-HPLC, Tewari et al., 1982; 
Walton et al., 1992; generator column-HPLC/GC, Wasik et al., 1981) 

1.83 (RP-HPLC, Garst and Wilson, 1984; shake flask-GLC, de Bruijn et al., 1989; shake flask-
LSC at 23 °C, Banerjee et al., 1990) 

1.828 and 1.836 at 25 °C (shake flask-HPLC, Brooke et al., 1990) 
1.84 (Geyer et al., 1984) 
1.792 (Lu and Metcalf, 1975) 
1.88 (quoted, Leo et al., 1971; dialysis-HPLC, Andersson and Schräder, 1999) 
1.70 (estimated from HPLC capacity factors, Hammers et al., 1982) 
 
Solubility in organics: 
Soluble in acetone, ethanol, benzene, ether (Weast, 1986), and many other hydrocarbons including 
toluene and ethylbenzene 
 
Solubility in water: 
2,060 mg/kg at 30 °C (shake flask-interferometer, Vermillion et al., 1941) 
2,090 mg/L at 25 °C (shake flask-LSC, Banerjee et al., 1980) 
2,043 mg/L at 25 °C (Chiou, 1985) 
1,780 mg/kg at 15 °C, 2,050 mg/kg at 30 °C (shake flask-interferometer, Gross and Saylor, 1931) 
1,930 mg/L solution at 25 °C (shake flask-UV spectrophotometry, Andrews and Keefer, 1950) 
18.35 mM at 35 °C (Hine et al., 1963) 
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31.1 mM at 25.0 °C (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, 
Wasik et al., 1981) 

In g/L: 1.77 at 10.00 °C, 1.93 at 20.00 °C, 2.06 at 30 °C (shake flask-UV spectrophotometry, 
Beneš and Dohnal, 1999) 

0.0158 mol/kg at 25 °C (shake flask-titration, Hammett and Chapman, 1934) 
 
Vapor density: 
5.03 g/L at 25 °C, 4.25 (air = 1) 
 
Vapor pressure (mmHg): 
0.066 at 6.09 °C, 0.111 at 12.57 °C, 0.127 at 14.67 °C, 0.133 at 14.72 °C, 0.218 at 21.37 °C, 0.220 

at 21.54 °C, 0.242 at 23.14 °C (Lynch and Wilke, 1960) 
0.28 at 25 °C (quoted, Warner et al., 1987) 
0.600 at 35 °C (Hine et al., 1963) 
21.3 at 100 °C (Sonawane and Kumar, 1998) 
 
Environmental fate: 
 Biological. In activated sludge, 0.4% of the applied nitrobenzene mineralized to carbon dioxide 
after 5 d (Freitag et al., 1985). Under anaerobic conditions using a sewage inoculum, nitrobenzene 
degraded to aniline (Hallas and Alexander, 1983). When nitrobenzene (5 and 10 mg/L) was 
statically incubated in the dark at 25 °C with yeast extract and settled domestic wastewater 
inoculum, complete biodegradation with rapid acclimation was observed after 7 to 14 d (Tabak et 
al., 1981). In activated sludge inoculum, 98.0% COD removal was achieved in 5 d. The average 
rate of biodegradation was 14.0 mg COD/g⋅h (Pitter, 1976). 
 Razo-Flores et al. (1999) studied the fate of nitrobenzene (50 mg/L) in an upward-flow 
anaerobic sludge bed reactor containing a mixture of volatile fatty acids and/or glucose as electron 
donors. The nitrobenzene loading rate and hydraulic retention time for this experiment were 43 
mg/L⋅d and 28 h, respectively. Nitrobenzene was effectively reduced (>99.9%) to aniline (92% 
molar yield) in stoichiometric amounts for the 100-d experiment. 
 Photolytic. Irradiation of nitrobenzene in the vapor phase produced nitrosobenzene and 4-
nitrophenol (HSDB, 1989). Titanium dioxide suspended in an aqueous solution and irradiated with 
UV light (λ = 365 nm) converted nitrobenzene to carbon dioxide at a significant rate (Matthews, 
1986). A carbon dioxide yield of 6.7% was achieved when nitrobenzene adsorbed on silica gel 
was irradiated with light (λ >290 nm) for 17 h (Freitag et al., 1985). 
 An aqueous solution containing nitrobenzene (500 µM) and hydrogen peroxide (100 µM) was 
irradiated with UV light (λ = 285–360 nm). After 18 h, 2% of the substrate was converted into 2-, 
3-, and 4-nitrophenols having an isomer distribution of 50, 29.5, and 20.5%, respectively (Draper 
and Crosby, 1984). 
 When nitrobenzene, with nitrogen as a carrier gas, was passed through a quartz cell and 
irradiated by two 220-volt arcs, nitrosobenzene and 4-nitrophenol formed as the major products 
(Hastings and Matsen, 1948). A rate constant of 1.4 x 10-13 cm3/molecule⋅sec was reported for the 
gas-phase reaction of nitrobenzene and OH radicals in air (Witte et al., 1986). 
 Chemical/Physical. In an aqueous solution, nitrobenzene (100 µM) reacted with Fenton’s 
reagent (35 µM). After 15 min, 2-, 3-, and 4-nitrophenol were identified as products. After 6 h, 
about 50% of the nitrobenzene was destroyed. The pH of the solution decreased due to the 
formation of nitric acid (Lipczynska-Kochany, 1991). Augusti et al. (1998) conducted kinetic 
studies for the reaction of nitrobenzene (0.2 mM) and other monocyclic aromatics with Fenton’s 
reagent (8 mM hydrogen peroxide; [Fe+2] = 0.1 mM) at 25 °C. They reported a reaction rate 
constant of 0.0260/min. 
 Under anaerobic conditions, nitrobenzene in distilled water was reduced in the presence of iron 
metal (33.3 g/L acid washed 18 to 20 mesh). Aniline formed with nitrosobenzene as an 



Nitrobenzene    799 
 

 

intermediate product. In about 3 h, >98% of nitrobenzene (1.5 x 10-5 M) had reacted. Based on the 
pseudo-first-order disappearance rate of 0.035/min, the half-life was 19.7 min (Agrawal and 
Tratnyek, 1996). 
 Yu and Bailey (1992) studied the reaction of nitrobenzene with four sulfide minerals under 
anaerobic conditions. Observed half-lives of nitrobenzene were 7.5, 40, 105, and 360 h for the 
reaction with sodium sulfide, alabandite (manganese sulfide), sphalerite (zinc sulfide), and 
molybdenite (molybdenum sulfide), respectively. Aniline and elemental sulfur were found as 
reduction products of nitrobenzene-manganese sulfide reaction. Aniline was also a reduction 
product in the nitrobenzene-molybdenum sulfide and nitrobenzene-sodium sulfide reactions. 
Several unidentified products formed in the reaction of nitrobenzene and sphalerite (Yu and 
Bailey, 1992). 
 At an influent concentration of 1,023 mg/L, treatment with GAC resulted in an effluent 
concentration of 44 mg/L. The adsorbability of the carbon used was 196 mg/g carbon (Guisti et 
al., 1974). Similarly, at influent concentrations of 10, 1.0, 0.1, and 0.01 mg/L, the GAC adsorption 
capacities were 180, 68, 25, and 9.3 mg/g, respectively (Dobbs and Cohen, 1980).  
 Nitrobenzene will not hydrolyze in water because it does not contain a hydrolyzable functional 
group (Kollig, 1993). 
 
Exposure limits: NIOSH REL: TWA 1 ppm (5 mg/m3), IDLH 200 ppm; OSHA PEL: TWA 1 
ppm; ACGIH TLV: TWA 1 ppm (adopted). 
 
Symptoms of exposure: Chronic exposure may cause anemia. Acute effects include headache, 
dizziness, nausea, vomiting, dyspnea (Patnaik, 1992), drowsiness, methemoglobinemia with 
cyanosis (Windholz et al., 1983). An irritation concentration of 230.00 mg/m3 in air was reported 
by Ruth (1986). 
 
Toxicity: 
 EC50 (15-min) for Photobacterium phosphoreum 67.7 mg/L (Yuan and Lang, 1997). 
 IC50 (24-h) for river bacteria 79.5 mg/L (Yuan and Lang, 1997). 
 LC50 (contact) for earthworm (Eisenia fetida) 16 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (96-h) for bluegill sunfish 43 mg/L (Spehar et al., 1982), Cyprinodon variegatus 59 ppm 
using natural seawater (Heitmuller et al., 1981). 
 LC50 (72-h) for Cyprinodon variegatus >120 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for red killifish 275 mg/L (Yoshioka et al., 1986), Daphnia magna 27 mg/L 
(LeBlanc, 1980), Cyprinodon variegatus >120 ppm (Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna 24 mg/L (LeBlanc, 1980), Cyprinodon variegatus >120 ppm 
(Heitmuller et al., 1981). 
 Acute oral LD50 for mice 590 mg/kg, rats 489 mg/kg (Yoshioka et al., 1986). 
 Heitmuller et al. (1981) reported a NOEC of 22 ppm. 
 
Uses: Solvent for cellulose ethers; modifying esterification of cellulose acetate; ingredient of 
metal polishes and shoe polishes; manufacture of aniline, benzidine, quinoline, azobenzene, drugs, 
photographic chemicals. 
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4-NITROBIPHENYL 
 
Synonyms: AI3-00635; BA 2794; CCRIS 443; EINECS 202-204-7; 4-Nitro-1,1′-biphenyl; 4-
Nitro-diphenyl; p-Nitrobiphenyl; NSC 1324; 4-Phenylnitrobenzene; p-Phenylnitrobenzene; PNB. 
 

NO2

 
 
CASRN: 92-93-3; molecular formula: C12H9NO2; FW: 199.21; RTECS: DV5600000; Merck 
Index: 12, 6690 
 
Physical state, color, and odor: 
White to yellow crystals with a sweetish odor 
 
Melting point (°C): 
114 (Weast, 1986) 
 
Boiling point (°C): 
340 (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.59 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
144.5 (NIOSH, 1997) 
 
Lower explosive limit (%): 
Not applicable (NFPA, 1984) 
 
Upper explosive limit (%): 
Not applicable (NFPA, 1984) 
 
Solubility in organics: 
Soluble in acetic acid, benzene, chloroform, and ether (Weast, 1986) 
 
Exposure limits: Potential occupational carcinogen. Given that no standards have been 
established, NIOSH (1997) recommends the most reliable and protective respirators be used, i.e., a 
self-contained breathing apparatus that has a full facepiece and is operated under positive-pressure 
or a supplied-air respirator that has a full facepiece and is operated under pressure-demand or 
under positive-pressure in combination with a self-contained breathing apparatus operated under 
pressure-demand or positive-pressure. 
 OSHA recommends that worker exposure to this chemical is to be controlled by use of 
engineering control, proper work practices, and proper selection of personal protective equipment. 
Specific details of these requirements can be found in CFR 1910.1003–1910.1016. 
 
Toxicity: 
 Acute oral LD50 for rats 2,230 mg/kg, rabbits 1,970 mg/kg (quoted, RTECS, 1985). 
 
Uses: Organic synthesis. 
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NITROETHANE 
 
Synonyms: AI3-00110; C-01837; BRN 1209324; CCRIS 3088; EINECS 201-188-9; NE; 
Nitroetan; Nitroparaffin; NSC 8800; UN 2842. 
 

H3C NO2  
 
CASRN: 79-24-3; DOT: 2842; DOT label: Combustible liquid; molecular formula: C2H5NO2; 
FW: 75.07; RTECS: KI5600000; Merck Index: 12, 6694 
 
Physical state, color, and odor: 
Colorless, very flammable liquid with a fruity odor. Odor threshold concentration is 2.1 ppm 
(quoted, Amoore and Hautala, 1983). Concentrated mixtures usually contain 98 wt % nitroethane 
and 2 wt % moisture. 
 
Melting point (°C): 
-50 (Weast, 1986) 
 
Boiling point (°C): 
114.0 (Hodge, 1940) 
115 (Weast, 1986) 
 
Density (g/cm3): 
1.06278 at 10.00 °C, 1.05916 at 13.00 °C, 1.05674 at 15.00 °C, 1.05434 at 18.00 °C, 1.05074 at 

20.00 °C, 1.04712 at 23.00 °C (Troncoso et al., 2000) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.23 at 25 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
8.5 (Gordon and Ford, 1972) 
8.44 at 25 °C (Dean, 1973) 
 
Flash point (°C): 
28.0 (NIOSH, 1997) 
41.11 (open cup, Windholz et al., 1983) 
 
Lower explosive limit (%): 
3.4 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
12.82 (Liu and Ziegler, 1966) 
 
Heat of fusion (kcal/mol): 
2.36 (Liu and Ziegler, 1966) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
0.719 at pH 7.1 and 30 °C (headspace-GC, Friant and Suffet, 1979) 
3.50 at 20.00 °C, 5.86 at 30.00 °C, 9.38 at 40.00 °C, 15.7 at 50.00 °C (inert gas stripping, Beneš 

and Dohnal, 1999) 
 
Ionization potential (eV): 
10.88 ± 0.05 (Franklin et al., 1969) 
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Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for nitroaliphatics are 
lacking in the documented literature. However, its moderate solubility in water and low Kow 
suggest its adsorption to soil will be low (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
0.18 (shake flask-GLC, Hansch and Anderson, 1967) 
 
Solubility in organics: 
Soluble in acetone (Weast, 1986). Miscible with alcohol, chloroform, and ether (Sax and Lewis, 
1987). 
 
Solubility in water (wt %): 
4.32 at 0 °C, 4.22 at 9.2 °C, 4.38 at 19.6 °C, 4.44 at 31.0 °C, 4.60 at 40.6 °C, 5.19 at 50.5 °C, 5.40 
at 60.8 °C, 5.82 at 70.4 °C, 6.27 at 80.4 °C, 6.55 at 90.1 °C (shake flask-GC, Stephenson, 1992) 
 
Vapor density: 
3.07 g/L at 25 °C, 2.59 (air = 1) 
 
Vapor pressure (mmHg): 
21 at 25.2 °C (NIOSH, 1997) 
 
Environmental fate: 
 Chemical/Physical. 2-Nitroethane will not hydrolyze because it does not contain a hydrolyzable 
functional group. 
 
Exposure limits: NIOSH REL: TWA 100 ppm (310 mg/m3), IDLH 1,000 ppm; OSHA PEL: 
TWA 100 ppm; ACGIH TLV: TWA 100 ppm (adopted). 
 
Symptons of exposure: An irritation concentration of 310.00 mg/m3 in air was reported by Ruth 
(1986). 
 
Toxicity: 
 Acute oral LD50 for mice 860 mg/kg, rats 1,100 mg/kg (quoted, RTECS, 1985). 
 
Uses: Solvent for nitrocellulose; cellulose acetate; cellulose acetobutyrate; cellulose aceto-
propionate, waxes, fats, dyestuffs, vinyl, and alkyd resins; experimental propellant; fuel additive; 
organic synthesis (Friedel-Crafts reactions); manufacture of pharmaceuticals and pesticides. 
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NITROMETHANE 
 
Synonyms: AI3-00111; CCRIS 1205; EINECS 200-876-6; Nitrocarbol; Nitrofuel; NM; NM-55; 
NSC 428; UN 1261. 
 

H3C NO2  
 
Note: Impurities in commercially available nitromethane identified by GLC include 1-nitro-
propane, 2-nitropropane, acetaldehyde, acetonitrile, methanol, ethanol. In addition, formaldehyde, 
ethyl acetate, and acetone may be present (Jarosiewicz and Szychlinski, 1980) 
 
CASRN: 75-52-5; DOT: 1261; DOT label: Combustible liquid; molecular formula: CH3NO2; FW: 
61.04; RTECS: PA9800000; Merck Index: 12, 6708 
 
Physical state, color, and odor: 
Colorless liquid with a strong, disagreeable odor. Odor threshold concentration is 3.5 ppm 
(quoted, Amoore and Hautala, 1983). 
 
Melting point (°C): 
-29 (Windholz et al., 1983) 
 
Boiling point (°C): 
99.98 (Dreisbach and Shrader, 1949) 
 
Density (g/cm3): 
1.13754 at 20.00 °C, 1.12394 at 30.00 °C, 1.11029 at 40.00 °C (Lee and Tu, 1999) 
1.1322 at 25 °C (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.27 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
10.21 at 25 °C (Dean, 1973) 
 
Flash point (°C): 
35 (NIOSH, 1997) 
 
Lower explosive limit (%): 
7.3 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
9.474 (Jones and Giauque, 1947) 
 
Heat of fusion (kcal/mol): 
2.319 (Jones and Giauque, 1947) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
2.22 at 25 °C (Rohrschneider, 1973) 
2.24 at 20.00 °C, 3.61 at 30.00 °C, 5.40 at 40.00 °C, 7.97 at 50.00 °C (inert gas stripping, Beneš 

and Dohnal, 1999) 
 
Interfacial tension with water (dyn/cm): 
5.7 at 25 °C (Murphy et al., 1957) 
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9.5 at 25 °C (Donahue and Bartell, 1952) 
9.66 at 20 °C (Harkins et al., 1920) 
 
Ionization potential (eV): 
11.08 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for nitroaliphatics are 
lacking in the documented literature. However, its high solubility in water and low Kow suggest its 
adsorption to soil will be low (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
-0.33 (shake flask-GLC, Hansch and Anderson, 1967) 
-0.35 (Hansch and Leo, 1979) 
 
Solubility in organics: 
Soluble in acetone, alcohol, ether (Weast, 1986), and N,N-dimethylformamide (Windholz et al., 
1983). 
 
Solubility in water (wt %): 
9.0 at 0 °C, 9.7 at 9.5 °C, 10.4 at 19.7 °C, 11.7 at 31.0 °C, 12.8 at 40.4 °C, 14.8 at 50.0 °C, 15.1 at 
60.5 °C, 17.1 at 70.5 °C, 19.6 at 80.2 °C, 20.8 at 89.8 °C (shake flask-GC, Stephenson, 1992) 
 
Vapor density: 
2.49 g/L at 25 °C, 2.11 (air = 1) 
 
Vapor pressure (mmHg): 
33.56 at 23.353 °C, 36.44 at 24.807 °C, 38.22 at 25.758 °C (Jones and Giauque, 1947) 
27.8 at 20 °C, 46 at 30 °C (quoted, Verschueren, 1983) 
35.26 at 25.00 °C (GC, Hussam and Carr, 1985) 
 
Environmental fate: 
 Chemical/Physical. Nitromethane will not hydrolyze because it does not contain a hydrolyzable 
functional group. 
 
Exposure limits: NIOSH REL: IDLH 750 ppm; OSHA PEL: TWA 100 ppm (250 mg/m3); 
ACGIH TLV: TWA 20 ppm (adopted). 
 
Symptoms of exposure: An irritation concentration of 500.00 mg/m3 in air was reported by Ruth 
(1986). 
 
Toxicity: 
 LC50 (96-h) for fathead minnows >650 mg/L (Spehar et al., 1982). 
 Acute oral LD50 for mice 950 mg/kg, rats 940 mg/kg (quoted, RTECS, 1985). 
 LD50 (intraperitoneal) for mice 110 mg/kg (quoted, RTECS, 1985). 
 
Uses: Rocket fuel; coatings industry; solvent for cellulosic compounds, polymers, waxes, fats; 
gasoline additive; organic synthesis. 



 

805 

2-NITROPHENOL 
 
Synonyms: AI3-14893; AIDS-19391; BRN 0775403; C-01988; CCRIS 2314; EINECS 201-857-
5; 2-Hydroxynitrobenzene; o-Hydroxynitrobenzene; 2-Nitro-1-hydroxybenzene; o-Nitrophenol; 
NSC 1552; ONP; UN 1663. 
 

OH

NO2

 
 
CASRN: 88-75-5; DOT: 1663; DOT label: Poison; molecular formula: C6H5NO3; FW: 139.11; 
RTECS: SM2100000; Merck Index: 12, 6717 
 
Physical state, color, and odor: 
Pale yellow crystals with an aromatic odor 
 
Melting point (°C): 
45–46 (Weast, 1986) 
 
Boiling point (°C): 
216 (Weast, 1986) 
 
Density (g/cm3): 
1.485 at 14 °C (Weast, 1986) 
1.495 at 20 °C (Sax, 1984) 
1.2942 at 40 °C, 1.2712 at 60 °C, 1.2482 at 80 °C (quoted, Standen, 1967) 
 
Diffusivity in water (x 10-5 cm2/sec): 
At ceff = 20 µM: 0.536 at 4.0 °C, 0.977 25.0 °C, 1.663 at 50.0 °C; 1.000 (ceff = 110 µM) at 25.0 °C 

(Niesner and Heintz, 2000) 
 
Dissociation constant, pKa: 
7.24 at 25 °C (quoted, Rosés et al., 2000) 
 
Flash point (°C): 
73.5 (Sax, 1985) 
 
Lower explosive limit (%): 
Not pertinent (Weiss, 1986) 
 
Upper explosive limit (%): 
Not pertinent (Weiss, 1986) 
 
Entropy of fusion (cal/mol⋅K): 
13.11 (Poeti et al., 1982) 
 
Heat of fusion (kcal/mol): 
4.17 (Poeti et al., 1982) 
4.20 (Tsonopoulos and Prausnitz, 1971) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
2.70 at 5 °C, 4.37 at 10 °C, 5.92 at 15 °C, 6.33 at 20 °C, 12.5 at 25 °C, 16.7 at 30 °C (bubble 
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column, Müller and Heal, 2001) 
3.57 at 8 °C, 3.91 at 11.3 °C, 5.99 at 16.3 °C, 9.17 at 20.3 °C, 11.6 at 25 °C, 15.4 at 29 °C (column 

stripping, Harrison et al., 2002) 
0.74 at 5 °C (average derived from six field experiments, Lüttke and Levsen, 1997) 
At 20 °C: 11.1 at pH 8.1, 11.0 at pH 10.2, 8.9 at pH 11.9, 6.7 at pH 13.7 (wetted-wall column-UV, 

Zhang et al., 2003) 
 
Ionization potential (eV): 
9.29 (Mallard and Linstrom, 1998) 
 
Bioconcentration factor, log BCF: 
1.48 (activated sludge), 1.48 (algae), 1.60 (golden ide) (Freitag et al., 1985) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.79 (river sediment), 2.32 (coal wastewater sediment) (Kopinke et al., 1995) 
2.06 (Brookstone clay loam, Boyd, 1982) 
2.21 (coarse sand), 1.75 (loamy sand) (Kjeldsen et al., 1990) 
Kd = 35 mL/g on a Cs+-kaolinite (Haderlein and Schwarzenbach, 1993) 
2.96 (glaciofluvial, sandy aquifer, Nielsen et al., 1996) 
2.043, 1.758, 1.854, 1.708, 2.283 (various European soils, Gawlik et al., 2000) 
 
Octanol/water partition coefficient, log Kow: 
1.62 at pH 7 (HPLC, Unger et al., 1978) 
1.79 at 25 °C (shake flask-UV spectrophotometry, Fujita et al., 1964) 
1.89 in buffer solution at pH 1.5 (Schwarzenbach et al., 1988) 
 
Solubility in organics: 
In g/kg at 25 °C: benzene (1,472; 3,597 at 30 °C) and ethanol (460) (Windholz et al., 1983) 
0.33 and 1,270 mM at 25 °C in isooctane and butyl ether, respectively (Anderson et al., 1980) 
 
Solubility in water: 
3.30 g/kg at 40 °C (Palit, 1947) 
1.076, 1.697, and 2.935 g/L at 15.6, 24.8, and 34.7 °C, respectively (shake flask-conductimetry, 

Achard et al., 1996) 
1,060 mg/L at 20 °C, 2,500 mg/L at 25 °C (quoted, Howard, 1989) 
1,300 mg/L at 25 °C (Riederer, 1990) 
1,079 mg/L at 20 °C (buffer solution at pH 1.5, Schwarzenbach et al., 1988) 
10, 8.34, 8.70, and 8.55 mM in doubly distilled water, Pacific seawater, artificial seawater, and 

35% NaCl at 20 °C, respectively (modified shake flask-fluorometry, Hashimoto et al., 1984) 
In g/L: 0.895 at 10.00 °C, 1.35 at 20.00 °C, 2.00 at 30 °C (shake flask-UV spectrophotometry, 

Beneš and Dohnal, 1999) 
In mmol/kg solution: 6.5 at 12.9 °C, 7.6 at 15.5 °C, 8.4 at 17.3 °C, 9.0 at 18.6 °C, 9.7 at 19.9 °C, 

10.0 at 18.7 °C, 10.4 at 21.3 °C, 12.8 at 25.2 °C, 16.4 at 30.0 °C, 17.5 at 31.2 °C, 18.6 at 32.5 
°C, 22.6 at 36.8 °C, 22.9 at 37.5 °C, 23.4 at 38.6 °C, 23.5 at 38.9 °C, 24.1 at 40.2 °C, 27.9 at 
48.5 °C, 28.4 at 49.5 °C, 28.6 at 49.9 °C, 28.7 at 50.2 °C, and 30.7 at 54.2 °C (light transmission 
technique, Jaoui et al., 2002) 

 
Vapor pressure (x 10-2 mmHg): 
1.9 at 8 °C, 12 at 25 °C (quoted, Leuenberger et al., 1985a) 
9.3 at 25 °C (gas saturation-HPLC/UV spectrophotometry, Sonnefeld et al., 1983) 
8.9 at 25 °C (Riederer, 1990) 
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Environmental fate: 
 Biological. A microorganism, Pseudomonas putida, isolated from soil degraded 2-nitrophenol 
to nitrite. Degradation by enzymatic mechanisms produced nitrite and catechol. Catechol 
subsequently degraded to β-ketoadipic acid (Zeyer and Kearney, 1984). When 2-nitrophenol was 
statically incubated in the dark at 25 °C with yeast extract and settled domestic wastewater 
inoculum, 100% biodegradation with rapid adaptation was achieved after 7 d (Tabak et al., 1981). 
In a similar study, 2-nitrophenol degraded rapidly from flooded alluvial and pokkali (organic 
matter-rich acid sulfate) soils that were inoculated with parathion-enrichment culture containing 5-
day-old cultures of Flavobacterium sp. ATCC 27551 and Pseudomonas sp. ATCC 29353 
(Sudhaker-Barik and Sethunathan, 1978a). 2-Nitrophenol disappeared completely with the 
formation of nitrite, particularly in the inoculated soils rather than in the uninoculated soils. 
 In activated sludge inoculum, 97.0% COD removal was achieved. The average rate of 
biodegradation was 14.0 mg COD/g⋅h (Pitter, 1976). 
 Groundwater. Nielsen et al. (1996) studied the degradation of 2-nitrophenol in a shallow, 
glaciofluvial, unconfined sandy aquifer in Jutland, Denmark. As part of the in situ microcosm 
study, a cylinder that was open at the bottom and screened at the top was installed through a cased 
borehole approximately 5 m below grade. Five liters of water was aerated with atmospheric air to 
ensure aerobic conditions were maintained. Groundwater was analyzed weekly for approximately 
3 months to determine 2-nitrophenol concentrations with time. The experimentally determined 
first-order biodegradation rate constant and corresponding half-life were 0.05/d and 13.86 d, 
respectively. 
 Photolytic. A second-order reaction rate constant of 9 x 10-13 cm3/molecule⋅sec was reported for 
the reaction of 2-nitrophenol and OH radicals in the atmosphere (Atkinson, 1985). 
 Chemical/Physical. Oxidation by Fenton’s reagent (hydrogen peroxide and Fe3+) produced 
nitrohydroquinone and 3-nitrocatechol (Andersson et al., 1986). In an aqueous solution (initial pH 
5.0), 2-nitrophenol (100 µM) reacted with Fenton’s reagent (35 µM). After 60-min and 4-h, about 
50 and 90% of the 2-nitrophenol was destroyed, respectively. The pH of the solution decreased 
due to the formation of nitric acid (Lipczynska-Kochany, 1991). 
 At influent concentrations (pH 3.0) of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption 
capacities were 101, 56, 31, and 17 mg/g, respectively. The GAC adsorption capacities at pH 7.0 
were 99, 46, 21, and 9.6 mg/g and at pH 9.0 they were 85, 35, 14, and 5.7 mg/g (Dobbs and Cohen, 
1980). 
 
Toxicity: 
 EC50 (15-min) for Photobacterium phosphoreum 41.1 mg/L (Yuan and Lang, 1997). 
 IC50 (24-h) for river bacteria 43.0 mg/L (Yuan and Lang, 1997). 
 LC50 (contact) for earthworm (Eisenia fetida) 5.9 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (48-h) for red killifish 275 mg/L (Yoshioka et al., 1986). 
 Acute oral LD50 for mice 1,300 mg/kg, rats 334 mg/kg (quoted, RTECS, 1985). 
 
Uses: Indicator; preparation of o-nitroanisole and other organic compounds. 
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4-NITROPHENOL 
 
Synonyms: AI3-04856; AIDS-19393; C-00870; BRN 1281877; Caswell No. 603; CCRIS 2316; 
EINECS 202-811-7; EPA pesticide chemical code 056301; 4-Hydroxynitrobenzene; p-Hydroxy-
nitrobenzene; NCI-C55992; 4-Nitro-1-hydroxybenzene; p-Nitrophenol; NSC 1317; PNP; RCRA 
waste number U170; UN 1663. 
 

OH

NO2  
 
CASRN: 100-02-7; DOT: 1663; DOT label: Poison; molecular formula: C6H5NO3; FW: 139.11; 
RTECS: SM2275000; Merck Index: 12, 6718 
 
Physical state, color, and odor: 
Colorless to pale yellow, odorless crystals 
 
Melting point (°C): 
112–114 (Dean, 1987) 
114 (quoted, Standen, 1967) 
 
Boiling point (°C): 
279 (Aldrich, 1990) 
 
Density (g/cm3): 
1.479 at 20 °C, 1.270 at 120 °C (quoted, Standen, 1967) 
 
Diffusivity in water (x 10-5 cm2/sec): 
At ceff = 120 µM: 0.474 at 4.0 °C, 0.919 25.0 °C, 1.518 at 50.0 °C; 0.930 (ceff = 580 µM) at 25.0 
°C (Niesner and Heintz, 2000) 

 
Dissociation constant, pKa: 
7.17 at 25 °C (quoted, Rosés et al., 2000) 
7.08 at 21.5 °C (Schwarzenbach et al., 1988) 
 
Flash point (°C): 
Not pertinent (combustible solid, Weiss, 1986) 
 
Entropy of fusion (cal/mol⋅K): 
15.0 (Campbell and Campbell, 1941) 
11.27 (Poeti et al., 1982) 
18.7 (Singh and Kumar, 1986) 
 
Heat of fusion (kcal/mol): 
5.80 (Campbell and Campbell, 1941) 
4.36 (Poeti et al., 1982) 
7.20 (Singh and Kumar, 1986) 
 
Henry’s law constant (atm⋅m3/mol): 
3.85 x 10-10 at 25 °C (Parsons et al.,1971) 
1.63 x 10-7 at 5 °C (average derived from six field experiments, Lüttke and Levsen, 1997) 
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Ionization potential (eV): 
9.52 (Gordon and Ford, 1972) 
 
Bioconcentration factor, log BCF: 
1.04 (Chlorella fusca, Geyer et al., 1981) 
1.48 (algae, Geyer et al., 1984) 
1.48 (activated sludge), 1.60 (golden ide) (Freitag et al., 1985) 
1.90, 2.44 (fathead minnow, Call et al., 1980) 
2.10 (fathead minnow, Veith et al., 1979) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.75–2.73 (average = 2.33 for 10 Danish soils, Løkke, 1984) 
1.74 (Brookstone clay loam, Boyd, 1982) 
1.94 (loamy sand, Kjeldsen et al., 1990) 
2.18 using mobile phase buffered to pH 3 (estimated from HPLC capacity factors, Hodson and 

Williams, 1988) 
Kd = 34 mL/g on a Cs+-kaolinite (Haderlein and Schwarzenbach, 1993) 
 
Octanol/water partition coefficient, log Kow: 
1.68 (HPLC, Unger et al., 1978) 
1.85, 1.92 (Geyer et al., 1984) 
1.93 (Beltrame et al., 1993) 
2.04 (Schwarzenbach et al., 1988) 
1.96 at 25 °C (shake flask-UV spectrophotometry, Fujita et al., 1964; RP-HPLC, Garst and 

Wilson, 1984) 
 
Solubility in organics: 
Soluble in benzene (9.2 g/kg at 20 °C), ethanol (1,895 g/kg at 25 °C), and toluene (227 g/kg at 70 
°C) (Palit, 1947). Also soluble in isooctane and n-butyl ether at 0.046 and 176.7 mg/L at 25 °C, 
respectively (Anderson et al., 1971) 
 
Solubility in water: 
32.8 g/kg at 40 °C (Palit, 1947) 
16,000 mg/L at 25 °C, 269,000 mg/L at 90 °C (Smith et al., 1976) 
10.162, 15.599, 19.600, and 26.846 g/L at 15.3, 25.0, 30.3, and 34.9 °C, respectively (shake flask-

conductimetry, Achard et al., 1996) 
11.57 g/L at 20 °C in a buffered solution (pH 1.5, Schwarzenbach et al., 1988) 
0.1 M at 25 °C (Caturla et al., 1988) 
14,746 mg/L at 25 °C (Riederer, 1990) 
At 20 °C: 97, 77.6, 78.4, and 77.6 mM in doubly distilled water, Pacific seawater, artificial 

seawater, and 35% NaCl, respectively (modified shake flask-fluorometry, Hashimoto et al., 
1984) 

In g/L; 8.05 at 10.00 °C, 12.2 at 20.00 °C, 17.8 at 30 °C (shake flask-UV spectrophotometry, 
Beneš and Dohnal, 1999) 

In mmol/kg solution: 57.5 at 11.1 °C, 62.5 at 12.7 °C, 65.2 at 13.5 °C, 69.0 at 14.6 °C, 72.3 at 15.5 
°C, 73.4 at 15.8 °C, 81.2 at 17.8 °C, 82.5 at 18.1 °C, 85.0 at 18.7 °C, 88.9 at 19.6 °C, 93.9 at 
20.7 °C, 97.2 at 21.4 °C, 105.6 at 23.1 °C, 108.2 at 23.6 °C, 112.0 at 24.3 °C, 117.5 at 25.3 °C, 
123.2 at 26.3 °C, 135.5 at 28.3 °C, 160.9 at 32.0 °C, 167.6 at 32.9 °C, 168.4 at 33.0 °C, 172.3 at 
33.5 °C, 176.2 at 34.0 °C, 180.3 at 34.5 °C, 203.4 at 37.2 °C, 215.4 at 38.5 at °C, 222.1 at 39.2 
°C, 235.1 at 40.5 °C, 236.1 at 40.6 °C, and 240.3 at 41.0 °C (light transmission technique, Jaoui 
et al., 2002) 
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Vapor pressure (x 10-5 mmHg): 
10 at 20 °C (Schwarzenbach et al., 1988) 
30 at 30 °C (extrapolated, McCrady et al., 1985) 
4.05 at 25 °C (Riederer, 1990) 
 
Environmental fate: 
 Biological. Under anaerobic conditions, 4-nitrophenol may undergo nitroreduction producing 4-
aminophenol (Kobayashi and Rittman, 1982). Estuarine sediment samples collected from the 
Mississippi River near Leeville, LA were used to study the mineralization of 4-nitrophenol under 
aerobic and anaerobic conditions. The rate of mineralization to carbon dioxide was found to be 
faster under aerobic conditions (1.04 x 10-3 µg/day/g dry sediment) than under anaerobic 
conditions (2.95 x 10-5 µg/day/g dry sediment) (Siragusa and DeLaune, 1986). In lake water 
samples collected from Beebe and Cayuga Lakes, Ithaca, NY, 4-nitrophenol at 50, 75, and 100 
µg/L was not mineralized after 7 d. When the lake water samples were inoculated with the 
microorganism Corynebacterium sp., extensive mineralization was observed. However, at a 
concentration of 26 µg/L the extent of mineralization was much lower than at higher 
concentrations. The presence of a eucaryotic inhibitor (cycloheximide) also inhibited mineral-
ization at the lower concentration but did not affect mineralization at the higher concentrations 
(Zaidi et al., 1989). 
 4-Nitrophenol degraded rapidly from flooded alluvial and pokkali (organic matter-rich acid 
sulfate) soils that were inoculated with parathion-enrichment culture containing 5-day-old cultures 
of Flavobacterium sp. ATCC 27551 and Pseudomonas sp. ATCC 29353 (Sudhaker-Barik and 
Sethunathan, 1978a). 4-Nitrophenol disappeared completely with the formation of nitrite, 
particularly in the inoculated soils rather than in the uninoculated soils. 
 In activated sludge, 0.5% mineralized to carbon dioxide after 5 d (Freitag et al., 1985). 
Intermediate products include 4-nitrophenol, which degraded to hydroquinone with lesser 
quantities of oxyhydroquinone (Nyholm et al., 1984). When 4-nitrophenol was statically incubated 
in the dark at 25 °C with yeast extract and settled domestic wastewater inoculum, 100% 
biodegradation with rapid adaptation was achieved after 7 d (Tabak et al., 1981). In the presence 
of suspended natural populations from unpolluted aquatic systems, the second-order microbial 
transformation rate constant determined in the laboratory was reported to be 3.8 ± 1.4 x 10-11 
L/organism⋅h (Steen, 1991). In activated sludge inoculum, 95.0% COD removal was achieved. 
The average rate of biodegradation was 17.5 mg COD/g⋅h (Pitter, 1976). 
 Spiess et al. (1998) reported that the Mycobacterium sp. Strain HL 4-NT-1 utilized 4-
nitrophenol as a sole source of nitrogen, carbon, and energy. Under anaerobic conditions, 4-
nitrophenol completely degraded to 6-amino-3-methylphenol via the intermediate 4-
hydroxyaminotoluene. Under aerobic conditions, 4-nitrophenol degraded slightly releasing small 
amounts of ammonia. 
 Surface Water. Photodegration half-lives of 5.7, 6.7, and 13.7 d were reported at pH values of 5, 
7, and 9, respectively (Hustert et al., 1981). 
 Groundwater. Nielsen et al. (1996) studied the degradation of 4-nitrophenol in a shallow, 
glaciofluvial, unconfined sandy aquifer in Jutland, Denmark. As part of the in situ microcosm 
study, a cylinder that was open at the bottom and screened at the top was installed through a cased 
borehole approximately 5 m below grade. Five liters of water was aerated with atmospheric air to 
ensure aerobic conditions were maintained. Groundwater was analyzed weekly for approximately 
3 months to determine 4-nitrophenol concentrations with time. The experimentally determined 
first-order biodegradation rate constant and corresponding half-life were 0.2/d and 3.47 d, 
respectively. 
 Photolytic. An aqueous solution containing 200 ppm 4-nitrophenol exposed to sunlight for 1–2 
months yielded hydroquinone, 4-nitrocatechol, and an unidentified polymeric substance (Callahan 
et al., 1979). Under artificial sunlight, river water containing 2 to 5 ppm 4-nitrophenol photo-
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degraded to produce trace amounts of 4-aminophenol (Mansour et al., 1989). A carbon dioxide 
yield of 39.5% was achieved when 4-nitrophenol adsorbed on silica gel was irradiated with light 
(λ >290 nm) for 17 h (Freitag et al., 1985). 
 Chemical/Physical. Wet oxidation of 4-nitrophenol at 320 °C yielded formic and acetic acids 
(Randall and Knopp, 1980). Wet oxidation of 4-nitrophenol at an elevated pressure and 
temperature gave the following products: acetone, acetaldehyde, formic, acetic, maleic, oxalic, and 
succinic acids (Keen and Baillod, 1985). 
 In an aqueous solution, 4-nitrophenol (100 µM) reacted with Fenton’s reagent (35 µM). After 
15 min into the reaction, the following products were identified: 1,2,4-trihydroxybenzene, 
hydroquinone, hydroxy-p-benzoquinone, p-benzoquinone, and 4-nitrocatechol. After 3.5 h, 90% 
of the 4-nitrophenol was destroyed. After 7 h, no aromatic oxidation products were detected. The 
pH of the solution decreased due to the formation of nitric acid (Lipczynska-Kochany, 1991). In a 
dilute aqueous solution at pH 6.0, 4-nitrophenol reacted with excess hypochlorous acid forming 
2,6-dichlorobenzoquinone, 2,6-dichloro-4-nitrophenol, and 2,3,4,6-tetrachlorophenol at yields of 
20, 1, and 0.3%, respectively (Smith et al., 1976). 
 At influent concentrations (pH 3.0) of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption 
capacities were 80, 54, 37, and 25 mg/g, respectively. The GAC adsorption capacities at pH 7.0 were 
76, 43, 24, and 14 mg/g and at pH 9.0 the were 71, 38, 20, and 11 mg/g (Dobbs and Cohen, 1980). 
 
Toxicity: 
 EC10 and EC50 concentrations inhibiting the growth of alga Scenedesmus subspicatus in 96 h 
were 8.0 and 32.0 mg/L, respectively (Geyer et al., 1985). 
 EC50 (48-h) for Daphnia magna 7.68 mg/L (Keen and Baillod, 1985). 
 EC50 (15-min) for Photobacterium phosphoreum 27.8 mg/L (Yuan and Lang, 1997). 
 IC50 (24-h) for river bacteria 30.4 mg/L (Yuan and Lang, 1997). 
 LC50 (contact) for earthworm (Eisenia fetida) 0.7 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (8-d) for fathead minnows 49 to 40 mg/L (Spehar et al., 1982). 
 LC50 (96-h) for bluegill sunfish 8.3 mg/L, fathead minnows 59 to 62 mg/L (Spehar et al., 1982), 
Cyprinodon variegatus 27 ppm using natural seawater (Heitmuller et al., 1981). 
 LC50 (72-h) for Cyprinodon variegatus 27 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for red killifish 100 mg/L (Yoshioka et al., 1986), fathead minnows 10 mg/L 
(quoted, RTECS, 1985), Daphnia magna 22 mg/L (LeBlanc, 1980), Cyprinodon variegatus 28 
ppm (Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna 24 mg/L (LeBlanc, 1980), Cyprinodon variegatus 28 ppm 
(Heitmuller et al., 1981). 
 Acute oral LD50 for mice 380 mg/kg, rats 250 mg/kg (quoted, RTECS, 1985). 
 Heitmuller et al. (1981) reported a NOEC of 24 ppm. 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however, a DWEL of 300 
µg/L was recommended (U.S. EPA, 2000). 
 
Uses: Fungicide for leather; production of parathion; preparation of p-nitrophenyl acetate and 
other organic compounds. 
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1-NITROPROPANE 
 
Synonyms: AI3-02264; BRN 0506236; CCRIS 1329; EINECS 203-544-9; 1-Nitropan; 1-NP; 
NSC 6363; UN 2608. 
 

H3C
NO2

 
 
CASRN: 108-03-2; DOT: 2608; DOT label: Combustible liquid; molecular formula: C3H7NO2; 
FW: 89.09; RTECS: TZ5075000; Merck Index: 12, 6724 
 
Physical state, color, and odor: 
Colorless, oily liquid with a mild, fruity odor. A detection odor threshold concentration of 510 
mg/m3 (140 ppmv) was experimentally determined by Dravnieks (1974). 
 
Melting point (°C): 
-108 (Weast, 1986) 
 
Boiling point (°C): 
131.38 (Dreisbach and Shrader, 1949) 
 
Density (g/cm3): 
1.0081 at 24 °C (Weast, 1986) 
0.99595 at 25.00 °C (Tanaka and Toyama, 1996) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.08 at 25 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
8.98 at 25 °C (Dean, 1987) 
 
Flash point (°C): 
35.8 (NIOSH, 1997) 
34 (Windholz et al., 1983) 
 
Lower explosive limit (%): 
2.2 (NIOSH, 1997) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
5.65 at 20.00 °C, 9.97 at 30.00 °C, 16.2 at 40.00 °C, 24.9 at 50.00 °C (inert gas stripping, Beneš 

and Dohnal, 1999) 
6.11 at 25 °C (static headspace-GC, Welke et al., 1998) 
 
Ionization potential (eV): 
10.78 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for nitroaliphatics are 
lacking in the documented literature. However, its moderate solubility in water suggests its 
adsorption to soil will be low (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
0.65 (shake flask-GLC, Hansch and Anderson, 1967) 
0.87 (Hansch and Leo, 1979) 
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Solubility in organics: 
Soluble in alcohol, chloroform, and ether (Weast, 1986). Miscible with many organic solvents 
(Windholz et al., 1983). 
 
Solubility in water (wt %): 
1.78 at 0 °C, 1.65 at 9.5 °C, 1.58 at 20.0 °C, 1.70 at 31.0 °C, 1.73 at 41.0 °C, 1.78 at 50.2 °C, 1.91 
at 60.2 °C, 2.05 at 70.1 °C, 2.17 at 81.2 °C, 2.29 at 90.5 °C (shake flask-GC, Stephenson, 1992) 
 
Vapor density: 
3.64 g/L at 25 °C, 3.08 (air = 1) 
 
Vapor pressure (mmHg): 
8 at 20 °C (NIOSH, 1997) 
 
Exposure limits: NIOSH REL: TWA 25 ppm (90 mg/m3), IDLH 1,000 ppm; OSHA PEL: TWA 
25 ppm; ACGIH TLV: TWA 25 ppm (adopted). 
 
Symptoms of exposure: An irritation concentration of 360.00 mg/m3 in air was reported by Ruth 
(1986). 
 
Toxicity: 
 Acute oral LD50 for mice 800 mg/kg, rats 455 mg/kg (quoted, RTECS, 1985). 
 
Uses: Solvent for cellulose acetate, lacquers, vinyl resins, fats, oils, dyes, synthetic rubbers; 
chemical intermediate; propellant; gasoline additive. 
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2-NITROPROPANE 
 
Synonyms: AI3-00109; C-02116; CCRIS 453; CPD-244; Dimethylnitromethane; EINECS 201-
209-1; Isonitropropane; Nipar S-20 solvent; Nipar S-30 solvent; Nitroisopropane; 2-Nitropan; 2-
NP; NSC 5639; RCRA waste number U171; UN 2608. 
 

H3C CH3

NO2

 
 
CASRN: 79-46-9; DOT: 2608; DOT label: Combustible liquid; molecular formula: C3H7NO2; 
FW: 89.09; RTECS: TZ5250000; Merck Index: 12, 6725 
 
Physical state, color, and odor: 
Colorless, oily liquid with a mild, fruity odor. 2-Nitropropane was detected in two studies at 
concentrations of 3.1 and 5.2 ppmv (Crawford et al., 1984). 
 
Melting point (°C): 
-93 (Weast, 1986) 
 
Boiling point (°C): 
120 (Weast, 1986) 
 
Density (g/cm3): 
0.9876 at 20 °C (Weast, 1986) 
0.9821 at 25 °C (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.94 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
7.675 at 25 °C (Dean, 1987) 
 
Flash point (°C): 
24.1 (NIOSH, 1997) 
 
Lower explosive limit (%): 
2.6 (NIOSH, 1997) 
 
Upper explosive limit (%): 
11.0 (NIOSH, 1997) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
8.92 at 20.00 °C, 15.3 at 30.00 °C, 24.4 at 40.00 °C, 36.9 at 50.00 °C (inert gas stripping, Beneš 

and Dohnal, 1999) 
 
Ionization potential (eV): 
10.74 (Lias, 1998) 
 
Bioconcentration factor, log BCF: 
1.85 (activated sludge), 1.30 (algae) (Freitag et al., 1985) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for nitroaliphatics are 
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lacking in the documented literature. However, its moderate solubility in water suggests its 
adsorption to soil will be low (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
Unavailable because experimental methods for estimation of this parameter for nitroaliphatics are 
lacking in the documented literature 
 
Solubility in organics: 
Miscible with many organic solvents (Windholz et al., 1983) 
 
Solubility in water (wt %): 
3.07 at 0 °C, 1.80 at 19.7 °C, 1.70 at 30.9 °C, 1.78 at 40.0 °C, 1.79 at 50.5 °C, 2.07 at 61.1 °C, 

2.09 at 70.6 °C, 2.26 at 81.0 °C, 2.36 at 90.2 °C (shake flask-GC, Stephenson, 1992) 
As mole fraction: 4.37 x 10-3 at 20 °C (shake flask-RPLC, Hafkenscheid and Tomlinson, 1981) 
 
Vapor density: 
3.64 g/L at 25 °C, 3.08 (air = 1) 
 
Vapor pressure (mmHg): 
13 at 20 °C (NIOSH, 1997) 
 
Environmental fate: 
 Photolytic. Anticipated products from the reaction of 2-nitropropane with ozone or OH radicals 
in the atmosphere are formaldehyde and acetaldehyde (Cupitt, 1980). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: IDLH 100 ppm; OSHA PEL: 
TWA 25 ppm (90 mg/m3); ACGIH TLV: TWA 10 ppm (adopted). 
 
Toxicity: 
 Acute oral LD50 for rats 720 mg/kg (quoted, RTECS, 1985). 
 
Uses: Solvent for cellulose acetate, lacquers, vinyl resins, fats, oils, dyes, synthetic rubbers; 
chemical intermediate; propellant; gasoline additive. 
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N-NITROSODIMETHYLAMINE 
 
Synonyms: AI3-25308; BRN 1738979; CCRIS 261; Dimethylnitrosamine; N-Dimethyl-
nitrosamine; N,N-Dimethylnitrosamine; Dimethylnitrosomine; DMN; DMNA; EINECS 200-549-
8; N-Methyl-N-nitrosomethanamine; NDMA; Nitrous dimethylamide; NSC 23226; RCRA 
waste number P082. 
 

H3C
N

N

CH3

O

 
 
CASRN: 62-75-9; DOT: 1955; DOT label: Poison; molecular formula: C2H6N2O; FW: 74.09; 
RTECS: IQ0525000; Merck Index: 12, 6735 
 
Physical state, color, and odor: 
Yellow, oily liquid with a faint, characteristic odor 
 
Boiling point (°C): 
154 (Weast, 1986) 
 
Density (g/cm3): 
1.0059 at 20 °C (Weast, 1986) 
1.0049 at 18 °C (Weast and Astle, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.06 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
61 (Aldrich, 1990) 
 
Henry’s law constant (atm⋅m3/mol): 
0.143 at 25 °C (estimated using a solubility of 1,000 g/L) 
 
Ionization potential (eV): 
8.69 (Lias et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.41 using method of Kenaga and Goring (1980) 
 
Octanol/water partition coefficient, log Kow: 
0.06 (Radding et al., 1976) 
 
Solubility in organics: 
Soluble in solvents (U.S. EPA, 1985), including ethanol and ether (Weast, 1986) 
 
Solubility in water: 
Miscible (Mirvish et al., 1976) 
 
Vapor pressure (mmHg): 
8.1 at 25 °C (Mabey et al., 1982) 
2.7 at 20 °C (Klein, 1982) 
 
Environmental fate: 
 Biological. Two of seven microorganisms, Escherichia coli and Pseudomonas fluorescens, were 
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capable of slowly degrading N-nitrosodimethylamine to dimethylamine (Mallik and Tesfai, 1981). 
 Photolytic. N-nitrosodimethylamine absorbs UV at 228 nm. An enhanced oxidation process 
equipped with UV lamps (195 to 240 nm), mineralized >99.9 % of N-nitrosodimethylamine in 
water to concentrations <0.25 µg/L (Smith, 1992). A Teflon bag containing air and 
N-nitrosodimethylamine was subjected to sunlight on two different days. On a cloudy day, half of 
the N-nitrosodimethylamine was photolyzed in 60 min. On a sunny day, half of the 
N-nitrosodimethylamine was photolyzed in 30 min. Photolysis products include nitric oxide, 
carbon monoxide, formaldehyde, and an unidentified compound (Hanst et al., 1977). 
 Tuazon et al. (1984a) investigated the atmospheric reactions of N-nitrosodimethylamine and 
dimethylnitramine in an environmental chamber utilizing in situ long-path Fourier transform 
infared spectroscopy. They irradiated an ozone-rich atmosphere containing N-nitrosodimethyl-
amine. Photolysis products identified include dimethylnitramine, nitromethane, formaldehyde, 
carbon monoxide, nitrogen dioxide, nitrogen pentoxide, and nitric acid. The rate constants for the 
reaction of N-nitrosodimethylamine with OH radicals and ozone relative to methyl ether were 3.0 
x 10-12 and ≤1 x 10-20 cm3/molecule⋅sec, respectively. The estimated atmospheric half-life of 
N-nitrosodimethylamine in the troposphere is approximately 5 min. 
 Chemical/Physical. N-Nitrosodimethylamine will not hydrolyze because it does not contain a 
hydrolyzable functional group (Kollig, 1993). Odziemkowski et al. (2000) studied the reduction 
mechanism of N-nitrosodimethylamine by granular iron using potentiostatic electrolysis and 
differential pulse voltammetry. In the electrochemical experiments, dimethylamine and nitrous 
oxide formed. The investigators reported that in an earlier experiment using batch and column 
experiments, nitrous oxide, characteristic of electrochemical reduction, was not detected. Rather, 
ammonia and dimethylamine were the products identified. The investigators proposed catalytic 
hydrogenation was the mechanism for N-nitrosodimethylamine reduction. 
 In water, N-nitrosodimethylamine reacts with OH radicals via abstraction of the hydrogen atom 
on the methyl group. The rate constant for this reaction is 4.30 x 108/M⋅sec. No significant 
intermediate compounds were identified in the absorption range 250–800 nm (Mezyk et al., 2004). 
 At influent concentrations of 10 and 1.0 mg/L, the GAC adsorption capacities were 250 and 6.8 x 
10-5 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits: Potential occupational carcinogen. Given that no standards have been 
established, NIOSH (1997) recommends the most reliable and protective respirators be used, i.e., a 
self-contained breathing apparatus that has a full facepiece and is operated under positive-pressure 
or a supplied-air respirator that has a full facepiece and is operated under pressure-demand or 
under positive-pressure in combination with a self-contained breathing apparatus operated under 
pressure-demand or positive-pressure. 
 OSHA recommends that worker exposure to this chemical is to be controlled by use of 
engineering control, proper work practices, and proper selection of personal protective equipment. 
Specific details of these requirements can be found in CFR 1910.1003–1910.1016. 
 
Toxicity: 
 LC50 (inhalation) for mice 57 ppm/4-h, rats 78 ppm/4-h (quoted, RTECS, 1985). 
 Acute oral LD50 for hamsters 28 mg/kg, rats 45 mg/kg (quoted, RTECS, 1985). 
 
Source: After 2 d, N-nitrodimethylamine was identified as a major metabolite of dimethylamine 
in an Arkport fine sandy loam (Varna, NY) and sandy soil (Lake George, NY) amended with 
sewage and nitrite-N. Mills and Alexander (1976) reported that N-nitrosodimethylamine also 
formed in soil, municipal sewage, and lake water supplemented with dimethylamine (ppm) and 
nitrite-N (100 ppm). They found that nitrosation occurred under nonenzymatic conditions at 
neutral pHs. 
 Glória et al. (1997) reported N-nitrodimethylamine was detected in 50% of domestic beers at 
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concentrations ranging from 0.05 to 0.50 877 µg/kg with an average value of 0.07 µg/kg. In 
imported beers purchased in the U.S., N-nitrodimethylamine was detected in 63% of 78 beers 
analyzed at concentrations up to 0.55 µg/kg. The average N-nitrodimethylamine concentration was 
0.09 µg/kg. 
 
Uses: Rubber accelerator; solvent in fiber and plastic industry; rocket fuels; lubricants; condensers 
to increase dielectric constant; industrial solvent; antioxidant; nematocide; softener of copolymers; 
research chemical; plasticizer in acrylonitrile polymers; inhibit nitrification in soil; chemical 
intermediate for 1,1-dimethylhydrazine. 
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N-NITROSODIPHENYLAMINE 
 
Synonyms: AI3-00698; Benzenamine; BRN 0909531; CCRIS 464; Curetard A; Delac J; Diphen-
ylnitrosamine; Diphenyl-N-nitrosamine; N,N-Diphenylnitrosamine; N,N-Diphenyl-N-nitrosamine; 
EINECS 201-663-0; Naugard TJB; NCI-C02880; NDPA; NDPhA; Nitrosodiphenylamine; 
N-Nitroso-n-phenylamine; N-Nitroso-n-phenylbenzenamine; Nitrous diphenylamide; NSC 585; 
Ortard; Redax; Retarder J; Sconoc; TJB; Vulcalent A; Vulcatard; Vulcatard A; Vultrol. 
 

N

N
O

 
 
CASRN: 86-30-6; molecular formula: C12H10N2O; FW: 198.22; RTECS: JJ9800000 
 
Physical state and color: 
Yellow to brown to orange power or flakes 
 
Melting point (°C): 
66.5 (Weast, 1986) 
65–66 (Fluka, 1988) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.58 at 20 °C using method of Hayduk and Laudie (1974) 
 
Henry’s law constant (x 10-8 atm⋅m3/mol): 
2.33 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Bioconcentration factor, log BCF: 
2.34 (bluegill sunfish, Veith et al., 1980) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.76 (estimated, Montgomery, 1989) 
 
Octanol/water partition coefficient, log Kow: 
3.13 at 23 °C (shake flask-LSC, Banerjee et al., 1980) 
3.13 (Veith et al., 1980) 
3.18 (RP-HPLC, Garst and Wilson, 1984) 
 
Solubility in organics: 
Soluble in ethanol, benzene, ethylene dichloride, gasoline (quoted, Keith and Walters, 1992), 
ether, chloroform, and slightly soluble in petroleum ether (Windholz et al., 1983) 
 
Solubility in water: 
35.1 mg/L at 25 °C (shake flask-LSC, Banerjee et al., 1980) 
 
Vapor pressure (mmHg): 
0.1 at 25 °C (assigned by analogy, Mabey et al., 1982) 
 
Environmental fate: 
 Chemical/Physical. At temperatures greater than 85 °C, technical grades may decompose to 
nitrogen oxides (IARC, 1978). N-Nitrosodiphenylamine will not hydrolyze because it does not 
contain a hydrolyzable functional group (Kollig, 1993). 
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 At influent concentrations of 10, 1.0, 0.1, and 0.01 mg/L, the GAC adsorption capacities were 510, 
120, 91, and 38 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Toxicity: 
 LC50 (contact) for earthworm (Eisenia fetida) 2.4 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (96-h) for bluegill sunfish 5.8 mg/L (Spehar et al., 1982). 
 LC50 (48-h) for Daphnia magna 7.8 mg/L (LeBlanc, 1980). 
 LC50 (24-h) for Daphnia magna >46 mg/L (LeBlanc, 1980). 
 Acute oral LD50 for mice 3,850 mg/kg, rats 1,650 mg/kg (quoted, RTECS, 1985). 
 
Uses: Chemical intermediate for N-phenyl-p-phenylenediamine; rubber processing (vulcanization 
retarder). 
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N-NITROSODI-n-PROPYLAMINE 
 
Synonyms: BRN 1752621; CCRIS 271; Dipropylnitrosamine; Di-n-propylnitrosamine; DPN; 
DPNA; EINECS 210-698-0; NDPA; N-Nitrosodipropylamine; N-Nitroso-n-propyl-1-propan-
amine; NSC 133; RCRA waste number U111. 
 

H3C N CH3

O  
 
CASRN: 621-64-7; molecular formula: C6H14N2O; FW: 130.19; RTECS: JL9700000 
 
Physical state and color: 
Yellow to gold colored liquid 
 
Boiling point (°C): 
205.9 (Dean, 1973) 
 
Density (g/cm3): 
0.9160 at 20 °C (IARC, 1978) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.72 at 20 °C using method of Hayduk and Laudie (1974) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.01 (estimated, Montgomery, 1989) 
 
Octanol/water partition coefficient, log Kow: 
1.31 (calculated, U.S. EPA, 1980a) 
 
Solubility in organics: 
Very soluble in ethanol and ether (quoted, Keith and Walters, 1992) 
 
Solubility in water: 
9,900 mg/L at 25 °C (Mirvish et al., 1976) 
 
Environmental fate: 
 Chemical/Physical. N-Nitroso-n-propylamine will not hydrolyze because it does not contain a 
hydrolyzable functional group (Kollig, 1993). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities were 
24, 13, 7.4, and 4.0 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Toxicity: 
 LC50 (contact) for earthworm (Eisenia fetida) 11.0 µg/cm2 (Neuhauser et al., 1985). 
 Acute oral LD50 for rats 480 mg/kg (quoted, RTECS, 1985). 
 
Use: Research chemical. 



 

822 

2-NITROTOLUENE 
 
Synonyms: AI3-16311; BRN 1907580; CCRIS 1224; EINECS 201-853-3; 1-Methyl-2-nitro-
benzene; 2-Methylnitrobenzene; o-Methylnitrobenzene; o-Nitrotoluene; 2-Nitrotoluol; NSC 9577; 
ONT; UN 1664. 
 

CH3

NO2

 
 
CASRN: 88-72-2; DOT: 1664; DOT label: Poison; molecular formula: C7H7NO2; FW: 137.14; 
RTECS: XT3150000; Merck Index: 12, 6748 
 
Physical state, color, and odor: 
Clear, colorless to pale yellowish combustible liquid with a faint, aromatic odor. May darken on 
exposure to air. 
 
Melting point (°C): 
-9.5 (needles), -2.5 °C (crystals) (Weast, 1986) 
-4.1 (Stull, 1947) 
 
Boiling point (°C): 
222.15 (Dreisbach and Shrader, 1949) 
225 (Gross et al., 1933) 
 
Density (g/cm3): 
1.1629 at 20 °C (Weast, 1986) 
1.15306 at 35.00 °C (Goud et al., 1999) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.80 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
107 (NIOSH, 1997) 
 
Lower explosive limit (%): 
2.2 (NIOSH, 1997) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
1.25 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
 
Interfacial tension with water (dyn/cm at 20 °C): 
27.19 (Harkins et al., 1920) 
 
Ionization potential (eV): 
9.24 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Kd = 3.4 mL/g on a Cs+-kaolinite (Haderlein and Schwarzenbach, 1993) 
 
Octanol/water partition coefficient, log Kow: 
2.30 (quoted, Leo et al., 1971) 
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Solubility in organics: 
Soluble in alcohol, ether (Weast, 1986), benzene, and petroleum ether (Windholz et al., 1983) 
 
Solubility in water: 
652 mg/kg at 30 °C (shake flask-interferometer, Gross et al., 1933) 
In mg/L: 531 at 10.00 °C, 609 at 20.00 °C, 688 at 30 °C (shake flask-UV spectrophotometry, 

Beneš and Dohnal, 1999) 
 
Vapor density: 
5.61 g/L at 25 °C, 4.73 (air = 1) 
 
Vapor pressure (mmHg): 
0.1 at 20 °C (NIOSH, 1987) 
0.25 at 30 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Biological. Robertson et al. (1992) reported that toluene dioxygenases from Pseudomonas 
putida F1 and Pseudomonas sp. Strain JS 150 oxidized the methyl group forming 2-nitrobenzyl 
alcohol. 
 
Exposure limits: NIOSH REL: TWA 2 ppm (11 mg/m3), IDLH 200 ppm; OSHA PEL: TWA 5 
ppm (30 mg/m3); ACGIH TLV: TWA 2 ppm (adopted). 
 
Toxicity: 
 LC50 (48-h) for red killifish 245 mg/L (Yoshioka et al., 1986). 
 Acute oral LD50 for mice 970 mg/kg, rats 891 mg/kg (quoted, RTECS, 1985). 
 
Uses: Manufacture of dyes, nitrobenzoic acids, toluidines, etc. 
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3-NITROTOLUENE 
 
Synonyms: BRN 1906910; CCRIS 2312; EINECS 202-728-6; 1-Methyl-3-nitrobenzene; 3-
Methylnitrobenzene; m-Methylnitrobenzene; MNT; m-Nitrotoluene; 3-Nitrotoluol; NSC 9578; UN 
1664. 
 

CH3

NO2  
 
CASRN: 99-08-1; DOT: 1664; DOT label: Poison; molecular formula: C7H7NO2; FW: 137.14; 
RTECS: XT2975000; Merck Index: 12, 6748 
 
Physical state, color, and odor: 
Clear, yellowish liquid with an aromatic odor. Odor threshold concentration is 600 ppm (quoted, 
Amoore and Hautala, 1983). 
 
Melting point (°C): 
15.44 (Gross et al., 1933) 
 
Boiling point (°C): 
232.6 (Weast, 1986) 
 
Density (g/cm3): 
1.1571 at 20 °C (Weast, 1986) 
1.14763 at 35.00 °C (Goud et al., 1999) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.80 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
107 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.6 (NIOSH, 1997) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
5.41 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
9.31 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
 
Interfacial tension with water (dyn/cm at 20 °C): 
27.68 (Harkins et al., 1920) 
 
Ionization potential (eV): 
9.45 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Kd = 18 mL/g on a Cs+-kaolinite (Haderlein and Schwarzenbach, 1993) 
 
Octanol/water partition coefficient, log Kow: 
2.40 (quoted, Leo et al., 1971) 
2.42 at 25 °C (shake flask-UV spectrophotometry, Fujita et al., 1964) 
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Solubility in organics: 
Soluble in alcohol, benzene, and ether (Weast, 1986) 
 
Solubility in water: 
498 mg/kg at 30 °C (shake flask-interferometer, Gross et al., 1933) 
In mg/L: 450 at 10.00 °C, 491 at 20.00 °C, 534 at 30 °C (shake flask-UV spectrophotometry, 

Beneš and Dohnal, 1999) 
 
Vapor density: 
5.61 g/L at 25 °C, 4.73 (air = 1) 
 
Vapor pressure (mmHg): 
0.1 at 20 °C (NIOSH, 1987) 
0.25 at 25 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Biological. Under anaerobic conditions using a sewage inoculum, 3-nitrotoluene and 4-
nitrotoluene both degraded to toluidine (Hallas and Alexander, 1983). Robertson et al. (1992) 
reported that toluene dioxygenases from Pseudomonas putida F1 and Pseudomonas sp. Strain JS 
150 oxidized the methyl group forming 3-nitrobenzyl alcohol. 
 
Exposure limits: NIOSH REL: TWA 2 ppm (11 mg/m3), IDLH 200 ppm; OSHA PEL: TWA 5 
ppm (30 mg/m3); ACGIH TLV: TWA 2 ppm (adopted). 
 
Toxicity: 
 Acute oral LD50 for guinea pigs 3,600 mg/kg, mice 330 mg/kg, rats 1,072 mg/kg, rabbits 2,400 
(quoted, RTECS, 1985). 
 
Uses: Manufacture of dyes, nitrobenzoic acids, toluidines; organic synthesis. 
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4-NITROTOLUENE 
 
Synonyms: AI3-15394; BRN 1906911; CCRIS 2313; EINECS 202-808-0; 1-Methyl-4-nitro-
benzene; 4-methylnitrobenzene; p-Methylnitrobenzene; NCI-C60537; p-Nitrotoluene; 4-Nitro-
toluol; NCI-C60537; NSC 9579; PNT; UN 1664. 
 

CH3

NO2  
 
CASRN: 99-99-0; DOT: 1664; DOT label: Poison; molecular formula: C7H7NO2; FW: 137.14; 
RTECS: XT3325000; Merck Index: 12, 6748 
 
Physical state, color, and odor: 
Yellowish crystals with a weak, aromatic odor 
 
Melting point (°C): 
51.5 (Lenchitz and Velicky, 1970) 
51.4 (Gross et al., 1933) 
51.9 (Stull, 1947) 
 
Boiling point (°C): 
233.25 (Deisbach and Shrader, 1949) 
 
Density (g/cm3): 
1.1038 at 75 °C (Weast, 1986) 
1.286 at 20 °C (quoted, Verschueren, 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.81 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
11.27 (Perrin, 1972) 
 
Flash point (°C): 
107 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.6 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
12.6 (Tsonopoulos and Prausnitz, 1971) 
 
Heat of fusion (kcal/mol): 
4.10 (Tsonopoulos and Prausnitz, 1971) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
5.64 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
 
Ionization potential (eV): 
9.46 (Lias, 1998) 
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Soil organic carbon/water partition coefficient, log Koc: 
Kd = 54 mL/g on a Cs+-kaolinite (Haderlein and Schwarzenbach, 1993) 
 
Octanol/water partition coefficient, log Kow: 
2.37 at 25 °C (shake flask-UV spectrophotometry, Fujita et al., 1964) 
2.42 (quoted, Leo et al., 1971) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, ether (Weast, 1986), and chloroform (Windholz et al., 1983) 
 
Solubility in water: 
442 mg/kg at 30 °C (shake flask-interferometer, Gross et al., 1933) 
At 20 °C: 210, 183, 187, and 177 µmol/L in doubly distilled water, Pacific seawater, artificial 

seawater, and 35% NaCl, respectively (modified shake flask method-fluorometry, Hashimoto et 
al., 1984) 

In mg/L: 179 at 10.00 °C, 242 at 20.00 °C, 322 at 30 °C (shake flask-UV spectrophotometry, 
Beneš and Dohnal, 1999) 

 
Vapor pressure (mmHg): 
0.1 at 20 °C (NIOSH, 1997) 
0.22 at 30 °C (quoted, Verschueren, 1983) 
0.004633 at 23.886 °C, 0.005484 at 26.042 °C, 0.007070 at 28.029 °C, 0.007818 at 30.207 °C 

(Knuden effusion method, Lenchitz and Velicky, 1970) 
 
Environmental fate: 
 Biological. Under anaerobic conditions using a sewage inoculum, 3- and 4-nitrotoluene both 
degraded to toluidine (Hallas and Alexander, 1983). Robertson et al. (1992) reported that toluene 
dioxygenases from Pseudomonas putida F1 and Pseudomonas sp. Strain JS 150 oxidized the 
methyl group forming 2-methyl-5-nitrophenol and 3-methyl-6-nitrocatechol. 
 Chemical. Though no products were identified, 4-nitrotoluene (1.5 x 10-5 M) was reduced by 
iron metal (33.3 g/L acid washed 18 to 20 mesh) in a carbonate buffer (1.5 x 10-2 M) at pH 5.9 and 
15 °C. Based on the pseudo-first-order disappearance rate of 0.0335/min, the half-life was 20.7 
min (Agrawal and Tratnyek, 1996). 
 
Exposure limits: NIOSH REL: TWA 2 ppm (11 mg/m3), IDLH 200 ppm; OSHA PEL: TWA 5 
ppm (30 mg/m3); ACGIH TLV: TWA 2 ppm (adopted). 
 
Toxicity: 
 LC50 (48-h) for red killifish 537 mg/L (Yoshioka et al., 1986). 
 Acute oral LD50 for mice 1,231 mg/kg, rats 1,960 mg/kg (quoted, RTECS, 1985). 
 
Uses: Manufacture of dyes, nitrobenzoic acids, toluidines, etc. 
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NONANE 
 
Synonyms: BRN 1696917; CCRIS 6081; EINECS 203-913-4; n-Nonane; Nonyl hydride; NSC 
72430; Shellsol 140; UN 1920. 
 

CH3H3C
 

 
CASRN: 111-84-2; DOT: 1920; molecular formula: C9H20; FW: 128.26 
RTECS: RA6115000 
 
Physical state, color, and odor: 
Clear, colorless, flammable liquid with a gasoline-like odor. An odor threshold concentration of 
2.2 ppmv was reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-53.7 (Stull, 1947) 
 
Boiling point (°C): 
150.65 (Desty and Fidler, 1951) 
 
Density (g/cm3): 
0.72178 at 15.00 °C, 0.71404 at 25.00 °C, 0.70618 at 35.00 °C (Calvo et al., 1998) 
0.71763 at 20 °C (Dreisbach, 1959) 
0.7141 at 25.00 °C (Nayak et al., 2001) 
0.7141 at 25.00 °C, 0.7101 at 30.00 °C, 0.7062 at 35.00 °C (Aminabhavi and Patil, 1997) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.63 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
31.4 (NIOSH, 1997) 
33 (Affens and McLaren, 1972) 
 
Lower explosive limit (%): 
0.8 (NIOSH, 1997) 
 
Upper explosive limit (%): 
2.9 (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
3.697 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (atm⋅m3/mol): 
0.400, 0.496, 0.332, 0.414, and 0.465 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth 

et al., 1988). 
2.32 at 25 °C (Jönsson et al., 1982) 
 
Interfacial tension with water (dyn/cm): 
51.96 at 20 °C (Fowkes, 1980) 
52.4 at 22 °C (Goebel and Lunkenheimer, 1997) 
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49.86 at 25 °C (Jańczuk et al., 1993) 
52.69 at 10.0 °C, 52.37 at 15.0 °C, 52.06 at 20.0 °C, 51.63 at 27.5 °C, 51.48 at 25.0 °C, 51.21 at 

30.0 °C, 50.95 at 32.5 °C, 50.68 at 35.0 °C, 50.54 at 37.5 °C, 50.27 at 40.0 °C, 49.87 at 45.0 °C, 
49.36 at 50.0 °C, 49.09 at 55.0 °C, 48.82 at 60.0 °C (Zeppieri et al., 2001) 

 
Ionization potential (eV): 
9.71 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
4.67 using method of Hansch et al. (1968) 
 
Solubility in organics: 
In methanol, g/L: 84 at 5 °C, 95 at 10 °C, 105 at 15 °C, 116 at 20 °C, 129 at 25 °C, 142 at 30 °C, 
155 at 35 °C, 170 at 40 °C (Kiser et al., 1961). Miscible with many aliphatic hydrocarbons. 
 
Solubility in water: 
In mg/kg: 0.122 at 25 °C, 0.309 at 69.7 °C, 0.420 at 99.1 °C, 1.70 at 121.3 °C, 5.07 at 136.6 °C 

(shake flask-GLC, Price, 1976) 
220 µg/kg at 25 °C (McAuliffe, 1969) 
1 x 10-8 at 25 °C (mole fraction, shake flask-GC, Krasnoshchekova and Gubergrits, 1973) 
272 mg/L at 25 °C (Jönsson et al., 1982) 
171 µg/L at 25 °C (shake flask-GC, Tolls et al., 2002) 
 
Vapor density: 
5.24 g/L at 25 °C, 4.43 (air = 1) 
 
Vapor pressure (mmHg): 
3.22 at 20 °C (quoted, Verschueren, 1983) 
4.35 at 25 °C (Wilhoit and Zwolinski, 1971) 
 
Environmental fate: 
 Biological. Nonane may biodegrade in two ways. This first is the formation of nonyl hydro-
peroxide, which decomposes to 1-nonanol followed by oxidation to nonanoic acid. The other 
pathway involves dehydrogenation to 1-nonene, which may react with water giving 1-nonanol 
(Dugan, 1972). Microorganisms can oxidize alkanes under aerobic conditions. The most common 
degradative pathway involves the oxidation of the terminal methyl group forming 1-nonanol. The 
alcohol may undergo a series of dehydrogenation steps forming nonanal then a fatty acid 
(nonanoic acid). The fatty acid may then be metabolized by β-oxidation to form the mineralization 
products, carbon dioxide, and water (Singer and Finnerty, 1984). 
 Photolytic. Atkinson reported a photooxidation rate constant of 1.02 x 10-11 cm3/molecule⋅sec 
for the reaction of nonane and OH radicals in the atmosphere. Photooxidation reaction rate 
constants of 1.0 x 10-11 and 2.30 x 10-16 cm3/molecule⋅sec were reported for the reaction of nonane 
with OH and NO3, respectively (Sabljić and Güsten, 1990). 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water. 
 
Exposure limits: NIOSH REL: TWA 200 ppm (1,050 mg/m3); ACGIH TLV: TWA 200 ppm 
(adopted). 
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Toxicity: 
 LC50 (8-h inhalation) for Sprague-Dawley rats was estimated to be 4,467 ppm (Nilsen et al., 
1988). 
 LC50 (inhalation) for rats 3,200 ppm/4-h (quoted, RTECS, 1985). 
 
Source: Schauer et al. (1999) reported nonane in a diesel-powered medium-duty truck exhaust at 
an emission rate of 160 µg/km. 
 Identified as one of 140 volatile constituents in used soybean oils collected from a processing 
plant that fried various beef, chicken, and veal products (Takeoka et al., 1996). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of nonane was 3.9 mg/kg of pine burned. Emission rates of nonane were not measured during 
the combustion of oak and eucalyptus. 
 California Phase II reformulated gasoline contained nonane at a concentration of 2.08 g/kg. 
Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without catalytic 
converters were 0.43 and 45.3 mg/km, respectively (Schauer et al., 2002). 
 
Uses: Solvent; standardized hydrocarbon; manufacturing paraffin products; biodegradable 
detergents; jet fuel research; rubber industry; paper processing industry; distillation chaser; 
component of gasoline and similar fuels; organic synthesis. 
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OCTACHLORONAPHTHALENE 
 
Synonyms: BRN 1653604; EINECS 218-778-7; NSC 243655; Halowax 1051; OCN; 
1,2,3,4,5,6,7,8-Octachloronaphthalene; Perchloronaphthalene; Perna. 
 

Cl

Cl

Cl

Cl Cl

Cl

Cl

Cl

 
 
Note: Halowax 1051 contains approximately 10 wt % heptachloronaphthlenes and 90 wt % octa-
chloronaphthalene. 
 
CASRN: 2234-13-1; molecular formula: C10Cl8; FW: 403.73; RTECS: QK0250000 
 
Physical state, color, and odor: 
Waxy, light yellow solid with an aromatic odor 
 
Melting point (°C): 
197–198 (Weast, 1986) 
 
Boiling point (°C): 
413 (NIOSH, 1997) 
 
Density (g/cm3): 
2.00 at 20 °C (NIOSH, 1997) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.45 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Noncombustible solid (NIOSH, 1997) 
 
Bioconcentration factor, log BCF: 
2.52 (rainbow trout, Oliver and Niimi, 1985) 
 
Octanol/water partition coefficient, log Kow: 
7.46 at 25.0 °C (HPLC, Lei et al., 2000) 
 
Solubility in organics: 
Soluble in benzene, chloroform, and ligroin (Weast, 1986) 
 
Vapor pressure (mmHg): 
4.20 x 10-7 at 25.00 °C (Lei et al., 1999) 
 
Exposure limits (mg/m3): NIOSH REL: TWA 0.1, STEL 0.3; OSHA PEL: TWA 0.1; ACGIH 
TLV: TWA 0.1, STEL, 0,3 (adopted). 
 
Toxicity: 
 LC50 (96-h) for Cyprinodon variegatus >560 ppm using natural seawater (Heitmuller et al., 
1981). 
 LC50 (48-h) and LC50 (24-h) values for Daphnia magna >525 mg/L (Mayer and Ellersieck, 
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1986), Cyprinodon variegatus >560 ppm (Heitmuller et al., 1981). 
 Heitmuller et al. (1981) reported a NOEC of 560 ppm. 
 
Source: Octachloronaphthalene was detected in various technical-grade PCB mixtures as 
impurities or by-products. Concentrations were 0.098 µg/g in PCB-1016, 0.433 µg/g in PCB-
1232, 0.378 µg/g in PCB-1248, 3.23 µg/g in PCB-1254, 55.5 µg/g in PCB-1260, and 50.5 µg/g in 
PCB-1262 (Yamashita et al., 2000). 
 
Uses: Chemical research; organic synthesis. According to HSDB (1005), U.S. has discontinued 
manufacturing of chlorinated naphthalenes since 1977. Chlorinated naphthalenes were formerly 
used as a wood preservative, additives in cutting oils, and as an additive in fireproofing and 
waterproofing cable insulation. 
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OCTANE 
 
Synonyms: AI3-28789; BRN 1696875; EINECS 203-892-1; Methylheptane; MG8; Norpar 8; 
Norpar 8 feed; NSC 9822; n-Octane; UN 1262. 
 

H3C
CH3

 
 
Note: According to Chevron Phillips Company’s (2004) Technical Data Sheet, 97.0–98.5 wt % 
octane typically contains 1.5 wt % isooctanes, <1 ppm sulfur content, and trace amounts of 
isononanes. 
 
CASRN: 111-65-9; DOT: 1262; DOT label: Flammable liquid; molecular formula: C8H18; FW: 
114.23; RTECS: RG8400000; Merck Index: 12, 6847 
 
Physical state, color, and odor: 
Clear, colorless, flammable liquid with a gasoline-like odor. An odor threshold concentration of 
1.7 ppmv was reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-56.84 (Ralston et al., 1944) 
 
Boiling point (°C): 
125.84 (Fuangfoo et al., 1999) 
125.66 (Stephenson and Malanowski, 1987) 
 
Density (g/cm3): 
0.70651 at 15.00 °C, 0.69847 at 25.00 °C, 0.69031 at 35.00 °C (Calvo et al., 1998) 
0.7026 at 20.00 °C, 0.6986 at 25.00 °C (Nhaesi and Asfour, 2000) 
0.69848 at 25.00 °C, 0.68628 at 40.00 °C (Comelli et al., 1996) 
0.6906 at 35.00 °C (Aminabhavi and Patil, 1997) 
0.68628 at 40.00 °C (Comelli et al., 1996) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.66 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
13.4 (NIOSH, 1997) 
48 (Affens and McLaren, 1972) 
 
Lower explosive limit (%): 
1.0 (NIOSH, 1997) 
 
Upper explosive limit (%): 
6.5 (NIOSH, 1997) 
4.7 (Sax and Lewis, 1987) 
 
Entropy of fusion (cal/mol⋅K): 
22.27 (Parks et al., 1930) 
22.9 (Huffman et al., 1931) 
22.91 (Finke et al., 1954) 
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Heat of fusion (kcal/mol): 
4.802 (Parks et al., 1930) 
4.936 (Huffman et al., 1931) 
4.957 (Finke et al., 1954) 
 
Henry’s law constant (atm⋅m3/mol): 
4.45 at 25 °C (Jönsson et al., 1982) 
 
Interfacial tension with water (dyn/cm): 
50.2 at 25 °C (Donahue and Bartell, 1952) 
51.68 at 20 °C (Fowkes, 1980) 
50.81 at 20 °C (Harkins et al., 1920) 
52.5 at 22 °C (Goebel and Lunkenheimer, 1997) 
51.09 at 25 °C (Jańczuk et al., 1993) 
52.27 at 10.0 °C, 52.01 at 15.0 °C, 51.64 at 20.0 °C, 51.16 at 27.5 °C, 51.00 at 25.0 °C, 50.74 at 

30.0 °C, 50.48 at 32.5 °C, 50.22 at 35.0 °C, 50.09 at 37.5 °C, 49.84 at 40.0 °C, 49.45 at 45.0 °C, 
48.95 at 50.0 °C, 48.58 at 55.0 °C, 48.32 at 60.0 °C (Zeppieri et al., 2001) 

 
Ionization potential (eV): 
9.80 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
4.00 (Coates et al., 1985) 
5.24 at 25 °C (generator column-RPLC, Schantz and Martire, 1987) 
5.18 at 25 °C (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, Wasik 

et al., 1981) 
 
Solubility in organics: 
In methanol, g/L: 122 at 5 °C, 136 at 10 °C, 152 at 15 °C, 167 at 20 °C, 184 at 25 °C, 206 at 30 
°C, 230 at 35 °C, 260 at 40 °C (Kiser et al., 1961) 
 
Solubility in water: 
In mg/kg: 0.431 at 25 °C, 0.524 at 40.1 °C, 0.907 at 69.7 °C, 1.12 at 99.1 °C, 4.62 at 121.3 °C, 

8.52 at 136.6 °C, 11.8 at 149.5 °C (shake flask-GLC, Price, 1976) 
0.66 mg/kg at 25 °C (Coates et al., 1985; shake flask-GC, McAuliffe, 1963, 1966) 
1.35 mg/kg at 0 °C, 0.85 mg/kg at 25 °C (shake flask-GC, Polak and Lu, 1973) 
0.884 mg/L at 20 °C, 1.66 mg/L at 70 °C (Burris and MacIntyre, 1986) 
9.66 µmol/L at 25.0 °C (generator column-HPLC, Tewari et al., 1982; generator column-

HPLC/GC, Wasik et al., 1981) 
0.493 and 0.88 mg/L at 25 °C (shake flask-fluorescence, Mackay and Shiu, 1981) 
0.02 mL/L at 16 °C (shake flask-turbidimetric, Fühner, 1924) 
0.090 mL/L of water containing 0.1 wt % sodium naphthenate (Baker, 1980) 
1.25 mg/L (shake flask-GC, Coutant and Keigley, 1988) 
In mole fraction (x 107): 2.6, 1.4, and 2.9 at 5.0, 25.0, and 45.0 °C, respectively (Nelson and de 

Ligny, 1968) 
10-7 at 25 °C (mole fraction, shake flask-GC, Krasnoshchekova and Gubergrits, 1973) 
In mole fraction (x 10-6): 0.122 at 29.9 °C, 0.120 at 30.3 °C, 0.239 at 69.2 °C, 0.352 at 70.0 °C, 
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0.480 at 99.9 °C, 0.538 at 101.1 °C, 1.33 at 170.6 °C, 1.85 at 131.0 °C, 3.92 at 151.2 °C, 6.90 at 
165.1 °C, 6.82 at 165.4 °C, 13.37 at 183.0 °C (equilibrium cell-HPLC, Marche et al., 2003) 

0.615 mg/L at 25 °C (Jönsson et al., 1982) 
660 µg/L at 25 °C (shake flask-GC, Tolls et al., 2002) 
In mmol/L: 7.55 at 10.3 °C, 6.87 at 24.8 °C, 6.84 at 24.9 °C, 8.13 at 34.9 °C, 8.20 at 39.9 °C, 8.67 

at 44.7 °C (saturation column-GC, Sarraute et al., 2004) 
 
Vapor density: 
4.67 g/L at 25 °C, 3.94 (air = 1) 
 
Vapor pressure (mmHg): 
26.0 at 36.98 °C (Plesnar et al., 1996) 
9.4 at 18.1 °C, 10.9 at 20.7 °C, 13.6 at 24.6 °C, 16.0 at 27.4 °C, 18.1 at 29.6 °C (Dejoz et al., 

1996b) 
14.14 at 25 °C (Wilhoit and Zwolinski, 1971) 
10.37 at 20 °C, 118.4 at 70 °C (Burris and MacIntyre, 1986) 
13.60 at 25.00 °C (GC, Hussam and Carr, 1985) 
4.2, 14.0, and 39.8 at 5.0, 25.0, and 45.0 °C, respectively (Nelson and de Ligny, 1968) 
 
Environmental fate: 
 Biological. n-Octane may biodegrade in two ways. This first is the formation of octyl 
hydroperoxide, which decomposes to 1-octanol followed by oxidation to octanoic acid. The other 
pathway involves dehydrogenation to 1-octene, which may react with water giving 1-octanol 
(Dugan, 1972). 1-Octanol was reported as the biodegradation product of octane by a Pseudomonas 
sp. (Riser-Roberts, 1992). Microorganisms can oxidize alkanes under aerobic conditions (Singer 
and Finnerty, 1984). The most common degradative pathway involves the oxidation of the 
terminal methyl group forming the corresponding alcohol (1-octanol). The alcohol may undergo a 
series of dehydrogenation steps forming an aldehyde (octanal) then a fatty acid (octanoic acid). 
The fatty acid may then be metabolized by β-oxidation to form the mineralization products, 
carbon dioxide and water (Singer and Finnerty, 1984). 
 Photolytic. The following rate constants were reported for the reaction of octane and OH 
radicals in the atmosphere: 5.1 x 10-12 cm3/molecule⋅sec at 300 K (Hendry and Kenley, 1979); 1.34 
x 10-12 cm3/molecule⋅sec (Greiner, 1970); 8.40 x 10-12 cm3/molecule⋅sec (Atkinson et al., 1979), 
8.42 x 10-12 cm3/molecule⋅sec at 295 K (Darnall et al., 1978). Photooxidation reaction rate 
constants of 8.71 x 10-12 and 1.81 x 10-18 cm3/molecule⋅sec were reported for the reaction of octane 
with OH and NO3, respectively (Sabljić and Güsten, 1990). 
 Surface Water. Mackay and Wolkoff (1973) estimated an evaporation half-life of 3.8 sec from a 
surface water body that is 25 °C and 1 m deep. 
 Chemical/Physical. Complete combustion in air produces carbon dioxide and water vapor. 
Octane will not hydrolyze because it does not contain a hydrolyzable functional group. 
 
Exposure limits: NIOSH REL: TWA 75 ppm (350 mg/m3), 15-min ceiling 385 ppm (1,800 
mg/m3), IDLH 1,000 ppm; OSHA PEL: TWA 500 ppm (2,350 mg/m3); ACGIH TLV: TWA 300 
ppm (adopted). 
 
Symptoms of exposure: Irritates mucous membranes. Narcotic at high concentrations (Patnaik, 
1992). An irritation concentration of 1,450.00 mg/m3 in air was reported by Ruth (1986). 
 
Source: Schauer et al. (1999) reported octane in a diesel-powered medium-duty truck exhaust at 
an emission rate of 260 µg/km. 
 Identified as one of 140 volatile constituents in used soybean oils collected from a processing 



836    Groundwater Chemicals Desk Reference 
 

 

plant that fried various beef, chicken, and veal products (Takeoka et al., 1996). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of octane was 1.7 mg/kg of pine burned. Emission rates of octane were not measured during 
the combustion of oak and eucalyptus. 
 California Phase II reformulated gasoline contained octane at a concentration of 6.38 g/kg. Gas-
phase tailpipe emission rates from gasoline-powered automobiles with and without catalytic 
converters were 1.07 and 131 mg/km, respectively (Schauer et al., 2002). 
 
Uses: Solvent; rubber and paper industries; calibrations; azeotropic distillations; occurs in gasoline 
and petroleum naphtha; organic synthesis. 
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1-OCTENE 
 
Synonyms: AI3-28403; BRN 1734497; 1-Caprylene; EINECS 203-893-7; EINECS 271-211-5; 
EINECS 271-245-0; Neodene 8; NSC 8457; Oct-1-ene; α-Octene; α-Octylene; 1-Octylene; UN 
3295. 
 

H3C
CH2

 
 
Note: According to Chevron Phillips Company’s (2000) product literature, 97.0% 1-octene 
contains the following components: 1,1-dichloroethylene (≤ 2.2 wt %), cis- and trans-2-octene (≤ 
0.3 wt %), paraffins (≤ 0.3 wt %), carbonyls (≤ 1.0 wt %), peroxide (≤ 1.0 wt %). 
 
CASRN: 111-66-0; molecular formula: C8H16; FW: 112.22; Merck Index: 12, 1807 
 
Physical state, color, and odor: 
Clear, colorless, flammable liquid with a mild but unpleasant hydrocarbon odor. Based on a 
triangle bag odor method, an odor threshold concentration of 1.0 ppbv was reported by Nagata and 
Takeuchi (1990). 
 
Melting point (°C): 
-101.7 (Weast, 1986) 
 
Boiling point (°C): 
121.8 (Aguado et al., 1996) 
 
Density (g/cm3): 
0.7233 at 10 °C (quoted, Chevron Phillips, 2005) 
0.71492 at 20 °C, 0.71085 at 25 °C (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.68 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
12.8 (Chevron Phillips Company, 2000) 
21 (open cup, NFPA, 1984) 
 
Lower explosive limit (%): 
0.7 (Chevron Phillips Company, 2005) 
 
Upper explosive limit (%): 
6.8 (Chevron Phillips Company, 2005) 
 
Entropy of fusion (cal/mol⋅K): 
21.35 (McCullough et al., 1957) 
 
Heat of fusion (kcal/mol): 
3.660 (McCullough et al., 1957) 
 
Henry’s law constant (atm⋅m3/mol): 
0.952 at 25 °C (Hine and Mookerjee, 1975) 



838    Groundwater Chemicals Desk Reference 
 

 

Interfacial tension with water (dyn/cm): 
46.61 at 25 °C (Nakahara et al., 1990) 
 
Ionization potential (eV): 
9.43 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.79 (Coates et al., 1985) 
4.72 at 25 °C (generator column-RPLC, Schantz and Martire, 1987) 
4.88 (generator column-HPLC/GC, Wasik et al., 1981) 
 
Solubility in organics: 
Soluble in acetone, benzene, and chloroform (Weast, 1986). Miscible with alcohol, ether 
(Windholz et al., 1983), and many aliphatic hydrocarbons. 
 
Solubility in water: 
3.6 mg/L at 23 °C (Coates et al., 1985) 
2.7 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
36.5 µmol/L at 25.0 °C (generator column-HPLC/GC, Wasik et al., 1981) 
In 10-3 M nitric acid: 0.239, 0.197, and 0.153 mM at 20, 25, and 30 °C, respectively (shake flask-

titration, Natarajan and Venkatachalam, 1972) 
42.7 mM at 60 °C (multiple headspace extraction-GC, Chai et al., 2005) 
 
Vapor density: 
4.59 g/L at 25 °C, 3.87 (air = 1) 
 
Vapor pressure (mmHg): 
17.4 at 25 °C (Wilhoit and Zwolinski, 1971) 
862.1 at 125.4 °C (de Haan et al., 1997) 
 
Environmental fate: 
 Biological. Biooxidation of 1-octene may occur yielding 7-octen-1-ol, which may oxidize to 7-
octenoic acid (Dugan, 1972). 
 Photolytic. Atkinson and Carter (1984) reported a rate constant of 8.1 x 10-18 cm3/molecule⋅sec 
for the reaction of 1-octene and OH radicals in the atmosphere. 
 Chemical/Physical. The reaction of ozone and OH radicals with 1-octene was studied in a 
flexible outdoor Teflon chamber (Paulson and Seinfeld, 1992). 1-Octene reacted with ozone 
producing heptanal, a thermally stabilized C7 biradical, and hexane at yields of 80, 10, and 1%, 
respectively. With OH radicals, only 15% of 1-octene was converted to heptanal. In both 
reactions, the remaining compounds were tentatively identified as alkyl nitrates (Paulson and 
Seinfeld, 1977). Grosjean et al. (1996) investigated the atmospheric chemistry of 1-octene with 
ozone and an ozone-nitrogen oxide mixture under ambient conditions. The reaction of 1-octene 
and ozone in the dark yielded formaldehyde, hexanal, heptanal, cyclohexanone, and a compound 
tentatively identified as 2-oxoheptanal. The sunlight irradiation of 1-octene with ozone-nitrogen 
oxide yielded the following carbonyls: formaldehyde, acetaldehyde, propanal, 2-butanone, 
butanal, pentanal, glyoxal, hexanal, heptanal, and pentanal.  
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water. 
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Source: Identified as one of 140 volatile constituents in used soybean oils collected from a 
processing plant that fried various beef, chicken, and veal products (Takeoka et al., 1996). 
 
Uses: Plasticizer; surfactants. Used as a comonomer in the production of high density 
polyethylene and linear low density polyethylene. Starting material for synthesis of a variety of 
compounds including nananoic acid. 
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OXALIC ACID 
 
Synonyms: AI3-26463; AIDS-71020; BRN 0385686; Caswell No. 625; CCRIS 1454; EINECS 
205-634-3; EPA pesticide chemical code 009601; Ethanedioic acid; Ethanedionic acid; 
NCI-C55209; NSC 62774; UN 3261. 
 

HO

O

OH

O

 
 
CASRN: 144-62-7; DOT: 2449; molecular formula: C2H2O4; FW: 90.04; RTECS: RO2450000; 
Merck Index: 12, 7043 
 
Physical state, color, and odor: 
Colorless and odorless rhombic crystals. Hygroscopic. 
 
Melting point (°C): 
182–189.5 (anhydrous), 101.5 °C (hydrated) (Weast, 1986) 
 
Boiling point (°C): 
Sublimes at 157 (Weast, 1986) 
 
Density (g/cm3): 
1.895–1.900 at 17 °C (Weast, 1986) 
1.653 at 18 °C (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.97 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant: 
At 25 °C: pK1 = 1.27, pK2 = 4.27 (Windholz et al., 1983) 
 
Henry’s law constant (x 10-10 atm⋅m3/mol): 
1.43 at pH 4 (quoted, Gaffney et al., 1987) 
 
Ionization potential (eV): 
11.20 (Lias et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
0.89 using method of Kenaga and Goring (1980) 
 
Octanol/water partition coefficient, log Kow: 
-0.43, -0.81 (quoted, Verschueren, 1983) 
 
Solubility in organics (g/L): 
Alcohol (40), ether (10), glycerol (181.8) (Windholz et al., 1983) 
 
Solubility in water: 
120 g/kg at 25 °C (quoted, Saxena and Hildemann, 1996) 
95.0 and 1,290 g/L at 15 and 90 °C, respectively (quoted, Verschueren, 1983) 
 
Vapor pressure (mmHg): 
3 x 10-4 at 30 °C (quoted, Verschueren, 1983) 
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Environmental fate: 
 Biological. Heukelekian and Rand (1955) reported a 5-d BOD value of 0.12 g/g which is 66.7% 
of the ThOD value of 0.18 g/g. 
 Chemical/Physical. At temperatures greater than 189.5 °C, decomposes to carbon dioxide, 
carbon monoxide, formic acid, and water (Windholz et al., 1983). Ozonolysis of oxalic acid in 
distilled water at 25 °C under acidic conditions (pH 6.3) yielded carbon dioxide (Kuo et al., 1977). 
 Absorbs moisture in air forming the dihydrate (Huntress and Mulliken, 1941). 
 Reacts with bases forming water soluble salts. 
 
Exposure limits (mg/m3): NIOSH REL: TWA 1, STEL 2, IDLH 500; OSHA PEL: TWA 1; 
ACGIH TLV: TWA 1, STEL 2 (adopted). 
 
Symptoms of exposure: Ingestion may cause vomiting, diarrhea, severe gastrointestinal disorder, 
renal damage, shock, convulsions, and coma (Patnaik, 1992). 
 
Toxicity: 
 Acute oral LD50 in rats 375 mg/kg (quoted, RTECS, 1985). 
 
Source: Oxalic acid occurs naturally in many plants including buckwheat leaves (111,000 ppm), 
lambsquarter (140,000 to 300,000 ppm), black pepper (4,000 to 34,000 ppm), star fruit (50,000 to 
95,800 ppm), purslane (1,679 to 16,790 ppm), nance bark (27,300 ppm), rhubarb 4,400 to 13,360 
ppm), tea leaves (2,192 to 10,000 ppm), bitter lettuce (10,000 ppm), spinach (6,580 ppm), cacao 
(1,520 to 5,000 ppm), bananas (22 to 5,240 ppm), ginger (5,000 ppm in rhizome), cashews (3,184 
ppm), almonds (4,073 ppm), taro roots (1,334 ppm), tamarind (1,960 ppm), garden sorrel (3,000 
ppm), mustard green leaves (1,287 ppm), peppers (257 to 1,171 ppm), sweet potato roots (1,000 
ppm), pumpkins, oats (400 ppm), tomatillo (109 to 536 ppm), various cabbage leaves (59 to 350 
ppm), and horseradish (Duke, 1992). 
 Oxalic acid was identified as a constituent in a variety of composted organic wastes. Detectable 
concentrations were reported in all 21 composts extracted with water. Concentrations ranged from 
0.60 mmol/kg in a straw + dairy cattle manure to 21.89 mmol/kg in straw + wood bark + dairy 
cattle manure. The overall average concentration was 9.67 mmol/kg (Baziramakenga and Simard, 
1998). 
 
Uses: Calico printing and dyeing, analytical and laboratory reagent; bleaching agent; removing ink 
or rust stains, paint or varnish; stripping agent for permanent press resins; reducing agent; metal 
polishes; ceramics and pigments; cleaning wood; purifying methanol; cleanser in the metallurgical 
industry; in paper industry, photography, and process engraving; producing glucose from starch; 
leather tanning; rubber manufacturing industry; automobile radiator cleanser; purifying agent and 
intermediate for many compounds; catalyst; rare earth processing. 
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PARATHION 
 
Synonyms: AAT; AATP; AC 3422; ACC 3422; AI3-15108; Alkron; Alleron; American 
Cyanamide 3422; Aphamite; Aralo; B 404; Bay E-605; Bayer E-605; Bladan; Bladan F; BRN 
2059093; C-06604; Caswell No. 637; CCRIS 493; Compound 3422; Corothion; Corthion; 
Corthione; Danthion; DDP; O,O-Diethyl-O-4-nitrophenyl phosphorothioate; O,O-Diethyl O-p-
nitrophenyl phosphorothioate; Diethyl-4-nitrophenyl phosphorothionate; Diethyl-p-nitrophenyl 
thionophosphate; O,O-Di-ethyl-O-4-nitrophenyl thionophosphate; O,O-Diethyl-O-p-nitrophenyl 
thionophosphate; Diethyl-p-nitrophenyl thiophosphate; O,O-Diethyl-O-p-nitrophenyl 
thiophosphate; Diethylparathion; DNTP; DPP; Drexel parathion 8E; Durathion; E 605; E 605 F; 
Ecatox; Ecatox 20; EINECS 200-271-7; Ekatin WF & WF ULV; Ekatox; ENT 15108; EPA 
pesticide chemical code 057501; EPA Shaughnessy code: 057501; Ethlon; Ethyl parathion; Etilon; 
Foliclol; Folidol; Folidol E 605; Folidol E & E 605; Folidol oil; Fosfermo; Fosferno; Fosferno 50; 
Fosfex; Fosfive; Fosova; Fostern; Fostox; Gearphos; Genithion; Isotox; Jacutin; Kokotine; 
Kolphos; Kypthion; Kwell; Lethalaire G-54; Lirothion; Murfos; Murphos; NA 1967; NA 2783; 
NCI-C00226; Niran; Niran E-4; Nitrostigmine; Nitrostygmine; Niuif-100; Nourithion; NSC 8933; 
Oleofos 20; Oleoparaphene; Oleoparathene; Oleoparathion; OMS 19; Orthophos; PAC; Pacol; 
Panthion; Paradust; Paraflow; Paramar; Paramar 50; Paraphos; Paraspray; Parathene; Parathion-
ethyl; Parawet; Penphos; Pestox plus; Pethion; Phoskil; Phosphemol; Phosphenol; Phos-
phorothioic acid, O,O-diethyl O-(4-nitrophenyl) ester; Phosphostigmine; RB; RCRA waste 
number P089; Rhodiasol; Rhodiatox; Rhodiatrox; Selephos; Sixty-three special E.C. insecticide; 
SNP; Soprathion; Stabilized ethyl parathion; Stathion; Strathion; Sulfos; Sulphos; Super rodiatox; 
T-47; Thiofos; Thiomex; Tiophos; Thiophos 3422; Tox 47; UN 2783; Vapophos; Vitrex; Vitrex 
HGI. 
 

O2N O P

S

O

O
CH3

CH3  
 
CASRN: 56-38-2; DOT: 2783 (liquid/dry), 2784 (flammable liquid); DOT label: Poison; 
molecular formula: C10H14NO5PS; FW: 291.27; RTECS: TF4550000; Merck Index: 12, 7167 
 
Physical state, color, and odor: 
Pale yellow to dark brown liquid with a garlic-like odor. Robeck et al. (1965) reported odor 
threshold concentrations of 3 and 36 ppm for technical and pure grades, respectively. 
 
Melting point (°C): 
6.1 (Weast, 1986) 
 
Boiling point (°C): 
375 (Weast, 1986) 
 
Density (g/cm3): 
1.2656 at 25 °C (Williams, 1951) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.51 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
174 (Meister, 1988) 
202 (open cup, NIOSH, 1997) 
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Henry’s law constant (x 10-8 atm⋅m3/mol): 
8.56 at 25 °C (wetted-wall column, Fendinger and Glotfelty, 1990) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.76 (Hugo gravelly sand loam), 4.33 (Elkorn sandy loam), 3.53 (Sweeney sandy clay loam), 4.09 

(Tierra heavy clay loam) (Wahid and Sethunathan, 1978) 
3.68 (Kenaga and Goring, 1980) 
3.02 (Batcombe silt loam, Briggs, 1981) 
2.50–4.20 (organic matter content 0.2 to 6.1%, Mingelgrin and Gerstl, 1983) 
3.25 (Mediterranean soil), 3.43 (Terra rossa) and 3.79 (Dark rendzina) (Saltzman et al., 1972) 
3.02–3.14 (average = 3.07 for 5 sterilized Iowa soils, Felsot and Dahm, 1979) 
2.43 (Netanya soil), 2.25 (Mivtahim soil), 2.25 (Golan soil), 2.39 (Gilat soil), 2.31 (Shefer soil), 

2.32 (Bet Dagan soil), 2.40 (Neve Yaar soil), 2.45 (Malkiya soil), 2.75 (Kinneret sediment), 
2.67 (Kinneret-A sediment), 2.70 (Kinneret-F sediment), 2.72 (Kinneret-G sediment, Gerstl and 
Mingelgrin, 1984) 

 
Octanol/water partition coefficient, log Kow: 
3.40 at 24 °C (shake flask-GC, Felsot and Dahm, 1979) 
3.81 (shake flask-GLC, Chiou et al., 1977; shake flask-GLC, Freed et al., 1979a) 
3.93 at 20 °C (TLC retention time correlation, Briggs, 1981) 
3.76 at 20 °C (shake flask-GLC, Bowman and Sans, 1983a) 
 
Solubility in organics: 
2,900 and 2,700 g/kg in petroleum ether and heptane, respectively (Williams, 1951) 
 
Solubility in water: 
6.54 ppm at 24 °C (shake flask-GC, Felsot and Dahm, 1979) 
24 mg/L at 25 °C (Williams, 1951) 
11.9 and 11 ppm at 20 and 40 °C, respectively (Freed et al., 1977) 
10.3 and 15.2 mg/L at 10 and 30 °C, respectively (shake flask-GLC, Bowman and Sans, 1985) 
11 mg/L at 20 °C (Worthing and Hance, 1991) 
12.9 mg/L at 20 °C (shake flask-GLC, Bowman and Sans, 1977, 1985) 
4.3 mg/L at 10 °C (Yaron and Saltzman, 1972) 
12.4 mg/L at 20.0 °C (shake flask-GLC, Bowman and Sans, 1979) 
 
Vapor density: 
11.91 g/L at 25 °C, 10.06 (air = 1) 
 
Vapor pressure (x 10-5 mmHg): 
0.98 at 25 °C (gas saturation method-GC, Kim et al., 1984) 
3.78, 6.95, 17.5, 41.6, and 93 at 20.0, 26.8, 37.8, 49.0, and 60.0 °C, respectively (Bright et al., 

1950) 
0.470 at 20 °C, 0.942 at 25 °C, 1.84 at 30 °C, 3.53 at 35 °C, 6.62 at 40 °C, 12.18 at 45 °C (gas 

saturation method, Spencer et al., 1979) 
 
Environmental fate: 
 Biological. Parathion was reported to biologically hydrolyze to p-nitrophenol in different soils 
under flooded conditions (Sudhakar and Sethunathan, 1978). 4-Nitrophenol also was identified as 
a hydrolysis product (Suffet et al., 1967). 
 When equilibrated with a prereduced pokkali soil, parathion instantaneously degraded to 
aminoparathion. The quick rate of reaction was reportedly due to soil enzymes and/or other heat 
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labile substances (Wahid et al., 1980). Aminoparathion also was formed when parathion (500 
ppm) was incubated in a flooded alluvial soil. The amount of parathion remaining after 6 and 12 d 
was 43.0 and 0.09%, respectively (Freed et al., 1979a). 
 Initial hydrolysis products include diethyl-O-thiophosphoric acid, 4-nitrophenol (Munnecke and 
Hsieh, 1976; Sethunathan, 1973, 1973a; Sethunathan et al., 1977; Verschueren, 1983), and the 
biodegradation products p-aminoparathion and 4-aminophenol (Sethunathan, 1973). Mixed 
bacterial cultures were capable of growing on technical parathion as the sole carbon and energy 
source (Munnecke and Hsieh, 1976). Three oxidative pathways were reported. The primary 
degradative pathway is initial hydrolysis to yield 4-nitrophenol and diethyl thiophosphoric acid. 
The secondary pathway involves the formation of paraoxon (diethyl p-nitrophenyl phosphate), 
which subsequently undergoes hydrolysis to yield 4-nitrophenol and diethylphosphoric acid. The 
third degradative pathway involved reduction of parathion under low oxygen conditions to yield p-
aminoparathion followed by hydrolysis to 4-aminophenol and diethylphosphoric acid. Other 
potential degradation products include hydroquinone, 2-hydroxyhydroquinone, ammonia, and 
polymeric substances (Munnecke and Hsieh, 1976). The reported half-life in soil is 18 d (Jury et 
al., 1987). 
 A Flavobacterium sp. (ATCC 27551), isolated from rice paddy water, degraded parathion to 4-
nitrophenol. The microbial hydrolysis half-life of this reaction was <1 h (Sethunathan and 
Yoshida, 1973; Forrest, 1981). When parathion (40 µg) was incubated in a mineral salts medium 
containing 5-day-old cultures of Flavobacterium sp. ATCC 27551, complete hydrolysis occurred 
in 72 h. The major degradation product was 4-nitrophenol (18.6 µg) (Sudhaker-Barik and 
Sethunathan, 1978a). 
 Sharmila et al. (1989) isolated a Bacillus sp. from a laterite soil which degraded parathion in the 
presence yeast extracts. At yeast concentrations of 0.05, 0.1, and 0.25%, parathion degraded via 
hydrolysis, hydrolysis and nitro group reduction, and exclusively by nitro group reduction, 
respectively. Aminoparathion and p-nitrophenol were the identified metabolites under these 
conditions. Rosenberg and Alexander (1979) demonstrated that two strains of Pseudomonas used 
parathion as the sole source of phosphorus. It was suggested that degradation of parathion resulted 
from an induced enzyme or enzyme system that catalytically hydrolyzed the aryl P-O bond, 
forming dimethyl phosphorothioate as the major product. 
 In both soils and water, chemical and biological mediated reactions transform parathion to 
paraoxon (Alexander, 1981). Parathion was reported to biologically hydrolyze to 4-nitrophenol 
(hydrolysis product of parathion) in different soils under flooded conditions (Ferris and 
Lichtenstein, 1980; Sudhakar-Barik and Sethunathan, 1978). 
 4-Nitrophenol, paraoxon, and three unidentified metabolites were identified in a model 
ecosystem containing algae, Daphnia magna, fish, mosquitoes, and snails (Yu and Sanborn, 
1975). 
 Soil. A Pseudomonas sp. (ATCC 29354), isolated from parathion-amended treated soil, 
degraded 4-nitrophenol to 4-nitrocatechol, which was recalcitrant to degradation. In an 
unsterilized soil, however, p-nitrocatechol degraded to nitrites and other unidentified compounds 
(Sudhakar-Barik et al., 1978a). Pseudomonas sp. and Bacillus sp., isolated from a parathion-
amended flooded soil, degraded 4-nitrophenol (parathion hydrolysis product) to nitrite ions 
(Siddaramappa et al., 1973; Sudhakar-Barik et al., 1976) and carbon dioxide (Sudhakar-Barik et 
al., 1976). 
 When parathion was equilibrated with aerobic soils, virtually no degradation was observed 
(Adhya et al., 1981a). However, in flooded (anaerobic) acid sulfate soils or low sulfate soils, 
aminoparathion and desethyl aminoparathion formed as the major metabolites (Adhya et al., 
1981). However, under flooded acid conditions, parathion hydrolyzed to form 4-nitrophenol 
(Sethunathan, 1973a). The rate of hydrolysis was found to be higher in soils containing higher 
organic matter content. The bacterium Bacillus sp., isolated from parathion-amended flooded 
alluvial soil, p-nitrophenol degraded as a sole source of carbon (Sethunathan, 1973a). In a similar 
study, Rajaram and Sethunathan (1975) were able to increase the rate of hydrolysis of parathion in 
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soil by a variety of organic materials. They found that the rate of hydrolysis was as follows: 
glucose >rice straw >algal crust >farmyard manure >unamended soil. However, these organic 
materials inhibited the rate of hydrolysis when the soils were inoculated with a parathion-
hydrolyzing bacterial culture. Gerztl et al. (1979) studied the degradation of parathion in three 
soils ranging in concentration from 1.4 to 28 mg/kg. The rate of degradation increased as the 
parathion concentration and soil moisture increased. At low parathion concentrations and moisture 
content, only 20% of the applied amount disappeared after 11 d, whereas at high parathion 
concentrations and moisture content, 96% of the applied amount had disappeared. 
 4-Nitrophenol was identified as a hydrolysis product in soil (Camper, 1991; Miles et al., 1979; 
Somasundaram et al., 1991; Suffet et al., 1967). The rate of hydrolysis in soil is accelerated 
following repeated applications of parathion (Ferris and Lichtenstein, 1980) or the surface 
catalysis of clays (Mingelgrin et al., 1977). 
 The hydrolysis half-lives at pH 7.4 and 20 and 37.5 °C were 130 and 27 d, respectively. At pH 
6.1 and 20 °C, the hydrolysis half-life was 170 d (Freed et al., 1979). When equilibrated with a 
prereduced pokkali soil (acid sulfate), parathion instantaneously degraded to aminoparathion. The 
quick rate of reaction was reportedly due to soil enzymes and/or other heat labile substances. 
Desethyl aminoparathion was also identified as a metabolite in two separate studies (Wahid and 
Sethunathan, 1979; Wahid et al., 1980). The half-lives for the degradation of parathion in a silty 
clay (pH 5.5) and sandy clay (pH 6.9) were 23 and 22 d, respectively (Sattar, 1990).  
 Aminoparathion also was formed when parathion (500 ppm) was incubated in a flooded alluvial 
soil. The amounts of parathion remaining after 6 and 12 d were 43.0 and 0.09%, respectively 
(Freed et al., 1979). It was observed that the degradation of parathion in flooded soil was more 
rapid in the presence of ferrous sulfate. Parathion degraded to aminoparathion and four unknown 
products (Rao and Sethunathan, 1979). In flooded alluvial soils, parathion degraded to 
aminoparathion via nitro group reduction. The rate of degradation remained constant despite 
variations in the redox potential of the soils (Adhya et al., 1981a). In soil, parathion may degrade 
via two oxidative pathways. The primary pathway is hydrolysis to 4-nitrophenol (Sudhakar-Barik 
et al., 1979) and diethylthio phosphoric acid (Miles et al., 1979). The other pathway involves 
oxidation to paraoxon, but aminoparathion is formed under anaerobic (Miles et al., 1979) and 
flooded conditions (Sudhakar-Barik et al., 1979). The degradation pathway as well as the rate of 
degradation of parathion in a flooded soil changed following each successive application of 
parathion (Sudhakar-Barik et al., 1979). After the first application, nitro group reduction gave 
aminoparathion as the major product. After the second application, both the hydrolysis product (4-
nitrophenol) and aminoparathion were found. Following the third addition of parathion, 4-
nitrophenol was the only product detected. It was reported that the change from nitro group 
reduction to hydrolysis occurred as a result of rapid proliferation of parathion-hydrolyzing 
microorganisms that utilized 4-nitrophenol as the carbon source (Sudhakar-Barik et al., 1979). 
 In a cranberry soil pretreated with 4-nitrophenol, parathion was rapidly mineralized to carbon 
dioxide by indigenous microorganisms (Ferris and Lichtenstein, 1980). The half-lives of parathion 
(10 ppm) in a nonsterile sandy loam and a nonsterile organic soil were <1 and 1.5 wk, respectively 
(Miles et al., 1979). Walker (1976b) reported that 16 to 23% of parathion added to both sterile and 
nonsterile estuarine water was degraded after incubation in the dark for 40 d. 
 The percentage of the initial dosage (1 ppm) of parathion remaining after 8 wk of incubation in 
an organic and mineral soil were 6 and <2%, respectively, while in sterilized controls 95 and 80% 
remained, respectively (Chapman et al., 1981). 
 Six years after applying parathion to soil at concentrations of 30,000 to 95,000 ppm, very small 
concentrations were detected 9 cm below grade (Wolfe et al., 1973). 
 Plant. Oat plants were grown in two soils treated with [14C]parathion. Less than 2% of the 
applied [14C]parathion was translocated to the oat plant. Metabolites identified in both soils and 
leaves were paraoxon, aminoparaoxon, aminoparathion, p-nitrophenol, and an aminophenol 
(Fuhremann and Lichtenstein, 1980). 
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 The following metabolites were identified in a soil-oat system: paraoxon, aminoparathion, 4-
nitrophenol, and 4-aminophenol (Lichtenstein, 1980; Lichtenstein et al., 1982). Mick and Dahm 
(1970) reported that Rhizobium sp. converted 85% [14C]parathion to aminoparathion and 10% 
diethyl phosphorothioic acid in 1 d. 
 One month after application of [14C]parathion to cotton plants, 6.5 to 10.5% of the total 
reactivity was found to be unreacted [14C]parathion. Photoalteration products identified included 
S-ethyl parathion, S-phenyl parathion, paraoxon, and 4-nitrophenol (Joiner and Baetcke, 1973). 
Reddy and Sethunathan (1983) studied the mineralization of ring-labeled [2,6-14C]parathion in the 
rhizosphere of rice seedlings under flooded and nonflooded soil conditions. In unplanted soil, only 
5.5% of the 14C in the parathion was evolved as 14CO2 in 15 d under flooded and nonflooded 
conditions. However, in soils planted with rice, 9.2 and 22.6% of the 14C in the parathion evolved 
as 14CO2 under nonflooded and flooded conditions, respectively. In an earlier study, the presence 
of rice straw in a flooded alluvial soil inoculated with an enrichment culture greatly inhibited the 
hydrolysis of parathion to 4-nitrophenol and O,O-diethylphosphorothioic acid. In uninoculated 
soils, however, rice straw enhanced the degradation of parathion via nitro group reduction to p-
aminoparathion and a compound possessing a P=S bond (Sethunathan, 1973). 
 Photolytic. 4-Nitrophenol and paraoxon were formed from the irradiation of parathion in water, 
aqueous methanol, and aqueous n-propyl alcohol solutions by a low-pressure mercury lamp. 
Degradation was more rapid in water than in organic solvent/water mixtures with 4-nitrophenol 
forming as the major product (Mansour et al., 1983). When parathion in aqueous tetrahydrofuran 
or ethanol solutions (80%) was irradiated at 2537 Å, O,O,S-triethylthiophosphate formed as the 
major product (Grunwell and Erickson, 1973). Minor photoproducts included O,O,O-triethylthio- 
phosphate, triethyl phosphate, paraoxon, and traces of ethanethiol and 4-nitrophenol. Zepp and 
Schlotzhauer (1983) found that photolysis of parathion in water containing algae occurred at a rate 
more than 27 times faster than in distilled water. Similarly, the photodegradation rate of parathion 
in water increased in the presence of humic acid. Under simulated sunlight, the half-lives of 
parathion in water containing 0, 10, 100, and 500 mg/L of humic acid-potassium salt were 39, 
13.4, 4.4, and 2.3 h, respectively (Jensen-Korte et al., 1987). 
 Parathion degraded on both glass surfaces and on bean plant leaves. Metabolites reported were 
paraoxon, 4-nitrophenol, and a compound tentatively identified as S-ethyl parathion (El-Refai and 
Hopkins, 1966). Upon exposure to high intensity UV light, parathion was altered to the following 
photoproducts: paraoxon, O,S-diethyl O-4-nitrophenyl phosphorothioate, O,O-diethyl S-4-
nitrophenyl phosphorothioate, O,O-bis(4-nitrophenyl) O-ethyl phosphorothioate, O,O-bis(4-
nitrophenyl) O-ethyl phosphate, O,O-diethyl O-phenyl phosphorothioate, and O,O-diethyl 
O-phenyl phosphate (Joiner et al., 1971). 
 When parathion was released in the atmosphere on a sunny day, it was rapidly converted to the 
photochemical paraoxon. The estimated photolytic half-life is 2 min (Woodrow et al., 1978). The 
reaction involving the oxidation of parathion to paraoxon is catalyzed in the presence of UV light, 
ozone, soil dust, or clay minerals (Spencer et al., 1980, 1980a). 
 Ozone and UV light alone cannot oxide parathion. However, in the presence of ozone (300 ppb) 
and UV light, dry kaolinite clays were more effective than the montmorillonite clays in the 
oxidation of parathion. The Cu-saturated clays were most effective oxidizing parathion to 
paraoxon and the Ca-saturated clays were the least effective (Spencer et al., 1980). 
 When applied as thin films on leaf surfaces, parathion was converted to paraoxon and 4-
nitrophenol. The photodegradation half-life was reported to be 88 h (HSDB, 1989). 
 When an aqueous solution containing parathion was photooxidized by UV light at 90–95 °C, 
25, 50, and 75% degraded to carbon dioxide after 15.1, 57.6, and 148.8 h, respectively 
(Knoevenagel and Himmelreich, 1976). 4-Nitrophenol and paraoxon were the major products 
identified following the sunlight irradiation of parathion in distilled water and river water. The 
photolysis half-life of parathion in river water was 15 h (Mansour et al., 1989). Kotronarou et al. 
(1992) studied the degradation of parathion-saturated deionized water solution at 30 °C by 
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ultrasonic irradiation (sonolysis). After 2 h of sonolysis, all the parathion degraded to the 
following final end products: sulfate ions, phosphate ions, nitrate ions, hydrogen ions, and carbon 
dioxide. Precursors/intermediate compounds to the final end products included 4-nitrophenol, 
diethylmonothiophosphoric acid, hydroquinone, benzoquinone, formic acid, oxalic acid, 4-
nitrocatechol, nitrite ions, and ethanol. 
 Chemical/Physical. The reported hydrolysis half-lives at pH 7.4 at 20 and 37.5 °C were 130 and 
26.8 d, respectively (Freed et al., 1977). The hydrolysis half-lives of parathion in a sterile 1% 
ethanol/water solution at 25 °C and pH values of 4.5, 5.0, 6.0, 7.0, and 8.0, were 39, 43, 33, 24, 
and 15 wk, respectively (Chapman and Cole, 1982). Kollig (1993) reported the following products 
of hydrolysis: O-ethyl-O-(p-nitrophenyl)phosphorothioic acid, O-(p-nitrophenyl)-phosphorothioic 
acid, phosphorothioic acid, phosphoric acid, 4-nitrophenol, O,O-diethyl phosphorothioic acid, 
O-ethylphosphorothioic acid, and ethanol. Low concentrations of Ca2+ and Cu2+ will catalyze the 
hydrolysis of parathion in water (Plastourgou and Hoffman, 1984). 
 Reported ozonation products of parathion in drinking water include sulfuric acid (Richard and 
Bréner, 1984), paraoxon, 2,4-dinitrophenol, picric, and phosphoric acids (Laplanche et al., 1984). 
 Paraoxon was also found in fogwater collected near Parlier, CA (Glotfelty et al., 1990). It was 
suggested that parathion was oxidized in the atmosphere during daylight hours prior to its 
partitioning in the fog. On January 12, 1986, the distributions of parathion (9.4 ng/m3) in the vapor 
phase, dissolved phase, air particles, and water particles were 78, 10, 11, and 0.6%, respectively. 
For paraoxon (2.3 ng/m3), the distribution in the vapor phase, dissolved phase, air particles, and 
water particles were 7.8, 35.5, 56.7, and 0.09%, respectively (Glotfelty et al., 1990). 
 At 130 °C, parathion isomerizes to O,S-diethyl O-4-nitrophenyl phosphorothioate (Hartley and 
Kidd, 1987; Worthing and Hance, 1991). An 85% yield of this compound was reported when 
parathion was heated at 150 °C for 24 h (Wolfe et al., 1976). Emits toxic oxides of nitrogen, 
sulfur, and phosphorus when heated to decomposition (Lewis, 1990). 
 Although no products were identified, parathion (1.5 x 10-5 M) was reduced by iron metal (33.3 
g/L acid washed 18 to 20 mesh) in a carbonate buffer (1.5 x 10-2 M) at pH 5.9 and 15 °C. Based on 
the pseudo-first-order disappearance rate of 0.0250/min, the half-life was 27.7 min (Agrawal and 
Tratnyek, 1996). 
 
Exposure limits (mg/m3): NIOSH REL: TWA 0.05, IDLH 10; OSHA PEL: TWA 0.1; ACGIH 
TLV: TWA 0.1 (adopted). 
 
Toxicity: 
 EC50 (48-h) for Daphnia pulex 0.60 µg/L (Sanders and Cope, 1966), Simocephalus serrulatus 
0.42 µg/L (Johnson and Finley, 1980). 
 EC50 (24-h) for brine shrimp (Artemia sp.) >25 mg/L, estuarine rotifer (Brachionus plicatilis) 
>25 mg/L (Guzzella et al., 1997), Daphnia magna 3.25 µg/L, Simocephalus serrulatus 1.28 µg/L 
(Mayer and Ellersieck, 1986). 
 EC50 (5-min) for Photobacterium phosphoreum 8.5 mg/L (Somasundaram et al., 1990). 
 LC50 (96-h) for Asellus breviacaudus 2,130 µg/L, bluegill sunfish 400 µg/L, channel catfish 
2,650 µg/L, Claassenia sabulosa 1.5 µg/L, cutthroat trout 1,560 µg/L, fathead minnow 2,350 
µg/L, Gammarus lacustris 3.5 µg/L, Gammarus fasciatus 1.3 µg/L, goldfish 1,830 µg/L, green 
sunfish 930 µg/L, Hexagenia bilineata 15 µg/L, Ishnura venticalis 0.64 µg/L, lake trout 1,920 
µg/L, largemouth bass 620 µg/L, mosquitofish 320 µg/L, Orconectes nais 0.04 µg/L, 
Palaemonetes kadiakensis 1.5 µg/L, Procambarus sp. <250 µg/L, Pteronarcys californica 5.4 
µg/L, Pteronarcella badia 4.2 µg/L, rainbow trout 1,430 µg/L (Johnson and Finley, 1980), golden 
orfe 570 µg/L (Worthing and Hance, 1991). 
 LC50 (48-h) for red killifish 10 mg/L (Yoshioka et al., 1986), carp 4.5 mg/L, goldfish 1.7 mg/L, 
medaka 2.9 mg/L, pond loach 1.4 mg/L (Spehar et al., 1982). 
 LC50 (24-h) for Protozoan (Spirostomum teres) 19.71 mg/L (Twagilimana et al., 1998). 
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 LC50 (30-min) for Protozoan (Spirostomum teres) 5.99 mg/L (Twagilimana et al., 1998). 
 LC50 (inhalation) for rats 84 mg/m3/4-h (quoted, RTECS, 1985). 
 TLm (96-h) for bluegill sunfish 700 µg/L (Robeck et al., 1965). 
 Acute oral LD50 for wild birds 1,330 mg/kg, cats 930 g/kg, dogs 3 mg/kg, guinea pigs 8 mg/kg, 
mice 6 mg/kg, pigeons 1.33 mg/kg, quail 4.04 mg/kg, rats 2 mg/kg, rabbits 10 mg/kg (RTECS, 
1985), pheasant 12.4 mg/kg, mallard ducks 1.9 to 2.1 mg/L (Worthing and Hance, 1991). 
 
 A NOEL of 2 mg/kg diet was reported in a 2-yr feeding trial using rats (Worthing and Hance, 
1991). 
 
Uses: Nonsystemic insecticide and acaricide for controlling soil-swelling insects in cotton, fruits, 
grapes, and vegetables (Worthing and Hance, 1991). 
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PCB-1016 
 
Synonyms: Arochlor 1016; Aroclor 1016; Chlorodiphenyl (41% Cl); Polychlorinated biphenyl 
(Aroclor 1016). 
 

Clx Cly  
 

x + y = 0 thru 6 
 
CASRN: 12674-11-2; DOT: 2315; molecular formula: Not definitive. PCB-1016 is a mixture of 
many biphenyls with varying degrees of chlorination. According to Hutzinger et al. (1974), the ap-
proximate composition of PCB-1016 by weight is as follows: biphenyls (<0.1%), chlorobiphenyls 
(1%), dichlorobiphenyls (20%), trichlorobiphenyls (57%), tetrachlorobiphenyls (21%), 
pentachlorobiphenyls (1%), hexachlorobiphenyls (<0.1%), and hepta-chlorobiphenyls (0%). Lee 
et al. (1979) reported the following composition of PCB-1016 based on quantification of water-
soluble isomers: chlorobiphenyls (12%), dichlorobiphenyls (34%), trichlorobiphenyls (35%), and 
tetrachlorobiphenyls (19%); FW: 257.9 (average, Hutzinger et al., 1974); RTECS: TQ1351000 
 
Physical state, color, and odor: 
Viscous, oily, light yellow to pale yellow-brown liquid or white powder with a weak, 
characteristic odor 
 
Boiling point (°C): 
Distills at 325–356 (Monsanto, 1974) 
 
Density (g/cm3): 
1.33 at 25 °C (Monsanto, 1974) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.68 at 25 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Nonflammable (Sittig, 1985) 
 
Henry’s law constant (atm/mol fraction): 
750 (Paris et al., 1978) 
 
Bioconcentration factor, log BCF: 
4.63 for freshwater fish (Garten and Trabalka, 1983) 
3.81 (Doe Run bacteria), 3.73 (Hickory Hills pond bacteria) (Paris et al., 1978) 
4.34 for creek chubsucker (Erimyzon oblongus), 4.26 for yellow perch (Perca flavescens), 4.40 for 

pumpkinseed sunfish (Lepomis gibbosus), 4.45–4.58 for brown bullhead (Ictalurus nebulosus) 
(Skea et al., 1979) 

 
Soil organic carbon/water partition coefficient, log Koc: 
5.51 (Oconee River sediment), 5.21 (USDA pond sediment), 4.99 (Doe Run pond sediment), 4.41 
(Hickory Hill pond sediment) (Steen et al., 1978) 
 
Octanol/water partition coefficient, log Kow: 
4.38 (shake flask-GLC, Paris et al., 1978) 
5.88 (Mackay, 1982) 
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Solubility in organics: 
Soluble in most solvents (U.S. EPA, 1985). 
 
Solubility in water (µg/L): 
420 (shake flask-GLC, Paris et al., 1978) 
49 at 24 °C (shake flask-nephelometry, Hollifield, 1979) 
906 at 23 °C (Lee et al., 1979) 
 
Vapor pressure (mmHg): 
9.03 x 10-4 at 25 °C (estimated using GC retention data, Foreman and Bidleman, 1985) 
 
Environmental fate: 
 Biological. Reported degradation products by the microorganism Alcaligenes BM-2 for a 
mixture of polychlorinated biphenyls include monohydroxychlorobiphenyl, 2-hydroxy-6-
oxochlorophenylhexa-2,4-dieonic acid, chlorobenzoic acid, chlorobenzoylpropionic acid, 
chlorophenylacetic acid, and 3-chlorophenyl-2-chloropropenic acid (Yagi and Sudo, 1980). When 
PCB-1016 was statically incubated in the dark at 25 °C with yeast extract and settled domestic 
wastewater inoculum, no significant biodegradation was observed. At a concentration of 5 mg/L, 
percent losses after 7, 14, 21, and 28-d incubation periods were 44, 47, 46, and 48, respectively. At 
a concentration of 10 mg/L, only 22, 46, 20, and 13% losses were observed after the 7, 14, 21, and 
28-d incubation periods, respectively (Tabak et al., 1981). 
 Chemical/Physical. PCB-1016 will not hydrolyze to any reasonable extent (Kollig, 1993). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: TWA 1.0 µg/m3, IDLH 5 
mg/m3. 
 
Toxicity: 
 LC50 (96-h) for Pteronarcella badia 610 µg/L, Atlantic salmon 134 µg/L, bluegill sunfish 460 
µg/L, brown trout 138 µg/L, brook trout >800 µg/L, channel catfish 440 µg/L, lake trout 480 
µg/L, longnose sucker 330 µg/L, rainbow trout 135 µg/L, white sucker 435 µg/L, yellow perch 
240 µg/L (Johnson and Finley, 1980).  
 A teratogen having a low toxicity (Patnaik, 1992). 
 
Drinking water standard (final): For all PCBs, the MCLG and MCL are zero and 0.5 µg/L, 
respectively (U.S. EPA, 2000). 
 
Uses: Insulator fluid for electric condensers; additive in high pressure lubricants. In fluorescent 
and high-intensity discharge ballasts manufactured prior to 1979 (U.S. EPA, 1998). 
 At a concentration of 5 to 25 wt %, increased the effective kill-life of the lindane spray up to 10 
times. May have been used in chlordane and BHC insecticide formulations (Monsanto, 1960). 
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PCB-1221 
 
Synonyms: Arochlor 1221; Aroclor 1221; Chlorodiphenyl (21% Cl); Polychlorinated biphenyl 
(Aroclor 1221). 
 

Clx Cly  
 

x + y = 0 thru 5 
 
CASRN: 11104-28-2; DOT: 2315; molecular formula: Not definitive. PCB-1221 is a mixture of 
many biphenyls with varying degrees of chlorination. According to Hutzinger et al. (1974), the ap-
proximate composition of PCB-1221 by weight is as follows: biphenyls (11%), chlorobiphenyls 
(51%), dichlorobiphenyls (32%), trichlorobiphenyls (4%), tetrachlorobiphenyls (2%), pentachloro-
biphenyls (<0.5%), hexachlorobiphenyls (0%) and heptachlorobiphenyls (0%). Lee et al. (1979) 
reported the following composition of PCB-1221 based on quantification of water-soluble 
isomers: chlorobiphenyls (92%), dichlorobiphenyls (7%), trichlorobiphenyls (1%), and tetrachlor-
obiphenyls (trace amounts); FW: 192 (average, Hutzinger et al., 1974); RTECS: TQ1352000 
 
Physical state, color, and odor: 
Viscous, oily, colorless to light yellow, mobile liquid with a faint, characteristic, aromatic-type 
odor 
 
Melting point (°C): 
Crystals form at 1 °C (Broadhurst, 1972) 
 
Boiling point (°C): 
Distills at 275–320 (Monsanto, 1974) 
 
Density (g/cm3): 
1.15 at 25 °C (Hutzinger et al., 1974) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.75 at 25 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
141–150 (Broadhurst, 1972; Hutzinger et al., 1974) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
0.286, 0.452, 0.697, 1.06, 1.57, 2.28, 3.26, 4.83, and 6.68 at 0.0, 5.0, 10.0, 15.0, 20.0, 25.0, 30.0, 
35.5, and 40.0 °C, respectively (predicted, Burkhard et al., 1985) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.44 (estimated, Montgomery, 1989) 
 
Octanol/water partition coefficient, log Kow: 
4.08 (Callahan et al., 1979) 
2.81 (Pal et al., 1980) 
 
Solubility in organics: 
Soluble in most solvents (U.S. EPA, 1985) particular chlorinated hydrocarbons, e.g., chloroform, 
carbon tetrachloride, etc. 
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Solubility in water (mg/L): 
0.590 at 24 °C (shake flask-nephelometry, Hollifield, 1979) 
3.5 at 23 °C (Lee et al., 1979) 
5.0 (Zitko, 1970) 
 
Vapor pressure (mmHg): 
7 x 10-3 at 25 °C (Pal et al., 1980) 
 
Environmental fate: 
 Biological. Reported degradation products by the microorganism Alcaligenes BM-2 for a 
mixture of polychlorinated biphenyls include monohydroxychlorobiphenyl, 2-hydroxy-6-
oxochlorophenyl-hexa-2,4-dieonic acid, chlorobenzoic acid, chlorobenzoylpropionic acid, 
chlorophenylacetic acid, and 3-chlorophenyl-2-chloropropenic acid (Yagi and Sudo, 1980). 
 In sewage wastewater, Pseudomonas sp. 7509 degraded PCB-1221 into a yellow compound 
tentatively identified as a chlorinated derivative of α-hydroxymuconic acid (Liu, 1981). When 
PCB-1221 was statically incubated in the dark at 25 °C with yeast extract and settled domestic 
wastewater inoculum for 7 d, significant biodegradation with rapid adaptation was observed 
(Tabak et al., 1981). 
 In activated sludge, 80.6% degraded after a 47-h time period (Pal et al., 1980). 
 Chemical/Physical. Zhang and Rusling (1993) evaluated the bicontinuous microemulsion of 
surfactant/oil/water as a medium for the dechlorination of polychlorinated biphenyls by 
electrochemical catalytic reduction. The microemulsion (20 mL) contained didodecyldi-
methylammonium bromide, dodecane, and water at 21, 57, and 22 wt %, respectively. The catalyst 
used was zinc phthalocyanine (2.5 nM). When PCB-1221 (72 mg), the emulsion and catalyst were 
subjected to a current of mA/cm2 on 11.2 cm2 lead electrode for 10 h, a dechlorination yield of 
99% was achieved. Reaction products included a monochlorobiphenyl (0.9 mg), biphenyl, and 
reduced alkylbenzene derivatives. 
 PCB-1221 will not hydrolyze to any reasonable extent (Kollig, 1993). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities were 
242, 48, 9.5, and 1.9 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: TWA 1.0 µg/m3, IDLH 5 
mg/m3. 
 
Toxicity: 
 LC50 (96-h) for cutthroat trout 1,170 (Johnson and Finley, 1980). 
 A teratogen and suspected human carcinogen (Patnaik, 1992). 
 
Drinking water standard (final): For all PCBs, the MCLG and MCL are zero and 0.5 µg/L, 
respectively (U.S. EPA, 2000). 
 
Uses: In polyvinyl acetate to improve fiber-tear properties; plasticizer for polystyrene; in epoxy 
resins and polyvinyl acetate to improve adhesion and resistance to chemical attack; as an insulator 
fluid for electric condensers and as an additive in very high pressure lubricants. In fluorescent and 
high-intensity discharge ballasts manufactured prior to 1979 (U.S. EPA, 1998). 
 At a concentration of 5 to 25 wt %, increased the effective kill-life of the lindane spray up to 10 
times. May have been used in chlordane and BHC insecticide formulations (Monsanto, 1960). 
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PCB-1232 
 
Synonyms: Arochlor 1232; Aroclor 1232; Chlorodiphenyl (32% Cl); Polychlorinated biphenyl 
(Aroclor 1232). 
 

Clx Cly  
 

x + y = 0 thru 6 
 
CASRN: 11141-16-5; DOT: 2315; molecular formula: Not definitive. PCB-1232 is a mixture of 
many biphenyls with varying degrees of chlorination. According to Hutzinger et al. (1974), the ap-
proximate composition of PCB-1232 by weight is as follows: biphenyls (<0.1%), chlorobiphenyls 
(31%), dichlorobiphenyls (24%), trichlorobiphenyls (28%), tetrachlorobiphenyls (12%), penta-
chlorobiphenyls (4%), hexachlorobiphenyls (<0.1%), and heptachlorobiphenyls (0%); FW: 221 
(average, Hutzinger et al., 1974); RTECS: TQ1354000 
 
Physical state, color, and odor: 
Viscous, oily, colorless to light yellow, nonflammable, liquid with a faint, aromatic-type odor 
 
Melting point (°C): 
-35.5 (pour point, Broadhurst, 1972) 
 
Boiling point (°C): 
Distills at 290–325 (Monsanto, 1974) 
 
Density (g/cm3): 
1.24 at 25 °C (Monsanto, 1974) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.72 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
152–154 (Broadhurst, 1972; Hutzinger et al., 1974) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
8.64 (calculated, U.S. EPA, 1980a) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.83 (estimated, Montgomery, 1989) 
 
Octanol/water partition coefficient, log Kow: 
3.23 (Pal et al., 1980) 
 
Solubility in water: 
1.45 mg/L at 25 °C (Pal et al., 1980) 
 
Vapor density: 
9.03 g/L at 25 °C, 7.63 (air = 1) 
 
Vapor pressure (mmHg): 
4.6 x 10-3 at 25 °C (estimated, U.S. EPA, 1980a) 
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Environmental fate: 
 Biological. Reported degradation products by the microorganism Alcaligenes BM-2 for a 
mixture of polychlorinated biphenyls include monohydroxychlorobiphenyl, 2-hydroxy-6-oxo-
chlorophenylhexa-2,4-dieonic acid, chlorobenzoic acid, chlorobenzoylpropionic acid, chloro-
phenylacetic acid, and 3-chlorophenyl-2-chloropropenic acid (Yagi and Sudo, 1980). 
 When PCB-1232 was statically incubated in the dark at 25 °C with yeast extract and settled 
domestic wastewater inoculum for 7 d, significant biodegradation with rapid adaptation was 
observed (Tabak et al., 1981). 
 Photolytic. PCB-1232 in a 90% acetonitrile/water solution containing 0.2 to 0.3 M sodium 
borohydride and irradiated with UV light (λ = 254 nm) reacted to yield dechlorinated biphenyls. 
Without sodium borohydride, the reaction proceeded more slowly (Epling et al., 1988). 
 Chemical/Physical. Zhang and Rusling (1993) evaluated the bicontinuous microemulsion of 
surfactant/oil/water as a medium for the dechlorination of polychlorinated biphenyls by electro-
chemical catalytic reduction. The microemulsion (20 mL) contained didodecyldimethyl-
ammonium bromide, dodecane, and water at concentrations of 21, 57, and 22 wt %, respectively. 
The catalyst used was zinc phthalocyanine (3.5 nM). When PCB-1232 (69 mg), the 
microemulsion and catalyst were subjected to an electrical current of mA/cm2 on 11.2 cm2 lead 
electrode for 12 h, a dechlorination yield of >99.8% was achieved. Reaction products included 
minor amounts of mono- and dichlorobiphenyls (0.01 mg), biphenyl, and reduced alkylbenzene 
derivatives. 
 PCB-1232 will not hydrolyze to any reasonable extent (Kollig, 1993). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities were 
630, 120, 22, and 4.0 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits: NIOSH REL: TWA 1.0 µg/m3, IDLH 5 mg/m3. 
 
Toxicity: 
 LC50 (96-h) for cutthroat trout 2,500 µg/L (Johnson and Finley, 1980). 
 A teratogen and suspected human carcinogen having a low toxicity (Patnaik, 1992). 
 Acute oral LD50 for rats 4,470 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard (final): For all PCBs, the MCLG and MCL are zero and 0.5 µg/L, 
respectively (U.S. EPA, 2000). 
 
Uses: In polyvinyl acetate to improve fiber-tear properties; as an insulator fluid for electric 
condensers and as an additive in very high pressure lubricants. In fluorescent and high-intensity 
discharge ballasts manufactured prior to 1979 (U.S. EPA, 1998). 
 May have been added to automotive transmission oils to swell shrunken transmission seals in 
place (Monsanto, 1960). 
 At a concentration of 5 to 25 wt %, increased the effective kill-life of the lindane spray up to 10 
times. May have been used in chlordane and BHC insecticide formulations. In polyvinyl acetate 
emsulsions to impart strong bonding power in adhesives (Monsanto, 1960). 
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PCB-1242 
 
Synonyms: Arochlor 1242; Aroclor 1242; Chlorodiphenyl (42% Cl); Polychlorinated biphenyl 
(Aroclor 1242). 
 

Clx Cly  
 

x + y = 0 thru 7 
 
CASRN: 53469-21-9; DOT: 2315; molecular formula: Not definitive. PCB-1242 is a mixture of 
many biphenyls with varying degrees of chlorination. According to Hutzinger et al. (1974), the 
approximate composition of PCB-1242 by weight is as follows: biphenyls (<0.1%), 
chlorobiphenyls (1%), dichlorobiphenyls (16%), trichlorobiphenyls (49%), tetrachlorobiphenyls 
(25%), pentachlorobiphenyls (8%), hexachlorobiphenyls (1%), and heptachlorobiphenyls (<0.1%). 
Lee et al. (1979) reported the following composition of PCB-1242 based on quantification of 
water-soluble isomers: chlorobiphenyls (19%), dichlorobiphenyls (35%), trichlorobiphenyls 
(31%), and tetrachlorobiphenyls (14%), pentachlorobiphenyls (1%); FW: ranges from 154 to 358 
(Nisbet and Sarofim, 1972) with an average value of 261 (Hutzinger et al., 1974); RTECS: 
TQ1356000; Merck Index: 12, 7725 
 
Physical state, color, and odor: 
Colorless to light yellow, viscous, oily, dense, nonflammable liquid with a weak, hydrocarbon or 
aromatic-type odor 
 
Melting point (°C): 
-19 (pour point, Broadhurst, 1972) 
 
Boiling point (°C): 
Distills at 325–366 (Broadhurst, 1972; Monsanto, 1974) 
 
Density (g/cm3): 
1.392 at 15 °C, 1.381–1.392 at 25/15.5 °C (quoted, Standen, 1964) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.61 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
176–180 (Hutzinger et al., 1974) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
5.6 (Eisenreich et al., 1981) 
2.8 at 20 °C (Murphy et al., 1987) 
7.78 and 29.2 at 23 °C in distilled water and seawater, respectively (Atlas et al., 1972) 
0.347, 0.575, 0.928, 1.47, 2.27, 3.43, 5.09, 7.60, and 10.8 at 0.0, 5.0, 10.0, 15.0, 20.0, 25.0, 30.0, 

35.5, and 40.0 °C, respectively (predicted, Burkhard et al., 1985) 
 
Bioconcentration factor, log BCF: 
4.51–5.44 for fathead minnows (quoted, Skea et al., 1979) 
 
Soil organic carbon/water partition coefficient, log Koc: 
5.50 (Oconee River sediment), 5.13 (USDA Pond sediment), 4.94 (Doe Run Pond sediment), 4.35 
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(Hickory Hill Pond sediment) (Steen et al., 1978) 
3.68, 4.37, 4.48, 4.51, 4.53, 4.75 (Paya-Perez et al., 1991) 
 
Octanol/water partition coefficient, log Kow: 
4.11 (shake flask-GLC, Paris et al., 1978) 
 
Solubility in organics (wt %): 
Benzoic acid (10.0 at 31 °C), pyridine (132.5 at 30 °C), diglycol monoethyl ether (224 at 31 °C), 
methanol (42.5 at 29 °C), ethanol (23.3 at 29 °C) (Monsanto, 1960) 
 
Solubility in water: 
100 µg/L at 24 °C (shake flask-nephelometry, Hollifield, 1979) 
240 µg/L at 25 °C (Monsanto, 1974; U.S. EPA, 1980a) 
340 µg/L (shake flask-GLC, Paris et al., 1978) 
200 µg/L at 20 °C (Nisbet and Sarofim, 1972) 
132.9 and 18.6 ppb at 11.5 °C in distilled water and artificial seawater, respectively (Dexter and 

Pavlou, 1978) 
277 µg/L at 20 °C (Murphy et al., 1987) 
16 ppb (quoted, Watanabe et al., 1985) 
703 µg/L at 23 °C (Lee et al., 1979) 
 
Vapor density: 
10.67 g/L at 25 °C, 9.01 (air = 1) 
 
Vapor pressure (x 10-4 mmHg): 
2.5 at 20 °C (Murphy et al., 1987) 
4.06 at 25 °C (quoted, Mackay and Wolkoff, 1973) 
5.74 at 25 °C (estimated using GC retention data, Foreman and Bidleman, 1985) 
10 at 37.8 °C (calculated, Monsanto, 1960) 
 
Environmental fate: 
 Biological. A strain of Alcaligenes eutrophus degraded 81% of the congeners by dechlorination 
under anaerobic conditions (Bedard et al., 1987). A bacterial culture isolated from Hamilton 
Harbour, Ontario was capable of degrading a commercial mixture of PCB-1242. The metabolites 
identified by GC/MS included isohexane, isooctane, ethylbenzene, isoheptane, isopropylbenzene, 
n-propylbenzene, isobutylbenzene, n-butylbenzene, and isononane (Kaiser and Wong, 1974). A 
strain of Pseudomonas, isolated from activated sludge and grown with biphenyl as the sole carbon 
source, degraded 2,4′-dichlorobiphenyl yielding the following compounds: two monochloro-
benzoic acids, two monohydroxydichlorobiphenyls, and a yellow hydroxyoxo(chlorophen-
yl)chlorohexadienoic acid. Irradiation of the mixture containing these compounds led to the 
formation of two monochloroacetophenones and the disappearance of the yellow compound. 
Similar compounds were found when 2,4′-dichlorobiphenyl was replaced with a PCB-1242 
mixture (Baxter and Sutherland, 1984). 
 Reported degradation products by the microorganism Alcaligenes BM-2 for a mixture of 
polychlorinated biphenyls include monohydroxychlorobiphenyl, 2-hydroxy-6-oxochloro-phenyl-
hexa-2,4-dieonic acid, chlorobenzoic acid, chlorobenzoylpropionic acid, chlorophenylacetic acid, 
and 3-chlorophenyl-2-chloropropenic acid (Yagi and Sudo, 1980). 
 When PCB-1242 was statically incubated in the dark at 25 °C with yeast extract and settled 
domestic wastewater inoculum, no significant biodegradation was observed. At a concentration of 
5 mg/L, percent losses after 7, 14, 21, and 28-d incubation periods were 37, 41, 47, and 66, 
respectively. At a concentration of 10 mg/L, only 34, 33, 15, and 0% losses were observed after 
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the 7, 14, 21, and 28-d incubation periods, respectively (Tabak et al., 1981). 
 The white rot fungus Phanerochaete chrysosporium degraded the majority of congeners in 
PCB-1242 under ligninolytic (low-N) and under nonligninolytic (high-N) media. Degradation was 
more extensive in a malt extract media. The percent decrease by weight in total congeners for 
PCB-1242 ranged from 56.3 to 60.9 %. All congeners were degraded extensively regardless of the 
number of chlorines at the ortho, meta, and para positions indicating nonspecificity for the 
position of chlorine atoms (Yadav et al., 1995). 
 Soil. In Hudson River, NY sediments, the presence of adsorbed PCB-1242 in core samples 
suggests it is very persistent in this environment. The estimated half-life ranged from 1.3 to 2.1 yr 
(Bopp et al., 1982). 
 Photolytic. PCB-1242 in a 90% acetonitrile/water solution containing 0.2 to 0.3 M sodium 
borohydride and irradiated with UV light (λ = 254 nm) reacted to yield dechlorinated biphenyls. 
Without sodium borohydride, the reaction proceeded much more slowly (Epling et al., 1988). 
 Chemical/Physical. When PCB-1242-contaminated sand was treated with a poly(ethylene 
glycol)/potassium hydroxide mixture at room temperature, 27% reacted after 2 wk forming aryl 
poly(ethylene glycols) (Brunelle and Singleton, 1985). 
 Trstenjak and Perdih (1999) reported that the fungus Phanerochaete chrysosporium removed 
the majority of PCB-1242 from a saturated water solution at room temperature up to a volumetric 
ratio of one to several thousand. In static column tests containing pelletized Phanerochaete 
chrysosporium, the percentage of PCB-1242 not removed ranged from 2.4 to 12% at pellets to 
contaminated water ratios of 1:5,000 and 1:500,000, respectively. 
 When exposed to fire, black soot containing PCBs, polychlorinated dibenzofurans, and 
chlorinated dibenzo-p-dioxins is formed (NIOSH, 1997). 
 PCB-1242 will not hydrolyze to any reasonable extent (Kollig, 1993). 
 Mackay and Wolkoff (1973) estimated an evaporation half-life of 5.96 h from a surface water 
body that is 25 °C and 1 m deep. 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: TWA 1.0 g/m3, IDLH 5 
mg/m3; OSHA PEL: TWA 1 mg/m3; ACGIH TLV: TWA 1 mg/m3 (adopted). 
 
Toxicity: 
 LC50 (7-d) for Macromia sp. 800 µg/L, Orconectes nais 30 µg/L (Johnson and Finley, 1980).  
 LC50 (7-d) for bluegill sunfish 125 µg/L, rainbow trout 67 µg/L (Johnson and Finley, 1980). 
 LC50 (96-h) for Gammarus pseudolimnaeus 10 µg/L, Ischnura venticalis 400 µg/L, cutthroat 
trout 5,420 µg/L, channel catfish >100 µg/L, yellow perch >150 µg/L (Johnson and Finley, 1980).  
 Acute oral LD50 for rats 4,250 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard (final): For all PCBs, the MCLG and MCL are zero and 0.5 µg/L, 
respectively (U.S. EPA, 2000). 
 
Uses: Dielectric liquids; in fixed paper capacitors; heat-transfer liquid widely used in transformers 
and utility transmission lines; swelling agents for transmission seals; ingredient in lubricants, oils, 
and greases; plasticizers for cellulose products, vinyl, and chlorinated rubbers; in polyvinyl acetate 
to improve fiber-tear properties. In fluorescent and high-intensity discharge ballasts manufactured 
prior to 1979 (U.S. EPA, 1998) and in electric motors (Monsanto, 1960). 
 Prior to being banned in 1976, PCB-1254 was used in home appliances including air 
conditioners, furnaces, washers, and driers. May have been added to automotive transmission oils 
to swell shrunken transmission seals in place (Monsanto, 1960). 
 At a concentration of 5 to 25 wt %, increased the effective kill-life of the lindane spray up to 10 
times. May have been used in chlordane and BHC insecticide formulations. In polyvinyl acetate 
emsulsions to impart strong bonding power in adhesives. In various nitrocellulose lacquers to 
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impart weather resistance, luster, adhesion, and decreased burning rate. These lacquers may also 
contain tricresyl phosphate (Monsanto, 1960). 
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PCB-1248 
 
Synonyms: Arochlor 1248; Aroclor 1248; Chlorodiphenyl (48% Cl); Polychlorinated biphenyl 
(Aroclor 1248). 
 

Clx Cly  
 

x + y = 2 thru 6 
 
CASRN: 12672-29-6; DOT: 2315; molecular formula: not definitive. PCB-1248 is a mixture of 
many biphenyls with varying degrees of chlorination. According to Hutzinger et al. (1974), the 
approximate composition of PCB-1248 by weight is as follows: biphenyls (0%), chlorobiphenyls 
(0%), dichlorobiphenyls (2%), trichlorobiphenyls (18%), tetrachlorobiphenyls (40%), pentachloro-
biphenyls (36%), hexachlorobiphenyls (4%), and heptachlorobiphenyls (0%); FW: ranges from 
222 to 358 (Nisbet and Sarofim, 1972) with an average value of 288 (Hutzinger et al., 1974); 
RTECS: TQ1358000 
 
Physical state, color, and odor: 
Viscous, oily, light yellow to yellow-green, mobile, dense, nonflammable liquid with a faint odor 
 
Melting point (°C): 
-7 (pour point, Broadhurst, 1972) 
 
Boiling point (°C): 
Distills at 340–375 (Monsanto, 1974) 
 
Density (g/cm3): 
1.41 at 25 °C (Monsanto, 1974) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.66 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
193–196 (Hutzinger et al., 1974) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
1.14, 1.83, 2.88, 4.40, 6.62, 9.91, and 14.3 at 10.0, 15.0, 20.0, 25.0, 30.0, 35.5, and 40.0 °C, 

respectively (predicted, Burkhard et al., 1985) 
3.67 at 25 °C (Slinn et al., 1978) 
 
Bioconcentration factor, log BCF: 
4.85 (freshwater fish, Garten and Trabalka, 1983) 
4.42 (bluegill sunfish, Stalling and Meyer, 1972) 
5.08 (fathead minnow, DeFoe et al., 1978) 
4.75 for channel catfish (quoted, Skea et al., 1979) 
 
Soil organic carbon/water partition coefficient, log Koc: 
5.64 (estimated, Montgomery, 1989) 
 
Octanol/water partition coefficient, log Kow: 
6.11 (for 2,2′,4,4′- and 2,2′,5,5′-tetrachlorobiphenyl, Kenaga and Goring, 1980; Chiou et al., 1977) 
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Solubility in organics: 
Benzoic acid (10.0 wt % at 32 °C) and paraffin (2.0 wt % at 28 °C) (Monsanto, 1960). 
 
Solubility in water (µg/L): 
54 (Monsanto, 1974) 
50 at 20 °C (Nisbet and Sarofim, 1972) 
60 at 24 °C (shake flask-nephelometry, Hollifield, 1979) 
 
Vapor pressure (x 10-4 mmHg): 
4.94 at 25 °C (quoted, Mackay and Wolkoff, 1973) 
0.6 at 38 °C (Nisbet and Sarofim, 1972) 
3.7 at 37.8 °C (calculated, Monsanto, 1960) 
1.835 at 25 °C (estimated using GC retention data, Foreman and Bidleman, 1985) 
 
Environmental fate: 
 Biological. Reported degradation products by the microorganism Alcaligenes BM-2 for a 
mixture of polychlorinated biphenyls include monohydroxychlorobiphenyl, 2-hydroxy-6-
oxochlorophenylhexa-2,4-dieonic acid, chlorobenzoic acid, chlorobenzoylpropionic acid, chloro-
phenylacetic acid, and 3-chlorophenyl-2-chloropropenic acid (Yagi and Sudo, 1980). When 
PCB-1248 (5 and 10 mg/) was statically incubated in the dark at 25 °C with yeast extract and 
settled domestic wastewater inoculum, no biodegradation was observed (Tabak et al., 1981). 
 Chemical/Physical. Heating PCB-1248 in oxygen at 270–300 °C for 1 wk resulted in the 
formation of mono-, di-, tri-, tetra-, and pentachlorodibenzofurans (PCDFs). At temperatures 
greater than 330 °C, PCDFs decompose (Morita et al., 1978). 
 PCB-1248 will not hydrolyze to any reasonable extent (Kollig, 1993). 
 When PCB-1248 was heated up to 315 °C in a closed system, no appreciable decomposition 
was observed (Monsanto, 1960). 
 Mackay and Wolkoff (1973) estimated an evaporation half-life of 58.3 min from a surface water 
body that is 25 °C and 1 m deep. 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: TWA 1.0 g/m3, IDLH 5 
mg/m3. 
 
Toxicity: 
 LC50 (5-d) for rainbow trout 54 µg/L (Johnson and Finley, 1980). 
 LC50 (96-h) for bluegill sunfish 690 µg/L, cutthroat trout 5,750 µg/L, channel catfish >100 
µg/L, yellow perch >100 µg/L (Johnson and Finley, 1980).  
 Acute oral LD50 for rats 11 g/kg (quoted, RTECS, 1985). 
 
Drinking water standard (final): For all PCBs, the MCLG and MCL are zero and 0.5 µg/L, 
respectively (U.S. EPA, 2000). 
 
Uses: In epoxy resins to improve adhesion and resistance to chemical attack; as an insulator fluid 
for electric condensers and as an additive in very high pressure lubricants. In fluorescent and high-
intensity discharge ballasts manufactured prior to 1979 (U.S. EPA, 1998). 
 PCB-1248 and PCB-1254 were used instead of silicone oils in vacuum pumps (Monsanto, 
1960). 
 At a concentration of 5 to 25 wt %, increased the effective kill-life of the lindane spray up to 10 
times. May have been used in chlordane and BHC insecticide formulations (Monsanto, 1960). 
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PCB-1254 
 
Synonyms: Arochlor 1254; Aroclor 1254; CCRIS 900; Chlorodiphenyl (54% Cl); NCI-C02664; 
Polychlorinated biphenyl (Aroclor 1254). 
 

Clx Cly  
 

x + y = 0 thru 7 
 
CASRN: 11097-69-1; DOT: 2315; molecular formula: Not definitive. PCB-1254 is a mixture of 
many biphenyls with varying degrees of chlorination. According to Hutzinger et al. (1974), the 
approximate composition of PCB-1254 by weight is as follows: biphenyls (<0.1%), chlorobi-
phenyls (<0.1%), dichlorobiphenyls (0.5%), trichlorobiphenyls (1%), tetrachlorobiphenyls (21%), 
pentachlorobiphenyls (48%), hexachlorobiphenyls (23%), and heptachlorobiphenyls (6%); FW: 
327 (average, Hutzinger et al., 1974); RTECS: TQ1360000; Merck Index: 12, 7725 
 
Physical state, color, and odor: 
Light yellow, viscous, oily liquid with a faint odor 
 
Melting point (°C): 
10 (pour point, Broadhurst, 1972) 
 
Boiling point (°C): 
Distills at 365–390 (Monsanto, 1974) 
 
Density (g/cm3): 
1.505 at 15.5 °C (quoted, Standen, 1964) 
1.38 at 25 °C (NIOSH, 1997) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.56 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
None (Monsanto, 1960) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
27 (Eisenreich et al., 1981) 
26.9 (Slinn et al., 1978) 
1.9 at 20 °C (Murphy et al., 1987) 
0.226, 0.394, 0.670, 1.11, 1.80, 2.83, 4.37, 6.65, and 9.81 at 0.0, 5.0, 10.0, 15.0, 20.0, 25.0, 30.0, 

35.5, and 40.0 °C, respectively (predicted, Burkhard et al., 1985) 
83.7 at 25 °C (gas stripping-UV spectrophotometry, Warner et al., 1987) 
 
Bioconcentration factor, log BCF: 
3.34 (guppies, Gooch and Hamdy, 1983) 
4.70 (freshwater fish, Garten and Trabalka, 1983) 
4.79 for channel catfish (quoted, Skea et al., 1979) 
5.37 and 5.38 for male and female fathead minnows, respectively (Nebeker et al., 1974) 
 
Soil organic carbon/water partition coefficient, log Koc: 
5.61 (Lake Michigan sediments, Voice and Weber, 1985) 
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4.628 (2,2′,4,5,5′-pentachlorobiphenyl, Kenaga and Goring, 1980) 
4.88 (freshly amended Glendale soil), 4.73 (preconditioned Glendale soil), 4.47, 4.50 (Harvey 

soils), 4.40, 4.55 (Lea soils) (Fairbanks and O’Connor, 1984) 
6.72 (montmorillonite), 5.94 (blue clay), 8.21 (Saginaw Bay sand), 6.28 (Huron River suspended 

sediments) (Weber et al., 1983) 
3.16 (Woodburn silt loam, Haque et al., 1974) 
 
Octanol/water partition coefficient, log Kow: 
6.47 (Travis and Arms, 1988) 
5.61 (Voice and Weber, 1985) 
 
Solubility in organics (wt %): 
Pyridine (114 at 31 °C), diglycol monoethyl ether (173 at 26 °C), methanol (15 at 26 °C), ethanol 
(10 at 27 °C) (Monsanto, 1960) 
 
Solubility in water (µg/L): 
57 at 24 °C (shake flask-nephelometry, Hollifield, 1979) 
50 at 20 °C, ≈ 56 at 26 °C (Haque et al., 1974) 
At 11.5 °C: 24.2 (distilled water), 4.34 (artificial seawater) (Dexter and Pavlou, 1978) 
43 at 20 °C (Murphy et al., 1987) 
28.1 and 24.7 at 16.5 °C for membrane and carbon-filtered seawater, respectively. The following 

congeners and their respective concentrations (µg/L) for carbon filtered seawater were reported: 
2,2′,5,5′-tetrachlorobiphenyl (4.52), 2,2′,3,5′-tetrachlorobiphenyl (4.52), 2,2′,3,5′,6-pentachloro-
biphenyl (5.48), 2,2′,4,5,5′-pentachlorobiphenyl (3.19), 2,2′,3′,4,5-pentachlorobiphenyl (4.54), 
2,3′,4,4′,5-pentachlorobiphenyl (1.28), 2,2′,4,4′,5,5′-hexachlorobiphenyl (0.79), and 
2,2′,3,4,4′,6-hexachlorobiphenyl (0.42) (Wiese and Griffin, 1978) 

≈ 70 at 23 °C (Lee et al., 1979) 
 
Vapor density: 
13.36 g/L at 25 °C, 11.29 (air = 1) 
 
Vapor pressure (x 10-5 mmHg): 
7.71 at 25 °C (quoted, Mackay and Wolkoff, 1973) 
2.2 at 20 °C (Murphy et al., 1987) 
3.22 at 25 °C (estimated using GC retention data, Foreman and Bidleman, 1985) 
 
Environmental fate: 
 Biological. A strain of Alcaligenes eutrophus degraded 35% of the congeners by dechlorination 
under anaerobic conditions (Bedard et al., 1987). Indigenous microbes in the Center Hill 
Reservoir, TN oxidized 2-chlorobiphenyl (a congener present in trace quantities) into 
chlorobenzoic acid and chlorobenzoylformic acid. Biooxidation of the PCB mixture containing 54 
wt % chlorine was not observed (Shiaris and Sayler, 1982). 
 When PCB-1254 was statically incubated in the dark at 25 °C with yeast extract and settled 
domestic wastewater inoculum, no significant biodegradation was observed. At a concentration of 
5 mg/L, percent losses after 7, 14, 21, and 28-d incubation periods were 11, 42, 15, and 0, 
respectively. At a concentration of 10 mg/L, only 10 and 26% losses were observed after the 7 and 
14-d incubation periods, respectively (Tabak et al., 1981). 
 Reported degradation products by the microorganism Alcaligenes BM-2 for a mixture of 
polychlorinated biphenyls include monohydroxychlorobiphenyl, 2-hydroxy-6-oxochlorophenyl-
hexa-2,4-dieonic acid, chlorobenzoic acid, chlorobenzoylpropionic acid, chlorophenylacetic acid, 
and 3-chlorophenyl-2-chloropropenic acid (Yagi and Sudo, 1980). 
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 The white rot fungus Phanerochaete chrysosporium degraded the majority of congeners in 
PCB-1254 under ligninolytic (low-N) and under nonligninolytic (high-N) media. Degradation was 
more extensive in a malt extract media. The maximum percent decrease by weight in total 
congeners for PCB-1254 was 30.5 %. All congeners were degraded extensively regardless of the 
number of chlorines at the ortho, meta, and para positions indicating nonspecificity for the 
position of chlorine atoms (Yadav et al., 1995). 
 Soil. In two California soils (foc = 0.3 and 11.3%), 95% of the applied amount was recovered 
after 1 yr with no change in the congener composition. In the four remaining soils containing less 
organic carbon (0.06 to 1.9%), degradation resulted in preferential loss of congeners with the 
lowest molecular weight (Iwata et al., 1973). 
 Photolytic. PCB-1254 in a 90% acetonitrile/water solution containing 0.2–0.3 M sodium boro-
hydride and irradiated with UV light (λ = 254 nm) reacted to yield dechlorinated biphenyls. After 
16 h, no chlorinated biphenyls were detected. Without sodium borohydride, only 25% of 
PCB-1254 were destroyed after 16 h (Epling et al., 1988). In a similar experiment, PCB-1254 
(1,000 mg/L) in an alkaline 2-propanol solution was exposed to UV light (λ = 254 nm). After 30 
min, all of the PCB-1254 isomers were converted to biphenyl. When the radiation source was 
sunlight, only 25% was degraded after a 20-h exposure. But when the sensitizer phenothiazine (5 
mM) was added to the solution, photodechlorination of PCB-1254 was complete after 1 h at 350 
nm. In addition, when PCB-1254 contaminated soil was heated at about 80 °C in the presence of 
di-tert-butyl peroxide, complete dechlorination to biphenyl was observed (Hawari et al., 1992). 
 When PCB-1254 in a methanol/water solution (10:3) containing sodium methyl siliconate was 
irradiated with UV light (λ = 300 nm) for 5 h, most of the congeners dechlorinated to biphenyl 
(Hawari et al., 1991). In a similar experiment, a dilute solution of PCB-1254 in cyclohexane was 
exposed to a Montreal sunlight in December and January for 55 d at 10 °C. Dechlorination of the 
higher chlorinated congeners at the ortho position was observed. In addition, two cyclohexyl 
adducts of polychlorinated biphenyls containing three and four chlorine atoms were also formed in 
small amounts (0.6% of the original PCB-1254 added) (Lépine et al., 1992). The photolysis rate 
decreases as the oxygen content increases (Safe et al., 1976). 
 Chemical/Physical. When PCB-1254-contaminated sand was treated with a poly(ethylene 
glycol)/potassium hydroxide mixture at room temperature, 81% reacted after 6 d forming aryl 
poly(ethylene glycols) (Brunelle and Singleton, 1985). 
 Using methanol, ethanol, or 2-propanol in the presence of nickel chloride and sodium 
borohydride, dechlorination resulted in the formation of biphenyls with smaller quantities of 
mono- and dichlorobiphenyls (Dennis et al., 1979). 
 Zhang and Wang (1997) studied the reaction of zero-valent iron powder and palladium-coated 
iron particles with trichloroethylene and PCBs. In the batch scale experiments, 50 µL of 200 
µg/mL PCB-1254 in methanol was mixed with 1 mL ethanol/water solution (volume ratio = 1/9) 
and 0.1 g of wet iron or palladium/iron powder in a 2-mL vial. The vial was placed on a rotary 
shaker (30 rpm) at room temperature for 17 h. Trichloroethylene was completely dechlorinated by 
the nanoscale palladium/iron powders within the 17-h time period. Only partial dechlorination of 
PCB-1254 was observed when wet iron powder was used. 
 When exposed to fire, black soot containing PCBs, polychlorinated dibenzofurans, and 
chlorinated dibenzo-p-dioxins is formed (NIOSH, 1997). 
 PCB-1254 will not hydrolyze to any reasonable extent (Kollig, 1993). 
 When PCB-1254 was heated up to 315 °C in a closed system, no appreciable decomposition 
was observed (Monsanto, 1960). 
 Mackay and Wolkoff (1973) estimated an evaporation half-life of 1.2 min from a surface water 
body that is 25 °C and 1 m deep. 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: TWA 1 µg/m3, IDLH 5 
mg/m3; OSHA PEL: TWA 0.5 mg/m3; ACGIH TLV: TWA 1 mg/m3 (adopted). 
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Toxicity: 
 LC50 (7-d) for Macromia sp. 800 µg/L, Palaemonetes kadiakensis 3.0 µg/L (Johnson and 
Finley, 1980). 
 LC50 (5-d) for raibow trout 142 µg/L (Johnson and Finley, 1980) 
 LC50 (96-h) for Gammarus fasciatus 2,400 µg/L, Ischnura venticalis 200 µg/L, Orconectes nais 
100 µg/L, Procambarus sp. >550 µg/L, bluegill sunfish 2,740 µg/L, channel catfish >200 µg/L, 
cutthroat trout 42,500 µg/L, yellow perch >150 µg/L (Johnson and Finley, 1980). 
 LC50 for juvenile shrimp, Palaemonetes pugio ranged from 6.1 (salinity 1 and 7‰) to 7.8 µg/L 
(salinity 14 to 35‰), respectively (Roesijadi et al., 1976). 
 Acute oral LD50 for rats 1,010 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard (final): For all PCBs, the MCLG and MCL are zero and 0.5 µg/L, 
respectively (U.S. EPA, 2000). 
 
Uses: Secondary plasticizer for polyvinyl chloride; co-polymers of styrene-butadiene and 
chlorinated rubber to improve chemical resistance to attack. In fluorescent and high-intensity 
discharge ballasts manufactured prior to 1979 (U.S. EPA, 1998). 
 Sealing electrical bushings and terminals. Used instead of silicone oils in vacuum pumps. May 
have been added to automotive transmission oils to swell shrunken transmission seals in place. 
Ingredient in emulsifiable-type cuttings oils to increase heat resistance (Monsanto, 1960). 
 At a concentration of 5 to 25 wt %, increased the effective kill-life of the lindane spray up to 10 
times. May have been used in chlordane and BHC insecticide formulations. In polyurethane resin 
adhesive adhesive containing 16 wt % PCB-1254. Also in formulations plasticized with 3 parts 
dioctyl phthalate and 1 part PCB-1254 to increase chemical resistance of various polyvinyl 
chloride (Monsanto, 1960.) 
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PCB-1260 
 
Synonyms: Arochlor 1260; Aroclor 1260; CCRIS 901; Chlorodiphenyl (60% Cl); Clophen A60; 
Kanechlor; Phenoclor DP6; Polychlorinated biphenyl (Aroclor 1260). 
 

Clx Cly  
 

x + y = 4 thru 7 
 
CASRN: 11096-82-5; DOT: 2315; molecular formula: Not definitive. PCB-1260 is a mixture of 
many biphenyls with varying degrees of chlorination. According to Hutzinger et al. (1974), the 
approximate composition of PCB-1260 by weight is as follows: biphenyls (0%), chlorobiphenyls 
(0%), dichlorobiphenyls (0%), trichlorobiphenyls (0%), tetrachlorobiphenyls (1%), pentachlorobi-
phenyls (12%), hexachlorobiphenyls (38%), and heptachlorobiphenyls (41%); FW: ranges from 
324 to 460 (Nisbet and Sarofim, 1972) with an average value of 370 (Hutzinger et al., 1974); 
RTECS: TQ1362000; Merck Index: 12, 7725 
 
Physical state, color, and odor: 
Light yellow, sticky, soft, nonflammable resin with a faint odor 
 
Melting point (°C): 
31 (pour point, Broadhurst, 1972) 
 
Boiling point (°C): 
Distills at 385–420 (Monsanto, 1974) 
 
Density (g/cm3): 
1.58 (Mills et al., 1982) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.53 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
365–420 (Monsanto, 1960) 
 
Bioconcentration factor, log BCF: 
5.29 (fathead minnow, Veith et al., 1979a) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
1.7 at 20 °C (Murphy et al., 1987) 
0.244, 0.435, 0.754, 1.27, 2.10, 3.36, 5.27, 8.09, and 12.1 at 0.0, 5.0, 10.0, 15.0, 20.0, 25.0, 30.0, 

35.5, and 40.0 °C, respectively (predicted, Burkhard et al., 1985) 
 
Soil organic carbon/water partition coefficient, log Koc: 
6.42 (estimated, Montgomery, 1989) 
 
Octanol/water partition coefficient, log Kow: 
6.91 (Mackay, 1982) 
 
Solubility in organics: 
Soluble in most solvents (U.S. EPA, 1985) 
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Solubility in water (µg/L): 
80 at 24 °C (shake flask-nephelometry, Hollifield, 1979) 
2.7 (Monsanto, 1974) 
14.4 at 20 °C (Murphy et al., 1987) 
 
Vapor pressure (x 10-7 mmHg): 
405 at 25 °C (quoted, Mackay and Wolkoff, 1973) 
2 at 38 °C (Nisbet and Sarofim, 1972) 
63.1 at 20 °C (Murphy et al., 1987) 
130.5 at 25 °C (estimated using GC retention data, Foreman and Bidleman, 1985) 
 
Environmental fate: 
 Biological. Reported degradation products by the microorganism Alcaligenes BM-2 for a 
mixture of polychlorinated biphenyls include monohydroxychlorobiphenyl, 2-hydroxy-6-oxo-
chlorophenylhexa-2,4-dieonic acid, chlorobenzoic acid, chlorobenzoylpropionic acid, chloro-
phenylacetic acid, and 3-chlorophenyl-2-chloropropenic acid (Yagi and Sudo, 1980). When 
PCB-1260 was statically incubated in the dark at 25 °C with yeast extract and settled domestic 
wastewater inoculum, no significant biodegradation was observed (Tabak et al., 1981). 
 Wu et al. (1998) investigated the microbial reductive dechlorination of PCB-1260 in anaerobic 
slurries of estuarine sediments from Baltimore Harbor, MD. The slurries were amended with 800 
ppm PCB-1260 with and without the addition of 2,3,4,5-tetrachlorobiphenyl or 2,3,5,6-
tetrachlorobiphenyl and incubated at 30 °C under methanogenic conditions. Without the addition 
of the tetrachlorobiphenyls, chlorine atoms at the meta and ortho positions on the PCB congeners 
decreased by 45 and 9%, respectively. When 2,3,4,5-tetrachlorobiphenyl and 2,3,5,6-
tetrachlorobiphenyl were added, chlorine atoms at the meta position decreased by 65 and 55% and 
chlorines at the ortho positions decreased by 18 and 12%, respectively. After 181 d, hexa- and 
nonachlorobiphenyls decreased by 65, 75, and 88% in PCB-1260 alone, PCB-1260 + 2,3,5,6-
tetrachlorobiphenyl, and PCB-1260 + 2,3,4,5-tetrachlorobiphenyl. The investigators concluded 
that the addition of a single congener stimulated the dechlorination of PCB-1260. 
 The white rot fungus Phanerochaete chrysosporium degraded the majority of congeners in 
PCB-1260 under ligninolytic (low-N) and under nonligninolytic (high-N) media. Degradation was 
more extensive in a malt extract media where the maximum percent decrease by weight in total 
congeners for PCB-1260 was 17.6 %. All congeners were degraded extensively regardless of the 
number of chlorines at the ortho, meta, and para positions indicating nonspecificity for the 
position of chlorine atoms (Yadav et al., 1995). 
 Photolytic. PCB-1260 in a 90% acetonitrile/water solution containing 0.2 to 0.3 M sodium 
borohydride and irradiated with UV light (λ = 254 nm) reacted to yield dechlorinated biphenyls. 
After 2 h, about 75% of the congeners were destroyed. Without sodium borohydride, only 10% of 
the congeners had reacted. Products identified by GC include biphenyl, 2-, 3- and 4-
chlorobiphenyl, six dichlorobiphenyls, three trichlorobiphenyls, 1-phenyl-1,4-cyclohexadiene, and 
1-phenyl-3-cyclohexene (Epling et al., 1988). 
 Chemical/Physical. Zhang and Rusling (1993) evaluated the bicontinuous microemulsion of 
surfactant/oil/water as a medium for the dechlorination of polychlorinated biphenyls by 
electrochemical catalytic reduction. The microemulsion (20 mL) contained didodecyldimethyl-
ammonium bromide, dodecane, and water at 21, 57, and 22 wt %, respectively. The catalyst used 
was zinc phthalocyanine (4.5 nM). When PCB-1260 (100 mg), the emulsion and catalyst were 
subjected to a current of mA/cm2 on 11.2 cm2 lead electrode for 18 h, a dechlorination yield of 
>99.8 % was achieved. Reaction products included minor amounts of mono- and dichloro-
biphenyls (0.02 mg), biphenyl and reduced alkylbenzene derivatives. 
 When PCB-1260-contaminated sand was treated with a poly(ethylene glycol)/potassium 
hydroxide mixture at room temperature, more than 99% reacted after 2 d forming aryl 
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poly(ethylene glycols) (Brunelle and Singleton, 1985). 
 PCB-1260 will not hydrolyze to any reasonable extent (Kollig, 1993). 
 Mackay and Wolkoff (1973) estimated an evaporation half-life of 28.8 min from a surface water 
body that is 25 °C and 1 m deep. 
 
Toxicity: 
 LC50 (96-h) bluegill sunfish >400 µg/L, channel catfish >400 µg/L, cutthroat trout 60,900 µg/L, 
rainbow trout >232 µg/L (Johnson and Finley, 1980). 
  
 Suspected human carcinogen. Acute oral LD50 for rats 1,315 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard (final): For all PCBs, the MCLG and MCL are zero and 0.5 µg/L, 
respectively (U.S. EPA, 2000). 
 
Uses: Secondary plasticizer for polyvinyl chloride; in polyester resins to increase strength of 
fiberglass; varnish formulations to improve water and alkali resistance; as an insulator fluid for 
electric condensers and as an additive in very high pressure lubricants. In fluorescent and high-
intensity discharge ballasts manufactured prior to 1979 (U.S. EPA, 1998). 
 Also used in wire or cable coatings; impregnants in cotton and asbestos braided insulation; 
coating on glass air filter pads, metal mesh to filter air and gas streams (Monsanto, 1960). 
 At a concentration of 5 to 25 wt %, increased the effective kill-life of the lindane spray up to 10 
times. May have been used in chlordane and BHC insecticide formulations and in melt coatings 
for paper and cloth. In various nitrocellulose lacquers to impart weather resistance, luster, 
adhesion, and decreased burning rate. These lacquers may also contain dibutyl phthalate and/or 
tricresyl phosphate. A typical paper lacquer may contain acetone, isobutyl acetate, ethanol, toluene 
and up to 20 wt % PCB-1260 (Monsanto, 1960). 
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PENTACHLOROBENZENE 
 
Synonyms: BRN 1911550; CCRIS 5927; EINECS 210-172-0; NSC 1857; PCB; PCBz; QCB; 
RCRA waste number U183. 
 

Cl

Cl

Cl

Cl

Cl

 
 
CASRN: 608-93-5; molecular formula: C6HCl5; FW: 250.34; RTECS: DA6640000 
 
Physical state and color: 
White needles 
 
Melting point (°C): 
86 (Weast, 1986) 
84.6 (Miller et al., 1984) 
 
Boiling point (°C): 
277 (Weast, 1986) 
 
Density (g/cm3): 
1.8342 at 16.5 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.59 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
None (Dean, 1987) 
 
Entropy of fusion (cal/mol⋅K): 
13.5 (Domalski and Hearing, 1998) 
13.8 (Miller et al., 1984) 
 
Heat of fusion (kcal/mol): 
4.92 (Miller et al., 1984) 
4.80 (Domalski and Hearing, 1998) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
7.1 at 20 °C (gas stripping-GC, Oliver, 1985) 
3.69, 4.88, 6.72, 6.58, 12.25, and 27.26 at 14.8, 20.1, 22.1, 24.2, 34.8, and 50.5 °C, respectively 

(wetted-wall column, ten Hulscher et al., 1992) 
5.14 at 25 °C (continuous flow sparger, Sproule et al., 1991) 
 
Ionization potential (eV): 
8.8, 9.11, 9.21 (Lias et al., 1998) 
 
Bioconcentration factor, log BCF: 
3.53 (28-d exposure, Lepomis machrochirus, Veith et al., 1980) 
3.60 (algae, Geyer et al., 1984) 
4.16 (activated sludge), 3.48 (golden ide) (Freitag et al., 1985) 
3.71 (Lepomis machrochirus), 3.85 (Oncorhynchus mykiss), 3.86 (Poecilia reticulata) (2-d 
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exposure, Banerjee et al., 1984a) 
3.84 (freshwater fish, Garten and Trabalka, 1983) 
3.63 (Mytilus edulis, Renberg et al., 1985) 
5.93 (Atlantic croakers), 6.12 (blue crabs), 4.96 (spotted sea trout), 5.57 (blue catfish) (Pereira et 

al., 1988) 
5.41 (Poecilia reticulata, Könemann and van Leeuwen, 1980) 
4.36 (Poecilia reticulata, Schrap and Opperhuizen, 1990) 
4.41 (Poecilia reticulata, Bruggeman et al., 1984) 
3.92 (31-d exposure, fathead minnow, Carlson and Kosian, 1987) 
3.67 (Poecilia reticulata, 5-d exposure, van Hoogan and Opperhuizen, 1988) 
4.23 (Poecilia reticulata, multiple exposure, Opperhuizen et al., 1985) 
5.22 (pond snail, Legierse et al., 1998) 
3.82 (Oncorhynchus mykiss, 10-d exposure, Qiao and Farrell, 1996) 
4.45 (24-h exposure, Oryzias latipes, Ikemoto et al., 1992) 
3.07 (Hyalella azteca), 2.74 (Chironomus tentans), 3.46 (Diporeia spp.) (Schuler et al., 2006) 
 
Soil organic carbon/water partition coefficient, log Koc: 
6.3 (average of 7 suspended sediment samples from the St. Clair and Detroit Rivers, Lau et al., 

1989) 
4.36, 4.52, 5.57 (Paya-Perez et al., 1991) 
4.68 (lake sediment, Schrap et al., 1994) 
4.06, 4.55, and 4.74 in Iowa soil, North River, and Charles River sediments, respectively (Wu and 

Gschwend, 1986) 
4.60 (Georgia sediments, Karickhoff and Morris, 1985a) 
4.72 (Lake Oostvaarders plassen sediment, Ter Laak et al., 2005) 
4.89 (Lake Oostvaarders plassen), 4.39 (Ransdorperdie), 4.63 (Noordzeekanaal) (Netherlands 

sediments, Sijm et al., 1997) 
5.38 (sandy soil, Van Gestel and Ma, 1993) 
 
Octanol/water partition coefficient, log Kow: 
5.17 at 25 °C (shake flask-GC, Watarai et al., 1982) 
5.18 (average of three values, generator column-HPLC, Garst, 1984) 
4.94 at 23 °C (shake flask-LSC, Banerjee et al., 1980; Veith et al., 1980) 
5.19 (Kenaga and Goring, 1980) 
4.88 at 22 °C (shake flask-GC, Könemann et al., 1979; Geyer et al., 1984) 
5.75 (estimated using HPLC, DeKock and Lord, 1987) 
5.20 at 13 °C, 5.05 at 19 °C, 4.70 at 28 °C, 4.66 at 33 °C (shake flask-GC, Opperhuizen et al., 

1988) 
5.183 at 25 °C (shake flask-GLC, de Bruijn et al., 1989) 
5.06 (estimated from HPLC capacity factors, Hammers et al., 1982) 
5.03 (generator column-GC, Miller et al., 1984; generator column-GC, Wasik et al., 1981) 
5.69 (Bruggeman et al., 1982) 
5.20 (shake flask-GC, Pereira et al., 1988) 
5.20, 5.06, 4.94, 4.79, and 4.66 at 5, 15, 25, 35, and 45 °C, respectively (shake flask-GC, Bahadur 

et al., 1997) 
 
Solubility in organics: 
Very soluble in ether (Sax and Lewis, 1987) 
 
Solubility in water: 
870 µg/L at 25 °C (shake flask-GC, Boyd et al., 1998) 
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5.37 µmol/L at 20 °C (Veith et al., 1980) 
5.32 µmol/L at 25 °C (shake flask-LSC, Banerjee et al., 1980) 
3.32 µmol/L at 25 °C (generator column-GC, Miller et al., 1984) 
2.24 µmol/L at 25 °C (shake flask-UV spectrophotometry, Yalkowsky et al., 1979) 
145, 254, 419, 618, and 856 µg/L at 5, 15, 25, 35, and 45 °C, respectively (generator column-GC, 

Shiu et al., 1997) 
447 µg/L at 27 °C (shake flask-GC, Shiu et al., 1997) 
0.72 µmol/L in 1:1 ratio of distilled water and tap water at 22 °C (generator column-GC, 

Opperhuizen et al., 1985) 
 
Vapor pressure (mmHg): 
6 x 10-3 at 20–30 °C (quoted, Mercer et al., 1990) 
 
Environmental fate: 
 Biological. In activated sludge, <0.1% mineralized to carbon dioxide after 5 d (Freitag et al., 
1985). The half-life of pentachlorobenzene in an anaerobic enrichment culture was 24 h 
(Beurskens et al., 1993). In an enrichment culture derived from a contaminated site in Bayou 
d’Inde, LA, pentachlorobenzene underwent reductive dechlorination to 1,2,4,5- and 1,2,3,5-
tetrachlorobenzene at relative molar yields of 9 and 91%, respectively. The maximum 
dechlorination rate, based on the recommended Michaelis-Menten model, was 131 nM/d 
(Pavlostathis and Prytula, 2000). 
 Soil. An estimated degradation half-life of 270 d was reported for pentachlorobenzene in soil 
(Beck and Hansen, 1974). 
 Photolytic. UV irradiation (λ = 2537 Å) of pentachlorobenzene in n-hexane solution for 3 h 
produced a 50% yield of 1,2,4,5-tetrachlorobenzene and a 13% yield of 1,2,3,5-tetra-
chlorobenzene (Crosby and Hamadmad, 1971). Irradiation (λ ≥285 nm) of pentachlorobenzene 
(1.1–1.2 mM/L) in an acetonitrile-water mixture containing acetone (0.553 mM/L) as a sensitizer 
gave the following products (% yield): 1,2,3,4-tetrachlorobenzene (6.6), 1,2,3,5-tetra-
chlorobenzene (52.8), 1,2,4,5-tetrachlorobenzene (15.1), 1,2,4-trichlorobenzene (1.9), 1,3,5-tri-
chlorobenzene (5.3), 1,3-dichlorobenzene (0.9), 2,2′,3,3′,4,4′,5,6,6′-nonachlorobiphenyl (2.08), 
2,2′,3,3′,4,4′,5,5′,6-nonachlorobiphenyl (0.34), 2,2′,3,3′,4,5,5′,6,6′-nonachlorobiphenyl (trace), 
one octachlorobiphenyl (0.53), and one heptachlorobiphenyl (0.49) (Choudhry and Hutzinger, 
1984). Without acetone, the identified photolysis products (% yield) included 1,2,3,4-tetra-
chlorobenzene (3.7), 1,2,3,5-tetrachlorobenzene (13.5), 1,2,4,5-tetrachlorobenzene (2.8), 1,2,4-tri-
chlorobenzene (12.7), 1,3,5-trichlorobenzene (1.0) and 1,4-dichlorobenzene (6.7) (Choudhry and 
Hutzinger, 1984). 
 A carbon dioxide yield of 2.0% was achieved when pentachlorobenzene adsorbed on silica gel 
was irradiated with light (λ >290 nm) for 17 h (Freitag et al., 1985). 
 The experimental first-order decay rate for pentachlorobenzene in an aqueous solution con-
taining a nonionic surfactant micelle (Brij 58, a polyoxyethylene cetyl ether) and illuminated by a 
photoreactor equipped with 253.7-nm monochromatic UV lamp is 1.47 x 10-2/sec. The 
corresponding half-life is 47 sec. Photoproducts reported include all tetra-, tri-, and dichloro-
benzenes, chlorobenzene, benzene, phenol, hydrogen, and chloride ions (Chu and Jafvert, 1994). 
 Chemical/Physical. Emits toxic chlorinated acids and phosphene when incinerated (Sittig, 
1985). 
 Based on an assumed base-mediated 1% disappearance after 16 d at 85 °C and pH 9.70 (pH 
11.26 at 25 °C), the hydrolysis half-life was estimated to be >900 yr (Ellington et al., 1988). 
 
Toxicity: 
 EC50 (48-h) for Daphnia magna 122 µg/L (Hermens et al., 1984) and 150 µg/L (Marchini et al., 
1999). 
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 EC50 (growth reduction) for mosquito fish (Gambusia affinis) 37 nmol/L (Chaisuksant et al., 
1998). 
 LC50 (14-d) for Poecilia reticulata 177 µg/L (Könemann, 1981). 
 LC50 (96-h) for bluegill sunfish 250 µg/L (Spehar et al., 1982), mosquito fish (Gambusia affinis) 
0.80 µmol/L (Chaisuksant et al., 1998); for Poecilia reticulata 135 µg/L (van Hoogen and 
Opperhuizen, 1988), Cyprinodon variegatus 800 ppb using natural seawater (Heitmuller et al., 
1981). 
 LC50 (72-h) for Cyprinodon variegatus 3.2 to 10 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for Daphnia magna 5.3 mg/L (LeBlanc, 1980), Cyprinodon variegatus 9.6 ppm 
(Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna 17 mg/L (LeBlanc, 1980), Cyprinodon variegatus >32 ppm 
(Heitmuller et al., 1981). 
 LC50 11.8 and 62.5 µg/L (soil porewater concentration) for earthworm (Eisenia andrei) and 55 
and 108 µg/L (soil porewater concentration) for earthworm (Lumbricus rubellus) (Van Gestel and 
Ma, 1993). 
 Acute oral LD50 for rats 1,080 mg/kg, mice 1,175 mg/kg (quoted, RTECS, 1985). 
 Heitmuller et al. (1981) reported a NOEC of 300 ppb. 
 
Source: Pentachlorobenzene may enter the environment from leaking dielectric fluids containing 
this compound. Pentachlorobenzene may be present as an undesirable by-product in the chemical 
manufacture of hexachlorobenzene, pentachloronitrobenzene, tetrachloroenzenes, tetrachloroeth-
ylene, trichloroethylene, and 1,2-dichloroethane (U.S. EPA, 1980). 
 
Uses: On gold courses for managing and treating fungal disease; chemical research and organic 
synthesis. 
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PENTACHLOROETHANE 
 
Synonyms: BRN 1736845; Caswell No. 639B; CCRIS 494; EINECS 200-925-1; EPA pesticide 
chemical code 598300; Ethane pentachloride; NCI-C53894; Pentalin; Pentaline; RCRA waste 
number U184; UN 1669. 
 

Cl

Cl
Cl

Cl

Cl  
 
CASRN: 76-01-7; DOT: 1669; DOT label: Poison; molecular formula: C2HCl5; FW: 202.28; 
RTECS: KI6300000; Merck Index: 12, 7241 
 
Physical state, color, and odor: 
Clear, colorless liquid with a sweetish, chloroform-like odor 
 
Melting point (°C): 
-29.0 (quoted, Horvath, 1982) 
 
Boiling point (°C): 
159.72 (Boublik et al., 1973) 
160.5 (Dean, 1987) 
 
Density (g/cm3): 
1.6796 at 20 °C (Weast, 1986) 
1.6808 at 20 °C, 1.6732 at 25 °C (quoted, Riddick et al., 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.79 at 20 °C using method of Hayduk and Laudie (1974) 
 
Heat of fusion (kcal/mol): 
2.7 (Dean, 1987) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
2.11 at 30 °C (headspace-GC, Sanz et al., 1997) 
 
Ionization potential (eV): 
11.0, 11.28 (Lias et al., 1998) 
 
Bioconcentration factor, log BCF: 
1.83 (bluegill sunfish, Veith et al., 1980) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.28 (quoted, Mercer et al., 1990) 
 
Octanol/water partition coefficient, log Kow: 
2.89 (Veith et al., 1980) 
 
Solubility in organics: 
Miscible with alcohol and ether (Windholz et al., 1983) 
 
Solubility in water: 
3.8 mM at 20 °C (Veith et al., 1980) 



Pentachloroethane    873 
 

 

470 mg/kg H2O at 25 °C (O’Connell, 1963) 
500 mg/kg at 25 °C (McGovern, 1943) 
500 and 769 mg/L at 20 and 25 °C, respectively (shake flask-fluorescence, Mackay and Shiu, 

1981) 
 
Vapor density: 
8.27 g/L at 25 °C, 6.98 (air = 1) 
 
Vapor pressure (mmHg): 
3.4 at 20 °C, 6 at 30 °C (quoted, Verschueren, 1983) 
4.5 at 25 °C (Mackay and Shiu, 1981) 
 
Environmental fate: 
 Chemical/Physical. At various pHs, pentachloroethane hydrolyzed to tetrachloroethylene 
(Jeffers et al., 1989; Roberts and Gschwend, 1991). Dichloroacetic acid was also reported as a 
hydrolysis product. Reacts with alkalies and metals producing explosive chloroacetylenes 
(NIOSH, 1997). The reported hydrolysis half-life at 25 °C and pH 7 is 3.6 d (Jeffers et al., 1989). 
 In anoxic hypolimnion samples collected from Lower Mystic Lake, MA, pentachloroethane was 
abiotically transformed within days to tetrachloroethylene via dehydrohalogenation pathway and 
to trichloroethylene via reductive elimination. After 10 d, mass balances of 91 and 86% were 
reported for unaltered and filter-sterilized samples, respectively. A disappearance rate constant of 
0.26/d was reported for pentachloroethane for both the unaltered and filter-sterilized samples. The 
disappearance of pentachloroethane was abiotic in origin due to the reactions with naturally 
occurring aqueous polysulfides, H2S and Sn

-2 (Miller et al., 1998a). 
 The evaporation half-life of pentachloroethane (1 mg/L) from water at 25 °C using a shallow-
pitch propeller stirrer at 200 rpm at an average depth of 6.5 cm was 46.5 min (Dilling, 1977). 
 
Toxicity: 
 EC50 (48-h) for Pseudokirchneriella subcapitata 7.22 mg/L (Hsieh et al., 2006). 
 LC50 (7-d) for Poecilia reticulata 15 mg/L (Könemann, 1981). 
 LC50 (96-h) for fathead minnows 7.3 mg/L (Veith et al., 1983), bluegill sunfish 7.2 mg/L 
(Spehar et al., 1982). 
 LC50 (48 and 24-h) for Daphnia magna 63 mg/L (LeBlanc, 1980). 
 
Drinking water standard: No MCLGs or MCLs have been proposed (U.S. EPA, 1996). 
 
Uses: Solvent for chemicals, resins, gums; removing oil and grease from metal parts; dry cleaning 
agent; timber drying agent; fumigant. 



 

874 

PENTACHLOROPHENOL 
 
Synonyms: Acutox; AD 73; AI3-00134; BRN 1285380; C-02575; Caswell No. 641; CCRIS 1663; 
Chempenta; Chemtol; Chlon; Chlorophen; CM 613; CP 1309; Cryptogil OL; Dow dormant 
fungicide; Dowcide 7; Dowicide 7; Dowicide EC-7; Dowicide G; Dow pentachlorophenol DP-2 
antimicrobial; Dura treet II; Durotox; EINECS 201-778-6; EP 30; EPA pesticide chemical code 
063001; Forpen-50 wood preservative; Fungifen; Fungol; Glazd penta; Grundier arbezol; Lauxtol; 
Lauxtol A; Liroprem; Monsanto penta; Moosuran; NCI-C54933; NCI-C55378; NCI-C56655; 
NSC 263497; PCP; Penchlorol; Penta; Pentachlorofenol; Pentachlorofenolo; Pentachlorophenate; 
Pentachlorphenol; 2,3,4,5,6-Pentachlorophenol; Pentacon; Pentakil; Penta ready; Pentasol; Penta 
WR; Penwar; Peratox; Permacide; Permaguard; Permasan; Perma-tox DP-2; Permatox Penta; 
Permite; Priltox; RCRA waste number U242; Santobrite; Santophen; Santophen 20; Sinituho; 
Term-i-trol; Thompson’s wood fix; UN 3155; Weedone; Witophen P; Woodtreat A. 
 

OH

Cl

Cl

Cl

Cl

Cl

 
 
Note: Technical grades typically contain many impurities, including but not limited to, 
hexachlorobenzene, PCBs, tetra- and trichlorophenols, hexa-, hepta-, and octachlorodibenzo-p-
dioxins. 
 
CASRN: 87-86-5; DOT: 2020; molecular formula: C6HCl5O; FW: 266.34; RTECS: SM6300000; 
Merck Index: 12, 7242 
 
Physical state, color, and odor: 
White flakes or needles with a phenolic odor. At 40 °C, the average odor threshold concentration 
and the lowest concentration at which an odor was detected were 23 and 9.3 µg/L, respectively. At 
25 °C, the lowest concentration at which a taste was detected was 8 µg/L (Young et al., 1996). 
 
Melting point (°C): 
191 (Weast, 1986) 
 
Boiling point (°C): 
310 (Melnikov, 1971) 
 
Density (g/cm3): 
1.978 at 22 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.49 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
4.80 (Blackman et al., 1955) 
5.3 (Eder and Weber, 1980) 
 
Entropy of fusion (cal/mol⋅K): 
8.86 (Plato and Glasgow, 1969) 
 
Heat of fusion (kcal/mol): 
4.100 (DSC, Plato and Glasgow, 1969) 
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Flash point (°C): 
Noncombustible solid (NIOSH, 1997) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
2.8 (Eisenreich et al., 1981) 
21 (quoted, Petrasek et al., 1983) 
 
Bioconcentration factor, log BCF: 
2.28 (Morone saxatilis, 24-h exposure, Gates and Tjeerdema, 1993) 
2.66 (midge Chirononum riparius, Lydy et al., 2004) 
3.10 (Chlorella fusca, Geyer et al., 1981, 1984) 
1.60 (killifish, Trujillo et al., 1982) 
2.54 (Zeucisens idus melanotus, 24-h exposure, Korte et al., 1978) 
1.90–2.08 and 1.79–1.93 for freshwater mussels Anodanta anatina and Pseudanodonta compla-

nata, respectively (Makela and Oikari, 1995) 
1.72, 2.11, and 2.78 pHs of 9, 8, and 7, respectively (4-d exposure, Stehly and Hayton, 1990) 
2.63, 2.80 (earthworm, Van Gestel and Ma, 1988) 
3.04 (activated sludge), 2.41 (golden ide) (Freitag et al., 1985) 
2.54 (mussel, Geyer et al., 1982) 
0.70–1.68 (Cyprinodon variegatus, 28 to 151-d exposure, Parrish et al., 1978) 
2.89 (freshwater fish), 2.11 (fish, microcosm) (Garten and Trabalka, 1983) 
2.00 (trout, Hattula et al., 1981) 
2.45–3.03 (Pimephales promelas, 32-d exposure, Spehar et al., 1985) 
2.33 (Jordanella floridae, Devillers et al., 1996) 
1.81 (Crassostrea virginica, Schimmel and Garnas, 1981) 
2.89 (Pimephales promelas, 32-d exposure, Veith et al., 1979) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.95 (Kenaga, 1980a) 
2.96, 2.47, >2.68 (various Norwegian soils, Seip et al., 1986) 
3.41 (Detroit River sediment, Jepsen and Lick, 1999) 
4.16 (Jury et al., 1987) 
3.10–3.26 and 4.40 calculated for dissociated and undissociated species, respectively (Lagas, 

1988) 
4.04 using mobile phase buffered to pH 3 (estimated from HPLC capacity factors, Hodson and 

Williams, 1988) 
Kd = 1.73 mL/g (Eder and Weber, 1980) 
Bluepoint soil: 5.27 and 5.71 at pHs 7.8 and 7.4, respectively; Glendale soil: 5.58 and 5.52 at pHs 

7.3 and 4.3, respectively (Bellin et al., 1990) 
2.76 (coarse sand), 2.48 (loamy sand) (Kjeldsen et al., 1990) 
3.89 at pH 5.2 (Humaquept sand, Lafrance et al., 1994) 
3.75 (sandy soil), 3.55 (sand), 3.90 (peaty sand) (Van Gestel and Ma, 1993) 
2.36 (Callahan soil, pH 7.3), 3.01 (Montana soil, pH 7.9) (Donaldson and Miller, 1997) 
3.39 at pH 3, 3.13 at pH 5.5, 3.01 at pH 7 (aquatic humic sorbent, Peuravuori et al., 2002) 
 
Octanol/water partition coefficient, log Kow: 
5.86 (Banerjee et al., 1984) 
4.84 at pH 1.2, 4.72 at pH 2.4, 4.62 at pH 3.4, 4.57 at pH 4.7, 3.72 at pH 5.9, 3.56 at pH 6.5, 3.32 

at pH 7.2, 3.20 at pH 7.8, 3.10 at pH 8.4, 2.75 at pH 8.9, 1.45 at pH 9.3, 1.36 at pH 9.8, 1.30 at 
pH 10.5, 2.42 at pH 10.5, 1.30 at pH 11.5, 1.67 at pH 12.5, 3.86 at pH 13.5 (Kaiser and 
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Valdmanis, 1982) 
3.69 (Geyer et al., 1982) 
5.24 (Schellenberg et al., 1984) 
3.807 (Lu and Metcalf, 1975) 
5.0 (Van Gestel and Ma, 1988) 
4.16 (Rao and Davidson, 1980) 
4.07 (Riederer, 1990) 
5.11 (RP-HPLC, Garst and Wilson, 1984) 
5.02 (Kishino and Kobayashi, 1994) 
5.24 (Leuenberger et al., 1985) 
 
Solubility in organics: 
At 20 °C (g/100 g solution): methanol (57.0), anhydrous ethanol (53.0), 95% ethanol (47.5), 
diethylene glycol monomethyl ether (48.0), pine oil (32.0), diethylene glycol monoethyl ether 
(30.0), diethylene glycol (27.5), 2-ethoxyethanol (27.0), dioxane (11.5), benzene (11.0), ethylene 
glycol (6.0), diesel oil (3.1), fuel oil (2.6) (Carswell and Nason, 1938). 
 
Solubility in water: 
37.7 mM at 22.7 °C and pH 9.46 (Arcand et al., 1995) 
16 mg/L (Mills and Hoffman, 1993) 
35 mg/L at 50 °C, 85 mg/L at 70 °C (quoted, Verschueren, 1983) 
20 mg/L at 20 °C (Kearney and Kaufman, 1976) 
In mg/kg solution: 5, 18, 35, 58, and 85 at 0, 27, 50, 62, and 70 °C, respectively (Carswell and 

Nason, 1938) 
14 ppm at 20 °C, 19 ppm at 30 °C (quoted, Bevenue and Beckman, 1967) 
14 mg/L at 20 °C, 20 mg/L at 30 °C (Gunther et al., 1968) 
2.0 mg/L (Gile and Gillett, 1979) 
12 mg/L at 20 °C (Riederer, 1990) 
21.4, 57.8, and 86.2 mg/L at 25.1, 34.5, and 46.8 °C, respectively (shake flask-conductimetry, 

Achard et al., 1996) 
9.59 mg/L at 25 °C and pH 5.1 (Blackman et al., 1955) 
10.8 mg/L at 27 °C and pH 5.0 (Toyota and Kuwahara, 1967) 
11 mg/L at 22 °C (Jepsen and Lick, 1999) 
In mg/L at 25 °C: 7.64 (pH 1.74), 8.00 (pH 3.05), 10.8 (pH 4.17), 13.0 (pH 4.55), 1,390 (pH 6.73), 

2,000 (pH 6.88), 3,670 (pH 7.13), 10,900 (pH 7.68), 19,200 (pH 7.92), 27,700 (pH 8.11), 52,700 
(pH 8.44), 234,000 (pH 10.2), 233,000 (pH 11.8), 243,000 (pH 13.2) (Huang et al., 2000) 

13.4 mg/L at 23.6 °C and 750 mmHg (slow stirring-HPLC, Curren and Burk, 1997) 
 
Vapor pressure (x 10-5 mmHg): 
1.7 at 0 °C, 17 at 20 °C, 310 at 50 °C, 2,400 at 75 °C, 140,000 at 100 °C (Carswell and Nason, 

1938) 
2.14 at 20 °C (Dobbs and Cull, 1982) 
11 at 20 °C, 1.7 at 23 °C, 0.76 at 30 °C, 26 at 40 °C (Klöpffer et al., 1988) 
1.7 at 20.25 °C (Gile and Gillett, 1979) 
7.5 at 25 °C (extrapolated from vapor pressures determined at higher temperatures, Tesconi and 

Yalkowsky, 1998) 
90 at 25.00 °C (Lei et al., 1999a) 
81 at 46 °C (dynamic boiling point method, McDonald et al., 1959) 
 
Environmental fate: 
 Biological. Under aerobic conditions, microbes in estuarine water partially dechlorinated 
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pentachlorophenol to trichlorophenol (Hwang et al., 1986). The disappearance of pentachloro-
phenol was studied in four aquaria, with and without mud, under aerobic and anaerobic conditions. 
Potential biological and/or chemical products identified include pentachloroanisole, 2,3,4,5-, 
2,3,4,6-, and 2,3,5,6-tetrachlorophenol (Boyle, 1980). 
 Pentachlorophenol degraded in anaerobic sludge to 3,4,5-trichlorophenol, which was reduced to 
3,5-dichlorophenol (Mikesell and Boyd, 1985). In activated sludge, only 0.2% of the applied 
amount was mineralized to carbon dioxide after 5 d (Freitag et al., 1985). 
  Pentachlorophenol was statically incubated in the dark at 25 °C with yeast extract and settled 
domestic wastewater inoculum. Significant biooxidation was observed but with a gradual 
adaptation during a 14-d period to achieve complete degradation at 5 mg/L substrate cultures. At a 
concentration of 10 mg/L, it took 28 d for pentachlorophenol to degrade completely (Tabak et al., 
1981). 
 Pentachlorophenol was also subject to methylation by a culture medium containing 
Trichoderma viride affording pentachloroanisole (Cserjesi and Johnson, 1972). 
 Melcer and Bedford (1988) studied the fate of pentachlorophenol in municipal activated sludge 
reactor systems that were operated at solids retention times of 10 to 20 d and hydraulic retention 
times of 120 d. Under these conditions, pentachlorophenol concentrations decreased from 0.1 and 
12 mg/L to <10 µg/L. At solids retention times of 5 d or less, pentachlorophenol degradation was 
incomplete. 
 Soil. Under anaerobic conditions, pentachlorophenol may undergo sequential dehalogenation to 
produce m-chlorophenol, tetra-, tri-, and dichlorophenols (Kobayashi and Rittman, 1982). In 
aerobic and anaerobic soils, pentachloroanisole was the major metabolite, with minor quantities of 
2,3,6-trichlorophenol, 2,3,4,5- and 2,3,5,6-tetrachlorophenol (Murthy et al., 1979). Knowlton and 
Huckins (1983) reported 2,3,5,6-tetrachlorophenol and carbon dioxide as major metabolites in 
soil. Degradation was rapid in estuarine sediments having pH values of 6.5 and 8.0. Following a 
17-d lag period, 70% of pentachlorophenol degraded (DeLaune, 1983). After 160 d in aerobic soil, 
only 6% biodegradation was observed (Baker and Mayfield, 1980). 
 Weiss et al. (1982) studied the fate of [14C]pentachlorophenol added to flooded rice soil in a 
plant growth chamber. After one growing season, the following residues were observed (% of 
applied radioactivity): unidentified unextractable/bound compounds (28.61%), pentachlorophenol 
(0.51%), conjugated pentachlorophenol (0.61%), 2,3,6-, 2,4,5-, 2,4,6-, 2,3,4-, 2,3,5-, and 3,4,5-
trichlorophenols (1.27%), 2,3,4,5-tetrachlorophenol (0.38%), 2,3,4-, 2,3,6-, 2,4,6-, and 3,4,5-tri-
chloroanisoles (0.08%), 2,3,4,5-tetrachloroanisole (0.02%), pentachloroanisole (0.02%), and 
unidentified conversion products (including highly polar hydrolyzable and nonhydrolyzable 
compounds) (4.74%). 
 Metabolites identified in soil beneath a sawmill environment where pentachlorophenol was used 
as a wood preservative include pentachloroanisole, 2,3,4,6-tetrachloroanisole, tetrachloro-
catechol, tetrachlorohydroquinone, 3,4,5-trichlorocatechol, 2,3,6-trichlorohydroquinone, 3,4,6-
trichlorocatechol, and 2,3,4,6-tetrachlorophenol (Knuutinen et al., 1990). 
 Surface Water. Crossland and Wolff (1985) reported that the phototransformation half-life of 
pentachlorophenol in surface water ranged from 1.5 to 3.0 d. In a laboratory experiment, the 
average volatilization half-life of pentachlorophenol in a stirred water vessel (outer dimensions 22 
x 10 x 21 cm) at 23 °C and an air flow rate of 0.20 m/sec is 624 min. The half-life was 
independent of wind velocity <1 m/sec or air humidity but very dependent upon temperature. 
Given that pentachlorophenol is a moderately strong acid, the experiments were repeated using 
four different buffered solutions. The average half-lives were 151 h at pH 4.0, 167 h at pH 3.3, 
303 h at pH 5.1, and 3,120 h at pH 6.0At pH. No volatilization was observed at pH 8.0 (Klöpffer 
et al., 1982). 
 Groundwater. According to the U.S. EPA (1986), pentachlorophenol has a high potential to 
leach to groundwater. 
 Photolytic. When pentachlorophenol in distilled water is exposed to UV irradiation, it is 
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photolyzed to give tetrachlorophenols, trichlorophenols, chlorinated dihydroxybenzenes, and di-
chloromaleic acid. Phototransformation rates of 0.6/h (half-life 1 h) and 0.37/h (half-life 2 h) were 
reported at temperatures of 25 and 11 °C, respectively (Hwang et al., 1986). Pentachlorophenol in 
aqueous solution was illuminated with filtered xenon light (λ >295 nm) at various time intervals. 
The first-order conversion rate constant was 5.73 x 10-5/sec (Svenson and Kaj, 1989). Wood 
treated with pure pentachlorophenol did not photolyze under natural sunlight or laboratory-
induced UV radiation. However, in the presence of an antimicrobial (Dowcide EC-7), pure 
pentachlorophenol degraded to chlorinated dibenzo-p-dioxin. Wood containing composited 
technical grade pentachlorophenol yielded similar results (Lamparski et al., 1980). 
 Photodecomposition of pentachlorophenol was observed when an aqueous solution was exposed 
to sunlight for 10 d. The violet-colored solution contained 3,4,5-trichloro-6-(2′-hydroxy-
3′,4′,5′,6′-tetrachlorophenoxy)-o-benzoquinone as the major product. Minor photo-decomposition 
products (% yield) included tetrachlororesorcinol (0.10%), 2,5-dichloro-3-hydroxy-6-pentachloro-
phenoxy-p-benzoquinone (0.16%), and 3,5-dichloro-2-hydroxy-5-2′,4′,5′,6′-tetrachloro-3-hy-
droxyphenoxy-p-benzoquinone (0.08%) (Plimmer, 1970). 
 An aqueous solution containing pentachlorophenol and exposed to sunlight or laboratory UV 
light yielded tetrachlorocatechol, tetrachlororesorcinol, and tetrachlorohydroquinone. These 
compounds were air-oxidized to chloranil, hydroxyquinones, and 2,3-dichloromaleic acid. Other 
compounds identified include a cyclic dichlorodiketone, 2,3,5,6- and 2,3,4,6-tetrachlorophenol, 
and trichlorophenols (Munakata and Kuwahara, 1969; Wong and Crosby, 1981). Degradation was 
more rapid at pH 7.3 and less rapid at pH 3.3 (Wong and Crosby, 1981). 
 UV irradiation (λ = 2537 Å) of pentachlorophenol in hexane solution for 32 h produced a 30% 
yield of 2,3,5,6-tetrachlorophenol and about a 10% yield of a compound tentatively identified as 
an isomeric tetrachlorophenol (Crosby and Hamadmad, 1971). 
 A carbon dioxide yield of 50.0% was achieved when pentachlorophenol adsorbed on silica gel 
was irradiated with light (λ >290 nm) for 17 h (Freitag et al., 1985). In soil, photodegradation was 
not significant (Baker et al., 1980). 
 When an aqueous solution containing pentachlorophenol (45 µM) and a suspension of titanium 
dioxide (2 g/L) was irradiated with UV light, carbon dioxide and HCl formed in quantitative 
amounts. The half-life for this reaction at 45–50 °C is 8 min (Barbeni et al., 1985). When an 
aqueous solution containing pentachlorophenol was photooxidized by UV light at 90–95 °C, 25, 
50, and 75% degraded to carbon dioxide after 31.7, 66.0, and 180.7 h, respectively (Knoevenagel 
and Himmelreich, 1976). The photolysis half-lives of pentachlorophenol under sunlight irradiation 
in distilled water and river water were 27 and 53 h, respectively (Mansour et al., 1989). 
 A rate constant of 2 x 107/M⋅sec was reported for the reaction of pentachlorophenol and singlet 
oxygen in an aqueous phosphate buffer solution at 27 °C (Tratnyek and Hoigné, 1991). 
 Pentachlorophenol (47 µM) in an air-saturated solution containing titanium dioxide suspension 
was irradiated with UV light (λ = 330–370 nm). Major chemical intermediates included p-
choranil, tetrachlorohydroquinone, hydrogen peroxide, and o-chloranil. The intermediate 
compounds were attacked by OH radicals during the latter stages of irradiation forming HCO2-, 
acetate and formate ions, carbon dioxide, and HCl (Mills and Hoffman, 1993). In an aqueous pH 7 
buffered solution, pentachlorophenol (3 x 10-4 M) was irradiated with UV light (λmax = 310 nm) 
and sunlight. Under UV light, degradation was first-order with respect to concentration. The half-
life was 125 min. Under full sunlight, the rate of photolysis was more rapid, with a half-life of 24 
min (Donaldson and Miller, 1997). 
 An atmospheric half-life of 216 h was reported for the reaction of pentachlorophenol and OH 
radicals in January (Bunce et al., 1991). 
 The following half-lives were reported for pentachlorophenol in estuarine water exposed to 
sunlight and microbes: 10 and 7 h during summer (24 °C) and winter (10 °C), respectively; in 
poisoned estuarine water: 6 and 10 h during summer and winter, respectively (Hwang et al., 1986).  
 Chemical/Physical. Will decompose when pentachlorophenol or the sodium salt is heated to 300 
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°C for 24 h (Bevenue and Beckman, 1967). Wet oxidation of pentachlorophenol at 320 °C yielded 
formic and acetic acids (Randall and Knopp, 1980). In a dilute aqueous solution at pH 6.0, 
pentachlorophenol reacted with excess of hypochlorous acid forming 2,3,5,6-
tetrachlorobenzoquinone (3% yield), 2,3,4,4,5,6-hexachlorobenzoquinone (20% yield), and two 
other chlorinated compounds (Smith et al., 1976). 
 Petrier et al. (1992) studied the sonochemical degradation of pentachlorophenol in aqueous 
solutions saturated with different gases at 24 °C. Ultrasonic irradiation of solutions saturated with 
air or oxygen resulted in the liberation of chloride ions and mineralization of the parent compound 
to carbon dioxide. When the solution was saturated with argon, pentachlorophenol completely 
degraded to carbon monoxide and chloride ions. In aqueous solution, pentachlorophenol was 
degraded by ozone at a reaction rate of >3.0 x 105/M⋅sec at pH 2.0 (Hoigné and Bader, 1983). 
 Reacts with amines and alkali metals forming the corresponding water-soluble salts (Sanborn et 
al., 1977). Reacts with nitric acid forming a mixture of tetrachloro-o- and p-quinones (Monsanto, 
1963). 
 Zhao et al. (2006) studied the transformation of pentachlorophenol by manganese dioxide in 
aqueous buffered solutions (2 mM acetic acid-sodium acetate with pHs ranging from 3.5 to 6.6) at 
25 °C. They observed that the percentage of adsorbed pentachlorophenol onto manganese dioxide 
surfaces reached asymptotic levels of approximately 10% after 6 min into the reaction. The 
presence of dissolved manganese and calcium ions resulted in a decreased reaction rate. Two 
nonachlorohydroxybiphenyl ethers were idefified as major products and tetrachloro-1,4-
hydroquinone and 1,2,3,4-tetrachlorocatechol were identified as minor products by LC/MS. In 
addition, 2,3,4,5-tetrachloro-6-pentachlorophenoxy-1-methoxybenzene and 2,3,5,6-tetrachloro-4-
pentachlorophenoxy-1-methoxybenzene were tentatively identified by GC/MS. 
 Hexachlorobenzene, octachlorodiphenylene dioxide, and other polymeric compounds were 
formed when pentachlorophenol was heated to 300 °C for 24 h (Sanderman et al., 1957). 
 Pentachlorophenol will not hydrolyze to any reasonable extent (Kollig, 1993). 
 At influent concentrations (pH 3.0) of 10, 1.0, 0.1, and 0.01 mg/L, the GAC adsorption capacities 
were 630, 260, 110, and 44 mg/g, respectively. The GAC adsorption capacities at pH 7.0 were 380, 
150, 55, and 21 mg/g and at pH 9.0 they were 260, 100, 39, and 15 mg/g (Dobbs and Cohen, 1980). 
 
Exposure limits (mg/m3): NIOSH REL: TWA 0.5, IDLH 2.5; OSHA PEL: TWA 0.5; ACGIH 
TLV: TWA 0.5 (adopted). 
 
Symptoms of exposure: Ingestion may cause fluctuation in blood pressure, respiration, fever, 
urinary output, weakness, convulsions, and possibly death (NIOSH, 1997). An irritation 
concentration of 10.90 mg/m3 in air was reported by Ruth (1986). Bevenue and Beckman (1967) 
reported pentachlorophenol is absorbed by the skin and by inhalation. Will cause irritation of the 
eyes, nose, and throat. Symptoms occur at concentration at 40 to 80 mg/L blood. 
 
Toxicity: 
 EC10 and EC50 concentrations inhibiting the growth of alga Scenedesmus subspicatus in 96 h 
were 30 and 90 µg/L, respectively (Geyer et al., 1985). 
 EC50 (48-h) for Daphnia magna 320 µg/L (Mayer and Ellersieck, 1986); Ceriodaphnia dubia 
330 µg/L (Bitton et al., 1996), first instar Daphnia pulex 1,100 µg/L (Elnabarawy ey al., 1986), 
adult Daphnia pulex 6,830 µg/L (Stephenson et al., 1991). 
 EC50 (24-h) for Daphnia magna 858 µg/L (Lilius et al., 1995), adult Daphnia pulex 4,590 µg/L 
(Stephenson et al., 1991). 
 EC50 (15-min) for Photobacterium phosphoreum 2.9 µM (Svenson and Kaj, 1989). 
 LC50 (contact) for earthworm (Eisenia fetida) 2.4 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (96-h) for juvenile guppy 720 to 880 µg/L (Spehar et al., 1982), bluegill sunfish 32 µg/L, 
channel catfish 68 µg/L, chinook salmon 68 µg/L, fathead minnows 205 µg/L, rainbow trout 52 
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µg/L (Johnson and Finley, 1980). 
 LC50 (72-h) Prionchulus punctatus 0.5 µmol/L, Dorylaimus stagnalis 3.6 µmol/L, 
Aporcelaimellus obtusicaudatus 3.6 µmol/L, Tobrilus gracilis 1.9 µmol/L, Plectus acuminatus 
18.7 µmol/L, Cephalobus persegnis 9.6 µmol/L, Rhabditis sp. 9.1 µmol/L, Diplogasteritus sp. 
25.4 µmol/L, Tylenchus elegans 4.5 µmol/L (Kammenga et al., 1994). 
 LC50 (48-h) for rainbow trout 0.17 mg/L (sodium salt) (Hartley and Kidd, 1987), juvenile guppy 
1.05 mg/L, fathead minnows 7.9 mg/L (Spehar et al., 1982), zebra fish 400 µg/L (Slooff, 1979); 
1.78, 4.59, and 0.51 mg/L for Daphnia magna, Daphnia pulex, and Daphnia galeata, adults, 
respectively (Stephenson et al., 1991), Prionchulus punctatus 1.1 µmol/L, Dorylaimus stagnalis 
3.6 µmol/L, Aporcelaimellus obtusicaudatus 3.8 µmol/L, Tobrilus gracilis 2.6 µmol/L, Plectus 
acuminatus 19.1 µmol/L, Cephalobus persegnis >34.5 µmol/L, Rhabditis sp. >34.5 µmol/L, 
Diplogasteritus sp. 26.4 µmol/L, Tylenchus elegans 6.4 µmol/L (Kammenga et al., 1994). 
 LC50 (24-h) for goldfish 270 ppb (quoted, Verschueren, 1983), Daphnia magna 0.39 mg/L, 
Brachionus calyciflorus 2.16 mg/L (Ferrando et al., 1992), Prionchulus punctatus 6.4 µmol/L, 
Dorylaimus stagnalis 5.0 µmol/L, Aporcelaimellus obtusicaudatus 7.5 µmol/L, Tobrilus gracilis 
2.8 µmol/L, Plectus acuminatus 19.5 µmol/L, Cephalobus persegnis >34.5 µmol/L, Rhabditis sp. 
>34.5 µmol/L, Diplogasteritus sp. 26.6 µmol/L, Tylenchus elegans 13.9 µmol/L (Kammenga et 
al., 1994). 
 LC50 (6-h) for red abalone (Haliotis rufescens) 1.6 mg/L (Tjeerdema et al., 1991). 
 LC50 639 to 1,518 g/L (soil porewater concentration) for earthworm (Eisenia andrei) and 3.5 to 
15.7 mg/L (soil porewater concentration) for earthworm (Lumbricus rubellus) (Van Gestel and 
Ma, 1993). 
 LC50 (45-min inhalation) for rates exposed to sodium pentachlorophenate was 14 mg/m3 (Hoben 
et al., 1976). 
 Acute oral LD50 for ducks 380 mg/kg, hamsters 168 mg/kg, mice 117 mg/kg, rats 27 mg/kg 
(quoted, RTECS, 1985). 
 LD50 (gavage administration) for male and female mice were 129 and 134 mg/kg, respectively 
(Renner et al., 1986). 
 LC50 (inhalation) for mice 225 mg/m3, rats 355 mg/m3 (quoted, RTECS, 1985). 
 
Drinking water standard (final): MCLG: zero; MCL: 1 µg/L. In addition, a DWEL of 1 mg/L 
was recommended (U.S. EPA, 2000). 
 
Uses: Manufacture of insecticides (termite control), algicides, herbicides, fungicides, and 
bactericides; wood preservative. Manufacture of pentachlorophenyl laurate to mothproofing 
fabrics. 
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1,4-PENTADIENE 
 
Synonyms: Allyl ethene; Allyl ethylene; Divinyl methane; EINECS 209-736-9; NSC 73902; 
Penta-1,4-diene; UN 1993. 
 

H2C CH2  
 
CASRN: 591-93-5; molecular formula: C5H8; FW: 68.12 
 
Physical state: 
Liquid or gas 
 
Melting point (°C): 
-148.3 (Weast, 1986) 
 
Boiling point (°C): 
26 (Weast, 1986) 
 
Density (g/cm3): 
0.66076 at 20 °C, 0.65571 at 25 °C (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.87 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
4 (Acros Organics, 2002) 
 
Entropy of fusion (cal/mol⋅K): 
11.62 (Messerly et al., 1970) 
11.81 (Parks et al., 1936a) 
 
Heat of fusion (kcal/mol): 
1.452 (Messerly et al., 1970) 
1.468 (Parks et al., 1936a) 
 
Henry’s law constant (atm⋅m3/mol): 
0.120 at 25 °C (Hine and Mookerjee, 1975) 
 
Ionization potential (eV): 
9.58 (Collin and Lossing, 1959) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.48 (Hansch and Leo, 1979) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, and ether (Weast, 1986) 
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Solubility in water: 
558 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
 
Vapor density: 
2.78 g/L at 25 °C, 2.35 (air = 1) 
 
Vapor pressure (mmHg): 
734.6 at 25 °C (Wilhoit and Zwolinski, 1971) 
 
Uses: Chemical research; organic synthesis. 
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PENTANE 
 
Synonyms: AI3-28785; Amyl hydride; Caswell No. 642AA; EINECS 203-692-4; EINECS 270-
684-5; EINECS 270-695-5; EINECS 271-960-8; Dimethylmethane; EPA pesticide chemical code 
098001; NSC 72415; n-Pentane; normal-Pentane; Skellysolve-A; Tetrafume; Tetrakil; Tetraspot; 
UN 1265. 
 

CH3H3C  
 
CASRN: 109-66-0; DOT: 1265; DOT label: Flammable liquid; molecular formula: C5H12; FW: 
72.15; RTECS: RZ9450000; Merck Index: 12, 7255 
 
Physical state, color, and odor: 
Clear, colorless, volatile liquid with an odor resembling gasoline. An odor threshold concentration 
of 1.4 ppmv was reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-130 (Weast, 1986) 
 
Boiling point (°C): 
36.1 (Weast, 1986) 
 
Density (g/cm3): 
0.62624 at 20 °C (Dreisbach, 1959) 
0.6290 at 17.2 °C, 0.62139 at 25.00 °C (Curtice et al., 1972) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.84 at 20 °C (Witherspoon and Bonoli, 1969) 
0.97 at 25 °C (quoted, Hayduk and Laudie, 1974) 
0.86 at 25 °C at saturation in heavy water (Price and Söderman, 2000) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-49.8 (NIOSH, 1997) 
-40 (Windholz et al., 1983) 
 
Lower explosive limit (%): 
1.5 (NIOSH, 1997) 
 
Upper explosive limit (%): 
7.8 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
14.00 (Messerly et al., 1967) 
14.02 (Messerly and Kennedy, 1940) 
13.96 (Parks and Huffman, 1930) 
 
Heat of fusion (kcal/mol): 
2.008 (Messerly et al., 1967) 
2.011 (Messerly and Kennedy, 1940) 
2.002 (Parks and Huffman, 1930) 
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Henry’s law constant (atm⋅m3/mol): 
1.20 at 25 °C (Jönsson et al., 1982) 
 
Interfacial tension with water (dyn/cm): 
49.0 at 25 °C (Donahue and Bartell, 1952) 
50.9 at 22 °C (Goebel and Lunkenheimer, 1997) 
48.70 at 25.00 °C (Fu et al., 2000) 
 
Ionization potential (eV): 
10.28 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
3.23, 3.39 (Hansch and Leo, 1979) 
3.60 at 25 °C (generator column-RPLC, Schantz and Martire, 1987) 
3.62 (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, Wasik et al., 

1981) 
 
Solubility in organics: 
In methanol: 620 and 810 g/L at 5 and 10 °C, respectively. Miscible at higher temperatures (Kiser 
et al., 1961). 
 
Solubility in water: 
In mg/kg: 39.5 at 25 °C, 39.8 at 40.1 °C, 41.8 at 55.7 °C, 69.4 at 99.1 °C. In NaCl solution at 25 
°C (salinity, g/kg): 36.8 (1.002), 34.5 (10.000), 27.6 (34.472), 22.6 (50.03), 10.9 (125.10), 5.91 
(199.90), 2.64 (279.80), 2.01 (358.70) (shake flask-GLC, Price, 1976) 

38.5 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1963, 1966) 
65.7 mg/kg at 0 °C, 47.6 mg/kg at 25 °C (shake flask-GC, Polak and Lu, 1973) 
39 mg/kg at 25 °C (shake flask-GC, Krzyzanowska and Szeliga, 1978) 
360 mg/L at 16 °C (Fischer and Ehrenberg, 1948) 
565 µmol/L at 25.0 °C (generator column-HPLC, Tewari et al., 1982; generator column-

HPLC/GC, Wasik et al., 1981) 
40.0, 40.4 and 47.6 mg/L at 25 °C (shake flask-fluorescence, Mackay and Shiu, 1981) 
0.60 mL/L at 16 °C (shake flask-turbidimetric, Fühner, 1924) 
0.11 g/kg at 20 °C and 32 atmHg (gas-liquid equilibrium, Namiot and Beider, 1960) 
700 mg/L at 20 °C (shake flask-titration, Korenman and Aref’eva, 1977) 
In mole fraction (x 105): 1.02, 1.07, 0.98, 1.01, and 1.01 at 4.0, 10.0, 20.0, 25.0, and 30.0 °C, 

respectively (shake flask-GC, Nelson and de Ligny, 1968) 
1.03 mM at 25 °C and partial pressure of 508 mmHg over water (shake flask-GC, Barone et al., 

1966) 
39.0 mg/L at 25 °C (Kryzanowska and Szeliga, 1978) 
40.6 mg/L at 25 °C (air-water partitioning-GC, Jönsson et al., 1982) 
 
Vapor density: 
2.95 g/L at 25 °C, 2.49 (air = 1) 
 
Vapor pressure (mmHg): 
512.8 at 25 °C (Wilhoit and Zwolinski, 1971) 
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433.67 at 20.572 °C, 525.95 at 25.698 °C (ebulliometry, Osborn and Douslin, 1974) 
516.65 at 25.00 °C (GC, Hussam and Carr, 1985) 
219.3, 283.7, 424.1, 511.3, and 614.8 at 4.0, 10.0, 20.0, 25.0, and 30.0 °C, respectively (Nelson 

and de Ligny, 1968) 
 
Environmental fate: 
 Biological. n-Pentane may biodegrade in two ways. The first is the formation of pentyl 
hydroperoxide, which decomposes to 1-pentanol followed by oxidation to pentanoic acid. The 
other pathway involves dehydrogenation to 1-pentene, which may react with water giving 1-
pentanol (Dugan, 1972). Microorganisms can oxidize alkanes under aerobic conditions (Singer 
and Finnerty, 1984). The most common degradative pathway involves the oxidation of the 
terminal methyl group forming 1-pentanol. The alcohol may undergo a series of dehydrogenation 
steps forming an aldehyde (valeraldehyde) then a fatty acid (valeric acid). The fatty acid may then 
be metabolized by β-oxidation to form the mineralization products, carbon dioxide and water 
(Singer and Finnerty, 1984). Mycobacterium smegnatis was capable of degrading pentane to 2-
pentanone (Riser-Roberts, 1992). 
 Photolytic. When synthetic air containing gaseous nitrous acid and pentane was exposed to 
artificial sunlight (λ = 300–450 nm) methyl nitrate, pentyl nitrate, peroxyacetal nitrate, and 
peroxypropionyl nitrate formed as products (Cox et al., 1980). 
 The following rate constants were reported for the reaction of pentane and OH radicals in the 
atmosphere: 3.9 x 10-12 cm3/molecule⋅sec (Hendry and Kenley, 1979); 4.06 x 10-12 
cm3/molecule⋅sec (Sabljić and Güsten, 1990); 3.74 x 10-12 cm3/molecule⋅sec at 300 K (Darnall et 
al., 1978); 3.94 x 10-12 cm3/molecule⋅sec at 297 K (Atkinson, 1990). A photooxidation rate 
constant of 8.1 x 10-17 cm3/molecule⋅sec was reported for the reaction of pentane and NO3 
(Altshuller, 1991). 
 Cox et al. (1980) reported a rate constant of 5.0 x 10-12 cm3/molecule⋅sec for the reaction of 
gaseous pentane with OH radicals based on a value of 8 x 10-12 cm3/molecule⋅sec for the reaction 
of ethylene with OH radicals. 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water. Pentane will 
not hydrolyze because it does not contain a hydrolyzable functional group. 
 
Exposure limits: NIOSH REL: TWA 120 ppm (350 mg/m3), ceiling 610 ppm (1,800 mg/m3), 
IDLH 1,500 ppm; OSHA PEL: TWA 1,000 ppm (2,950 mg/m3); ACGIH TLV: TWA 600 ppm 
(adopted). 
 
Symptoms of exposure: Inhalation may cause narcosis and irritation of respiratory tract (Patnaik, 
1992). 
 
Toxicity: 
 LD50 (intravenous) for mice 466 mg/kg (quoted, RTECS, 1985). 
 
Source: Schauer et al. (1999) reported pentane in a diesel-powered medium-duty truck exhaust at 
an emission rate of 1,860 µg/km. 
 A constituent in gasoline. Harley et al. (2000) analyzed the headspace vapors of three grades of 
unleaded gasoline where ethanol was added to replace methyl tert-butyl ether. The gasoline vapor 
concentrations of pentane in the headspace were 14.2 wt % for regular grade, 12.6 wt % for mid-
grade, and 9.3 wt % for premium grade. 
 California Phase II reformulated gasoline contained pentane at a concentration of 27.6 g/kg. 
Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without catalytic 
converters were 4.29 and 536 mg/km, respectively (Schauer et al., 2002). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
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compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of pentane was 4.7 mg/kg of pine burned. Emission rates of pentane were not measured during 
the combustion of oak and eucalyptus. 
 
Uses: Solvent recovery and extraction; blowing agent for plastic foams; low temperature 
thermometers; natural gas processing plants; production of olefin, hydrogen, ammonia; fuel 
production; pesticide; manufacture of artificial ice; organic synthesis. 
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2-PENTANONE 
 
Synonyms: AI3-32118; BRN 0506058; C-01949; EINECS 203-528-1; Ethyl acetone; FEMA No. 
2842; Methyl propyl ketone; Methyl n-propyl ketone; MPK; Pentan-2-one; Propyl methyl ketone; 
NSC 5350; UN 1249. 
 

CH3H3C

O

 
 
CASRN: 107-87-9; DOT: 1249; DOT label: Flammable liquid; molecular formula: C5H10O; FW: 
86.13; RTECS: SA7875000; Merck Index: 12, 6193 
 
Physical state, color, and odor: 
Clear, colorless, very flammable liquid with a characteristic, pungent odor. An odor threshold 
concentration of 20 ppbv was determined by a triangular odor bag method (Nagata and Takeuchi, 
1990). Cometto-Muñiz et al. (2000) reported nasal pungency threshold concentration ranging from 
approximately 500 to 3,200 ppm. 
 
Melting point (°C): 
-77.8 (Weast, 1986) 
 
Boiling point (°C): 
102 (Weast, 1986) 
103.3 (Stull, 1947) 
 
Density (g/cm3): 
0.8089 at 20 °C (Weast, 1986) 
0.8018 at 25 °C (Ginnings et al., 1940) 
0.79653 at 30.00 °C (Venkatesu and Rao, 1996) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.85 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
7.3 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.5 (NIOSH, 1997) 
 
Upper explosive limit (%): 
8.2 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
12.93 (Oetting, 1965) 
 
Heat of fusion (kcal/mol): 
2.54 (Oetting, 1965) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
6.36 at 25 °C (Buttery et al., 1969) 
11 at 25 °C (Hawthorne et al., 1985) 
8.07 at 25 °C (multiple headspace-GC, Brachet and Chaintreau, 2005) 
8.36 at 25 °C (gas stripping-GC, Shiu and Mackay, 1997) 
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8.85 at 25 °C (batch stripping method-GC, Kim et al., 2000) 
10.8 at 28 °C (Nelson and Hoff, 1968) 
17.6 at 37 °C (static headspace-GC, Bylaite et al., 2004) 
12.30 at 25.00 °C (headspace-GC, Straver and de Loos, 2005) 
 
Ionization potential (eV): 
9.37 ± 0.02 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for ketones are lacking 
in the documented literature. Given that the low molecular weight ketones are very soluble in 
water, it is likely that adsorption onto soil will not be significant. 
 
Octanol/water partition coefficient, log Kow: 
0.78 (quoted, Sangster, 1989) 
0.91 at 25 °C (HPLC, Unger et al., 1978) 
 
Solubility in organics: 
Miscible with alcohol, ether (Windholz et al., 1983) cyclohexanone, and cyclohexane. 
 
Solubility in water: 
43,065 mg/L at 20 °C (Mackay and Yeun, 1983) 
5.95, 5.51, and 5.18 wt % at 20, 25 °C, and 30 °C, respectively (Ginnings et al., 1940) 
0.630 and 0.515 mol % at 30 and 50 °C, respectively (Palit, 1947) 
48.1 g/L at 37 °C (static headspace-GC, Philippe et al., 2003) 
In wt %: 8.7 at 0 °C, 6.9 at 9.7 °C, 5.9 at 19.7 °C, 5.0 at 31.0 °C, 4.6 at 39.6 °C, 4.2 at 49.8 °C, 4.0 

at 60.1 °C, 3.8 at 80.0 °C, 3.4 at 90.5 °C (shake flask-GC, Stephenson, 1992) 
 
Vapor density: 
3.52 g/L at 25 °C, 2.97 (air = 1) 
 
Vapor pressure (mmHg): 
12 at 20 °C, 16 at 25 °C, 21 at 30 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Chemical/Physical. Atkinson et al. (2000) studied the gas-phase reaction of 2-pentanone with 
OH radicals in purified air at 25 °C and 740 mmHg. A relative rate constant of 4.56 x 10-12 
cm3/molecule·sec was calculated for this reaction. Reaction products identified by GC, FTIR, and 
atmospheric pressure ionization tandem mass spectroscopy were (with respective molar yields) 
were: formaldehyde, 1.03; acetaldehyde, 0.51; propanal, 0.19; 2,4-pentanedione, 0.12; and 
molecular weight 147 organic nitrates. 
 At an influent concentration of 1.0 g/L, treatment with GAC resulted in an effluent 
concentration of 305 mg/L. The adsorbability of the GAC was 139 mg/g carbon (Guisti et al., 
1974). 
 Will not hydrolyze in water because 3-pentanone does not contain a hydrolyzable group. 
 
Exposure limits: NIOSH REL: TWA 150 ppm (530 mg/m3), IDLH 1,500 ppm; OSHA PEL: 
TWA 200 (700 mg/m3); ACGIH TLV: TWA 200 ppm, STEL 250 ppm (adopted). 
 
Symptoms of exposure: Inhalation of vapors may cause narcosis and irritation of eyes and 
respiratory tract (Patnaik, 1992). 
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Toxicity: 
 Acute oral LD50 for mice 2,205 mg/kg, rats 3,730 mg/kg (quoted, RTECS, 1985). 
 
Uses: Solvent; substitute for 3-pentanone; flavoring. 
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1-PENTENE 
 
Synonyms: Amylene; α-n-Amylene; BRN 1731269; EINECS 203-694-5; Pent-1-ene; 1-
Pentylene; Propylethylene, UN 1108. 
 

H2C CH3  
 
CASRN: 109-67-1; DOT: 1108; DOT label: Combustible liquid; molecular formula: C5H10; FW: 
70.13; Merck Index: 12, 7262 
 
Physical state, color, and odor: 
Clear, colorless, volatile, very flammable liquid with a disagreeable odor. An odor threshold 
concentration of 10 ppbv was determined by a triangular odor bag method (Nagata and Takeuchi, 
1990). 
 
Melting point (°C): 
-165.219 (Dreisbach, 1959) 
 
Boiling point (°C): 
30 (Weast, 1986) 
 
Density (g/cm3): 
0.64050 at 20 °C, 0.63533 at 25 °C (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.84 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-17.7 (open cup, NFPA, 1984) 
 
Lower explosive limit (%): 
1.5 (Sax and Lewis, 1987) 
 
Upper explosive limit (%): 
8.7 (Sax and Lewis, 1987) 
 
Entropy of fusion (cal/mol⋅K): 
12.86 (Chao et al., 1983; Todd et al., 1947) 
13.14 (Messerly et al., 1990) 
 
Heat of fusion (kcal/mol): 
1.388 (Chao et al., 1983; Todd et al., 1947) 
1.419 (Messerly et al., 1990) 
 
Henry’s law constant (atm⋅m3/mol): 
0.406 at 25 °C (Hine and Mookerjee, 1975) 
 
Ionization potential (eV): 
9.49 (Lias, 1998) 
9.67 (Collin and Lossing, 1959) 
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Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.26 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Miscible with alcohol, benzene, and ether (Windholz et al., 1983) 
 
Solubility in water: 
148 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
 
Vapor density: 
2.87 g/L at 25 °C, 2.42 (air = 1) 
 
Vapor pressure (mmHg): 
241.3 at °C, 297.1 at 5 °C, 363.1 at 10 °C, 531.3 at 20 °C, 760 at 30.07 °C, 1,069 at 40 °C (Day et 

al., 1948)  
628.2 at 24.6 °C (Forziati, 1950) 
637.7 at 25 °C (Wilhoit and Zwolinski, 1971) 
 
Environmental fate: 
 Biological. Biooxidation of 1-pentene may occur yielding 4-penten-1-ol, which may oxidize to 
give 4-pentenoic acid (Dugan, 1972). Washed cell suspensions of bacteria belonging to the genera 
Mycobacterium, Nocardia, Xanthobacter, and Pseudomonas and growing on selected alkenes 
metabolized 1-pentene to 1,2-epoxypentane. Mycobacterium sp., growing on ethene, hydrolyzed 
1,2-epoxypropane to 1,2-propanediol (Van Ginkel et al., 1987). 
 Photolytic. The following rate constants were reported for the reaction of 1-pentene and OH 
radicals in the atmosphere: 1.8 x 10-13 cm3/molecule⋅sec at 300 K (Hendry and Kenley, 1979); 3.14 
x 10-11 cm3/molecule⋅sec (Atkinson, 1990). Atkinson (1990) also reported a photooxidation rate 
constant of 1.10 x 10-17 cm3/molecule⋅sec for the reaction of 1-pentene and ozone. 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water. 
 
Source: Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of 1-pentene was 8.6 mg/kg of pine burned. Emission rates of 1-pentene were not measured 
during the combustion of oak and eucalyptus. 
 California Phase II reformulated gasoline contained 1-pentene at a concentration of 1.48 g/kg. 
Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without catalytic 
converters were 0.40 and 51.8 mg/km, respectively (Schauer et al., 2002). 
 
Uses: Blending agent for high octane motor fuel; organic synthesis. 
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cis-2-PENTENE 
 
Synonyms: β-n-Amylene; cis-β-Amylene; EINECS 203-695-0; EINECS 210-988-7; EINECS 
261-403-7; EINECS 273-308-8; cis-Methylethyl ethylene; NSC 7894; cis-Pentene-2; cis-Pent-2-
ene; (Z)-2-Pentene; UN 1993. 
 

H3C CH3

 
 
CASRN: 627-20-3; molecular formula: C5H10; FW: 70.13; Merck Index: 12, 7263 
 
Physical state, color, and odor: 
Clear, colorless, flammable liquid with a disagreeable odor. 
 
Melting point (°C): 
-151.4 (Weast, 1986) 
 
Boiling point (°C): 
36.94 (Scott and Waddington, 1950) 
 
Density (g/cm3): 
0.6556 at 20 °C, 0.6504 at 25 °C (Dreisbach, 1959) 
0.6614 at 16.50 °C, 0.65152 at 25.00 °C (Curtice et al., 1972) 
0.6503 at 20 °C (Dean, 1987) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.85 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-18 (Sax and Lewis, 1987) 
 
Entropy of fusion (cal/mol⋅K): 
13.96 (Chao et al., 1983; Todd et al., 1947) 
 
Heat of fusion (kcal/mol): 
1.700 (Chao et al., 1983; Todd et al., 1947) 
 
Henry’s law constant (atm⋅m3/mol): 
0.225 at 25 °C (approximate - calculated from experimentally determined water solubility and 
vapor pressure values) 
 
Ionization potential (eV): 
9.01 (Lias, 1998) 
9.11 (Collin and Lossing, 1959) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic hydro-
carbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.15 using method of Hansch et al. (1968) 
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Solubility in organics: 
Soluble in alcohol, benzene, and ether (Weast, 1986) 
 
Solubility in water: 
203 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
 
Vapor density: 
2.87 g/L at 25 °C, 2.42 (air = 1) 
 
Vapor pressure (mmHg): 
494.6 at 25 °C (Wilhoit and Zwolinski, 1971) 
289.12 at 11.486 °C, 355.21 at 16.494 °C, 433.50 at 21.541 °C, 525.81 at 26.633 °C, 633.94 at 

31.766 °C (ebulliometry, Scott and Waddington, 1950) 
 
Environmental fate: 
 Photolytic. The rate constant for the reaction of cis-2-pentene and OH radicals in the 
atmosphere at 300 K is 3.9 x 10-13 cm3/molecule⋅sec (Hendry and Kenley, 1979). Atkinson (1990) 
reported a rate constant of 6.50 x 10-11 cm3/molecule⋅sec for the same reaction. 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water. 
 
Source: Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of cis-2-pentene was 10.4 mg/kg of pine burned. Emission rates of cis-2-pentene were not 
measured during the combustion of oak and eucalyptus. 
 California Phase II reformulated gasoline contained cis-2-pentene at a concentration of 2.29 
g/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 0.44 and 42.3 mg/km, respectively (Schauer et al., 2002). 
 
Uses: Polymerization inhibitor; organic synthesis. 
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trans-2-PENTENE 
 
Synonyms: trans-β-Amylene; BRN 1718795; EINECS 211-461-4; EINECS 261-403-7; EINECS 
273-308-8; trans-Methylethyl ethylene; (E)-2-Pentene; trans-Pentene-2; trans-Pent-2-ene; UN 
1993. 
 

H3C CH3  
 
CASRN: 646-04-8; molecular formula: C5H10; FW: 70.13; Merck Index: 12, 7263 
 
Physical state, color, and odor: 
Clear, colorless, very flammable liquid with a disagreeable odor. 
 
Melting point (°C): 
-136 (Weast, 1986) 
 
Boiling point (°C): 
36.35 (Scott and Waddington, 1950) 
 
Density (g/cm3): 
0.6482 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.84 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
<-20 (NFPA, 1984) 
 
Entropy of fusion (cal/mol⋅K): 
15.02 (Chao et al., 1983) 
15.01 (Todd et al., 1947) 
 
Heat of fusion (kcal/mol): 
1.996 (Chao et al., 1983; Todd et al., 1947) 
 
Henry’s law constant (atm⋅m3/mol): 
0.234 at 25 °C (Hine and Mookerjee, 1975) 
 
Ionization potential (eV): 
9.06 (Collin and Lossing, 1959) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic hydro-
carbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
2.15 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Soluble in alcohol, benzene, and ether (Weast, 1986) 
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Solubility in water: 
203 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
 
Vapor density: 
2.87 g/L at 25 °C, 2.42 (air = 1) 
 
Vapor pressure (mmHg): 
505.5 at 25 °C (Wilhoit and Zwolinski, 1971) 
289.152 at 10.922 °C, 355.221 at 15.927 °C, 433.49 at 20.969 °C, 525.78 at 26.055 °C, 633.93 at 

31.183 °C (ebulliometry, Scott and Waddington, 1950) 
 
Environmental fate: 
 Chemical/Physical. Complete combustion in air yields carbon dioxide and water. 
 
Source: Schauer et al. (1999) reported trans-2-pentene in a diesel-powered medium-duty truck 
exhaust at an emission rate of 50 µg/km. 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of trans-2-pentene was 16.0 mg/kg of pine burned. Emission rates of trans-2-pentene were 
not measured during the combustion of oak and eucalyptus. 
 California Phase II reformulated gasoline contained trans-2-pentene at a concentration of 4.12 
g/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 0.71 and 77.4 mg/km, respectively (Schauer et al., 2002). 
 
Uses: Polymerization inhibitor; organic synthesis. 
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PENTYLCYCLOPENTANE 
 
Synonyms: 1-Cyclopentylpentane; EINECS 223-129-6; Pentylcyclopentamethylene; n-Pentyl-
cyclopentane. 
 

CH3

 
 
CASRN: 3741-00-2; molecular formula: C10H20; FW: 140.28 
 
Physical state and color: 
Clear, colorless liquid 
 
Melting point (°C): 
-83 (Dreisbach, 1959) 
 
Boiling point (°C): 
180.6 (Wilhoit and Zwolinski, 1971) 
 
Density (g/cm3): 
0.7912 and 0.7874 at 20 and 25 °C, respectively (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.57 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Henry’s law constant (atm⋅m3/mol): 
1.82 at 25 °C (Mackay and Shiu, 1981) 
 
Ionization potential (eV): 
9.91 (Lias et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for alicyclic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
4.90 using method of Hansch et al. (1968) 
 
Solubility in water: 
115 µg/kg at 25 °C (shake flask-GLC, Price, 1976) 
 
Vapor density: 
5.73 g/L at 25 °C, 4.84 (air = 1) 
 
Uses: Organic synthesis; gasoline component. 
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PHENANTHRENE 
 
Synonyms: AI3-00790; AIDS-17523; BRN 1905428; C-11422; CCRIS 1233; 9,10-Dehydro-
phenanthrene; EINECS 201-581-5; NSC 26256; Phenanthracene; Phenanthren; Phenantrin; 
Ravatite. 
 

 
 
CASRN: 85-01-8; molecular formula: C14H10; FW: 178.24; RTECS: SF7175000 
Merck Index: 12, 7354 
 
Physical state, color, and odor: 
Colorless, monoclinic crystals with a faint, aromatic odor 
 
Melting point (°C): 
100.5 (Dean, 1973) 
98–100 (Fluka, 1988) 
99.3 (Lee et al., 1999a) 
 
Boiling point (°C): 
341.2 (Wilhoit and Zwolinski, 1971) 
 
Density (g/cm3): 
1.179 at 25 °C (Dean, 1987) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.382 at 4 °C, 0.495 at 40 °C (open tube elution method, Gustafson and Dickhut, 1994) 
 
Dissociation constant, pKa: 
>15 (Christensen et al., 1975) 
 
Flash point (°C): 
171 (open cup, NFPA, 1984) 
 
Entropy of fusion (cal/mol⋅K): 
11.9 (Rai et al., 1987) 
11.5 (Rastogi and Bassi, 1964) 
10.0 (Sabbah and El Watik, 1992) 
 
Heat of fusion (kcal/mol): 
3.757 (Sabbah and El Watik, 1992) 
4.452 (Rai et al., 1987) 
4.302 (Rastogi and Bassi, 1964) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
3.9 at 25 °C (gas stripping-UV spectrophotometry, Mackay et al., 1979) 
2.35 at 25 °C (wetted-wall column, Fendinger and Glotfelty, 1990; gas stripping, Alaee et al., 

1996) 
2.86 at 25 °C (de Maagd et al., 1998) 
5.48 (batch stripping, Southworth, 1979) 
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3.56 at 25 °C (gas stripping-GC, Shiu and Mackay, 1997) 
0.93, 1.58, 2.62, 4.23, and 6.30 at 4.1, 11.0, 18.0, 25.0, and 31.0 °C, respectively (Bamford et al., 

1998) 
0.91 at 4 °C, 6.22 at 25 °C (dynamic equilibrium method, Bamford et al., 1999) 
0.49, 1.80, 3.35, and 7.89 at 5, 15, 25, and 35 °C, respectively (gas stripping-GC, Odabasi et al., 

2006) 
 
Ionization potential (eV): 
7.891 (Lias, 1998) 
8.19 (Cavalieri and Rogan, 1985) 
8.03 (Krishna and Gupta, 1970) 
 
Bioconcentration factor, log BCF: 
2.51 (Daphnia pulex, Southworth et al., 1978) 
3.42 (fathead minnow, Veith et al., 1979) 
2.51 (Daphnia magna, Newsted and Giesy, 1987) 
0.77 (Polychaete sp.), 1.49 (Capitella capitata) (Bayona et al., 1991) 
3.25 (algae, Geyer et al., 1984) 
2.97 (activated sludge), 3.25 (golden ide) (Freitag et al., 1985) 
4.38 (Selenastrum capricornutum, Casserly et al., 1983) 
Apparent values of 3.6 (wet wt) and 5.4 (lipid wt) for freshwater isopods including Asellus 

aquaticus (L.) (van Hattum et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.72 (aquifer sands, Abdul et al., 1987) 
3.95 (Danish agricultural soil, Svedrup et al., 2001) 
4.36 (Karickhoff et al., 1979) 
4.59 (Socha and Carpenter, 1987) 
4.70 (Gauthier et al., 1986) 
4.28 (estuarine sediment, Vowles and Mantoura, 1987) 
4.07 (dark sand from Newfield, NY, Magee et al., 1991) 
3.77, 3.15 and 3.76 in Apison, Fullerton, and Dormont soils, respectively (Southworth and Keller, 

1986) 
4.42 (Eustis fine sand, Wood et al., 1990) 
6.12 (average, Kayal and Connell, 1990) 
4.12 (Oshtemo, Sun and Boyd, 1993) 
4.60 (humic acid, Gauthier et al., 1986) 
4.46 (Rotterdam Harbor sediment, Hegeman et al., 1995) 
4.18, 4.39, 4.91, 5.28, 5.91 (San Francisco, CA mudflat sediments, Maruya et al., 1996) 
5.9 (average value using 8 river bed sediments from the Netherlands, van Hattum et al., 1998) 
Kd value = 0.130 mL/g for sorption to hematite (α-Fe2O3) (Mader et al., 1997) 
4.39 (algae), 4.66 (degraded algae), 3.33 (cellulose), 4.72 (collagen), 4.50 (cuticle from mangrove 

leaves), 4.18 (lignin), 4.67 (humic acid), 4.56 (oxidized humic acid), 4.64 (Green River, WY 
kerogen), 4.88 (kerogen from Pula, Hungary) (Salloum et al., 2002) 

4.2 (HPLC-humic acid column, Jonassen et al., 2003) 
4.92 (Calvert silt loam, Xia and Ball, 1999) 
3.60–6.90 based on 93 sediment determinations; average value = 5.20 (Hawthorne et al., 2006) 
 
Octanol/water partition coefficient, log Kow: 
4.57 at 25 °C (Karickhoff et al., 1979; shake flask-HPLC, de Maagd et al., 1998) 
4.60 at 25 °C (dialysis-HPLC, Andersson and Schräder, 1999) 
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4.46 (Hansch and Fujita, 1964) 
4.52 (Kenaga and Goring, 1980) 
4.16 (Landrum et al., 1984) 
4.562 at 25 °C (shake flask-GLC, de Bruijn et al., 1989; shake flask-HPLC, Brooke et al., 1990) 
4.374 at 25 °C (shake flask-HPLC, Brooke et al., 1990) 
4.57 at 25 °C (modified shake-flask-UV spectrophotometry, Sanemasa et al., 1994) 
4.54 (estimated from HPLC capacity factors, Hammers et al., 1982) 
4.63 (Bruggeman et al., 1982) 
4.45 (Wang et al., 1992) 
 
Solubility in organics: 
Soluble in carbon tetrachloride (417 g/L) and ethyl ether (303 g/L) (Windholz et al., 1983). 
24.5 and 31.7 g/L at 26 °C in methanol and ethanol, respectively (shake flask-HPLC, Fu and 

Luthy, 1986). 
In benzene expressed as mole fraction: 0.2239 at 32.0 °C, 0.2836 at 40.2 °C, 0.2990 at 41.8 °C, 

0.3750 at 50.2 °C, 0.4572 at 58.0 °C (shake flask-gravimetric, McLaughlin and Zainal, 1959) 
In millimole fraction at 25 °C: 31.89 in n-hexane, 38.88 in n-heptane, 44.43 in n-octane, 47.85 in 

n-nonane, 55.31 in n-decane, 79.72 in n-hexadecane, 36.48 in cyclohexane, 45.72 in methyl-
cyclohexane, 60.02 in cyclooctane, 24.86 in 2,2,4-trimethylpentane, 51.24 in tert-butylcyclo-
hexane, 94.54 in dibutyl ether, 288.4 in tetrahydrofuran, 216.5 in 1,4-dioxane, 5.89 in methanol, 
11.14 in ethanol, 13.55 in 1-propanol, 9.77 in 2-propanol, 17.71 in 1-butanol, 11.78 in 2-
butanol, 10.20 in 2-methyl-1-propanol, 24.91 in 1-pentanol, 16.06 in 3-methyl-1-butanol, 19.26 
in 2-methyl-2-butanol, 30.28 in 1-hexanol, 18.01 in 2-methyl-1-pentanol, 17.54 in 4-methyl-2-
pentanol, 39.37 in 1-heptanol, 54.18 in 1-octanol, 28.76 in 2-ethyl-2-hexanol, 30.70 in 
cyclopentanol, 1.826 in 2,2,2-trifluoroethanol, 209.0 in 2-butanone, 110.1 in aniline, 271.6 in 
cyclohexanone, 149.9 in ethyl acetate, 181.2 in butyl acetate, 32.67 in acetonitrile, 126.2 in 
carbon tetrachloride (Hernández and Acree, 1998) 

Soluble in many other organic solvents, particularly monoaromatic hydrobarons such as toluene 
and ethylbenzene. 

 
Solubility in water: 
890 µg/L at 20 °C (shake flask-HPLC, Loibner et al., 2004) 
At 25 °C: 0.85, 0.67, 0.48, and 0.33 mg/L in 0.50, 1.00, 1.50, and 2.00 M NaCl, respectively 

(shake flask-UV spectrophotometry, Aquan-Yuen et al., 1979) 
In mg/kg: 1.11–1.12 at 24.6 °C, 1.49 at 29.9 °C, 1.47–1.48 at 30.3 °C, 2.44–2.45 at 38.4 °C, 2.25–

2.28 at 40.1 °C, 3.81–3.88 at 47.5 °C, 4.30–4.38 at 50.1 °C, 4.04–4.11 at 50.2 °C, 5.63–5.66 at 
54.7 °C, 7.17–7.21 at 59.2 °C, 7.2–7.6 at 60.5 °C, 9.7–9.8 at 65.1 °C, 12.4–12.6 at 70.7 °C 
(shake flask-UV spectrophotometry, Wauchope and Getzen, 1972) 

1.29 mg/L at 25 °C (shake flask-fluorescence, Mackay and Shiu, 1977; HPLC-fluorescence, 
Walters and Luthy, 1984) 

1,200 µg/L at 20 °C (laser multiphoton ionization, Gridin et al., 1998) 
994 µg/L solution at 25 °C (shake flask-UV spectrophotometry, Andrews and Keefer, 1949) 
1.002 and 1.220 mg/kg at 25 and 29 °C, respectively (generator column-HPLC/UV spectro-

photometry, May et al., 1978a) 
At 25.0 °C: 1.07 mg/kg (distilled water), 0.71 mg/kg in artificial seawater (salinity = 35 g/kg) 

(shake flask-GC, Eganhouse and Calder, 1976) 
1.55–1.65 mg/L at 27 °C (shake flask-nephelometry, Davis et al., 1942) 
1.650 mg/L at 27 °C (Davis and Parke, 1942) 
16 ng/L at 25 °C (shake flask-UV spectrophotometry, Klevens, 1950) 
710 µg/L at 25 °C (Sahyun, 1966) 
In µg/kg: 423 at 8.5 °C, 468 at 10.0 °C, 512 at 12.5 °C, 601 at 15 °C, 816 at 21.0 °C, 995 at 24.3 
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°C, 1,277 at 29.9 °C (coupled column-LC, May et al., 1978) 
In µmol/L: 2.81 at 8.4 °C, 3.09 at 11.1 °C, 3.59 at 14.0 °C, 4.40 at 17.5 °C, 4.94 at 20.2 °C, 6.09 at 

23.3 °C, 6.46 at 25.0 °C, 7.7 at 29.3 °C, 9.13 at 31.8 °C (shake flask-UV spectrophotometry, 
Schwarz, 1977) 

235 ppb at 20–25 °C in Narragansett Bay water (pH 7.7, dissolved organic carbon 2.9 mg/L, 
salinity 27 wt %) (Boehm and Quinn, 1973) 

5.61 µmol/L at 25 °C (generator column-HPLC, Wasik et al., 1983) 
9.5 µmol/L at 29 °C (Stucki and Alexander, 1987) 
9 µmol/L at 25 °C (Edwards et al., 1991) 
In µmol/L: 2.01, 2.45, 3.12, 4.04, 4.94, and 6.16 at 4.6, 8.8, 12.9, 17.0, 21.1, and 25.3 °C, re-

spectively. In seawater (salinity 36.5 g/kg): 1.36, 1.75, 2.21, 2.81, 3.59, and 4.54 at 4.6, 8.8, 
12.9, 17.0, 21.1, and 25.3 °C, respectively (Whitehouse, 1984) 

At 20 °C: 6.2, 4.15, 4.01, and 4.14 µmol/L in doubly distilled water, Pacific seawater, artificial 
seawater, and 35% NaCl, respectively (modified shake flask method-fluorometry, Hashimoto et 
al., 1984) 

1.00 mg/L at 25 °C (generator column-HPLC, Vadas et al., 1991) 
1.03 mg/L at 25 °C (Etzweiler et al., 1995) 
1.08 mg/L at 25 °C (Billington et al., 1988) 
6.77 µmol/kg at 25.0 °C (shake flask-UV spectrophotometry, Vesala, 1974) 
823 µg/L at 25 °C (de Maagd et al., 1998) 
In mole fraction (x 10-7): 0.3649 at 4.00 °C, 0.4275 at 8.50 °C, 0.4730 at 10.00 °C, 0.5175 at 12.50 
°C, 0.6075 at 15.00 °C, 0.7955 at 20.00 °C, 0.8248 at 21.00 °C, 0.9653 at 24.30 °C, 1.240 at 
29.90 °C (generator column-HPLC, May et al., 1983) 

 
Vapor pressure (x 10-4 mmHg): 
1.21 at 25 °C (gas saturation-HPLC/UV spectrophotometry, Sonnefeld et al., 1983; generator 

column-HPLC, Wasik et al., 1983) 
6.80 (extrapolated from vapor pressures determined at higher temperatures, Jordan, 1954) 
8.3 at 25 °C (subcooled liquid vapor pressure calculated from GC retention time data, Hinckley et 

al., 1990) 
0.64 at 36.70 °C, 0.81 at 39.15 °C, 0.89 at 39.85 °C, 1.11 at 42.10 °C, 8.1 at 42.60 °C, 1.45 at 

44.62 °C, 1.85 at 46.70 °C (effusion method, Bradley and Cleasby, 1953) 
0.95 at 25 °C (McVeety and Hites, 1988) 
15,500 at 127 °C (Eiceman and Vandiver, 1983) 
5.16 at 25 °C (estimated-GC, Bidleman, 1984) 
2.68, 6.82, 10.50, 17.03, 24.23, and 74.85 at 30.34, 37.22, 40.77, 44.79, 48.10, and 59.78 °C, 

respectively (Oja and Suuberg, 1998) 
3.1 at 25 °C (extrapolated from vapor pressures determined at higher temperatures, Tesconi and 

Yalkowsky, 1998) 
2,280 at 100 °C (inclined-piston manometer, Osborn and Douslin, 1975) 
54 at 230 °C, 82 at 245 °C, 180 at 270 °C (GLC retention times-Jensen and Schall, 1966) 
 
Environmental fate: 
 Biological. Catechol is the central metabolite in the bacterial degradation of phenanthrene. 
Intermediate by-products include 1-hydroxy-2-naphthoic acid, 1,2-dihydroxynaphthalene, and 
salicylic acid (Chapman, 1972; Hou, 1982). It was reported that Beijerinckia, under aerobic 
conditions, degraded phenanthrene to cis-3,4-dihydroxy-3,4-dihydrophenanthracene (Kobayashi 
and Rittman, 1982). 
 In activated sludge, 39.6% mineralized to carbon dioxide (Freitag et al., 1985). When 
phenanthrene (5 and 10 mg/L) was statically incubated in the dark at 25 °C with yeast extract and 
settled domestic wastewater inoculum for 7 d, 100% biodegradation with rapid adaptation was 
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observed (Tabak et al., 1981). 
 Contaminated soil from a manufactured coal gas plant that had been exposed to crude oil was 
spiked with phenanthrene (400 mg/kg soil) to which Fenton’s reagent (5 mL 2.8 M hydrogen 
peroxide; 5 mL 0.1 M ferrous sulfate) was added. The treated and nontreated soil samples were 
incubated at 20 °C for 56 d. Fenton’s reagent greatly enhanced the mineralization of phenanthrene 
by indigenous microorganisms. The amounts of phenanthrene recovered as carbon dioxide after 
treatment with and without Fenton’s reagent were 29 and 3%, respectively. Pretreatment of the 
soil with a surfactant (10 mM sodium dodecylsulfate) before addition of Fenton’s reagent 
increased the mineralization rate 84% as compared to nontreated soil (Martens and Frankenberger, 
1995). 
 Bezalel et al. (1996) reported that the white rot fungus Pleurotus ostreatus, grown in 
basidiomycetes rich medium, metabolized 94% of the phenanthrene added. Approximately 52% 
was converted to trans-9,10-dihydroxy-9,10-dihydrophenanthrene (28%), 2,2′-diphenic acid 
(17%), and unidentified metabolites (17%). In addition, 3% was mineralized to carbon dioxide. 
Sack et al. (1997) reported that phenanthrene was degraded by an Aspergillus niger strain isolated 
from a mineral oil-contaminated soil in La Plata, Argentina. The major metabolite was identified 
via GC/MS as 1-methoxyphenanthrene. Two minor metabolites identified were 1- and 2-
phenanthrol. 
 Soil. The reported half-lives for phenanthrene in a Kidman sandy loam and McLaurin sandy 
loam are 16 and 35 d, respectively (Park et al., 1990). Manilal and Alexander (1991) reported a 
half-life of 11 d in a Kendaia soil. 
 Surface Water. In a 5-m deep surface water body, the calculated half-lives for direct photo-
chemical transformation at 40 °N latitude in the midsummer during midday were 59 and 69 d with 
and without sediment-water partitioning, respectively (Zepp and Schlotzhauer, 1979). 
 Photolytic. A carbon dioxide yield of 24.2% was achieved when phenanthrene adsorbed on 
silica gel was irradiated with light (λ >290 nm) for 17 h (Freitag et al., 1985). In a 2-wk 
experiment, [14C]phenanthrene applied to soil-water suspensions under aerobic and anaerobic 
conditions gave 14CO2 yields of 7.2 and 6.3%, respectively (Scheunert et al., 1987). Matsuzawa et 
al. (2001) investigated the photochemical degradation of five polycyclic aromatic hydrocarbons in 
diesel particulate matter deposited on the ground and in various soil components. The 
photochemical degradation by artificial sunlight was accomplished using a 900-W xenon lamp. 
Light from this lamp was passed through a glass filter to eliminate light of shorter wavelengths (λ 
<290 nm). The intensity of this light was about 170 mW/cm2. In addition, a solar simulator 
equipped with a 300-W xenon lamp was used to provide the maximum sunlight intensity observed 
in Tokyo (latitude 35.5 °N). The half-lives of phenanthrene in diesel particulate matter using 900- 
and 300-W sources were 4.29 and 60.63 h, respectively. The following half-lives were determined 
for phenanthrene adsorbed on various soil components using 900-W apparatus: 3.04 h for quartz, 
2.90 h for feldspar, 1.15 h for kaolinite, 4.97 h for montmorillonite, 3.26 h for silica gel, and 1.17 
h for alumina. 
 Wang et al. (1995) investigated the photodegradation of phenanthrene in water using artificial 
light (λ >290 nm) in the presence of fulvic acids as sensitizers and hydrogen peroxide as an 
oxidant. The major photoproducts identified were 9,10-phenanthrenequinone, 1,3,4-
trihydroxyphenanthrene, 9-hydroxyphenanthrene, 2,2′-biphenyldialdehyde, 2,2′-biphenyldicar-
bonic acid, and 2-phenylbenzaldehyde. The presence of fulvic acids/humic substances produced 
mixed results. The rate of photodegradation was retarded or accelerated depending upon the 
origins of the humic substances. Experimentally determined photolysis half-lives of phenanthrene 
in water using fulvic acids obtained from six different locations ranged from 1.30 to 5.78 h. It was 
suggested that the formation of the photoproducts involved oxidation of phenanthrene via OH 
radicals generated from hydrogen peroxide. 
 Fukuda et al. (1988) studied the photodegradation of phenanthrene and other polycyclic 
aromatic hydrocarbons in distilled water and artificial seawater using a high-pressure mercury 
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lamp. Based on an experimental rate constant of 0.110/h, the photolytic half-life of phenanthrene 
in water is 6.3 h. 
 Behymer and Hites (1985) determined the effect of different substrates on the rate of 
photooxidation of phenanthrene using a rotary photoreactor. The photolytic half-lives of 
phenanthrene using silica gel, alumina, and fly ash were 150, 45, and 49 h, respectively. 
 Phenanthrene (5.0 mg/L) in a methanol-water solution (2:3 v/v) was subjected to a high pressure 
mercury lamp or sunlight. Based on a rate constant of 6.53 x 10-3/min, the corresponding half-life 
is 1.78 h (Wang et al., 1991). 
 Chemical/Physical. The aqueous chlorination of phenanthrene at pH <4 produced phenanthrene-
9,10-dione and 9-chlorophenanthrene. At high pH (>8.8), phenanthrene-9,10-oxide, phenanthrene-
9,10-dione, and 9,10-dihydrophenanthrenediol were identified as major products (Oyler et al., 
1983). It was suggested that the chlorination of phenanthrene in tap water accounted for the 
presence of chloro- and dichlorophenanthrenes (Shiraishi et al., 1985). 
 When phenanthrene (0.65 mg/L) in hydrogen-saturated deionized water was exposed to a slurry 
of palladium catalyst (1%) at room temperature for approximately 2 h, 1,2,3,4,5,6,7,8-octahydro-
phenanthrene and 1,2,3,4,4a,9,10,10a-octahydrophenanthrene formed as products via the 
intermediates 1,2,3,4-tetrahydrophenanthrene and 9,10-dihydrophenanthrene, respectively (Schüth 
and Reinhard, 1997). 
 Phenanthrene will not hydrolyze in water because it does not contain a hydrolyzable function 
group. 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities were 
215, 78, 29, and 10 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits: Potential occupational carcinogen. No individual standards have been set; 
however, as a constituent in creosote and coal tar pitch volatiles, the following exposure limits 
have been established (mg/m3): NIOSH REL: TWA 0.1 (cyclohexane-extractable fraction), IDLH 
80; OSHA PEL: TWA 0.2 (benzene-soluble fraction); ACGIH TLV: TWA 0.2 (benzene solubles). 
 
Toxicity: 
 EC10 (21-d) for Folsomia fimetaria 23 mg/kg (Sverdrup et al., 2002). 
 EC50 (21-d) for Folsomia fimetaria 30 mg/kg (Sverdrup et al., 2002). 
 EC50 (48-h) for Daphnia pulex 350 µg/L (Smith et al., 1988) and 734 µg/L (Passino and Smith, 
1987). 
 LC50 (27-d) for Oncorhynchus mykiss embryos 30 µg/L (Call et al., 1976). 
 LC50 (21-d) for Folsomia fimetaria 41 mg/kg (Sverdrup et al., 2002). 
 LC50 (10-d) for Rhepoxynius abronius 2.22 mg/g organic carbon (Swartz et al., 1997). 
 LC50 (96-h) for juvenile Oncorhynchus mykiss 375 µg/L (Call et al., 1976). 
 LD50 (intraperitoneal) for mice 700 mg/kg (Salamone, 1981). 
 Acute oral LD50 for mice 700 mg/kg (Simmon et al., 1979). 
 
Source: Detected in groundwater beneath a former coal gasification plant in Seattle, WA at a 
concentration of 130 µg/L (ASTR, 1995). Detected in 8 diesel fuels at concentrations ranging 
from 0.17– 110 mg/L with a mean value of 41.43 mg/L (Westerholm and Li, 1994) and in distilled 
water-soluble fractions of new and used motor oil at concentrations of 1.9–2.1 and 2.1–2.2 µg/L, 
respectively (Chen et al., 1994). Lee et al. (1992) reported concentration ranges of 100 to 300 
mg/L and 15 to 25 µg/L in diesel fuel and the corresponding aqueous phase (distilled water), 
respectively. Schauer et al. (1999) reported phenanthrene in diesel fuel at a concentration of 57 
µg/g and in a diesel-powered medium-duty truck exhaust at an emission rate of 93.1 µg/km. 
Identified in Kuwait and South Louisiana crude oils at concentrations of 26 and 70 ppm, 
respectively (Pancirov and Brown, 1975). Diesel fuel obtained from a service station in Schlieren, 
Switzerland contained phenanthrene at an estimated concentration of 327 mg/L (Schluep et al., 
2001). 
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 Phenanthrene was detected in asphalt fumes at an average concentration of 57.73 ng/m3 (Wang 
et al., 2001). 
 Thomas and Delfino (1991) equilibrated contaminant-free groundwater collected from 
Gainesville, FL with individual fractions of three individual petroleum products at 24–25 °C for 
24 h. The aqueous phase was analyzed for organic compounds via U.S. EPA approved test method 
625. Phenanthrene was only detected in the water-soluble fraction of diesel fuel at an average 
concentration of 17 µg/L. 
 Based on laboratory analysis of 7 coal tar samples, phenanthrene concentrations ranged from 
3,100 to 35,000 ppm (EPRI, 1990). Detected in 1-yr aged coal tar film and bulk coal tar at an 
identical concentration of 10,000 mg/kg (Nelson et al., 1996). A high-temperature coal tar 
contained phenanthrene at an average concentration of 2.66 wt % (McNeil, 1983). Also identified 
in high-temperature coal tar pitches at concentrations ranging from 7,500 to 40,300 mg/kg 
(Arrendale and Rogers, 1981). Lee et al. (1992a) equilibrated eight coal tars with distilled water at 
25 °C. The maximum concentration of phenanthrene observed in the aqueous phase is 0.4 mg/L. 
 Nine commercially available creosote samples contained phenanthrene at concentrations 
ranging from 48,000 to 120,000 mg/kg (Kohler et al., 2000). 
 Typical concentration of phenanthrene in a heavy pyrolysis oil is 2.5 wt % (Chevron Phillips, 
May 2003). 
 
Drinking water standard: No MCLGs or MCLs have been proposed (U.S. EPA, 2000). 
 
Uses: Explosives; dyestuffs; biochemical research; synthesis of drugs; preparation of 9,10-phen-
anthrenequinone, 9,10-dihydrophenanthrene, 9-bromophenanthrene, 9,10-dibromo-9,10-dihydro-
phenanthrene, and many other organic compounds. 
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PHENOL 
 
Synonyms: AI3-01814; AIDS-352; Baker’s P and S liquid and ointment; Benzenol; BRN 
0969616; Carbolic acid; Carbolic oil; Caswell No. 649; CCRIS 504; CRS; EINECS 203-632-7; 
EPA pesticide chemical code 064001; FEMA No. 3223; Fenosmolin; Fenosmoline; Hydroxy-
benzene; IPH; Izal; Monohydroxybenzene; Monophenol; NA 2821; NCI-C50124; NSC 36808; 
Oxybenzene; Phenic acid; Phenic alcohol; Phenol alcohol; Phenyl hydrate; Phenyl hydroxide; 
Phenylic acid; Phenylic alcohol; RCRA waste number U188; UN 1671; UN 2312; UN 2821. 
 

OH

 
 
Note: Phenol may contain 2-, 3-, and 4-methylphenols as impurities. 
 
CASRN: 108-95-2; DOT: 1671 (solid); 2312 (molten); 2821 (solution); DOT label: Poison; 
molecular formula: C6H6O; FW: 94.11; RTECS: SJ3325000; Merck Index: 12, 7390 
 
Physical state, color, and odor: 
White crystals, crystalline solid, or light pink liquid which slowly turns brown on exposure to air. 
Phenol has an acrid or sweet, tarry-like odor resembling wet newspaper or cardboard. Sharp 
burning taste. At 40 °C, the average odor threshold concentration and the lowest concentration at 
which an odor was detected were 31 and 9.5 µg/L, respectively. At 25 °C, the lowest concentration 
at which a taste was detected was <2 µg/L (Young et al., 1996). Leonardos et al. (1969) and 
Nagata and Takeuchi (1990) reported odor threshold concentrations of 47 ppmv and 5.6 ppbv, 
respectively. 
 
Melting point (°C): 
40.50 (Huang et al., 2003) 
 
Boiling point (°C): 
183 (Huntress and Mulliken, 1941) 
 
Density (g/cm3): 
-1.0571 at 41 °C (Kuus et al., 1998) 
 
Diffusivity in water (x 10-5 cm2/sec): 
At ceff = 130 µM: 0.543 at 4.0 °C, 0.998 25.0 °C, 1.788 at 50.0 °C; 1.018 (ceff = 250 µM) at 25.0 
°C (Niesner and Heintz, 2000) 

 
Dissociation constant, pKa: 
9.85 at 25 °C (Sprengling and Lewis, 1953) 
9.90 (Blackman et al., 1955) 
 
Flash point (°C): 
80 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.8 (NIOSH, 1997) 
 
Upper explosive limit (%): 
8.6 (NIOSH, 1997) 
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Entropy of fusion (cal/mol⋅K): 
8.762 (Andon et al., 1963) 
 
Heat of fusion (kcal/mol): 
2.752 (Andon et al., 1963) 
2.898 (Mastrangelo, 1957) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
3.937 at 27.0 °C (air stripping, Abd-El-Bary et al., 1986) 
3.45 (Parsons et al., 1971) 
5.30 at 20 °C (Sheikheldin et al., 2001) 
13 at 25 °C (gas stripping-UV spectrophotometry, Warner et al., 1987) 
1.21 at 11 °C, 1.09 at 11.3 °C, 1.96 at 16.3 °C, 2.58 at 20.3 °C, 3.15 at 25 °C, 3.75 at 29 °C 

(column stripping, Harrison et al., 2002) 
12.3 at 75.9 °C, 21.7 at 88.7 °C, 32.8 at 98.5 °C (VLE circulation still-UV spectrophotometry, 

Dohnal and Fenclová, 1995) 
<23.8 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
1.09 at 5 °C (average derived from six field experiments, Lüttke and Levsen, 1997) 
 
Interfacial tension with water (dyn/cm at 20 °C): 
0.8 (quoted, Freitas et al., 1997) 
 
Ionization potential (eV): 
8.51 (Franklin et al., 1969) 
 
Bioconcentration factor, log BCF: 
1.24 (Brachydanio rerio, Devillers et al., 1996) 
1.28 (Daphnia magna, Dauble et al., 1986) 
4.20 (fathead minnow, Call et al., 1980) 
0.54 (algae, Hardy et al., 1985) 
1.30 (golden ide), 2.30 (algae), 3.34 (activated sludge) (Freitag et al., 1985) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.72 (Batcombe silt loam, Briggs, 1981) 
3.46 (fine sediments), 3.49 (coarse sediments) (Isaacson and Frink, 1984) 
1.21 (Brookstone clay loam soil, Campbell and Luthy, 1985) 
1.74 (Apison soil), 2.85 (Fullerton soil), 0.845 (Dormont soil) (Southworth and Keller, 1986) 
1.24 (Boyd, 1982) 
1.57, 1.96 (silt loam, Scott et al., 1983) 
1.4 (river sediment), 1.6 (coal wastewater sediment) (Kopinke et al., 1995) 
2.70 (glaciofluvial, sandy aquifer, Nielsen et al., 1996) 
1.310, 1.750, 1.281, 1.601, 1.544 (various European soils, Gawlik et al., 2000) 
1.35 using mobile phase buffered to pH 3 (estimated from HPLC capacity factors, Hodson and 

Williams, 1988) 
 
Octanol/water partition coefficient, log Kow: 
1.31–1.43 (Kubáň, 1991) 
1.39 (Riederer, 1990) 
1.45 (Mirrlees et al., 1976; generator column-HPLC/GC, Wasik et al., 1981) 
1.46 (shake flask-UV spectrophotometry, Fujita et al., 1964; shake flask, Briggs, 1981; Berthod et 

al., 1988) 
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1.51 (Umeyama et al., 1977) 
1.55 (RP-HPLC, Garst and Wilson, 1984) 
1.57 (Kishino and Kobayashi, 1994) 
 
Solubility in organics: 
Soluble in carbon disulfide and chloroform; very soluble in ether; miscible with carbon 

tetrachloride, hot benzene (U.S. EPA, 1985), and alcohol (Meites, 1963). 
At 25 °C: 0.3 mol/L in isooctane and 4.0 mol/L in cyclohexane (Anderson et al., 1979).  
 
Solubility in water: 
84,120 mg/L (Reinbold et al., 1979) 
0.90 M at 25 °C (Caturla et al., 1988) 
In g/kg: 78 at 10 °C, 79 at 20 °C, 84 at 30 °C (shake flask-nephelometry, Howe et al., 1987) 
0.813 M at 25.0 °C (generator column-HPLC/GC, Wasik et al., 1981) 
At 20 °C: 1.6, 1.35, 1.39, and 1.33 M in doubly distilled water, Pacific seawater, artificial 

seawater, and 35% NaCl, respectively (modified shake flask method-fluorometry, Hashimoto et 
al., 1984) 

76.044, 84.045, and 93.098 g/L at 15.1, 25.0, and 35.0 °C, respectively (shake flask-
conductimetry, Achard et al., 1996) 

75.00 g/kg at 25.0 °C (shake flask-GC, Krajl and Sinčić, 1980) 
0.88 M at 25 °C (Southworth and Keller, 1986) 
In mmol/kg solution: 850.9 at 19.3 °C, 861.9 at 20.6 °C, 881.6 at 22.9 °C, 888.3 at 23.1 °C, 899.7 

at 25.0 °C, 907.5 at 25.9 °C, 917.0 at 27.0 °C, 934.4 at 29.0 °C, 938.8 at 29.5 °C, 944.9 at 30.2 
°C, 966.0 at 32.6 °C, 978.4 at 34.0 °C, 983.7 at 34.6 °C, 989.0 at 35.2 °C, 1,032.8 at 40.1 °C, 
1,064.5 at 42.2 °C, 1,102.1 at 44.0 °C, 1,106.4 at 44.2 °C, 1,155.9 at 44.5 °C, 1,215.9 at 49.2 °C, 
1,240.9 at 50.3 °C, 1,270.9 at 51.6 °C, 1,292.0 at 52.5 °C, 1,318.0 at 53.6 °C, 1,378.5 at 56.1 °C, 
1,420.7 at 57.8 °C, 1,428.2 at 58.1 °C, 1,430.7 at 58.2 °C, and 1,486.8 at 60.4 °C (light 
transmission technique, Jaoui et al., 2002) 

 
Vapor pressure (x 10-2 mmHg): 
20 at 20 °C, 100 at 40 °C (quoted, Verschueren, 1983) 
35 at 25 °C (ACGIH, 1986) 
6.4 at 8 °C, 34 at 25 °C (quoted, Leuenberger et al., 1985a) 
62 at 25 °C (Riederer, 1990) 
 
Environmental fate: 
 Biological. Under methanogenic conditions, inocula from a municipal sewage treatment plant 
digester degraded phenol to carbon dioxide and methane (Young and Rivera, 1985). 
Chloroperoxidase, a fungal enzyme isolated from Caldariomyces fumago, reacted with phenol 
forming 2- and 4-chlorophenol, the latter in a 25% yield (Wannstedt et al., 1990). In activated 
sludge, 41.4% mineralized to carbon dioxide after 5 d (Freitag et al., 1985). When phenol was 
statically incubated in the dark at 25 °C with yeast extract and settled domestic wastewater 
inoculum, significant biodegradation with rapid adaptation was observed. At concentrations of 5 
and 10 mg/L, 96 and 97% biodegradation, respectively, were observed after 7 d (Tabak et al., 
1981). Phenol is rapidly degraded in aerobically incubated soil but is much slower under anaerobic 
conditions (Baker and Mayfield, 1980). 
 Healy and Young (1979) studied the degradation of ferulic acid under strict anaerobic 
conditions using a serum-bottle variation of the Hungate technique. The medium was inoculated in 
a 10% (vol/vol) seed from a laboratory anaerobic digester fed primary sewage sludge. To ensure 
no oxygen was present, the methanogenic enrichment culture was flushed with oxygen-free gas for 
20 min before incubating in the dark at 35 °C. After a 10-d acclimation period, the amount of 
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methane and carbon dioxide produced in 24 d was 86% of theoretical. 
 In a continuous stirred reactor maintained at 20 °C, phenol degraded at rates of 0.094 and 
0.007/h at feed concentrations of 180 and 360 mg/L, respectively (Beltrame et al., 1984). In the 
presence of suspended natural populations from unpolluted aquatic systems, the second-order 
microbial transformation rate constant determined in the laboratory was reported to be 3.3 ± 1.2 x 
10-10 L/organism⋅h (Steen, 1991). 
 Bridié et al. (1979) reported BOD and COD values 1.68 and 2.33 g/g using filtered effluent 
from a biological sanitary waste treatment plant. These values were determined using a standard 
dilution method at 20 °C of 5 d. Similarly, Heukelekian and Rand (1955) reported a 5-d BOD 
value of 1.81 g/g which is 76.0% of the ThOD value of 2.38 g/g. In activated sludge inoculum, 
98.5% COD removal was achieved. The average rate of biodegradation was 80.0 mg COD/g·h 
(Pitter, 1976). 
 Soil. Loehr and Matthews (1992) studied the degradation of phenol in different soils under 
aerobic conditions. In a slightly basic sandy loam (3.25% organic matter) and in acidic clay soil 
(<1.0% organic matter), the resultant degradation half-lives were 4.1 and 23 d, respectively. 
 Soil sorption distribution coefficients (Kd) were determined from centrifuge column tests using 
kaolinite as the absorbent (Celorie et al., 1989). Values for Kd ranged from 0.010 to 0.054 L/g. 
 Surface Water. Vaishnav and Babeu (1987) reported a half-life of 11 d in river waters and 3 d in 
harbor waters. 
 Groundwater. Nielsen et al. (1996) studied the degradation of phenol in a shallow, glaciofluvial, 
unconfined sandy aquifer in Jutland, Denmark. As part of the in situ microcosm study, a cylinder 
that was open at the bottom and screened at the top was installed through a cased borehole 
approximately 5 m below grade. Five liters of water was aerated with atmospheric air to ensure 
aerobic conditions were maintained. Groundwater was analyzed weekly for approximately 3 
months to determine phenol concentrations with time. The experimentally determined first-order 
biodegradation rate constant and corresponding half-life were 0.5/d and 33.4 h, respectively. 
Vaishnav and Babeu (1987) reported a biodegradation rate constant of 0.035/d and a half-life of 20 
d in groundwater. 
 Photolytic. Absorbs UV light at a maximum wavelength of 269 nm (Dohnal and Fenclová, 
1995). In an aqueous, oxygenated solution exposed to artificial light (λ = 234 nm), phenol was 
photolyzed to hydroquinone, catechol, 2,2 -, 2,4 - and 4,4 -dihydroxybiphenyl (Callahan et al., 
1979). When an aqueous solution containing potassium nitrate (10 mM) and phenol (1 mM) was 
irradiated with UV light (λ = 290–350 nm) up to a conversion of 10%, the following products 
formed: hydroxyhydroquinone, hydroquinone, resorcinol, hydroxybenzoquinone, benzoquinone, 
catechol, nitrosophenol, 4-nitrocatechol, nitrohydroquinone, 2- and 4-nitrophenol. Catechnol and 
hydroquinone were the major and minor products, respectively (Niessen et al., 1988). Titanium 
dioxide suspended in an aqueous solution and irradiated with UV light (λ = 365 nm) converted 
phenol to carbon dioxide at a significant rate (Matthews, 1986). 
 Irradiation of phenol with UV light (λ = 254 nm) in the presence of oxygen yielded substituted 
biphenyls, hydroquinone, and catechol (Joschek and Miller, 1966). A carbon dioxide yield of 
32.5% was achieved when phenol adsorbed on silica gel was irradiated with light (λ >290 nm) for 
17 h (Freitag et al., 1985). When an aqueous solution containing phenol was photooxidized by UV 
light at 50 °C, 10.96% degraded to carbon dioxide after 24 h (Knoevenagel and Himmelreich, 
1976). The dye-sensitized photodegradation of phenol in aqueous solution was studied by 
Okamoto et al. (1982). They reported a first-order rate constant of 6.5 x 10-3/sec. Second-order 
rate constants of 2.66 x 10-8, 6.16 x 10-7, and 1.95 x 10-7 L/molecule⋅sec were determined at pH 
values 10.3, 9, and 8, respectively. 
 Larson et al. (1992) studied the photosensitizing ability of 2′,3′,4′,5′-tetraacetylriboflavin to 
various organic compounds. An aqueous solution containing phenol was subjected to a medium-
pressure mercury arc lamp (λ >290 nm). The investigators reported that 2′,3′,4′,5′-tetra-
acetylriboflavin was superior to another photosensitizer, namely riboflavin, in the degradation of 
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phenol and other compounds. Direct photolysis of phenol without any photosensitizer present 
resulted in a half-life of 76 h. In the presence of ribloflavin and 2′,3′,4′,5′-tetraacetylriboflavin, the 
half-lives were 11 and 8.7 min, respectively. 
 The following half-lives were reported for phenol in estuarine water exposed to sunlight and 
microbes: 39 and 94 h during summer (24 °C) and winter (10 °C), respectively; in distilled water: 
46 and 173 h during summer and winter, respectively; in poisoned estuarine water: 43 and 118 h 
during summer and winter, respectively (Hwang et al., 1986). 
 Anticipated products from the reaction of phenol with ozone or OH radicals in the atmosphere 
are dihydroxybenzenes, nitrophenols, and ring cleavage products (Cupitt, 1980). Reported rate 
constants for the reaction of phenol and OH radicals in the atmosphere: 2.8 x 10-11 
cm3/molecule⋅sec at room temperature (Atkinson, 1985) and with NO3 in the atmosphere: 2.1 x 
10-12 cm3/molecule⋅sec at 296 K (Atkinson et al., 1984). 
 Chemical/Physical. In an environmental chamber, nitrogen trioxide (10,000 ppb) reacted 
quickly with phenol (concentration 200 ppb to 1.4 ppm) to form phenoxy radicals and nitric acid 
(Carter et al., 1981). The phenoxy radicals may react with oxygen and nitrogen dioxide to form 
quinones and nitrohydroxy derivatives, respectively (Nielsen et al., 1983). 
 Reported rate constants for the reaction of phenol and singlet oxygen in water at 292 K: 2.5 x 
106/M⋅sec at pH 8, 1.9 x 107/M⋅sec at pH 9, 4.6 x 107/M⋅sec at pH 9.5, 9.0 x 107/M⋅sec at pH 10 
and 1.8 x 108/M⋅sec at pH 11.5 (Scully and Hoigné, 1987). 
 Groundwater contaminated with various phenols degraded in a methanogenic aquifer. Similar 
results were obtained in the laboratory utilizing an anaerobic digester. Methane and carbon dioxide 
were reported as degradation products (Godsy et al., 1983). 
 Ozonization of phenol in water resulted in the formation of many oxidation products. The 
identified products in the order of degradation are catechol, hydroquinone, o-quinone, cis,cis-
muconic acid, maleic (or fumaric) and oxalic acids (Eisenhauer, 1968). In addition, glyoxylic, 
formic, and acetic acids also were reported as ozonization products prior to oxidation to carbon 
dioxide (Kuo et al., 1977). Ozonation of an aqueous solution of phenol subjected to UV light (120-
W low pressure mercury lamp) gave glyoxal, glyoxylic, oxalic, and formic acids as major 
products. Minor products included catechol, hydroquinone, muconic, fumaric, and maleic acids 
(Takahashi, 1990). Wet oxidation of phenol at 320 °C yielded formic and acetic acids (Randall 
and Knopp, 1980). 
 Chlorination of water containing bromide ions converted phenol to 2,4,6-tribromophenol. 
Bromodichlorophenol, dibromochlorophenol, and tribromophenol have also been reported to form 
from the chlorination of natural water under simulated conditions (Watanabe et al., 1984). 
 Wet oxidation of phenol at elevated pressure and temperature gave the following products: 
acetone, acetaldehyde, formic, acetic, maleic, oxalic, and succinic acids (Keen and Baillod, 1985). 
Chlorine dioxide reacted with phenol in an aqueous solution forming p-benzoquinone and 
hypochlorous acid (Wajon et al., 1982). 
 Kanno et al. (1982) studied the aqueous reaction of phenol and other substituted aromatic 
hydrocarbons (aniline, toluidine, 1-naphthylamine, cresol, pyrocatechol, resorcinol, hydroquin-
one, and 1-naphthol) with hypochlorous acid in the presence of ammonium ion. They reported that 
the aromatic ring was not chlorinated as expected but was cleaved by chloramine forming 
cyanogen chloride (Kanno et al., 1982). The amount of cyanogen chloride formed increased at 
lower pHs. At pH 6, the greatest amount of cyanogen chloride was formed when the reaction 
mixture contained ammonium ion and hypochlorous acid at a ratio of 2:3 (Kanno et al., 1982). 
 Spacek et al. (1995) investigated the photodegradation of phenol using titanium dioxide-UV 
light and Fenton’s reagent (hydrogen peroxide:substance - 10:1; Fe2+ 2.5 x 10-4 mol/L) at 25 °C. 
The decomposition rate of phenol was very high by the photo-Fenton reaction in comparison to 
titanium dioxide-UV light (λ = 365 nm). Decomposition products identified in both reactions were 
p-benzoquinone, hydroquinone, and oxalic acid. Augusti et al. (1998) conducted kinetic studies 
for the reaction of phenol (0.2 mM) and other monocyclic aromatics with Fenton’s reagent (8 mM 
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hydrogen peroxide; [Fe+2] = 0.1 mM) at 25 °C. They reported a reaction rate constant of 
0.0180/min. 
 Phenol will not hydrolyze in water because it does not contain a hydrolyzable function group 
(Kollig, 1993). 
 Reacts with sodium and potassium hydroxide forming sodium and potassium phenolate, 
respectively (Morrison and Boyd, 1971). 
 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in an effluent 
concentration of 194 mg/L. The adsorbability of the carbon used was 161 mg/g carbon (Guisti et 
al., 1974). Similarly, at influent concentrations of 10, 1.0, 0.1, and 0.01 mg/L, the GAC adsorption 
capacities were 74, 21, 6.0, and 1.7 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits: NIOSH REL: TWA 5 ppm (19 mg/m3), 15-min ceiling 15.6 ppm (60 mg/m3), 
IDLH 250 ppm; OSHA PEL: 5 ppm; ACGIH TLV: TWA 5 ppm (adopted). 
 
Symptoms of exposure: Ingestion of 5 to 10 mg may cause death. Toxic symptoms include 
nausea, vomiting, weakness, cyanosis, tremor, convulsions, kidney and liver damage. Eye, nose, 
and throat irritant. Burns skin on contact and may cause dermatitis (Patnaik, 1992). An irritation 
concentration of 182.40 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 EC50 (48-h) for Daphnia magna 6.60 mg/L (Keen and Baillod, 1985), Daphnia pulex 25.0 mg/L 
(Tisler and Zagorc-Koncan, 1997). 
 EC50 (24-h) for Daphnia magna 9.1 mg/L (Keen and Baillod, 1985). 
 LC50 (8-d) for fathead minnows 22 to 23 mg/L (Spehar et al., 1982). 
 LC50 (96-h) for fathead minnows 28 to 29 mg/L (Spehar et al., 1982), mud crab (Panopeus 
herbstii) 1.06 mg/L (Key and Scott, 1986), Japanese medaka (Oryzias latipes) 38.3 mg/L 
(Holcombe et al., 1995). 
 LC50 (48-h) for fathead minnows 8.3 mg/L (Spehar et al., 1982), zebra fish 60 mg/L (Slooff, 
1979), Daphnia magna 12 mg/L (LeBlanc, 1980). 
 LC50 (24-h) for Daphnia magna 29 mg/L (LeBlanc, 1980). 
 LC50 (inhalation) for mice 177 mg/m3 (quoted, RTECS, 1985). 
 Acute oral LD50 for mice 270 mg/kg, rats 317 mg/kg (quoted, RTECS, 1985). 
 TLm values for brine shrimp after 24 and 48 h of exposure were 157 and 56 mg/L, respectively 
(Price et al., 1974). 
 
Source: Detected in distilled water-soluble fractions of 87 octane unleaded gasoline (1.53 mg/L), 
94 octane unleaded gasoline (0.19 mg/L), Gasohol (0.33 mg/L), No. 2 fuel oil (0.09 mg/L), jet fuel 
A (0.09 mg/L), diesel fuel (0.07 mg/L), and military jet fuel JP-4 (0.22 mg/L) (Potter, 1996). 
Phenol was also detected in 80% of 65 gasoline (unleaded regular and premium) samples (62 from 
Switzerland, 3 from Boston, MA). At 25 °C, phenol concentrations ranged from 63 to 130,000 
µg/L in gasoline and from 150 to 1,500 µg/L in water-soluble fractions. Average concentrations 
were 26 mg/L in gasoline and 6.1 mg/L in water-soluble fractions (Schmidt et al., 2002). 
 Thomas and Delfino (1991) equilibrated contaminant-free groundwater collected from 
Gainesville, FL with individual fractions of three individual petroleum products at 24–25 °C for 
24 h. The aqueous phase was analyzed for organic compounds via U.S. EPA approved test method 
625. Average phenol concentrations reported in water-soluble fractions of unleaded gasoline, 
kerosene, and diesel fuel were 20, 8, and 19 µg/L, respectively. 
 A high-temperature coal tar contained phenol at an average concentration of 0.61 wt % 
(McNeil, 1983). 
 Phenol occurs naturally in many plants including blueberries (10 to 60 ppb), marjoram (1,431–
8,204 ppm), sweetflag, safflower buds (40 ppb), mud plantain, capillary wormwood, asparagus 
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shoots, tea leaves, petitgrain, cinnamon, cassia, licorice, witch hazel, Japanese privet, St. John’s 
wort, European pennyroyal, tomatoes, white mulberries, tobacco leaves, benneseed, sesame seeds, 
tamarind, white sandlewood, patchouli leaves, rue, slash pine, bayberries, Scotch pine, and 
tarragon (Duke, 1992). 
 A liquid swine manure sample collected from a waste storage basin contained phenol at a 
concentration of 22.0 mg/L (Zahn et al., 1997). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rates of phenol were 525 mg/kg of pine burned, 300 mg/kg of oak burned, and 434 mg/kg of 
eucalyptus burned. 
 Releases toxic and noxious fumes when heated at temperatures greater than its boiling point. 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however, a DWEL of 20 
mg/L was recommended (U.S. EPA, 2000). 
 
Uses: Antiseptic and disinfectant; pharmaceuticals; dyes; indicators; slimicide; phenolic resins; 
epoxy resins (bisphenol-A); nylon-6 (caprolactum); 2,4-D; solvent for refining lubricating oils; 
preparation of adipic acid, salicylic acid, phenolphthalein, pentachlorophenol, acetophenetidin, 
picric acid, anisole, phenoxyacetic acid, phenyl benzoate, 2-phenolsulfonic acid, 4-phenolsulfonic 
acid, 2-nitrophenol, 4-nitrophenol, 2,4,6-tribromophenol, 4-bromophenol, 4-tert-butylphenol, 
salicylaldehyde, and many other organic compounds; germicidal paints; laboratory reagent. 
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p-PHENYLENEDIAMINE 
 
Synonyms: AI3-00710; 4-Aminoaniline; p-Aminoaniline; Aminogen II; BASF ursol D; 1,4-
Benzenediamine; Benzene-1,4-diamine; p-Benzenediamine; para-Benzenediamine; Benzofur D; 
BRN 0742029; CCRIS 509; C.I. 76060; C.I. 76061; C.I. developer 13; C.I. oxidation base 10; 
Developer 13; Developer PF; 1,4-Diaminobenzene; p-Diaminobenzene; Durafur black RC; 
EINECS 203-404-7; Fouramine D; Fourrine 1; Fourrine D; Fur black 41867; Fur brown 41866; 
Furro D; Fur yellow; Futramine D; Nako H; Norcholine; NSC 4777; NSC 112725; Orsin; 
Oxidation base 10; Oxidation base 10a; Para; Pelagol D; Pelagol DR; Pelagol grey D; Peltol D; 
1,4-Phenylenediamine; PPD; Renal PF; Santoflex IC; Tertral D; UN 1673; Ursol D; USAF EK-
394; Vulkanox 4020; Zoba black D. 
 

NH2

NH2  
 
CASRN: 106-50-3; DOT: 1673; DOT label: Poison; molecular formula: C6H8N2; FW: 108.14; 
RTECS: SS8050000; Merck Index: 12, 7439 
 
Physical state and color: 
White, red, or brown crystals. May darken on exposure to air. 
 
Melting point (°C): 
140 (Weast, 1986) 
145–147 (Windholz et al., 1983) 
 
Boiling point (°C): 
267 (Weast, 1986) 
271 (Du Pont, 1999h) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.78 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant: 
At 25 °C: pK1 = 3.29, pK2 = 6.08 (Dean, 1973) 
 
Flash point (°C): 
156.8 (NIOSH, 1997) 
154 (Du Pont, 1999h) 
 
Entropy of fusion (cal/mol⋅K): 
14.3 (Rai and Mandal, 1990) 
 
Heat of fusion (kcal/mol): 
5.951 (Rai and Mandal, 1990) 
 
Ionization potential (eV): 
6.87 (Lias, 1998) 
 
Bioconcentration factor, log BCF: 
2.66 (activated sludge), 2.65 (algae) (hydrochloride, Freitag et al., 1985) 
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Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aromatic amines 
are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
Unavailable because experimental methods for estimation of this parameter for aromatic amines 
are lacking in the documented literature 
 
Solubility in organics: 
Soluble in alcohol ether (Weast, 1986) and slightly soluble in chloroform (Du Pont, 1999h) 
 
Solubility in water: 
4.7 wt % at 20 °C (NIOSH, 1987) 
3.69 wt % at 20 °C (Budavari et al., 1996) 
38,000 mg/L at 24 °C, 6,690 g/L at 107 °C (quoted, Verschueren, 1983) 
10.0 wt % at 40 °C (Du Pont, 1999h) 
 
Vapor pressure (mmHg): 
0.00091 and 1.0797 at 39 and 100.0 °C, respectively (Du Pont, 1999h) 
 
Environmental fate: 
 Biological. In activated sludge, 3.8% mineralized to carbon dioxide after 5 d (Freitag et al., 
1985). In activated sludge inoculum, following a 20-d adaptation period, 80.0% COD removal was 
achieved (Pitter, 1976). 
 Photolytic. A carbon dioxide yield of 53.7% was achieved when phenylenediamine (presumably 
an isomeric mixture) adsorbed on silica gel was irradiated with light (λ >290 nm) for 17 h (Freitag 
et al., 1985). 
 Chemical/Physical. p-Phenylenediamine will not hydrolyze because it does not contain a 
hydrolyzable functional group (Kollig, 1993). 
 
Exposure limits (mg/m3): NIOSH REL: TWA 0.1, IDLH 25; OSHA PEL: TWA 0.1; ACGIH 
TLV: TWA 0.1 (adopted). 
 
Symptoms of exposure: May include vertigo, gastritis, jaundice, allergic asthma, dermatitis, 
cornea ulcer, eye burn (Patnaik, 1992) 
 
Toxicity: 
 LC50 (48-h) for red killifish 186 mg/L (Yoshioka et al., 1986). 
 Acute oral LD50 for wild birds 100 mg/kg, quail 100 mg/kg, rats 80 mg/kg (quoted, RTECS, 
1985). 
 
Source: Bulk quantitities may contain m- and o-phenylenediamine and aniline as impurities. 
 
Uses: Manufacturing azo dyes, intermediates for antioxidants and accelerators for rubber; 
photochemical measurements; laboratory reagent; dyeing hair and fur. 
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PHENYL ETHER 
 
Synonyms: AI3-00749; Biphenyl ether; Biphenyl oxide; BRN 1364620; CCRIS 5912; Diphenyl 
ether; Diphenyl oxide; EINECS 202-981-2; FEMA No. 3667; Geranium crystals; NSC 19311; 
NSC 174083; 1,1-Oxybisbenzene; Phenoxybenzene; Phenyl oxide; UN 3077. 
 

O

 
 
CASRN: 101-84-8; molecular formula: C12H10O; FW: 170.21; RTECS: KN8970000; Merck 
Index: 12, 7442 
 
Physical state, color, and odor: 
Colorless solid or liquid with a geranium-like odor. An experimentally determined odor threshold 
concentration of 100 ppbv was reported by Leonardos et al. (1969). 
 
Melting point (°C): 
26–30 (Acros Organics, 2002) 
26–27 (Ohki and Kowalczyk, 1969) 
 
Boiling point (°C): 
257.9 (Weast, 1986) 
 
Density (g/cm3): 
1.0748 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.67 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
116 (NIOSH, 1997) 
 
Lower explosive limit (%): 
0.7 (NIOSH, 1997) 
 
Upper explosive limit (%): 
6.0 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
13.71 (Ginnings and Furukawa, 1953) 
 
Heat of fusion (kcal/mol): 
4.115 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
2.13 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
8.82 ± 0.05 (Franklin et al., 1969) 
8.09 (Lias, 1998) 
 
Bioconcentration factor, log BCF: 
2.29 (fish, Mackay, 1982) 
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Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aromatic ethers are 
lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
4.21 (shake flask, Briggs, 1981) 
3.79 (estimated using HPLC-MS, Burkhard et al., 1985a) 
4.08 at 23 °C (shake flask-HPLC, Banerjee et al., 1980) 
4.20 (Chiou et al., 1977) 
 
Solubility in organics: 
Soluble in acetic acid, alcohol, benzene, and ether (Weast, 1986) 
 
Solubility in water (mg/L at 25 °C): 
18.04 (shake flask-LSC, Banerjee et al., 1980) 
21 (Chiou et al., 1977) 
 
Vapor pressure (mmHg): 
0.02 at 20 °C, 0.12 at 30 °C (quoted, Verschueren, 1983) 
 
Exposure limits: NIOSH REL: TWA 1 ppm (7 mg/m3), IDLH 100 ppm; OSHA PEL: TWA 1 
ppm; ACGIH TLV: TWA 0.1, STEL 2 ppm (adopted). 
 
Symptoms of exposure: Mild skin irritant. Ingestion may cause liver and kidney damage 
(Patnaik, 1992). 
 
Toxicity: 
 LC50 (96-h) for fathead minnows 4.0 mg/L (Veith et al., 1983). 
 LC50 (48-h) for Daphnia magna 670 µg/L (LeBlanc, 1980). 
 LC50 (24-h) for Daphnia magna 1.4 mg/L (LeBlanc, 1980). 
 Acute oral LD50 for rats 3,370 mg/kg (quoted, RTECS, 1985). 
 
Uses: Heat transfer liquid; perfuming soaps; resins for laminated electrical insulation; organic 
synthesis. 
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PHENYLHYDRAZINE 
 
Synonyms: AI3-15399; BRN 0606080; C-02304; CCRIS 511; EINECS 202-873-5; Hydrazine-
benzene; Hydrazinobenzene; Hydrazobenzene; Monophenylhydrazine; UN 2572. 
 

H
N

NH2

 
 
CASRN: 100-63-0; DOT: 2572; DOT label: Poison; molecular formula: C6H8N2; FW: 108.14; 
RTECS: MV8925000; Merck Index: 12, 7447 
 
Physical state, color, and odor: 
Yellow monoclinic crystals with a faint, aromatic odor. Turns red-brown on exposure to air. 
 
Melting point (°C): 
19.8 (Weast, 1986) 
 
Boiling point (°C): 
243 (Weast, 1986) with decomposition (Windholz et al., 1983) 
 
Density (g/cm3): 
1.0986 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.89 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
8.79 at 15 °C (Windholz et al., 1983) 
5.20 at 25 °C (Dean, 1973) 
 
Flash point (°C): 
88.5 (NIOSH, 1997) 
 
Ionization potential (eV): 
7.64, 7.74 (Rosenstock et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for hydrazines are 
lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
1.25 (quoted, Leo et al., 1971) 
 
Solubility in organics: 
Soluble in acetone (Weast, 1986). Miscible with alcohol, benzene, chloroform, and ether 
(Windholz et al., 1983). 
 
Vapor density: 
4.42 g/L at 25 °C, 3.73 (air = 1) 
 
Vapor pressure (mmHg): 
0.04 at 25 °C (NIOSH, 1997) 
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Exposure limits: Potential occupational carcinogen. NIOSH REL: 2-h ceiling 0.14 ppm (0.6 
mg/m3), IDLH 15 ppm; OSHA PEL: TWA 5 ppm (22 mg/m3); ACGIH TLV: TWA 0.1 ppm 
(adopted). 
 
Symptoms of exposure: Acute toxic symptoms include hematuria, vomiting, convulsions, and 
respiratory arrest (Patnaik, 1992). 
 
Toxicity: 
 Acute oral LD50 for guinea pigs 80 mg/kg, rats 188 mg/kg, rabbits 80 mg/kg (quoted, RTECS, 
1985). 
 
Uses: Reagent for aldehydes, ketones, sugars; manufacturing dyes, and antipyrine; organic 
synthesis. 
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PHTHALIC ANHYDRIDE 
 
Synonyms: AI3-04869; AIDS-189608; AIDS-189615; AIDS-189616; AIDS-189618; AIDS-
169619; AIDS-169620; AIDS-169621; Araldite HT 901; 1,2-Benzenedicarboxylic acid anhy-
dride; 2-Benzofuran-1,3-dione; BRN 0118515; CCRIS 519; 1,3-Dioxophthalan; EINECS 201-
607-5; ESEN; 1,3-Dihydro-1,3-dioxoisobenzofuran; HT 901; Isobenzofuran-1,3-dione; 1,3-Iso-
benzofurandione; NCI-C03601; NSC 10431; PAN; Phthalandione; 1,3-Phthalandione; Phthalic 
acid anhydride; Phthalanhydride; RCRA waste number U190; Retarder AK; Retarder ESEN; 
Retarder PD; Retarder PX; Sconoc 7; TGL 6525; UN 2214; Vulcalent B; Vulcalent B/C; Wiltrol 
P. 
 

O

O

O  
 
CASRN: 85-44-9; DOT: 2214; molecular formula: C8H4O3; FW: 148.12; RTECS: TI3150000; 
Merck Index: 12, 7428 
 
Physical state, color, and odor: 
Colorless to pale cream crystals with a characteristic, choking odor. Moisture sensitive. Odor 
threshold concentration is 53 ppb (quoted, Amoore and Hautala, 1983). 
 
Melting point (°C): 
130.8 (Windholz et al., 1983) 
 
Boiling point (°C): 
Sublimes at 295 (Weast, 1986) 
 
Density (g/cm3): 
1.527 at 4 °C (quoted, Verschueren, 1983) 
 
Flash point (°C): 
152.9 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.7 (NIOSH, 1997) 
 
Upper explosive limit (%): 
10.5 (NIOSH, 1997) 
 
Henry’s law constant (x 10-9 atm⋅m3/mol): 
6.29 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
10.1 (Lias et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Not applicable - reacts with water 
 
Octanol/water partition coefficient, log Kow: 
-0.62 (Kenaga and Goring, 1980) 
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Solubility in organics: 
One part in 125 parts carbon disulfide (Windholz et al., 1983). 
At 25 °C (mol/L): acetic acid (0.27), acetone (1.15), tert-butyl alcohol (0.04), chloroform (0.78), 
cyclohexane (0.0064), decane (0.0049), di-n-propyl ether (0.04), dodecane (0.0048), ethyl ether 
(0.116), heptane (0.0049), hexane (0.0050), hexadecane (0.0047), isooctane (0.00422), pyridine 
(2.9), and tetrahydrofuran (1.2) (Fung and Higuchi, 1971) 
 
Solubility in water: 
6.2 g/kg at 25 °C, 17.4 g/kg at 50 °C (BASF, 1996) 
 
Vapor pressure (x 10-4 mmHg): 
2 at 20 °C, 10 at 30 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Chemical/Physical. Reacts with water to form o-phthalic acid (Kollig, 1993; Windholz et al., 
1983). Based on an observed rate constant of 7.9 x 10-9/sec, the hydrolysis half-life is 88 sec 
(Hawkins, 1975). 
 Pyrolysis of phthalic anhydride in the presence of polyvinyl chloride at 600 °C for 10 min gave 
the following compounds: biphenyl, fluorene, benzophenone, 9-fluorenone, o-terphenyl, 9-phen-
ylfluorene, and three unidentified compounds (Bove and Dalven, 1984). 
 
Exposure limits: NIOSH REL: TWA 6 mg/m3 (1 ppm), IDLH 60 mg/m3; OSHA PEL: TWA 12 
mg/m3 (2 ppm); ACGIH TLV: TWA 1 ppm (adopted). 
 
Symptoms of exposure: An irritation concentration of 30.00 mg/m3 in air was reported by Ruth 
(1986). 
 
Toxicity: 
 Acute oral LD50 for mice 2 g/kg, rats 4,020 mg/kg (quoted, RTECS, 1985). 
 
Uses: Manufacturing phthalates, phthaleins, benzoic acid, synthetic indigo, pharmaceuticals, 
insecticides, chlorinated products, and artificial resins. 
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PICRIC ACID 
 
Synonyms: AI3-15403; Carbazotic acid; CCRIS 3106; C.I. 10305; EINECS 201-865-9; Hager’s 
reagent; 2-Hydroxy-1,3,5-trinitrobenzene; Lyddite; Melinite; NA 1344; Nitroxanthic acid; NSC 
36947; NSC 56147; NSC 141218; NSC 168933; NSC 221282; Pertite; Phenol trinitrate; Picragol; 
Picral; Picronitric acid; Shimose; 1,3,5-Trinitrophenol; 2,4,6-Trinitrophenol; UN 0154; UN 
1344. 
 

OH

O2N

NO2

NO2

 
 

CASRN: 88-89-1; DOT: 1344; DOT label: Class A explosive; molecular formula: C6H3N3O7; FW: 
229.11; RTECS: TJ7875000; Merck Index: 12, 7562 
 
Physical state, color, and odor: 
White to yellow crystals. Usually present in moist forms because dry picric acid is shock sensitive. 
 
Melting point (°C): 
122–123 (Weast, 1986) 
 
Boiling point (°C): 
Sublimes and explodes >300 °C (Weast, 1986). 
 
Density (g/cm3): 
1.763 (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.72 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
0.29 at 25 °C (Dean, 1973) 
 
Flash point (°C): 
151 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
10.4 (Farrell, et al., 1979) 
 
Heat of fusion (kcal/mol): 
4.087 (Farrell et al., 1979) 
 
Octanol/water partition coefficient, log Kow: 
2.03 (quoted, Verschueren, 1983) 
1.34 (shake flask-GLC, Hansch and Anderson, 1967) 
 
Solubility in organics: 
In g/L: alcohol (83.3), benzene (100), chloroform (28.57), and ethyl ether (15.38) (Windholz et al., 

1983) 
At 25 °C (mM): cyclohexane (0.41), decane (0.42), dodecane (0.33), heptane (0.33), hexane 

(0.30), hexadecane (0.39), and isooctane (0.25) (Fung and Higuchi, 1971) 
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Solubility in water (mg/L): 
66,670 at 100 °C (quoted, Windholz et al., 1983) 
14,000 at 20 °C, 68,000 at 100 °C (quoted, Verschueren, 1983) 
 
Vapor pressure (mmHg): 
1 at 197 °C (NIOSH, 1997) 
 
Environmental fate: 
 Chemical/Physical. Picric acid explodes when heated >300 °C (Weast, 1986). Shock sensitive! 
(quoted, Keith and Walters, 1992). 
 
Exposure limits (mg/m3): NIOSH REL: TWA 0.1, STEL 0.3, IDLH 75; OSHA PEL: TWA 0.1; 
ACGIH TLV: TWA 0.1 (adopted). 
 
Symptoms of exposure: Contact with skin may cause sensitization dermatitis. Ingestion may 
cause severe poisoning. Toxic symptoms include headache, nausea, vomiting, abdominal pain, and 
yellow coloration of skin (Patnaik, 1992). 
 
Toxicity: 
 In rabbits, the lethal dose is 120 mg/kg (quoted, RTECS, 1985). 
 LC50 (48-h) for red killifish 513 mg/L (Yoshioka et al., 1986). 
 
Uses: Explosives, matches; electric batteries; in leather industry; manufacturing colored glass; 
etching copper; textile mordant; reagent. 
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PINDONE 
 
Synonyms: AI3-01946; BRN 2051258; Caswell No. 671; CCRIS 4862; Chemrat; Contrax-P; 2-
(2,2-Dimethyl-1-oxopropyl)-1H-indene-1,3(2H)-dione; EINECS 201-462-8; EPA pesticide 
chemical code 067703; NSC 6261; NSC 31211; Pivacin; Pival; Pivaldione; 2-Pivaloylindane-1,3-
dione; 2-Pivaloyl-1,3-indanedione; Pivalyl; Pivalyl indandione; 2-Pivalyl-1,3-indandione; Pivalyl 
valone; Tri-Ban; UN 2472. 
 

O

O

O

CH3H3C

CH3  
 
CASRN: 83-26-1; DOT: 2472; molecular formula: C14H14O3; FW: 230.25; RTECS: NK6300000; 
Merck Index: 12, 7598 
 
Physical state and color: 
Bright yellow crystals 
 
Melting point (°C): 
108–110 (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.51 at 20 °C using method of Hayduk and Laudie (1974) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.95 using method of Kenaga and Goring (1980) 
 
Octanol/water partition coefficient, log Kow: 
3.18 using method of Kenaga and Goring (1980) 
 
Solubility in organics: 
Soluble in most organic solvents (Worthing and Hance, 1991) 
 
Solubility in water: 
18 ppm at 25 °C (Gunther et al., 1968) 
 
Exposure limits (mg/m3): NIOSH REL: TWA 0.1, IDLH 100; OSHA PEL: TWA 0.1; ACGIH 
TLV: TWA 0.1 (adopted). 
 
Toxicity: 
 Acute oral LD50 for dogs 75 mg/kg, rats 280 mg/kg (quoted, RTECS, 1985). 
 
Uses: Insecticide; rodenticide; intermediate in manufacturing pharmaceuticals. 
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PROPANE 
 
Synonyms: A 108; Dimethylmethane; EINECS 200-827-9; EINECS 270-689-2; EINECS 271-
259-7; EINECS 271-735-4; EINECS 272-913-4; EINECS 274-000-6; EINECS 275-017-1; Freon 
290; HC 290; Liquefied petroleum gas; LPG; Propyl hydride; R-290; UN 1075; UN 1978. 
 

H3C CH3  
 
CASRN: 74-98-6; DOT: 1978; DOT label: Flammable gas; molecular formula: C3H8; FW: 44.10; 
RTECS: TX2275000; Merck Index: 12, 7982 
 
Physical state, color, and odor: 
Colorless, very flammable gas with a characteristic odor. Usually shipped as a compressed liquid 
in inexpensive container. An odor threshold concentration of 1,500 ppmv was reported by Nagata 
and Takeuchi (1990). 
 
Melting point (°C): 
-189.7 (Weast, 1986) 
 
Boiling point (°C): 
-42.1 (Weast, 1986) 
 
Density (g/cm3): 
0.505 at 20 °C (Chevron Phillips, 2005) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.16 at 25 °C (quoted, Hayduk and Laudie, 1974) 
 
Dissociation constant, pKa: 
≈ 44 (Gordon and Ford, 1972) 
 
Flash point (°C): 
-105 (Hawley, 1981) 
 
Lower explosive limit (%): 
2.1 (NIOSH, 1997) 
 
Upper explosive limit (%): 
9.5 (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
0.842 (Dean, 1987) 
 
Henry’s law constant (atm⋅m3/mol): 
0.706 at 25 °C (Hine and Mookerjee, 1975) 
 
Ionization potential (eV): 
10.94 (Lias, 1998) 
11.12 (Svec and Junk, 1967) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
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Octanol/water partition coefficient, log Kow: 
2.36 (Hansch et al., 1975) 
 
Solubility in organics (vol %): 
Alcohol (790 at 16.6 °C and 754 mmHg), benzene (1,452 at 21.5 °C and 757 mmHg), chloroform 
(1,299 at 21.6 °C and 757 mmHg), ether (926 at 16.6 °C and 757 mmHg), and turpentine (1,587 at 
17.7 °C and 757 mmHg) (Windholz et al., 1983). 
 
Solubility in water: 
62.4 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1963, 1966) 
At 0 °C, 0.0394 vol/unit volume of water at 19.8 °C (Claussen and Polglase, 1952) 
1.50 mM at 25 °C (shake flask-GC, Barone et al., 1966) 
3.46, 1.53, and 0.84 mM at 4, 25, and 50 °C, respectively (Kresheck et al., 1965) 
 
Vapor density: 
2.0200 g/L at 0 °C, 1.8324 g/L at 25 °C (Windholz et al., 1983) 
1.52 (air = 1) 
 
Vapor pressure (mmHg): 
7,904 at 27.6 °C (Francis and Robbins, 1933) 
6,460 at 20 °C, 8,360 at 30 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Biological. In the presence of methane, Pseudomonas methanica degraded propane to 1-
propanol, propionic acid, and acetone (Leadbetter and Foster, 1959). The presence of carbon 
dioxide was required for “Nocardia paraffinicum” to degrade propane to propionic acid 
(MacMichael and Brown, 1987). Propane may biodegrade in two pathways. The first is the 
formation of propyl hydroperoxide, which decomposes to 1-propanol followed by oxidation to 
propanoic acid. The other pathway involves dehydrogenation to 1-propene, which may react with 
water giving propanol (Dugan, 1972). Microorganisms can oxidize alkanes under aerobic 
conditions (Singer and Finnerty, 1984). The most common degradative pathway involves the 
oxidation of the terminal methyl group forming the corresponding alcohol (1-propanol). The 
alcohol may undergo a series of dehydrogenation steps forming an aldehyde (propionaldehyde), 
then a fatty acid (propionic acid). The fatty acid may then be metabolized by β-oxidation to form 
the mineralization products carbon dioxide and water (Singer and Finnerty, 1984). 
 Photolytic. When synthetic air containing propane and nitrous acid was exposed to artificial 
sunlight (λ = 300–450 nm), propane photooxidized to acetone with a yield of 56% (Cox et al., 
1980). The rate constants for the reaction of propane and OH radicals in the atmosphere at 298 and 
300 K were 1.11 x 10-12 cm3/molecule⋅sec (DeMore and Bayes, 1999) and 1.3 x 10-12 
cm3/molecule⋅sec (Hendry and Kenley, 1979). Cox et al. (1980) reported a rate constant of 1.9 x 
10-12 cm3/molecule⋅sec for the reaction of gaseous propane with OH radicals based on a value of 8 
x 10-12 cm3/molecule⋅sec for the reaction of ethylene with OH radicals. 
 Chemical/Physical. Incomplete combustion of propane in the presence of excess hydrogen 
chloride resulted in a high number of different chlorinated compounds including, but not limited to 
alkanes, alkenes, monoaromatics, alicyclic hydrocarbons, and polynuclear aromatic hydrocarbons. 
Without hydrogen chloride, 13 nonchlorinated polynuclear aromatic hydrocarbons were formed 
(Eklund et al., 1987). 
 Complete combustion in air yields carbon dioxide and water. 
 
Exposure limits: NIOSH REL: TWA 1,000 ppm (1,800 mg/m3), IDLH 2,100 ppm; OSHA PEL: 
TWA 1,000 ppm (1,800 mg/m3); ACGIH TLV: TWA 2,500 ppm (adopted). 
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Symptoms of exposure: An asphyxiate. Narcotic at high concentrations (Patnaik, 1992). 
 
Source: Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of propane was 169 mg/kg of pine burned. Emission rates of propane were not measured 
during the combustion of oak and eucalyptus. 
 California Phase II reformulated gasoline contained propane at a concentration of 100 mg/kg. 
Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without catalytic 
converters were 1.62 and 191 mg/km, respectively (Schauer et al., 2002). 
 
Uses: Organic synthesis; refrigerant; fuel gas; manufacture of ethylene; solvent; extractant; 
aerosol propellant; mixture for bubble chambers. 
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1-PROPANOL 
 
Synonyms: AI3-16115; BRN 1098242; C-05979; Caswell No. 709A; CCRIS 3202; EINECS 200-
746-9; EPA pesticide chemical code 047502; Ethyl carbinol; FEMA No. 2928; 1-
Hydroxypropane; NSC 30300; Optal; Osmosol extra; Propanol; 1-Propanol; n-Propanol; Propyl 
alcohol; 1-Propyl alcohol; n-Propyl alcohol; Propylic alcohol; UN 1274. 
 

HO
CH3

 
 
CASRN: 71-23-8; DOT: 1274; DOT label: Combustible liquid; molecular formula: C3H8O; FW: 
60.10; RTECS: UH8225000; Merck Index: 12, 8027 
 
Physical state, color, and odor: 
Colorless liquid with a mild, alcohol-like odor. Experimentally determined detection and 
recognition odor threshold concentrations were <75 µg/m3 (<31 ppbv) and 200 µg/m3 (81 ppbv), 
respectively (Hellman and Small, 1974). An odor threshold concentration of 100 ppbv was 
reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-126.06 (Huang et al., 2003) 
 
Boiling point (°C): 
96.8 at 750 mmHg (Dejoz et al., 1996) 
97.15 (Zhu et al., 2001) 
 
Density (g/cm3): 
0.80357 at 20 °C (Patil et al., 1999) 
0.79958 at 25.00 °C, 0.79548 at 30.00 °C (Nikam et al., 1998a) 
0.79602 at 30.00 °C (Sekar and Naidu, 1996) 
0.79141 at 35.00 °C, 0.78316 at 40.00 °C (George et al., 2002) 
0.78729 at 40.00 °C (Comelli and Francesconi, 1997) 
0.78729 at 50.00 °C (Lee et al., 1997a) 
 
Diffusivity in water (x 10-5 cm2/sec at 25 °C): 
1.05 (Hao and Leaist, 1996) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
23.3 (closed cup), 27.2 (open cup) (Eastman, 1995) 
 
Lower explosive limit (%): 
2.2 (NIOSH, 1997) 
 
Upper explosive limit (%): 
13.7 (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
1.294 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
10.2 at 25 °C (headspace-SPME, Bartelt, 1997) 
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6.68 at 24.8 °C (headspace-GC, Straver and de Loos, 2005) 
6.12 at 25 °C (Burnett, 1963) 
6.85 at 25 °C (Butler et al., 1935) 
7.41 at 25 °C (Snider and Dawson, 1985) 
7.94 at 25 °C (headspace-GC, Gupta et al., 2000) 
15.2 at 37 °C (static headspace-GC, van Ruth et al., 2001) 
3.30 at 15 °C, 7.11 at 25 °C, 18.0 at 35 °C, 37.1 at 45 °C (Cottrell and Mazza, 1997) 
80.30 at 60 °C (headspace-GC, Chai and Zhu, 1998a) 
3.68 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
6.75 (static headspace-GC, Merk and Riederer, 1997) 
 
Ionization potential (eV): 
10.1 (Franklin et al., 1969) 
10.15 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
0.48 (Gerstl and Helling, 1987) 
Kd values of 0.945, 1.8, and 0.692 were reported Dowex 1-X2 (Cl-), Dowex 1-X2 [bis(2-

ethylhexyl) phthalate ion], and Dowex 1-X8 (SO4
-2) resins, respectively (Small and Bremer, 

1964) 
 
Octanol/water partition coefficient, log Kow: 
0.34 (shake flask-GLC, Hansch and Anderson, 1967) 
0.25 (Hansch and Leo, 1979) 
0.103 at 0 °C, 0.181 at 10 °C, 0.196 at 20 °C, 0.265 at 30 °C, 0.366 at 40 °C, 0.318 at 50 °C, 0.371 

at 60 °C (shake flask-GC, Berg and Rankin, 2005) 
 
Solubility in organics: 
In mole fraction at 4.5 °C: 0.362 in triethylenetetramine, 0.370 hexamethylenediamine, 0.314 in 
N,N-dimethylacetamide, 0.110 in ethylene glycol, 0.363 in triethyl phosphate (Copley et al., 1941) 
 
Solubility in water: 
Miscible (Palit, 1947). A saturated solution in equilibrium with its own vapor had a concentration 
of 250.4 g/L at 25 °C (Kamlet et al., 1987). 
 
Vapor density: 
2.46 g/L at 25 °C, 2.07 (air = 1) 
 
Vapor pressure (mmHg): 
3.58 at 0.00 °C, 5.38 at 5.30 °C, 9.93 at 13.80 °C, 21.18 at 24.95 °C, 39.71 at 35.13 °C, 91.56 at 

49.95 °C (static method, Munday et al., 1980) 
14.5 at 20 °C (quoted, Verschueren, 1983) 
28.7 at 30.2 °C (Dejoz et al., 1996) 
51.8 at 40.00 °C (Comelli and Francesconi, 1997) 
 
Environmental fate: 
 Biological. In activated sludge inoculum, following a 20-d adaptation period, 98.8% COD 
removal was achieved. The average rate of biodegradation was 71.0 mg COD/g⋅h (Pitter, 1976). 
Using the BOD technique to measure biodegradation, the mean 5-d BOD value (mM BOD/mM 1-
propanol) and ThOD were 2.70 and 60.0%, respectively (Vaishnav et al., 1987). 
 Photolytic. Reported rate constants for the reaction of 1-propanol and OH radicals in the 
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atmosphere: 2.3 x 10-12 cm3/molecule⋅sec at 300 K (Hendry and Kenley, 1979); 2.3 x 10-9 
L/molecule⋅sec (second-order) at 292 K (Campbell et al., 1976), 5.33 x 10-12 cm3/molecule⋅sec at 
296 K (Overend and Paraskevopoulos, 1978). Based on an atmospheric OH concentration of 1.0 x 
106 molecule/cm3, the reported half-life of 1-propanol is 1.5 d (Grosjean, 1997). 
 Chemical/Physical. At an influent concentration of 1,000 mg/L, treatment with GAC resulted in 
an effluent concentration of 811 mg/L. The adsorbability of the carbon used was 38 mg/g carbon 
(Guisti et al., 1974). 
 
Exposure limits: NIOSH REL: TWA 200 ppm (500 mg/m3), STEL 250 ppm (625 mg/m3), IDLH 
800 ppm; OSHA PEL: TWA 200 ppm; ACGIH TLV: TWA 200, STEL 250 ppm (adopted). 
 
Symptoms of exposure: Ingestion causes headache, drowsiness, abdominal cramps, 
gastrointestinal pain, nausea, and diarrhea. May irritate eyes on contact (Patnaik, 1992). 
 
Toxicity: 
 EC50 (48-h) for Spirostomum ambiguum 5.95 g/L (Nałecz-Jawecki and Sawicki, 1999), 
Pseudokirchneriella subcapitata 6.635g/L (Hsieh et al., 2006). 
 EC50 (24-h) for Spirostomum ambiguum 7.99 g/L (Nałecz-Jawecki and Sawicki, 1999). 
 EC50 (15-min) for Vibrio fischeri 9.75 g/L at pH 7.3 (Gustavson et al., 1998). 
 LC50 (48-h) and LC50 (24-h) values for Spirostomum ambiguum were 12.4 and 12.5 mg/L, 
respectively (Nałecz-Jawecki and Sawicki, 1999). 
 LC50 for red killifish 83.2 g/L (Yoshioka et al., 1980). 
 Acute oral LD50 for mice 6,800 mg/kg, rats 1,870 mg/kg (quoted, RTECS, 1985). 
 TLm (24-h) for brine shrimp 4,200 mg/L (Price et al., 1974). 
 
Uses: Solvent for cellulose esters and resins; in manufacturing of printing inks, nail polishes, 
polymerization and spinning of acrylonitrile, dyeing wool, polyvinyl chloride adhesives, esters, 
waxes, vegetable oils; brake fluids; solvent degreasing; antiseptic; organic synthesis. 
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β-PROPIOLACTONE 
 
Synonyms: AI3-24257; AIDS-6024; Betaprone; BPL; BRN 0001360; Caswell No. 709; CCRIS 
536; EINECS 200-340-1; EPA pesticide chemical code 010901; Hydracrylic acid β-lactone; 3-
Hydroxypropionic acid lactone; β-Lactone; NSC 21626; Oxetan-2-one; 2-Oxetanone; Propano-
lide; Propiolactone; 1,3-Propiolactone; 3-Propiolactone; β-Propionolactone; 3-Propionolactone; 
β-Propro-lactone; UN 2810. 
 

O
O

 
 
CASRN: 57-57-8; molecular formula: C3H4O2; FW: 72.06; RTECS: RQ7350000; Merck Index: 
12, 8005 
 
Physical state, color, and odor: 
Colorless liquid with a sweet but irritating odor 
 
Melting point (°C): 
-33.4 (Weast, 1986) 
 
Boiling point (°C): 
Decomposes at 162 (Weast, 1986) 
155 (commercial grade, James and Wellington, 1969) 
 
Density (g/cm3): 
1.1460 at 20 °C (Weast, 1986) 
1.1425 at 25 °C (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.16 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
75 (NIOSH, 1997) 
70 (Dean, 1987) 
 
Lower explosive limit (%): 
2.9 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
9.376 (Lebedev and Yevstropov, 1983) 
 
Heat of fusion (kcal/mol): 
2.249 (Lebedev and Yevstropov, 1983) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
7.6 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
9.70 (Mallard and Linstrom, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for lactones are 
lacking in the documented literature 
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Octanol/water partition coefficient, log Kow: 
Unavailable because experimental methods for estimation of this parameter for lactones are 
lacking in the documented literature 
 
Solubility in organics: 
Miscible with acetone, alcohol, chloroform, and ether (Windholz et al., 1983) 
 
Solubility in water: 
37 wt % at 25 °C (NIOSH, 1997) 
 
Vapor density: 
2.95 g/L at 25 °C, 2.49 (air = 1) 
 
Vapor pressure (mmHg): 
3 at 25 °C (NIOSH, 1997) 
 
Environmental fate: 
 Chemical/Physical. Slowly hydrolyzes to hydracrylic acid (Windholz et al., 1983). In a reactor 
heated to 250 °C and a pressure of 12 mmHg, β-propiolactone decomposed to give equal amounts 
of ethylene and carbon dioxide (James and Wellington, 1969). 
 
Exposure limits: Potential occupational carcinogen. ACGIH TLV: TWA 0.5 ppm. 
 OSHA recommends that worker exposure to this chemical is to be controlled by use of 
engineering control, proper work practices, and proper selection of personal protective equipment. 
Specific details of these requirements can be found in CFR 1910.1003–1910.1016. 
  ACGIH TLV: TWA 0.5 ppm (adopted). 
 
Toxicity: 
 LC50 (inhalation) for rats 25 ppm/6-h (quoted, RTECS, 1985). 
 
Uses: Organic synthesis; disinfectant; vapor sterilant. 
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PROPYL ACETATE 
 
Synonyms: Acetic acid, propyl ester; Acetic acid, n-propyl ester; 1-Acetoxypropane; AI3-21456; 
BRN 1740764; EINECS 203-686-1; FEMA No. 2925; NSC 72025; PrAc; n-PrAc; Propyl acetate; 
1-Propyl acetate; n-Propyl acetate; Propyl ester of acetic acid; n-Propyl ethanoate; UN 1276. 
 

H3C O
CH3

O

 
 
CASRN: 109-60-4; DOT: 1276; DOT label: Flammable liquid; molecular formula: C5H10O2; FW: 
102.12; RTECS: AJ3675000; Merck Index: 12, 8026 
 
Physical state, color, and odor: 
Clear, colorless, flammable liquid with a pleasant, pear-like odor. Experimentally determined 
detection and recognition odor threshold concentrations were 200 µg/m3 (48 ppbv) and 600 µg/m3 
(140 ppbv), respectively (Hellman and Small, 1974). An odor threshold concentration of 240 ppbv 
was determined by a triangular odor bag method (Nagata and Takeuchi, 1990). Cometto-Muñiz 
and Cain (1991) reported an average nasal pungency threshold concentration of 17,575 ppmv. 
 
Melting point (°C): 
-95 (Weast, 1986) 
 
Boiling point (°C): 
101.2 (Resa et al., 2001) 
 
Density (g/cm3): 
0.89361 at 15 °C, 0.88250 at 25 °C, 0.87128 at 35 °C, 0.85993 at 45 °C (Sakurai et al., 1996) 
0.88770 at 20.00 °C (Lee and Tu, 1999) 
0.8824 at 25.00 °C, 0.8767 at 30.00 °C (Aminabhavi and Banerjee, 1998b) 
0.87635 at 25.00 °C (Natividade et al., 2001) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.12 at 25 °C, 1.69 at 45 °C (Frey and King, 1982) 
 
Flash point (°C): 
13 (NFPA, 1984) 
 
Lower explosive limit (%): 
1.7 at 38 °C (NFPA, 1984) 
 
Upper explosive limit (%): 
8 (NFPA, 1984) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
2.17 at 25 °C (Kieckbusch and King, 1979) 
2.69 at 25 °C (static headspace-GC, Welke et al., 1998) 
5.54 at 37 °C (static headspace-GC, van Ruth et al., 2001) 
 
Ionization potential (eV): 
10.04 ± 0.03 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic esters are 
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lacking in the documented literature. Based on its high solubility in water, adsorption of propyl 
acetate is not expected to be significant. 
 
Octanol/water partition coefficient, log Kow: 
1.24 (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, Wasik et al., 
1981) 
 
Solubility in organics: 
Miscible with alcohol, ether (Windholz et al., 1983), hydrocarbons, and ketones (Hawley, 1981) 
 
Solubility in water: 
18,900 mg/L at 20 °C, 26,000 mg/L at 20 °C (quoted, Verschueren, 1983) 
16 g/L at 16 °C (quoted, Windholz et al., 1983) 
200 mM at 25.0 °C (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, 

Wasik et al., 1981) 
10.3 g/L in artificial seawater at 25 °C (Price et al., 1974) 
185 mM at 20 °C (shake flask-turbidimetric, Fühner, 1924) 
In wt % (°C): 3.21 (0), 2.78 (9.5), 2.26 (20.0), 1.98 (30.0), 1.87 (40.0), 1.72 (50.0), 1.66 (80.0), 

1.35 (90.2) (shake flask-GC, Stephenson and Stuart, 1986) 
22.6 g/kg at 25 °C (Butler and Ramchandani, 1935) 
 
Vapor density: 
4.17 g/L at 25 °C, 3.53 (air = 1) 
 
Vapor pressure (mmHg): 
25 at 20 °C, 35 at 25 °C, 42 at 30 °C (quoted, Verschueren, 1983) 
33 at 25 °C (Butler and Ramchandani, 1935) 
71.90 at 40.00 °C (Van Ness method, Alderson et al., 2003) 
 
Environmental fate: 
 Photolytic. Reported rate constants for the reaction of n-propyl acetate and OH radicals in the 
atmosphere and aqueous solution are 2.7 x 10-12 cm3/molecule⋅sec (Hendry and Kenley, 1979) and 
2.30 x 10-13 cm3/molecule⋅sec (Wallington et al., 1988b). 
 Chemical/Physical. Slowly hydrolyzes in water forming acetic acid and 1-propanol. 
 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in an effluent 
concentration of 248 mg/L. The adsorbability of the carbon used was 149 mg/g carbon (Guisti et 
al., 1974). 
 
Exposure limits: NIOSH REL: TWA 200 ppm (840 mg/m3), STEL 250 ppm (1,050 mg/m3), 
IDLH 1,700 ppm; OSHA PEL: TWA 200 ppm; ACGIH TLV: TWA 200 ppm, STEL 250 ppm 
(adopted). 
 
Symptoms of exposure: Vapors may irritate eyes, nose, and throat and cause narcotic effects. 
Ingestion may cause narcotic action. At high concentrations death may occur (Patnaik, 1992). 
 
Toxicity: 
 Acute oral LD50 in mice 8,300 mg/kg, rats 9,370, rabbits 6,640 mg/kg (Patnaik, 1992). 
 
Uses: Manufacture of flavors and perfumes; solvent for plastics, cellulose products, and resins; 
lacquers, paints; natural and synthetic resins; lab reagent; organic synthesis. 
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PROPYLBENZENE 
 
Synonyms: AI3-23862; BRN 1903006; EINECS 203-132-9; FPR; Isocumene; NSC 16941; 1-
Phenylpropane; PrBz; 1-Propylbenzene; n-Propylbenzene; UN 2364. 
 

CH3

 
 
Note: According to Chevron Phillips Company’s (2006) Technical Data Sheet, >99 wt % propyl-
benzene typically contains 3-phenylpentane (≤ 1.0 wt %), indan (≤ 0.5 wt %), and 
isopropylbenzene (≤ 0.15 wt %). 
 
CASRN: 103-65-1; DOT: 2364; DOT label: Combustible liquid; molecular formula: C9H12; FW: 
120.19; RTECS: DA8750000; Merck Index: 12, 8029 
 
Physical state, color, and odor: 
Clear, colorless, mobile liquid with an odor similar to ethylbenzene or toluene. An odor threshold 
concentration of 3.8 ppbv was determined by a triangular odor bag method (Nagata and Takeuchi, 
1990). Cometto-Muñiz and Cain (1994) reported an average nasal pungency threshold 
concentration of 1,487 ppmv. 
 
Melting point (°C): 
-99.5 (Weast, 1986) 
-101.75 (quoted, Mackay et al., 1982) 
 
Boiling point (°C): 
159.2 (Weast, 1986) 
 
Density (g/cm3): 
0.86313 at 20.00 °C, 0.85471 at 30.00 °C (Al-Kandary et al., 2006) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.7368 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
47 (Acros Organics, 2002) 
 
Lower explosive limit (%): 
0.8 (Sax and Lewis, 1987) 
 
Upper explosive limit (%): 
6 (Sax and Lewis, 1987) 
 
Heat of fusion (kcal/mol): 
2.03–2.215 (Dean, 1987) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
6.67 at 22 °C (dynamic stripping cell-MS, Karl et al., 2003) 
6.706 at 22 °C (SPME-GC, Saraullo et al., 1997) 
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5.68, 7.31, 8.81, 10.8, and 13.7 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 
1988) 

7.91 at 25 °C (gas purging method, Benzing et al., 1996) 
4.35, 6.21, 8.37, 11.6, and 15.3 at 10, 15, 20, 25, and 30 °C, respectively (headspace-GC, Perlinger 

et al., 1993) 
 
Interfacial tension with water (dyn/cm): 
38.5 at 20 °C (Demond and Lindner, 1993) 
35.24 at 20 °C, 34.66 at 40 °C, 33.73 at 60 °C, 32.46 at 80 °C (Jasper and Seitz, 1959) 
 
Ionization potential (eV): 
8.713 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.87 (estuarine sediment, Vowles and Mantoura, 1987) 
 
Octanol/water partition coefficient, log Kow: 
3.68 (Hansch et al., 1968) 
3.69 (generator column-RPLC, Schantz and Martire, 1987; generator column-HPLC, Tewari et al., 

1982; generator column-HPLC/GC, Wasik et al., 1981, 1983) 
3.70 at 10 °C, 3.72 at 15 °C, 3.74 at 20 °C (generator column-GC, DeVoe et al., 1981) 
3.44 (shake flask-HPLC, Nahum and Horvath, 1980) 
3.71, 3.72, 3.73 at 23 °C (generator column-HPLC/GC, Wasik et al., 1981) 
 
Solubility in organics: 
Miscible with alcohol and ether (Sax and Lewis, 1987) 
 
Solubility in water: 
55 mg/L solution at 25 °C (shake flask-UV spectrophotometry, Andrews and Keefer, 1950a) 
60.24 mg/L at 25 °C (shake flask-GC, Chiou et al., 1982) 
In µmol/L: 447 at 10.0 °C, 435 at 15.0 °C, 452 at 20.0 °C, 443 at 25.0 °C, 437 at 30.0 °C, 471 at 

35.0 °C, 532 at 40.0 °C, 554 at 45.0 °C (coupled-column-LC, Owens et al., 1986) 
434 µmol/L at 25.0 °C (generator column-HPLC, Tewari et al., 1982; generator column-

HPLC/GC, Wasik et al., 1981, 1983) 
282 µmol/L in 0.5 M NaCl at 25 °C (Wasik et al., 1984) 
388 at 15.0 °C, 423 at 25.0 °C, 455 at 35.0 °C, 528 at 45.0 °C (Sanemasa et al., 1982) 
426, 425, 427, 432, and 445 µmol/L at 15, 20, 23, 25, and 30 °C, respectively (generator column-

HPLC/GC, Wasik et al., 1981) 
70 mg/L at 25 °C (Krasnoshchekova and Gubergrits, 1975) 
120 mg/L at 25 °C (shake flask-UV spectrophotometry, Klevens, 1950) 
60 mg/kg at 15 °C (shake flask-turbidimetric, Fühner, 1924) 
432 µmol/L at 25 °C (DeVoe et al., 1981) 
110 mg/kg at 25 °C (shake flask-turbidimetric, Stearns et al., 1947) 
239 µmol/L at 25.00 °C (Sanemasa et al., 1985) 
415 µmol/L at 25.0 °C (Sanemasa et al., 1987) 
7.35 x 10-6 at 25 °C (mole fraction, inert gas stripping-GC, Li et al., 1993) 
In mg/kg: 53 at 10 °C, 60 at 20 °C, 62 at 30 °C (shake flask-UV spectrophotometry, Howe et al., 

1987) 
In mM: 0.387 at 0.5 °C, 0.381 at 5.00 °C, 0.373 at 15.00 °C, 0.401 at 25.00 °C, 0.434 at 35.00 °C, 

0.519 at 45.00 °C, 0.619 at 55.00 °C (HPLC, Dohányosová et al., 2001) 
In mole fraction (x 10-6) at 750 mmHg: 9.01 at 0.0 °C, 8.65 at 5.0 °C, 8.38 at 10.0 °C, 8.23 at 15.0 
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°C, 8.16 at 20.0 °C, 8.41 at 30.0 °C, 8.74 at 35.0 °C, 9.18 at 40.0 °C, 9.82 at 45.0 °C, 10.57 at 
50.0 °C (equilibrium cell-UV spectrophotometry, Sawamura et al., 2001) 

 
Vapor density: 
4.91 g/L at 25 °C, 4.15 (air = 1) 
 
Vapor pressure (mmHg): 
2.5 at 20 °C (quoted, Verschueren, 1983) 
3.43 at 25 °C (quoted, Mackay et al., 1982) 
8.4 at 40.00 °C (static method, Asmanova and Goral, 1980) 
 
Environmental fate: 
 Biological. A Nocardia sp., growing on n-octadecane, biodegraded propylbenzene to 
phenylacetic acid (Davis and Raymond, 1981). Propylbenzene was cometabolized by a strain of 
Micrococcus cerificans to cinnamic acid (Pitter and Chudoba, 1990). 
 Estimated half-lives of propylbenzene (0.8 µg/L) from an experimental marine mesocosm 
during the spring (8–16 °C), summer (20–22 °C), and winter (3–7 °C) were 19, 1.3, and 11 d, 
respectively (Wakeham et al., 1983). 
 Photolytic. A rate constant of 3.7 x 10-9 L/molecule⋅sec was reported for the reaction of 
propylbenzene with OH radicals in the gas phase (Darnall et al., 1976). Similarly, a room 
temperature rate constant of 5.7 x 10-12 cm3/molecule⋅sec was reported for the vapor-phase 
reaction of propylbenzene with OH radicals (Atkinson, 1985). At 25 °C, a rate constant of 6.58 x 
10-12 cm3/molecule⋅sec was reported for the same reaction (Ohta and Ohyama, 1985). 
 Chemical/Physical. Propylbenzene will not hydrolyze because it does not contain a 
hydrolyzable functional group (Kollig, 1993). 
 
Toxicity: 
 EC50 (72-h) for Selenastrum capricornutum 1.8 mg/L (Galassi et al., 1988). 
 LC50 (96-h) for Salmo gairdneri 1.55 mg/L (Galassi et al., 1988). 
 Acute oral LD50 for rats 6,040 mg/kg (quoted, RTECS, 1985). 
 
Source: Thomas and Delfino (1991) equilibrated contaminant-free groundwater collected from 
Gainesville, FL with individual fractions of three individual petroleum products at 24–25 °C for 
24 h. The aqueous phase was analyzed for organic compounds via U.S. EPA approved test method 
602. Average propylbenzene concentrations reported in water-soluble fractions of unleaded 
gasoline, kerosene, and diesel fuel were 246, 82, and 23 µg/L, respectively. When the authors 
analyzed the aqueous-phase via U.S. EPA approved test method 610, average propylbenzene 
concentrations in water-soluble fractions of unleaded gasoline, kerosene, and diesel fuel were 
generally lower, i.e., 210, 57, and 25 µg/L, respectively. 
 Schauer et al. (1999) reported propylbenzene in a diesel-powered medium-duty truck exhaust at 
an emission rate of 100 µg/km. 
 California Phase II reformulated gasoline contained propylbenzene at a concentration of 3.5 
g/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 0.83 and 97.9 mg/km, respectively (Schauer et al., 2002). 
 Identified as one of 140 volatile constituents in used soybean oils collected from a processing 
plant that fried various beef, chicken, and veal products (Takeoka et al., 1996). 
 
Drinking water standard: No MCLGs or MCLs have been proposed (U.S. EPA, 1996). 
 
Uses: In textile dyeing and printing; solvent for cellulose acetate; manufacturing methylstyrene. 
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PROPYLCYCLOPENTANE 
 
Synonyms: BRN 1900338; Cyclopentylpropane; 1-Cyclopentylpropane; EINECS 218-042-5; 
NSC 73947. 
 

CH3

 
 
CASRN: 2040-96-2; molecular formula: C8H16; FW: 112.22; RTECS: GY4700000 
 
Physical state, color, and odor: 
Clear, colorless, mobile, flammable liquid with an ether-like odor 
 
Melting point (°C): 
-117.3 (Weast, 1986) 
 
Boiling point (°C): 
131 (Weast, 1986) 
 
Density (g/cm3): 
0.77633 at 20 °C, 0.77229 at 25 °C (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.71 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Entropy of fusion (cal/mol⋅K): 
15.40 (Messerly et al., 1965) 
 
Heat of fusion (kcal/mol): 
2.398 (Messerly et al., 1965) 
 
Henry’s law constant (atm⋅m3/mol): 
1.1 at 25 °C (Mackay and Shiu, 1981) 
 
Ionization potential (eV): 
9.34 (Lias and Liebman, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for alicyclic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
3.63 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Soluble in acetone, benzene, and ether (Weast, 1986); miscible with cyclopentane. 
 
Solubility in water (at 25 °C): 
2.04 mg/kg (shake flask-GLC, Price, 1976) 
1.77 mg/L (Kryzanowska and Szeliga, 1978) 
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Vapor density: 
4.59 g/L at 25 °C, 3.87 (air = 1) 
 
Vapor pressure (mmHg): 
12.3 at 25 °C (Wilhoit and Zwolinski, 1971) 
 
Environmental fate: 
 Chemical/Physical. Complete combustion in air produces carbon dioxide and water vapor. 
Propylcyclopentane will not hydrolyze because it does not contain a hydrolyzable functional group 
(Kollig, 1993). 
 
Toxicity: 
 EC50 (48-h) for Daphnia pulex 3,113 µg/L (Smith et al., 1988). 
 
Uses: Organic synthesis; gasoline component. 
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PROPYLENE OXIDE 
 
Synonyms: AI3-07541; BRN 0079763; Caswell No. 713A; CCRIS 540; EINECS 200-879-2; 
EPA pesticide chemical code 042501; Epoxypropane; 1,2-Epoxypropane; Methyl ethylene oxide; 
Methyloxirane; NCI-C50099; Propene oxide; 1,2-Propylene oxide; UN 1280. 
 

O
CH3  

 
Note: Propylene oxide solutions may contain chloroacetone, 2,3-dichloro-1-propanol, and 1,2-
dichloropropane as impurities. 
 
CASRN: 75-56-9; DOT: 1280; DOT label: Flammable liquid; molecular formula: C3H6O; FW: 
58.08; RTECS: TZ2975000; Merck Index: 12, 8041 
 
Physical state, color, and odor: 
Clear, colorless liquid with an agreeable, ether-like odor. Experimentally determined detection and 
recognition odor threshold concentrations were 24 mg/m3 (10 ppmv) and 84 µg/m3 (35 ppmv), 
respectively (Hellman and Small, 1974). 
 
Melting point (°C): 
-113 (NIOSH, 1997) 
-104.4 (quoted, Verschueren, 1983) 
 
Boiling point (°C): 
34.3 (Weast, 1986) 
 
Density (g/cm3): 
0.859 at 0 °C (Weast, 1986) 
 
Flash point (°C): 
-35 (Windholz et al., 1983) 
 
Lower explosive limit (%): 
2.8 (Sax and Lewis, 1987) 
2.3 (NFPA, 1984) 
 
Upper explosive limit (%): 
36 (NFPA, 1984) 
 
Entropy of fusion (cal/mol⋅K): 
9.685 (Oetting, 1964) 
9.737 (Beaumont et al., 1966) 
 
Heat of fusion (kcal/mol): 
1.561 (Oetting, 1964) 
1.570 (Beaumont et al., 1966) 
 
Henry’s law constant (atm⋅m3/mol): 
Not an environmentally important parameter because propylene oxide reacts rapidly with water 
 
Ionization potential (eV): 
10.22 (Lias, 1998) 
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Soil organic carbon/water partition coefficient, log Koc: 
Not applicable - reacts with water 
 
Octanol/water partition coefficient, log Kow: 
0.08 (Deneer et al., 1988) 
0.03 (Hansch and Leo, 1987) 
 
Solubility in organics: 
Miscible with ether (Weast, 1986) and many alcohols including methanol, ethanol, propanol, and 
butanol. 
 
Solubility in water: 
405,000 mg/L at 20 °C, 650,000 mg/L at 30 °C (quoted, Verschueren, 1983) 
40 wt % at 20 °C (Gunther et al., 1968) 
 
Vapor density: 
2.37 g/L at 25 °C, 2.01 (air = 1) 
 
Vapor pressure (mmHg): 
416 at 19.0 °C, 574 at 27.0 °C, 806 at 36.3 °C, 950 at 40.8 °C, 1,157 at 46.8 °C, 1,265 at 50.2 °C, 

1,452 at 54.0 °C, 1,694 at 59.2 °C, 1,994 at 64.7 °C, 2,403 at 71.8 °C (Bott and Sadler, 1966) 
 
Environmental fate: 
 Biological. Bridié et al. (1979) reported BOD and COD values of 0.17 and 1.77 g/g using 
filtered effluent from a biological sanitary waste treatment plant. These values were determined 
using a standard dilution method at 20 °C for a 5 d period. When a sewage seed was used in a 
separate screening test, a BOD value of 0.20 g/g was obtained. The ThOD for propylene oxide is 
2.21 g/g. 
 Photolytic. Anticipated products from the reaction of propylene oxide with ozone or OH radi-
cals in the atmosphere are formaldehyde, pyruvic acid, CH3C(O)OCHO, and HC(O)OCHO 
(Cupitt, 1980). An experimentally determined reaction rate constant of 5.2 x 10-13 
cm3/molecule⋅sec was reported for the gas phase reaction of propylene oxide with OH radicals 
(Güsten et al., 1981). 
 Chemical/Physical. The reported hydrolysis half-life for the conversion of propylene oxide to 
1,2-propanediol in water at 25 °C and pH 7 is 14.6 d (Mabey and Mill, 1978). The second-order 
hydrolysis rate constant of propylene oxide in 3.98 mM perchloric acid and 36.3 °C is 0.124/M⋅sec 
(Kirkovsky et al., 1998). 
 May polymerize at high temperatures or on contact with alkalies, aqueous acids, amines, and 
acid alcohols (NIOSH, 1997). 
 At an influent concentration of 1.0 g/L, treatment with GAC resulted in an effluent 
concentration of 739 mg/L. The adsorbability of the GAC used was 52 mg/g carbon (Guisti et al., 
1974). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: IDLH 400 yes, mucous 
membranes, and skin. Inhalation may cause weakness and drowsiness (Patnaik, 1992). May cause 
blisters or burns (NIOSH, 1997). An irritation concentration of 1,125.00 mg/m3 in air was reported 
by Ruth (1986). 
 
Toxicity: 
 LC50 (48-h) for Poecilia reticulata 32 mg/L (Deneer et al., 1988). 
 LC50 (inhalation) for mice 1,740 ppm/4-h (quoted, RTECS, 1985). 
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 Acute oral LD50 for guinea pigs 660 mg/kg, mice 630 mg/kg, rats 520 mg/kg (quoted, RTECS, 
1985). 
 LD50 (skin) for rabbits 1,245 mg/kg (quoted, RTECS, 1985). 
 
Uses: Preparation of propylene and dipropylene glycols, poly(propylene oxide), lubricants, oil 
demulsifiers, surfactants, isopropanol amines, polyols for urethane foams; solvent; soil sterilant; 
fumigant. 
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PROPYL NITRATE 
 
Synonyms: BRN 1701406; EINECS 210-985-0; Monopropyl nitrate; Nitric acid, propyl ester; 
n-Propyl nitrate; UN 1865. 
 

O2N
O

CH3  
 
CASRN: 627-13-4; DOT: 1865; molecular formula: C3H7NO3; FW: 105.09; RTECS: 
UK0350000; Merck Index: 12, 8049 
 
Physical state, color, and odor: 
Colorless to light yellow, flammable liquid with an ether-like odor. Odor threshold concentration 
is 50 ppm (quoted, Amoore and Hautala, 1983). 
 
Melting point (°C): 
-101 (NIOSH, 1997) 
 
Boiling point (°C): 
110 at 762 mmHg (Weast, 1986) 
 
Density (g/cm3 at 20 °C): 
1.0538 (Weast, 1986) 
1.07 (Hawley, 1981) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.88 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
20 (NIOSH, 1997) 
 
Lower explosive limit (%): 
2 (NIOSH, 1997) 
 
Upper explosive limit (%): 
100 (NIOSH, 1997) 
 
Henry’s law constant (x 10 -4 atm⋅m3/mol): 
9.09 at 25 °C (Kames and Schurath, 1992) 
 
Ionization potential (eV): 
11.07 (Rosenstock et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic nitrates 
are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
Unavailable because experimental methods for estimation of this parameter for aliphatic nitrates 
are lacking in the documented literature 
 
Solubility in organics: 
Soluble in ether (Weast, 1986) and many alcohols including methanol, ethanol, propanol, and 
butanol. 
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Vapor density: 
4.30 g/L at 25 °C, 3.63 (air = 1) 
 
Vapor pressure (mmHg): 
18 at 20 °C (NIOSH, 1997) 
 
Exposure limits: NIOSH REL: TWA 25 ppm (109 mg/m3), STEL 40 ppm (170 mg/m3), IDLH 
500 ppm; OSHA PEL: TWA 25 ppm; ACGIH TLV: TWA 25 ppm, STEL 40 ppm (adopted). 
 
Uses: Rocket fuel formulations; organic synthesis. 
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PROPYNE 
 
Synonyms: Allylene; BRN 0878138; CCRIS 6830; EINECS 200-828-4; Methyl acetylene; 
Propine; 1-Propyne. 
 

H3C CH  
 
CASRN: 74-99-7; molecular formula: C3H4; FW: 40.06; RTECS: UK4250000 
 
Physical state, color, and odor: 
Colorless, flammable gas with a sweet odor 
 
Melting point (°C): 
-101.5 (Weast, 1986) 
 
Boiling point (°C): 
-23.2 (Weast, 1986) 
 
Density (g/cm3): 
0.7062 at -50 °C (Weast, 1986) 
0.678 at -27 °C (quoted, Verschueren, 1983) 
 
Lower explosive limit (%): 
1.7 (NIOSH, 1997) 
 
Henry’s law constant (atm⋅m3/mol): 
0.11 at 25 °C (Hine and Mookerjee, 1975) 
 
Ionization potential (eV): 
10.36 ± 0.01 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
1.61 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Soluble in alcohol, benzene, and chloroform (Weast, 1986) 
 
Solubility in water: 
3,640 mg/L at 20 °C (quoted, Verschueren, 1983) 
 
Vapor density: 
1.64 g/L at 25 °C, 1.38 (air = 1) 
 
Vapor pressure (mmHg): 
3,952 at 20 °C, 5,244 at 30 °C (quoted, Verschueren, 1983) 
4,310 at 25 °C (Wilhoit and Zwolinski, 1971) 
 
Environmental fate: 
 Chemical/Physical. When passed through a cold solution containing hydrobromite ions, 1-
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bromo-1-propyne was formed (Hatch and Kidwell, 1954). 
 Combustion products include carbon monoxide, carbon dioxide, and water vapor. 
 
Exposure limits: NIOSH REL: TWA 1,000 ppm (1,650 mg/m3), IDLH 1,700 ppm; OSHA PEL: 
TWA 1,000 ppm; ACGIH TLV: TWA 1,000 ppm (adopted). 
 
Symptoms of exposure: An asphyxiant. Toxic at high concentrations (Patnaik, 1992). 
 
Uses: Chemical intermediate; specialty fuel. 
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PYRENE 
 
Synonyms: AI3-23977; AIDS-17524; Benzo[def]phenanthrene; BRN 1307225; CCRIS 1256; 
EINECS 204-927-3; NSC 17534; NSC 66449; β-Pyrene; β-Pyrine. 
 

 
 
Note: Impurities identified in refined ingots of commercially available ex-coal tar include 7-
methylanthracene, 1-phenylnaphthalene, and fluoranthene (Marciniak, 2002). 
 
CASRN: 129-00-0; molecular formula: C16H10; FW: 202.26; RTECS: UR2450000; Merck Index: 
12, 8147 
 
Physical state and color: 
Colorless solid (tetracene impurities impart a yellow color) or monoclinic prisms crystallized from 
alcohol. Solutions have a slight blue fluorescence. 
 
Melting point (°C): 
156 (Weast, 1986) 
149 (Sims et al., 1988) 
 
Boiling point (°C): 
393 (Weast, 1986) 
 
Density (g/cm3): 
1.271 at 23 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.490 at 40 °C (open tube elution method, Gustafson and Dickhut, 1994) 
 
Dissociation constant, pKa: 
>15 (Christensen et al., 1975) 
 
Flash point (°C): 
>210 (Acros Organics, 2002) 
 
Entropy of fusion (cal/mol⋅K): 
8.6 (Wauchope and Getzen, 1972) 
 
Heat of fusion (kcal/mol): 
3.66 (Wauchope and Getzen, 1972) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
1.09 (Mackay and Shiu, 1981) 
1.97 at 25 °C (de Maagd et al., 1998) 
1.87 (batch stripping, Southworth, 1979) 
1.19 at 25 °C (gas stripping-GC, Shiu and Mackay, 1997) 
0.42, 0.68, 1.09, 1.69, and 2.42 at 4.1, 11.0, 18.0, 25.0, and 31.0 °C, respectively (Bamford et al., 

1998) 
0.490 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
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Ionization potential (eV): 
7.43 (Lias, 1998) 
 
Bioconcentration factor, log BCF: 
3.43 (Daphnia pulex, Southworth et al., 1978) 
3.43 (Daphnia magna, Newsted and Giesy, 1987) 
2.66 (goldfish, Ogata et al., 1984) 
0.72 (Polychaete sp.), 1.12 (Capitella capitata) (Bayona et al., 1991) 
4.56 for the alga, Selenastrum capricornutum (Casserly et al., 1983) 
Apparent values of 4.2 (wet wt) and 6.0 (lipid wt) for freshwater isopods including Asellus 

aquaticus (L.) (van Hattum et al., 1998) 
3.03 (freshwater mussel Utterbackia imbecillis, Weinstein et al., 2001) 
 
Soil organic carbon/water partition coefficient, log Koc: 
4.66 (aquifer material, Abdul et al., 1987) 
4.92 (Schwarzenbach and Westall, 1981) 
4.88 (Chin et al., 1988) 
4.81 (Means et al., 1979) 
4.74 (Webster soil, Woodburn et al., 1989) 
4.80 (Hassett et al., 1980) 
4.79 (Flint aquifer sample, Abdul and Gibson, 1986) 
5.13 (estuarine sediment, Vowles and Mantoura, 1987) 
4.67 (Socha and Carpenter, 1987) 
5.23 (Gauthier et al., 1987) 
5.18 (Karickhoff et al., 1979) 
6.51 (average, Kayal and Connell, 1990) 
4.88 (fine sand, Enfield et al., 1989) 
4.77, 4.82 (RP-HPLC immobilized humic acids, Szabo et al., 1990) 
4.94 (Mississippi sediment), 4.98 (Ohio River sediment) (Karickhoff and Morris, 1985) 
4.83 (Karickhoff, 1981a) 
4.64–4.83 (Illinois sediment), 4.70 (North Dakota sediment), 4.76 (West Virginia soil), 4.92 

(Indiana sediment), 4.80 (Georgia sediment), 4.81 (Iowa loess), 4.88 (Kentucky sediment), 4.93 
(South Dakota sediment) (Means et al., 1980) 

4.97, 5.11, 6.02, 6.11, 6.53 (San Francisco, CA mudflat sediments, Maruya et al., 1996) 
6.6 (average value using 8 river bed sediments from the Netherlands, van Hattum et al., 1998) 
Average Kd values for sorption of pyrene to corundum (α-Al2O3) and hematite (α-Fe2O3) were 

0.231 and 0.983 mL/g, respectively (Mader et al., 1997) 
3.92 and 4.03 for Na+-montmorillonite containing 0.025 and 0.017 foc, respectively (Onken and 

Traina, 1997) 
5.0 (HPLC-humic acid column, Jonassen et al., 2003) 
5.61 (Calvert silt loam, Xia and Ball, 1999) 
5.70 (cuticle), 4.69 (humic acid), 5.50 (humin), 5.15 (degraded lignin), 5.05 (lignite), 4.94 (peat) 

(Chefetz et al., 2000) 
4.17–7.40 based on 111 sediment determinations; average value = 5.11 (Hawthorne et al., 2006) 
 
Octanol/water partition coefficient, log Kow: 
4.77 at 25 °C (dialysis-HPLC, Andersson and Schräder, 1999) 
4.88 (Chou and Jurs, 1979) 
5.09 (Means et al., 1979) 
5.17 at 25 °C (modified shake-flask-UV spectrophotometry, Sanemasa et al., 1994) 
5.22 (Bruggeman et al., 1982) 



946    Groundwater Chemicals Desk Reference 
 

 

Solubility in organics (mole fraction): 
In benzene: 0.0734 at 32.4 °C, 0.1506 at 58.6 °C, 0.1896 at 66.8 °C, 0.2441 at 76.2 °C, 0.3014 at 

84.6 °C (shake flask-gravimetric, McLaughlin and Zainal, 1959). 
At 26.0 °C: 2-methoxyethanol (0.01717), 2-ethoxyethanol (0.03046), 2-propoxyethanol (0.03400), 

2-butoxyethanol (0.03790), 3-methoxy-1-butanol (0.02541) (McHale et al., 1997). 
 
Solubility in water: 
91 µg/L at 20 °C (shake flask-UV spectrophotometry, Schlautman et al., 2004) 
150 µg/L at 20 °C (laser multiphoton ionization, Gridin et al., 1998) 
65.0 µg/L at 22 °C (shake flask-HPLC, Weinstein et al., 2001) 
160 µg/L at 26 °C, 32 µg/L at 24 °C (practical grade, Verschueren, 1983) 
13 mg/kg at 25 °C. In seawater (salinity = 35 g/kg): 56, 71, and 89 µg/kg at 15, 20, and 25 °C, 

respectively (Rossi and Thomas, 1981) 
13 µg/L at 25 °C (Miller et al., 1985) 
135 µg/L at 25 °C (shake flask-fluorescence, Mackay and Shiu, 1977) 
135 µg/L at 24 °C (Means et al., 1979) 
132 µg/kg at 25 °C, 162 µg/kg at 29 °C (generator column-HPLC/UV spectrophotometry, May et 

al., 1978a) 
171 µg/L at 25 °C (fluorescence-UV spectrophotometry, Schwarz and Wasik, 1976) 
In mg/kg: 0.124, 0.128, 0.129 at 22.2 °C, 0.228, 0.235 at 34.5 °C, 0.395, 0.397, 0.405 at 44.7 °C, 

0.556, 0.558, 0.576 at 50.1 °C, 0.75, 0.75, 0.77 at 55.6 °C, 0.74 at 56.0 °C, 0.90, 0.95, 0.96 at 
60.7 °C, 1.27, 1.29 at 65.2 °C, 1.83, 1.86, 1.89 at 71.9 °C, 2.21 at 74.7 °C (shake flask-UV 
spectrophotometry, Wauchope and Getzen, 1972) 

160, 165 µg/L at 27 °C (shake flask-nephelometry, Davis et al., 1942) 
In nmol/L: 270 at 12.2 °C, 339 at 15.5 °C, 391 at 17.4 °C, 457 at 20.3 °C, 578 at 23.0 °C, 582 at 

23.3 °C, 640 at 25.0 °C, 713 at 26.2 °C, 7.18 at 26.7 °C, 809 at 28.5 °C, 930 at 31.3 °C (shake 
flask-UV spectrophotometry, Schwarz, 1977) 

175 µg/L at 25 °C (shake flask-UV spectrophotometry, Klevens, 1950) 
133 µg/L at 25 °C (HPLC-fluorescence, Walters and Luthy, 1984) 
150 µg/L in Lake Michigan water at ≈ 25 °C (Eadie et al., 1990; Fatiadi, 1967) 
1 µmol/L at 25 °C (Edwards et al., 1991) 
At 20 °C: 470, 322, 318, and 311 nmol/L in doubly distilled water, Pacific seawater, artificial 

seawater, and 35% NaCl, respectively (modified shake flask method-fluorometry, Hashimoto et 
al., 1984) 

107 µg/L at 25 °C (generator column-HPLC, Vadas et al., 1991) 
118 µg/L at 25 °C (Billington et al., 1988) 
In mole fraction (x 10-8): 4.832 at 4.70 °C, 5.211 at 9.50 °C, 6.413 at 14.30 °C, 8.310 at 18.70 °C, 

9.709 at 21.20 °C, 12.11 at 25.50 °C, 15.14 at 29.90 °C (generator column-HPLC, May et al., 
1983) 

In mole fraction (x 10-8): 0.4221 at 8.54 °C, 0.56523 at 13.50 °C, 0.61778 at 14.46 °C, 0.50422 at 
10.39 °C, 0.71638 at 16.70 °C, 0.7757 at 18.05 °C, 0.96782 at 21.53 °C, 1.5017 at 29.66 °C, 
1.1851 at 25.55 °C, 1.3406 at 27.36 °C, 1.7200 at 32.28 °C (generator column-HPLC, Reza et 
al., 2000) 

0.669 µmol/kg 25 °C (vapor saturation-UV spectrofluorometry, Wu et al., 1990) 
 
Vapor pressure (x 10-7 mmHg): 
6.85 at 25 °C (extrapolated from vapor pressures determined at higher temperatures, Pupp et al., 

1974) 
379 at 68.90 °C, 1,080 at 71.75 °C, 1,410 at 74.15 °C, 1,670 at 75.85 °C, 2,060 at 78.20 °C, 2,160 

at 78.90 °C, 2,920 at 81.70 °C, 3,070 at 82.65 °C, 3,040 at 82.70 °C, 3,790 at 85.00 °C, 3,800 at 
85.25 °C (effusion method, Bradley and Cleasby, 1953) 
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45 at 25 °C (gas saturation-HPLC/UV spectrophotometry, Sonnefeld et al., 1983; generator 
column-HPLC, Wasik et al., 1983) 

367 at 25 °C (estimated-GC, Bidleman, 1984) 
564, 848 at 25 °C (subcooled liquid vapor pressure calculated from GC retention time data, 

Hinckley et al., 1990) 
647, 1,823, and 1,568 at 46.95, 56.99, and 57.98 °C, respectively (Oja and Suuberg, 1998) 
180 at 25 °C (extrapolated from vapor pressures determined at higher temperatures, Tesconi and 

Yalkowsky, 1998) 
 
Environmental fate: 
 Biological. When pyrene was statically incubated in the dark at 25 °C with yeast extract and 
settled domestic wastewater inoculum, complete degradation was demonstrated at the 5 mg/L 
substrate concentration after 2 wk. At a substrate concentration of 10 mg/L, however, only 11 and 
2% losses were observed after 7 and 14 d, respectively (Tabak et al., 1981). 
 Contaminated soil from a manufactured coal gas plant that had been exposed to crude oil was 
spiked with pyrene (400 mg/kg soil) to which Fenton’s reagent (5 mL 2.8 M hydrogen peroxide; 5 
mL 0.1 M ferrous sulfate) was added. The treated and nontreated soil samples were incubated at 
20 °C for 56 d. Fenton’s reagent greatly enhanced the mineralization of pyrene by indigenous 
microorganisms. The amounts of pyrene recovered as carbon dioxide after treatment with and 
without Fenton’s reagent were 16 and 5%, respectively. Pretreatment of the soil with a surfactant 
(10 mM sodium dodecylsulfate) before addition of Fenton’s reagent increased the mineralization 
rate 55% as compared to nontreated soil (Martens and Frankenberger, 1995). 
 Sack et al. (1997) reported that pyrene was degraded by an Aspergillus niger strain isolated 
from a mineral oil-contaminated soil in La Plata, Argentina. The major metabolite was identified 
via GC/MS as 1-methoxypyrene. 1-Pyrenol was identified as a minor metabolite. 
 Soil. The reported half-lives for pyrene in a Kidman sandy loam and McLaurin sandy loam are 
260 and 199 d, respectively (Park et al., 1990). 
 Plant. Hückelhoven et al. (1997) studied the metabolism of pyrene by suspended plant cell 
cultures of soybean, wheat, jimsonweed, and purple foxglove. Soluble metabolites were only 
detected in foxglove and wheat. Approximately 90% of pyrene was transformed in wheat. In 
foxglove, 1-hydroxypyrene methyl ether was identified as the main metabolite but in wheat, the 
metabolites were identified as conjugates of 1-hydroxypyrene. 
 Photolytic. Adsorption onto garden soil for 10 d at 32 °C and irradiated with UV light produced 
1,1′- bipyrene, 1,6-pyrenedione, 1,8-pyrenedione, and three unidentified compounds (Fatiadi, 
1967). Microbial degradation by Mycobacterium sp. yielded the following ring-fission products: 
4-phenanthroic acid, 4-hydroxyperinaphthenone, cinnamic acid, and phthalic acid. The 
compounds pyrenol and the cis- and trans-4,5-dihydrodiols of pyrene were identified as 
ring-oxidation products (Heitkamp et al., 1988). 
 Silica gel coated with pyrene and suspended in an aqueous solution containing nitrite ion and 
subjected to UV radiation yielded the tentatively identified product 1-nitropyrene (Suzuki et al., 
1987). 1-Nitropyrene coated on glass surfaces and exposed to natural sunlight resulted in the 
formation of hydroxypyrene, possibly pyrenedione, dihydroxypyrene, and other unidentified 
compounds (Benson et al., 1985). Matsuzawa et al. (2001) investigated the photochemical 
degradation of five polycyclic aromatic hydrocarbons in diesel particulate matter deposited on the 
ground and in various soil components. The photochemical degradation by artificial sunlight was 
accomplished using a 900-W xenon lamp. Light from this lamp was passed through a glass filter 
to eliminate light of shorter wavelengths (λ <290 nm). The intensity of this light was about 170 
mW/cm2. In addition, a solar simulator equipped with a 300-W xenon lamp was used to provide 
the maximum sunlight intensity observed in Toyko (latitude 35.5 °N). The half-lives of pyrene in 
diesel particulate matter using 900- and 300-W sources were 9.24 and 737.55 h, respectively. The 
following half-lives were determined for pyrene adsorbed on various soil components using 900-
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W apparatus: 1.52 h for quartz, 1.59 h for feldspar, 0.91 h for kaolinite, 1.40 h for 
montmorillonite, 0.80 h for silica gel, and 0.98 h for alumina. 
 1-Nitropyrene also formed when pyrene deposited on glass filter paper containing sodium nitrite 
was irradiated with UV light at room temperature (Ohe, 1984). This compound was reported to 
have formed from the reaction of pyrene with NOx in urban air from St. Louis, MO (Randahl et 
al., 1982). Behymer and Hites (1985) determined the effect of different substrates on the rate of 
photooxidation of pyrene using a rotary photoreactor. The photolytic half-lives of pyrene using 
silica gel, alumina, and fly ash were 21, 31, and 46 h, respectively. 
 In a 5-m deep surface water body, the calculated half-lives for direct photochemical 
transformation at 40 °N latitude in the midsummer during midday were 5.9 and 4.2 d with and 
without sediment-water partitioning, respectively (Zepp and Schlotzhauer, 1979). Schwarz and 
Wasik (1976) reported a fluorescence quantum yield of 0.69 for pyrene in water. 
 Chemical/Physical. At room temperature, concentrated sulfuric acid will react with pyrene to 
form a mixture of disulfonic acids. In addition, an atmosphere containing 10% sulfur dioxide 
transformed pyrene into many sulfur compounds, including pyrene-1-sulfonic acid and 
pyrenedisulfonic acid (Nielsen et al., 1983). 
 2-Nitropyrene was the sole product formed from the gas-phase reaction of pyrene with OH 
radicals in a NOx atmosphere (Arey et al., 1986). Pyrene adsorbed on glass fiber filters reacted 
rapidly with N2O5 to form 1-nitropyrene. When pyrene was exposed to nitrogen dioxide, no 
reaction occurred. However, in the presence of nitric acid, nitrated compounds were produced 
(Yokley et al., 1985). Ozonation of water containing pyrene (10–200 µg/L) yielded short-chain 
aliphatic compounds as the major products (Corless et al., 1990). A monochlorinated pyrene was 
the major product formed during the chlorination of pyrene in aqueous solutions. At pH 4, the 
reported half-lives at chlorine concentrations of 0.6 and 10 mg/L were 8.8 and <0.2 h, respectively 
(Mori et al., 1991). 
 A volatilization rate constant of 1.1 x 10-4/sec was determined when pyrene on a glass surface 
was subjected to an air flow rate of 3 L/min at 24 °C (Cope and Kalkwarf, 1987). 
 Pyrene will not hydrolyze in water (Kollig, 1993). 
 
Exposure limits: Potential occupational carcinogen. No individual standards have been set; 
however, as a constituent in coal tar pitch volatiles, the following exposure limits have been 
established (mg/m3): NIOSH REL: TWA 0.1 (cyclohexane-extractable fraction), IDLH 80; OSHA 
PEL: TWA 0.2 (benzene-soluble fraction); ACGIH TLV: TWA 0.2 (benzene solubles). 
 
Toxicity: 
 EC10 (21-d) for Folsomia fimetaria 10 mg/kg (Sverdrup et al., 2002). 
 EC50 (21-d) for Folsomia fimetaria 16 mg/kg (Sverdrup et al., 2002). 
 LC50 (21-d) for Folsomia fimetaria 53 mg/kg (Sverdrup et al., 2002). 
 LC50 (10-d) for Rhepoxynius abronius 2.81 mg/g organic carbon (Swartz et al., 1997). 
 LC50 (24-h) for Utterbackia imbecillis >28.2 µg/L (Weinsten and Polk, 2001). 
 LC50 (16-h) for Utterbackia imbecillis >28.2 µg/L (Weinsten and Polk, 2001). 
 LC50 (8-h) for Utterbackia imbecillis >28.2 µg/L (Weinsten and Polk, 2001). 
 LC50 (inhalation) for rats 170 mg/m3 (quoted, RTECS, 1985). 
 LD50 (24-h) for Utterbackia imbecillis >47.1 µg/g (Weinsten and Polk, 2001). 
 LD50 (16-h) for Utterbackia imbecillis >47.1 µg/g (Weinsten and Polk, 2001). 
 LD50 (8-h) for Utterbackia imbecillis >47.1 µg/g (Weinsten and Polk, 2001). 
 LD50 (4-d intraperitoneal) and LD50 (7-d intraperitoneal) values for mice were 514 and 678 
mg/kg, respectively (Salamone, 1981). 
 Acute oral LD50 for mice 800 mg/kg, rats 2,700 mg/kg (quoted, RTECS, 1985). 
 
Source: Detected in groundwater beneath a former coal gasification plant in Seattle, WA at a 
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concentration of 180 µg/L (ASTR, 1995). Detected in 8 diesel fuels at concentrations ranging 
from 0.16 to 24 mg/L with a mean value of 5.54 mg/L (Westerholm and Li, 1994). Identified in 
Kuwait and South Louisiana crude oils at concentrations of 4.5 and 3.5 ppm, respectively 
(Pancirov and Brown, 1975). 
 Based on laboratory analysis of 7 coal tar samples, pyrene concentrations ranged from 900 to 
18,000 ppm (EPRI, 1990). Detected in 1-yr aged coal tar film and bulk coal tar at concentrations 
of 2,700 and 2,900 mg/kg, respectively (Nelson et al., 1996). Lehmann et al. (1984) reported a 
pyrene concentration of 125 mg/g in a commercial anthracene oil. Identified in high-temperature 
coal tar pitches used in electrodes at concentrations ranging from 4,500 to 34,900 mg/kg 
(Arrendale and Rogers, 1981). Lee et al. (1992a) equilibrated eight coal tars with distilled water at 
25 °C. The maximum concentration pyrene observed in the aqueous phase is 0.1 mg/L. 
 Nine commercially available creosote samples contained pyrene at concentrations ranging from 
31,000 to 100,000 mg/kg (Kohler et al., 2000). Also detected in asphalt fumes at an average 
concentration of 140.21 ng/m3 (Wang et al., 2001). 
 Schauer et al. (1999) reported pyrene in diesel fuel at a concentration of 64 µg/g and in a diesel-
powered medium-duty truck exhaust at an emission rate of 71.9 µg/km. 
 California Phase II reformulated gasoline contained pyrene at a concentration of 3.38 g/kg. Gas-
phase tailpipe emission rates from gasoline-powered automobiles with and without catalytic 
converters were approximately 4.28 and 160 µg/km, respectively (Schauer et al., 2002). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The respective gas-phase 
and particle-phase emission rates of pyrene were 1.87 and 3.78 mg/kg of pine burned, 2.40 and 
1.23 mg/kg of oak burned, and 2.70 and 0.585 mg/kg of eucalyptus burned. 
 Under atmospheric conditions, a low rank coal (0.5–1 mm particle size) from Spain was burned 
in a fluidized bed reactor at seven different temperatures (50 °C increments) beginning at 650 °C. 
The combustion experiment was also conducted at different amounts of excess oxygen (5 to 40%) 
and different flow rates (700 to 1,100 L/h). At 20% excess oxygen and a flow rate of 860 L/h, the 
amount of pyrene emitted ranged from 29.9 ng/kg at 700 °C to 402.9 ng/kg at 750 °C. The greatest 
amount of PAHs emitted were observed at 750 °C (Mastral et al., 1999). 
 
Drinking water standard: No MCLGs or MCLs have been proposed by the U.S. EPA (2000). 
 
Use: Research chemical. Derived from industrial and experimental coal gasification operations 
where the maximum concentrations detected in gas and coal tar streams were 9.2 and 24 mg/m3, 
respectively (Cleland, 1981). 
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PYRIDINE 
 
Synonyms: AI3-01240; Azabenzene; Azine; BRN 0103233; C-00747; Caswell No. 717; CCRIS 
2926; CP 32; EINECS 203-809-9; EPA pesticide chemical code 069202; FEMA No. 2966; 
NCI-C55301; NSC 406123; RCRA waste number U196; UN 1282. 
 

N

 
 
CASRN: 110-86-1; DOT: 1282; DOT label: Flammable liquid; molecular formula: C5H5N; FW: 
79.10; RTECS: UR8400000; Merck Index: 12, 8153 
 
Physical state, color, and odor: 
Clear, colorless to pale yellow, flammable liquid with a sharp, penetrating, nauseating fish-like 
odor. Odor threshold concentrations in water and air were 2 ppm (Buttery et al., 1988) and 21 ppbv 
(Leonardos et al., 1969), respectively. Detection odor threshold concentrations of 0.74 mg/m3 (2.3 
ppmv) and 6 mg/m3 (1.9 ppmv) were experimentally determined by Katz and Talbert (1930) and 
Dravnieks (1974), respectively. Cometto-Muñiz and Cain (1990) reported an average nasal 
pungency threshold concentration of 1,275 ppmv. 
 
Melting point (°C): 
-42 (Weast, 1986) 
 
Boiling point (°C): 
115.25 (Riddick et al., 1986) 
115.5 (Weast, 1986) 
 
Density (g/cm3): 
0.9819 at 20 °C (Weast, 1986) 
0.9776 at 25 °C (Jones and Speakman, 1921) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.602 (ceff = 60 µM) at 4.0 °C; 1.125 (ceff = 60 µM), 1.951 (ceff = 60 µM), 1.117 (ceff = 120 µM), 

and 1.154 (ceff = 310 µM) at 25.0 °C; 1.951 (ceff = 60 µM) at 50.0 °C (Niesner and Heintz, 2000) 
 
Dissociation constant, pKa: 
5.21 at 25 °C (Gordon and Ford, 1972) 
 
Flash point (°C): 
20 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.8 (NIOSH, 1997) 
 
Upper explosive limit (%): 
12.4 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
8.554 (Parks et al., 1936) 
 
Heat of fusion (kcal/mol): 
1.977 (Parks et al., 1936) 
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Henry’s law constant (x 10-6 atm⋅m3/mol): 
12 at 25 °C (Hawthorne et al., 1985) 
8.83 at 25 °C (Andon et al., 1954) 
14.0 at 25 °C (Amoore and Buttery, 1978) 
10.0 at 25 °C (static headspace-GC, Welke et al., 1998) 
361, 413, 349, 263, and 210 at 2.0, 6.0, 10.0, 18.0, and 25.0 °C, respectively (EPICS-SPME, 

Dewulf et al., 1999) 
18.4 at 30 °C (headspace-GC, Chaintreau et al., 1995) 
 
Ionization potential (eV): 
9.32 (Franklin et al., 1969) 
9.26 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for pyridines are 
lacking in the documented literature. However, its miscibility in water and low Kow suggest its 
adsorption to soil will be nominal (Lyman et al., 1982). 
 
Octanol/water partition coefficient, log Kow: 
0.65 (quoted, Leo et al., 1971) 
0.63, 0.68, 0.72 (RP-HPLC, Garst and Wilson, 1984) 
0.66 (Mirrlees et al., 1976) 
0.70 (Berthod et al., 1988) 
1.28 (estimated from HPLC capacity factors, Eadsforth, 1986) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, and ether (Weast, 1986). Miscible with alcohol, ether, 
petroleum ether, oils, and many other organic liquids (Windholz et al., 1983). 
 
Solubility in water: 
Miscible (Fischer and Ehrenberg, 1948; Amoore and Buttery, 1978; Stephenson, 1993a). A 
saturated solution in equilibrium with its own vapor had a concentration of 233.4 g/L at 25 °C 
(Kamlet et al., 1987). 
 
Vapor density: 
3.23 g/L at 25 °C, 2.73 (air = 1) 
 
Vapor pressure (mmHg): 
18 at 20 °C (NIOSH, 1987) 
14 at 20 °C, 20 at 25 °C, 26 at 30 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Biological. Heukelekian and Rand (1955) reported a 5-d BOD value of 1.31 g/g which is 58.7% 
of the ThOD value of 2.23 g/g. A Nocardia sp. isolated from soil was capable of transforming 
pyridine, in the presence of semicarbazide, into an intermediate product identified as succinic acid 
semialdehyde (Shukla and Kaul, 1986). 1,4-Dihydropyridine, glutaric dialdehyde, glutaric acid 
semialdehyde, and glutaric acid were identified as intermediate products when pyridine was 
degraded by Nocardia strain Z1 (Watson and Cain, 1975).  
 Photolytic. Irradiation of an aqueous solution at 50 °C for 24 h resulted in a 23.06% yield of 
carbon dioxide (Knoevenagel and Himmelreich, 1976). 
 A rate constant of 4.9 x 10-13 cm3/molecule⋅sec was reported for the reaction of pyridine and OH 
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radicals in air at room temperature (Atkinson et al., 1987). 
 The titanium-mediated photocatalytic oxidation of a pyridine solution was conducted by Low et 
al. (1991). They proposed that the reaction of OH radicals with pyridine was initiated by the 
addition of a OH radical forming the 3-hydro-3-hydroxypyridine radical followed by rapid 
addition of oxygen forming 2,3-dihydro-2-peroxy-3-hydroxypyridine radical. This was followed 
by the opening of the ring to give N-(formylimino)-2-butenal which decomposes to a dialdehyde 
and formamide. The dialdehyde is oxidized by OH radicals yielding carbon dioxide and water. 
Formamide is unstable in water and decomposes to ammonia and formic acid. Final products also 
included ammonium, carbonate, and nitrate ions. 
 Chemical/Physical. The gas-phase reaction of ozone with pyridine in synthetic air at 23 °C 
yielded a nitrated salt having the formula: [C6H5NH]+NO3

- (Atkinson et al., 1987). Ozonation of 
pyridine in aqueous solutions at 25 °C was studied with and without the addition of tert-butyl 
alcohol (20 mM) as a radical scavenger. With tert-butyl alcohol, ozonation of pyridine yielded 
mainly pyridine N-oxide (80% yield), which was very stable towards ozone. Without tert-butyl 
alcohol, the heterocyclic ring is rapidly cleaved forming ammonia, nitrate, and the amidic 
compound N-formyl oxamic acid (Andreozzi et al., 1991). 
 Forms water-soluble salts with strong acids. 
 Pyridine will not hydrolyze because it does not contain a hydrolyzable functional group (Kollig, 
1993). 
 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in an effluent 
concentration of 527 mg/L. The adsorbability of the carbon used was 95 mg/g carbon (Guisti et 
al., 1974). 
 
Exposure limits: NIOSH REL: TWA 5 ppm (15 mg/m3), IDLH 1,000 ppm; OSHA PEL: TWA 5 
ppm; ACGIH TLV: TWA 5 ppm (adopted). 
 
Symptoms of exposure: Headache, dizziness, nervousness, nausea, insomnia, frequent urination, 
and abdominal pain (Patnaik, 1992). An irritation concentration of 90.00 mg/m3 in air was 
reported by Ruth (1986). 
 
Toxicity: 
 EC50 (48-h) and EC50 (24-h) values for Spirostomum ambiguum were 989 and 1,226 mg/L, 
respectively (Nałecz-Jawecki and Sawicki, 1999). 
 LC50 (48-h) and LC50 (24-h) values for Spirostomum ambiguum were 2,547 and 3,117 mg/L, 
respectively (Nałecz-Jawecki and Sawicki, 1999). 
 LC50 for red killifish 9,330 mg/L (Yoshioka et al., 1986). 
 Acute oral LD50 for mice 1,500 mg/kg, rats 891 mg/kg (quoted, RTECS, 1985). 
 
Source: Pyridine occurs naturally in potatoes, anabasis, henbane leaves, peppermint (0 to 1 ppb), 
tea leaves, and tobacco leaves (Duke, 1992). Identified as one of 140 volatile constituents in used 
soybean oils collected from a processing plant that fried various beef, chicken, and veal products 
(Takeoka et al., 1996). 
 
Uses: Organic synthesis (vitamins and drugs); analytical chemistry (cyanide analysis); solvent for 
anhydrous mineral salts; denaturant for alcohol; antifreeze mixtures; textile dyeing; waterproofing; 
fungicides; rubber chemicals. 
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p-QUINONE 
 
Synonyms: AI3-09068; AIDS-153; B 1266; 1,4-Benzoquine; Benzoquinone; Benzo-1,4-quinone; 
1,4-Benzoquinone; p-Benzoquinone; BRN 0773967; Caswell No. 719C; CCRIS 933; Chinone; 
Cyclohexadienedione; 1,4-Cyclohexadienedione; 2,5-Cyclohexadiene-1,4-dione; 1,4-Cyclohexa-
diene dioxide; 1,4-Dioxybenzene; EINECS 203-405-2; EPA pesticide chemical code 059805; 
NCI-C55845; NSC 36324; Quinone; 4-Quinone; RCRA waste number U197; UN 2587; USAF 
P-220. 
 

OO

 
 
CASRN: 106-51-4; DOT: 2587; DOT label: Poison; molecular formula: C6H4O2; FW: 108.10; 
RTECS: DK2625000; Merck Index: 12, 8259 
 
Physical state, color, and odor: 
Light yellow crystals with an acrid odor resembling chlorine. Odor threshold concentration is 84 
ppb (quoted, Amoore and Hautala, 1983). 
 
Melting point (°C): 
115–117 (Weast, 1986) 
 
Boiling point (°C): 
Sublimes (Weast, 1986) 
 
Density (g/cm3): 
1.318 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.87 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
38–94 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
11.4 (Andrews et al., 1926) 
 
Heat of fusion (kcal/mol): 
4.4096 (Andrews et al., 1926) 
 
Ionization potential (eV): 
9.67 ± 0.02 (Franklin et al., 1969) 
10.0 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for quinones are 
lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
0.20 (quoted, Leo et al., 1971) 
 
Solubility in organics: 
Soluble in alcohol, ether (Weast, 1986), and hot petroleum ether (Windholz et al., 1983) 
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Vapor pressure (mmHg): 
0.1 at 20 °C (NIOSH, 1997) 
 
Exposure limits: NIOSH REL: TWA 0.4 mg/m3 (0.1 ppm), IDLH 100 mg/m3; OSHA PEL: TWA 
0.4 mg/m3; ACGIH TLV: TWA 0.1 ppm (adopted). 
 
Symptoms of exposure: Prolonged exposure may cause eye irritation. May damage cornea on 
contact. Contact with skin may cause irritation, ulceration, and necrosis (Patnaik, 1992). An 
irritation concentration of 2.00 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 Acute oral LD50 for rats 130 mg/kg (quoted, RTECS, 1985). 
 
Uses: Oxidizing agent; manufacturing hydroquinone and dyes; in photography; strengthening 
animal fibers; tanning hides; analytical reagent; making gelatin insoluble; fungicides. 
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RONNEL 
 
Synonyms: AI3-23284; Blitex; BRN 1885571; Caswell No. 724; Dermafos; Dermaphos; 
Dimethyl trichlorophenyl thiophosphate; O,O-Dimethyl-O-2,4,5-trichlorophenyl phosphorothio-
ate; O,O-Dimethyl O-(2,4,5-trichlorophenyl)thiophosphate; Dow ET 14; Dow ET 57; Ectoral; 
EINECS 206-082-6; ENT 23284; EPA pesticide chemical code 058301; ET 14; ET 57; Etrolene; 
Fenchlorfos; Fenchlorophos; Fenchchlorphos; Karlan; Korlan; Korlane; Nanchor; Nanker; 
Nankor; NSC 8926; OMS 123; Phenchlorfos; Phosphorothioic acid, O,O-dimethyl O-(2,4,5-
trichlorophenyl) ester; Remelt; Ronne; Rovan; Smear, Trichlormetaphos; Trichlorometafos; 
Trolen; Trolene; Trolene 20L; Troline; Viozene. 

  
Cl
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CASRN: 299-84-3; DOT: 2922; DOT label: Corrosive, poisonous; molecular formula: 
C8H8Cl3O3PS; FW: 321.57; RTECS: TG0525000; Merck Index: 12, 8415 
 
Physical state and color: 
White to light brown, waxy solid 
 
Melting point (°C): 
41 (Windholz et al., 1983) 
35–37 (Freed et al., 1977) 
 
Boiling point (°C): 
Decomposes (NIOSH, 1997) 
97 at 0.01 mmHg (Freed et al., 1977) 
 
Density (g/cm3): 
1.48 at 25 °C (quoted, Verschueren, 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.51 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Noncombustible solid (NIOSH, 1997) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
8.46 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Bioconcentration factor, log BCF: 
4.64 (Poecilia reticulata - express on a lipid content basis, Devillers et al., 1996) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.76 using method of Kenaga and Goring (1980) 
 
Octanol/water partition coefficient, log Kow: 
4.88 (shake flask-GLC, Chiou et al., 1977; Freed et al., 1979a) 
4.67 (Kenaga and Goring, 1980) 
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5.068 at 25 °C (shake flask-GLC, de Bruijn et al., 1989) 
4.81 at 20 °C (shake flask-GLC, Bowman and Sans, 1983a) 
 
Solubility in organics: 
Soluble in acetone, carbon tetrachloride, ether, kerosene, methylene chloride, and toluene 
(Windholz et al., 1983) 
 
Solubility in water (mg/L): 
1.08 at 20 °C (Chiou et al., 1977; Freed et al., 1977, 1979a) 
0.6 at 20.0 °C (shake flask-GLC, Bowman and Sans, 1979) 
0.99 mg/L at 20 °C (Ellgehausen et al., 1981) 
2.50 mg/L at 20 °C (Fühner and Geiger, 1977) 
 
Vapor pressure (x 10-5 mmHg): 
80 at 25 °C (Windholz et al., 1983) 
5.29 at 20 °C, 18.6 at 30 °C (Freed et al., 1977) 
 
Environmental fate: 
 Chemical/Physical. Although no products were identified, the reported hydrolysis half-life at 
pH 7.4 and 70 °C using a 1:4 ethanol/water mixture is 10.2 to 10.4 h (Freed et al., 1977). Ronnel 
decomposed at elevated temperatures on five clay surfaces, each treated with hydrogen, calcium, 
magnesium, aluminum, and iron ions. At temperatures <950 °C (125, 300, and 750 °C), bentonite 
clays impregnated with technical ronnel (18.6 wt %) decomposed to 2,4,5-trichlorophenol and a 
rearrangement product tentatively identified as O-methyl S-methyl-O-(2,4,5-trichlorophenyl) 
phosphorothioate (Rosenfield and Van Valkenburg, 1965). At 950 °C, only the latter product 
formed. It was postulated that this compound resulted from an acid-catalyzed molecular 
rearrangement reaction. Ronnel also undergoes base-catalyzed hydrolysis at elevated 
temperatures. Products include methanol and a new compound that is formed via cleavage of a 
methyl group from one of the methoxy groups, which is then bonded to the sulfur atom 
(Rosenfield and Van Valkenburg, 1965). 
 Ronnel is stable to hydrolysis within the pH range of 5 to 6 (Mortland and Raman, 1967). 
However, in the presence of a Cu(II) salt (as cupric chloride) or when present as the exchangeable 
Cu(II) cation in montmorillonite clays, ronnel is completely hydrolyzed via first-order kinetics in 
<24 h at 20 °C. The calculated half-life of ronnel at 20 °C for this reaction is 6.0 h. It was 
suggested that decomposition in the presence of Cu(II) was a result of coordination of the copper 
atom through the oxygen or sulfur on the phosphorus atom, resulting in the cleavage of the side 
chain containing the phosphorus atom, forming O,O-ethyl-O-phosphorothioate and 1,2,4-
trichlorobenzene (Mortland and Raman, 1967). 
 Emits toxic fumes of chlorides, sulfur, and phosphorus oxides when heated to decomposition 
(Lewis, 1990). 
 
Exposure limits (mg/m3): NIOSH REL: TWA 10, IDLH 300; OSHA PEL: TWA 15; ACGIH 
TLV: TWA 10 (adopted). 
 
Symptoms of exposure: In animals: cholinesterase inhibition; irritates eyes; liver and kidney 
damage. 
 
Toxicity: 
 LC50 (96-h) for fathead minnows 305 µg/L (quoted, Verschueren, 1983); Gammarus fasciatus 
4,300 µg/L, channel catfish 1,600 µg/L, bluegill sunfish 1,300 µg/L, cutthroat trout 555 µg/L, lake 
trout 490 µg/L, rainbow trout 550 µg/L (Johnson and Finley, 1980). 



Ronnel    957 
 

 

 Acute oral LD50 for wild birds 80 mg/kg, chickens 6,375 mg/kg, ducks 3,500 mg/kg, dogs 500 
mg/kg, guinea pigs 1,400 mg/kg, mice 2,000 mg/kg, rats 625 mg/kg, rabbits 420 mg/kg, turkeys 
500 mg/kg (quoted, RTECS, 1985). 
 
Uses: Not commercially produced in the United States. Systemic insecticide. 
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STRYCHNINE 
 
Synonyms: Boomer-rid; Caswell No. 805; Certox; Dolco mouse cereal; EINECS 200-319-7; EPA 
pesticide chemical code 076901; Gopher bait; Gopher gitter; Hare-rid; Kwik-kil; Mole death; 
Mole-nots; Mouse-rid; Mouse-tox; NSC 5365; Pied piper mouse seed; RCRA waste number P108; 
Rodex; Sana-seed; Strychnidin-10-one; Strychnos; UN 1692. 
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CASRN: 57-24-9; DOT: 1692; DOT label: Poison; molecular formula: C21H22N2O2; FW: 334.42; 
RTECS: WL2275000; Merck Index: 12, 9020 
 
Physical state, color, odor, and taste: 
Colorless to white, odorless crystals. Bitter taste. 
 
Melting point (°C): 
284–286 (Dean, 1987) 
 
Boiling point (°C): 
270 at 5 mmHg (Weast, 1986) 
 
Density (g/cm3): 
1.36 at 20 °C (Weast, 1986) 
 
Dissociation constant (20 °C): 
pK1 = 6.0, pK2 = 11.7 (Windholz et al., 1983) 
 
Soil organic carbon/water partition coefficient, log Koc: 
4.20 (Valent loamy sand, pH 6.7), 4.14 (Ascalon sandy loam, pH 8.3), 3.97 (Table Mountain 

sandy clay loam, pH 7.7), 4.20 (Kim loam, pH 8.0) (Starr et al., 1996). 
3.24 (Orovada fine sandy loam), 4.24 (Rose Creek Variant loamy fine sand), 3.86 (Truckee silt 

loam) (Miller et al., 1983) 
 
Octanol/water partition coefficient, log Kow: 
1.68 (estimated RPLC capacity factors, Hafkenscheid and Tomlinson, 1984) 
 
Solubility in organics (g/L): 
Alcohol (6.67), amyl alcohol (4.55), benzene (5.56), chloroform (200), glycerol (3.13), methanol 
(3.85), toluene (≈ 5) (Windholz et al., 1983), pyridine (>12.3 g/kg at 20–25 °C) (Dehn, 1917) 
 
Solubility in water: 
322.6 mg/L at 100 °C (quoted, Windholz et al., 1983) 
143 ppm at 20–25 °C (quoted, Verschueren, 1983) 
61.8 mg/L at 23 °C (shake flask-HPLC, Rytting et al., 2005) 
 
Environmental fate: 
 Biological. Strychnine degraded in sandy loam and sandy clay loam soils. The disappearance 
half-life ranged from 24 to 27 d (Starr et al., 1996). Initial degradation products (i.e., strychnine 
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N-oxide, 16-hydroxystrychnine, and/or 2-hydroxystrychnine) and unidentified polar compounds 
were identified. The polar compounds were likely adsorbed strongly onto soil colloidal fractions. 
 Chemical/Physical. Strychnine will not hydrolyze to any reasonable extent (Kollig, 1993). 
Emits toxic nitrogen oxides when heated to decomposition (Lewis, 1990). 
 Forms water-soluble salts with acids (Worthing and Hance, 1991). 
 
Exposure limits (mg/m3): NIOSH REL: TWA 0.15, IDLH 3; OSHA PEL: TWA 0.15; ACGIH 
TLV: TWA 0.15 (adopted). 
 
Symptoms of exposure: Powerful convulsant and toxic. Ingestion of 30 to 60 mg/kg may be fatal 
to humans (Patnaik, 1992). 
 
Toxicity: 
 Acute oral LD50 for wild birds 4 mg/kg, cats 500 µg/kg, ducks 3 mg/kg, dogs 500 µg/kg, mice 2 
mg/kg, quail 23 mg/kg, rats 16 mg/kg (quoted, RTECS, 1985). 
 
Source: Strychnine silver morning glory, wood rose, and in Strychnos nusvomica L.: 15,800, 400–
12,000, 8,000, and 7,030 ppm in bark, seeds, leaves, and roots, respectively (Duke, 1992). 
 
Uses: Destroying rodents (e.g., moles) and predatory animals; trapping fur-bearing animals; 
medicine. 
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STYRENE 
 
Synonyms: AI3-24374; Annamene; BRN 1071236; C-07083; CCRIS 564; Cinnamene; Cin-
namenol; Cinniminol; Cinnamol; Diarex HF77; EINECS 202-851-5; EINECS 273-493-5; Eth-
enylbenzene; FEMA No. 3233; NCI-C02200; NSC 62785; Phenethylene; Phenylethene; Phenyl-
ethylene; Styrene monomer; Styrol; Styrolene; Styron; Styropol; Styropor; UN 2055; Vinyl benz-
ene; Vinyl benzol. 
 

CH2

 
 
Note: Normally inhibited with 8–12 ppm 4-tert-butylcatechol to prevent polymerization. 
According to Chevron Phillips Company (March 2002), 99.93% styrene contains the following 
components (ppm): benzene (<1), toluene (<1), ethylbenzene (50), α-meth-ylstyrene (175), m + p-
xylene (120), o-xylene (125), isopropylbenzene (100), n-propylbenzene (60), m + p-ethyltoluene 
(20), vinyltoluene (10), phenylacetylene (50), m + p-divinylbenzene (<10), o-divinylbenzene (<5), 
aldehydes as benzaldehyde (15), and peroxides as benzoyl-peroxides (5). 
 
CASRN: 100-42-5; DOT: 2055; DOT label: Flammable or combustible liquid; molecular formula: 
C8H8; FW: 104.15; RTECS: WL3675000; Merck Index: 12, 9028 
 
Physical state, color, and odor: 
Clear, colorless, watery liquid with a penetrating or pungent rubber-like odor. Becomes yellow to 
yellowish-brown on exposure to air. Experimentally determined odor threshold concentrations in 
air for inhibited and unhibited styrene were 0.1 and 0.047 ppmv, respectively (Leonardos et al., 
1969). Experimentally determined detection and recognition odor threshold concentrations were 
220–640 µg/m3 (52–150 ppbv) and 64 µg/m3 (15 ppbv), respectively (Hellman and Small, 1974). 
At 40 °C, the average odor threshold concentration and the lowest concentration at which an odor 
was detected were 65 and 37 µg/L, respectively. At 25 °C, the lowest concentration at which a 
taste was detected was 94 µg/L, respectively (Young et al., 1996). The average least detectable 
odor threshold concentrations in water at 60 °C and in air at 40 °C were 3.6 and 120 µg/L, 
respectively (Alexander et al., 1982). 
 
Melting point (°C): 
-33 (Huntress and Mulliken, 1941) 
 
Boiling point (°C): 
145.2 (Weast, 1986) 
 
Density (g/cm3): 
0.9148 at 10 °C, 0.9059 at 20 °C, 0.8880 at 40 °C, 0.8702 at 60 °C (quoted, Standen, 1969) 
0.9016 at 25.00 °C, 0.8971 at 30.00 °C, 0.8926 at 35.00 °C (Aminabhavi and Patil, 1998) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.81 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
31 (NIOSH, 1997) 
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Lower explosive limit (%): 
0.9 (NIOSH, 1997) 
 
Upper explosive limit (%): 
6.8 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
10.79 (Guttman et al., 1943; Pitzer et al., 1946) 
10.8 (Lebedev et al., 1985) 
10.83 (Warfield and Petree, 1961) 
 
Heat of fusion (kcal/mol): 
2.617 (Guttman et al., 1943; Pitzer et al., 1946; Lebedev et al., 1985) 
2.620 (Warfield and Petree, 1961) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
3.91 at 25 °C (static headspace-GC, Welke et al., 1998) 
 
Interfacial tension with water (dyn/cm at 19 °C): 
35.48 (Demond and Lindner, 1993) 
 
Ionization potential (eV): 
8.47 (Franklin et al., 1969) 
8.71 (Rav-Acha and Choshen, 1987) 
8.86 (Krishna and Gupta, 1970) 
 
Bioconcentration factor, log BCF: 
1.13 (goldfish, Ogata et al., 1984) 
 
Soil organic carbon/water partition coefficient, log Koc: 
5.06 (aquifer sand), 4.25 (Lima loam), 3.65 (Edwards muck) (Fu and Alexander, 1992) 
 
Octanol/water partition coefficient, log Kow: 
2.76 (Fujisawa and Masuhara, 1981) 
2.95 (Chou and Jurs, 1979) 
3.16 at 23 °C (shake flask-HPLC, Banerjee et al., 1980) 
 
Solubility in organics: 
Soluble in acetone, ethanol, benzene, ether, carbon disulfide (Weast, 1986) 
 
Solubility in water: 
1.54 mM at 25.0 °C (shake flask-LSC, Banerjee et al., 1980) 
300 mg/L solution at 25 °C (shake flask-UV spectrophotometry, Andrews and Keefer, 1950a) 
9.6 g/kg at 60.3 °C (Fordyce and Chapin, 1947) 
24.9 mM at 60 °C (multiple headspace extraction-GC, Chai et al., 2005) 
In wt %: 0.029 at 7 °C, 0.033 at 24 °C, 0.036 at 32 °C, 0.040 at 40 °C, 0.045 at 45 °C (shake flask-

cloud point, Lane, 1946) 
3.19 x 10-3 at 25 °C (mole fraction, inert gas stripping-GC, Li et al., 1993) 
 
Vapor density: 
4.26 g/L at 25 °C, 3.60 (air = 1) 
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Vapor pressure (mmHg): 
5 at 20 °C, 9.5 at 30 °C (quoted, Verschueren, 1983) 
4.3 at 15 °C (ACGIH, 1987) 
2.88 at 12.5 °C, 6.31 at 25.0 °C, 12.71 at 37.5 °C (Pitzer et al., 1946) 
 
Environmental fate: 
 Biological. Fu and Alexander (1992) observed that despite the high degree of adsorption onto 
soils, styrene was mineralized to carbon dioxide under aerobic conditions. Rates of mineralization 
from highest to lowest were sewage sludge, Lima soil (pH 7.23, 7.5% organic matter), 
groundwater (pH 8.25, 30.5 mg/L organic matter), Beebe Lake water from Ithaca, NY (pH 7.5, 50 
to 60 mg/L organic matter), aquifer sand (pH 6.95, 0.4% organic matter), Erie silt loam (pH 4.87, 
5.74% organic matter). Styrene did not mineralize in sterile environmental samples. Oié et al. 
(1979) reported BOD and COD values of 1.29 and 2.80 g/g using filtered effluent from a 
biological sanitary waste treatment plant. These values were determined using a standard dilution 
method at 20 °C and stirred for a period of 5 d. When a sewage seed was used in a separate 
screening test, a BOD value of 2.45 g/g was obtained. The ThOD for styrene is 3.08 g/g. 
 Photolytic. Irradiation of styrene in solution forms polystyrene. In a benzene solution, 
irradiation of polystyrene will result in depolymerization to presumably styrene (Calvert and Pitts, 
1966). 
 Atkinson (1985) reported a photooxidation reaction rate of 5.25 x 10-11 cm3/molecule⋅sec for 
styrene and OH radicals in the atmosphere. A reaction rate of 1.8 x 10-4 L/molecule⋅sec at 303 K 
was reported for the reaction of styrene and ozone in the vapor phase (Bufalini and Altshuller, 
1965). 
 Chemical/Physical. In the dark, styrene reacted with ozone forming benzaldehyde, 
formaldehyde, benzoic acid, and trace amounts of formic acid (Grosjean, 1985). Polymerizes 
readily in the presence of heat, light, or a peroxide catalyst. Polymerization is exothermic and may 
become explosive (NIOSH, 1997). 
 De Visscher et al. (1996) investigated the sonolysis of styrene and other monocyclic aromatic 
compounds in aqueous solution by 520 kHz ultrasonic waves. The experiments were performed in 
a 200-mL glass reactor equipped with a cooling jacket maintained at 25 °C. At initial styrene 
concentrations and sonication times of 0.25 mM and 40 min, 0.49 mM and 80 min, and 0.97 mM 
and 80 min, the first-order reaction rates were 0.03292, 0.02409, and 0.01262/min, respectively. 
 Styrene will not hydrolyze because it does not contain a hydrolyzable functional group (Kollig, 
1993). 
 At an influent concentration of 180 mg/L, treatment with GAC resulted in an effluent 
concentration of 18 mg/L. The adsorbability of the carbon used was 28 mg/g carbon (Guisti et al., 
1974). Similarly, at influent concentrations of 10, 1.0, 0.1, and 0.001 mg/L, the GAC adsorption 
capacities were 440, 120, 33, and 9.0 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits: NIOSH REL: TWA 50 ppm (215 mg/m3), STEL 100 ppm (425 mg/m3), IDLH 
700 ppm; OSHA PEL: TWA 100 ppm, ceiling 200 ppm, 5-min/3-h peak 600 ppm; ACGIH TLV: 
TWA 20 ppm, STEL 40 ppm (adopted). 
 
Symptoms of exposure: Irritates, eye, skin, and mucous membranes. Narcotic at high con-
centrations (Patnaik, 1992). An irritation concentration of 430.00 mg/m3 in air was reported for 
uninhibited styrene (Ruth, 1986). 
 
Toxicity: 
 EC50 (48-h) for Daphnia magna 4.7 mg/L (Cushman et al., 1997). 
 LC50 (14-d) for Eisenia fostida 120 mg/kg (Cushman et al., 1997). 
 LC50 (96-h) for Pimephales promelas 10 mg/L, Hyalella azteca 9.5 mg/L, Selenastrum 
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capricornutum 0.72 mg/L (Cushman et al., 1997). 
 LC50 (48-h) for Daphnia magna 23 mg/L (LeBlanc, 1980). 
 LC50 (24-h) for Daphnia magna 27 mg/L (LeBlanc, 1980); Oncorhynchus mykiss 2.5 mg/L 
(Qureshi et al., 1982), Cyprinodon variegatus 9.1 mg/L (Heitmuller et al., 1984). 
 LC50 (inhalation) for mice 21,600 mg/m3/2-h, rats 24 g/m3/4-h (quoted, RTECS, 1985). 
 Acute oral LD50 for mice 316 mg/kg, rats 5,000 mg/kg (quoted, RTECS, 1985). 
 TLm values for brine shrimp after 24 and 48 h of exposure were 68 and 52 mg/L, respectively 
(Price et al., 1974). 
 
Source: Based on laboratory analysis of 7 coal tar samples, styrene concentrations ranged from 
ND to 2,500 ppm (EPRI, 1990). A high-temperature coal tar contained styrene at an average 
concentration of 0.02 wt % (McNeil, 1983). 
 Styrene occurs naturally in benzoin, rosemary, sweetgum, cassia, Oriental styrax, and Peru 
balsam (Duke, 1992). Identified as one of 140 volatile constituents in used soybean oils collected 
from a processing plant that fried various beef, chicken, and veal products (Takeoka et al., 1996). 
 
Drinking water standard (final): MCLG: 0.1 mg/L; MCL: 0.1 mg/L. In addition, a DWEL of 7 
mg/L was recommended (U.S. EPA, 2000). 
 
Uses: Preparation of polystyrene, styrene oxide, ethylbenzene, ethylcyclohexane, benzoic acid, 
synthetic rubber, resins, protective coatings, and insulators. 
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SULFOTEPP 
 
Synonyms: AI3-16273; ASP 47; Bay E-393; Bayer E-393; Bis-O,O-diethylphosphorothionic 
anhydride; Bladafum; Bladafume; Bladafun; BRN 1714019; Caswell No. 837; CCRIS 4725; Di-
thio; Dithiofos; Dithione; Dithion (VAN); Dithio (pesticide); Dithiophos; Dithiophosphoric acid, 
tetraethyl ester; Dithiotep; E 393; EINECS 222-995-2; ENT 16273; EPA pesticide chemical code 
079501; Ethyl thiopyrophosphate; Lethalaire G-57; NSC 66403; Pirofos; Plant dithio aerosol; 
Plantfume 103 smoke generator; Pyrophosphorodithioic acid, tetraethyl ester; Pyrophosphorodi-
thioic acid O,O,O,O-tetraethyl dithionopyrophosphate; RCRA waste number P109; Sulfatep; 
Sulfotep; TEDP; TEDTP; Tetraethyl dithionopyrophosphate; Tetraethyl dithiopyrophosphate; 
O,O,O,O-Tetraethyl dithiopyrophosphate; Thiodiphosphoric acid, tetraethyl ester; Thiophos-
phoric acid, tetraethyl ester; Thiopyrophosphoric acid, tetraethyl ester; Thiotepp; UN 1704. 
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CASRN: 3689-24-5; DOT: 1704; DOT label: Poison; molecular formula: C8H20O5P2S2; FW: 
322.30; RTECS: XN4375000; Merck Index: 12, 9139 
 
Physical state, color, and odor: 
Pale yellow mobile liquid with a garlic-like odor 
 
Boiling point (°C): 
136–139 at 2 mmHg (Windholz et al., 1983) 
 
Density (g/cm3): 
1.196 at 25 °C (Windholz et al., 1983) 
1.796 at 20 °C (Worthing and Hance, 1991) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.63 at 20 °C using method of Hayduk and Laudie (1974) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
2.88 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.87 using method of Kenaga and Goring (1980) 
 
Octanol/water partition coefficient, log Kow: 
3.02 using method of Kenaga and Goring (1980) 
 
Solubility in organics: 
Miscible with methyl chloride and most organic solvents (Worthing and Hance, 1991) 
 
Solubility in water: 
30 mg/L at 20 °C (Worthing and Hance, 1991) 
 
Vapor density: 
13.17 g/L at 25 °C, 11.13 (air = 1) 
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Vapor pressure (mmHg): 
1.7 x 10-4 at 20 °C (Windholz et al., 1983) 
 
Environmental fate: 
 Soil. Cleavage of the molecule yields diethyl phosphate, monoethyl phosphate, and phosphoric 
acid (Hartley and Kidd, 1987). 
 Photolytic. The photodegradation rate of sulfotepp in water increased in the presence of humic 
acid. Under simulated sunlight, the half-lives of sulfotepp in water containing 10 and 100 mg/L of 
humic acid-potassium salt were 38.4 and 12.4 h, respectively (Jensen-Korte et al., 1987). 
 Chemical/Physical. Emits toxic oxides of sulfur and phosphorus when heated to decomposition 
(Lewis, 1990). 
 
Exposure limits (mg/m3): NIOSH REL: TWA 0.2, IDLH 10; OSHA PEL: TWA 0.2; ACGIH 
TLV: TWA 0.2 (adopted). 
 
Toxicity: 
 LC50 (96-h) for fathead minnows 178 µg/L, bluegill sunfish 1.6 µg/L and rainbow trout 18 µg/L 
(quoted, Verschueren, 1983). 
 Acute inhalation LC50 (4-h) for rats ≈0.05 mg/L air (Worthing and Hance, 1991). 
 Acute oral LD50 for wild birds 100 mg/kg, cats 3 mg/kg, chickens 25 mg/kg, dogs 5 mg/kg, 
mice 22 mg/kg, rats 5 mg/kg, rabbits 25 mg/kg (quoted, RTECS, 1985). 
 Acute percutaneous LD50 (7-d) for rats 65 mg/kg (Worthing and Hance, 1991). 
 In 2-yr feeding trials, the NOEL for rats was 10 mg/kg diet (Worthing and Hance, 1991). 
 
Uses: Not commercially produced in the United States. Nonsystemic insecticide for controlling 
pests in vegetables and greenhouse ornamentals. 
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2,4,5-T 
 
Synonyms: AI3-14656; Amine 2,4,5-T for rice; BCF-bushkiller; BRN 2055620; Brush-off 445 
low volatile brush killer; Brush-rhap; Brushtox; C-07100; Caswell No. 881; CCRIS 1466; 
Dacamine; Debroussaillant concentre; Debroussaillant super concentre; Decamine 4T; Ded-weed 
brush killer; Ded-weed LV-6 brush-kil and T-5 brush-kil; Dinoxol; EINECS 202-273-3; Envert-T; 
Estercide T-2 and T-245; EPA pesticide chemical code 082001; Esteron; Esterone 245; Esteron 
245 BE; Esteron brush killer; Farmco fence rider; Fence rider; Forron; Forst U 46; Fortex; 
Fruitone A; Inverton 245; Line rider; NA 2765; NSC 430; Phortox; RCRA waste number F027; 
Reddon; Reddox; Spontox; Super D weedone; Tippon; Tormona; Transamine; Tributon; (2,4,5-
Trichlorophenoxy)acetic acid; Trinoxol; Trioxon; Trioxone; U 46; Veon; Veon 245; Verton 2T; 
Visko-rhap low volatile ester; Weddar; Weedone; Weedone 2,4,5-T. 
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CASRN: 93-76-5; DOT: 2765; DOT label: Poison; molecular formula: C8H5Cl3O3; FW: 255.48; 
RTECS: AJ8400000; Merck Index: 12, 9194 
 
Physical state, color, odor, and taste: 
Colorless to pale brown, odorless crystals. Odor threshold from water is 2.92 mg/kg (quoted, 
Keith and Walters, 1992). Metallic taste. 
 
Melting point (°C): 
154.8 (Plato and Glasgow, 1969) 
 
Density (g/cm3): 
1.80 at 20/20 °C (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.54 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
2.80 and 2.83 at 25 °C (ionic strength <0.01 M, Jafvert et al., 1990) 
2.88 (Nelson and Faust, 1969) 
 
Entropy of fusion (cal/mol⋅K): 
19.5 (Plato and Glasgow, 1969) 
 
Heat of fusion (kcal/mol): 
8.350 (DSC, Plato and Glasgow, 1969) 
 
Henry’s law constant (x 10-8 atm⋅m3/mol): 
4.87 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Bioconcentration factor, log BCF: 
1.36 (fish, microcosm) (Garten and Trabalka, 1983) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.72 (Kenaga and Goring, 1980) 
2.27 (Webster soil, Nkedi-Kizza et al., 1983) 



2,4,5-T    967 
 

 

Octanol/water partition coefficient, log Kow: 
3.31, 3.38 (quoted – reported values involve divalent cations, Jafvert et al., 1990) 
3.40 (Riederer, 1990) 
 
Solubility in organics (°C): 
Soluble in ethanol (548.2 mg/L), ether (243.2 mg/L), heptane (400 mg/L), xylenes (6.8 g/L), 
methanol (496 g/L), toluene (7.32 g/L) (quoted, Keith and Walters, 1992). 
 
Solubility in water: 
278 ppm at 25 °C (quoted, Verschueren, 1983) 
240 mg/L at 25 °C (Klöpffer et al., 1982) 
220 mg/L at 20 °C (Riederer, 1990) 
1.05 mM at 25 °C (Gunther et al., 1968) 
150 g/L at 25 °C (Lewis, 1989) 
 
Vapor pressure (x 10-6 mmHg): 
37.5 at 20 °C (Riederer, 1990) 
6.46 at 25 °C (Lewis, 1989) 
 
Environmental fate: 
 Biological. 2,4,5-T degraded in anaerobic sludge by reductive dechlorination to 2,4,5-
trichlorophenol, 3,4-dichlorophenol, and 4-chlorophenol (Mikesell and Boyd, 1985). An anaerobic 
methanogenic consortium, growing on 3-chlorobenzoate, metabolized 2,4,5-T to (2,5-
dichlorophenoxy)acetic acid at a rate of 1.02 x 10-7 M/h. The half-life was reported to be 2 d at 37 
°C (Suflita et al., 1984). Under aerobic conditions, 2,4,5-T degraded to 2,4,5-trichlorophenol and 
3,5-dichlorocatechol, which may degrade to 4-chlorocatechol or cis,cis-2,4-dichloromuconic acid, 
2-chloro-4-(carboxymethylene)but-2-enolide, chlorosuccinic acid, and succinic acid (Byast and 
Hance, 1975). The cometabolic oxidation of 2,4,5-T by Brevibacterium sp. yielded a product 
tentatively identified as 3,5-dichlorocatechol (Horvath, 1970). The cometabolism of this 
compound by Achromobacter sp. gave 3,5-dichloro-2-hydroxymuconic semialdehyde (Horvath, 
1970a). Rosenberg and Alexander (1980) reported that 2,4,5-trichlorophenol, the principal 
degradation product of 2,4,5-T by microbes, was metabolized to 3,5-dichlorocatechol, 4-chloro-
catechol, succinate, cis,cis-2,4-dichloromuconate, 2-chloro-4-(carboxymethylene)but-2-enolide, 
and chlorosuccinate. 
 Soil. 2,4,5-Trichlorophenol and 2,4,5-trichloroanisole were formed when 2,4,5-T was incubated 
in soil at 25 °C under aerobic conditions. The half-life under these conditions was 14 d (McCall et 
al., 1981). When 2,4,5-T (10 µg), in unsterilized tropical clay and silty clay soils, was incubated 
for 4 months, 5 to 35% degradation yields were observed (Rosenberg and Alexander, 1980). 
Hydrolyzes in soil to 2,4,5-trichlorophenol (Somasundaram et al., 1989, 1991) and 2,4,5-trichloro-
anisole (Somasundaram et al., 1989). The rate of 2,4,5-T degradation in soil remained unchanged 
in a soil pretreated with its hydrolysis metabolite (2,4,5-trichlorophenol) (Somasundaram et al., 
1989). 
 The half-lives of 2,4,5-T in soil incubated in the laboratory under aerobic conditions ranged 
from 14 to 64 d with an average of 33 d (Altom and Stritzke, 1973; Foster and McKercher, 1973; 
Yoshida and Castro, 1975). In field soils, the disappearance half-lives were lower and ranged from 
8 to 54 d with an average of 16 d (Radosevich and Winterlin, 1977; Stewart and Gaul, 1977). 
 Groundwater. According to the U.S. EPA (1986), 2,4,5-T has a high potential to leach to 
groundwater. 
 Photolytic. When 2,4,5-T (100 µM), in oxygenated water containing titanium dioxide (2 g/L) 
suspension, was irradiated by sunlight (λ ≥340 nm), 2,4,5-trichlorophenol, 2,4,5-trichlorophenyl 
formate, and nine chlorinated aromatic hydrocarbons formed as major intermediates. Complete 
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mineralization yielded HCl, carbon dioxide, and water (Barbeni et al., 1987a). 
 Crosby and Wong (1973) studied the photolysis of 2,4,5-T in aqueous solutions (100 mg/L) 
under alkaline conditions (pH 8) using both outdoor sunlight and indoor irradiation (λ = 300–450 
nm). 2,4,5-Trichlorophenol and 2-hydroxy-4,5-dichlorophenoxyacetic acid formed as major 
products. Minor photodecomposition products included 4,6-dichlororesorcinol, 4-chloro-
resorcinol, 2,5-dichlorophenol, and a dark polymeric substance. The rate of photolysis increased 
11-fold in the presence of sensitizers (acetone or riboflavin) (Crosby and Wong, 1973). The rate of 
photolysis of 2,4,5-T was also higher in natural waters containing fulvic acids when compared to 
distilled water. The major photoproduct found in the humic acid-induced reaction was 2,4,5-
trichlorophenol. In addition, the presence of ferric ions and/or hydrogen peroxides may contribute 
to the sunlight-induced photolysis of 2,4,5-T in acidic, weakly absorbing natural waters (Skurlatov 
et al., 1983). 
 Chemical/Physical. Carbon dioxide, chloride, dichloromaleic, oxalic and glycolic acids, were 
reported as ozonation products of 2,4,5-T in water at pH 8 (Struif et al., 1978). Reacts with alkali 
metals and amines forming water-soluble salts (Worthing and Hance, 1991). When 2,4,5-T was 
heated at 900 °C, carbon monoxide, carbon dioxide, chlorine, HCl, and oxygen were produced 
(Kennedy et al., 1972, 1972a). 
 Pignatello (1992) investigated the reaction of 2,4,5-T (0.1 mM) with Fenton’s reagent in an air-
saturated acidic solution at 21 °C. When the concentrations of Fe2+ and hydrogen peroxide 
concentrations were both >1mM, the reaction time for complete transformation was <1 min. The 
transformation of 2,4,5-T to the major product, 2,4,5-trichlorophenol, decreased with increasing 
the initial pH. In the presence of Fe3+ and excess hydrogen perioxide, the mineralization of 2,4,5-T 
to carbon dioxide and chloride ions is nearly complete. The rate of reaction is sensitive to pH, the 
optimum pH at approximately 2.75. The reaction with Fe3+ and hydrogen perioxide is accelerated 
in the presence of UV light (λ >300 nm). 
 2,3,5-T will not hydrolyze to any reasonable extent (Kollig, 1993). 
 
Exposure limits (mg/m3): NIOSH REL: TWA 10, IDLH 250; OSHA PEL: TWA 10; ACGIH 
TLV: TWA 10 (adopted). 
 
Symptoms of exposure: Skin irritation. May also cause eye, nose, and throat irritation (NIOSH, 
1987). An acceptable daily intake reported for humans is 0.03 mg/kg body weight provided the 
product contains ≤0.01 mg TCDD/kg 2,4,5-T (Worthing and Hance, 1991). 
 
Toxicity: 
 EC50 (5-min) for Photobacterium phosphoreum 51.7 mg/L (Somasundaram et al., 1990). 
 LC50 (96-h) for rainbow trout 350 mg/L and carp 355 mg/L (Hartley and Kidd, 1987). 
 Acute oral LD50 for chickens 310 mg/kg, dogs 100 mg/kg, guinea pigs 381 mg/kg, hamsters 425 
mg/kg, mice 389 mg/kg, rats 300 mg/kg (quoted, RTECS, 1985). 
 Acute oral LD50 for rats >5,000 mg/kg (Worthing and Hance, 1991). 
 A NOEL of 30 mg/kg diet was observed for rats during 2-yr feeding trials (Worthing and 
Hance, 1991). 
 
Drinking water standard: No MCLGs or MCLs have been proposed although 2,4,5-T has been 
listed for regulation (U.S. EPA, 1996). A DWEL of 400 µg/L was recommended (U.S. EPA, 
2000). 
 
Uses: Plant hormone; defoliant. Formerly used as a herbicide. Banned by the U.S. EPA. 
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TCDD 
 
Synonyms: AIDS-105033; BRN 0271116; C-07557; CCRIS 576; Dioxin; Dioxin (herbicide 
contaminant); Dioxine; EINECS 217-122-7; NCI-C03714; TCDBD; 2,3,7,8-TCDD; 2,3,7,8-Tetra-
chlorodibenzodioxin; 2,3,7,8-Tetrachlorodibenzo[b,e][1,4]dioxin; 2,3,7,8-Tetrachlorodibenzo-
1,4-dioxin; 2,3,7,8-Tetrachlorodibenzo-p-dioxin; Tetradioxin. 
 

O

O

Cl

Cl

Cl

Cl  
 
CASRN: 1746-01-6; molecular formula: C12H4Cl4O2; FW: 321.98; RTECS: HP3500000; Merck 
Index: 12, 9252 
 
Physical state and color: 
Colorless to white needles 
 
Melting point (°C): 
305.0 (quoted, Schroy et al., 1985) 
303–305 (Crummett and Stehl, 1973) 
 
Boiling point (°C): 
421.2 (estimated, Schroy et al., 1985) 
Begins to decompose at 500 (U.S. EPA, 1985) 
 
Density (g/cm3): 
1.827 at 25 °C (estimated, Schroy et al., 1985) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.49 at 20 °C using method of Hayduk and Laudie (1974) 
 
Entropy of fusion (cal/mol⋅K): 
16.49 (Rordorf, 1989) 
 
Heat of fusion (kcal/mol): 
9.30 (Shroy et al., 1985) 
 
Henry’s law constant (x 10-23 atm⋅m3/mol): 
5.40 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
9.148 (calculated using modified neglect of diatomic overlap method, Koester and Hites, 1988) 
 
Bioconcentration factor, log BCF: 
3.73 (fish, Kenega and Goring, 1980) 
3.44 (Gambusia affinis), 3.36 (Ictalurus sp.) (15-d exposure, Yochim et al., 1978) 
3.90 (28-d exposure, fathead minnow, Adams et al., 1986) 
3.97 (6-h exposure and 139-d depuration, rainbow trout, Branson et al., 1985) 
4.43 (rainbow trout, Mehrle et al., 1988) 
3.02 (Garten and Trabalka, 1983) 
3.30–4.27 (algae), 3.30–4.45 (catfish), 3.89–4.68 (daphnids), 3.08–3.70 (duckweed), 3.00–4.80 

(mosquito fish), 3.15–4.67 (snails) (Isensee and Jones, 1975) 
3.02 (fish, microcosm) (Garten and Trabalka, 1983) 
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4.56 (rainbow trout, Devillers et al., 1996) 
4.59 (28-d exposure, rainbow trout, Mehrle et al., 1988) 
1.69 (daphnids), 2.34 (ostracod), 2.08 (brine shrimp) (Matsumura and Benezet, 1973) 
5.80–5.90 (goldfish, Sijm et al., 1989) 
1.73 (silversides), 3.20 (brine shrimp) (Callahan et al., 1979) 
 
Soil organic carbon/water partition coefficient, log Koc: 
5.68 in presence of 0.01% surfactant (Puri et al., 1989) 
6.6 (Times Beach, MO soil, Walters and Guiseppi-Elie, 1988) 
6.44 (soil 96: pH 6.8; CEC 5.4 meq/100 g; 44% sand, 42% silt, 14% clay), 6.66 (soil 91: pH 5.8; 

CEC 15.3 meq/100 g; 38% sand, 40% silt, 22% clay, Walters et al., 1989) 
6.30 (Lake Ontario sediment), 7.25 (organic carbon) (Lodge and Cook, 1989) 
 
Octanol/water partition coefficient, log Kow: 
6.64 (Marple et al., 1986) 
6.20 (generator column, Doucette and Andren, 1988) 
7.02 (RPLC, Burkhard and Kuehl, 1986) 
 
Solubility in organics (mg/L): 
Acetone (110), benzene (570), chlorobenzene (720) chloroform (370), o-dichlorobenzene (1,400), 
methanol (10) and octanol (48–50) (Crummett and Stehl, 1973; Arthur and Frea, 1989); benzene 
(570), tetrachloroethene (680), lard oil (40), hexane (280) (quoted, Keith and Walters, 1992). 
 
Solubility in water: 
0.317 µg/L at 25 °C (quoted, Schroy et al., 1985) 
0.2 ppb (Crummett and Stehl, 1973) 
0.0193 ppb at 22 °C (thin films-GC, Marple et al., 1986) 
0.32 ppb at 25 °C (Rappe et al., 1987) 
0.0129 and 0.483 ppb at 0.2 and 17.3 °C, respectively (generator column-HPLC, Lodge, 1989) 
7.91 ± 2.7 ng/L at 20–22 °C (shake flask-GC/MS, Adams and Blaine, 1986) 
 
Vapor pressure (x 10-10 mmHg): 
34.6 at 30.1 °C (Rodorf, 1986) 
2.7 at 15 °C, 6.4 at 20 °C, 14 at 25 °C, 35 at 30 °C, 163 at 40 °C (Rappe et al., 1987) 
7.2 at 25 °C (Podoll et al., 1986) 
340 at 25 °C (Rodorf, 1985) 
 
Environmental fate: 
 Biological. After a 30-d incubation period, the white rot fungus Phanerochaete chrysosporium 
was capable of oxidizing TCDD to carbon dioxide. Mineralization began between the third and 
sixth day of incubation. The production of carbon dioxide was highest between 3 to 18 d of 
incubation, after which the rate of a carbon dioxide produced decreased until the 30th day. It was 
suggested that the metabolism of TCDD and other compounds, including p,p′-DDT, 
benzo[a]pyrene, and lindane, was dependent on the extracellular lignin-degrading enzyme system 
of this fungus (Bumpus et al., 1985). 
 A half-life of 418 d was calculated based on die away test data (Kearney et al., 1971). 
 In a laboratory sediment-water system incubated under anaerobic conditions, the half-life of 
TCDD was 500 to 600 d (Ward and Matsumura, 1978). 
 Soil. In shallow and deep soils, reported half-lives were 10 and 100 yr, respectively (Nauman 
and Schaum, 1987). Due to its low aqueous solubility, TCDD will not undergo significant 
leaching by runoff (Helling et al., 1973). 
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 Surface Water. Plimmer et al. (1973) reported that the photolysis half-life of TCDD in a 
methanol solution exposed to sunlight was 3 h. Volatilization half-lives of 32 and 16 d were 
reported for lakes and rivers, respectively (Podoll et al., 1986). 
 Photolytic. Pure TCDD did not photolyze under UV light. However, in aqueous solutions 
containing cationic (1-hexadecylpyridinium chloride), anionic (sodium dodecyl sulfate), and 
nonionic (methanol) surfactants, TCDD decomposed into the end product tentatively identified as 
2-phenoxyphenol. The times required for total TCDD decomposition using the cationic, anionic, 
and nonionic solutions were 4, 8, and 16 h, respectively (Botré et al., 1978). TCDD photodegrades 
rapidly in alcoholic solutions by reductive dechlorination. In water, however, the reaction was 
very slow (Crosby et al., 1973). In an earlier study, Crosby et al. (1971) reported a photolytic half-
life of 14 d when TCDD in distilled water was exposed to sunlight. The major photodegradative 
pathway of TCDD involves a replacement of the chlorine atom by a hydrogen atom. The proposed 
degradative pathway is TCDD to 2,7,8-trichlorodibenzo[b,e][1,4]dioxin to 2,7-dichlorodibenzo-
[b,e][1,4]dioxin to 2-chlorodibenzo[b,e][1,4]dioxin to dibenzo[b,e][1,4]dioxin to 2-hydroxydi-
phenyl ether, which undergoes polymerization (Makino et al., 1992). 
 [14C]TCDD on a silica plate was exposed to summer sunlight at Beltsville, MD for 20 h. A polar 
product was formed which was not identified. An identical experiment using soil demonstrated 
that photodegradation occurred but to a smaller extent. No photoproducts were identified 
(Plimmer, 1978). TCDD on a silica plate was exposed to a GE Model RS sunlamp at a distance of 
1.0 m. The estimated photolytic half-life for this reaction is 140 h (Nestrick et al., 1980). 
 When TCDD in isooctane (3.1 µM) was irradiated by UV light (λ ≤310 nm) at 31–33 °C, ≈ 
10% was converted to 2,3,7-trichlorodibenzo-p-dioxin. In addition, 4,4′,5,5′-tetrachloro-
2,2′-dihydroxybi-phenyl was identified as a new photoproduct formed by the reductive 
rearrangement of TCDD (Kieatiwong et al., 1990). 
 Hilarides and others (1994) investigated the destruction of TCDD on artificially contaminated 
soils using 60Co γ radiation. It appeared that TCDD underwent stepwise reduction dechlorination 
from tetra- to tri-, then di- to chlorodioxin, and then to presumably nonchlorinated dioxins and 
phenols. The investigators discovered that the greatest amount of TCDD destruction (92%) 
occurred when soils were amended with 25% water and 2% nonionic surfactant [alkoxylated fatty 
alcohol (Plurafac RA-40)]. Replicate experiments conducted without the surfactant lowered the 
rate of TCDD destruction. 
 The estimated photooxidation half-life of TCDD in the atmosphere via OH radicals ranged from 
22.3 to 223 h (Atkinson, 1987a). An atmospheric half-life of 58 min was reported for TCDD 
exposed to summer sunlight at 40 ° N latitude (Buser, 1988). 
 Plimmer et al. (1973) reported that the photolysis half-life of TCDD in a methanol solution 
exposed to sunlight was 3 h. In sunlight at 40 ° N latitude, estimated photolytic half-lives of 
TCDD in surface water in winter, spring, summer, and fall were 118, 27, 21, and 51 h, 
respectively (Podoll et al., 1986). In shallow surface water bodies, a photolytic half-life of 40 h 
was reported (Travis and Hattemer-Frey, 1987). 
 TCDD in a water-acetonitrile mixture (90:10) was exposed to summer sunlight. Based on the 
measured rate constant for this reaction, the estimated half-life is 27 h (Dulin et al., 1986). 
 Liberti et al. (1978) reported that TCDD will photodegrade provided a hydrogen donor is added 
in the presence of sunlight or high-pressure mercury lamps (λ = 280–320 nm). The photo-
degradation rate was found to be related to the intensity of the irradition, temperature, and the 
medium in which TCDD is dispersed. The primary photodecompositions product of 2,3,7,8-
TCDD were 2,3,7-trichlorodibenzo[b,e][1,4]dioxin and hydrogen chloride. 
 Rayne et al. (2002) also studied the phototolysis of 2,3,7,8-TCDD in water using UV light (λ = 
310 nm). TCDD degraded following a preferential homolytic C-O cleavage. After 60 min of 
irradiation, 96% of the starting material had reacted. The aqueous solution was extracted with 
methylene chloride and analyzed using GC/MS. Photoproducts identified and their respective 
yields were dihydroxybiphenyl (71%), chlorodihydroxybiphenyl (8%), two dichlorodihydroxybi-
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phenyls (8%), trichlorodihydroxybiphenyl (0.6%) dibenzo-p-dioxin (1%), a phenoxyphenol (4%), 
a dichlorophenoxyphenol (0.4%), and 4,4′,5,5′-tetrachlorophenoxyphenol (1%). 
 Chemical/Physical. TCDD was dehalogenated by a solution of poly(ethylene glycol), potas-
sium carbonate, and sodium peroxide. After 2 h at 85 °C, >99.9% of the applied TCDD decom-
posed. Chemical intermediates identified include tri-, di-, and chloro[b,e]dibenzo[1,4]dioxin, di-
benzodioxin, hydrogen, carbon monoxide, methane, ethylene, and acetylene (Tundo et al., 1985). 
 TCDD will not hydrolyze to any reasonable extent (Kollig, 1993). 
 
Exposure limits: An IDLH of 1 ppb was recommended by Schroy et al. (1985). 
 
Symptoms of exposure: Extremely toxic. Causes chromosome damage. May cause miscarriage, 
birth defects, and fetotoxicity. Fatigue, headache, irritability, abdominal pain, blurred vision, and 
ataxia are likely. Contact with skin may cause dermatitis and allergic reactions (Patnaik, 1992). 
 
Toxicity: 
 LC10 (eggs) for fathead minnows 292 pg/g, channel catfish 429 pg/g, lake herring 509 pg/g, 
medaka 656 pg/g, white sucker 1,590 pg/g, northern pike 1,530 pg/g, and zebra fish 1,610 pg/g 
(Elonen et al., 1997). 
 LC50 (3-d post hatch) for Japanese medaka (Oryzias latipes) ranged from 9 to 13 ng/L (Wisk 
and Cooper, 1990, 1990a). 
 LD50 (125-d) and LD50 (28-d) values for adult female mink (Mustela vison) were 0.047 and 
0.264 µg/kg/day, respectively (Hochstein et al., 1998). 
 Acute oral LD50 for dogs 1 µg/kg, frogs mg/kg, guinea pigs 500 ng/kg, hamsters 1.157 mg/kg, 
monkeys 2 µg/kg, mice 114 µg/kg, rats 20 µg/kg, guinea pigs 2 µg/kg, male rats 22 µg/kg, rabbits 
115 µg/kg, and mice 284 µg/kg (Kriebel, 1981). 
 LD50 (skin) for rabbits 275 µg/kg (quoted, RTECS, 1985). 
 LD50 (10-d post-fertilization) for zebra fish 2.5 ng/g egg (Henry et al., 1997). 
 Chronic LOEL for rainbow trout 0.038 ng/L (Mehrle et al., 1978). 
 LOECs (pg/g wet weight) for fathead minnows 435, channel catfish 855, lake herring 270, 
medaka 949, white sucker 1,220, northern pike 1,800, and zebra fish 2,000 (Elonen et al., 1997). 
 NOECs (pg/g wet weight) for fathead minnows 235, channel catfish 385, lake herring 175, 
medaka 455, white sucker 848, northern pike 1,190, and zebra fish 424 (Elonen et al., 1997). 
  
Source: Although not produced commercially, TCDD is formed as a by-product in the synthesis 
of 2,4,5-trichlorophenol. TCDD was found in 85% of soil samples obtained from a trichlorophenol 
manufacturing site. Concentrations ranged from approximately 20 ng/kg to 600 g/kg (Van Ness et 
al., 1980). TCDD may be present in the herbicide 2,4-D which contains a mixture of dichloro-, 
trichloro-, and tetrachlorodioxins. TCDD is commonly found as a contaminant associated with 
pulp and paper mills (Boddington, 1990). In addition, during the manufacture of 2,4,5-T and 
silvex from trichlorophenol, TCDD was found at concentrations averaging 20 parts per billion 
(Newton and Snyder, 1978). 
 TCDD is unintentionally formed during the combustion of domestic and industrial waste 
(Czuczwa and Hites, 1984, 1986) and bleaching of paper pulp by chlorine compounds (Buser et 
al., 1989; Swanson et al., 1988).  
 
Drinking water standard (final): MCLG: zero; MCL: 3 x 10-5 µg/L (U.S. EPA, 2000). In 
Canada, the Ontario Ministry of Environment has established an Interim Drinking Water 
Objective of 10 parts per quadrillion (Boddington, 1990). In addition, the U.S. EPA (2000) 
recommended a DWEL of 4 x 10-5 µg/L. 
 
Uses: Toxicity studies. 
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1,2,4,5-TETRABROMOBENZENE 
 
Synonyms: BRN 1365830; EINECS 211-253-3; NSC 27002; 2,3,5,6-Tetrabromobenzene; sym-
Tetrabromobenzene. 
 

Br

Br

Br

Br

 
 
CASRN: 636-28-2; molecular formula: C6H2Br4; FW: 393.70 
 
Physical state: 
Solid 
 
Melting point (°C): 
180–182 (Acros Organics, 2002) 
189 (Weast, 1986) 
 
Boiling point (°C): 
329 (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.61 at 20 °C using method of Hayduk and Laudie (1974) 
 
Bioconcentration factor, log BCF: 
3.57–3.81 (rainbow trout, Oliver and Niimi, 1985) 
3.45 (wet weight based), 0.92 (lipid based) (Gambusia affinis, Chaisuksant et al., 1997) 
 
Ionization potential (eV): 
8.65, 8.89 (Mallard and Linstrom, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
4.82 using method of Chiou et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
5.13 at 25 °C (shake flask-GC, Watarai et al., 1982) 
5.25 (generator column-HPLC, Garst, 1984) 
 
Solubility in organics: 
Soluble in alcohol, benzene, and ether (Weast, 1986) 
 
Solubility in water: 
40 µg/L at 20–25 °C (Kim and Saleh, 1990) 
104.7 nmol/L at 25 °C (shake flask-UV spectrophotometry, Yalkowsky et al., 1979) 
 
Environmental fate: 
 Chemical/Physical. 1,2,4,5-Tetrabromobenzene (150 mg in 250-mL distilled water) was stirred 
in the dark for 1 day. GC analysis of the solution showed 1,2,4-tribromobenzene as a major 
transformation product (Kim and Saleh, 1990). 
 
Uses: Organic synthesis. 
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1,1,2,2-TETRABROMOETHANE 
 
Synonyms: Acetylene tetrabromide; AI3-08850; BRN 1098321; CCRIS 1272; EINECS 201-191-
5; Muthmann’s liquid; NSC 406889; TBE; Tetrabromoacetylene; sym-Tetrabromoethane; UN 
2504. 
 

Br

Br

Br

Br

 
 
CASRN: 79-27-6; DOT: 2504; molecular formula: C2H2Br4; FW: 345.65; RTECS: KI8225000; 
Merck Index: 12, 9238 
 
Physical state, color, and odor: 
Colorless to pale yellow liquid with a pungent odor resembling camphor and iodoform 
 
Melting point (°C): 
0 (Weast, 1986) 
 
Boiling point (°C): 
243.5 (Weast, 1986) 
 
Density (g/cm3): 
2.8748 at 20 °C (Weast, 1986) 
2.9529 at 25 °C (Dean, 1987) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.79 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Noncombustible liquid (NIOSH, 1997) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
6.40 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
 
Interfacial tension with water (dyn/cm at 20 °C): 
38.82 (Harkins et al., 1920) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.45 using method of Chiou et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
2.91 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Soluble in acetone and benzene (Weast, 1986). Miscible with chloroform (Windholz et al., 1983). 
 
Solubility in water: 
0.07 wt % at 20 °C (NIOSH, 1997) 
651 mg/L at 30 °C (quoted, Verschueren, 1983) 
 
Vapor density: 
14.13 g/L at 25 °C, 11.93 (air = 1) 
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Vapor pressure (mmHg): 
0.1 at 20 °C (quoted, Verschueren, 1983) 
 
Exposure limits: NIOSH REL: IDLH 8 ppm; OSHA PEL: 1 ppm (14 mg/m3). 
 
Toxicity: 
 Acute oral LD50 for guinea pigs 400 mg/kg, mice 269 mg/kg, rats 1,100 mg/kg, rabbits 400 
mg/kg (quoted, RTECS, 1985). 
 
Uses: Solvent; in microscopy; separating minerals by density. 
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1,2,3,4-TETRACHLOROBENZENE 
 
Synonyms: AI3-01834; BRN 1910225; Caswell No. 825; CCRIS 5935; EINECS 211-214-0; EPA 
pesticide chemical code 061101; NSC 50729; 1,2,3,4-TCB; 1,2,3,4-TCBz. 
 

Cl

Cl

Cl

Cl  
 
CASRN: 634-66-2; molecular formula: C6H2Cl4; FW: 215.89; RTECS: DB9440000 
 
Physical state and color: 
White crystals or needles 
 
Melting point (°C): 
47.5 (Weast, 1986) 
46.6 (Hawley, 1981) 
 
Boiling point (°C): 
254 (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.63 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
112 (Dean, 1987) 
 
Entropy of fusion (cal/mol⋅K): 
12.7 (Domalski and Hearing, 1998) 
 
Heat of fusion (kcal/mol): 
4.0534 (Domalski and Hearing, 1998) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
6.9 at 20 °C (gas stripping-GC, Oliver, 1985) 
4.79, 5.13, 6.72, 7.00, 12.62, and 27.26 at 14.8, 20.1, 22.1, 24.2, 34.8, and 50.5 °C, respectively 

(wetted-wall column, ten Hulscher et al., 1992) 
14.2 at 25 °C (gas stripping-GC, Shiu and Mackay, 1997) 
3.6 at 10 °C (Koelmans et al., 1999) 
 
Ionization potential (eV): 
8.9, 9.11, 9.23 (Lias et al., 1998) 
 
Bioconcentration factor, log BCF: 
3.89 (rainbow trout, Oliver and Niimi, 1985) 
5.46 (Atlantic croakers), 5.70 (blue crabs), 4.68 (spotted sea trout), 5.30 (blue catfish) (Pereira et 

al., 1988) 
3.72 (Oncorchynchus mykiss, Devillers et al., 1996) 
4.86 (Poecilia reticulata, Könemann and van Leeuwen, 1980) 
3.70 (rainbow trout, Banerjee et al., 1984a) 
3.38 (fathead minnow, Carlson and Kosian, 1987) 
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3.36 (guppy, Van Hoogan and Opperhuizen, 1988) 
4.28 (pond snail, Legierse et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
5.4 (average of 5 suspended sediment samples from the St. Clair and Detroit Rivers, Lau et al., 

1989) 
3.47 (average for 5 soils, Kishi et al., 1990) 
Kd = 5.4 mL/g on a Cs+-kaolinite (Haderlein and Schwarzenbach, 1993) 
4.27, 4.35, 5.26 (Paya-Perez et al., 1991) 
4.26 (lake sediment, Schrap et al., 1994) 
4.32 (Lake Oostvaarders plassen sediment, Ter Laak et al., 2005) 
5.00 (river sediments, Oliver and Charlton, 1984) 
4.46 (Lake Oostvaarders plassen), 4.00 (Ransdorperdie), 4.08 (Noordzeekanaal) (Netherlands 

sediments, Sijm et al., 1997) 
4.07 (sandy soil, Van Gestel and Ma, 1993) 
Average Kd values for sorption of 1,2,3,4-tetrachlorobenzene to corundum (α-Al2O3) and hematite 

(α-Fe2O3) were 0.0473 and 0.0527 mL/g, respectively (Mader et al., 1997) 
 
Octanol/water partition coefficient, log Kow: 
4.37 at 25 °C (shake flask-GC, Watarai et al., 1982) 
4.46 at 22 °C (shake flask-GC, Könemann et al., 1979) 
4.83 at 13 °C, 4.61 at 19 °C, 4.37 at 28 °C, 4.25 at 33 °C (shake flask-GC, Opperhuizen et al., 

1988) 
4.635 at 25 °C (shake flask-GLC, de Bruijn et al., 1989) 
4.41 (estimated from HPLC capacity factors, Hammers et al., 1982) 
4.55 (generator column-GC, Miller et al., 1984; generator column, Doucette and Andren, 1988) 
4.60 (Chiou, 1985; shake flask-GC, Pereira et al., 1988) 
4.94 (Bruggeman et al., 1982) 
4.65, 4.53, 4.41, 4.28, and 4.15 at 5, 15, 25, 35, and 45 °C, respectively (shake flask-GC, Bahadur 

et al., 1997) 
A median value of 4.60 at 20–25 °C was reported based on 14 independent laboratory 

determinations (slow stirring-GC, Tolls et al., 2003) 
 
Solubility in organics: 
Soluble in acetic acid, ether, ligroin (Weast, 1986), and very soluble in many chlorinated solvents 
including chloroform, carbon tetrachloride, etc. 
 
Solubility in water: 
3.5 ppm at 22 °C (quoted, Verschueren, 1983) 
3.27 mg/L at 20–25 °C (Kim and Saleh, 1990) 
5.92 mg/L at 25 °C (shake flask-HPLC, Banerjee, 1984) 
12 mg/L at 25 °C (shake flask-GC, Boyd et al., 1998) 
56.5 µmol/L at 25 °C (generator column-GC, Miller et al., 1984) 
20.0 µmol/L at 25 °C (shake flask-UV spectrophotometry, Yalkowsky et al., 1979) 
 
Vapor pressure (x 10-2 mmHg at 25 °C): 
2.6 (estimated-GC, Bidleman, 1984) 
3.0 (subcooled liquid vapor pressure calculated from GC retention times data, Hinckley et al., 

1990) 
1.5 (extrapolated from vapor pressures determined at higher temperatures, Tesconi and 

Yalkowsky, 1998) 
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Environmental fate: 
 Biological. A mixed culture of soil bacteria or a Pseudomonas sp. transformed 1,2,3,4-
tetrachlorobenzene to 2,3,4,5-tetrachlorophenol (Ballschiter and Scholz, 1980). After incubation in 
sewage sludge for 32 d under anaerobic conditions, 1,2,3,4-tetrachlorobenzene did not biodegrade 
(Kirk et al., 1989). The half-life of 1,2,3,4-tetrachlorobenzene in an anaerobic enrichment culture 
was 26.4 h (Beurskens et al., 1993). Potrawfke et al. (1998) reported that a pure culture of 
Pseudomonas chlororaphis RW71 mineralized 1,2,3,4-tetrachlorobenzene as a sole source of 
carbon and energy. Intermediate biodegradation products identified were tetrachlorocatechol, 
tetrachloromuconic acid, 2,3,5-trichlorodienelactone, 2,3,5-trichloro-4-hydroxymuconic acid. 
 In an enrichment culture derived from a contaminated site in Bayou d’Inde, LA, 1,2,4,5-
tetrachlorobenzene underwent reductive dechlorination yielding 1,2,4-trichlorobenzene. The 
maximum dechlorination rate, based on the recommended Michaelis-Menten model, was 208 
nM/d (Pavlostathis and Prytula, 2000). 
 Photolytic. Irradiation (λ ≥285 nm) of 1,2,3,4-tetrachlorobenzene (1.1–1.2 mM/L) in an 
acetonitrile-water mixture containing acetone (0.553 mM/L) as a sensitizer gave the following 
products (% yield): 1,2,3-trichlorobenzene (9.2), 1,2,4-trichlorobenzene (32.6), 1,3-dichlorobenz-
ene (5.2), 1,4-dichlorobenzene (1.5), 2,2′,3,3′,4,4′,5-heptachlorobiphenyl (2.52), 2,2′,3,3′,4,5,6′-
heptachlorobiphenyl (1.22), 10 hexachlorobiphenyls (3.50), five pentachlorobiphenyls (0.87), 
dichlorophenyl cyanide, two trichloroacetophenones, trichlorocyanophenol, (trichlorophen-
yl)acetonitriles, and 1-(trichlorophenyl)-2-propanone (Choudhry and Hutzinger, 1984). Without 
acetone, the identified photolysis products (% yield) included 1,2,3-trichlorobenzene (7.8), 1,2,4-
trichlorobenzene (26.8), 1,2-dichlorobenzene (0.5), 1,3-dichlorobenzene (0.7), 1,4-dichloro-benz-
ene (30.4), 1,2,3,5-tetrachlorobenzene (2.26), 1,2,4,5-tetrachlorobenzene (0.72), 2,2′,3,3′,4,4′,5-
heptachlorobiphenyl (<0.01), and 2,2′,3,3′,4,5,6′-heptachlorobiphenyl (<0.01) (Choudhry and 
Hutzinger, 1984). The sunlight irradiation of 1,2,3,4-tetrachlorobenzene (20 g) in a 100-mL 
borosilicate glass-stoppered Erlenmeyer flask for 56 d yielded 4,280 ppm heptachlorobiphenyl 
(Uyeta et al., 1976). 
 When an aqueous solution containing 1,2,3,4-tetrachlorobenzene and a nonionic surfactant 
micelle (Brij 58, a polyoxyethylene cetyl ether) was illuminated by a photoreactor equipped with 
253.7-nm monochromatic UV lamps, no photoisomerization was observed. However, based on 
photodechlorination of other polychlorobenzenes under similar conditions, it was suggested that 
tri- and dichlorobenzenes, chlorobenzene, benzene, phenol, hydrogen, and chloride ions are likely 
to form. The half-life for this reaction, based on the first-order photodecomposition rate of 5.24 x 
10-3/sec, is 2.2 min (Chu and Jafvert, 1994). 
 
Toxicity: 
 EC50 (48-h) for Daphnia magna 280 µg/L (Marchini et al., 1999), Pseudokirchneriella sub-
capitata 0.76 mg/L (Hsieh et al., 2006). 
 LC50 (chronic 28-d) for Brachydanio rerio 410 µg/L (van Leeuwen et al., 1990). 
 LC50 (14-d) for Poecilia reticulata 803 µg/L (Könemann, 1981). 
 LC50 (96-h) for fathead minnows 1.1 mg/L (Veith et al., 1983), Poecilia reticulata 365 µg/L 
(van Hoogen and Opperhuizen, 1988). 
 LC50 259 and 345 mg/L (soil porewater concentration) for earthworm (Eisenia andrei) and 237 
and 497 mg/L (soil porewater concentration) for earthworm (Lumbricus rubellus) (Van Gestel and 
Ma, 1993). 
 Acute oral LD50 for rats 1,167 mg/kg (quoted, RTECS, 1985). 
 
Uses: Dielectric fluids; organic synthesis. 
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1,2,3,5-TETRACHLOROBENZENE 
 
Synonyms: AI3-18219; BRN 1618864; CCRIS 5936; EINES 211-21-7; NSC 78934; 1,2,3,5-
TCB; 1,2,3,5-TCBz. 
 

Cl

Cl

ClCl  
 
CASRN: 634-90-2; molecular formula: C6H2Cl4; FW: 215.89; RTECS: DB9445000 
 
Physical state: 
Solid 
 
Melting point (°C): 
54.5 (Weast, 1986) 
 
Boiling point (°C): 
246 (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.63 at 20 °C using method of Hayduk and Laudie (1974) 
 
Entropy of fusion (cal/mol⋅K): 
13.5 (Domalski and Hearing, 1998) 
 
Heat of fusion (kcal/mol): 
4.379 (Domalski and Hearing, 1998) 
4.54 (Miller et al., 1984) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
9.77 at 20.0 °C (wetted-wall column, ten Hulscher et al., 1992) 
58.0 at 25 °C (gas stripping-GC, Shiu and Mackay, 1997) 
 
Ionization potential (eV): 
9.02, 9.16, 9.26 (Lias et al., 1998) 
 
Bioconcentration factor, log BCF: 
3.26 (bluegill sunfish, Veith et al., 1980) 
5.05 (Atlantic croakers), 5.20 (blue crabs), 4.27 (spotted sea trout), 4.90 (blue catfish) (Pereira et 

al., 1988) 
3.12 (wet weight based), 0.63 (lipid based) (Gambusia affinis, Chaisuksant et al., 1997) 
3.64 (Poecilia reticulata, Devillers et al., 1996) 
3.46 (bluegill sunfish, Banerjee et al., 1984a) 
4.27 (pond snail, Legierse et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
6.0 (average using 2 suspended sediment samples from the St. Clair and Detroit Rivers, Lau et al., 

1989) 
3.49 (Rothamsted Farm soil, Lord et al., 1980) 
Kd = 7.2 mL/g on a Cs+-kaolinite (Haderlein and Schwarzenbach, 1993) 
4.23, 4.27, 5.19 (Paya-Perez et al., 1991) 
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Octanol/water partition coefficient, log Kow: 
4.46 (Veith et al., 1980) 
4.658 at 25 °C (shake flask-GLC, de Bruijn et al., 1989) 
4.53 (estimated from HPLC capacity factors, Hammers et al., 1982) 
4.65 (generator column-GC, Miller et al., 1984) 
4.50 at 22 °C (shake flask-GC, Könemann et al., 1979) 
4.59 (Chiou, 1985; shake flask-GC, Pereira et al., 1988) 
4.80, 4.67, 4.55, 4.42, and 4.33 at 5, 15, 25, 35, and 45 °C, respectively (shake flask-GC, Bahadur 

et al., 1997) 
4.65 (generator column, Doucette and Andren, 1988) 
 
Solubility in organics: 
Soluble in alcohol, benzene, ether, and ligroin (Weast, 1986) 
 
Solubility in water: 
19.055 µmol/L at 20 °C (Veith et al., 1980) 
2.4 ppm at 22 °C (quoted, Verschueren, 1983) 
2.79 mg/L at 20–25 °C (Kim and Saleh, 1990) 
4.52 mg/L at 25 °C (shake flask-GC, Tam et al., 1996) 
5.10 mg/L at 25 °C (shake flask-HPLC, Banerjee, 1984) 
13.4 µmol/L at 25 °C (generator column-GC, Miller et al., 1984) 
16.2 µmol/L at 25 °C (shake flask-UV spectrophotometry, Yalkowsky et al., 1979) 
1.70, 2.43, 3.44, 5.08, and 7.03 µg/L at 5, 15, 25, 35, and 45 °C, respectively (generator column-

GC, Shiu et al., 1997) 
3.79 µg/L at 27 °C (shake flask-GC, Shiu et al., 1997) 
 
Vapor pressure (mmHg): 
0.06 at 25 °C (extrapolated from vapor pressures determined at higher temperatures, Tesconi and 

Yalkowsky, 1998) 
0.07 at 25 °C (extrapolated, Mackay et al., 1982) 
 
Environmental fate: 
 Biological. A mixed culture of soil bacteria or a Pseudomonas sp. transformed 1,2,3,5-tetra-
chlorobenzene to 2,3,4,6-tetrachlorophenol (Ballschiter and Scholz, 1980). The half-life of 1,2,3,5-
tetrachlorobenzene in an anaerobic enrichment culture was 1.8 d (Beurskens et al., 1993). 
 In an enrichment culture derived from a contaminated site in Bayou d’Inde, LA, 1,2,3,5-
tetrachlorobenzene underwent reductive dechlorination to 1,2,4- and 1,3,5-trichlorobenzene at 
relative molar yields of 7 and 93%, respectively. The maximum dechlorination rate, based on the 
recommended Michaelis-Menten model, was 94 nM/d (Pavlostathis and Prytula, 2000). 
 Photolytic. Irradiation (λ ≥285 nm) of 1,2,3,5-tetrachlorobenzene (1.1–1.2 mM/L) in an 
acetonitrile-water mixture containing acetone (0.553 mM/L) as a sensitizer gave the following 
products (% yield): 1,2,3-trichlorobenzene (5.3), 1,2,4-trichlorobenzene (4.9), 1,3,5-trichlorobenz-
ene (49.3), 1,3-dichlorobenzene (1.8), 2,3,4,4′,5,5′,6-heptachlorobiphenyl (1.41), 2,2′,3,4,4′,6,6′-
heptachlorobiphenyl (1.10), 2,2′,3,3′,4,5′,6-heptachlorobiphenyl (4.50), four hexachlorobiphenyls 
(4.69), one pentachlorobiphenyl (0.64), trichloroacetophenone, 1-(trichlorophenyl)-2-propanone, 
and (trichlorophenyl)acetonitrile (Choudhry and Hutzinger, 1984). Without acetone, the identified 
photolysis products (% yield) included 1,2,3-trichlorobenzene (trace), 1,2,4-trichlorobenzene 
(24.3), 1,3,5-trichlorobenzene (11.7), 1,3-dichlorobenzene (0.5), 1,4-dichlorobenzene (3.3), 
pentachlorobenzene (1.43), 1,2,3,4-tetrachlorobenzene (5.99), two heptachlorobiphenyls (1.40), 
two hexachlorobiphenyls (<0.01), and one pentachlorobiphenyl (0.75) (Choudhry and Hutzinger, 
1984). 
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 When an aqueous solution containing 1,2,3,5-tetrachlorobenzene and a nonionic surfactant 
micelle (Brij 58, a polyoxyethylene cetyl ether) was illuminated by a photoreactor equipped with 
253.7-nm monochromatic UV lamps, no photoisomerization was observed. However, based on 
photodechlorination of other polychlorobenzenes under similar conditions, it was suggested that 
tri- and dichlorobenzenes, chlorobenzene, benzene, phenol, hydrogen, and chloride ions are likely 
to form. The photodecomposition half-life for this reaction, based on the first-order 
photodecomposition rate of 2.67 x 10-3/sec, is 4.3 min (Chu and Jafvert, 1994). 
 
Toxicity: 
 LC50 (14-d) for Poecilia reticulata 803 µg/L (Könemann, 1981). 
 LC50 (96-h) for bluegill sunfish 6.4 mg/L (Spehar et al., 1982), Cyprinodon variegatus 3.7 ppm 
using natural seawater (Heitmuller et al., 1981). 
 LC50 (72-h) for Cyprinodon variegatus 4.7 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for Daphnia magna 9.7 mg/L (LeBlanc, 1980), Cyprinodon variegatus 5.6 ppm 
(Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna 18 mg/L (LeBlanc, 1980), Cyprinodon variegatus >7.5 ppm 
(Heitmuller et al., 1981). 
 Acute oral LD50 for rats 1,727 mg/kg (quoted, RTECS, 1985). 
 Heitmuller et al. (1981) reported a NOEC of 1.0 ppm. 
 
Uses: Organic synthesis. 
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1,2,4,5-TETRACHLOROBENZENE 
 
Synonyms: AI3-01835; BRN 1618315; CCRIS 766; EINECS 202-466-2; EINECS 235-643-8; 
NSC 27003; sym-Tetrachlorobenzene; RCRA waste number U207. 
 

Cl

Cl

Cl

Cl

 
 
CASRN: 95-94-3; molecular formula: C6H2Cl4; FW: 215.89; RTECS: DB9450000 
 
Physical state, color, and odor: 
White, odorless flakes or needles 
 
Melting point (°C): 
139–140 (Weast, 1986) 
 
Boiling point (°C): 
243–246 (Weast, 1986) 
 
Density (g/cm3): 
1.858 at 21 °C (quoted, Verschueren, 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.63 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
155 (Hawley, 1981) 
 
Entropy of fusion (cal/mol⋅K): 
14.0 (Miller et al., 1984) 
14.4 (Domalski and Hearing, 1998) 
 
Heat of fusion (kcal/mol): 
5.9607 (Domalski and Hearing, 1998) 
5.76 (Miller et al., 1984) 
 
Henry’s law constant (x 10-2 atm⋅m3/mol): 
0.10 at 20 °C (gas stripping-GC, Oliver, 1985) 
 
Ionization potential (eV): 
9.0 (Lias, 1998) 
 
Bioconcentration factor, log BCF: 
3.61 (Jordanella floridae, Devillers et al., 1996) 
5.05 (Atlantic croakers), 5.20 (blue crabs), 4.27 (spotted sea trout), 4.90 (blue catfish) (Pereira et 

al., 1988) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.72, 3.89, 3.91 (Schwarzenbach and Westall, 1981) 
6.1 (average of 5 suspended sediment samples from the St. Clair and Detroit Rivers, Lau et al., 
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1989) 
2.79 (McLaurin sandy loam, Walton et al., 1992) 
5.10 (river sediments, Oliver and Charlton, 1984) 
4.62 (Calvert silt loam, Xia and Ball, 1999) 
 
Octanol/water partition coefficient, log Kow: 
4.56 at 25 °C (shake flask-GC, Watarai et al., 1982) 
4.67 (Kenaga and Goring, 1980) 
4.52 at 22 °C (shake flask-GC, Könemann et al., 1979; estimated from HPLC capacity factors, 

Hammers et al., 1982) 
4.604 at 25 °C (shake flask-GLC, de Bruijn et al., 1989) 
4.51 (generator column-GC, Miller et al., 1984; generator column, Doucette and Andren, 1988) 
4.70 (Chiou, 1985; shake flask-GC, Pereira et al., 1988) 
 
Solubility in organics: 
Soluble in benzene, chloroform, and ether (Weast, 1986) 
 
Solubility in water: 
10.9 µmol/L at 25 °C (generator column-GC, Miller et al., 1984) 
2.2 mg/L at 25 °C (shake flask-GC, Boyd et al., 1998) 
0.56 mg/L at 20–25 °C (Kim and Saleh, 1990) 
0.6 mg/L (Geyer et al., 1980) 
0.465 mg/L at 25 °C (shake flask-HPLC, Banerjee, 1984) 
2.75 µmol/L at 25 °C (shake flask-UV spectrophotometry, Yalkowsky et al., 1979) 
208, 322, 528, 739, and 1,127 µg/L at 5, 15, 25, 35, and 45 °C, respectively (generator column-

GC, Shiu et al., 1997) 
543 µg/L at 27 °C (shake flask-GC, Shiu et al., 1997) 
 
Vapor pressure (x 10-3 mmHg): 
5 at 25 °C (extrapolated, Mackay et al., 1982) 
 
Environmental fate: 
 Biological. A mixed culture of soil bacteria or a Pseudomonas sp. transformed 1,2,4,5-
tetrachlorobenzene to 2,3,5,6-tetrachlorophenol (Ballschiter and Scholz, 1980). After incubation in 
sewage sludge for 32 d under anaerobic conditions, 1,2,4,5-tetrachlorobenzene did not biodegrade 
(Kirk et al., 1989). 
 In an enrichment culture derived from a contaminated site in Bayou d’Inde, LA, 1,2,4,5-
tetrachlorobenzene underwent reductive dechlorination to 1,2,4-trichlorobenzene. The maximum 
dechlorination rate, based on the recommended Michaelis-Menten model, was 5.5 nM/d 
(Pavlostathis and Prytula, 2000). 
 Photolytic. Irradiation (λ ≥285 nm) of 1,2,4,5-tetrachlorobenzene (1.1–1.2 mM/L) in an 
acetonitrile-water mixture containing acetone (0.553 mM) as a sensitizer gave the following 
products (% yield): 1,2,4-trichlorobenzene (25.3), 1,3-dichlorobenzene (8.1), 1,4-dichlorobenzene 
(3.6), 2,2′,3,4′,5,5′,6-heptachlorobiphenyl (4.19), four hexachlorobiphenyls (6.78), four penta-
chlorobiphenyls (2.33), one tetrachlorobiphenyl (0.32), 2,4,5-trichloroacetophenone, and (2,4,5-
trichlorophenyl)acetonitrile (Choudhry and Hutzinger, 1984). Without acetone, the identified 
photolysis products (% yield) included 1,2,4-trichlorobenzene (27.7), 1,3-dichlorobenzene (0.3), 
1,4-dichlorobenzene (8.5), pentachlorobenzene (trace), 1,2,3,4-tetrachlorobenzene (0.45), 1,2,3,5-
tetrachlorobenzene (1.11), 2,2′,3,4′,5,5′,6-heptahlorobiphenyl (1.24), three hexachlorobiphenyls 
(1.19), and four pentachlorobiphenyls (0.56) (Choudhry and Hutzinger, 1984). The sunlight 
irradiation of 1,2,4,5-tetrachlorobenzene (20 g) in a 100-mL borosilicate glass-stoppered 
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Erlenmeyer flask for 28 d yielded 26 ppm heptachlorobiphenyl (Uyeta et al., 1976). 
 When an aqueous solution containing 1,2,4,5-tetrachlorobenzene and a nonionic surfactant 
micelle (Brij 58, a polyoxyethylene cetyl ether) was illuminated by a photoreactor equipped with 
253.7-nm monochromatic UV lamps, no photoisomerization was observed. However, based on 
photodechlorination of other polychlorobenzenes under similar conditions, it was suggested that 
tri- and dichlorobenzenes, chlorobenzene, benzene, phenol, hydrogen, and chloride ions are likely 
to form. The half-life for this reaction, based on the first-order photodecomposition rate of 1.88 x 
10-3/sec, is 6.1 min (Chu and Jafvert, 1994). 
 Chemical/Physical. Based on an assumed base-mediated 1% disappearance after 16 d at 85 °C 
and pH 9.70 (pH 11.26 at °C), the hydrolysis half-life was estimated to be >900 yr (Ellington et 
al., 1988). 
 
Toxicity: 
 EC50 (48-h) for Pseudokirchneriella subcapitata 0.44 mg/L (Hsieh et al., 2006). 
 LC50 (14-d) for Poecilia reticulata 304 µg/L (Könemann, 1981). 
 LC50 (96-h) for bluegill sunfish 1.6 mg/L (Spehar et al., 1982), Cyprinodon variegatus 900 ppb 
using natural seawater (Heitmuller et al., 1981). 
 LC50 (72-h) for Cyprinodon variegatus 800 ppb (Heitmuller et al., 1981). 
 LC50 (48-h) for Daphnia magna >530 mg/L (LeBlanc, 1980), Cyprinodon variegatus 900 ppb 
(Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna >530 mg/L (LeBlanc, 1980), Cyprinodon variegatus >1.8 ppm 
(Heitmuller et al., 1981). 
 Acute oral LD50 for rats 1,500 mg/kg, mice 1,035 mg/kg (quoted, RTECS, 1985). 
 Heitmuller et al. (1981) reported a NOEC of 300 ppb. 
 
Uses: Insecticides; intermediate for herbicides and defoliants; electrical insulation; impregnant for 
moisture resistance. 
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1,1,2,2-TETRACHLOROETHANE 
 
Synonyms: Acetosal; Acetosol; Acetylene tetrachloride; AI3-04597; Bonoform; BRN 0969206; 
Caswell No. 826; CCRIS 578; Cellon; 1,1-Dichloro-2,2-dichloroethane; EPA pesticide chemical 
code 078601; Ethane tetrachloride; NCI-C03554; NSC 60912; RCRA waste number U209; TCE; 
Tetrachlorethane; Tetrachloroethane; sym-Tetrachloroethane; UN 1702; Westron. 
 

Cl

Cl

Cl

Cl

 
 
CASRN: 79-34-5; DOT: 1702; DOT label: Poison; molecular formula: C2H2Cl4; FW: 167.85; 
RTECS: KI8575000; Merck Index: 12, 9331 
 
Physical state, color, and odor: 
Colorless to pale yellow liquid with a sweet, chloroform-like odor. A detection odor threshold 
concentration of 50 mg/m3 (7.3 ppmv) was experimentally determined by Dravnieks (1974). 
 
Melting point (°C): 
-36 (Weast, 1986) 
 
Boiling point (°C): 
146.2 (Weast, 1986) 
146.1 (Krishnaiah and Surendranath, 1996) 
 
Density (g/cm3): 
1.60255 at 15 °C (quoted, Standen, 1964) 
1.5953 at 20 °C (Weast, 1986) 
1.5687 at 25.00 °C (Vijaya Kumar et al., 1996) 
1.57857 at 30.00 °C (Krishnaiah and Surendranath, 1996) 
1.5745 at 35.00 °C, 1.5642 at 45.00 °C (Sastry et al., 1999) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.86 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Noncombustible liquid (NIOSH, 1997) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
3.8 (Pankow and Rosen, 1988) 
3.99 at 20.0 °C, 5.64 at 30.0 °C, 11.9 at 40.0 °C (equilibrium static cell, Wright et al., 1992) 
7.1 at 37 °C (Sato and Nakajima, 1979) 
3.69 at 25.0 °C (mole fraction ratio-GC, Leighton and Calo, 1981) 
3.3, 2.0, 7.3, 2.5, and 7.0 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 1988) 
3, 5, 6, and 9 at 20, 30, 35, and 40 °C, respectively (Tse et al., 1992) 
3.40 at 20.00 °C (inert gas stripping, Hovorka and Dohnal, 1997) 
6.22 at 30 °C (headspace-GC, Sanz et al., 1997) 
 
Ionization potential (eV): 
11.10 (Rosenstock et al., 1998) 
 
Bioconcentration factor, log BCF: 
0.90 (bluegill sunfish, Veith et al., 1980) 
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Soil organic carbon/water partition coefficient, log Koc: 
1.90 (Willamette silt loam, Chiou et al., 1979) 
 
Octanol/water partition coefficient, log Kow: 
2.56 (quoted, Mills et al., 1985) 
2.39 at 23 °C (shake flask-LSC, Banerjee et al., 1980) 
 
Solubility in organics: 
Soluble in acetone, ethanol, ether, benzene, carbon tetrachloride, petroleum ether, carbon 
disulfide, N,N-dimethylformamide, and oils (U.S. EPA, 1985). Miscible with alcohol and 
chloroform (Meites, 1963). 
 
Solubility in water: 
2,970 mg/L at 25 °C (shake flask-LSC, Banerjee et al., 1980) 
3,230 mg/L at 20 °C (Chiou et al., 1979) 
2,900 mg/kg at 25 °C (McGovern, 1943) 
In mg/kg: 2,588 at 10 °C, 2,526 at 20 °C, 2,131 at 30 °C (shake flask-GC, Howe et al., 1987) 
0.29 mass % at 20 °C (Konietzko, 1984) 
0.296 wt % at 23.5 °C (elution chromatography, Schwarz, 1980) 
0.372, 0.385, and 0.367 wt % at 10.0, 20.0, and 30.0 °C, respectively (Schwarz and Miller, 1980) 
2,962 mg/L at 25 °C (quoted, Howard, 1990) 
2,915 mg/L at 30 °C (vapor equilibrium-GC, McNally and Grob, 1984) 
In wt %: 0.317 at 0 °C, 0.290 at 9.5 °C, 0.291 at 20.0 °C, 0.292 at 29.7 °C, 0.301 at 39.6 °C, 0.316 

at 50.1 °C, 0.357 at 61.0 °C, 0.385 at 70.5 °C, 0.425 at 80.6 °C, 0.474 at 90.8 °C (shake flask-
GC, Stephenson, 1992) 

 
Vapor density: 
5 kg/m3 at the boiling point (Konietzko, 1984) 
6.86 g/L at 25 °C, 5.79 (air = 1) 
 
Vapor pressure (mmHg): 
5 at 20 °C, 8.5 at 30 °C (quoted, Verschueren, 1983) 
6.5 at 25 °C (quoted, Mackay et al., 1982) 
 
Environmental fate: 
 Biological. Monodechlorination by microbes under laboratory conditions produced 1,1,2-
trichloroethane (Smith and Dragun, 1984). In a static-culture-flask screening test, 1,1,2,2-
tetrachloroethane (5 and 10 mg/L) was statically incubated in the dark at 25 °C with yeast extract 
and settled domestic wastewater inoculum. No significant degradation was observed after 28 d of 
incubation (Tabak et al., 1981). 
 Chemical/Physical. In an aqueous solution containing 0.100 M phosphate-buffered distilled 
water, 1,1,2,2-tetrachloroethane was abiotically transformed to 1,1,2-trichloroethane. This reaction 
was investigated within a temperature range of 30 to 95 °C at various pHs (5 to 9) (Cooper et al., 
1987). Abiotic dehydrohalogenation of 1,1,2,2-tetrachloroethane yielded trichloroethylene (Vogel 
et al., 1987) and HCl (Kollig, 1993). The half-life for this reaction at 20 °C was reported to be 0.8 
yr (Vogel et al., 1987). Under alkaline conditions, 1,1,2,2-tetrachloroethane dehydrohalogenated 
to trichloroethylene. The reported hydrolysis half-life of 1,1,2,2-tetrachloroethane in water at 25 
°C and pH 7 is 146 d (Jeffers et al., 1989). 
 The evaporation half-life of 1,1,2,2-tetrachloroethane (1 mg/L) from water at 25 °C using a 
shallow-pitch propeller stirrer at 200 rpm at an average depth of 6.5 cm was 55.2 min (Dilling, 
1977). 
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 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 11, 4.5, 1.9, and 0.8 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: TWA 1 ppm (7 mg/m3), IDLH 
100 ppm; OSHA PEL: TWA 5 ppm (35 mg/m3); ACGIH TLV: TWA 1 ppm (adopted). 
 
Symptoms of exposure: An irritation concentration of 1,302.00 mg/m3 in air was reported by 
Ruth (1986). 
 
Toxicity: 
 EC50 (48-h) for Pseudokirchneriella subcapitata 41.92 mg/L (Hsieh et al., 2006). 
 LC50 (contact) for earthworm (Eisenia fetida) 14 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (7-d) for Poecilia reticulata 36.7 mg/L (Könemann, 1981). 
 LC50 (96-h) for fathead minnows 20.3 mg/L (Veith et al., 1983), bluegill sunfish 21 mg/L 
(Spehar et al., 1982), Cyprinodon variegatus 12 ppm using natural seawater (Heitmuller et al., 
1981). 
 LC50 (72-h) for Cyprinodon variegatus 13 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) values of 23 and 25 mg/L for unfed and fed Daphnia magna, respectively (Richter 
et al., 1983); Daphnia magna 9.3 mg/L (LeBlanc, 1980), Cyprinodon variegatus 16 ppm 
(Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna 18 mg/L (LeBlanc, 1980), Cyprinodon variegatus 19 ppm 
(Heitmuller et al., 1981). 
 Acute oral LD50 for rats 800 mg/kg (quoted, RTECS, 1985). 
 Heitmuller et al. (1981) reported a NOEC of <8.8 ppm. 
 
Drinking water standard: No MCLGs or MCLs have been proposed although 1,1,2,2-
tetrachloroethane has been listed for regulation (U.S. EPA, 1996). A DWEL of 2 µg/L was 
recommended (U.S. EPA, 2000). 
 
Uses: Solvent for chlorinated rubber; insecticide and bleach manufacturing; paint, varnish and rust 
remover manufacturing; degreasing, cleansing, and drying of metals; denaturant for ethyl alcohol; 
preparation of 1,1-dichloroethylene; extractant and solvent for oils and fats; insecticides; weed 
killer; fumigant; intermediate in the manufacturing of other chlorinated hydrocarbons; herbicide. 
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TETRACHLOROETHYLENE 
 
Synonyms: AI3-01860; Ankilostin; Antisal 1; Antisol 1; Blancosolv No. 2; BRN 1361721; C-
06789; Carbon bichloride; Carbon dichloride; Caswell No. 827; CCRIS 579; Dee-Solv; Didakene; 
Dowper; EINECS 204-825-9; ENT 1860; EPA pesticide chemical code 078501; Ethylene 
tetrachloride; Fedal-UN; NCI-C04580; Nema; NSC 9777; PCE; Perawin; PERC; Perchlor; 
Perchlorethylene; Perclene; Perclene D; Percosolv; Per-Ex; Perk; Perklone; Perm-a-kleen; Persec; 
Phillsolv; RCRA waste number U210; Tetlen; Tetracap; Tetrachlorethylene; Tetrachloroethene; 
1,1,2,2-Tetrachloroethylene; Tetraleno; Tetralex; Tetravec; Tetro-guer; Tetropil; UN 1897. 
 

Cl

Cl

Cl

Cl

 
 
Note: May contain acetone, aniline, 2-methylphenol, or ethyl acetate to prevent corrosion with 
aluminum, iron, and zinc. To prevent acid formation, stabilizers added to tetrachloroethylene may 
include tert-butylglycidyl ether, diallylamine, 2,3-epoxypropyl isopropyl ether, diisopropylamine, 4-
methylmorpholine, diallylamine, tripropylene, cyclohexene oxide, and benzotriazole. 
 
CASRN: 127-18-4; DOT: 1897; molecular formula: C2Cl4; FW: 165.83; RTECS: KX3850000; 
Merck Index: 12, 9332 
 
Physical state, color, and odor: 
Clear, colorless, nonflammable liquid with a chloroform or sweet, ethereal odor. Odor threshold 
concentration is 4.68 ppmv (Leonardos et al., 1969). The average least detectable odor threshold 
concentrations in water at 60 °C and in air at 40 °C were 0.24 and 2.8 mg/L, respectively 
(Alexander et al., 1982). 
 
Melting point (°C): 
-19 (Weast, 1986) 
-22.35 (McGovern, 1943) 
 
Boiling point (°C): 
121.0 at 750 mmHg (Dejoz et al., 1996) 
121.30 (Krishnaiah and Surendranath, 1996) 
 
Density (g/cm3): 
1.623 at 20 °C (McGovern, 1943) 
1.61426 at 25.00 °C (Dejoz et al., 1996) 
1.63109 at 15 °C, 1.62260 at 20 °C (quoted, Standen, 1964) 
1.60636 at 30.00 °C (Krishnaiah and Surendranath, 1996; Venkatesulu et al., 1996) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.87 at 20 °C using method of Hayduk and Laudie (1974) 
 
Entropy of fusion (cal/mol⋅K): 
10.37 (Novoselova et al., 1986) 
 
Heat of fusion (kcal/mol): 
2.6003 (Novoselova et al., 1986) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
15.3 (Pankow and Rosen, 1988) 
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28.7 at 25 °C (gas stripping-GC, Warner et al., 1987) 
20.0 at 20 °C (Pearson and McConnell, 1975) 
9.11 at 25 °C (gas purging method, Benzing et al., 1996) 
13.7 at 30 °C (headspace-GC, Sanz et al., 1997) 
59.2 at 37 °C (Sato and Nakajima, 1979) 
In seawater: 6.73 at 5 °C, 9.37 at 10 °C, 12.93 at 15 °C, 17.74 at 20 °C, 23.96 at 25 °C (Moore, 

2000) 
17.5 at 25 °C (EPICS, Gossett, 1987) 
15.6 at 25 °C (Hoff et al., 1993) 
17.0, 23.1, 30.3, and 38.1 at 25, 30, 40, and 45 °C, respectively (variable headspace method, 

Robbins et al., 1993) 
14.6 at 20 °C (batch equilibrium, Roberts et al., 1985) 
20.8 at 25 °C (purge and trap-GC, Tancréde and Yanagisawa, 1990) 
8.46, 11.1, 14.1, 17.1, and 24.5 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 
1988) 
Distilled water: 3.85, 5.19, 6.27, 10.07, and 14.72 at 2.0, 6.0, 10.0, 18.2, and 25.0 °C, respectively; 

natural seawater: 7.07 and 17.8 at 6.0 and 25.0 °C, respectively (EPICS, Dewulf et al., 1995) 
11.9 at 20.00 °C (inert gas stripping, Hovorka and Dohnal, 1997) 
16.2 at 25.0 °C (mole fraction ratio-GC, Leighton and Calo, 1981) 
At 25 °C (NaCl concentration, mol/L): 12.66 (0), 13.44 (0.1), 14.79 (0.3), 16.45 (0.5), 18.04 (0.7), 

20.93 (1.0); salinity, NaCl = 37.34 g/L (°C): 13.32 (15), 17.91 (20), 21.61 (25), 26.03 (30), 
31.12 (35), 41.80 (40), 51.27 (45) (Peng and Wan, 1998). 

10.03 at 15 °C, 12.34 at 20 °C, 16.88 at 25 °C, 21.32 at 30 °C, 26.78 at 35 °C, 32.40 at 40 °C, 
40.54 at 45 °C (Peng and Wan, 1997) 

8.36, 1.43, and 2.35 at 10, 20, and 30 °C, respectively (Munz and Roberts, 1987) 
19.91, 33.50, 47.04, and 68.13 at 30, 40, 50, and 60 °C, respectively (Vane and Giroux, 2000) 
15.5, 34.2, 47.0, and 68.9 at 21.6, 40.0, 50.0, and 60.0 °C, respectively (variable headspace 

method, Shimotori and Arnold, 2002) 
4.97 at 1.8 °C, 15.5 at 21.6 °C, 34.2 at 40.0 °C, 47.0 at 50 °C, 68.9 at 60 °C, 117.0 at 70 °C 

(EPICS-GC, Shimotori and Arnold, 2003) 
 
Interfacial tension with water (dyn/cm at 20 °C): 
47.48 (Demond and Lindner, 1993) 
 
Ionization potential (eV): 
9.326 (Lias, 1998) 
9.71 (quoted, Yoshida et al., 1983a) 
 
Bioconcentration factor, log BCF: 
1.69 (bluegill sunfish, Veith et al., 1980) 
1.54 (rainbow trout, Neely et al., 1974) 
1.79 (rainbow trout, Saito et al., 1992) 
2.54, 2.34, 2.32, 2.54, 2.64, 3.73, and 2.62 for olive, grass, holly, mock orange, pine, rosemary, 
and juniper leaves, respectively (Hiatt, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.35 (Piwoni and Banerjee, 1989) 
2.35 (Lincoln sand, Wilson et al., 1981) 
2.38 (Friesel et al., 1984) 
2.42 (Abdul et al., 1987) 
2.43 (Agawam fine sandy loam, Pignatello, 1990) 
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2.43 (Tampa sandy aquifer material, Brusseau and Rao, 1991) 
2.56 (Willamette silt loam, Chiou et al., 1979) 
2.25, 2.31, 2.54 (various Norwegian soils, Seip et al., 1986) 
2.63 (Catlin soil, Roy et al., 1985) 
2.65 (silty clay), 2.55, 2.99 (coarse sand) (Pavlostathis and Mathavan, 1992) 
2.57 (Schwarzenbach and Westall, 1981) 
3.04 (Detroit River sediment, Jepsen and Lick, 1999) 
2.25 (Mt. Lemmon soil, Hu et al., 1995) 
2.62, 2.79, 2.74, 2.80, 2.85, 2.78, and 2.83 at 2.3, 3.8, 6.2, 8.0, 13.5, 18.6, and 25.0 °C, 

respectively, for a Leie River (Belgium) clay (Dewulf et al., 1999a) 
2.40 (sandy loam soil), 1.35 (organic top soil), 1.91 (peat moss), 3.16 (GAC) (Biswas et al., 1992) 
2.28 (Eustis sand, Brusseau et al., 1990) 
3.24 (sewage solids, Dobbs et al., 1989) 
 
Octanol/water partition coefficient, log Kow: 
2.53 at 23 °C (shake flask-LSC, Banerjee et al., 1980; Veith et al., 1980) 
2.60 (Hansch and Leo, 1979) 
 
Solubility in organics: 
Miscible with many organic chlorinated solvents including methylene chloride, carbon tetra-
chloride, chloroform, trichloroethylene, 1,1,1-trichloroethane, 1,1,2-trichloroethane, and 1,1,2,2-
tetrachloroethane 
 
Solubility in water: 
150 mg/L at 20 °C (Pearson and McConnell, 1975) 
150 mg/L at 22 °C (Jepsen and Lick, 1999) 
2,200 mg/L at 20 °C (Chiou et al., 1977) 
150 mg/kg at 25 °C (McGovern, 1943) 
In mg/kg: 99 at 10 °C, 136 at 20 °C, 116 at 30 °C (shake flask-GC, Howe et al., 1987) 
In mg/kg at 750.06 mmHg: 192.3 at 22 °C, 247.4 at 51 °C, 313.8 at 75 °C, 519.0 at 101 °C, 1,006 

at 124 °C (pressure vessel-GC, Knausse et al., 2000) 
485 mg/L at 25 °C (shake flask-LSC, Banerjee et al., 1980) 
240 mg/L at 23–24 °C (Broholm and Feenstra, 1995) 
2.78 x 10-5 at 25 °C (mole fraction, inert gas stripping-GC, Li et al., 1993) 
In wt %: 0.0273 at 0 °C, 0.0270 at 9.5 °C, 0.0286 at 19.5 °C, 0.0221 at 31.1 °C, 0.0213 at 40.0 °C, 

0.0273 at 50.1 °C, 0.0304 at 61.3 °C, 0.0377 at 71.0 °C, 0.0380 at 80.2 °C, 0.0523 at 91.8 °C 
(shake flask-GC, Stephenson, 1992) 

 
Vapor density: 
6.78 g/L at 25 °C, 5.72 (air = 1) 
 
Vapor pressure (mmHg): 
30.0 at 34.6 °C (Dejoz et al., 1996) 
24 at 30 °C (quoted, Verschueren, 1983) 
18.6 at 25 °C (quoted, Mackay et al., 1982) 
20 at 25 °C (quoted, Valsaraj, 1988) 
14 at 20 °C (McConnell et al., 1975) 
 
Environmental fate: 
 Biological. Sequential dehalogenation by microbes under laboratory conditions produced 
trichloroethylene, cis-1,2-dichloroethylene, trans-1,2-dichloroethylene, and vinyl chloride (Smith 
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and Dragun, 1984). A microcosm composed of aquifer water and sediment collected from 
uncontaminated sites in the Everglades biotransformed tetrachloroethylene to cis- and trans-1,2-
dichloroethylene (Parsons and Lage, 1985). Microbial degradation to trichloroethylene under 
anaerobic conditions or using mixed cultures was also reported (Vogel et al., 1987). 
 In a continuous-flow mixed-film methanogenic column study, tetrachloroethylene degraded to 
trichloroethylene with traces of vinyl chloride, dichloroethylene isomers, and carbon dioxide 
(Vogel and McCarty, 1985). In a static-culture-flask screening test, tetrachloroethylene (5 and 10 
mg/L) was statically incubated in the dark at 25 °C with yeast extract and settled domestic 
wastewater inoculum. Significant degradation with gradual adaptation was observed after 28 d of 
incubation. The amount lost due to volatilization after 10 d was 16 to 23% (Tabak et al., 1981). 
 Surface Water. Estimated half-lives of tetrachloroethylene (3.2 µg/L) from an experimental 
marine mesocosm during the spring (8–16 °C), summer (20–22 °C), and winter (3–7 °C) were 28, 
13, and 15 d, respectively (Wakeham et al., 1983). 
 Photolytic. Photolysis in the presence of nitrogen oxides yielded phosgene (carbonyl chloride) 
with minor amounts of carbon tetrachloride, dichloroacetyl chloride, and trichloroacetyl chloride 
(Howard, 1990). In sunlight, photolysis products reported include chlorine, hydrogen chloride, and 
trichloroacetic acid. Tetrachloroethylene reacts with ozone to produce a mixture of phosgene and 
trichloroacetyl chloride with a reported half-life of 8 d (Fuller, 1976). Reported photooxidation 
products in the troposphere include trichloroacetyl chloride and phosgene (Andersson et al., 1975; 
Gay et al., 1976; U.S. EPA, 1975). Phosgene is hydrolyzed readily to hydrogen chloride and 
carbon dioxide (Morrison and Boyd, 1971). 
 Reported rate constants for the reaction of tetrachloroethylene and OH radicals in the 
atmosphere are: 1.0 x 10-11 cm3/molecule⋅sec at 300 K (Hendry and Kenley, 1979), 1.70 x 10-13 
cm3/molecule⋅sec (Atkinson, 1985); with ozone: <2 x 10-23 cm3/molecule⋅sec (Mathias et al., 
1974); with NO3: >6.19 x 10-17 cm3/molecule⋅sec (Atkinson et al., 1988). 
 Chemical/Physical. The experimental half-life for hydrolysis of tetrachloroethylene in water at 
25 °C is 8.8 months (Dilling et al., 1975). 
 The volatilization half-life of tetrachloroethylene (1 mg/L) from water at 25 °C using a shallow-
pitch propeller stirrer at 200 rpm at an average depth of 6.5 cm was 25.4 min (Dilling, 1977). 
 In batch kinetic tests, Yan and Schwartz (1999) investigated the oxidative treatment of 
chlorinated ethylenes in groundwater using potassium permanganate. Tetrachloroethylene reacted 
the slowest followed by trichloroethylene, cis-1,2-dichloroethylene, trans-1,2-dichloroethylene, 
and 1,1-dichloroethylene. The reaction rate decreased with an increasing number of chlorine 
substituents. The pseudo-first-order rate constant and half-life for oxidative degradation 
(mineralization) of tetrachloroethyene were 4.5 x 10-5/sec and 256.7 min, respectively. 
 Tetrachloroethylene in aqueous solutions at concentrations ranging from 1 to 10% of the 
solubility limit were subjected to γ rays. At a given radiation dose, as the concentration of the 
solution decreased, the rate of decomposition increased. As the radiation dose and solute 
concentration were increased, the concentrations of the following degradation products also 
increased: methane, ethane, carbon dioxide, hydrogen, and chloride ions. Conversely, the 
concentration of oxygen decreased with increased radiation dose and solute concentration (Wu et 
al., 2002). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 51, 14.0, 3.9, and 1.1 mg/g, respectively (Dobbs and Cohen, 1980). 
 Decomposes to hydrogen chloride and phosgene at elevated temperatures (NIOSH, 1997). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: IDLH 150 ppm; OSHA PEL: 
TWA 100 ppm, ceiling 200 ppm, 5-min/3-h peak 300 ppm; ACGIH TLV: TWA 25 ppm, STEL 
100 ppm (adopted). 
 
Symptoms of exposure: May cause headache, dizziness, drowsiness, incoordination, irritation of 
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eyes, nose, and throat. Narcotic at high concentrations (Patnaik, 1992). An irritation concentration 
of 710.20 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 LC50 (7-d) for Poecilia reticulata 69 mg/L (Könemann, 1981). 
 LC50 (96-h) for fathead minnows 13.5 mg/L (Veith et al., 1983), 18.4 mg/L (flow-through), 21.4 
mg/L (static bioassay) (Alexander et al., 1978), bluegill sunfish 13 mg/L (Spehar et al., 1982), 
Cyprinodon variegatus 29 to 52 ppm using natural seawater (Heitmuller et al., 1981). 
 LC50 (48-h) for Daphnia magna 18 mg/L (Yoshioka et al., 1986), Cyprinodon variegatus >52 
ppm (Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna 18 mg/L (Yoshioka et al., 1986), Cyprinodon variegatus >52 
ppm (Heitmuller et al., 1981). 
 LC50 (4-h inhalation) for mice 5,200 ppm (Friberg et al., 1953). 
 LC50 for red killifish 263 mg/L (Yoshioka et al., 1986). 
 Acute oral LD50 for mice 8,100 mg/kg, rats 3,005 mg/kg (quoted, RTECS, 1985). 
 Heitmuller et al. (1981) reported a NOEC of 29 ppm. 
 
Drinking water standard (final): MCLG: zero; MCL: 5 µg/L. In addition, a DWEL of 500 µg/L 
was recommended (U.S. EPA, 2000). 
 
Uses: Dry cleaning fluid; degreasing and drying metals and other solids; solvent for waxes, 
greases, fats, oils, gums; manufacturing printing inks and paint removers; preparation of 
fluorocarbons and trichloroacetic acid; vermifuge; heat-transfer medium; organic synthesis. 
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TETRAETHYL PYROPHOSPHATE 
 
Synonyms: AI3-10622; AIDS-138775; Bis-O,O-diethylphosphoric anhydride; Bladan; Bladan 
(VAN); BRN 1714017; Caswell No. 838; Diphosphoric acid, tetraethyl ester; EA 1285; 
EINECS 202-495-3; ENT 18771; EPA pesticide chemical code 079601; Ethyl pyrophosphate; 
Fosvex; Grisol; HEPT; Hepthexamite; Hexamite; Killax; Killex; Kilmite 40; Lethalaire G-52; 
Lirohex; Mortopal; NA 2783; NA 3018; Nifos; Nifos T; Nifost; NSC 14707; Pyrophosphoric acid, 
tetraethyl ester; RCRA waste number P111; TEP; TEPP; Tetraethyl diphosphate; Tetraethyl 
pyrofosfaat; Tetrastigmine; Tetron; Tetron-100; Vapotone. 
 

O
P

O
P

O

O O

H3C CH3
O O

CH3 CH3  
 
CASRN: 107-49-3; DOT: 2784; molecular formula: C8H10O7P2; FW: 290.20; RTECS: 
UX6825000; Merck Index: 12, 9345 
 
Physical state, color, and odor: 
Colorless to amber liquid with an agreeable, fruity odor 
 
Melting point (°C): 
0 (NIOSH, 1997) 
 
Boiling point (°C): 
Decomposes at 170–213 °C releasing ethylene (Windholz et al., 1983). 
135–138 at 1 mmHg (quoted, Verschueren, 1983) 
 
Density (g/cm3): 
1.185 at 20 °C (Windholz et al., 1983) 
 
Diffusivity in water: 
Not applicable - reacts with water 
 
Flash point (°C): 
Noncombustible liquid (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Not applicable - reacts with water 
 
Octanol/water partition coefficient, log Kow: 
Not applicable - reacts with water 
 
Solubility in organics: 
Miscible with acetone, benzene, carbon tetrachloride, chloroform, ethanol, ethylene glycol, 
glycerol, methanol, propylene glycol, toluene, xylene (Windholz et al., 1983), and ethylbenzene. 
 
Solubility in water: 
Miscible 
 
Vapor density: 
11.86 g/L at 25 °C, 10.02 (air = 1) 
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Vapor pressure (x 10-4 mmHg): 
4.7 at 30 °C (Windholz et al., 1983) 
1.55 at 20 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Chemical/Physical. Tetraethyl pyrophosphate is quickly hydrolyzed by water forming 
pyrophosphoric acid (NIOSH, 1997). The reported hydrolysis half-life at 25 °C and pH 7 is 7.5 h 
(Ketelaar and Bloksma, 1948; Coates, 1949). 
 Decomposes at 170–213 °C releasing large amounts of ethylene (Hartley and Kidd, 1987; 
Quoted, Keith and Walters, 1992). 
 
Exposure limits (mg/m3): NIOSH REL: TWA 0.05, IDLH 5; OSHA PEL: TWA 0.05. 
 
Toxicity: 
 LC50 (96-h) for Gammarus fasciatus 111, bluegill sunfish 640 µg/L, fathead minnows 240 µg/L, 
rainbow trout 700 µg/L (Johnson and Finley, 1980). 
 LC50 (48-h) for red killifish 1,020 mg/L (Yoshioka et al., 1986). 
 Acute oral LD50 for wild birds 1.30 mg/kg, ducks 3.56 mg/kg, guinea pigs 2.3 mg/kg, mice 7 
mg/kg, rats 500 µg/kg (quoted, RTECS, 1985). 
 
Uses: Insecticide for mites and aphids; rodenticide. 
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TETRAHYDROFURAN 
 
Synonyms: Agrisynth THF; AI3-07570; Biethylene oxide; BRN 0102391; α,δ-Butane oxide; 
alpha, delta-Butane oxide; Butylene oxide; CCRIS 6276; Cyclotetramethylene oxide; Diethylene 
oxide; Dynasolve 150; EINECS 203-726-8; 1,4-Epoxybutane; Furanidine; Hydrofuran; NCI-
C60560; NSC 57858; Oxacyclopentane; Oxolane; RCRA waste number U213; Tetramethylene 
oxide; THF; UN 2056. 
 

O

 
 
Note: Normally stabilized with 0.025 wt % of 3,5-di-tert-butyl-4-hydroxytoluene to prevent or 
inhibit formation of explosive peroxides. 
 
CASRN: 109-99-9; DOT: 2056; DOT label: Flammable liquid; molecular formula: C4H8O; FW: 
72.11; RTECS: LU5950000; Merck Index: 12, 9351 
 
Physical state, color, and odor: 
Clear, colorless, flammable liquid with a strong ether-like odor. Odor threshold concentration is 2 
ppm (quoted, Amoore and Hautala, 1983). 
 
Melting point (°C): 
-108 (Weast, 1986) 
 
Boiling point (°C): 
65.90 (Krishnaiah and Surendranath, 1996) 
 
Density (g/cm3): 
0.8890 at 20 °C (Qun-Fang et al., 1997) 
0.87914 at 30.00 °C (Krishnaiah and Surendranath, 1996) 
0.8833 at 25.00 °C, 0.8779 at 30.00 °C, 0.8724 at 35.00 °C (Aminabhavi and Patil, 1998) 
 
Diffusivity in water (x 10-5 cm2/sec at 25 °C): 
1.08 (x = 0.00182), 1.02 (x = 0.00511), 0.93 (x = 0.0137), 0.84 (x = 0.0270), 0.56 (x = 0.0585), 
0.35 (x = 0.0967), 0.21 (x = 0.0199), 0.23 (x = 0.273), 0.28 (x = 0.0369), 0.43 (x = 0.489), 0.85 (x 
= 0.690), 1.46 (x = 0.0822), 2.20 (x = 0.896), 3.05 (x = 0.953), 4.18 (x = 0.982) (Leaist et al., 
2000) 
 
Flash point (°C): 
-15.6 (open cup, Eastman, 1995) 
-17.2 (Windholz et al., 1983) 
 
Lower explosive limit (%): 
1.8 (Sax and Lewis, 1987) 
 
Upper explosive limit (%): 
11.8 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
12.39 (Lebedev and Lityagov, 1977) 
 
Heat of fusion (kcal/mol): 
2.041 (Lebedev and Lityagov, 1976; Lebedev et al., 1978) 
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Henry’s law constant (x 10-5 atm⋅m3/mol at 25 °C): 
7.14 (Cabani et al., 1971) 
4.55 (Signer et al., 1969) 
1.54 (static headspace-GC, Welke et al., 1998) 
 
Ionization potential (eV): 
9.40 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.37 and 1.26 for Captina silt loam and McLaurin sandy loam, respectively (Walton et al., 1992) 
 
Octanol/water partition coefficient, log Kow: 
0.22 (shake flask-GLC, Funasaki et al., 1985) 
0.46 (Hansch and Leo, 1979) 
 
Solubility in organics: 
Soluble in alcohols, ketones, esters, ethers, and hydrocarbons (Windholz et al., 1983) 
 
Solubility in water: 
Miscible (Fischer and Ehrenberg, 1948; Palit, 1947) 
4.2 M at 25 °C (Fischer and Ehrenberg, 1948) 
 
Vapor density: 
2.95 g/L at 25 °C, 2.49 (air = 1) 
 
Vapor pressure (mmHg): 
83.6 at 10 °C, 131.5 at 20 °C, 197.6 at 30 °C (quoted, Verschueren, 1983) 
114 at 15 °C (Sax and Lewis, 1987) 
 
Environmental fate: 
 Photolytic. The rate constants for the reaction of tetrahydrofuran and OH radicals in the 
atmosphere are 1.67 x 10-11 cm3/molecule⋅sec at 298 K (Moriarty et al., 2003) and 8.8 x 10-12 
cm3/molecule⋅sec at 300 K (Hendry and Kenley, 1979). Atkinson et al. (1988) reported a rate 
constant of 4.875 x 10-15 cm3/molecule⋅sec for the reaction with NO3 radicals in air. 
 
Exposure limits: NIOSH REL: TWA 200 ppm (590 mg/m3), STEL 250 ppm (735 mg/m3), IDLH 
2,000 ppm; OSHA PEL: TWA 200 ppm; ACGIH TLV: TWA 200 ppm, STEL 250 ppm 
(adopted). 
 
Symptoms of exposure: Vapors may irritate respiratory tract and eyes. An anesthetic at high 
concentrations (Patnaik, 1992). 
 
Toxicity: 
 LC50 (96-h) for fathead minnows 2,160 mg/L (Veith et al., 1983). 
 Acute oral LD50 for rats 2,816 mg/kg (quoted, RTECS, 1985). 
 
Source: Leaches from PVC cement used to join tubing (Wang and Bricker, 1979) 
 
Uses: Solvent for uncured rubber, polyvinyl chlorides, vinyl chloride copolymers, 1,1-dichloro-
ethylene copolymers, polyurethane coatings; natural resins; topcoating solutions; cellophane; 
magnetic tapes; adhesives; printing inks; organic synthesis. 
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1,2,4,5-TETRAMETHYLBENZENE 
 
Synonyms: AI3-25182; BRN 1904390; 2,5-Dimethyl-p-xylene; Durene; Durol; EINECS 202-
465-7; NSC 6770; sym-1,2,4,5-Tetramethylbenzene; 1,2,4,5-TMB; 1,2,4,5-TMBz; 2,3,5,6-Tetra-
methylbenzene. 
 

CH3

CH3

CH3

H3C

 
 
CASRN: 95-93-2; molecular formula: C10H14; FW: 134.22; RTECS: DC0500000 
Merck Index: 12, 3520 
 
Physical state, color, and odor: 
Colorless crystals or scales with a camphor-like odor 
 
Melting point (°C): 
79.2 (Weast, 1986) 
77 (quoted, Verschueren, 1983) 
 
Boiling point (°C): 
196.8 (Weast, 1986) 
191–193 (Windholz et al., 1983) 
 
Density (g/cm3): 
0.8380 at 81 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.62 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
54 (NFPA, 1984) 
73 (Dean, 1987) 
 
Entropy of fusion (cal/mol⋅K): 
14.2 (Domalski and Hearing, 1998) 
 
Heat of fusion (kcal/mol): 
4.9903 (Domalski and Hearing, 1998) 
 
Henry’s law constant (x 10-2 atm⋅m3/mol): 
2.49 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
8.06 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.12 (Schwarzenbach and Westall, 1981) 
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Octanol/water partition coefficient, log Kow: 
4.24 (generator column-HPLC, Garst, 1984) 
4.00 (Camilleri et al., 1988) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, and ether (Weast, 1986) 
 
Solubility in water (at 25 °C): 
3.48 mg/kg (shake flask-GLC, Price, 1976) 
19.4 mg/L (Deno and Berkheimer, 1960) 
 
Vapor pressure (mmHg): 
0.49 at 25 °C (quoted, Mackay et al., 1982) 
 
Toxicity: 
 Acute oral LD50 for rats 6,989 mg/kg (quoted, RTECS, 1985). 
 
Uses: Plasticizers; polymers; fibers; organic synthesis. 
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TETRANITROMETHANE 
 
Synonyms: BRN 1708361; CCRIS 2371; EINECS 208-094-7; EINECS 208-236-8; NCI-55947; 
NSC 16146; RCRA waste number P112; Tetan; TNM; UN 1510. 
 

NO2

NO2O2N

NO2

 
 
Note: Usually shipped under refrigeration. 
 
CASRN: 509-14-8; DOT: 1510; molecular formula: CN4O8; FW: 196.03; RTECS: PB4025000; 
Merck Index: 12, 9371 
 
Physical state, color, and odor: 
Colorless to pale yellow to yellow-orange liquid with a pungent odor. Sensitive to heat, friction, 
and shock. Explosive in presence of impurities. 
 
Melting point (°C): 
14.2 (Weast, 1986) 
 
Boiling point (°C): 
125.7 (Menzies, 1919) 
 
Density (g/cm3): 
1.6380 at 20 °C (Weast, 1986) 
1.6229 at 25 °C (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.79 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
>112 (Dean, 1987) 
 
Ionization potential (eV): 
12.55 (Lias and Liebman, 1998) 
 
Solubility in organics: 
Miscible with alcohol and ether (Hawley, 1981) 
 
Vapor density: 
8.01 g/L at 25 °C, 6.77 (air = 1) 
 
Vapor pressure (mmHg): 
8 at 20 °C, 13 at 25 °C, 15 at 30 °C (quoted, Verschueren, 1983) 
 
Exposure limits: NIOSH REL: TWA 1 ppm, IDLH 4 ppm; OSHA PEL: TWA 5 ppb (adopted). 
 
Toxicity: 
 Acute oral LD50 for rats 130 mg/kg, mice 375 mg/kg (quoted, RTECS, 1985). 
 LC50 (inhalation) for mice 54 ppm/4-h, rats 18 ppm/4-h (quoted, RTECS, 1985). 
 
Drinking water standard: No MCLGs or MCLs have been proposed by the U.S EPA (1996). 
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Uses: Laboratory reagent for detecting double bonds in organic compounds; oxidizer in rocket 
propellants; monopropellant; increase octane rating for diesel fuel. 
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TETRYL 
 
Synonyms: BRN 0964788; CCRIS 3143; CE; EINECS 207-531-9; N-Methyl-N,2,4,6-tetranitro-
aniline; N-Methyl-N,2,4,6-tetranitrobenzenamine; Nitramine; NSC 2166; Picrylmethyl-
nitramine; Picrylnitromethylamine; Tetralit; Tetralite; Tetril; 2,4,6-Tetryl; Trinitrophenylmethyl-
nitramine; Trinitrophenyl-N-methylnitramine 2,4,6-Trinitrophenylmethylnitramine; 2,4,6-Trinitro-
phenyl-N-methylnitramine; UN 0208. 
 

NO2

O2N NO2

N
NO2

CH3

 
 
CASRN: 479-45-8; DOT: 0208; DOT label: Class A explosive; molecular formula: C7H5N5O8; 
FW: 287.15; RTECS: BY6300000; Merck Index: 12, 6664 
 
Physical state and color: 
Colorless to pale yellow crystals 
 
Melting point (°C): 
131–132 (Weast, 1986) 
 
Boiling point (°C): 
Explodes at 187 (Weast, 1986) 
 
Density (g/cm3): 
1.57 at 10 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.64 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Explodes (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
13.6 (Krien et al., 1973) 
 
Heat of fusion (kcal/mol): 
5.4803 (Krien et al., 1973) 
6.1798 (Hall, 1971) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
<1.89 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.37 using method of Kenaga and Goring (1980) 
 
Octanol/water partition coefficient, log Kow: 
2.04 using method of Kenaga and Goring (1980) 
 
Solubility in organics: 
Soluble in acetone, benzene (Weast, 1986), glacial acetic acid, ether (Windholz et al., 1983), and 
toluene 



1002    Groundwater Chemicals Desk Reference 
 

 

Solubility in water: 
0.02 wt % at 20 °C (NIOSH, 1997) 
 
Vapor pressure (mmHg): 
<1 at 20 °C (NIOSH, 1997) 
 
Environmental fate: 
 Chemical/Physical. Produces highly toxic nitrogen oxides on decomposition (Lewis, 1990). 
 
Exposure limits (mg/m3): NIOSH REL: 1.5, IDLH 750; OSHA PEL: TWA 1.5; ACGIH TLV: 
TWA 1.5 (adopted). 
 
Uses: As an indicator in analytical chemistry; as a booster in artillery explosives. 
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THIOPHENE 
 
Synonyms: AI3-15417; AIDS-18335; BRN 0103222; CCRIS 2935; CP 34; Divinylene sulfide; 
EINECS 203-729-4; Hopkin’s lactic acid reagent; Huile H50; Huile HSO; NSC 405073; Thia-
cyclopentadiene; Thiaphene; Thiofuran; Thiofuram; Thiofurfuran; Thiole; Thiophen; Thiotetrole; 
UN 2414; USAF EK-1860. 
 

S

 
 
CASRN: 110-02-1; DOT: 2414; molecular formula: C4H4S; FW: 84.14; RTECS: XM7350000; 
Merck Index: 12, 9490 
 
Physical state, color, and odor: 
Clear, colorless liquid with an aromatic odor resembling benzene. An odor threshold concentration 
of 0.056 ppbv was reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-38.2 (Weast, 1986) 
-30 (quoted, Verschueren, 1983) 
 
Boiling point (°C): 
84.2 (Weast, 1986) 
 
Density (g/cm3): 
1.0649 at 20 °C (Weast, 1986) 
1.0873 at 0 °C, 1.0573 at 25 °C (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.01 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
-1.1 (Hawley, 1981) 
 
Heat of fusion (kcal/mol): 
1.216 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol at 25 °C): 
2.33 and 2.70 in distilled water and seawater, respectively (Przyjazny et al., 1983) 
 
Ionization potential (eV): 
8.860 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.73 using method of Kenaga and Goring (1980) 
 
Octanol/water partition coefficient, log Kow: 
1.81 (quoted, Leo et al., 1971) 
1.82 (quoted, Sangster, 1989) 
 
Solubility in organics: 
Miscible with carbon tetrachloride, heptane, pyrimidine, dioxane, toluene, and many organic 
solvents (quoted, Keith and Walters, 1992) 
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Solubility in water: 
3,015 mg/kg at 25 °C (shake flask-GLC, Price, 1976) 
3,600 mg/L at 18 °C (quoted, Verschueren, 1983) 
2–5 mM at 20 °C (Fischer and Ehrenberg, 1948) 
 
Vapor density: 
3.44 g/L at 25 °C, 2.90 (air = 1) 
 
Vapor pressure (mmHg): 
60 at 20 °C (quoted, Verschueren, 1983) 
79.7 at 25 °C (Wilhoit and Zwolinski, 1971) 
337 at 60.3 °C, 486 at 70.3 °C, 686 at 80.3 °C, 951 at 90.3 °C (Eon et al., 1971) 
 
Environmental fate: 
 Photolytic. A rate constant 9.70 x 10-12 cm3/molecule⋅sec was reported for the reaction of 
thiophene and OH radicals in the atmosphere at room temperature (Atkinson, 1985). Thiophene 
also reacts with NO3 radicals in the atmosphere at rate constants ranging from 3.2 x 10-14 
(Atkinson et al., 1985) to 3.93 x 10-14 cm3/molecule⋅sec (Atkinson, 1991). 
 
Toxicity: 
 LD50 (intraperitoneal) for mice 100 mg/kg (quoted, RTECS, 1985). 
 
Uses: Solvent; manufacturing resins, dyes, and pharmaceuticals. 
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THIRAM 
 
Synonyms: Aatack; Accelerator thiuram; Aceto TETD; AI3-00987; AIDS-11556; Arasan; Arasan 
42-S; Arasan 70; Arasan 75; Arasan-M; Arasan-SF; Arasan-SF-X; Aules; Bis(dimethyl-
amino)carbonothioyl disulfide; Bis(dimethylthiocarbamoyl) disulfide; Bis(dimethylthiocarbam-yl) 
disulfide; BRN 1725821; C-011160; Caswell No. 856; CCRIS 1282; Chipco thiram 75; Cunitex; 
Cyuram DS; Delsan; α,α′-Dithiobis(dimethylthio) formamide; N,N′-(Dithiodicarbonothioyl)bis(N-
methylmethanamine); EINECS 205-286-2; Ekagom TB; ENT 987; EPA pesticide chemical code 
079801; Falitram; Fermide; Fernacol; Fernasan; Fernasan A; Fernide; Flo pro T seed protectant; 
Hermal; Hermat TMT; Heryl; Hexathir; Kregasan; Mercuram; Methyl thiram; Methyl 
thiuramdisulfide; Methyl tuads; Metiur; NA 2771; Nobecutan; Nomersan; Normersan; NSC 1771; 
NSC 49512; NSC 622696; Orac TMTD; Panoram 75; Polyram ultra; Pomarsol; Pomersol forte; 
Pomasol; Puralin; RCRA waste number U244; Rezifilm; Royal TMTD; Sadoplon; Spotrete; 
Spotrete-F; Spotrete 75WDG; SQ 1489; Tersan; Tersan 75; Tetramethyldiurane sulphite; 
Tetramethylthiuram bisulfide; Tetramethylthiuram bisulphide; Tetramethylenethiuram disulfide; 
Tetramethylthioperoxydicarbonic diamide; Tetramethylthiocarbamoyl disulfide; Tetramethyl-
thioperoxydicarbonic diamide; Tetramethylthiuram disulfide; Tetramethylthiuram disulphide; 
N,N-Tetramethylthiuram disulfide; N,N,N′,N′-Tetramethylthiuram disulfide; Tetramethylthiuran 
disulfide; Tetramethylthiurane disulfide; Tetramethylthiurane disulphide; Tetramethylthiurum 
disulfide; Tetramethylthiurum disulphide; Tetrapom; Tetrasipton; Tetrathiuram disulfide; 
Tetrathiuram disulphide; Thillate; Thimer; Thiosan; Thiotex; Thiotox; Thiram 75; Thiramad; 
Thiram B; Thirame; Thirasan; Thiulix; Thiurad; Thiuram; Thiuram D; Thiuramin; Thiuram M; 
Thiuram M rubber accelerator; Thiuramyl; Thylate; Tirampa; Tiuramyl; TMTD; TMTDS; 
Trametan; Tridipam; Tripomol; TTD; Tuads; Tuex; Tulisan; USAF B-30; USAF EK-2089; USAF 
P-5; Vancida TM-95; Vancide TM; Vulcafor TMTD; Vulkacit MTIC. 
 

N

CH3 S

S

N
CH3

CH3
H3C

S

S  
 
CASRN: 137-26-8; DOT: 2771; DOT label: Poison; molecular formula: C6H12N2S4; FW: 240.44; 
RTECS: JO1400000; Merck Index: 12, 9510 
 
Physical state and color: 
Colorless to white to cream-colored crystals. May darken on exposure to air or light. 
 
Melting point (°C): 
155.6 (Weast, 1986) 
 
Boiling point (°C): 
310–315 at 15 mmHg (Weast, 1986) 
 
Density (g/cm3): 
1.29 at 20 °C (Hawley, 1981) 
 
Octanol/water partition coefficient, log Kow: 
1.70 (HPLC, Nakamura et al., 2001) 
 
Solubility in organics: 
Soluble in acetone (1.2 wt %), alcohol (<0.2 wt %), benzene (2.5 wt %), ether (<0.2 wt %) 
(Windholz et al., 1983), chloroform (230 g/L) (Worthing and Hance, 1991) 
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Solubility in water: 
30 mg/L at room temperature (Worthing and Hance, 1991) 
 
Vapor pressure (mmHg): 
8 x 10-6 at 20 °C (NIOSH, 1997) 
 
Environmental fate: 
 Biological. Odeyemi and Alexander (1977) isolated three strains of Rhizobium sp. that degraded 
thiram. One of these strains, Rhizobium meliloti, metabolized thiram to dimethylamine (DMA) and 
carbon disulfide, which formed spontaneously from dimethyldithiocarbamate (DMDT). The 
conversion of DMDT to DMA and carbon disulfide occurred via enzymatic and nonenzymatic 
mechanisms. 
 When thiram (100 ppm) was inoculated with activated sludge (30 ppm) at 25 °C and pH 7.0 for 
2 wk, 30% degraded. Metabolites included methionine, elemental sulfur, formaldehyde, 
dimethyldithiocarbamate-α-aminobutyric acid, and the corresponding keto acid (Kawasaki, 1980). 
 Soil. In both soils and water, chemical and biological mediated reactions can transform thiram to 
compounds containing the mercaptan group (Alexander, 1981). Decomposes in soils to carbon 
disulfide and dimethylamine (Sisler and Cox, 1954; Kaars Sijpesteijn et al., 1977). When a 
spodosol (pH 3.8) pretreated with thiram was incubated for 24 d at 30 °C and relative humidity of 
60 to 90%, dimethylamine formed as the major product. Minor degradative products included 
nitrite ions (nitration reduction) and dimethylnitrosamine (Ayanaba et al., 1973). 
 Plant. Major plant metabolites are ethylene thiourea, thiram monosulfide, ethylene thiram 
disulfide, and sulfur (Hartley and Kidd, 1987). 
 Photolytic. In methanol, thiram absorbed UV light at wavelengths >290 nm (Gore et al., 1971). 
 Chemical/Physical. Thiram is not flammable and is stable at room temperature. Emits nitrogen 
and sulfur oxides when heated to half-life at 25 °C and pH 7 is 5.3 d (Ellington et al., 1988). In an 
earlier study, Ellington et al. (1987) reported the following hydrolysis half-lives: 11.8 h at 85 °C 
(pH 3.22), 2.6 h at 65 °C (pH 6.97), and 23 min at 24 °C (pH 10.49). 
 
Exposure limits (mg/m3): NIOSH REL: TWA 5, IDLH 100; OSHA PEL: TWA 5; ACGIH TLV: 
TWA 1 (adopted). 
 
Symptoms of exposure: Irritates mucous membranes; dermatitis; with ethanol consumption: 
flush, erythema, pruritus, urticaria, headache, nausea, vomiting, diarrhea, weakness, dizziness, 
difficulty in breathing. Contact with skin may cause allergic reaction (NIOSH, 1997). 
 
Toxicity: 
 LC50 (96-h) for rainbow trout 0.13 mg/L, bluegill sunfish 0.23 mg/L, carp 4.0 mg/L (Hartley 
and Kidd, 1987), crawfish 4.3 ppm (Turf & Ornamental Chemicals Reference, 1991). 
 LC50 (48-h) for bluegill sunfish 230 ppb, channel catfish 630 ppb, rainbow trout 130 ppb (Turf 
& Ornamental Chemicals Reference, 1991). 
 Acute inhalation LC50 (4-h) for rats >0.5 mg/L air (Worthing and Hance, 1991). 
 Acute oral LD50 for wild birds 300 mg/kg, mice 1,350 mg/kg, rats 560 mg/kg, rabbits 210 
mg/kg (quoted, RTECS, 1985). 
 Reported NOELs for rats and dogs were <250 and 200 mg/kg diet, respectively (Worthing and 
Hance, 1991). 
 
Uses: Vulcanizer; seed disinfectant; rubber accelerator; rabbit, deer and rodent repellent; 
bacteriostat in soap. Protective fungicide applied to foliage to control Botrytis spp. On 
ornamentals, lettuce, soft fruit, and vegetables; Venturia pirina on pears. Also used in fields and 
orchards to control birds, rodents, and deer (Worthing and Hance, 1991). Prevents infestation of 
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common turf diseases such as Dollar Spot and Brown Patch and controls Snow Mold (Turf & 
Ornamental Chemicals Reference, 1991). 
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TOLUENE 
 
Synonyms: AI3-02261; Antisal 1a; BRN 0635760; C-01455; Caswell No. 859; CCRIS 2366; CP 
25; EINECS 203-625-9; EPA pesticide chemical code 080601; Methacide; Methylbenzene; 
Methyl-benzol; NCI-C07272; NSC 406333; Phenylmethane; RCRA waste number U220; Toluol; 
Tolusol; UN 1294. 
 

CH3

 
 
Note: May contain minute quantitities of benzene, butylbenzene, xylenes, and nonaromatic 
compounds as impurities. Technical grades may contain as much as 10% benzene. 
 
CASRN: 108-88-3; DOT: 1294; DOT label: Flammable liquid; molecular formula: C7H8; FW: 
92.14; RTECS: XS5250000; Merck Index: 12, 9667 
 
Physical state, color, and odor: 
Colorless, clear, flammable liquid with a pleasant, sweet or paint-like odor similar to benzene. At 
40 °C, the lowest concentration at which an odor was detected were 960 µg/L. Similarly at 25 °C, 
the lowest concentration at which a taste was detected was 960 µg/L (Young et al., 1996). 
Experimentally determined detection and recognition odor threshold concentrations were 600 
µg/m3 (160 ppbv) and 7.0 mg/m3 (1.9 ppmv), respectively (Hellman and Small, 1974). Leonardos 
et al. (1969) reported higher odor threshold concentrations for toluene derived from coke (4.68 
ppmv) and petroleum (2.14 ppmv). The average least detectable odor threshold concentrations in 
water at 60 °C and in air at 40 °C were 24 and 140 µg/L, respectively (Alexander et al., 1982). An 
odor threshold concentration of 330 ppbv was determined by a triangular odor bag method (Nagata 
and Takeuchi, 1990). Cometto-Muñiz and Cain (1994) reported an average nasal pungency 
threshold concentration of 29,574 ppmv. 
 
Melting point (°C): 
-95 (Weast, 1986) 
 
Boiling point (°C): 
110.65 (Martínez-Soria et al., 1999) 
 
Density (g/cm3): 
0.8712 at 15.00 °C, 0.8621 at 25.00 °C, 0.8526 at 35.00 °C (Moumouzias and Ritzoulis, 1997) 
0.8614 at 25.00 °C (Aminabhavi and Banerjee, 1999a) 
0.8666 at 20 °C, 0.8573 at 30 °C, 0.8480 at 40 °C (Sumer et al., 1968) 
0.8759 at 10.00 °C, 0.8439 at 45.00 °C, 0.8392 at 50.00 °C, 0.8345 at 55.00 °C, 0.8298 at 60.00 
°C (Kahl et al., 2003) 

 
Diffusivity in water (x 10-5 cm2/sec): 
0.85 at 20 °C (Witherspoon and Bonoli, 1969) 
0.95 at 25 °C (Bonoli and Witherspoon, 1968) 
0.93 at 25 °C (x = 10-5) (Gabler et al., 1996) 
0.621 at 10 °C, 0.915 at 25 °C, 1.22 at 40 °C (open tube elution method, Gustafson and Dickhut, 

1994) 
 
Dissociation constant, pKa: 
≈ 35 (Gordon and Ford, 1972) 
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Flash point (°C): 
4.5 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.1 (NIOSH, 1997) 
 
Upper explosive limit (%): 
7.1 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
8.891 (Kelley, 1929) 
8.903 (Scott et al., 1962) 
8.793 (Ziegler and Andrews, 1942) 
 
Heat of fusion (kcal/mol): 
1.582 (Kelley, 1929) 
1.586 (Scott et al., 1962) 
1.565 (Ziegler and Andrews, 1942) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
7.14 at 22 °C (dynamic stripping cell-MS, Karl et al., 2003) 
5.508 at 22 °C (SPME-GC, Saraullo et al., 1997) 
6.32 at 23 °C (headspace-GC, Miller and Stuart, 2000) 
6.48 at 25.0 °C (mole fraction ratio-GC, Leighton and Calo, 1981) 
5.93 at 25 °C (gas stripping-UV spectrophotometry, Warner et al., 1987) 
6.85 at 25 °C (static headspace-GC, Welke et al., 1998) 
2.52 at 20 °C (batch equilibrium, Gan and Dupont, 1989) 
4.21 at 25 °C (equilibrium static cell-GC, Chatkun Na Ayuttaya et al., 2001) 
6.66 at 23 °C (Anderson, 1992) 
6.46 at 25.0 °C (Ramachandran et al., 1996) 
7.69 (Hoff et al., 1993) 
3.81, 4.92, 5.55, 6.42, and 8.08 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
2.89, 3.85, 4.92, 6.51, and 8.27 at 10, 15, 20, 25, and 30 °C, respectively (headspace-GC, Perlinger 

et al., 1993) 
6.67 at 25 °C (gas stripping-UV spectrophotometry, Mackay et al., 1979) 
5.88 (Wasik and Tsang, 1970) 
6.65 at 25.0 °C (McAuliffe, 1971) 
5.26 at 25 °C (Vitenberg et al., 1975) 
6.36 at 25.0 °C (Kolb et al., 1992) 
5.43, 8.38, 11.2, 14.0, and 15.5 at 25, 30, 40, 45, and 50 °C, respectively (variable headspace 

method, Robbins et al., 1993) 
6.38 at 25.0 °C (Ettre et al., 1993) 
6.43 at 25 °C (EPICS-UV spectrophotometry, Allen et al., 1998) 
6.25 at 25 °C (Nielsen et al., 1994) 
Distilled water: 1.88, 2.14, 2.60, 4.29, and 5.49 at 2.0, 6.0, 10.0, 18.2, and 25.0 °C, respectively; 

natural seawater: 2.77 and 6.90 at 6.0 and 25.0 °C, respectively (EPICS, Dewulf et al., 1995) 
5.51 at 25 °C (gas purging method, Benzing et al., 1996) 
3.97, 5.68, 7.54, and 10.61 at 15, 25, 30, and 40 °C, respectively (SPME-GC, Bierwagen and 

Keller, 2001) 
At 25 °C (NaCl concentration, mol/L): 4.80 (0), 5.04 (0.1), 5.65 (0.3), 6.24 (0.5), 7.05 (0.7), 8.32 
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(1.0); salinity, NaCl = 37.34 g/L (°C): 4.92 (15), 6.62 (20), 7.98 (25), 9.48 (30), 11.74 (35), 
14.29 (40), 16.74 (45) (Peng and Wan, 1998). 

3.85 at 15 °C, 4.69 at 20 °C, 5.97 at 25 °C, 7.64 at 30 °C, 8.82 at 35 °C, 10.90 at 40 °C, 12.92 at 
45 °C (Peng and Wan, 1997) 

1.85, 2.20, 2.83, 4.71, and 6.57 at 2.0, 6.0, 10.0, 18.0, and 25.0 °C, respectively (EPICS-SPME, 
Dewulf et al., 1999) 

6.25, 10.80, 14.80, and 21.17 at 30, 40, 50, and 60 °C, respectively (Vane and Giroux, 2000) 
1.67 at 2 °C, 2.33 at 6 °C, 3.01 at 10 °C, 4.71 at 18 °C, 6.39 at 25 °C, 8.12 at 30 °C, 12.0 at 40 °C, 

17.4 at 50 °C, 22.6 at 60 °C (EPICS-SPME-GC, Görgényi et al., 2002) 
4.89 at 25 °C (air stripping-GC, Destaillats and Charles, 2002) 
5.88 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
1.05 at 40 °C, 1.68 at 50 °C, 2.62 at 60 °C, 3.15 at 70 °C, 3.97 at 80 °C (headspace-GC, Vane et 

al., 2001) 
 
Interfacial tension with water (dyn/cm): 
27.2 at 25 °C (Murphy et al., 1957) 
36.06 at 25 °C (Harkins et al., 1920) 
32.70 at 20 °C, 31.90 at 40 °C, 30.74 at 60 °C, 29.20 at 80 °C (Jasper and Seitz, 1959) 
 
Ionization potential (eV): 
8.82 ± 0.01 (Franklin et al., 1969) 
 
Bioconcentration factor, log BCF: 
0.92 (goldfish, Ogata et al., 1984) 
1.12 (eels, Ogata and Miyake, 1978) 
0.62 (mussels, Geyer et al., 1982) 
2.58 (algae, Geyer et al., 1984) 
3.28 (activated sludge), 1.95 (golden ide) (Freitag et al., 1985) 
3.18 green alga, Selenastrum capricornutum (Casserly et al., 1983) 
2.26, 2.30, 2.34, 2.28, 2.77, 3.36, 4.15, and 2.95 for olive, grass, holly, ivy, mock orange, pine, 

rosemary, and juniper leaves, respectively (Hiatt, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.06 (Abdul et al., 1987) 
2.18 (Sapsucker woods soil, Garbarini and Lion, 1986) 
1.74, 1.97, 2.13 (various Norwegian soils, Seip et al., 1986) 
1.66 (Vandreil sandy loam), 2.20 (Grimsby silt loam), 1.57 (Wendover silty loam) (Nathwani and 

Phillips, 1977) 
2.25 (sandy soil, Wilson et al., 1981) 
2.00 (estuarine sediment, Vowles and Mantoura, 1987) 
1.99–3.05 (silty clay), 3.03, 3.39 (coarse sand) (Pavlostathis and Mathavan, 1992) 
2.22 and 2.16 in Captina silt loam and McLaurin sandy loam, respectively (Walton et al., 1992) 
2.08 (river sediment), 2.03 (coal wastewater sediment) (Kopinke et al., 1995) 
2.26 (RP-HPLC immobilized humic acids, Szabo et al., 1990) 
2.39 (Schwarzenbach and Westall, 1981) 
2.96–3.03 (glaciofluvial, sandy aquifer, Nielsen et al., 1996) 
1.65 (Mt. Lemmon soil, Hu et al., 1995) 
2.74, 2.87, 3.41 (Cohansey sand), 2.92, 3.33, 4.04 (Potomac-Raritan-Magothy sandy loam) 

(Uchrin and Mangels, 1987) 
2.23, 2.32, 2.33, 2.34, 2.40, 2.31, and 2.34 at 2.3, 3.8, 6.2, 8.0, 13.5, 18.6, and 25.0 °C, 

respectively, for a Leie River (Belgium) clay (Dewulf et al., 1999a) 
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Octanol/water partition coefficient, log Kow: 
2.73 at 25 °C (modified shake-flask-UV spectrophotometry, Sanemasa et al., 1994) 
2.64 at 25 °C (generator column-RPLC, Schantz and Martire, 1987) 
2.65 at 25 °C (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, Wasik 

et al., 1981, 1983; generator column-HPLC/GC, Wasik et al., 1981; shake flask-GC, Jaynes and 
Vance, 1996) 

2.69 (generator column-HPLC, Garst, 1984; Hansch et al., 1968) 
2.21 (Veith et al., 1980) 
2.63 and 2.786 at 25 °C (shake flask-HPLC, Brooke et al., 1990) 
2.73 (quoted, Leo et al., 1971) 
2.78 (estimated using HPLC-MS, Burkhard et al., 1985a) 
2.79 at 25 °C (shake flask-UV spectrophotometry, Fujita et al., 1964; shake flask-GLC, de Bruijn 

et al., 1989) 
2.68 at 22–25 °C (shake flask-HPLC, Nahum and Horvath, 1980) 
2.72 (RP-HPLC, Garst and Wilson, 1984) 
2.32, 2.40, 2.46, 2.38, 2.41, and 2.32 at 2.2, 6.0, 10.0, 14.1, 18.7, and 24.8 °C, respectively (shake 

flask-GC, Dewulf et al., 1999a) 
3.06 (estimated from HPLC capacity factors, Eadsforth, 1986) 
 
Solubility in organics: 
Soluble in acetone, carbon disulfide, and ligroin; miscible with acetic acid, ethanol, benzene, 
ether, chloroform (U.S. EPA, 1985), and other organic solvents including xylenes, toluene, and 
ethylbenzene. 
 
Solubility in water: 
5.58, 5.71, 5.88, and 6.28 mM at 15.0, 25.0, 35.0, and 45.0 °C, respectively (Sanemasa et al., 

1982) 
519.5 mg/L at 25 °C (shake flask-GC, Mackay and Shiu, 1975) 
563.3 µL/L at 25.00 °C (shake flask-volumetric, Sada et al., 1975) 
500 mg/L at 25 °C (shake flask-UV spectrophotometry, Klevens, 1950) 
6.29 mM at 25.00 °C (shake flask-GC, Keely et al., 1988) 
524 mg/L at 25 °C (shake flask-HPLC, Banerjee, 1984) 
506.7 mg/kg at 25 °C. In natural seawater: 410, 410, and 418.5 mg/kg at 15, 20, and 25 °C, 

respectively (shake flask-GC, Rossi and Thomas, 1981) 
515 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
In mg/L: 658 at 0.4 °C, 646 at 3.6 °C, 628 at 10.0 °C, 624 at 11.2 °C, 623 at 14.9 °C, 621 at 15.9 
°C, 627 at 25.0 °C, 625 at 25.6 °C, 640 at 30.0 °C, 642 at 30.2 °C, 657 at 35.2 °C, 701 at 42.8 
°C, 717 at 45.3 °C (shake flask-UV spectrophotometry, Bohon and Claussen, 1951). 

530 mg/L solution at 25 °C (shake flask-UV spectrophotometry, Andrews and Keefer, 1949) 
570 mg/kg at 30 °C (shake flask-interferometer, Gross and Saylor, 1931) 
724 mg/L at 0 °C (Brookman et al., 1985) 
724 mg/kg at 0 °C, 573 mg/kg at 25 °C (shake flask-GC, Polak and Lu, 1973) 
534.8 mg/L at 25.0 °C in distilled water, 379.3 mg/L in artificial seawater at 25.0 °C (shake flask-

GC, Sutton and Calder, 1975) 
554.0 mg/kg at 25 °C. In NaCl solution at 25 °C (salinity, g/kg), mg/kg: 526 (1.002), 490 

(10.000), 402.0 (34.472), 359 (50.030), 182 (125.100), 106 (199.900), 53.8 (279.800), 37.2 
(358.700) (shake flask-GLC, Price, 1976) 

6.28 mM at 25.0 °C (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, 
Wasik et al., 1981, 1983) 

6.29 mM at 25.00 °C (shake flask-GC, Keeley et al., 1988) 
At 25 °C: 220 mg/L; 230 mg/L in salt water at 25 °C (Krasnoshchekova and Gubergrits, 1975) 
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660, 670 mg/kg at 23.5 °C (elution chromatography, Schwarz, 1980) 
6.69 mM at 25 °C (shake flask-UV spectrophotometry, Ben-Naim and Wilf, 1980) 
392 mg/L in seawater at 25 °C (Bobra et al., 1979) 
4.19 mM in 0.5 M NaCl at 25 °C (Wasik et al., 1984) 
7.13 mM at 35 °C (Hine et al., 1963) 
479 mg/kg at 21 °C (shake flask-GC, Chey and Calder, 1972) 
5.1 mM at 16 °C (shake flask-turbidimetric, Fühner, 1924) 
573 mg/L at 20 °C (air stripping-GC, Vozňáková et al., 1978) 
26 mM at 25 °C (Hogfeldt and Bolander, 1963) 
466.9 mg/L at 30 °C (vapor equilibrium-GC, McNally and Grob, 1984) 
0.052 wt % at 25 °C (shake flask-radiometry, Lo et al., 1986) 
538 mg/L (shake flask-GC, Coutant and Keigley, 1988) 
5.82 mmol/kg at 25 °C (shake flask-gravimetric, Morrison and Billett, 1952) 
In mg/kg: 612, 601, 586, 587, 573, 575, 569, 577, and 566 at 4.5, 6.3, 7.1, 9.0, 11.8, 12.1, 15.1, 

17.9, and 20.1 °C, respectively. In artificial seawater: 449, 429, 416, 405, and 397 at 0.19, 5.32, 
10.05, 14.96, and 20.04 °C, respectively (shake flask-UV spectrophotometry, Brown and Wasik, 
1974) 

In mg/kg: 575 at 10 °C, 577 at 20 °C, 588 at 30 °C (shake flask-UV spectrophotometry, Howe et 
al., 1987) 

In wt % (°C): 0.823 (114), 1.640 (147), 2.387 (169), 2.790 (183), 4.113 (207), 5.072 (224) 
(Guseva and Parnov, 1963) 

6.81 mmol/kg at 25.0 °C (shake flask-UV spectrophotometry, Vesala, 1974) 
3.43 mM at 25.00 °C (Sanemasa et al., 1985) 
5.65 mM at 25.0 °C (Sanemasa et al., 1987) 
547 and 12,600 mg/L at 25 and 200 °C, respectively (Yang et al., 1997) 
In wt % (°C): 0.12 (0), 0.09 (9.5), 0.08 (19.8), 0.08 (29.7), 0.10 (39.6), 0.09 (50.0), 0.10 (60.1), 

0.09 (70.4), 0.13 (81.0), 0.12 (90.2) (shake flask-GC, Stephenson, 1992) 
0.0768, 0.0735, and 0.0837 wt % at 10.0, 20.0, and 30.0 °C, respectively (Schwarz and Miller, 

1980) 
At 25 °C: 562.9 mg/L in distilled water; 347.9, 216.2, and 144.4 mg/L in 1.00, 2.00, and 3.00 

molal NaCl solutions, respectively (Poulson et al., 1999) 
540 mg/L at 5 °C, 516 mg/L at 25 °C, 519 mg/L at 25 °C, 555 mg/L at 35 °C, 632 mg/L at 45 °C 

(shake flask-GC, Ma et al., 2001) 
In mM: 6.11 at 0.5 °C, 5.99 at 5.00 °C, 5.88 at 15.00 °C, 6.03 at 25.00 °C, 6.40 at 35.00 °C, 6.86 

at 45.00 °C, 7.64 at 55.00 °C (HPLC, Dohányosová et al., 2001) 
In mole fraction (x 10-4) at 750 mmHg: 1.140 at 0.0 °C, 1.111 at 5.0 °C, 1.090 at 10.0 °C, 1.080 at 

15.0 °C, 1.080 at 20.0 °C, 1.121 at 30.0 °C, 1.151 at 35.0 °C, 1.201 at 40.0 °C, 1.251 at 45.0 °C, 
1.322 at 50.0 °C (equilibrium cell-UV spectrophotometry, Sawamura et al., 2001) 

 
Vapor density: 
3.77 g/L at 25 °C, 3.18 (air = 1) 
 
Vapor pressure (mmHg): 
6.76 at 0.00 °C, 9.82 at 6.06 °C, 13.22 at 11.02 °C, 21.78 at 19.99 °C, 36.48 at 29.89 °C, 58.08 at 

39.60 °C, 89.03 at 49.26 °C (static method, Munday et al., 1980) 
28.1 at 25 °C (quoted, Mackay et al., 1982) 
27.82 at 25.00 °C (GC, Hussam and Carr, 1985) 
59.2 at 40.00 °C (static method, Asmanova and Goral, 1980) 
 
Environmental fate: 
 Biological. Toluene can undergo two types of microbial attack. The first type proceeds via 
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immediate hydroxylation of the benzene ring, followed by ring cleavage. The second type of 
attack proceeds via oxidation of the methyl group followed by hydroxylation and ring cleavage 
(Fewson, 1981). A mutant of Pseudomonas putida oxidized toluene to (+)-cis-2,3-dihydroxy-1-
methylcyclohexa-1,4-diene (Dagley, 1972). Claus and Waker (1964) reported that Pseudomonas 
sp. and an Achromobacter sp. oxidized toluene to 3-methylcatechol. Other metabolites identified 
in the microbial degradation of toluene include cis-2,3-dihydroxy-2,3-dihydrotoluene, 3-
methylcatechol, benzyl alcohol, benzaldehyde, benzoic acid, catechol (quoted, Verschueren, 
1983), and 1-hydroxy-2-naphthoic acid (Claus and Walker, 1964). In a methanogenic aquifer 
material, toluene degraded completely to carbon dioxide (Wilson et al., 1986). In activated sludge, 
26.3% of the applied toluene mineralized to carbon dioxide after 5 d (Freitag et al., 1985). Based 
on a first-order degradation rate constant of 0.07/yr, the half-life of toluene is 39 d (Zoeteman et 
al., 1981). 
 In anoxic groundwater near Bemidji, MI, toluene anaerobically biodegraded to the intermediate 
benzoic acid (Cozzarelli et al., 1990). Methylmuconic acid was reported to be the biooxidation 
product of toluene by Nocardia corallina V-49, using n-hexadecane as the substrate. With 
methane as the substrate and Methylosinus trichosporium OB3b as the microorganism, 4-
hydroxytoluene and benzoic acid are the products of biooxidation. In addition, Methyloccus 
capsulatus was reported to bioxidize toluene to benzyl alcohol and cresol (Keck et al., 1989). 
When toluene (5 and 10 mg/L) was statically incubated in the dark at 25 °C with yeast extract and 
settled domestic wastewater inoculum for 7 d, 100% biodegradation with rapid adaptation was 
observed (Tabak et al., 1981). Pure microbial cultures isolated from soil hydroxylated toluene to 
2- and 4-hydroxytoluene (Smith and Rosazza, 1974). When toluene (5 and 10 mg/L) was statically 
incubated in the dark at 25 °C with yeast extract and settled domestic wastewater inoculum for 7 
d, complete biodegradation with rapid acclimation was observed (Tabak et al., 1981). 
Benzylsuccinic acid was identified as the first intermediate during the anaerobic degradation of 
toluene in gasoline-contaminated groundwater (Reusser and Field, 2002). 
 Bridié et al. (1979) reported BOD and COD values of 2.15 and 2.52 g/g, respectively, using 
filtered effluent from a biological sanitary waste treatment plant. These values were determined 
using a standard dilution method at 20 °C and stirred for a period of 5 d. The ThOD for toluene is 
3.13 g/g. 
 Estimated half-lives of toluene (3.6 g/L) from an experimental marine mesocosm during the 
spring (8–16 °C), summer (20–22 °C), and winter (3–7 °C) were 16, 1.5, and 13 d, respectively 
(Wakeham et al., 1983). 
 Photolytic. Cox et al. (1980) reported a rate constant of 7.2 x 10-12 cm3/molecule⋅sec for the 
reaction of gaseous toluene with OH radicals based on a value of 8 x 10-12 cm3/molecule⋅sec for 
the reaction of ethylene with OH radicals. 
 Surface Water. Mackay and Wolkoff (1973) estimated an evaporation half-life of 30.6 min from 
a surface water body that is 25 °C and 1 m deep. 
 Groundwater. Nielsen et al. (1996) studied the degradation of toluene in a shallow, 
glaciofluvial, unconfined sandy aquifer in Jutland, Denmark. As part of the in situ microcosm 
study, a cylinder that was open at the bottom and screened at the top was installed through a cased 
borehole approximately 5 m below grade. Five liters of water was aerated with atmospheric air to 
ensure aerobic conditions were maintained. Groundwater was analyzed weekly for approximately 
3 months to determine toluene concentrations with time. The experimentally determined first-
order biodegradation rate constant and corresponding half-life following a 5-d lag phase were 
0.4/d and 1.73 d, respectively. 
 Photolytic. Synthetic air containing gaseous nitrous acid and toluene exposed to artificial 
sunlight (λ = 300–450 nm) yielded methyl nitrate, peroxyacetal nitrate, and a nitro aromatic 
compound tentatively identified as a nitrophenol or nitrocresol (Cox et al., 1980). A n-hexane 
solution containing toluene and spread as a thin film (4 mm) on cold water (10 °C) was irradiated 
by a mercury medium pressure lamp. In 3 h, 26% of the toluene photooxidized into benzaldehyde, 
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benzyl alcohol, benzoic acid, and m-cresol (Moza and Feicht, 1989). Methane and ethane were 
reported as products of the gas-phase photolysis of toluene at 2537 Å (Calvert and Pitts, 1966). 
 Irradiation of toluene (80 ppm) by UV light (λ = 200–300 nm) on titanium dioxide in the 
presence of oxygen (20%) and moisture resulted in the formation of benzaldehyde and carbon 
dioxide. Carbon dioxide concentrations increased linearly with the increase in relative humidity. 
However, the concentration of benzaldehyde decreased with an increase in relative humidity. An 
identical experiment, but without moisture, resulted in the formation of benzaldehyde, carbon 
dioxide, hydrogen cyanide, and nitrotoluenes. In an atmosphere containing moisture and nitrogen 
dioxide (80 ppm), cresols, benzaldehyde, carbon dioxide, and nitrotoluenes were the 
photoirradiation products (Ibusuki and Takeuchi, 1986). 
 Irradiation of toluene in the presence of chlorine yielded benzyl hydroperoxide, benzaldehyde, 
peroxybenzoic acid, carbon monoxide, carbon dioxide, and other unidentified products (Hanst and 
Gay, 1983). The photooxidation of toluene in the presence of nitrogen oxides (NO and NO2) 
yielded small amounts of formaldehyde and traces of acetaldehyde or other low molecular weight 
carbonyls (Altshuller et al., 1970). Other photooxidation products not previously mentioned 
include phenol, phthalaldehydes, and benzoyl alcohol (Altshuller, 1983). A carbon dioxide yield 
of 8.4% was achieved when toluene adsorbed on silica gel was irradiated with light (λ >290 nm) 
for 17 h (Freitag et al., 1985). 
 Cox et al. (1980) reported a rate constant of 7.2 x 10-12 cm3/molecule⋅sec for the reaction of 
benzene with OH radicals based on a value of 8 x 10-12 cm3/molecule⋅sec for the reaction of 
ethylene with OH radicals. 
 Chemical/Physical. Products identified from the reaction of toluene with nitric oxide and OH 
radicals include benzaldehyde, benzyl alcohol, 3-nitrotoluene, p-methylbenzoquinone, and o-, m-, 
and p-cresol (Kenley et al., 1978). Gaseous toluene reacted with nitrate radicals in purified air 
forming the following products: benzaldehyde, benzyl alcohol, benzyl nitrate, and 2-, 3-, and 4-
nitro-toluene (Chiodini et al., 1993). Under atmospheric conditions, the gas-phase reaction with 
OH radicals and nitrogen oxides resulted in the formation of benzaldehyde, benzyl nitrate, 3-
nitrotoluene, and o-, m-, and p-cresol (Finlayson-Pitts and Pitts, 1986; Atkinson, 1990). 
 Kanno et al. (1982) studied the aqueous reaction of toluene and other aromatic hydrocarbons 
(benzene, o-, m-, and p-xylene, and naphthalene) with hypochlorous acid in the presence of 
ammonium ion. Although chlorination of the aromatic was observed with the formation of 2- and 
4-chlorotoluene, the major degradative pathway was cleavage of the aromatic ring by chloramine, 
forming cyanogen chloride (Kanno et al., 1982). The amount of cyanogen chloride formed was 
inversely proportional to the pH of the solution. At pH 6, the greatest amount of cyanogen 
chloride was formed when the reaction mixture contained ammonium ion and hypochlorous acid 
at a ratio of 2:3 (Kanno et al., 1982). 
 Augusti et al. (1998) conducted kinetic studies for the reaction of toluene (0.2 mM) and other 
monocyclic aromatics with Fenton’s reagent (8 mM hydrogen peroxide; [Fe+2] = 0.1 mM) at 25 
°C. They reported a reaction rate constant of 0.0310/min. 
 Toluene will not hydrolyze because it does not contain a hydrolyzable functional group (Kollig, 
1993). 
 At an influent concentration of 317 mg/L, treatment with GAC resulted in an effluent 
concentration of 66 mg/L. The adsorbability of the carbon used was 50 mg/g carbon (Guisti et al., 
1974). Similarly, at influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption 
capacities were 26, 9.4, 3.4, and 1.2 mg/g, respectively (Dobbs and Cohen, 1980). 
 In a marine ecosystem, the volatilization half-life of toluene at the temperature range of 2 to 10 
°C was 6 d (Wakeham et al., 1985). 
 
Exposure limits: NIOSH REL: TWA 100 ppm (375 mg/m3), STEL 150 ppm (560 mg/m3), IDLH 
500 ppm; OSHA PEL: TWA 200 ppm, ceiling 300 ppm, ceiling 10-min peak 500 ppm; ACGIH 
TLV: TWA 50 ppm (adopted). 
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Symptoms of exposure: May cause headache, dizziness, excitement, euphoria, hallucination, 
distorted perceptions, and confusion. Narcotic at high concentrations (Patnaik, 1992). 
 
Toxicity: 
 EC50 (8-d) for Selenastrum capricornutum 9.4 mg/L (Herman et al., 1990). 
 EC50 (72-h) for Selenastrum capricornutum 12.5 mg/L (Galassi et al., 1988). 
 EC50 (48-h) for Pseudokirchneriella subcapitata 22.24 mg/L (Hsieh et al., 2006). 
 LC50 (contact) for earthworm (Eisenia fetida) 75 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (14-d) for Poecilia reticulata 68.3 mg/L (Könemann, 1981). 
 LC50 (96-h) for Salmo gairdneri 5.8 mg/L, Poecilia reticulata 28.2 mg/L (Galassi et al., 1988), 
bluegill sunfish 13 mg/L (Spehar et al., 1982), Oncorhynchus kisutch fry 5.5 mg/L (Moles et al., 
1981), Cancer magister larvae 28 mg/L (Caldwell et al., 1976), Cyprinodon variegatus 280 to 480 
ppm using natural seawater (Heitmuller et al., 1981). 
 LC50 (72-h) for Cyprinodon variegatus 280 to 480 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for zebra fish 60 mg/L (Slooff, 1979), Daphnia magna 11.5 mg/L (Bobra et al., 
1983) and 310 mg/L (LeBlanc, 1980), Cyprinodon variegatus 280 to 480 ppm (Heitmuller et al., 
1981). 
 LC50 (24-h) for Palaemonetes pugio larvae 25.8 mg/g, adults 17.2 mg/L (Potera, 1975), 
Daphnia magna 310 mg/L (LeBlanc, 1980), grass shrimp (Palaemonetes pugio) larvae and adults 
were 25.8 and 17.2 mg/L, respectively (Environment Canada, 1982), Cyprinodon variegatus 280 
to 480 ppm (Heitmuller et al., 1981). 
 Acute oral LD50 for rats 5,000 mg/kg (quoted, RTECS, 1985). 
 LC50 (inhalation) for mice 5,320 ppm/8-h (quoted, RTECS, 1985). 
 Heitmuller et al. (1981) reported a NOEC of 280 ppm. 
 
Source: Detected in distilled water-soluble fractions of 87 octane gasoline (25.9 mg/L), 94 octane 
gasoline (86.9 mg/L), Gasohol (60.8 mg/L), No. 2 fuel oil (1.54 mg/L), jet fuel A (1.05 mg/L), 
diesel fuel (0.86 mg/L), military jet fuel (JP-4 (32.0 mg/L) (Potter, 1996), new motor oil (16.3 to 
16.9 8 µg/L), and used motor oil (781–814 µg/L) (Chen et al., 1994). The average volume percent 
and estimated mole fraction in American Petroleum Institute PS-6 gasoline are 3.519 and 0.04392, 
respectively (Poulsen et al., 1992). Schauer et al. (1999) reported toluene in a diesel-powered 
medium-duty truck exhaust at an emission rate of 3,980 µg/km. Diesel fuel obtained from a 
service station in Schlieren, Switzerland contained toluene at an estimated concentration of 374 
mg/L (Schluep et al., 2001). 
 Thomas and Delfino (1991) equilibrated contaminant-free groundwater collected from 
Gainesville, FL with individual fractions of three individual petroleum products at 24–25 °C for 
24 h. The aqueous phase was analyzed for organic compounds via U.S. EPA approved test method 
602. Average toluene concentrations reported in water-soluble fractions of unleaded gasoline, 
kerosene, and diesel fuel were 23.676, 1.065, and 0.552 mg/L, respectively. When the authors 
analyzed the aqueous-phase via U.S. EPA approved test method 610, average toluene 
concentrations in water-soluble fractions of unleaded gasoline, kerosene, and diesel fuel were 
lower, i.e., 12.969, 0.448, and 0.030 mg/L, respectively. 
 Kaplan et al. (1996) determined toluene concentrations in four different grades of gasolines. 
Average toluene concentrations were 32.6 g/L in regular unleaded gasoline, 28.7 g/L in leaded 
gasoline, 36.7 g/L in unleaded plus gasoline, and 40.9 g/L in Super unleaded gasoline. 
 Harley et al. (2000) analyzed the headspace vapors of three grades of unleaded gasoline where 
ethanol was added to replace methyl tert-butyl ether. The gasoline vapor concentrations of toluene 
in the headspace were 1.9 wt % for regular grade, 1.8 wt % for mid-grade, and 2.0 wt % for 
premium grade. 
 In 7 coal tar samples, toluene concentrations ranged from ND to 7,000 ppm (EPRI, 1990). 
Detected in 1-yr aged coal tar film and bulk coal tar at concentrations of <75 and 220 mg/kg, 
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respectively (Nelson et al., 1996). A high-temperature coal tar contained toluene at an average 
concentration of 0.25 wt % (McNeil, 1983). 
 Identified as one of 140 volatile constituents in used soybean oils collected from a processing 
plant that fried various beef, chicken, and veal products (Takeoka et al., 1996). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of toluene was 158 mg/kg of pine burned. Emission rates of toluene were not measured during 
the combustion of oak and eucalyptus. 
 Reported as an impurity (≤ 0.8 wt %) in 98.5 wt % benzyl mercpatan (Chevron Phillips, April 
2005). 
 
Drinking water standard (final): MCLG: 1 mg/L; MCL: 1 mg/L. In addition, a DWEL of 7 µg/L 
was recommended (U.S. EPA, 2000). 
 
Uses: Manufacture of caprolactum, medicines, dyes, perfumes, benzoic acid, trinitrotoluene, 
nitrotoluenes, o- and p-toluenesulfonic acid, o- and p-xylene, benzyl chloride, benzal chloride, 
benzotrichloride, halogenated toluenes; solvent for paints and coatings, gums, resins, rubber, oils, 
and vinyl compounds; adhesive solvent in plastic toys and model airplanes; diluent and thinner for 
nitrocellulose lacquers; detergent manufacturing; aviation gasoline and high-octane blending 
stock; preparation of toluene diisocyanate for polyurethane resins. 
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2,4-TOLUENE DIISOCYANATE 
 
Synonyms: AI3-015101; BRN 0744602; CCRIS 3742; Desmodur T80; 2,4-Diisocyanato-1-
methylbenzene; Diisocyanatoluene; 2,4-Diisocyanotoluene; Hylene T; Hylene TCPA; Hylene 
TLC; Hylene TM; Hylene TM-65; Hylene TRF; Isocyanic acid, methylphenylene ester; Isocyanic 
acid, 4-methyl-m-phenylene ester; 4-Methylphenylene diisocyanate; 4-Methylphenylene iso-
cyanate; Mondur TD; Mondur TD-80; Mondur TDS; Nacconate 100; NCI-C50533; Niax TDI; 
Niax TDI-P; NSC 4791; NSC 56759; RCRA waste number U223; Rubinate TDI 80/20; TDI; 2,4-
TDI; TDI-80; Toluene 2,4-diisocyanate; Tolyene-2,4-diisocyanate; Tolylene-2,4-diisocyanate; 
2,4-Tolylene diiso-cyanate; m-Tolylene diisocyanate; UN 2078. 
 

NN

CH3

O O

 
 
Note: Reagent grades of 2,4-toluene diisocyanate usually contains minor quantities of the isomer 
2,6-toluene diisocyanate. This compound is present in greater concentrations in technical grades. 
 
CASRN: 584-84-9; DOT: 2078; DOT label: Poison; molecular formula: C9H6N2O2; FW: 174.15; 
RTECS: CZ6300000; Merck Index: 12, 9668 
 
Physical state, color, and odor: 
Clear, colorless to light yellow liquid with a pungent, fruity odor. Odor threshold concentration in 
air is 2.14 ppmv (Leonardos et al., 1969). 
 
Melting point (°C): 
19.5–21.5 (Windholz et al., 1983) 
20–21 (Dean, 1987) 
 
Boiling point (°C): 
251 (Windholz et al., 1983) 
 
Density (g/cm3): 
1.2244 at 20 °C (Windholz et al., 1983) 
 
Flash point (°C): 
127 (NFPA, 1984) 
 
Lower explosive limit (%): 
0.9 (NFPA, 1984) 
 
Upper explosive limit (%): 
9.5 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Not applicable - reacts with water 
 
Octanol/water partition coefficient, log Kow: 
Not applicable - reacts with water 
 
Solubility in organics: 
Miscible with acetone, benzene, carbon tetrachloride, diglycol monomethyl ether, ether, kerosene 
(Windholz et al., 1983), and chlorobenzene (quoted, Keith and Walters, 1992) 
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Solubility in water: 
Not applicable - reacts with water 
 
Vapor density: 
7.12 g/L at 25 °C, 6.01 (air = 1) 
 
Vapor pressure (mmHg): 
0.0105 at 20.0 °C, 0.025 at 30.0 °C, 0.062 at 40.0 °C, 4.2 at 103.3 °C (gas saturation technique, 
Frensdorff and Adams, 1975) 
 
Environmental fate: 
 Chemical/Physical. Slowly reacts with water forming carbon dioxide and polyureas (NIOSH, 
1997; Windholz et al., 1983). 
 
Exposure limits: NIOSH REL: IDLH 2.5 ppm; OSHA PEL: ceiling 0.02 ppm (0.14 mg/m3); 
ACGIH TLV: TWA 5 ppb, STEL 20 ppb (adopted). 
 
Symptoms of exposure: Vapors may cause bronchitis, headache, sleeplessness, pulmonary 
edema, wheezing, shortness of breath, and chest congestion. Ingestion may cause coughing, 
vomiting, and gastrointestinal pain. Contact with skin may cause nausea, vomiting, abdominal 
pain, dermatitis, and skin sensitization (Patnaik, 1992). An irritation concentration of 4.00 mg/m3 
in air was reported by Ruth (1986). 
 
Toxicity: 
 Acute oral LD50 for rats 5,800 mg/kg, wild birds 100 mg/kg (quoted, RTECS, 1985). 
 LC50 values reported for fathead minnows at exposure time of 24, 72, and 96 h were 194.9, 
172.1, and 164.5 mg/L, respectively (Curtis et al., 1978). 
 LC50 (inhalation) for guinea pigs 13 ppm/4-h, mice 10 ppm/4-h, rats 14 ppm/4-h (quoted, 
RTECS, 1985). 
 
Uses: Manufacturing of polyurethane foams and other plastics; cross-linking agent for nylon 6. 
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o-TOLUIDINE 
 
Synonyms: AI3-24383; AIDS-18973; 1-Amino-2-methylbenzene; 2-Amino-1-methylbenzene; 2-
Aminotoluene; o-Aminotoluene; BRN 0741981; CCRIS 597; C.I. 37077; EINECS 202-429-0; 1-
Methyl-2-aminobenzene; 2-Methyl-1-aminobenzene; 2-Methylaniline; o-Methylaniline; 2-Meth-
ylbenzenamine; o-Methylbenzenamine; NSC 15348; RCRA waste number U328; 2-Toluidine; o-
Tolylamine; UN 1708. 
 

CH3

NH2

 
 
CASRN: 95-53-4; DOT: 1708; DOT label: Poison; molecular formula: C7H9N; FW: 107.16; 
RTECS: XU2975000; Merck Index: 12, 9674 
 
Physical state, color, and odor: 
Colorless to pale yellow liquid with an aromatic, aniline-like odor. Becomes reddish-brown on 
exposure to air and light. Odor threshold concentration is 250 ppb (quoted, Amoore and Hautala, 
1983). 
 
Melting point (°C): 
-14.7 (Weast, 1986) 
 
Boiling point (°C): 
200.2 (Weast, 1986) 
 
Density (g/cm3 at 20 °C): 
0.9984 (Weast, 1986) 
1.004 (quoted, Verschueren, 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.85 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
4.43 at 25 °C (Hall, 1930) 
4.5 at 25 °C (Golumbic and Goldbach, 1951) 
5.17 (Johnson and Westall, 1990) 
 
Flash point (°C): 
86 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
7.6 (Meva’a and Lichanot, 1990) 
 
Heat of fusion (kcal/mol): 
1.936 (Meva’a and Lichanot, 1990) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
1.98 at 25 °C (thermodynamic method-GC/UV spectrophotometry, Altschuh et al., 1999) 
 
Ionization potential (eV): 
7.47 (Lias, 1998) 
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Soil organic carbon/water partition coefficient, log Koc: 
2.61 (calculated, Mercer et al., 1990) 
 
Octanol/water partition coefficient, log Kow: 
1.29 (quoted, Leo et al., 1971) 
1.32 (HPLC, Carlson et al., 1975) 
1.40 (shake flask, Johnson and Westall, 1990) 
 
Solubility in organics: 
Soluble in alcohol and ether (Weast, 1986). 
 
Solubility in water (g/L at 25 °C): 
15 (quoted, Verschueren, 1983) 
16.33 (shake flask-GC, Chiou et al., 1982) 
 
Vapor density: 
4.38 g/L at 25 °C, 3.70 (air = 1) 
 
Vapor pressure (mmHg): 
0.1 at 20 °C, 0.3 at 30 °C (quoted, Verschueren, 1983) 
0.32 at 25 °C (Banerjee et al., 1990) 
 
Environmental fate: 
 Biological. Heukelekian and Rand (1955) reported a 5-d BOD value of 1.40 g/g which is 55.1% 
of the ThOD value of 2.54 g/g. 
 Chemical/Physical. Kanno et al. (1982) studied the aqueous reaction of o-toluidine and other 
substituted aromatic hydrocarbons (aniline, toluidine, 1- and 2-naphthylamine, phenol, cresol, 
pyrocatechol, resorcinol, hydroquinone, and 1-naphthol) with hypochlorous acid in the presence of 
ammonium ion. They reported that the aromatic ring was not chlorinated as expected but was 
cleaved by chloramine forming cyanogen chloride. As the pH was lowered, the amount of 
cyanogen chloride formed increased (Kanno et al., 1982). 
 o-Toluidine will not hydrolyze because it does not contain a hydrolyzable functional group 
(Kollig, 1993). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: IDLH 50 ppm; OSHA PEL: 
TWA 5 ppm (22 mg/m3); ACGIH TLV: TWA 2 ppm (adopted). 
 
Symptoms of exposure: May cause methemoglobinemia, anemia, and reticulocytosis. Contact 
with skin may cause irritation and dermatitis (Patnaik, 1992). 
 
Toxicity: 
 EC50 (48-h) and EC50 (24-h) values for Spirostomum ambiguum were 3,708 mg/L (Nałecz-
Jawecki and Sawicki, 1999). 
 LC50 (48-h) and LC50 (24-h) values for Spirostomum ambiguum were 5,412 mg/L (Nałecz-
Jawecki and Sawicki, 1999). 
 Acute oral LD50 in mice 520 mg/kg, rats 670 mg/kg, rabbits 840 mg/kg (quoted, RTECS, 1985). 
 
Source: As o+p-toluidine, detected in distilled water-soluble fractions of 87 octane gasoline and 
Gasohol at concentrations of 0.80 and 0.19 mg/L, respectively (Potter, 1996). o-Toluidine was 
detected in 77% of 65 gasoline (regular and premium) samples (62 from Switzerland, 3 from 
Boston, MA). At 25 °C, concentrations ranged from 13 to 18,000 µg/L in gasoline and 10 to 1,400 
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µg/L in water-soluble fractions. Average concentrations were 6.1 mg/L in gasoline and 0.47 mg/L 
in water-soluble fractions (Schmidt et al., 2002). 
 
Uses: Manufacture of dyes; vulcanization accelerator; organic synthesis. 
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TOXAPHENE 
 
Synonyms: Agricide maggot killer (F); Alltex; Alltox; Attac 4-2; Attac 4-4; Attac 6; Attac 6-3; 
Attac 8; Camphechlor; Camphochlor; Camphoclor; Caswell No. 861; CCRIS 600; Chemphene 
M5055; Chlorinated camphene; Chlorocamphene; Chlorter; Clorchem T-590; Compound 3956; 
Crestoxo; Crestoxo 90; EINECS 232-283-3; ENT 9735; EPA pesticide chemical code 080501; 
Estonox; Fasco-terpene; Geniphene; Gyphene; Hercules 3956; Hercules toxaphene; Huilex; 
Kamfochlor; M 5055; Melipax; Motox; NA 2761; NCI-C00259; Octachlorocamphene; PCC; 
Penphene; Phenacide; Phenatox; Phenphane; Polychlorcamphene; Polychlorinated camphenes; 
Polychlorocamphene; RCRA waste number P123; Strobane-T; Strobane T-90; Synthetic 3956; 
Texadust; Toxakil; Toxadust; Toxadust 10; Toxaphene 6E; Toxon 63; Toxyphen; Vertac 90%; 
Vertac toxaphene 90. 
 

CH2

CH3

CH3

8(Cl)

 
 
Note: No definitive structure can be illustrated. Toxaphene is a complex mixture of at least 175 
chlorinated camphenes; of this number, less than 10 structures are known (Casida et al., 1974). 
The following congeners were isolated from environmental samples: 2-exo,3-endo,5-
exo,9,9,10,10-heptachlorobornane, 3-exo,5-endo,6-exo,8,8,10,10-heptachlorobornane 2-endo, 3-
exo,5-endo,6-exo,8,8,10,10-octachlorobornane, and 2-exo,3-endo,5-exo,6-endo,9,9,10,10-octa-
chlorobornane (Vetter et al., 2000). According to Pollock and Kilgore (1978), the average chlorine 
content is 67 to 69%. 
 
CASRN: 8001-35-2; DOT: 2761; DOT label: Poison; molecular formula: C10H10Cl8; FW: 413.82; 
RTECS: XW5250000; Merck Index: 12, 9693 
 
Physical state, color, and odor: 
Yellow, waxy, nonflammable solid with a chlorine or terpene-like odor. Odor threshold 
concentration from water is 140 µg/L (quoted, Keith and Walters, 1992). 
 
Melting point (°C): 
65–90 (IARC, 1979) 
85 (Sims et al., 1988) 
 
Boiling point (°C): 
Decomposes at 120 (U.S. EPA, 1980a) 
 
Density (g/cm3): 
1.6 at 20 °C (Melnikov, 1971) 
 
Flash point (°C): 
28.9 in 10% xylene (quoted, Keith and Walters, 1992) 
 
Henry’s law constant (x 10-6 atm⋅m3/mol): 
4.89 at 25 °C (gas stripping-HC, Warner et al., 1987) 
0.99 at 10 °C, 3.56 at 20 °C, 6.81 at 30 °C, 8.49 at 35 °C, 14.8 at 40 °C (gas stripping, Jantunen 

and Bidleman, 2000) 
 
Bioconcentration factor, log BCF: 
3.53 (B. subtilis, Paris et al., 1977) 
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3.81 (freshwater fish), 3.72 (fish, microcosm) (Garten and Trabalka, 1983) 
6.30 (Arctic cod, Kucklick et al., 1994) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.18 using method of Kenaga and Goring (1980) 
 
Octanol/water partition coefficient, log Kow: 
3.30 (Paris et al., 1977) 
5.50 (Travis and Arms, 1988) 
3.23 (Rao and Davidson, 1980) 
 
Solubility in organics: 
120 g/L in alcohol at 25–30 °C (quoted, Meites, 1963) 
 
Solubility in water: 
≈ 3 ppm at 25 °C (Brooks, 1974) 
740 µg/L at 25 °C (extraction-GLC, Weil et al., 1974) 
1.75 mg/L at 25 °C (quoted, Warner et al., 1987) 
400 ppb at 20–25 °C (Weber, 1972) 
550 µg/L at 20 °C (Murphy et al., 1987) 
 
Vapor pressure (x 10-6 mmHg): 
33 at 20–25 °C (quoted, WHO, 1984a) 
1 (Sims et al., 1988) 
15.8 at 25 °C (2,2,5-endo-6-exo-8,9,10-heptachlorobornane, toxaphene component, Hinckley et 

al., 1990) 
 
Environmental fate: 
 Soil. Under reduced soil conditions, about 50% of the C-Cl bonds were cleaved (dechlorinated) 
by Fe2+ porphyrins forming two major toxicants having the molecular formulas C10H10Cl8 
(Toxicant A) and C10H11Cl7 (Toxicant B). Toxicant A reacted with reduced hematin yielding two 
reductive dechlorination products (C10H11Cl7), two dehydrodechlorination products (C10H9Cl7), 
and two other products (C10H10Cl6). Similarly, products formed from the reaction of Toxicant B 
with reduced hematin included two reductive dechlorination products (C10H12Cl6), one 
dehydrochlorination product (C10H10Cl6), and two products having the molecular formula 
C10H11Cl5 (Khalifa et al., 1976). The reported dissipation rate of toxaphene from soil is 0.010/d 
(Seiber et al., 1979). 
 Surface Water. Hargrave et al. (2000) calculated BAFs as the ratio of the compound tissue 
concentration [wet and lipid weight basis (ng/g)] to the concentration of the compound dissolved 
in seawater (ng/mL). Average log BAF values for toxaphene in ice algae and phytoplankton 
collected from the Barrow Strait in the Canadian Archipelago were <5.38 and <5.46, respectively. 
 Photolytic. Dehydrochlorination will occur after prolonged exposure to sunlight, releasing HCl 
(HSDB, 1989). Two compounds isolated from toxaphene, 2-exo,3-exo,5,5,6-
endo,8,9,10,10-nonachloroborane and 2-exo,3-exo,5,5,6-endo,8,10,10-octachloroborane, were 
irradiated with UV light (λ >290 nm) in a neutral aqueous solution and on a silica gel surface. 
Both compounds underwent reductive dechlorination, dehydrochlorination, and/or oxidation to 
yield numerous products including bicyclo[2.1.1]hexane derivatives (Parlar, 1988). 
 Chemical/Physical. Saleh and Casida (1978) demonstrated that toxicant B (2,2,5-endo,6-
exo,8,9,10-heptachlorobornane), the most active component of toxaphene, underwent reductive 
dechlorination at the geminal dichloro position, yielding 2-endo,5-endo,6-exo,8,9,10-hexa-
chlorobornane, and 2-exo,5-endo,6-exo,8,9,10-hexachlorobornane in various chemical, photo-
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chemical, and metabolic systems. 
 Toxaphene will slowly undergo hydrolysis resulting in the loss of chlorine atoms and the 
formation of HCl (Kollig, 1993). The hydrolysis rate constant for toxaphene at pH 7 and 25 °C 
was determined to be 8 x 10-6/h, resulting in a half-life of 9.9 yr. At 85 °C, experimentally 
determined hydrolysis half-lives were 9.8, 5.2, and 1.6 d at pH values of 3.24, 7.20, and 9.63, 
respectively (Ellington et al., 1987). 
 Emits toxic fumes of chlorides when heated to decomposition (Lewis, 1990). 
 
Exposure limits (mg/m3): Potential occupational carcinogen. NIOSH REL: IDLH 200; OSHA 
PEL: TWA 0.5; ACGIH TLV: TWA 0.5, STEL 1 (adopted). 
 
Symptoms of exposure: Nausea, confusion, agitation, tremors, convulsions, unconsciousness, dry 
red skin (NIOSH, 1987) 
 
Toxicity: 
 EC50 (48-h) for Daphnia magna 10 µg/L, Daphnia pulex 14.2 µg/L, Simocephalus serrulatus 19 
µg/L (Mayer and Ellersieck, 1986), Chironomus plumosus 30 µg/L (Johnson and Finley, 1980). 
 EC50 (24-h) for Daphnia pulex 23 µg/L, Simocephalus serrulatus 76 µg/L (Mayer and 
Ellersieck, 1986). 
 LC50 (34-d) for bluegill sunfish 0.7 µg/L (Spehar et al., 1982). 
 LC50 (7-d) for bluegill sunfish 1.4 µg/L (Spehar et al., 1982). 
 LC50 (96-h) for fish (Cyprinodon variegatus) 1.1 µg/L, fish (Leiostomus xanthurus) 0.5 µg/L, 
decapod (Palaemonete pugio) 4.4 µg/L, decapod (Penaeus duorarum) 1.4 µg/L (quoted, Reish and 
Kauwling, 1978), bluegill sunfish 2.4 to 4.7 µg/L (Spehar et al., 1982); freshwater mussels 
(Anodonta imbecilis) 740 µg/L (Keller, 1993), Atherix variegata 40 µg/L, Claassenia sabulosa 1.3 
µg/L, Gammarus fasciatus 26 µg/L, Pteronarcys californica 2.3 µg/L, Tipula sp. 18.0 µg/L, black 
bullhead 5.8 µg/L, brown trout 3.1 µg/L, carp 3.7 µg/L, channel catfish 13.1 µg/L, coho salmon 8 
µg/L, fathead minnows 18 µg/L, goldfish 14 µg/L, green sunfish 13 µg/L, largemouth bass 2.0 
µg/L, rainbow trout 10.6 µg/L, yellow perch 12 µg/L (Johnson and Finley, 1980). 
 Acute oral LD50 for ducks 31 mg/kg, dogs 15 mg/kg, guinea pigs 250 mg/kg, mice 112 mg/kg, 
rats 55 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard (final): MCLG: zero; MCL: 3 µg/L. In addition, a DWEL of 10 µg/L 
was recommended (U.S. EPA, 2000). 
 
Uses: Nonsystemic pesticide used primarily on cotton, lettuce, tomatoes, corn, peanuts, wheat, and 
soybean. Its use was banned by the U.S. EPA in 1982. 
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1,3,5-TRIBROMOBENZENE 
 
Synonyms: AI3-015483; BRN 1858917; EINECS 210-947-3; NSC 62439; 1,3,5-TBB; 1,3,5-
TBBz; sym-Tribromobenzene. 
 

Br

Br Br  
 
CASRN: 626-39-1; molecular formula: C6H3Br3; FW: 314.80 
 
Physical state: 
Solid 
 
Melting point (°C): 
121.81 (van der Linde et al., 2005) 
 
Boiling point (°C): 
271 at 765 mmHg (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.62 at 20 °C using method of Hayduk and Laudie (1974) 
 
Bioconcentration factor, log BCF: 
3.97–4.08 (rainbow trout, Oliver and Niimi, 1985) 
 
Ionization potential (eV): 
8.91–9.21 (Lias et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
4.05 using method of Chiou et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
4.62 (average of two values, generator column-HPLC, Garst, 1984) 
4.51 at 25 °C (shake flask-GC, Watarai et al., 1982) 
5.26 (Gobas et al., 1978) 
 
Solubility in organics: 
Soluble in benzene, chloroform, and ether (Weast, 1986) 
 
Solubility in water: 
2.51 µmol/L at 25 °C (shake flask-UV spectrophotometry, Yalkowsky et al., 1979) 
 
Environmental fate: 
 Photolytic. Peijnenburg et al. (1992) investigated the photodegradation of a variety of 
substituted aromatic halides using a Rayonet RPR-208 photoreactor equipped with 8 RUL 3,000-
Ǻ lamps (250–350 nm). The reaction of 1,3,5-tribromobenzene (initial concentration 10-5 M) was 
conducted in distilled water and maintained at 20 °C. Though no products were identified, the 
investigators reported photohydrolysis was the dominant transformation process. The measured 
pseudo-first-order reaction rate constant and corresponding half-life were 0.005/min and 140.5 
min., respectively. 
 Chemical/Physical. 1,3,5-Tribromobenzene will not hydrolyze to any reasonable extent. 
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Uses: Intermediate in drug manufacturing; organic synthesis; internal standard in analysis of 
aqueous samples. 
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TRIBUTYL PHOSPHATE 
 
Synonyms: AI3-00399; AIDS-188435; BRN 1710584; Butyl phosphate; n-Butyl phosphate; 
CCRIS 6106; Celluphos 4; EINECS 204-800-2; MCS 2495; NSC 8484; Phosphoric acid, tri-
butyl ester; TBP; Tri-n-butyl phosphate. 
 

P

O

O

OO

CH3

CH3 H3C

 
 
CASRN: 126-73-8; molecular formula: C12H27O4P; FW: 266.32; RTECS: TC7700000; Merck 
Index: 12, 9749 
 
Physical state, color, and odor: 
Clear, colorless to pale yellow, odorless, slightly flammable, oily liquid 
 
Melting point (°C): 
-81 (NIOSH, 1997) 
 
Boiling point (°C): 
289 (Weast, 1986) with decomposition (Windholz et al., 1983) 
 
Density (g/cm3): 
0.981 at 14.9 °C, 0.976 at 20.1 °C, 0.972 at 25.0 °C, 0.968 at 30.0 °C (De Lorenzi et al., 1997) 
0.975 at 25 °C, 0.968 at 30 °C, 0.963 at 35 °C, 0.961 at 40 °C, 0.954 at 45 °C (Swain et al., 1997) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.49 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
146 (open cup, NFPA, 1984) 
 
Bioconcentration factor, log BCF: 
1.04–1.69 (killifish), 0.78–1.04 (goldfish) (Sasaki et al., 1981) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.29 (commercial mixture) using method of Kenaga and Goring (1980) 
 
Octanol/water partition coefficient, log Kow: 
4.00 (commercial mixture, shake flask-GC, Saeger et al., 1979) 
 
Solubility in organics: 
Miscible with alcohol, ether (Sax and Lewis, 1987), and many other organic solvents (Dean, 1987) 
 
Solubility in water: 
0.0440 wt % at 25.00 °C, 0.0490 wt % at 50.00 °C (Dhouib-Sahnoun et al., 2002) 
280 ppm at 20–25 °C (commercial mixture, shake flask-GC, Saeger et al., 1979) 
In mg/L: 957 at 5.0 °C, 640 at 13.0 °C, 422 at 25.0 °C, 285 at 50.0 °C (Higgins et al., 1959) 
 
Vapor density: 
10.89 g/L at 25 °C, 9.19 (air = 1) 
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Vapor pressure (x 10-3 mmHg): 
0.30 at 15 °C, 1.13 at 25 °C (sorbent, trapping/thermal desorption GC, Skene and Krzymien, 1995) 
 
Environmental fate: 
 Biological. Indigenous microbes in Mississippi River water degraded tributyl phosphate to 
carbon dioxide. After 4 wk, 90.8% of the theoretical carbon dioxide had evolved (Saeger et al., 
1979). 
 Chemical/Physical. Complete hydrolysis yields 1-butanol and phosphoric acid via the 
intermediates dibutyl phosphate and monobutyl phosphate (Thomas and Macaskie, 1996). 
 
Exposure limits: NIOSH REL: TWA 0.2 ppm (2.5 mg/m3), IDLH 30 mg/m3; OSHA PEL: TWA 
5 mg/m3; ACGIH TLV: TWA 0.2 ppm (adopted). 
 
Symptoms of exposure: Depression of central nervous system and irritation of skin, eyes, and 
respiratory tract (Patnaik, 1992) 
 
Toxicity: 
 LC50 (48-h) for red killifish 68 mg/L (Yoshioka et al., 1986). 
 Acute oral LD50 for mice 1,189 mg/kg, rats 3,000 mg/kg (quoted, RTECS, 1985). 
 
Uses: Plasticizer for lacquers, plastics, cellulose esters, and vinyl resins; heat-exchange liquid; 
carbonless copy paper systems; in aircraft hydraulic fluids; solvent extraction of metal ions from 
solution of reactor products; uranium extraction and nuclear fuel reprocessing; pigment grinding 
assistant; antifoaming agent; solvent for nitrocellulose and cellulose acetate. 
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1,2,3-TRICHLOROBENZENE 
 
Synonyms: AI3-08095; AI3-15516; BRN 0956882; CCRIS 5944; EINECS 201-757-1; EINECS 
234-413-4; NSC 43432; 1,2,3-TCB; 1,2,3-TCBz; UN 2321. 
 

Cl

Cl

Cl  
 
CASRN: 87-61-6; DOT: 2321 (liquid); molecular formula: C6H3Cl3; FW: 181.45 
RTECS: DC2095000; Merck Index: 12, 9759 
 
Physical state and color: 
White crystals or platelets 
 
Melting point (°C): 
53.7 (Plato and Glasgow, 1969) 
 
Boiling point (°C): 
218–219 (Weast, 1986) 
 
Density (g/cm3): 
1.69 (Windholz et al., 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.67 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
113 (Windholz et al., 1983) 
 
Entropy of fusion (cal/mol⋅K): 
13.6 (Miller et al., 1984) 
14.99 (Plato and Glasgow, 1969) 
 
Heat of fusion (kcal/mol): 
4.900 (DSC, Plato and Glasgow, 1969) 
4.30 (Miller et al., 1984) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
8.9 at 20 °C (gas stripping-GC, Oliver, 1985) 
7.10 at 20 °C (wetted-wall column, ten Hulscher et al., 1992) 
12.5 at 25 °C (gas stripping-GC, Shiu and Mackay, 1997) 
8.36, 10.3, 13.2, 20.6, and 26.5 at 2.0, 6.0, 10.0, 18.0, and 25.0 °C, respectively (EPICS-SPME, 

Dewulf et al., 1999) 
 
Ionization potential (eV): 
9.18, 9.22 (Lias et al., 1998) 
 
Bioconcentration factor, log BCF: 
2.90, 3.28 (Poecilia reticulata), 3.08 (Oncorhynchus mykiss) (Devillers et al., 1996) 
4.11 (Poecilia reticulata, Könemann and van Leeuwen, 1980) 
4.54 (Atlantic croakers), 4.77 (blue crabs), 3.13 (spotted sea trout), 4.49 (blue catfish) (Pereira et 
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al., 1988) 
2.63 (wet weight based), 0.08 (lipid based) (Gambusia affinis, Chaisuksant et al., 1997) 
2.94 (pond snail, Legierse et al., 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.24 (average for 5 soils, Kishi et al., 1990) 
3.95 (Lake Oostvaarders plassen sediment, Ter Laak et al., 2005) 
3.97, 4.19, 5.09 (Paya-Perez et al., 1991) 
3.81 (lake sediment, Schrap et al., 1994) 
4.07 (Lake Oostvaarders plassen), 3.54 (Ransdorperdie), 3.62 (Noordzeekanaal) (Netherlands 

sediments, Sijm et al., 1997) 
3.35 (sandy soil), 3.38 (sand), 3.36 (peaty sand) (Van Gestel and Ma, 1993) 
 
Octanol/water partition coefficient, log Kow: 
4.00 (shake flask-HPLC, Kishi and Hashimoto, 1989) 
4.05 at 25 °C (shake flask-GC, Watarai et al., 1982) 
4.02 (estimated from RP-HPLC capacity factors, McDuffie, 1981) 
4.11 at 22 °C (shake flask-GC, Könemann et al., 1979) 
4.04 (generator column-GC, Miller et al., 1984; generator column, Doucette and Andren, 1988) 
4.14 (Chiou, 1985; shake flask-GC, Pereira et al., 1988) 
4.27 (Leo et al., 1981) 
 
Solubility in organics: 
Soluble in benzene and ether (Weast, 1986) 
 
Solubility in water: 
67.6 µmol/L at 25 °C (generator column-GC, Miller et al., 1984) 
13 mg/L at 25 °C (shake flask-GC, Boyd et al., 1998) 
18.0 mg/L at 25 °C (shake flask-HPLC, Banerjee, 1984; Chiou et al., 1986) 
174 µmol/L at 25 °C (shake flask-UV spectrophotometry, Yalkowsky et al., 1979) 
7.66, 19.31, and 45.61 mg/L at 4, 25, and 50 °C, respectively (generator column-GC, Shiu et al., 

1997) 
 
Vapor pressure (mmHg): 
2.1 at 25 °C (Banerjee et al., 1990) 
0.14 at 25 °C (extrapolated from vapor pressures determined at higher temperatures, Tesconi and 

Yalkowsky, 1998) 
 
Environmental fate: 
 Biological. Under aerobic conditions, soil microbes are capable of degrading 1,2,3-
trichlorobenzene to 1,2- and 1,3-dichlorobenzene and carbon dioxide (Kobayashi and Rittman, 
1982). A mixed culture of soil bacteria or a Pseudomonas sp. transformed 1,2,3-trichlorobenzene 
to 2,3,4-, 3,4,5-, and 2,3,6-trichlorophenol (Ballschiter and Scholz, 1980). 
 In an enrichment culture derived from a contaminated site in Bayou d’Inde, LA, 1,2,3-
trichlorobenzene underwent reductive dechlorination to 1,2- and 1,3-dichlorobenzene at relative 
molar yields of 1 and 99%, respectively. The maximum dechlorination rate, based on the 
recommended Michaelis-Menten model, was 60 nM/d (Pavlostathis and Prytula, 2000). 
 Photolytic. The sunlight irradiation of 1,2,3-trichlorobenzene (20 g) in a 100-mL borosilicate 
glass-stoppered Erlenmeyer flask for 56 d yielded 32 ppm pentachlorobiphenyl (Uyeta et al., 
1976). 
 When an aqueous solution containing 1,2,3-trichlorobenzene and a nonionic surfactant micelle 
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(Brij 58, a polyoxyethylene cetyl ether) was illuminated by a photoreactor equipped with 253.7-
nm monochromatic UV lamps, 1,2,4- and 1,3,5-trichlorobenzene formed as photoisomerization 
products. Continued irradiation of the solution would yield 1,2-, 1,3-, and 1,4-dichlorobenzene, 
chlorobenzene, benzene, phenol, hydrogen, and chloride ions. The photodecomposition half-life 
for this reaction, based on the first-order photodecomposition rate of 1.10 x 10-3/sec, is 10.5 min 
(Chu and Jafvert, 1994). 
 Chemical/Physical. At 70.0 °C and pH values of 3.07, 7.13, and 9.80, the hydrolysis half-lives 
were calculated to be 19.2, 15.0, and 34.4 d, respectively (Ellington et al., 1986). 
 Emits toxic chloride fumes when heated to decomposition. 
 
Toxicity: 
 Concentrations that reduce the fertility of Daphnia magna in 2 wk for 50% (EC50) and 16% 
(EC16) of the population are 0.20 and 0.08 mg/L, respectively (Calamari et al., 1983). An EC50 
value 540 nmol/L for growth rate reduction was determined for mosquito fish (Chaisuksant et al., 
1994). 
 EC50 (96-h) and EC50 (3-h) concentrations that inhibit the growth of 50% of Selenastrum 
capricornutum population are 0.9 and 2.2 mg/L, respectively (Calamari et al., 1983). 
 EC50 (48-h) for Daphnia magna 390 µg/L (Marchini et al., 1999), Pseudokirchneriella sub-
capitata 1.15 mg/L (Hsieh et al., 2006). 
 IC50 (24-h) for Daphnia magna 0.35 mg/L (Calamari et al., 1983). 
 LC50 (14-d) for Poecilia reticulata 2.3 mg/L (Könemann, 1981). 
 LC50 (96-h) for mosquito fish (Gambusia affinis) 12.1 µmol/L (Chaisuksant et al., 1998). 
 LC50 (48-h) for Salmo gairdneri 0.71 mg/L, Brachydanio rerio 3.1 mg/L (Calamari et al., 1983). 
 LC50 2,177 to 3,084 µg/L (soil porewater concentration) for earthworm (Eisenia andrei) and 
2,540 to 3,084 µg/L (soil porewater concentration) for earthworm (Lumbricus rubellus) (Van 
Gestel and Ma, 1993). 
 
Uses: The isomeric mixture is used to control termites; organic synthesis. 
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1,2,4-TRICHLOROBENZENE 
 
Synonyms: AI3-07775; BRN 0956819; C-06594; CCRIS 5945; EINECS 204-428-0; NSC 
406697; 1,2,4-TCB; 1,2,4-TCBz; 1,3,4-Trichlorobenzene; unsym-Trichlorobenzene; 1,2,4-
Trichlorobenzol; UN 2321. 
 

Cl

Cl

Cl  
 
CASRN: 120-82-1; DOT: 2321; molecular formula: C6H3Cl3; FW: 181.45; RTECS: DC2100000; 
Merck Index: 12, 9760 
 
Physical state, color, and odor: 
Colorless liquid with an odor similar to o-dichlorobenzene. Odor threshold concentration is 1.4 
(quoted, Amoore and Hautala, 1983). 
 
Melting point (°C): 
17 (Weast, 1986) 
 
Boiling point (°C): 
213.492 (Růžička et al., 1998) 
 
Density (g/cm3): 
1.4542 at 20 °C (Weast, 1986) 
1.4460 at 25 °C (quoted, Standen, 1964) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.78 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
105 (NFPA, 1984) 
 
Lower explosive limit (%): 
2.5 at 150 °C (NFPA, 1984) 
 
Upper explosive limit (%): 
6.6 at 150 °C (NFPA, 1984) 
 
Entropy of fusion (cal/mol⋅K): 
12.8 (Tsonopoulos and Prausnitz, 1971) 
 
Heat of fusion (kcal/mol): 
3.70 (Tsonopoulos and Prausnitz, 1971) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
1.2 (gas stripping-GC, Oliver, 1985) 
1.42 at 25 °C (gas stripping-UV spectrophotometry, Warner et al., 1987) 
1.29, 1.05, 1.83, 19.2, and 29.7 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
0.997 at 20.0 °C (wetted-wall column, ten Hulscher et al., 1992) 
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1.24, 2.27, 2.58, 3.06, and 3.90 at 2.0, 6.0, 10.0, 18.0, and 25.0 °C, respectively (EPICS-SPME, 
Dewulf et al., 1999) 

 
Ionization potential (eV): 
9.04 (Lias et al., 1998) 
 
Bioconcentration factor, log BCF: 
3.36–3.57 (fish tank), 3.08 (Lake Ontario) (rainbow trout, Oliver and Niimi, 1985) 
2.40 (algae, Geyer et al., 1984) 
2.23 (Crassostrea virginica, Schimmel and Garnas, 1981) 
3.15 (activated sludge), 2.69 (golden ide) (Freitag et al., 1985) 
4.76 (Atlantic croakers), 4.90 (blue crabs), 3.54 (spotted sea trout), 4.68 (blue catfish) (Pereira et 

al., 1988) 
3.45 (fathead minnow), 3.37 (green sunfish), 2.95 (rainbow trout) (Veith et al., 1979) 
3.11 (rainbow trout, Oliver and Niimi, 1985) 
2.61 (fathead minnow, Carlson and Kosian, 1987) 
In fingerling rainbow trout (Salmo gairdneri), values of 1.71, 2.01, and 2.38 were reported for 

muscle, liver, and bile, respectively, after an 8-h exposure; after a 35-d exposure, values of 1.95, 
2.59, and 3.15 were reported for muscle, liver, and bile, respectively (Melancon and Lech, 1980) 

 
Soil organic carbon/water partition coefficient, log Koc: 
2.94 (Woodburn silt loam soil, Chiou et al., 1983) 
3.01 (Scheunert et al., 1994) 
3.14 (Wilson et al., 1981) 
3.16 (peaty soil, Friesel et al., 1984) 
3.98, 4.61 (lacustrine sediments, Chin et al., 1988) 
3.09, 3.16 (Banerjee et al., 1985) 
3.19, 3.27 (Marlette soil, Lee et al., 1989) 
3.32 (Apison soil), 3.11 (Fullerton soil), 2.95 (Dormont soil) (Southworth and Keller, 1986) 
3.49 (Charles River sediment, Wu and Gschwend, 1986) 
4.08, 4.41, 5.11 (Paya-Perez et al., 1991) 
2.73 (muck), 2.89 (Eustis sand) (Brusseau et al., 1990) 
Average Kd values for sorption of 1,2,4-trichlorobenzene to corundum (α-Al2O3) and hematite (α-

Fe2O3) were 0.0110 and 0.0232 mL/g, respectively (Mader et al., 1997) 
3.58 (Calvert silt loam, Xia and Ball, 1999) 
 
Octanol/water partition coefficient, log Kow: 
4.02 (Chiou, 1985; shake flask-GC, Pereira et al., 1988) 
3.98 (generator column-GC, Miller et al., 1984; Chin et al., 1986; generator column, Doucette and 

Andren, 1988) 
4.23 (Mackay, 1982) 
3.97 at 25 °C (shake flask-GC, Watarai et al., 1982) 
4.11 (Hawker and Connell, 1988) 
3.93 at 22 °C (shake flask-GC, Könemann et al., 1979) 
4.176 (Kenaga and Goring, 1980) 
4.12 (Anliker and Moser, 1987) 
4.07 (estimated using HPLC, DeKock and Lord, 1987) 
4.05 at 25 °C (shake flask-GLC, de Bruijn et al., 1989) 
3.96 (estimated from HPLC capacity factors, Hammers et al., 1982) 
3.63 (generator column-HPLC/GC, Wasik et al., 1981) 
4.21 (estimated from HPLC capacity factors, Eadsforth, 1986) 
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Solubility in organics: 
Soluble in ether (Weast, 1986), and in other organic solvents and oils (ITII, 1986) 
 
Solubility in water: 
In mg/kg: 41 at 10 °C, 36 at 20 °C, 49 at 30 °C (shake flask-GC, Howe et al., 1987) 
44.8 mg/L at 25 °C (shake flask-GC, Tam et al., 1996) 
31.3 mg/L at 25 °C (shake flask-HPLC, Banerjee, 1984) 
48.8 mg/L at 25 °C (Neely and Blau, 1985) 
52 mg/L at 25 °C (shake flask-GC, Boyd et al., 1998) 
34.57 mg/L at 25 °C (shake flask-UV spectrophotometry, Yalkowsky et al., 1979) 
0.254 mM at 25 °C (generator column-GC, Miller et al., 1984) 
64.5 mg/L at 30 °C (vapor equilibrium-GC, McNally and Grob, 1983, 1984) 
28.6 mg/L 20 °C (Wilson et al., 1981) 
In mg/L: 32.9 at 5 °C, 28.5 at 15 °C, 36.5 at 25 °C, 39.8 at 35 °C, 46.5 at 45 °C (shake flask-GC, 

Ma et al., 2001) 
 
Vapor density: 
7.42 g/L at 25 °C, 6.26 (air = 1) 
 
Vapor pressure (mmHg): 
0.4 at 25 °C (quoted, Mackay et al., 1982; Neely and Blau, 1985) 
0.29 at 25 °C (quoted, Warner et al., 1987) 
 
Environmental fate: 
 Biological. Under aerobic conditions, biodegradation products may include 1,2-di-
chlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, and carbon dioxide (Kobayashi and 
Rittman, 1982). A mixed culture of soil bacteria or a Pseudomonas sp. transformed 1,2,4-tri-
chlorobenzene to 2,4,5- and 2,4,6-trichlorophenol (Ballschiter and Scholz, 1980). When 1,2,4-
trichlorobenzene was statically incubated in the dark at 25 °C with yeast extract and settled 
domestic wastewater inoculum, significant biodegradation occurred, with gradual acclimation 
followed by a deadaptive process in subsequent subcultures. At a concentration of 5 mg/L, 54, 70, 
59, and 24% losses were observed after 7, 14, 21, and 28-d incubation periods, respectively. At a 
concentration of 10 mg/L, only 43, 54, 14, and 0% were observed after 7, 14, 21, and 28-d 
incubation periods, respectively (Tabak et al., 1981). In activated sludge, <0.1% mineralized to 
carbon dioxide after 5 d (Freitag et al., 1985). 
 In an enrichment culture derived from a contaminated site in Bayou d’Inde, LA, 1,2,4-
trichlorobenzene underwent reductive dechlorination to 1,3- and 1,4-dichlorobenzene at relative 
molar yields of 4 and 96%, respectively. The maximum dechlorination rate, based on the 
recommended Michaelis-Menten model, was 4.6 nM/d (Pavlostathis and Prytula, 2000). 
 Surface Water. Estimated half-lives of 1,2,4-trichlorobenzene (0.5 µg/L) from an experimental 
marine mesocosm during the spring (8–16 °C), summer (20–22 °C), and winter (3–7 °C) were 22, 
11, and 12 d, respectively (Wakeham et al., 1983). 
 Photolytic. A carbon dioxide yield of 9.8% was achieved when 1,2,4-trichlorobenzene adsorbed 
on silica gel was irradiated with light (λ >290 nm) for 17 h (Freitag et al., 1985). 
 The sunlight irradiation of 1,2,4-trichlorobenzene (20 g) in a 100-mL borosilicate glass-stop-
pered Erlenmeyer flask for 56 d yielded 9,770 ppm 2,4,5,2′,5′-pentachlorobiphenyl (Uyeta et al., 
1976). 
 When an aqueous solution containing 1,2,4-trichlorobenzene (45 µM) and a nonionic surfactant 
micelle (Brij 58, a polyoxyethylene cetyl ether) was illuminated by a photoreactor equipped with 
253.7-nm monochromatic UV lamps for 48 min, the chloride ion concentration increased from 9.4 
x 10-7 to 1.1 x 10-4 M and the pH decreased from 6.9 to 4.0. Intermediate products identified 
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during this reaction included all dichlorobenzenes and the photoisomerization products 1,2,3- and 
1,3,5-trichlorobenzene. The photodecomposition half-life for this reaction, based on the first-order 
photodecomposition rate of 1.21 x 10-3/sec, is 9.6 min (Chu and Jafvert, 1994). A room 
temperature rate constant of 5.32 x 10-13 cm3/molecule⋅sec was reported for the vapor-phase 
reaction of 1,2,4-trichlorobenzene with OH radicals (Atkinson, 1985). 
 Chemical/Physical. The hydrolysis half-life was estimated to be >900 yr (Ellington et al., 1988). 
At 70.0 °C and pH values of 3.10, 7.11, and 9.77, the hydrolysis half-lives were calculated to be 
18.4, 6.6, and 5.9 d, respectively (Ellington et al., 1986). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 157, 77.6, 38.4, and 19.0 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits: NIOSH REL: TWA ceiling 5 ppm (40 mg/m3); ACGIH TLV: ceiling 5 ppm 
(adopted). 
 
Symptoms of exposure: An irritation concentration of 40.00 mg/m3 in air was reported by Ruth 
(1986). 
 
Toxicity: 
 EC10 and EC50 concentrations inhibiting the growth of alga Scenedesmus subspicatus in 96 h 
were 3.0 and 8.4 mg/L, respectively (Geyer et al., 1985). 
 EC50 (96-h) and EC50 (3-h) concentrations that inhibit the growth of 50% of Selenastrum 
capricornutum population were 1.4 and 3.9 mg/L, respectively (Calamari et al., 1983). 
 EC50 (48-h) for Daphnia magna 1.09 mg/L (Marchini et al., 1999), Pseudokirchneriella sub-
capitata 1.19 mg/L (Hsieh et al., 2006). 
 IC50 (24-h) for Daphnia magna 1.2 mg/L (Calamari et al., 1983). 
 LC50 (contact) for earthworm (Eisenia fetida) 27 µg/cm2 (Neuhauser et al., 1985). 
 LC50 for red killifish 65 mg/L (Yoshioka et al., 1986). 
 LC50 (14-d) for Poecilia reticulata 2.4 mg/L (Könemann, 1981). 
 LC50 (96-h) for fathead minnows 2.9 mg/L (Veith et al., 1983), bluegill sunfish 3.4 mg/L 
(Spehar et al., 1982), Cyprinodon variegatus 21 ppm using natural seawater (Heitmuller et al., 
1981); Palaemonetes pugio 0.54 mg/L (Clark et al., 1987). 
 LC50 (72-h) for Cyprinodon variegatus 47 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for Daphnia magna 50 mg/L (LeBlanc, 1980), Salmo gairdneri 1.95 mg/L, 
Brachydanio rerio 6.3 mg/L (Calamari et al., 1983), Cyprinodon variegatus >47 ppm (Heitmuller 
et al., 1981). 
 LC50 (24-h) for Daphnia magna 110 mg/L (LeBlanc, 1980), Cyprinodon variegatus >47 ppm 
(Heitmuller et al., 1981). 
 Acute oral LD50 for mice 300 mg/kg, rats 756 mg/kg (quoted, RTECS, 1985). 
 Heitmuller et al. (1981) reported a NOEC of 15 ppm. 
 
Drinking water standard (final): MCLG: 70 µg/L; MCL: 70 µg/L. In addition, a DWEL of 50 
µg/L was recommended (U.S. EPA, 2000). 
 
Uses: Solvent in chemical manufacturing; dyes and intermediates; dielectric fluid; synthetic 
transformer oils; lubricants; heat-transfer medium; insecticides; organic synthesis. 
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1,3,5-TRICHLOROBENZENE 
 
Synonyms: AI3-22031; CCRIS 5946; EINECS 203-608-6; NSC 4389; 1,3,5-TCB; 1,3,5-TCBz; 
TCZ; sym-Trichlorobenzene; UN 2321. 
 

Cl

Cl Cl  
 
CASRN: 108-70-3; DOT: 2321 (liquid); molecular formula: C6H3Cl3; FW: 181.45; RTECS: 
DC2100100; Merck Index: 12, 9761 
 
Physical state: 
Crystals 
 
Melting point (°C): 
63.5 (Plato and Glasgow, 1969) 
 
Boiling point (°C): 
208 at 763 mmHg (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.67 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
107 (Windholz et al., 1983) 
 
Entropy of fusion (cal/mol⋅K): 
13.4 (Miller et al., 1984) 
12.92 (DSC, Plato and Glasgow, 1969) 
13.9 (Tsonopoulos and Prausnitz, 1971) 
 
Heat of fusion (kcal/mol): 
4.350 (Plato and Glasgow, 1969) 
4.49 (Miller et al., 1984) 
4.66 (Tsonopoulos and Prausnitz, 1971) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
1.9 at 20 °C (gas stripping-GC, Oliver, 1985) 
1.89 at 20 °C (wetted-wall column, ten Hulscher et al., 1992) 
1.83, 2.04, 2.64, 4.49, and 5.24 at 2.0, 6.0, 10.0, 18.0, and 25.0 °C, respectively (EPICS-SPME, 

Dewulf et al., 1999) 
 
Ionization potential (eV): 
9.30 (Lias, 1998) 
 
Bioconcentration factor, log BCF: 
3.26 (Oncorhynchus mykiss), 3.48 (Poecilia reticulata) (Devillers et al., 1996) 
4.40 (Atlantic croakers), 4.45 (blue crabs), 3.51 (spotted sea trout), 4.22 (blue catfish) (Pereira et 

al., 1988) 
4.15 (Poecilia reticulata, Könemann and van Leeuwen, 1980) 
2.68 (pond snail, Legierse et al., 1998) 



1,3,5-Trichlorobenzene    1037 
 

 

Soil organic carbon/water partition coefficient, log Koc: 
>2.55, 2.85 (forest soil), >2.61 (agricultural soil) (Seip et al., 1986) 
5.7 (average of 5 suspended sediment samples from the St. Clair and Detroit Rivers, Lau et al., 

1989) 
Kd = 1.3 mL/g on a Cs+-kaolinite (Haderlein and Schwarzenbach, 1993) 
4.18, 4.39, 5.23 (Paya-Perez et al., 1991) 
3.96 (lake sediment, Schrap et al., 1994) 
5.10 (Oliver and Charlton, 1984) 
 
Octanol/water partition coefficient, log Kow: 
4.02 at 25 °C (generator column-GC, Miller et al., 1984; generator column, Doucette and Andren, 

1988) 
4.15 at 22 °C (shake flask-GC, Könemann et al., 1979) 
4.18 (generator column-HPLC, Garst, 1984) 
4.19 at 25 °C (shake flask-GC, Watarai et al., 1982) 
4.31 (Chiou, 1985; shake flask-GC, Pereira et al., 1988) 
4.40 at 13 °C, 4.32 at 19 °C, 4.04 at 28 °C, 3.93 at 33 °C (shake flask-GC, Opperhuizen et al., 

1988) 
4.52, 4.43, 4.34, 4.21, and 4.09 at 5, 15, 25, 35, and 45 °C, respectively (shake flask-GC, Bahadur 

et al., 1997) 
3.91 at 25 °C (modified shake-flask-UV spectrophotometry, Sanemasa et al., 1994) 
 
Solubility in organics: 
Soluble in benzene, ether, ligroin (Weast, 1986), glacial acetic acid, carbon disulfide, and 
petroleum ether (Windholz et al., 1983) 
 
Solubility in water: 
2.7 µmol/L at 25 °C (generator column-GC, Miller et al., 1984) 
2.4 mg/L at 25 °C (shake flask-GC, Boyd et al., 1998) 
6.01 mg/L at 25 °C (shake flask-HPLC, Banerjee, 1984) 
In mg/L: 4.62 at 5 °C, 6.29 at 15 °C, 8.46 at 25 °C, 11.14 at 35 °C, 15.55 at 45 °C (generator 

column-GC, Shiu et al., 1997) 
 
Vapor pressure (mmHg): 
0.58 at 25 °C (quoted, Mackay et al., 1982) 
 
Environmental fate: 
 Biological. Under aerobic conditions, soil microbes degraded 1,3,5-trichlorobenzene to 1,3- and 
1,4-dichlorobenzene and carbon dioxide (Kobayashi and Rittman, 1982). A mixed culture of soil 
bacteria or a Pseudomonas sp. transformed 1,3,5-trichlorobenzene to 2,4,6-trichlorophenol 
(Ballschiter and Scholz, 1980). 
 In an enrichment culture derived from a contaminated site in Bayou d’Inde, LA, 1,3,5-
trichlorobenzene underwent reductive dechlorination yielding 1,3-dichlorobenzene. The maximum 
dechlorination rate, based on the recommended Michaelis-Menten model, was 9.5 nM/d 
(Pavlostathis and Prytula, 2000). 
 Photolytic. The sunlight irradiation of 1,3,5-trichlorobenzene (20 g) in a 100-mL borosilicate 
glass-stoppered Erlenmeyer flask for 56 d yielded 160 ppm pentachlorobiphenyl (Uyeta et al., 
1976). A photooxidation half-life of 6.17 months was reported for the vapor-phase reaction of 
1,3,5-trichlorobenzene with OH radicals (Atkinson, 1985). 
 When an aqueous solution, containing 1,3,5-trichlorobenzene and a nonionic surfactant micelle 
(Brij 58, a polyoxyethylene cetyl ether), was illuminated by a photoreactor equipped with 253.7-
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nm monochromatic UV lamps, 1,2,4-trichlorobenzene formed as a result of photoisomerization. 
Based on photodechlorination of other polychlorobenzenes under similar conditions, it was 
suggested that dichlorobenzenes, chlorobenzene, benzene, phenol, hydrogen, and chloride ions 
would form as photodegradation products. The photodecomposition half-life for this reaction, 
based on the first-order photodecomposition rate of 1.07 x 10-3/sec, is 10.8 min (Chu and Jafvert, 
1994). 
 Peijnenburg et al. (1992) investigated the photodegradation of a variety of substituted aromatic 
halides using a Rayonet RPR-208 photoreactor equipped with 8 RUL 3,000-Ǻ lamps (250–350 
nm). The reaction of 1,3,5-trichlorobenzene (initial concentration 10-5 M) was conducted in 
distilled water and maintained at 20 °C. Though no products were identified, the investigators 
reported photohydrolysis was the dominant transformation process. The measured pseudo-first-
order reaction rate constant and corresponding half-life were 0.003/min and 205.5 min., 
respectively. 
 
Toxicity: 
 EC50 (48-h) for Daphnia magna 2.66 mg/L (Marchini et al., 1999), Pseudokirchneriella sub-
capitata 3.11 mg/L (Hsieh et al., 2006). 
 LC50 (14-d) for Poecilia reticulata 7.4 µg/L (Könemann, 1981). 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however, a DWEL of 200 
µg/L was recommended (U.S. EPA, 2000). 
 
Uses: Organic synthesis. 
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1,1,1-TRICHLOROETHANE 
 
Synonyms: Aerothene; Aerothene TT; AI3-02061; Baltana; BRN 1731614; Caswell No. 875; CF 
2; Chloroethene; Chloroethene NU; Chlorothane NU; Chlorothene; Chlorothene NU; Chlor-
othene VG; Chlorten; Genklene; EINECS 200-756-3; EPA pesticide chemical code 081201; F 
140A; Inhibisol; Methyl chloroform; Methyltrichloromethane; NCI-C04626; RCRA waste num-
ber U226; Solvent 111; α-T; 1,1,1-TCA; 1,1,1-TCE; α-Trichloroethane; Triethane; UN 2831. 
 

Cl

CH3Cl

Cl  
 
Note: According to U.S. EPA (2006), 1,1,1-trichloroethane was commonly stabilized with 1,4-
dioxane at concentrations ranging from 2 to 3.5%. 
 
CASRN: 71-55-6; DOT: 2831; molecular formula: C2H3Cl3; FW: 133.40; RTECS: KJ2975000; 
Merck Index: 12, 9266 
 
Physical state, color, and odor: 
Colorless, watery liquid with a dusty, sooty or polish-type odor similar to chloroform. At 40 °C, 
the average odor threshold concentration and the lowest concentration at which an odor was 
detected were 20,000 and 2,200 µg/L, respectively. At 25 °C, the lowest concentration at which a 
taste was detected was 1,500 µg/L, respectively (Young et al., 1996). The average least detectable 
odor threshold concentrations in water at 60 °C and in air at 40 °C were 0.47 and 0.32 mg/L, 
respectively (Alexander et al., 1982). 
 
Melting point (°C): 
-30.6 (Stull, 1947) 
 
Boiling point (°C): 
73.85 (Krishnaiah and Surendranath, 1996) 
 
Density (g/cm3): 
1.3390 at 20 °C (Weast, 1986) 
1.3330 at 25.00 °C (Vijaya Kumar et al., 1996) 
1.37068 at 0 °C, 1.34587 at 15 °C (quoted, Standen, 1964) 
1.32092 at 30.00 °C (Krishnaiah and Surendranath, 1996) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.89 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
None (NFPA, 1984) 
≤25 (Kuchta et al., 1968) 
 
Lower explosive limit (%): 
7.5 (NFPA, 1984) 
 
Upper explosive limit (%): 
12.5 (NFPA, 1984) 
 
Heat of fusion (kcal/mol): 
0.562 (quoted, Riddick et al., 1986) 
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Henry’s law constant (x 10-2 atm⋅m3/mol): 
3.45 at 25 °C (Pearson and McConnell, 1975) 
1.35 at 20 °C (batch equilibrium, Gan and Dupont, 1989) 
1.5 at 20 °C (quoted, Roberts and Dändliker, 1983) 
2.74 at 37 °C (Sato and Nakajima, 1979) 
0.965, 1.15, 1.46, 1.74, and 2.11 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et 

al., 1988) 
1.26, 2.00, 2.35, and 2.81 at 20, 30, 35, and 40 °C, respectively (Tse et al., 1992) 
At 25 °C: 1.30 and 2.30 in distilled water and seawater, respectively (Hunter-Smith et al., 1983) 
0.480, 0.635, 0.696, 1.127, and 1.490 at 2.0, 6.0, 10.0, 18.2, and 25.0 °C, respectively; natural 

seawater: 7.90 and 18.6 at 6.0 and 25.0 °C, respectively (EPICS, Dewulf et al., 1995) 
1.74, 2.38, and 3.19 at 26.3, 35.0, and 44.8 °C, respectively (variable headspace method, Hansen 

et al., 1993, 1995) 
1.69 at 25 °C (EPICS, Gossett, 1987) 
2.00 at 25.0 °C (mole fraction ratio-GC, Leighton and Calo, 1981) 
1.85 at 25 °C (Hoff et al., 1993) 
1.36 at 20.0 °C, 1.98 at 30.0 °C, 2.92 at 40.0 °C (equilibrium static cell, Wright et al., 1992) 
1.76, 2.18, 2.64, 3.55, and 4.11 at 25, 30, 40, 45, and 50 °C, respectively (variable headspace 

method, Robbins et al., 1993) 
1.27 at 20.00 °C (inert gas stripping, Hovorka and Dohnal, 1997) 
0.823, 1.34, and 2.12 at 10, 20, and 30 °C, respectively (Munz and Roberts, 1987) 
1.87, 2.95, 3.89, and 5.33 at 30, 40, 50, and 60 °C, respectively (Vane and Giroux, 2000) 
1.17 at 30 °C (headspace-GC, Sanz et al., 1997) 
2.77 at 40 °C, 4.27 at 50 °C, 6.31 at 60 °C, 7.91 at 70 °C, 8.98 at 80 °C (headspace-GC, Vane et 

al., 2001) 
 
Interfacial tension with water (dyn/cm): 
36.6 at 25 °C (quoted, Freitas et al., 1997) 
 
Ionization potential (eV): 
10.82 (quoted, Horvath, 1982) 
 
Bioconcentration factor, log BCF: 
0.95 (bluegill sunfish, Veith et al., 1980) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.25 (Willamette silt loam, Chiou et al., 1979) 
2.02 (Eerd soil), 2.24 (Podzol soil) (Loch et al., 1986) 
2.03 (Friesel et al., 1984) 
2.15, 2.50 (Allerod), 2.40 (Borris), 3.18, 3.19 (Brande), 2.15, 2.85 (Finderup), 2.79 (Gunderup), 

 2.41 (Herborg), 3.01 (Rabis), 2.60, 2.63 (Tirstrup), 2.26 (Tylstrup), 3.24 (Vasby), 2.68, 2.80 
(Vejen), 2.52, 3.29, 3.40 (Vorbasse) (Larsen et al., 1992) 

1.95, 1.98, 1.98, 1.99, 2.01, 1.98, and 2.03 at 2.3, 3.8, 6.2, 8.0, 13.5, 18.6, and 25.0 °C, 
respectively, for a Leie River (Belgium) clay (Dewulf et al., 1999a) 

 
Octanol/water partition coefficient, log Kow: 
2.48 (Neely and Blau, 1985) 
2.49 (Hansch and Leo, 1979) 
2.47 (Veith et al., 1980) 
2.17 (Schwarzenbach et al., 1983) 
2.47, 2.50, and 2.52 at 25, 35, and 50 °C, respectively (GLC, Bhatia and Sandler, 1995) 
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2.18, 2.18, 2.28, 2.24, 2.29, and 2.20 at 2.2, 6.0, 10.0, 14.1, 18.7, and 24.8 °C, respectively (shake 
flask-GC, Dewulf et al., 1999a) 

 
Solubility in organics: 
Sparingly soluble in ethyl alcohol; freely soluble in carbon disulfide, benzene, ethyl ether, 
methanol, carbon tetrachloride (U.S. EPA, 1985), and many other organic solvents 
 
Solubility in water: 
480 mg/L at 20 °C (Pearson and McConnell, 1975) 
1,334 mg/L at 25 °C (Neely and Blau, 1985) 
730 mg/L at 20 °C (shake flask-fluorescence, Mackay and Shiu, 1981) 
1,360 mg/L at 20 °C (Chiou et al., 1979) 
0.44 mass % at 20 °C (Konietzko, 1984) 
0.1175 wt % 23.5 °C (elution chromatography, Schwarz, 1980) 
347 mg/L at 25 °C (quoted, Howard, 1990) 
479.8 mg/L at 30 °C (vapor equilibrium-GC, McNally and Grob, 1984) 
1,250 mg/L at 23–24 °C (Broholm and Feenstra, 1995) 
1.69 x 10-4 at 25 °C (mole fraction, inert gas stripping-GC, Li et al., 1993) 
In wt %: 0.147 at 0 °C, 0.070 at 20.2 °C, 0.076 at 31.6 °C, 0.101 at 41.1 °C, 0.106 at 51.3 °C, 

0.103 at 61.5 °C, 0.114 at 71.5 °C (shake flask-GC, Stephenson, 1992) 
0.180, 0.185, and 0.159 wt % at 10.0, 20.0, and 30.0 °C, respectively (Schwarz and Miller, 1980) 
In mg/kg: 1,399 at 10 °C, 1,559 at 20 °C, 1,420 at 30 °C (shake flask-GC, Howe et al., 1987) 
 
Vapor density: 
5.45 g/L at 25 °C, 4.60 (air = 1) 
 
Vapor pressure (mmHg): 
62 at 10 °C, 100 at 20 °C, 150 at 30 °C (Anliker and Moser, 1987) 
112.1 at 22.79 °C, 132.0 at 26.47 °C, 162.3 at 31.3 °C, 192.5 at 35.4 (ebulliometry, Ambrose et 

al., 1973) 
124 at 25 °C (Neely and Blau, 1985) 
96 at 20 °C (U.S. EPA, 1980a) 
 
Environmental fate: 
 Biological. Microbial degradation by sequential dehalogenation under laboratory conditions 
produced 1,1-dichloroethane, cis- and trans-1,2-dichloroethylene, chloroethane, and vinyl 
chloride. Hydrolysis products via dehydrohalogenation included acetic acid, 1,1-dichloroethylene 
(Dilling et al., 1975; Smith and Dragun, 1984), and HCl (Dilling et al., 1975). The reported half-
lives for this reaction at 20 and 25 °C are 0.5 to 2.5 and 1.1 yr, respectively (Vogel et al., 1987; ten 
Hulscher et al., 1992). 
 In an anoxic aquifer beneath a landfill in Ottawa, Ontario, Canada, there was evidence that 
1,1,1-trichloroethane was biotransformed to 1,1-dichloroethane, 1,1-dichloroethylene, and vinyl 
chloride (Lesage et al., 1990). In a similar study, 1,1,1-trichloroethane rapidly degraded in samples 
from an alluvial aquifer (Norman, OK) under both methanogenic and sulfate reducing conditions 
(Klečka et al., 1990). 1,1-Dichloroethane, ethyl chloride, possibly acetic acid and carbon dioxide 
(mineralization of acetic acid) were formed by biological processes, whereas 1,1-dichloroethylene 
and acetic acid were formed under abiotic conditions. The reported biological and abiotic half-
lives were 46 to 206 and 1,155 to 1,390 d, respectively. Under aerobic or denitrifying conditions, 
1,1,1-trichloroethane was recalcitrant to biodegradation (Klečka et al., 1990). 
 An anaerobic species of Clostridium biotransformed 1,1,1-trichloroethane to 1,1-dichloroethane, 
acetic acid, and unidentified products (Gälli and McCarty, 1989). A microcosm composed of 
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aquifer water and sediment collected from uncontaminated sites in the Everglades biotransformed 
1,1,1-trichloroethane to 1,1-dichloroethylene (Parsons and Lage, 1985). In a static-culture-flask 
screening test, 1,1,1-trichloroethane was statically incubated in the dark at 25 °C with yeast extract 
and settled domestic wastewater inoculum. Percent degradation was 83 and 75% after 28 d at 
substrate concentrations of 5 and 10 mg/L, respectively. The amount lost due to volatilization was 
7 to 27%, respectively (Tabak et al., 1981). 
 A methanogenic consortium derived from municipal anaerobic digester sludge was placed into a 
reactor containing 1,1,1-trichloroethane. The reactor was operated at 20 °C on an average 50-d 
hydraulic retention time. Degradation followed first-order kinetics and reported rate coefficients 
for filtered and unfiltered supernatant from the settled consortium were 0.11 and 0.12/day, 
respectively. 1,1-Dichloroethane was the only product detected which accounted for 46% of the 
initial 1,1,1-trichloroethane concentration (Gander et al., 2002). 
 Chen et al. (1999) studied the anaerobic transformation of 1,1,1-trichloroethane, 1,1-
dichloroethane, and choroethane in a lab-scale, municipal wastewater sludge digester. 1,1,1-
Trichloroethane degraded via reductive dechlorination to give 1,1-dichloroethane, chloroethane, and 
then ethane. When cell-free extracts were used, 1,1,1-trichloroethane degraded to acetic acid (90% 
yield) and 1,1-dichloroethylene, the latter degrading to ethylene. 
 Groundwater. Under aerobic conditions, 1,1,1-trichloroethane slowly degraded to 1,1-
dichloroethane (Parsons and Lage, 1985; Parson et al., 1985). Based on a study conducted by 
Bouwer and McCarty (1984), the estimated half-life of 1,1,1-trichloroethane in groundwater three 
months after injection was 200–300 d. 
 Surface Water. Estimated half-lives of 1,1,1-trichloroethane (4.3 µg/L) from an experimental 
marine mesocosm during the spring (8–16 °C), summer (20–22 °C), and winter (3–7 °C) were 24, 
12, and 11 d, respectively (Wakeham et al., 1983). 
 Photolytic. Reported photooxidation products include phosgene, chlorine, HCl, and carbon 
dioxide (McNally and Grob, 1984). Acetyl chloride (Christiansen et al., 1972) and 
trichloroacetaldehyde (U.S. EPA, 1975) have also been reported as photooxidation products. 
1,1,1-Trichloroethane may react with OH radicals in the atmosphere producing chlorine atoms and 
chlorine oxides (McConnell and Schiff, 1978). The rate constant for this reaction at 300 K is 9.0 x 
10-9 cm3/molecule⋅sec (Hendry and Kenley, 1979). 
 Chemical/Physical. The evaporation half-life of 1,1,1-trichloroethane (1 mg/L) from water at 25 
°C using a shallow-pitch propeller stirrer at 200 rpm at an average depth of 6.5 cm was 18.7 min 
(Dilling, 1977). 
 The experimental half-life for hydrolysis of 1,1,1-trichloroethane in water at 25 °C is 6 months 
(Dilling et al., 1975). Products of hydrolysis include acetic acid, 1,1-dichloroethylene, and HCl 
(Kollig, 1993). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 2.5, 1.1, 0.51, and 0.23 mg/g, respectively (Dobbs and Cohen, 1980). 
 Slowly reacts with water forming HCl (NIOSH, 1997). 1,1,1-Trichloroethane also was shown to 
react with a form of iron sulfide mineral, namely mackinawite (FeS(1-x)). Complete removal of 
1,1,1-trichloroethane (175 µM) was observed after 14 d in pH 7.5 sodium bicarbonate buffer. 1,1-
Dichloroethane and 2-butyne were identified as products (gander et al., 2002). 
 
Exposure limits: NIOSH REL: 15-min ceiling 350 ppm (1,900 mg/m3), IDLH 700 ppm; OSHA 
PEL: TWA 350 ppm; ACGIH TLV: TWA 350 ppm, STEL 450 ppm (adopted). 
 
Symptoms of exposure: Vapors are irritating to eyes and mucous membranes (Patnaik, 1992). An 
irritation concentration of 5,428.57 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 EC50 (48-h) for Pseudokirchneriella subcapitata 96.40 mg/L (Hsieh et al., 2006). 
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LC50 (contact) for earthworm (Eisenia fetida) 83 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (7-d) for Poecilia reticulata 133 mg/L (Könemann, 1981). 
 LC50 (96-h) for bluegill sunfish 72 µg/L (Spehar et al., 1982), for fathead minnows 52.8 mg/L 
(flow-through), 105 mg/L (static bioassay) (Alexander et al., 1978), Cyprinodon variegatus 71 
ppm using natural seawater (Heitmuller et al., 1981). 
 LC50 (72-h) for Cyprinodon variegatus 71 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for Daphnia magna >530 mg/L (LeBlanc, 1980), Cyprinodon variegatus 71 ppm 
(Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna >530 mg/L (LeBlanc, 1980), Cyprinodon variegatus 68 ppm 
(Heitmuller et al., 1981). 
 Acute oral LD50 for dogs 750 mg/kg, guinea pigs 9,470 mg/kg, mice 11,240 mg/kg, rats 10,300 
mg/kg, rabbits 5,660 mg/kg (quoted, RTECS, 1985). 
 Heitmuller et al. (1981) reported a NOEC of 43 ppm. 
 
Drinking water standard (final): MCLG: 0.2 mg/L; MCL: 0.2 mg/L. In addition, a DWEL of 
100 µg/L was recommended (U.S. EPA, 2000). 
 
Uses: Organic synthesis; vapor degreasing and cold cleaning solvent for fabricated metal parts; 
textile processing; aerosol propellants; synthesis of fluoropolymers; production of various coatings 
and inks; may be ingredient in adhesives, cutting oils, and aerosol formulations; pesticide.  
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1,1,2-TRICHLOROETHANE 
 
Synonyms: BRN 1731726; CCRIS 602; Caswell No. 875A; EINECS 201-166-9; EPA pesticide 
chemical code 081203; Ethane trichloride; NCI-C04579; NSC 405074; RCRA waste number 
U227; β-T; 1,1,2-TCA; 1,2,2-Trichloroethane; β-Trichloroethane; Vinyl trichloride. 
 

Cl

Cl

Cl
 

 
CASRN: 79-00-5; DOT: 2831; molecular formula: C2H3Cl3; FW: 133.40; RTECS: KJ3150000; 
Merck Index: 12, 9767 
 
Physical state, color, and odor: 
Colorless liquid with a pleasant, sweet, chloroform-like odor 
 
Melting point (°C): 
-36.5 (Weast, 1986) 
-37.0 (quoted, Standen, 1964) 
 
Boiling point (°C): 
113.8 (Weast, 1986) 
111–114 (Fluka, 1988) 
 
Density (g/cm3 at 20 °C): 
1.4397 (Weast, 1986) 
1.434 (Fluka, 1988) 
1.4410 (quoted, Standen, 1964) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.92 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
None (Dean, 1973) 
 
Lower explosive limit (%): 
6 (NIOSH, 1997) 
 
Upper explosive limit (%): 
15.5 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
10.9 (Golovanova and Kolesov, 1984) 
11.5 (Crowe and Smyth, 1950) 
 
Heat of fusion (kcal/mol): 
2.6003 (Golovanova and Kolesov, 1984) 
2.7198 (Crowe and Smyth, 1950) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
1.35 at 20 °C (batch equilibrium, Gan and Dupont, 1989) 
7.4 (Pankow and Rosen, 1988) 
6.64 at 20.0 °C, 13.4 at 35.0 °C, 23.1 at 50.0 °C (equilibrium static cell, Wright et al., 1992) 
14.9 at 37 °C (Sato and Nakajima, 1979) 
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3.9, 6.3, 7.4, 9.1, and 13.3 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 
1988) 

7, 11, and 17 at 20, 30, and 40 °C, respectively (Tse et al., 1992) 
8.09, 18.2, and 25.3 at 26.2, 35.0, and 44.8 °C, respectively (variable headspace method, Hansen 

et al., 1993, 1995) 
6.60 at 20.00 °C (inert gas stripping, Hovorka and Dohnal, 1997) 
8.29 at 25.0 °C (mole fraction ratio-GC, Leighton and Calo, 1981) 
2.49, 3.21, 4.18, 6.45, and 9.07 at 2.0, 6.0, 10.0, 18.0, and 25.0 °C, respectively (EPICS-SPME, 

Dewulf et al., 1999) 
8.70 at 30 °C (headspace-GC, Sanz et al., 1997) 
 
Interfacial tension with water (dyn/cm at 25 °C): 
27.1 (Murphy et al., 1957) 
29.6 (Demond and Lindner, 1993) 
 
Ionization potential (eV): 
11.00 (NIOSH, 1997) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.78, 2.03 (forest soil), 1.80 (agricultural soil) (Seip et al., 1986) 
1.88 (Lincoln sand, Wilson et al., 1981) 
 
Octanol/water partition coefficient, log Kow: 
1.98, 1.93, and 1.94 at 25, 35, and 50 °C, respectively (GLC, Bhatia and Sandler, 1995) 
 
Solubility in organics: 
Soluble in ethanol and chloroform (U.S. EPA, 1985) 
 
Solubility in water: 
4,400 mg/kg at 25 °C (McGovern, 1943) 
3,704 mg/L at 25 °C (Van Arkel and Vles, 1936) 
4,500 mg/L at 19.6 °C (Gladis, 1960) 
0.45 wt % at 20 °C (Konietzko, 1984) 
4,365.3 mg/L at 30 °C (vapor equilibrium-GC, McNally and Grob, 1984) 
In wt %: 0.464 at 0 °C, 0.439 at 9.2 °C, 0.458 at 31.3 °C, 0.483 at 41.0 °C, 0.518 at 50.6 °C, 0.497 

at 60.5 °C, 0.555 at 71.0 °C, 0.658 at 81.7 °C, 0.703 at 90.8 °C (shake flask-GC, Stephenson, 
1992) 

In mg/kg: 4,659 at 10 °C, 4,527 at 20 °C, 4,177 at 30 °C (shake flask-GC, Howe et al., 1987) 
 
Vapor density: 
5.45 g/L at 25 °C, 4.60 (air = 1); 4 kg/m3 at the boiling point (Konietzko, 1984) 
 
Vapor pressure (mmHg): 
19 at 20 °C, 32 at 30 °C (quoted, Verschueren, 1983) 
30.3 at 25 °C (quoted, Mackay et al., 1982) 
 
Environmental fate: 
 Biological. Vinyl chloride was reported to be a biodegradation product from an anaerobic 
digester at a wastewater treatment facility (Howard, 1990). Under aerobic conditions, 
Pseudomonas putida oxidized 1,1,2-trichloroethane to chloroacetic and glyoxylic acids. 
Simultaneously, 1,1,2-trichloroethane is reduced to vinyl chloride exclusively (Castro and Belser, 
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1990). In a static-culture-flask screening test, 1,1,2-trichloroethane was statically incubated in the 
dark at 25 °C with yeast extract and settled domestic wastewater inoculum. Biodegradative 
activity was slow to moderate, concomitant with a significant rate of volatilization (Tabak et al., 
1981). 
 Chemical/Physical. Products of hydrolysis include chloroacetaldehyde, 1,1-dichloroethylene, 
and HCl. The aldehyde is subject to hydrolysis forming hydroxyacetaldehyde and HCl (Kollig, 
1993). The reported half-life for this reaction at 20 °C is 170 yr (Vogel et al., 1987). Under 
alkaline conditions, 1,1,2-trichloroethane hydrolyzed to 1,2-dichloroethylene. The reported 
hydrolysis half-life in water at 25 °C and pH 7 is 139.2 yr (Sata and Nakajima, 1979). 
 1,1,2-Trichloroethane (0.22 mM) reacted with OH radicals in water (pH 2.8) at a rate of 1.3 x 
108/M⋅sec (Haag and Yao, 1992). 
 The volatilization half-life of 1,1,2-trichloroethane (1 mg/L) from water at 25 °C using a 
shallow-pitch propeller stirrer at 200 rpm at an average depth of 6.5 cm was 35.1 min (Dilling, 
1977). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 5.8, 1.4, 0.36, and 0.09 mg/kg, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: TWA 10 ppm (45 mg/m3), 
IDLH 100 ppm; OSHA PEL: TWA 10 ppm (adopted). 
 
Symptoms of exposure: Irritant to eyes and mucous membranes. Ingestion may cause 
somnolence, nausea, vomiting, ulceration, hepatitis, and necrosis (Patnaik, 1992). 
 
Toxicity: 
 EC50 (48-h) for Pseudokirchneriella subcapitata 129.3 mg/L (Hsieh et al., 2006). 
 LC50 (contact) for earthworm (Eisenia fetida) 42 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (7-d) for juvenile guppy 70 mg/L, adult guppy 75 mg/L (Spehar et al., 1982), Poecilia 
reticulata 94 mg/L (Könemann, 1981). 
 LC50 (96-h) for fathead minnows 81.7 mg/L (Veith et al., 1983), bluegill sunfish 40 mg/L 
(Spehar et al., 1982). 
 LC50 (48-h) for Daphnia magna 18 mg/L (LeBlanc, 1980). 
 LC50 (24-h) for Daphnia magna 140 mg/L, juvenile guppy 72 mg/L, adult guppy 85 mg/L 
(Spehar et al., 1982), Daphnia magna 19 mg/L (LeBlanc, 1980). 
 Acute oral LD50 for mice 378 mg/kg, rats 580 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard (final): MCLG: 3 µg/L; MCL: 5 µg/L. In addition, a DWEL of 100 
µg/L was recommended (U.S. EPA, 2000). 
 
Uses: Solvent for fats, oils, resins, waxes, and other products; organic synthesis. 
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TRICHLOROETHYLENE 
 
Synonyms: Acetylene trichloride; AI3-00052; Algylen; Anamenth; Benzinol; Blacosolv; 
Blancosolv; BRN 1736782; Caswell No. 876; CCRIS 603; Cecolene; Chlorilen; 1-Chloro-2,2-di-
chloroethylene; Chlorylea; Chlorylen; Circosolv; Crawhaspol; Densinfluat; 1,1-Dichloro-2-chloro-
ethylene; Dow-tri; Dukeron; EINECS 201-167-4; EPA pesticide chemical code 081202; Ethinyl 
trichloride; Ethylene trichloride; F 1120; Fleck-flip; Flock-flip; Fluate; Gemalgene; Germalgene; 
Lanadin; Lethurin; Narcogen; Narkogen; Narkosoid; NCI-C04546; Nialk; NSC 389; Perm-a-
chlor; Perm-a-clor; Petzinol; Philex; RCRA waste number U228; TCE; Threthylen; Threthylene; 
Trethylene; Tri; Triad; Trial; Triasol; Trichloran; Trichloren; Trichloroethene; 1,1,2-Trichloro-
ethene; 1,2,2-Trichloroethene; 1,1,2-Trichloroethylene; 1,2,2-Trichloroethylene; Triclene; Triel-
ene; Trieline; Triklone; Trilen; Trilene; Triline; Trimar; Triol; Triplus; Triplus M; UN 1710; 
Vestrol; Vitran; Westrosol. 
 

Cl

Cl

H

Cl

 
 
Note: Trichloroethylene may be stabilized with 1,4-dioxane (≈1%). Trichloroethylene may also be 
present as an impurity. 
 
CASRN: 79-01-6; DOT: 1710; molecular formula: C2HCl3; FW: 131.39; RTECS: KX4550000; 
Merck Index: 12, 9769 
 
Physical state, color, and odor: 
Clear, colorless, watery-liquid with a chloroform-like odor. Odor threshold concentrations 
determined in air were 21.4 ppmv (Leonardos et al., 1969) and 3.9 ppmv (Nagata and Takeuchi, 
1990). The average least detectable odor threshold concentrations in water at 60 °C and in air at 40 
°C were 10 and 2.6 mg/L, respectively (Alexander et al., 1982). 
 
Melting point (°C): 
-87.1 (quoted, Standen, 1964) 
 
Boiling point (°C): 
87.25 (Krishnaiah and Surendranath, 1996) 
 
Density (g/cm3): 
1.464 at 20 °C (McGovern, 1943) 
1.45537 at 25.00 °C (Kumar et al., 1996) 
1.4996 at 0 °C, 1.4762 at 15 °C, 1.4514 at 30 °C (Carlisle and Levine, 1932a) 
1.45134 at 30.00 °C (Krishnaiah and Surendranath, 1996) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.94 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
32.2 (Weiss, 1986) 
 
Lower explosive limit (%): 
8 at 25 °C, 7.8 at 100 °C (NFPA, 1984) 
 
Upper explosive limit (%): 
10.5 at 25 °C, 52 at 100 °C (NFPA, 1984) 
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Entropy of fusion (cal/mol⋅K): 
10.7 (Golovanova and Kolesov, 1984) 
 
Heat of fusion (kcal/mol): 
2.020 (Golovanova and Kolesov, 1984) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
9.09 at 20 °C (Pearson and McConnell, 1975) 
10.1 at 20 °C (batch equilibrium, Roberts et al., 1985) 
7.69 at 25 °C (Nielsen et al., 1994) 
6.88 at 25 °C (gas purging method, Benzing et al., 1996) 
9.09 at 25 °C (EPICS, Gossett, 1987; Hodd et al., 1993) 
11.5 at 30 °C (headspace-GC, Sanz et al., 1997) 
19.6 at 37 °C (Sato and Nakajima, 1979) 
5.77, 8.12, 11.00, and 15.03 at 15, 25, 30, and 40 °C, respectively (SPME-GC, Bierwagen and 

Keller, 2001) 
10.3, 13.1, 16.5, 22.4, and 26.2 at 25, 30, 40, 45, and 50 °C, respectively (variable headspace 

method, Robbins et al., 1993) 
14.5 at 25 °C (purge and trap-GC, Tancréde and Yanagisawa, 1990) 
5.38, 6.67, 8.42, 10.2, and 12.8 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
7.0, 11.4, and 17.3 at 20, 30, and 40 °C, respectively (Tse et al., 1992) 
2.47, 3.06, 3.41, 6.22, and 8.60 at 2.0, 6.0, 10.0, 18.2, and 25.0 °C, respectively; natural seawater: 

3.75 and 10.6 at 6.0 and 25.0 °C, respectively (EPICS, Dewulf et al., 1995) 
7.42 at 20.00 °C (inert gas stripping, Hovorka and Dohnal, 1997) 
9.91 at 25.0 °C (mole fraction ratio-GC, Leighton and Calo, 1981) 
At 25 °C (NaCl concentration, mol/L): 7.12 (0), 7.39 (0.1), 8.25 (0.3), 9.25 (0.5), 10.21 (0.7), 

11.80 (1.0); salinity, NaCl = 37.34 g/L (°C): 7.22 (15), 9.29 (20), 11.80 (25), 13.76 (30), 17.38 
(35), 21.72 (40), 26.72 (45) (Peng and Wan, 1998). 

5.67 at 15 °C, 7.00 at 20 °C, 8.73 at 25 °C, 11.52 at 30 °C, 13.20 at 35 °C, 16.29 at 40 °C, 19.79 at 
45 °C (Peng and Wan, 1997) 

4.47, 7.86, and 13.3 at 10, 20, and 30 °C, respectively (Munz and Roberts, 1987) 
2.71, 3.30, 4.32, 7.22, and 10.2 at 2.0, 6.0, 10.0, 18.0, and 25.0 °C, respectively (EPICS-SPME, 

Dewulf et al., 1999) 
10.63, 17.82, 24.46, and 34.82 at 30, 40, 50, and 60 °C, respectively (Vane and Giroux, 2000) 
In seawater: 3.97 at 5 °C, 5.43 at 10 °C, 7.32 at 15 °C, 9.83 at 20 °C, 13.03 at 25 °C (Moore, 

2000) 
11.7 at 25 °C (gas stripping-GC, Warner et al., 1987) 
7.48 at 20.0 °C, 11.4 at 30.0 °C, 18.9 at 40.0 °C (equilibrium static cell, Wright et al., 1992) 
8.5, 19.0, 26.5, 35.8, and 56.6 at 21.6, 40.0, 50.0, 60.0, and 70.0 °C, respectively (variable 

headspace method, Shimotori and Arnold, 2002) 
2.43 at 2 °C, 3.44 at 6 °C, 4.39 at 10 °C, 7.09 at 18 °C, 9.82 at 25 °C, 12.9 at 30 °C, 18.5 at 40 °C, 

27.3 at 50 °C, 35.5 at 60 °C (EPICS-SPME-GC, Görgényi et al., 2002) 
3.14 at 1.8 °C, 8.47 at 21.6 °C, 19.0 at 40.0 °C, 26.5 at 50 °C, 35.8 at 60 °C, 56.6 at 70 °C 

(EPICS-GC, Shimotori and Arnold, 2003) 
 
Interfacial tension with water (dyn/cm at 24 °C): 
34.5 (Demond and Lindner, 1993) 
 
Ionization potential (eV): 
9.45 (Franklin et al., 1969) 
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Bioconcentration factor, log BCF: 
1.23 (bluegill sunfish, Veith et al., 1980) 
1.59 (rainbow trout, Neely et al., 1974) 
3.06 (algae, Geyer et al., 1984) 
3.00 (activated sludge), 1.95 (golden ide) (Freitag et al., 1985) 
 
Soil organic carbon/water partition coefficient, log Koc: 
1.81 (Abdul et al., 1987) 
2.025 (Garbarini and Lion, 1986) 
1.86, 1.98, 2.15 (various Norwegian soils, Seip et al., 1986) 
1.79 (humic-coated alumina, Peterson et al., 1988) 
1.66, 2.64, 2.83 (silty clay, Pavlostathis and Mathavan, 1992) 
1.76 (peat, Rutherford and Chiou, 1992) 
1.80 (Smith et al., 1990) 
1.84 (Tampa sandy aquifer material, Brusseau and Rao, 1991) 
1.92 (Appalachee soil, Stauffer and MacIntyre, 1986) 
1.93 (aquifer material, Piwoni and Banerjee, 1989) 
1.94 (Overton silty clay loam), 2.17 (Hastings silty clay loam) (Rogers and McFarlane, 1981) 
1.96 (Lincoln sand, Wilson et al., 1981) 
2.00 (Friesel et al., 1984) 
2.01 (Eerd soil, Loch et al., 1986) 
1.70 (Mt. Lemmon soil, Hu et al., 1995) 
2.23, 2.32, 2.35, 2.34, 2.34, 2.36, and 2.41 at 2.3, 3.8, 6.2, 8.0, 13.5, 18.6, and 25.0 °C, 

respectively, for a Leie River (Belgium) clay (Dewulf et al., 1999a) 
2.36 (muck), 1.77 (Eustis sand), 2.37 (Grayling sand), 2.14 (Keewenaw silty sand) (Brusseau et 

al., 1990) 
 
Octanol/water partition coefficient, log Kow: 
2.53 (Miller et al., 1985; generator column-HPLC/GC, Wasik et al., 1981) 
2.29 (quoted, Leo et al., 1971; Schwarzenbach et al., 1983) 
2.42 at 23 °C (shake flask-LSC, Banerjee et al., 1980) 
2.60 (Hawker and Connell, 1988) 
3.24, 3.30 (Geyer et al., 1984) 
2.37 (Green et al., 1983) 
3.03 (generator column-HPLC, Tewari et al., 1982) 
2.25, 2.27, 2.38, 2.32, 2.36, and 2.27 at 2.2, 6.0, 10.0, 14.1, 18.7, and 24.8 °C, respectively (shake 

flask-GC, Dewulf et al., 1999a) 
2.84 (estimated from HPLC capacity factors, Eadsforth, 1986) 
 
Solubility in organics: 
Soluble in acetone, ethanol, chloroform, ether (U.S. EPA, 1985), and other organic solvents 
including bromoform, carbon tetrachloride, methylene chloride, trichloroethylene, and tetra-
chloroethylene. 
 
Solubility in water: 
1,100 mg/L at 20 °C (Pearson and McConnell, 1975) 
1.1 g/kg at 25 °C (McGovern, 1943) 
In mg/kg: 1,499 at 10 °C, 1,194 at 20 °C, 1,401 at 30 °C (shake flask-GC, Howe et al., 1987) 
In mg/kg at 750.06 mmHg: 1,417 at 21 °C, 1,450 at 50 °C, 1,878 at 75 °C, 2,872 at 99 °C, 5,268 at 

117 °C (pressure vessel-GC, Knausse et al., 2000) 
10.4 mM at 25.0 °C (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, 
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Wasik et al., 1981) 
743.1 mg/L at 30 °C (vapor equilibrium-GC, McNally and Grob, 1984) 
1,400 mg/L at 23–24 °C (Broholm and Feenstra, 1995) 
1.14 x 10-4 at 25 °C (mole fraction, inert gas stripping-GC, Li et al., 1993) 
1,300 and 1,500 mg/L at 9 and 71 °C, respectively (Heron et al., 1998) 
 
Vapor density: 
5.37 g/L at 25 °C, 4.54 (air = 1) 
 
Vapor pressure (mmHg): 
74 at 25 °C (Mackay and Shiu, 1981) 
69.5 at 23.7 °C, 78.2 at 26.4 °C, 91.9 at 29.7 °C, 98.9 at 31.4 °C (Dejoz et al., 1996a) 
56.8 at 20 °C, 72.6 at 25 °C, 91.5 at 30 °C (Klöpffer et al., 1988) 
4.68 at 17.80 °C, 5.42 at 19.85 °C, 5.63 at 20.99 °C, 6.61 at 24.40 °C, 7.16 at 25.50 °C 9.00 at 

30.00 °C (McDonald, 1944) 
 
Environmental fate: 
 Biological. Microbial degradation of trichloroethylene via sequential dehalogenation produced 
cis- and trans-1,2-dichloroethylene and vinyl chloride (Smith and Dragun, 1984). Anoxic 
microcosms in sediment and water degraded trichloroethylene to 1,2-dichloroethylene and then to 
vinyl chloride (Barrio-Lage et al., 1986). Trichloroethylene in soil samples collected from Des 
Moines, IA anaerobically degraded to 1,2-dichloroethylene. The production of 1,1-
dichloroethylene was not observed in this study (Kleopfer et al., 1985). 
 In a methanogenic aquifer, trichloroethylene biodegraded to 1,2-dichloroethylene and vinyl 
chloride (Wilson et al., 1986). Dichloroethylene was reported as a biotransformation product 
under anaerobic conditions and in experimental systems using mixed or pure cultures. Under 
aerobic conditions, carbon dioxide was the principal degradation product in experiments 
containing pure and mixed cultures (Vogel et al., 1987). A microcosm composed of aquifer water 
and sediment collected from uncontaminated sites in the Everglades biotransformed 
trichloroethylene to cis- and trans-1,2-dichloroethylene (Parsons and Lage, 1985). 
Trichloroethylene biodegraded to dichloroethylene in both anaerobic and aerobic soils of different 
soil types (Barrio-Lage et al., 1987). Under anaerobic conditions, nonmethanogenic fermenters, 
and methanogens degraded trichloroethylene to chloroethane, methane, 1,1-dichloroethylene, 1,2-
dichloroethylene, and vinyl chloride (Baek and Jaffé, 1989). Titanium dioxide suspended in an 
aqueous solution and irradiated with UV light (λ = 365 nm) converted trichloroethylene to carbon 
dioxide at a significant rate (Matthews, 1986). In a static-culture-flask screening test, 
trichloroethylene was statically incubated in the dark at 25 °C with yeast extract and settled 
domestic wastewater inoculum. Percent degradation was 87 and 84% after 28 d at substrate 
concentrations of 5 and 10 mg/L, respectively. However, losses due to volatilization were 22 to 
29% after 10 d (Tabak et al., 1981). 
 Surface Water. Estimated half-lives of trichloroethylene (3.2 µg/L) from an experimental 
marine mesocosm during the spring (8–16 °C), summer (20–22 °C), and winter (3–7 °C) were 28, 
13, and 15 d, respectively (Wakeham et al., 1983). In a laboratory experiment, the volatilization 
half-life of trichloroethylene in a stirred water vessel (outer dimensions 22 x 10 x 21 cm) at 23 °C 
and an air flow rate of 0.20 m/sec is approximately 1.25 h. (Klöpffer et al., 1982). 
 Photolytic. Under smog conditions, indirect photolysis via OH radicals yielded phosgene, di-
chloroacetyl chloride, and formyl chloride (Howard, 1990). These compounds are readily 
hydrolyzed to HCl, carbon monoxide, carbon dioxide, and dichloroacetic acid (Morrison and 
Boyd, 1971). Dichloroacetic acid and hydrogen chloride were reported to be aqueous 
photodecomposition products (Dilling et al., 1975). Reported rate constants for the reaction of 
trichloroethylene and OH radicals in the atmosphere: 1.2 x 10-12 cm3/molecule⋅sec at 300 K 
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(Hendry and Kenley, 1979), 2 x 10-12 cm3/molecule⋅sec (Howard, 1976), 2.36 x 10-12 
cm3/molecule⋅sec at 298 K (Atkinson, 1985), 2.86 x 10-12 cm3/molecule⋅sec at 296 K (Edney et al., 
1986); with NO3: 2.96 x 10-16 cm3/molecule⋅sec at 296 K (Atkinson et al., 1988). 
 An aqueous solution containing 300 ng/µL trichloroethylene and colloidal platinum catalyst was 
irradiated with UV light. After 12 h, 7.4 ng/µL trichloroethylene and 223.9 ng/µL ethane were 
detected. A duplicate experiment was performed but 1 g zinc was added to the system. After 5 h, 
259.9 ng/µL ethane was formed and trichloroethylene was nondetectable (Wang and Tan, 1988). 
Major products identified from the pyrolysis of trichloroethylene between 300–800 °C were 
carbon tetrachloride, tetrachloroethylene, hexachloroethane, hexachlorobutadiene, and 
hexachlorobenzene (Yasuhara and Morita, 1990). 
 Jacoby et al. (1994) studied the photocatalytic reaction of gaseous trichloroethylene in air in 
contact with UV-irradiated titanium dioxide catalyst. The UV radiation was kept less than the 
maximum wavelength so that the catalyst could be excited by photons, i.e., λ <356 nm. Two 
reaction pathways were proposed. The first pathway includes the formation of the intermediate 
dichloroacetyl chloride. This compound has a very short residence time and is quickly converted 
to the following compounds: phosgene, carbon dioxide, carbon monoxide, carbon dioxide, and 
hydrogen chloride. The second pathway involves the formation of the final products without the 
formation of the intermediate. 
 Chemical/Physical. The evaporation half-life of trichloroethylene (1 mg/L) from water at 25 °C 
using a shallow-pitch propeller stirrer at 200 rpm at an average depth of 6.5 cm was 18.5 min 
(Dilling, 1977). 
 The experimental hydrolysis half-life of trichloroethylene in water at 25 °C and pH 7 is 10.7 
months (Dilling et al., 1975). The reported hydrolysis half-life at 25 °C and pH 7 is 1.3 x 10-6 yr 
(Jeffers et al., 1989). In a later study Jeffers and Wolfe (1996) reported a measured hydrolysis rate 
constant of 4.5 x 10-12 at 25 °C and pH 7 which translates to a half-life is 100,000 yr (Jeffers and 
Wolfe, 1996). In the moisture, HCl is formed (Windholz et al., 1983). 
 In the laboratory, simulated groundwater containing various concentrations of trichloroethylene 
(4.7, 10.2 and 61.0 mg/L) was pumped through a silica sand column containing iron powder. The 
residence time for 1 pore volume was 37.8 h. Under these conditions, the average degradation 
half-life was 3.25 h. The major degradation products observed in solution, in order of decreasing 
concentration, were cis-1,2-dichloroethylene, 1,1-dichloroethylene, vinyl chloride, and trans-1,2-
dichloroethylene. At trichloroethylene concentrations between 4.69 and 61.0 mg/L, the major 
gases formed were ethylene and ethane followed by methane, propylene, propane, 1-butene, and 
butane. Under steady-state conditions, the amount of trichloroethylene that degraded at dissolved 
concentrations of 4.7, 10.2, and 61.0 mg/L were 3.5, 0.8, and 3.0%, respectively (Orth and 
Gillham, 1996). 
 In a similar study, Zhang and Wang (1997) studied the reaction of zero-valent iron powder and 
palladium-coated iron particles with trichloroethylene and PCBs. In the batch scale experiments, 
50 mL of 20 mg/L trichloroethylene solution and 1.0 g of iron or palladium-coated iron were 
placed into a 50 mL vial. The vial was placed on a rotary shaker (30 rpm) at room temperature. 
Trichloroethylene was completely degraded by palladium/commercial iron powders (<2 h), by 
nanoscale iron powder (<1.7 h), and nanoscale palladium/iron bimetallic powders (<30 min). 
Degradation products included ethane, ethylene, propane, propene, butane, butene, and pentane. 
The investigators concluded that nanoscale iron powder was more reactive than commercial iron 
powders due to the high specific surface area and less surface area of the iron oxide layer. In 
addition, air-dried nanoscale iron powder was not effective in the dechlorination process because 
of the formation of iron oxide. 
 In a laboratory experiment, 5 mL of 6.3 mM of potassium permanganate was injected into a 50-
mL vial trichloroethylene of 0.1 mM aqueous solution. Trichloroethylene underwent rapid 
oxidation. Products identified before oxidizing to carbon dioxide and hydrogen chloride were 
formic, glycolic, glyoxylic, and oxalic acids. At pH 4, 77% of the trichloroethylene was converted 
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to formic acid, whereas at pH values of 6 to 8, 95-87% of the trichloroethylene was transformed to 
oxalic and glyoxylic acids. Trichloroethylene loss is independent of pH but the nature and 
concentration of reaction products are highly dependent on pH (Yan and Schwartz, 2000). Based 
on a pseudo-first-order rate constant of 6.5 x 10-4/sec, the half-life of trichloroethylene in this 
reaction is 17.8 min (Yan and Schwartz, 1999). 
 Trichloroethylene in aqueous solutions at concentrations ranging from 1 to 10% of the solubility 
limit were subjected to γ rays. At a given radiation dose, as the concentration of the solution 
decreased, the rate of decomposition increased. As the radiation dose and solute concentration 
were increased, the concentrations of the following degradation products also increased: methane, 
ethane, carbon dioxide, hydrogen, and chloride ions. Conversely, the concentration of oxygen 
decreased with increased radiation dose and solute concentration (Wu et al., 2002). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, GAC adsorption capacities were 
28, 6.7, 1.6, and 0.38 mg/g, respectively (Dobbs and Cohen, 1980). 
 
Exposure limits: Potential occupational carcinogen. NIOSH recommends a REL of 2 ppm (1 h 
ceiling) when trichloroethylene is used as an anesthetic agent and a 10-h TWA of 25 ppm during 
all other exposures. OSHA PEL: TWA 100 ppm, ceiling 200 ppm, 5-min/2-h peak 300 ppm; 
ACGIH TLV: TWA 50 ppm, STEL 200 ppm (adopted). 
 
Symptoms of exposure: Inhalation of vapors may cause dizziness, headache, fatigue, and visual 
disturbances. Narcotic at high concentrations. Ingestion may cause nausea, vomiting, diarrhea, and 
gastric disturbances (Patnaik, 1992). An irritation concentration of 864.00 mg/m3 in air was 
reported by Ruth (1986). 
 
Toxicity: 
 EC10 and EC50 concentrations inhibiting the growth of alga Scenedesmus subspicatus in 96 h 
were 300 and 450 mg/L, respectively (Geyer et al., 1985). 
 LC50 (contact) for earthworm (Eisenia fetida) 105 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (7-d) for Poecilia reticulata 54.8 mg/L (Könemann, 1981). 
 LC50 (96-h) for fathead minnows 44.1 mg/L (Veith et al., 1983), 40.7 mg/L (flow-through), 60.8 
mg/L (static bioassay) (Alexander et al., 1978), bluegill sunfish 45 mg/L (Spehar et al., 1982). 
 LC50 (48-h) for zebra fish 60 mg/L (Slooff, 1979), Daphnia magna 18 mg/L (LeBlanc, 1980). 
 LC50 (24-h) for Daphnia magna 22 mg/L (LeBlanc, 1980). 
 LC50 for red killifish 630 mg/L (Yoshioka et al., 1986). 
 Acute oral LD50 for mice 2,402 mg/kg, rats 3,670 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard (final): MCLG: zero; MCL: 5 µg/L. In addition, a DWEL of 200 µg/L 
was recommended (U.S. EPA, 2000). 
 
Source: A known degradation product of tetrachloroethylene. 
 
Uses: Dry cleaning fluid; degreasing and drying metals and electronic parts; extraction solvent for 
oils, waxes, and fats; solvent for cellulose esters and ethers; removing caffeine from coffee; 
refrigerant and heat exchange liquid; fumigant; diluent in paints and adhesives; textile processing; 
aerospace operations (flushing liquid oxygen); anesthetic; organic synthesis, production of 
hydrofluorocarbon refrigerents. 
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TRICHLOROFLUOROMETHANE 
 
Synonyms: Algofrene type 1; Arcton 9; Arcton 11; BRN 1732469; Caswell No. 878; CCRIS 604; 
Chladone 11; CRC 11; Daiflon 11; Dymel 11; EINECS 200-892-3; Electro-CF 11; EPA pesticide 
chemical code 000013; Eskimon 11; F 11; FC 11; Fluon 11; Fluorocarbon 11; Fluorotrichloro-
methane; Freon 11; Freon 11A; Freon 11B; Freon HE; Freon MF; Frigen 11; Genetron 11; 
Halocarbon 11; Halon 11; Isceon 11; Isotron 11; Kaltron 11; Ledon 11; Monofluorotrichloro-
methane; NCI-C04637; R 11; RCRA waste number U121; Refrigerant 11; Trichloromethyl 
fluoride; Trichloromonofluoromethane; Ucon 11; Ucon fluorocarbon 11; Ucon refrigerant 11. 
 

FCl

Cl

Cl  
 
CASRN: 75-69-4; DOT: 1078; molecular formula: CCl3F; FW: 137.37; RTECS: PB6125000; 
Merck Index: 12, 9770 
 
Physical state, color, and odor: 
Colorless, odorless liquid 
 
Melting point (°C): 
-111 (Windholz et al., 1983) 
 
Boiling point (°C): 
23.63 (Kudchadker et al., 1979) 
 
Density (g/cm3): 
1.476 at 25 °C (Neely and Blau, 1985) 
1.484 at 17.2 °C (Sax, 1984) 
1.487 at 20 °C (Fluka, 1988) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.93 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Nonflammable gas (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
20.75 (Osborne et al., 1941) 
 
Heat of fusion (kcal/mol): 
1.6476 (Osborne et al., 1941) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
110 at 20–25 °C (Pankow and Rosen, 1988) 
58.3 at 25 °C (gas stripping-GC, Warner et al., 1987) 
833 at 20 °C (Pearson and McConnell, 1975) 
5.38, 6.67, 8.42, 10.2, and 12.8 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
At 25 °C: 88.2 and 123 in distilled water and seawater, respectively (Hunter-Smith et al., 1983) 
 
Ionization potential (eV): 
11.68 (Lias, 1998) 
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Soil organic carbon/water partition coefficient, log Koc: 
2.20 (Schwille, 1988) 
2.13 (Neely and Blau, 1985) 
 
Octanol/water partition coefficient, log Kow: 
2.53 (Hansch et al., 1975) 
 
Solubility in organics: 
Soluble in ethanol, ether, and other solvents (U.S. EPA, 1985) 
 
Solubility in water: 
1,240 mg/L at 25 °C (Neely and Blau, 1985) 
1,100 mg/L at 20 °C (Du Pont, 1966; Pearson and McConnell, 1975) 
In mg/kg: 541 at 10 °C, 341 at 20 °C, 262 at 30 °C (shake flask-GC, Howe et al., 1987) 
 
Vapor density: 
5.85 g/L at 23.77 °C (Braker and Mossman, 1971) 
 
Vapor pressure (mmHg): 
687 at 20 °C, 980 at 30 °C (quoted, Verschueren, 1983) 
667.4 at 20 °C (McConnell et al., 1975) 
792 at 25 °C (ACGIH, 1986) 
802.8 at 25 °C (quoted, Howard, 1990) 
 
Environmental fate: 
 Biological. In a static-culture-flask screening test, trichlorofluoromethane was statically 
incubated in the dark at 25 °C with yeast extract and settled domestic wastewater inoculum. No 
significant degradation was observed after 28 d of incubation. At substrate concentrations of 5 and 
10 mg/L, percent losses due to volatilization were 58 and 37% after 10 d (Tabak et al., 1981). 
 Chemical/Physical. When trichlorofluoromethane (50 µg/L) in an ultrasonicator was exposed to 
20-kHz ultrasound at 5 °C, nearly 100% degradation was achieved after 6 min. During sonication, 
the pH of the aqueous solution decreased, which is consistent with the formation of HCl, 
hydrofluoric acid, and acidic species from fluorine and chlorine. In this experiment <5% of 
trichlorofluoroethane was lost to volatilization (Cheung and Kurup, 1994). 
 At influent concentrations of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption capacities 
were 5.6, 3.2, 1.9, and 1.1 mg/g, respectively (Dobbs and Cohen, 1980). 
 Trichlorofluoromethane is not expected to hydrolyze to any reasonable extent (Kollig, 1993). 
 
Exposure limits: NIOSH REL: ceiling 1,000 ppm (5,600 mg/m3), IDLH 2,000 ppm; OSHA PEL: 
TWA 1,000 ppm; ACGIH TLV: ceiling 1,000 ppm (adopted). 
 
Toxicity: 
 LC50 (inhalation) for guinea pigs 25 pph/30-min, mice 10 pph/30-min, rabbits 25 pph/30-min 
(quoted, RTECS, 1985). 
 
Drinking water standard: No MCLGs or MCLs have been proposed although trichlorofluoro-
methane has been listed for regulation (U.S. EPA, 1996). A DWEL of 100 µg/L was 
recommended (U.S. EPA, 2000). 
 
Uses: Aerosol propellant; refrigerant; solvent; blowing agent for polyurethane foams; fire 
extinguishing; chemical intermediate; organic synthesis. 
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2,4,5-TRICHLOROPHENOL 
 
Synonyms: BRN 0607569; C-07101; CCRIS 718; Collunosol; Dowicide 2; Dowicide B; EINECS 
202-467-8; NCI-C61187; NSC 2266; Nurelle; Phenachlor; Preventol I; RCRA waste number 
F207; 2,4,5-TCP; 2,4,5-TCP. 
 

OH

Cl

Cl

Cl

 
 
CASRN: 95-95-4; DOT: 2020; molecular formula: C6H3Cl3O; FW: 197.45; RTECS: SN1400000; 
Merck Index: 12, 9772 
 
Physical state, color, and odor: 
Colorless crystals or yellow to gray flakes with a strong, disinfectant or phenolic odor. At 40 °C, 
the average odor threshold concentration and the lowest concentration at which an odor were 
detected were 350 and 63 µg/L, respectively. At 25 °C, the lowest concentration at which a taste 
was detected was 100 µg/L (Young et al., 1996). 
 
Melting point (°C): 
68.5 (Plato, 1972) 
 
Boiling point (°C): 
252 (Weast, 1986) 
 
Density (g/cm3): 
1.5 at 75 °C (quoted, Verschueren, 1983) 
1.678 at 25 °C (Sax, 1984) 
 
Dissociation constant, pKa: 
6.90 (Hoigné and Bader, 1983) 
7.00 (Blackman et al., 1955) 
7.37 at 25 °C (Dean, 1973) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.62 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Nonflammable (Weiss, 1986) 
 
Lower explosive limit (%): 
Nonflammable (Weiss, 1986) 
 
Upper explosive limit (%): 
Nonflammable (Weiss, 1986) 
 
Heat of fusion (kcal/mol): 
5.7 (DSC, Plato, 1972) 
 
Henry’s law constant (x 10-7 atm⋅m3/mol): 
1.76 at 25 °C (estimated, Leuenberger et al., 1985a) 
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Bioconcentration factor, log BCF: 
3.27 (fathead minnows, Call et al., 1980) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.56 (Brookstone clay loam, Boyd, 1982) 
2.45 (river sediment, Eder and Weber, 1980) 
2.55 (loamy sand, Kjeldsen et al., 1990) 
3.30 (sandy soil), 3.34 (sand), 3.38 (peaty sand) (Van Gestel, 1993) 
 
Octanol/water partition coefficient, log Kow: 
3.72 (quoted, Leo et al., 1971) 
4.10 (Xie et al., 1984) 
4.19 (Schellenberg et al., 1984) 
3.80 (Saarikoski and Viluksela, 1982) 
3.85 (Schultz et al., 1989) 
4.02 (Kishino and Kobayashi, 1994) 
 
Solubility in organics: 
Soluble in ethanol and ligroin (U.S. EPA, 1985) 
 
Solubility in water: 
1,190 mg/kg at 25 °C (quoted, Verschueren, 1983) 
948 mg/L at pH 5.1 (Blackman et al., 1955) 
1.2 g/L at 25 °C (quoted, Leuenberger et al., 1985a) 
649 mg/L at 25 °C and pH 4.9 (Ma et al., 1993) 
 
Vapor pressure (x 10-3 mmHg): 
3.5 at 8 °C, 22 at 25 °C (quoted, Leuenberger et al., 1985a) 
 
Environmental fate: 
 Biological. Chloroperoxidase, a fungal enzyme isolated from Caldariomyces fumago, 
chlorinated 2,4,5-trichlorophenol to give 2,3,4,6-tetrachlorophenol (Wannstedt et al., 1990). 
 Photolytic. When 2,4,5-trichlorophenol (100 µM) in an oxygenated, titanium dioxide (2 g/L) 
suspension was irradiated by sunlight (λ ≥340 nm), complete mineralization to carbon dioxide and 
water and chloride ions was observed (Barbeni et al., 1987a). 
 The following phototransformation half-lives were reported for 2,4,5-trichlorophenol in 
estuarine water exposed to sunlight and microbes: 1 h during winter; in distilled water: 0.6 and 1 h 
during summer and winter, respectively; in poisoned estuarine water: 14 and 24 h during summer 
and winter, respectively (Hwang et al., 1986). 
 A photooxidation rate constant of <3,000/M·sec was reported for the reaction of 2,4,5-
trichlorophenol and ozone in water at a pH range of 1.2 to 1.5 (Hoigné and Bader, 1983). 
 Chemical/Physical. 2,4,5-Trichlorophenol will not hydrolyze because it does not contain a 
hydrolyzable functional group (Kollig, 1993). 
 During the manufacture/synthesis of 2,4,5-T using alkalies at high temperatures, some TCDD 
may form (Worthing and Hance, 1991). 
 
Toxicity: 
 EC50 (48-h) for marine polychaete Platynereis dumerilii 2.55 mg/L (Palau-Casellas and 
Hutchinson, 1998). 
 LC50 750 to 1,106 µg/L (soil porewater concentration) for earthworm (Eisenia andrei) and 4.1 
and 6.9 mg/L (soil porewater concentration) for earthworm (Lumbricus rubellus) (Van Gestel and 
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Ma, 1993). 
 LC50 (96-h) for bluegill sunfish 450 µg/L (Spehar et al., 1982), Cyprinodon variegatus 1.7 ppm 
using natural seawater (Heitmuller et al., 1981). 
 LC50 (72-h) for Cyprinodon variegatus 1.7 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for red killifish 12 mg/L (Yoshioka et al., 1986), Daphnia magna 2.7 mg/L 
(LeBlanc, 1980), marine polychaete Platynereis dumerilii 4.24 mg/L (Palau-Casellas and 
Hutchinson, 1998), Cyprinodon variegatus 1.7 ppm (Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna 3.8 mg/L (LeBlanc, 1980), Protozoan (Spirostomum teres) 2.00 
mg/L (Twagilimana et al., 1998), Cyprinodon variegatus 2.4 ppm (Heitmuller et al., 1981). 
 LC50 (30-min) for Protozoan (Spirostomum teres) 12.72 mg/L (Twagilimana et al., 1998). 
 Acute oral LD50 for guinea pigs 1,000 mg/kg, mice 600 mg/kg, rats 820 mg/kg (quoted, RTECS, 
1985). 
 Heitmuller et al. (1981) reported a NOEC of 1.0 ppm. 
 
Uses: Fungicide; bactericide; organic synthesis. 
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2,4,6-TRICHLOROPHENOL 
 
Synonyms: AI3-00142; AIDS-17750; BRN 0776729; C-07098; CCRIS 605; Dowicide 2S; 
EINECS 201-795-9; NCI-C02904; NSC 2165; NSC 5721; Omal; Phenachlor; Phenaclor; RCRA 
waste number F027; 2,4,6-TCP; 2,4,6-TCP; 1,3,5-Trichloro-2-hydroxybenzene; UN 2020. 
 

OH

Cl

Cl

Cl

 
 
CASRN: 88-06-2; DOT: 2020; molecular formula: C6H3Cl3O; FW: 197.45; RTECS: SN1575000; 
Merck Index: 12, 9773 
 
Physical state, color, and odor: 
Colorless needles or yellow solid with a strong, phenolic, musty or rotten vegetable-type odor. At 
40 °C, the lowest concentration at which an odor was detected was 380 µg/L. At 25 °C, the lowest 
concentration at which a taste was detected was >12 µg/L (Young et al., 1996). 
 
Melting point (°C): 
69.5 (Weast, 1986) 
 
Boiling point (°C): 
246 (Weast, 1986) 
 
Density (g/cm3): 
1.4901 at 75 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.62 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
6.15 (Leuenberger et al., 1985) 
6.10 (Blackman et al., 1955) 
6.0 (Eder and Weber, 1980) 
 
Henry’s law constant (x 10-8 atm⋅m3/mol): 
9.07 at 25 °C (estimated, Leuenberger et al., 1985a) 
 
Bioconcentration factor, log BCF: 
1.71 (Chlorella fusca, Geyer et al., 1981, 1984) 
2.75, 2.84 (Atlantic salmon, Carlberg et al., 1986) 
3.48 (snail, Virtanen and Hattula, 1982) 
1.78 (activated sludge), 2.49 (golden ide) (Freitag et al., 1985) 
1.94 (Jordanella floridae, Devillers et al., 1996) 
1.60 (mussel, Geyer et al., 1982) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.05, 3.27 (Robinson and Novak, 1994) 
1.72 (river sediment, Eder and Weber, 1980) 
>2.68, 2.74 (forest soil), 1.96 (agricultural soil) (Seip et al., 1986) 
2.81 at pH 3, 2.57 at pH 5.5, 2.27 at pH 7 (aquatic humic sorbent, Peuravuori et al., 2002) 
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Octanol/water partition coefficient, log Kow: 
2.80 (Geyer et al., 1982) 
3.72 (Schellenberg et al., 1984; Leuenberger et al., 1985) 
3.69 (quoted, Leo et al., 1971) 
3.67 (Kishino and Kobayashi, 1994) 
 
Solubility in organics: 
Soluble in ethanol and ether (Weast, 1986) 
 
Solubility in water: 
420 mg/L at 20–25 °C (Geyer et al., 1982) 
900 mg/L at 20–25 °C (Kilzer et al., 1979) 
410, 427, 692, and 928 mg/L at 19.5, 20.1, 24.9, and 30.0 °C, respectively (shake flask-

conductimetry, Achard et al., 1996) 
434 mg/L at 20 °C (Blackman et al., 1955) 
In mg/L at 25 °C: 381 (pH 3.18), 410 (pH 3.29), 407 (pH 3.40), 387 (pH 3.55), 459 (pH 3.74), 503 

(pH 5.32), 1,780 (pH 6.69), 4,020 (pH 7.04), 5,170 (pH 7.15), 8,750 (pH 7.37), 12,500 (pH 
7.55), 15,000 (pH 7.60), 18,200 (pH 7.76), 112,000 (pH 8.53), 126,000 (pH 8.62), 171,000 (pH 
8.99), 176,000 (pH 10.23), 183,000 (pH 11.52) (Huang et al., 2000) 

In mmol/kg solution: 1.8 at 17.7 °C, 2.1 at 19.6 °C, 2.2 at 20.1 °C, 2.5 at 21.7 °C, 2.6 at 22.1 °C, 
3.2 at 24.5 °C, 4.0 at 27.4 °C, 4.5 at 29.0 °C, 4.6 at 29.2 °C, 4.7 at 30.5 °C, 4.8 at 31.4 °C, 5.1 at 
34.3 °C, 5.2 at 35.4 °C, 5.3 at 36.3 °C, 5.5 at 38.2 °C, 5.8 at 40.5 °C, 5.9 at 41.4 °C, 6.0 at 42.1 
°C, 6.2 at 44.0 °C, 6.6 at 45.8 °C, 6.7 at 47.7 °C, 7.0 at 49.8 °C, and 7.6 53.8 °C (light 
transmission technique, Jaoui et al., 2002) 

 
Vapor pressure (x 10-3 mmHg): 
8.4 at 24 °C (quoted, Howard, 1989) 
2.5 at 8 °C, 17 at 25 °C (quoted, Leuenberger et al., 1985a) 
At 25.00 °C: 24.3 (solid), 25.8 (supercooled liquid) (Lei et al., 1999a) 
 
Environmental fate: 
 Biological. In activated sludge, only 0.3% mineralized to carbon dioxide after 5 d (Freitag et al., 
1985). In anaerobic sludge, 2,4,6-trichlorophenol degraded to 4-chlorophenol (Mikesell and Boyd, 
1985). When 2,4,6-trichlorophenol was statically incubated in the dark at 25 °C with yeast extract 
and settled domestic wastewater inoculum, significant biodegradation with rapid adaptation was 
observed. At concentrations of 5 and 10 mg/L, 96 and 97% biodegradation, respectively, were 
observed after 7 d (Tabak et al., 1981). 
 Photolytic. Titanium dioxide suspended in an aqueous solution and irradiated with UV light (λ 
= 365 nm) converted 2,4,6-trinitrophenol to carbon dioxide at a significant rate (Matthews, 1986). 
A carbon dioxide yield of 65.8% was achieved when 2,4,6-trichlorophenol adsorbed on silica gel 
was irradiated with light (λ >290 nm) for 17 h (Freitag et al., 1985). 
 Scully and Hoigné (1987) reported a half-life of 62 h for the reaction of 2,4,6-trichlorophenol 
and singlet oxygen in water at 19 °C and pH 8. They reported the following rate constants: 2 x 
106/M⋅sec at p x 107/M⋅sec at pH 7, and 1.2 x 108/M⋅sec at pH 9. Tratnyek and Hoigné (1991) 
reported a rate constant of 1.7 x 107/M⋅sec for the same reaction in an aqueous phosphate buffer 
solution at 27 °C. A photooxidation rate constant of <10,000/M⋅sec was reported for the reaction 
of 2,4,6-trichlorophenol and ozone in water at a pH range of 1.3 to 1.5 (Hoigné and Bader, 1983). 
 2,4,6-Trichlorophenol in aqueous solution was illuminated with filtered xenon light (λ >295 nm) 
at various time intervals. The first-order conversion rate constant was 1.14 x 10-4/sec. It appeared 
during the reaction that one to two chlorine atoms were lost forming dichloro- and 
monochlorophenols (Svenson and Kaj, 1989). 
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 Chemical/Physical. An aqueous solution containing chloramine reacted with 2,4,6-tri-
chlorophenol to yield the following intermediate products after 2 h at 25 °C: 2,6-dichloro-1,4-
benzoquinone-4-(N-chloro)imine and 4,6-dichloro-1,2-benzoquinone-2-(N-chloro)imine (Maeda et 
al., 1987). 
 In a dilute aqueous solution at pH 6.0, 2,4,6-trichlorophenol reacted with an excess of 
hypochlorous acid forming 2,6-dichlorobenzoquinone (18% yield) and other chlorinated 
compounds (Smith et al., 1976). Based on an assumed 5% disappearance after 330 h at 85 °C, the 
hydrolysis half-life was estimated to be >40 yr (Ellington et al., 1988). 
 At influent concentrations (pH 3.0) of 1.0, 0.1, 0.01, and 0.001 mg/L, the GAC adsorption 
capacities were 219, 113.2, 58.5, and 30.2 mg/g, respectively. The GAC adsorption capacities at pH 
6.0 were 155.1, 61.2, 24.2, and 9.5 mg/g and at pH 9.0 they were 130.1, 52.9, 21.5, and 8.7 mg/g 
(Dobbs and Cohen, 1980). 
 
Toxicity: 
 EC10 and EC50 concentrations inhibiting the growth of alga Scenedesmus subspicatus in 96 h 
were 1.1 and 5.6 mg/L, respectively (Geyer et al., 1985). 
 EC50 (96-h) for Oryzias latipes 1,000 µg/L (Shigeoka et al., 1988) 
 EC50 (24-h) for Daphnia pulex 3,900 µg/L (Shigeoka et al., 1988) 
 EC50 (15-min) for Photobacterium phosphoreum 14 µM (Svenson and Kaj, 1989). 
 LC50 (contact) for earthworm (Eisenia fetida) 5.0 µg/cm2 (Neuhauser et al., 1985). 
 LC50 (96-h) for bluegill sunfish 320 µg/L (Spehar et al., 1982), Cyprinodon variegatus 130 ppm 
(Heitmuller et al., 1981). 
 LC50 (72-h) Cyprinodon variegatus 130 ppm (Heitmuller et al., 1981). 
 LC50 (48-h) for Daphnia magna 85 mg/L (LeBlanc, 1980), Cyprinodon variegatus 130 ppm 
(Heitmuller et al., 1981). 
 LC50 (24-h) for Daphnia magna >220 mg/L (LeBlanc, 1980), Cyprinodon variegatus 130 ppm 
(Heitmuller et al., 1981). 
 LC50 for red killifish 7.6 mg/L (Yoshioka et al., 1986). 
 Acute oral LD50 for rats 820 mg/kg (quoted, RTECS, 1985). 
 Heitmuller et al. (1981) reported a NOEC of 100 ppm. 
 
Drinking water standard: No MCLGs or MCLs have been proposed although 2,4,6-
trichlorophenol has been listed for regulation (U.S. EPA, 1996). A DWEL of 10 µg/L was 
recommended (U.S. EPA, 2000). 
 
Uses: Manufacture of fungicides, bactericides, antiseptics, germicides; wood and glue 
preservatives; in textiles to prevent mildew; defoliant; disinfectant; organic synthesis. 
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1,2,3-TRICHLOROPROPANE 
 
Synonyms: AI3-26040; Allyl trichloride; BRN 1732068; CCRIS 5874; EINECS 202-486-1; 
Glycerin trichlorohydrin; Glycerol trichlorohydrin; Glyceryl trichlorohydrin; NCI-C60220; NSC 
35403; Trichlorohydrin. 
 

Cl Cl

Cl

 
 
CASRN: 96-18-4; molecular formula: C3H5Cl3; FW: 147.43; RTECS: TZ9275000 
 
Physical state, color, and odor: 
Clear, colorless liquid with a strong, chloroform-like odor 
 
Melting point (°C): 
-14.7 (Weast, 1986) 
 
Boiling point (°C): 
156.8 (Weast, 1986) 
 
Density (g/cm3): 
1.3889 at 20 °C (quoted, Horvath, 1982) 
1.417 at 15 °C (quoted, Verschueren, 1983) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.85 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
71.7 (NIOSH, 1997) 
82.2 (open cup, Hawley, 1981) 
 
Lower explosive limit (%): 
3.2 at 121 °C (NIOSH, 1997) 
 
Upper explosive limit (%): 
12.6 at 151 °C (NIOSH, 1997) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
9.79 at 25 °C (purge and trap-GC, Tancréde and Yanagisawa, 1990) 
34.5 at 25.0 °C (mole fraction ratio-GC, Leighton and Calo, 1981) 
 
Interfacial tension with water (dyn/cm at 20 °C): 
38.50 (Demond and Lindner, 1993) 
 
Solubility in organics: 
Soluble in alcohol and ether (Weast, 1986); miscible with propyl chloride, carbon tetrachloride, 
and chloroform. 
 
Solubility in water: 
1,900 mg/L (Afghan and Mackay, 1980; Dilling, 1977) 
 
Vapor density: 
6.03 g/L at 25 °C, 5.09 (air = 1) 
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Vapor pressure (mmHg): 
2 at 20 °C, 4 at 30 °C (quoted, Verschueren, 1983) 
3.1 at 25 °C (Banerjee et al., 1990) 
 
Environmental fate: 
 Chemical/Physical. The hydrolysis rate constant for 1,2,3-trichloropropane at pH 7 and 25 °C 
was determined to be 1.8 x 10-6/h, resulting in a half-life of 43.9 yr (Ellington et al., 1988). The 
hydrolysis half-lives decrease at varying pHs and temperature. At 87 °C, the hydrolysis half-lives 
at pH values of 3.07, 7.12, and 9.71 were 21.1, 11.6, and 0.03 d, respectively (Ellington et al., 
1986). By analogy to 1,2-dibromo-2-chloropropane, the following hydrolysis products would be 
formed: 2,3-dichloro-1-propanol, 2,3-dichloropropene, epichlorohydrin, 1-chloro-2,3-
dihydroxypropane, glycerol, 1-hydroxy-2,3-propylene oxide, 2-chloro-3-hydroxypropene, and 
HCl (Kollig, 1993). 
 The volatilization half-life of 1,2,3-trichloropropane (1 mg/L) from water at 25 °C using a 
shallow-pitch propeller stirrer at 200 rpm at an average depth of 6.5 cm was 56.1 min (Dilling, 
1977). 
 
Exposure limits: Potential occupational carcinogen. NIOSH REL: TWA 10 ppm (60 mg/m3), 
IDLH 100 ppm; OSHA PEL: TWA 50 ppm (300 mg/m3); ACGIH TLV: TWA 10 ppm (adopted). 
 
Symptoms of exposure: Inhalation of vapors may cause depression of central nervous system, 
narcosis, and convulsions (Patnaik, 1992). An irritation concentration of 300.00 mg/m3 in air was 
reported by Ruth (1986). 
 
Toxicity: 
 LC50 (7-d) for Poecilia reticulata 41.6 mg/L (Könemann, 1981). 
 Acute oral LD50 for rats 320 mg/kg (quoted, RTECS, 1985). 
 LC50 (inhalation) for mice 3,400 mg/m3/2-h (quoted, RTECS, 1985). 
 
Drinking water standard: No MCLGs or MCLs have been proposed although 1,2,3-
trichloropropane has been listed for regulation (U.S. EPA, 1996). A DWEL of 200 µg/L was 
recommended (U.S. EPA, 2000). 
 
Uses: Solvent; degreaser; paint and varnish removers. 
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1,1,2-TRICHLOROTRIFLUOROETHANE 
 
Synonyms: AI3-62874; Arcton 63; Arklone; Arklone P; BRN 1740335; CFC 113; Daiflon S 3; 
Distillex DS5; EINECS 200-936-1; Eskimon 113; F 113; FC 113; Flugene 113; Fluorocarbon 113; 
Forane; Freon 113; Freon TF; Frigen 113 TR-T; Genetron 113; Halocarbon 113; Isceon 113; 
Kaiser chemicals 11; R 113; Racon 113; Refrigerant 113; 1,1,2-Trichloro-1,2,2-trifluoroethane; 
Trichlorotrifluoroethane; 1,1,2-Trifluoro-1,2,2-trichloroethane; TTE; Ucon 113; Ucon fluoro-
carbon 113; Ucon 113/halocarbon 113. 
 

F

Cl

Cl

Cl

F

F

 
 
CASRN: 76-13-1; DOT: 1078; molecular formula: C2Cl3F3; FW: 187.38; RTECS: KJ4000000; 
Merck Index: 12, 2140 
 
Physical state, color, and odor: 
Clear, colorless liquid with a carbon tetrachloride-like odor at high concentrations 
 
Melting point (°C): 
-36.4 (Weast, 1986) 
 
Boiling point (°C): 
47.7 (Weast, 1986) 
 
Density (g/cm3): 
1.5635 at 20 °C (Weast, 1986) 
1.42 at 25 °C (Hawley, 1981) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.79 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Noncombustible at ordinary temperatures (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
2.03 (Golovanova and Kolesov, 1984) 
 
Heat of fusion (kcal/mol): 
0.556 (Golovanova and Kolesov, 1984) 
 
Henry’s law constant (atm⋅m3/mol): 
0.154, 0.215, 0.245, 0.319, and 0.321 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth 
et al., 1988) 
 
Ionization potential (eV): 
11.99 ± 0.02 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.59 using method of Chiou et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
2.57 (Lesage et al., 1990) 
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Solubility in organics: 
Soluble in alcohol, benzene, and ether (Weast, 1986) 
 
Solubility in water: 
136 mg/L at 10 °C (Lesage et al., 1990) 
170 mg/L at 25 °C (Du Pont, 1966; Jones et al., 1977) 
In mg/kg: 38 at 10 °C, 37 at 20 °C, 14 at 30 °C (shake flask-GC, Howe et al., 1987) 
 
Vapor density: 
7.66 g/L at 25 °C, 6.47 (air = 1) 
 
Vapor pressure (mmHg at 20 °C): 
285 (NIOSH, 1997) 
270 (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Biological. In an anoxic aquifer beneath a landfill in Ottawa, Ontario, Canada, there was 
evidence to suggest that 1,1,2-trichlorotrifluoroethane underwent reductive dehalogenation to give 
1,2-difluoro-1,1,2-trichloroethylene and 1,2-dichloro-1,1,2-trifluoroethane. It was proposed that 
the latter compound was degraded via dehydrodehalogenation to give 1-chloro-1,1,2-trifluoro-
ethylene (Lesage et al., 1990). 
 Chemical/Physical. 1,1,2-Trichlorotrifluoroethane will not hydrolyze to any reasonable extent 
(Kollig, 1993). 
 
Exposure limits: NIOSH REL: TWA 1,000 ppm (7,600 mg/m3), STEL 1,250 ppm (9,500 
mg/m3), IDLH 2,000 ppm; OSHA PEL: TWA 1,000 ppm, STEL 1,250 ppm (adopted). 
 
Symptoms of exposure: May produce a weak narcotic effect, cardiac sensitization, and irritation 
of respiratory passage (Patnaik, 1992) 
 
Toxicity: 
 Acute oral LD50 for rats 43 mg/kg (quoted, RTECS, 1985). 
 
Drinking water standard: No MCLGs or MCLs have been proposed although 1,1,2-trichloro-
trifluoroethane has been listed for regulation (U.S. EPA, 1996). 
 
Uses: Fire extinguishers; dry-cleaning solvent; manufacture of chlorotrifluoroethylene; refrigerant; 
polymer intermediate; blowing agent; drying electronic parts; extraction solvent for analyzing 
hydrocarbons, oils, and greases. 
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TRI-o-CRESYL PHOSPHATE 
 
Synonyms: AI3-00520; BRN 1892885; CCRIS 6421; o-Cresyl phosphate; EINECS 201-103-5; 
Fyrquel 150; NSC 438; Phosflex 179-C; Phosphoric acid, tris(2-methylphenyl) ester; Phos-
phoric acid, tri-2-tolyl ester; Phosphoric acid, tri-o-cresyl ester; o-TCP; TCP; TOCP; TOFK; o-
Tolyl phosphate; TOTP; Tricresyl phosphate; Triorthocresyl phosphate; Tri-2-methylphenyl 
phosphate; Tris(o-cresyl)phosphate; Tris(o-methylphenyl)phosphate; Tris(o-tolyl)phosphate; Tri-
2-tolyl phosphate; Tri-o-tolyl phosphate. 
 

CH3

O P

O

O

O

H3C

H3C

 
 
CASRN: 78-30-8; DOT: 2574; DOT label: Poison; molecular formula: C21H21O4P; FW: 368.37; 
RTECS: TD0350000; Merck Index: 12, 9893 
 
Physical state, color, and odor: 
Colorless to pale yellow, odorless to faint aromatic-like liquid 
 
Melting point (°C): 
11 (Weast, 1986) 
 
Boiling point (°C): 
410 (Weast, 1986) 
420 (quoted, Verschueren, 1983) 
 
Density (g/cm3): 
1.180 at 26.5 °C, 1.179 at 30.1 °C, 1.178 at 34.9 °C, 1.177 at 39.7 °C, 1.176 at 43.3 °C, 1.175 at 
48.1 °C (Kannan and Kishore, 1999) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.61 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
227 (NIOSH, 1997) 
 
Bioconcentration factor, log BCF: 
2.22 (Pimephales promelas), 2.90 (Alburnus alburnus) (Devillers et al., 1996) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.37 using method of Kenaga and Goring (1980) 
 
Octanol/water partition coefficient, log Kow: 
5.11 (commercial mixture containing tricresyl phosphates-shake flask-GC, Saeger et al., 1979) 
 
Solubility in organics: 
Soluble in acetic acid, alcohol, ether, and toluene (Weast, 1986) 
 
Solubility in water (ppm): 
0.36 and 0.34 at 20–25 and 25 °C, respectively (mixture containing tricresyl phosphates, column 
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elution method-GC/MS, Ofstad and Sletten, 1985; Saeger et al., 1979) 
3.1 at 25 °C for “Pliabrac 521” which contained 36 wt % tricresyl phosphates, column elution 

method-GC/MS, Ofstad and Sletten, 1985) 
0.008 wt % 20–25 °C (Fordyce and Meyer, 1940) 
 
Vapor density: 
15.06 g/L at 25 °C, 12.72 (air = 1) 
 
Vapor pressure (x 10-6 mmHg): 
1.70 at 25 °C (Dobry and Keller, 1957) 
0.195 at 50 °C (Carré and Bertrans, 1998) 
 
Environmental fate: 
 Biological. A commercial mixture containing tricresyl phosphates was completely degraded by 
indigenous microbes in Mississippi River water to carbon dioxide. After 4 wk, 82.1% of the 
theoretical carbon dioxide had evolved (Saeger et al., 1979). 
 Chemical/Physical. Tri-o-cresyl phosphate hydrolyzed rapidly in Lake Ontario water, 
presumably to di-o-cresyl phosphate (Howard and Doe, 1979). When an aqueous solution 
containing a mixture of isomers (0.1 mg/L) and chlorine (3 to 1,000 mg/L) was stirred in the dark 
at 20 °C for 24 h, the benzene ring was substituted with one to three chlorine atoms (Ishikawa and 
Baba, 1988). 
 Decomposes at temperatures greater than 424 °C (Dobry and Keller, 1957). 
 
Exposure limits (mg/m3): NIOSH REL: TWA 0.1, IDLH 40; OSHA PEL: TWA 0.1. 
 
Symptoms of exposure: Ingestion may cause gastrointestinal pain, diarrhea, weakness, muscle 
pain, kidney damage, paralysis, and death (Patnaik, 1992). 
 
Toxicity: 
 LC50 (96-h) for bluegill sunfish 150 µg/L, channel catfish 803 µg/L, rainbow trout 260 µg/L, 
yellow perch 502 µg/L (Johnson and Finley, 1980). 
 Acute oral LD50 for rats 160 mg/kg (quoted, RTECS, 1985). 
 
Uses: Plasticizer in lacquers, varnishes, polyvinyl chloride, polystyrene, nitrocellulose; 
waterproofing agent; hydraulic fluid and heat exchange medium; fire retardant for plastics; solvent 
mixtures; synthetic lubricant; gasoline additive to prevent pre-ignition. 
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TRIETHYLAMINE 
 
Synonyms: AI3-15425; BRN 1843166; CCRIS 4881; Diethylaminoethane; N,N-Diethylethan-
amine; EINECS 204-469-4; TEA; TEN; UN 1296. 
 

N
H3C CH3

H3C  
 
CASRN: 121-44-8; DOT: 1296; DOT label: Flammable liquid; molecular formula: C6H15N; FW: 
101.19; RTECS: YE0175000; Merck Index: 12, 9799 
 
Physical state, color, and odor: 
Clear, colorless to light yellow flammable liquid with a strong, penetrating, ammonia-like odor. 
Experimentally determined detection and recognition odor threshold concentrations were <400 
µg/m3 (<100 ppbv) and 1.1 mg/m3 (270 ppbv), respectively (Hellman and Small, 1974). An odor 
threshold concentration of 0.032 ppbv was determined by a triangular odor bag method (Nagata 
and Takeuchi, 1990). 
 
Melting point (°C): 
-114.7 (Weast, 1986) 
 
Boiling point (°C): 
89.20 (Letcher and Bayles, 1971) 
 
Density (g/cm3): 
0.7275 at 20 °C (Dutt et al., 1982) 
0.72305 at 25 °C (Letcher and Bayles, 1971) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.73 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
11.01 at 18 °C (Gordon and Ford, 1972) 
10.72 at 25 °C (Dean, 1973) 
 
Flash point (°C): 
-6.7 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.2 (NIOSH, 1997) 
 
Upper explosive limit (%): 
8.0 (NIOSH, 1997) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
1.79 at 25 °C (Christie and Crisp, 1967) 
 
Interfacial tension with water (dyn/cm at 20 °C): 
0.1 (quoted, Freitas et al., 1997) 
 
Ionization potential (eV): 
7.50 ± 0.02 (Franklin et al., 1969) 
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Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic amines 
are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
1.15 (pH 9.4), 1.44, 1.45 (pH 13) (quoted, Sangster, 1989) 
 
Solubility in organics: 
Miscible with alcohol and ether (Windholz et al., 1983) 
 
Solubility in water: 
15,000 mg/L at 20 °C, 19,700 mg/L at 95 °C (quoted, Verschueren, 1983) 
1.41 M at 20 °C (Fischer and Ehrenberg, 1948) 
728 mmol/kg at 25.0 °C (shake flask-UV spectrophotometry, Vesala, 1974) 
In wt %: miscible at <18.0 °C, 14.38 at 18.0 °C, 12.38 at 19.0 °C, 11.24 at 20.0 °C, 10.23 at 21.0 
°C, 10.29 at 22.0 °C, 8.91 at 24.0 °C, 8.00 at 26.0 °C, 6.51 at 28.0 °C, 3.93 at 30.0 °C, 3.60 at 
40.0 °C, 2.59 at 50.0 °C, 1.96 at 60.0 °C, 1.60 at 70.0 °C, 1.38 at 80.0 °C (shake flask-GC, 
Stephenson, 1993b) 

 
Vapor density: 
4.14 g/L at 25 °C, 3.49 (air = 1) 
 
Vapor pressure (mmHg): 
31.3 at 10 °C, 40.55 at 15 °C, 47.45 at 18 °C, 52.35 at 20 °C (Chun et al., 1971) 
80 at 28.6 °C (ebulliometry, Dutt et al., 1982) 
 
Environmental fate: 
 Photolytic.  Low et al. (1991) reported that the photooxidation of aqueous tertiary amine 
solutions by UV light in the presence of titanium dioxide resulted in the formation of ammonium 
and nitrate ions. 
 Chemical/Physical. Triethylamine reacted with NOx in the dark to form diethylnitrosamine. In 
an outdoor chamber, photooxidation by natural sunlight yielded the following products: 
diethylnitramine, diethylformamide, diethylacetamide, ethylacetamide, diethylhydroxylamine, 
ozone, acetaldehyde, and peroxyacetyl nitrate (Pitts et al., 1978). 
 
Exposure limits: NIOSH REL: IDLH 200 ppm; OSHA PEL: TWA 25 ppm (100 mg/m3); ACGIH 
TLV: TWA 1 ppm, STEL 3 ppm (adopted). 
 
Symptoms of exposure: Irritates eyes and mucous membranes. An irritation concentration of 
200.00 mg/m3 in air was reported by Ruth (1986). 
 
Toxicity: 
 Acute oral LD50 for mice 546 mg/kg, rats 460 mg/kg (quoted, RTECS, 1985). 
 
Uses: Curing and hardening polymers; catalytic solvent in chemical synthesis; accelerator 
activators for rubber; wetting, penetrating, and waterproofing agents of quaternary ammonium 
types; corrosion inhibitor; propellant. 
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TRIFLURALIN 
 
Synonyms: Agreflan; Agriflan 24; AI3-28203; AIDS-33039; Brassix; BRN 1893555; Caswell 
No. 889; CCRIS 607; Crisalin; Crisalina; Digermin; 2,6-Dinitro-N,N-dipropyl-4-trifluoro-methyl-
aniline; 2,6-Dinitro-N,N-dipropyl-4-(trifluoromethyl)benzenamine; 2,6-Dinitro-N,N-di-n-prop-
yl-α,α,α-trifluoro-p-toluidine; 4-(Di-n-propylamino)-3,5-dinitro-1-trifluoromethylbenzene; N,N-
Di-n-propyl-2,6-dinitro-4-trifluoromethylaniline; N,N-Dipropyl-4-trifluoromethyl-2,6-dinitroanil-
ine; EINECS 216-428-8; Elancolan; EPA pesticide chemical code 036101; Ipersan; L-36352; Lilly 
36352; NCI-C00442; Nitran; Olitref; Trefanocide; Treficon; Treflam; Treflan; Treflanocide 
elancolan; Trifluoralin; α,α,α-Trifluoro-2,6-dinitro-N,N-dipropyl-p-toluidine; Trifluraline; Triflur-
ex; Trikepin; Trim; Tristar. 
 

F

F

F

NO2

NO2

N

CH3

CH3

 
 
CASRN: 1582-09-8; DOT: 1609; molecular formula: C13H16F3N3O4; FW: 335.29; RTECS: 
XU9275000; Merck Index: 12, 9815 
 
Physical state and color: 
Yellow to reddish-orange crystals 
 
Melting point (°C): 
49.7 (Plato and Glasgow, 1969) 
 
Boiling point (°C): 
139–140 at 4.2 mmHg (Windholz et al., 1983) 
 
Density (g/cm3): 
1.294 at 25 °C (quoted, Keith and Walters, 1992) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.47 at 20 °C using method of Hayduk and Laudie (1974) 
 
Entropy of fusion (cal/mol⋅K): 
17.7 (Plato and Glasgow, 1969) 
 
Heat of fusion (kcal/mol): 
5.700 (DSC, Plato and Glasgow, 1969) 
 
Henry’s law constant (x 10-5 atm⋅m3/mol): 
5.83 at 23 °C (fog chamber-GC, Fendinger et al., 1989) 
10.19 and 14.89 in distilled water and 33.3‰ NaCl at 20 °C, respectively (wetted-wall column, 

Rice et al., 1997a) 
 
Bioconcentration factor, log BCF: 
3.03 (freshwater fish), 2.45 (fish, microcosm) (Garten and Trabalka, 1983) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.73 (Commerce soil), 3.67 (Tracy soil), 3.64 (Catlin soil) (McCall et al., 1981) 
4.14 (Kenaga and Goring, 1980) 
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4.49 (Hickory Hill sediment, Brown and Flagg, 1981) 
2.94 (average of 2 soil types, Kanazawa, 1989) 
1.705 (Cecil sandy loam), 1.64 (Eustis fine sand), 2.25 (Glendale sandy clay loam), 1.88 (Webster 

silty clay loam, Davidson et al., 1980) 
4.18 (Mivtahim soil), 3.91 (Gilat soil), 3.93 (Neve Yaar soil), 4.10 (Malkiya soil), 4.47 (Kinneret-

A sediment), 4.44 (Kinneret-G sediment) (Gerstl and Mingelgrin, 1984) 
5.13 (estimated from HPLC capacity factors, Hodson and Williams, 1988) 
 
Octanol/water partition coefficient, log Kow: 
5.34 (Kenaga and Goring, 1980) 
5.28 (Brown and Flagg, 1981) 
5.07 at pH 7 and 25 °C (Worthing and Hance, 1991) 
 
Solubility in organics: 
Freely soluble in Stoddard solvent (Windholz et al., 1983), chloroform, methanol (Probst et al., 
1967), acetone (400 g/L), xylene (580 g/L) (Worthing and Hance, 1991), ether, and ethanol 
(quoted, Bailey and White, 1965) 
 
Solubility in water: 
240 mg/L (quoted, Bailey and White, 1965) 
4 ppm at 27 °C (quoted, Verschueren, 1983) 
3 µmol/L at 25 °C (LaFleur, 1979) 
4 mg/L at 20 °C (Fühner and Geiger, 1977) 
 
Vapor pressure (x 10-4 mmHg): 
1.1 at 25 °C (Lewis, 1989) 
1.99 at 29.5 °C (Davidson et al., 1980) 
2.42 at 30 °C (Nash, 1983) 
1.97 at 30 °C (effusion method, DePablo, 1976) 
 
Environmental fate: 
 Biological. Laanio et al. (1973) incubated [14CF3]trifluralin with Paecilomyces, Fusarium 
oxysporum, or Aspergillus fumigatus and reported that <1% was converted to 14CO2. From the 
first-order biotic and abiotic rate constants of trifluralin in estuarine water and sediment/water 
systems, the estimated biodegradation half-lives were 1.2 to 9.7 and 2.4 to 7.1 d, respectively 
(Walker et al., 1988). 
 Soil. Anaerobic degradation in a Crowley silt loam yielded α,α,α-trifluoro-N4,N4-dipropyl-5-
nitrotoluene-3,4-diamine and α,α,α-trifluoro-N4,N4-dipropyltoluene-3,4,5-triamine (Parr and 
Smith, 1973). Probst and Tepe (1969) reported that trifluralin degradation in many soils was 
probably by chemical reduction of the nitro groups into amino groups. Reported degradation 
products in aerobic soils include α,α,α-trifluoro-2,6-dinitro-N-propyl-p-toluidine, α,α,α-trifluoro-
2,6-dinitro-p-toluidine, α,α,α-trifluoro-5-nitrotoluene-3,4-diamine, and α,α,α-trifluoro-N,N-
dipropyl-5-nitrotoluene-3,4-diamine. Anaerobic degradation products identified include α,α,α-
trifluoro-N,N-dipropyl-5-nitrotoluene-3,4-diamine, α,α,α-trifluoro-N,N-dipropyltoluene-3,4,5-tri-
amine, α,α,α-trifluorotoluene-3,4,5-triamine, and α,α,α-trifluoro-N-propyltoluene-3,4,5-triamine. 
α,α,α-Trifluoro-5-nitro-N-propyltoluene-3,4-diamine was identified in both aerobic and anaerobic 
soils (Probst et al., 1967). The following compounds were reported as major soil metabolites: 
α,α,α-trifluoro-2,6-dinitro-N-propyl-p-toluidine, α,α,α-trifluoro-2,6-dinitro-p-toluidine, α,α,α-
trifluoro-5-nitrotoluene-3,4-diamine, α,α,α-trifluorotoluene-3,4,5-triamine, 2-ethyl-7-nitro-1-
propyl-5-(trifluoromethyl)benzimidazole, 2-ethyl-7-nitro-5-(trifluoromethyl)benzimidazole, 7-
nitro-1-propyl-5-(trifluoromethyl)benzimidazole, 4-(dipropylamino)-3,5-dinitrobenzoic acid, 2,2′-
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azoxybis(α,α,α-trifluoro-6-nitro-N-propyl-p-toluidine), 2,2′-azobis(α,α,α-trifluoro-6-nitro-N-
propyl-p-toluidine), 2,6-dinitro-N,N-dipropyl-4-(trifluoromethyl)-m-anisidine, and α,α,α-trifluoro-
2′,6′-dinitro-N-propyl-p-propionotoluidine (Koskinen et al., 1984, 1985). 
 Golab et al. (1979) studied the degradation of trifluralin in soil during a 3-yr period. They found 
that the herbicide undergoes N-dealkylation, reduction of nitro substituents, followed by the 
formation cyclized products. Of the 28 transformations products identified, none exceeded 3% of 
the applied amount. These compounds were: α,α,α-trifluoro-2,6-dinitro-N-propyl-p-toluidine, 
α,α,α-trifluoro-2,6-dinitro-p-toluidine, α,α,α-trifluoro-5-nitro-N4,N4-dipropyltoluene-3,4-diamine, 
α,α,α-trifluoro-5-nitro-N4-propyltoluene-3,4-diamine, α,α,α-trifluoro-5-nitrotoluene-3,4-diamine, 
α,α,α-trifluoro-N4,N4-dipropyltoluene-3,4,5-triamine, α,α,α-trifluoro-N4-propyltoluene-3,4,5-tria-
mine, α,α,α-trifluorotoluene-3,4,5-triamine, α,α,α-trifluoro-2′-hydroxyamino-6′-nitro-N-propyl-
p-propionotoluidide, 2-ethyl-7-nitro-1-propyl-5-(trifluoromethyl)benzimidazole 3-oxide, 2-ethyl-
7-nitro-5-(trifluoromethyl)benzimidazole 3-oxide, 2-ethyl-7-nitro-1-propyl-5-(trifluoromethyl)-
benzimidazole, 7-amino-2-ethyl-1-propyl-5-(trifluoromethyl)benzimidazole, 2-ethyl-7-nitro-5-(tri-
fluoromethyl)benzimidazole, 7-amino-2-ethyl-5-(trifluoromethyl)benzimiazole, 7-nitro-1-propyl-
5-(trifluoromethyl)benzimidazole, 7-nitro-5-(trifluoromethyl)benzimiazole, 7-amino-5-(trifluoro-
methyl)benzimidazole, α,α,α-trifluoro-2,6-dinitro-p-cresol, 4-(dipropylamino)-3,5-dinitrobenzoic 
acid, 2,2′-azoxybis(α,α,α-trifluoro-6-nitro-N-propyl-p-toluidine), N-propyl-2,2′-azoxybis(α,α,α-
trifluoro-6-nitro-p-toluidine), 2,2′-azoxybis(α,α,α-trifluoro-6-nitro-p-toluidine), 2,2′-azobis-
(α,α,α-trifluoro-6-nitro-N-propyl-p-toluidine), α,α,α-trifluoro-4,6-dinitro-5-(dipropylamino)-o-
cresol, α,α,α-trifluoro-2-hydroxyamino-6-nitro-N,N-dipropyl-p-toluidine, α,α,α-trifluoro-2′,6′-
dinitro-N-propyl-p-propionotoluidide, and α,α,α-trifluoro-2,6-dinitro-N-(propan-2-ol)-N-propyl-
p-toluidine (Golab et al., 1979). 
 Zayed et al. (1983) studied the degradation of trifluralin by the microbes Aspergillus carneus, 
Fusarium oxysporum, and Trichoderma viride. Following an inoculation and incubation period of 
10 d in the dark at 25 °C, the following metabolites were identified: α,α,α-trifluoro-2,6-dinitro-
N-propyl-p-toluidine, α,α,α-trifluoro-2,6-dinitro-p-toluidine, 2-amino-6-nitro-α,α,α-trifluoro-p-
toluidine, and 2,6-dinitro-4-trifluoromethylphenol. The reported half-life in soil is 132 d (Jury et 
al., 1987). 
 Groundwater. According to the U.S. EPA (1986), trifluralin has a high potential to leach to 
groundwater. 
 Plant. Trifluralin was absorbed by carrot roots in greenhouse soils pretreated with the herbicide 
(0.75 lb/acre). The major metabolite formed was α,α,α-trifluoro-2,6-dinitro-N-(n-propyl-
toluene)-p-toluidine (Golab et al., 1967). Two metabolites of trifluralin that were reported in 
goosegrass (Eleucine indica) were 3-methoxy-2,6-dinitro-N,N′-dipropyl-4-(trifluoromethyl)benz-
enamine and N-(2,6-dinitro-4-(trifluoromethyl)phenyl)-N-propylpropanamide (Duke et al., 1991). 
 Photolytic. Irradiation of trifluralin in hexane by laboratory light produced α,α,α-trifluoro-2,6-
dinitro-N-propyl-p-toluidine and α,α,α-trifluoro-2,6-dinitro-p-toluidine. The sunlight irradiation 
of trifluralin in water yielded α,α,α-trifluoro-N4,N4-dipropyl-5-nitrotoluene-3,4-diamine, α,α,α-
trifluoro-N4,N4-dipropyltoluene-3,4,5-triamine, 2-ethyl-7-nitro-5-(trifluoromethyl)benzimidazole, 
2,3-dihydroxy-2-ethyl-7-nitro-1-propyl-5-(trifluoromethyl)benzimidazoline, and 2-ethyl-7-nitro-5-
(trifluoromethyl)benzimidazole. 2-Amino-6-nitro-α,α,α-trifluoro-p-toluidine and 2-ethyl-5-nitro-
7-(trifluoromethyl)benzimidazole also were reported as major products under acidic and basic 
conditions, respectively (Crosby and Leitis, 1973). In a later study, Leitis and Crosby (1974) 
reported that trifluralin in aqueous solutions was very unstable to sunlight, especially in the 
presence of methanol. The photodecomposition of trifluralin involved oxidative N-dealkylation, 
nitro reduction, and reductive cyclization. The principal photodecomposition products of trifluralin 
were 2-amino-6-nitro-α,α,α-trifluoro-p-toluidine, 2-ethyl-7-nitro-5-(trifluoromethyl)benzimida-
zole 3-oxide, 2,3-dihydroxy-2-ethyl-7-nitro-1-propyl-5-(trifluoromethyl)benzimidazole, and two 
azoxybenzenes. Under alkaline conditions, the principal photodecomposition product was 2-ethyl-
7-nitro-5-(trifluoromethyl)-benzimidazole (Leitis and Crosby, 1974). 
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 When trifluralin was released in the atmosphere on a sunny day, it was rapidly converted to the 
photochemical 2,6-dinitro-N-propyl-α,α,α-trifluoro-p-toluidine. The estimated half-life is 20 min 
(Woodrow et al., 1978). The vapor-phase photolysis of trifluralin was studied in the laboratory 
using a photoreactor, which simulated sunlight conditions (Soderquist et al., 1975). Vapor-phase 
photoproducts of trifluralin were identified as 2,6-dinitro-N-propyl-α,α,α-trifluoro-p-toluidine, 
2,6-dinitro-α,α,α-trifluoro-p-toluidine, 2-ethyl-7-nitro-1-propyl-5-(trifluoromethyl)benzimidaz-
ole, 2-ethyl-7-nitro-5-(trifluoromethyl)benzimidazole, and four benzimidazole precursors, reported 
by Leitis and Crosby (1974). Similar photoproducts were also identified in air above both bare 
surface treated soil and soil incorporated fields (Soderquist et al., 1975). 
 Sullivan et al. (1980) studied the UV photolysis of trifluralin in anaerobic benzene solutions. 
Products identified included the three azoxybenzene derivatives N-propyl-2,2′-azoxybis(α,α,α-
trifluoro-6-nitro-p-toluidine), 2,2′-azoxybis(α,α,α-trifluoro-6-nitro-N-propyl-p-toluidine), and 
2,2′-azoxybis(α,α,α-trifluoro-6-nitro-p-toluidine), and two azobenzene derivatives, N-propyl-
2,2′-azobis(α,α,α-trifluoro-6-nitro-p-toluidine) and 2,2′-azobis(α,α,α-trifluoro-6-nitro-N-propyl-
p-toluidine) (Sullivan et al., 1980). [14C]Trifluralin on a silica plate was exposed to summer 
sunlight for 7.5 h. Although 52% of trifluralin was recovered, no photodegradation products were 
identified. In soil, no significant photodegradation of trifluralin was observed after 9 h of 
irradiation (Plimmer, 1978). When trifluralin on glass plates was irradiated for 4 to 6 h, it 
photodegraded to 2,3-dihydroxy-2-ethyl-7-nitro-1-propyl-5-(trifluoromethyl)benzimidazoline and 
2-ethyl-7-nitro-5-(trifluoromethyl)benzimidazole-3-oxide (Wright and Warren, 1965). 
 Chemical/Physical. Hydrolysis of trifluralin was investigated in aqueous buffer solutions of pH 
4.1, 7.1, and 9.1 at 5, 22, 32, and 50 °C. The following hydrolysis half-lives were calculated at 5 
°C: 2,014 d at pH 4.1, 1,991 d at pH 7.1, 1,645 d at pH 9.1; at 22 °C: 1,199 d at pH 4.1, 1,029 d at 
pH 7.1, 777 d at pH 9.1; at 32 °C: 20.9 d at pH 4.1, 20.7 d at pH 7.1, 14.8 d at pH 9.1; at 50 °C: 
7.5 d at pH 4.1, 7.3 d at pH 7.1, 6.0 d at pH 9.1 (Ramesh and Balasunbramanian, 1999). 
 Releases carbon monoxide, carbon dioxide, and ammonia when heated to 900 °C (Kennedy, 
1972, 1972a). Incineration may also release hydrofluoric acid in the off-gases (Sittig, 1985). 
 
Toxicity: 
 EC50 (48-h) for Daphnia pulex 240 µg/L (Sanders and Cope, 1966), Daphnia magna 560 µg/L, 
Simocephalus serrulatus 900 µg/L (Johnson and Finley, 1980). 
 LC50 (96-h) for young rainbow trout 10 to 40 µg/L, young bluegill sunfish 20 to 90 µg/L 
(Hartley and Kidd, 1987), carp 45 µg/L (Poleksic and Karan, 1999), Gammarus fasciatus 2,200 
µg/L, Pteronarcys californica 2,800 µg/L, channel catfish 2,200 µg/L, fathead minnow 105 µg/L, 
rainbow trout 41 µg/L (Johnson and Finley, 1980). 
 LC50 (48-h) for bluegill sunfish 19 ppb, rainbow trout 11 ppb (quoted, Verschueren, 1983), carp 
1.0 mg/L, goldfish 850 µg/L, medaka 430 µg/L, pond loach 350 µg/L (Spehar et al., 1982). 
 Acute oral LD50 for mice 5,000 mg/kg (quoted, RTECS, 1985), mice 500 mg/kg, dogs and 
rabbits >2,000 mg/kg (Worthing and Hance, 1991). 
 In 2-yr feeding trials, rats and dogs receiving 2,000 and 1,000 mg/kg, respectively, suffered no 
ill effects (Worthing and Hance, 1991). 
 
Drinking water standard: No MCLGs or MCLs have been proposed although trifluralin has 
been listed for regulation (U.S. EPA, 1996). A DWEL of 300 µg/L was recommended (U.S. EPA, 
2000). 
 
Use: Pre-emergence herbicide used to control annual grasses and broad-leaved weeds in beans, 
brassicas, cotton, groundnuts, forage legumes, orchards, ornamentals, sugar cane, transplanted 
peppers, soybeans, sugar beets, sunflowers, tomatoes, and vineyards (Worthing and Hance, 1991). 
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1,2,3-TRIMETHYLBENZENE 
 
Synonyms: BRN 1903410; EINECS 208-394-8; EINECS 247-99-9; Hemellitol; Hemimellitene; 
Hemimellitol; Methylxylene; NSC 5167; NSC 65599. 
 

CH3

CH3

CH3  
 
CASRN: 526-73-8; DOT: 2325; DOT label: Combustible liquid; molecular formula: C9H12; FW: 
120.19; RTECS: DC3300000 
 
Physical state, color, and odor: 
Clear, colorless, flammable liquid with an aromatic odor similar to propylbenzene, ethylbenzenes, 
or xylenes. 
 
Melting point (°C): 
-25.4 (Weast, 1986) 
 
Boiling point (°C): 
176.1 (Weast, 1986) 
 
Density (g/cm3): 
0.8944 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.74 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
48 (Dean, 1987) 
53 (90.5% solution, NFPA, 1984) 
 
Lower explosive limit (%): 
0.8 (NIOSH, 1997) 
 
Upper explosive limit (%): 
6.6 (NIOSH, 1997) 
 
Heat of fusion (kcal/mol): 
1.955 (Dean, 1987) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
3.18 at 25 °C (approximate - calculated from water solubility and vapor pressure) 
 
Ionization potential (eV): 
8.42 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.80 (Schwarzenbach and Westall, 1981) 
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Octanol/water partition coefficient, log Kow: 
3.55 (generator column-HPLC/GC: Wasik et al., 1981, Tewari et al., 1982, Doucette and Andren, 

1988) 
3.66 (Camilleri et al., 1988; estimated from HPLC capacity factors, Hammers et al., 1982) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, and ether (Weast, 1986) 
 
Solubility in water: 
75.2 mg/L at 25.0 °C; 48.6 mg/L in artificial seawater (salinity = 34.5 g/kg) at 25.0 °C (shake 

flask-GC, Sutton and Calder, 1975) 
545 µmol/L at 25.0 °C (generator column-HPLC, Tewari et al., 1982; generator column-

HPLC/GC, Wasik et al., 1981) 
498, 520, 597, and 702 µmol/L at 15.0, 25.0, 35.0, and 45.0 °C, respectively (Sanemasa et al., 

1982) 
 
Vapor density: 
4.91 g/L at 25 °C, 4.15 (air = 1) 
 
Vapor pressure (mmHg): 
1.51 at 25 °C (quoted, Mackay et al., 1982) 
 
Environmental fate: 
 Photolytic. Glyoxal, methylglyoxal, and biacetyl were produced from the photooxidation of 
1,2,3-trimethylbenzene by OH radicals in air at 25 °C (Tuazon et al., 1986a). The rate constant for 
the reaction of 1,2,3-trimethylbenzene and OH radicals at room temperature was 1.53 x 10-11 
cm3/molecule⋅sec (Hansen et al., 1975). A rate constant of 1.49 x 10-8 L/molecule⋅sec was reported 
for the reaction of 1,2,3-trimethylbenzene with OH radicals in the gas phase (Darnall et al., 1976). 
Similarly, a room temperature rate constant of 3.16 x 10-11 cm3/molecule⋅sec was reported for the 
vapor-phase reaction of 1,2,3-trimethylbenzene with OH radicals (Atkinson, 1985). At 25 °C, a 
rate constant of 2.69 x 10-11 cm3/molecule⋅sec was reported for the same reaction (Ohta and 
Ohyama, 1985). 2,3-Butanedione was the only products identified from the OH radical-initiated 
reaction of 1,2,4-trimethylbenzene in the presence of nitrogen dioxide. The amount of 2,3-
butanedione formed decreased with increased concentration of nitrogen dioxide (Bethel et al., 
2000). 
 Chemical/Physical. 1,2,3-Trimethylbenzene will not hydrolyze because it does not contain a 
hydrolyzable group (Kollig, 1993). 
 
Exposure limits: NIOSH REL: TWA 25 ppm (125 mg/m3); ACGIH TLV: TWA for mixed 
isomers 25 ppm (adopted). 
 
Symptoms of exposure: Skin, eye, and respiratory irritant. 
 
Source: Detected in distilled water-soluble fractions of 87 octane gasoline (0.30 mg/L), 94 octane 
gasoline (0.81 mg/L), Gasohol (0.80 mg/L), No. 2 fuel oil (0.22 mg/L), diesel fuel (0.09 mg/L), 
and military jet fuel JP-4 (0.19 mg/L) (Potter, 1996). 
 Thomas and Delfino (1991) equilibrated contaminant-free groundwater collected from 
Gainesville, FL with individual fractions of three individual petroleum products at 24–25 °C for 
24 h. The aqueous phase was analyzed for organic compounds via U.S. EPA approved test method 
602. Average 1,2,3-trimethylbenzene concentrations detected in water-soluble fractions of 
unleaded gasoline, kerosene, and diesel fuel were 1.219, 0.405, and 0.118 mg/L, respectively. 
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When the authors analyzed the aqueous-phase via U.S. EPA approved test method 610, average 
1,2,3-trimethylbenzene concentrations in water-soluble fractions of unleaded gasoline, kerosene, 
and diesel fuel were smaller, i.e., 742, 291, and 105 µg/L, respectively. 
 
Uses: Organic synthesis; laboratory solvent; preparation of artificial gasoline mixture; calibration 
of GC. 
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1,2,4-TRIMETHYLBENZENE 
 
Synonyms: AI3-03976; BRN 1903005; EINECS 202-436-9; NSC 65600; Pseudocumene; 
Pseudo-cumol; asym-Trimethylbenzene; UN 1993. 
 

CH3

CH3

CH3  
 
CASRN: 95-63-6; DOT: 2325; DOT label: Combustible liquid; molecular formula: C9H12; FW: 
120.19; RTECS: DC3325000; Merck Index: 12, 8100 
 
Physical state, color, and odor: 
Colorless liquid with a slight aromatic odor. A detection odor threshold concentration of 12 mg/m3 
(2.4 ppmv) was experimentally determined by Dravnieks (1974). 
 
Melting point (°C): 
-43.8 (Weast, 1986) 
 
Boiling point (°C): 
169.3 (Weast, 1986) 
 
Density (g/cm3): 
0.8758 at 20 °C (Weast, 1986) 
0.87164 at 25.00 °C, 0.85950 at 30.00 °C (Deng et al., 2006) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.73 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
54.4 (Sax and Lewis, 1987) 
44 (NFPA, 1984) 
 
Lower explosive limit (%): 
0.9 (NFPA, 1984) 
 
Upper explosive limit (%): 
6.4 (NFPA, 1984) 
 
Entropy of fusion (cal/mol⋅K): 
13.2 (Huffman et al., 1931) 
 
Heat of fusion (kcal/mol): 
3.023 (Huffman et al., 1931) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
6.946, 11.202, and 15.702 at 27.0, 35.0, and 45.0 °C, respectively (dynamic headspace, Hansen et 
al., 1995) 
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Ionization potential (eV): 
8.27 (Lias, 1998) 
 
Bioconcentration factor, log BCF: 
2.90, 3.26, 3.18, 3.95, 5.04, and 4.72 for olive, grass, holly, ivy, mock orange, pine, and rosemary, 
respectively (Hiatt, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.57 using method of Karickhoff et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
3.55 at 25.0 °C (generator column-HPLC, Tewari et al., 1982) 
3.63 (generator column, Doucette and Andren, 1988) 
3.65 (Mackay et al., 1980) 
3.78 (Camilleri et al., 1988; estimated from HPLC capacity factors, Hammers et al., 1982) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, and ether (Weast, 1986) 
 
Solubility in water: 
51.9 mg/kg at 25 °C (shake flask-GLC, Price, 1976) 
57 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1966) 
59.0 mg/L at 25.0 °C (shake flask-GC, Sutton and Calder, 1975) 
0.313 mM in 0.5 M NaCl at 25 °C (Wasik et al., 1984) 
435, 469, 514, and 571 µM at 15.0, 25.0, 35.0, and 45.0 °C, respectively (Sanemasa et al., 1982) 
3.47 mg/L (water soluble fraction of a 15-component simulated jet fuel mixture (JP-8) containing 

6.9 wt % 1,2,4-trimethylbenzene, MacIntyre and deFur, 1985) 
 
Vapor density: 
4.91 g/L at 25 °C, 4.15 (air = 1) 
 
Vapor pressure (mmHg): 
2.03 at 25 °C (quoted, Mackay et al., 1982) 
 
Environmental fate: 
 Biological. In anoxic groundwater near Bemidji, MI, 1,2,4-trimethylbenzene anaerobically 
biodegraded to the intermediate 3,4-dimethylbenzoic acid and the tentatively identified 
compounds 2,4- and/or 2,5-dimethylbenzoic acid (Cozzarelli et al., 1990). 
 Photolytic. Glyoxal, methylglyoxal, and biacetyl were produced from the photooxidation of 
1,2,4-trimethylbenzene by OH radicals in air at 25 °C (Tuazon et al., 1986a). A rate constant of 
2.0 x 10-8 L/molecule⋅sec was reported for the reaction of 1,2,4-trimethylbenzene with OH radicals 
in the gas phase (Darnall et al., 1976). Similarly, the rate constants for the reaction of 1,2,4-
trimethylbenzene and OH radicals at room temperature were 3.35 x 10-11 (Hansen et al., 1975) and 
3.84 x 10-11 cm3/molecule⋅sec (Atkinson, 1985). At 25 °C, a rate constant of 3.15 x 10-11 
cm3/molecule⋅sec was reported for the same reaction (Ohta and Ohyama, 1985). Products 
identified from the OH radical-initiated reaction of 1,2,4-trimethylbenzene in the presence of 
nitrogen dioxide were 3-hexene-2,5-dione and 2,3-butanedione (Bethel et al., 2000). 
 Chemical/Physical. 1,2,4-Trimethylbenzene will not hydrolyze in water (Kollig, 1993). 
 
Exposure limits: NIOSH REL: TWA 25 ppm (125 mg/m3); ACGIH TLV: TWA for mixed 
isomers 25 ppm (adopted). 
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Toxicity: 
 LC50 (inhalation) for rats 18 g/m3/4-h (quoted, RTECS, 1985). 
 
Source: Detected in distilled water-soluble fractions of 87 octane gasoline (1.11 mg/L), 94 octane 
gasoline (3.11 mg/L), Gasohol (2.90 mg/L), No. 2 fuel oil (0.51 mg/L), jet fuel A (0.44 mg/L), 
diesel fuel (0.39 mg/L), and military jet fuel JP-4 (0.39 mg/L) (Potter, 1996). Schauer et al. (1999) 
reported 1,2,4-trimethylbenzene in a diesel-powered medium-duty truck exhaust at an emission 
rate of 880 µg/km. 
 California Phase II reformulated gasoline contained 1,2,4-trimethylbenzene at a concentration of 
24.6 g/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 5.72 and 602 mg/km, respectively (Schauer et al., 2002). 
 Thomas and Delfino (1991) equilibrated contaminant-free groundwater collected from 
Gainesville, FL with individual fractions of three individual petroleum products at 24–25 °C for 
24 h. The aqueous phase was analyzed for organic compounds via U.S. EPA approved test method 
602. Average 1,2,4-trimethylbenzene concentrations reported in water-soluble fractions of 
unleaded gasoline, kerosene, and diesel fuel were 1.952, 0.478, and 0.130 mg/L, respectively. 
When the authors analyzed the aqueous-phase via U.S. EPA approved test method 610, average 
1,2,4-trimethylbenzene concentrations in water-soluble fractions of unleaded gasoline, kerosene, 
and diesel fuel were generally greater, i.e., 1.968, 0.401, and 0.146 mg/L, respectively. 
 
Drinking water standard: No MCLGs or MCLs have been proposed (U.S. EPA, 2000). 
 
Uses: Manufacture of dyes, resins, perfumes, trimellitic anhydride, pseudocumidine. 
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1,3,5-TRIMETHYLBENZENE 
 
Synonyms: AI3-23973; BRN 0906806; 3,5-Dimethyltoluene; Fleet-X; Mesitylene; NSC 9273; 
TMB; sym-Trimethylbenzene; Trimethylbenzol; UN 2325. 
 

CH3

CH3H3C  
 
CASRN: 108-67-8; DOT: 2325; DOT label: Combustible liquid; molecular formula: C9H12; FW: 
120.19; RTECS: OX6825000; Merck Index: 12, 5967 
 
Physical state, color, and odor: 
Colorless liquid with a peculiar odor. An odor threshold concentration of 170 ppbv was reported 
by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-44.7 (Weast, 1986) 
-52.7 (quoted, Verschueren, 1983) 
 
Boiling point (°C): 
164.5–164.6 °C (Rintelen et al., 1937) 
 
Density (g/cm3): 
0.8652 at 20 °C (Weast, 1986) 
0.86104 at 25.00 °C, 0.84873 at 30.00 °C (Deng et al., 2006) 
0.86110 at 25.00 °C, 0.84880 at 40.00 °C (Comelli et al., 1996) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.73 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
44 (Dean, 1987) 
50 (NFPA, 1984) 
 
Heat of fusion (kcal/mol): 
1.892–2.274 (Dean, 1987) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
5.00 at 22 °C (dynamic stripping cell-MS, Karl et al., 2003) 
4.741 at 22 °C (SPME-GC, Saraullo et al., 1997) 
4.03, 4.60, 5.71, 6.73, and 9.63 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
 
Interfacial tension with water (dyn/cm at 20 °C): 
38.70 (Demond and Lindner, 1993) 
 
Ionization potential (eV): 
8.40 (Lias, 1998) 
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Soil organic carbon/water partition coefficient, log Koc: 
2.82 (Schwarzenbach and Westall, 1981) 
 
Octanol/water partition coefficient, log Kow: 
3.41 (Campbell and Luthy, 1985) 
3.42 (shake flask-GC, Chiou et al., 1982; Hansch and Leo, 1979) 
3.78 (Hammers et al., 1978) 
3.88 (average of four values, generator column-HPLC, Garst, 1984) 
 
Solubility in organics: 
Miscible with alcohol, benzene, ether (Windholz et al., 1983), and trimethylbenzene isomers. 
 
Solubility in water: 
48.2 mg/L at 25.0 °C (shake flask-GC, Sutton and Calder, 1975) 
640 µmol/L at 25.0 °C (shake flask-UV spectrophotometry, Andrews and Keefer, 1950a) 
97.7 mg/L at 25 °C (shake flask-GC, Chiou et al., 1982) 
282 µmol/L in 0.5 M NaCl at 25 °C (Wasik et al., 1984) 
383, 415, 455, and 485 µmol/L at 15.0, 25.0, 35.0, and 45.0 °C, respectively (Sanemasa et al., 

1982) 
<200 mg/L at 25 °C (residue-volume method, Booth and Everson, 1948) 
In mg/kg: 107 at 10 °C, 109 at 20 °C, 112 at 30 °C (shake flask-GC, Howe et al., 1987) 
328 µmol/kg at 25.0 °C (shake flask-UV spectrophotometry, Vesala, 1974) 
8.55 x 10-6 at 25 °C (mole fraction, inert gas stripping-GC, Li et al., 1993) 
 
Vapor density: 
4.91 g/L at 25 °C, 4.15 (air = 1) 
 
Vapor pressure (mmHg): 
0.6 at 10 °C, 3.8 at 30 °C, 11.5 at 30 °C (Rintelen et al., 1937) 
0.44 at 0 °C, 0.93 at 10 °C, 1.86 at 20 °C, 3.51 at 30 °C, 6.33 at 40 °C, 11.0 at 50 °C, 18.3 at 60 
°C, 29.5 at 70 °C, 46.0 at 80 °C, 69.9 at 90 °C, 103.4 at 100 °C (cathetometry, Kassel, 1936) 

2.42 at 25 °C (quoted, Mackay et al., 1982) 
 
Environmental fate: 
 Biological. In anoxic groundwater near Bemidji, MI, 1,3,5-trimethylbenzene anaerobically 
biodegraded to the intermediate tentatively identified as 3,5-dimethylbenzoic acid (Cozzarelli et 
al., 1990). 
 Photolytic. Glyoxal, methylglyoxal, and biacetyl were produced from the photooxidation of 
1,3,5-trimethylbenzene by OH radicals in air at 25 °C (Tuazon et al., 1986a). The rate constant for 
the reaction of 1,3,5-trimethylbenzene and OH radicals at room temperature was 4.72 x 10-11 
cm3/molecule⋅sec (Hansen et al., 1975). A rate constant of 2.97 x 10-8 L/molecule⋅sec was reported 
for the reaction of 1,3,5-trimethylbenzene with OH radicals in the gas phase (Darnall et al., 1976). 
Similarly, a room temperature rate constant of 6.05 x 10-11 cm3/molecule⋅sec was reported for the 
vapor-phase reaction of 1,3,5-trimethylbenzene with OH radicals (Atkinson, 1985). At 25 °C, a 
rate constant of 3.87 x 10-11 cm3/molecule⋅sec was reported for the same reaction (Ohta and 
Ohyama, 1985). 
 Chemical/Physical. 1,3,5-Trimethylbenzene will not hydrolyze because it does not contain a 
hydrolyzable functional group (Kollig, 1993). 
 
Exposure limits: NIOSH REL: TWA 25 ppm (125 mg/m3); ACGIH TLV: TWA for mixed 
isomers 25 ppm (adopted). 
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Toxicity: 
 LD50 (inhalation) for rats 24 g/m3/4-h (quoted, RTECS, 1985). 
 
Source: Detected in distilled water-soluble fractions of 87 octane gasoline (0.34 mg/L), 94 octane 
gasoline (1.29 mg/L), Gasohol (0.48 mg/L), No. 2 fuel oil (0.08 mg/L), jet fuel A (0.09 mg/L), 
diesel fuel (0.03 mg/L), and military jet fuel JP-4 (0.09 mg/L) (Potter, 1996). Schauer et al. (1999) 
reported 1,3,5-trimethylbenzene in a diesel-powered medium-duty truck exhaust at an emission 
rate of 260 µg/km. 
 California Phase II reformulated gasoline contained 1,3,5-trimethylbenzene at a concentration of 
7.45 g/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 1.98 and 210 mg/km, respectively (Schauer et al., 2002). 
 Thomas and Delfino (1991) equilibrated contaminant-free groundwater collected from 
Gainesville, FL with individual fractions of three individual petroleum products at 24–25 °C for 
24 h. The aqueous phase was analyzed for organic compounds via U.S. EPA approved test method 
602. Average 1,3,5-trimethylbenzene concentrations reported in water-soluble fractions of 
unleaded gasoline, kerosene, and diesel fuel were 333, 86, and 13 µg/L, respectively. When the 
authors analyzed the aqueous-phase via U.S. EPA approved test method 610, average 1,3,5-
trimethylbenzene concentrations in water-soluble fractions of unleaded gasoline, kerosene, and 
diesel fuel were greater, i.e., 441, 91, and 27 µg/L, respectively. 
 
Drinking water standard: No MCLGs or MCLs have been proposed (U.S. EPA, 2000). 
 
Uses: UV oxidation stabilizer for plastics; manufacturing anthraquinone dyes. 
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1,1,3-TRIMETHYLCYCLOHEXANE 
 
Synonyms: AI3-28795; BRN 1900451; Cyclogeraniolane; EINECS 221-347-6; NSC 73965; 
1,3,3-Trimethylcyclohexane. 
 

CH3H3C

CH3  
 
CASRN: 3073-66-3; molecular formula: C9H18; FW: 126.24; RTECS: GV7650000 
 
Physical state, color, and odor: 
Clear, colorless, flammable liquid with an odor resembling methylcyclohexane. 
 
Melting point (°C): 
-65.7 (Dreisbach, 1959) 
 
Boiling point (°C): 
136.6 (Dean, 1987) 
138–139 (Weast, 1986) 
 
Density (g/cm3): 
0.7664 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.66 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Henry’s law constant (atm⋅m3/mol): 
1.1 at 25 °C (Mackay and Shiu, 1981) 
 
Ionization potential (eV): 
9.39 (Mallard and Linstrom, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for alicyclic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
Unavailable because experimental methods for estimation of this parameter for alicyclic 
hydrocarbons are lacking in the documented literature 
 
Solubility in organics: 
Miscible with cyclopentane, cyclohexane, methylcyclohexane, dimethylcyclohexane, and 
trimethylcyclohexane isomers 
 
Solubility in water: 
1.77 mg/kg at 25 °C (shake flask-GLC, Price, 1976) 
 
Vapor density: 
4.36 g/L at 25 °C, 3.68 (air = 1) 
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Vapor pressure (mmHg): 
11.1 (estimated using Antoine equation, Dean, 1987) 
 
Environmental fate: 
 Chemical/Physical. Complete combustion in air produces carbon dioxide and water vapor. 
1,1,3-Trimethylcyclohexane will not hydrolyze because it does not contain a hydrolyzable 
functional group. 
 
Toxicity: 
 EC50 (48-h static bioassay) for Daphnia pulex 1,000 µg/L (Passino-Reader et al., 1997). 
  
Uses: Organic synthesis; gasoline component. 
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1,1,3-TRIMETHYLCYCLOPENTANE 
 
Synonyms: NSC 73945; 1,3,3-Trimethylcyclopentane. 
 

H3C CH3

CH3  
 
CASRN: 4516-69-2; molecular formula: C8H16; FW: 112.22 
 
Physical state and color: 
Colorless liquid 
 
Melting point (°C): 
-14.4 (quoted, Mackay et al., 1982) 
 
Boiling point (°C): 
104.89 °C (Wilhoit and Zwolinski, 1971) 
 
Density (g/cm3): 
0.7703 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.71 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Henry’s law constant (atm⋅m3/mol): 
1.56 at 25 °C (Mackay and Shiu, 1981) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for alicyclic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
3.34 (calculated, Wang et al., 1992) 
 
Solubility in organics: 
Miscible with cyclopentane, cyclohexane, methylcyclohexane, dimethylcyclohexane 
 
Solubility in water: 
3.73 mg/kg at 25 °C (shake flask-GLC, Price, 1976) 
 
Vapor density: 
4.59 g/L at 25 °C, 3.87 (air = 1) 
 
Vapor pressure (mmHg): 
39.7 at 25 °C (Wilhoit and Zwolinski, 1971) 
 
Environmental fate: 
 Chemical/Physical. 1,1,3-Trimethylcyclopentane will not hydrolyze because it does not contain 
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a hydrolyzable functional group (Kollig, 1993). 
 Complete combustion in air yields carbon dioxide and water. 
  
Uses: Organic synthesis; gasoline component. 
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2,2,5-TRIMETHYLHEXANE 
 
Synonyms: BRN 1730924; EINECS 222-537-1; NSC 65657; 2,2,5-TMH; 2,5,5-Trimethylhexane. 
 

CH3

CH3
CH3

CH3

 
 
CASRN: 3522-94-9; molecular formula: C9H20; FW: 128.26 
 
Physical state, color, and odor: 
Clear, colorless, flammable liquid with a faint aliphatic hydrocarbon odor. An odor threshold 
concentration of 900 ppbv was reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-105.8 (Weast, 1986) 
 
Boiling point (°C): 
124 (Weast, 1986) 
 
Density (g/cm3): 
0.70721 at 20 °C, 0.70322 at 25 °C (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.62 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
12.7 (Hawley, 1981) 
 
Heat of fusion (kcal/mol): 
1.48 (quoted, Riddick et al., 1986) 
 
Henry’s law constant (atm⋅m3/mol): 
3.45 at 25 °C (Mackay and Shiu, 1981) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
3.88 using method of Hansch et al. (1968) 
 
Solubility in organics: 
In methanol, g/L: 162 at 5 °C, 179 at 10 °C, 200 at 15 °C, 221 at 20 °C, 247 at 25 °C, 280 at 30 
°C, 316 at 35 °C, 360 at 40 °C (Kiser et al., 1961); miscible with hexane and pentane. 
 
Solubility in water (mg/kg): 
0.79 at 0 °C, 0.54 at 25 °C (shake flask-GC, Polak and Lu, 1973) 
1.15 at 25 °C (shake flask-GC, McAuliffe, 1966) 
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Vapor density: 
5.24 g/L at 25 °C, 4.43 (air = 1) 
 
Vapor pressure (mmHg): 
3.647 at 0.000 °C, 5.072 at 5.000 °C, 6.958 at 10.000 °C, 9.418 at 15.000 °C, 12.583 at 20.000 °C, 
16.625 at 25.000 °C, 21.719 at 30.000 °C (inclined-piston, Osborn and Douslin, 1974) 
 
Environmental fate: 
 Chemical/Physical. Complete combustion in air produces carbon dioxide and water vapor. 
2,2,5-Trimethylhexane will not hydrolyze because it does not contain a hydrolyzable functional 
group. 
 
Exposure limits: ACGIH TLV: TWA for all isomers 200 ppm (adopted). 
 
Uses: Motor fuel additive; organic synthesis. 
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2,2,4-TRIMETHYLPENTANE 
 
Synonyms: AI3-23976; BRN 1696876; EINECS 209-266-4; Isobutyltrimethylmethane; Iso-
octane; NSC 73954; UN 1262. 
 

H3C CH3

CH3

CH3

CH3

 
 
CASRN: 540-84-1; DOT: 1262; DOT label: Flammable liquid; molecular formula: C8H18; FW: 
114.23; RTECS: SA3320000; Merck Index: 12, 5210 
 
Physical state, color, and odor: 
Colorless, flammable liquid with a gasoline-like odor. An odor threshold concentration of 670 
ppbv was reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-107.4 (Weast, 1986) 
-116 (Sax and Lewis, 1987) 
 
Boiling point (°C): 
99.35 (Martínez-Soria et al., 1999) 
 
Density (g/cm3): 
0.68777 at 25 °C (Dreisbach, 1959) 
0.69192 at 20.00 °C, 0.67538 at 30.00 °C (Hahn and Svejda, 1996) 
0.6879 at 25.00 °C (Aralaguppi et al., 1999) 
0.68762 at 25.00 °C (Bouzas et al., 2000) 
0.67537 at 40.00 °C (Kalali et al., 1992) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.66 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Flash point (°C): 
-12 (Windholz et al., 1983) 
 
Lower explosive limit (%): 
1.1 (Sax and Lewis, 1987) 
 
Upper explosive limit (%): 
6.0 (Sax and Lewis, 1987) 
 
Entropy of fusion (cal/mol⋅K): 
13.07 (Parks et al., 1930) 
 
Heat of fusion (kcal/mol): 
2.161 (Parks et al., 1930) 
 
Henry’s law constant (atm⋅m3/mol): 
3.23 at 25 °C (Mackay and Shiu, 1981) 
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Interfacial tension with water (dyn/cm): 
50.1 at 25 °C (Demond and Lindner, 1993) 
 
Ionization potential (eV): 
9.89 (Lias, 1998) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
5.83 (estimated using HPLC-MS, Burkhard et al., 1985a) 
 
Solubility in organics: 
In methanol, g/L: 249 at 5 °C, 279 at 10 °C, 314 at 15 °C, 353 at 20 °C, 402 at 25 °C, 460 at 30 
°C, 560 at 35 °C, 760 at 40 °C (Kiser et al., 1961) 
 
Solubility in water: 
1.14 mg/kg at 25 °C (shake flask-GLC, Price, 1976) 
2.46 mg/kg at 0 °C, 2.05 mg/kg at 25 °C (shake flask-GC, Polak and Lu, 1973) 
2.44 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1963, 1966) 
0.900 mL/L; 1.296 mL/L 0.1 wt % aqueous sodium naphthenate (Baker, 1980) 
 
Vapor density: 
4.67 g/L at 25 °C, 3.94 (air = 1) 
 
Vapor pressure (mmHg): 
47.8 at 24.4 °C (Willingham et al., 1945) 
49.3 at 25 °C (Wilhoit and Zwolinski, 1971) 
62.5 at 30.00 °C, 147.3 at 50 °C (Kalali et al., 1992) 
 
Environmental fate: 
 Surface Water. Mackay and Wolkoff (1973) estimated an evaporation half-life of 4.1 sec from a 
surface water body that is 25 °C and 1 m deep. 
 Photolytic. The following rate constants were reported for the reaction of 2,2,4-trimethyl-
pentane and OH radicals in the atmosphere: 2.3 x 10-12 cm3/molecule⋅sec at 300 K (Hendry and 
Kenley, 1979); 2.83 x 10-12 cm3/molecule⋅sec at 298 K (Greiner, 1970); 3.73 x 10-12 
cm3/molecule⋅sec at 298–305 K (Darnall et al., 1978); 3.7 x 10-12 cm3/molecule⋅sec (Atkinson et 
al., 1979); 3.90 x 10-12 cm3/molecule⋅sec at 298 K (Atkinson, 1985). Based on a photooxidation 
rate constant of 3.68 x 10-12 cm3/molecule⋅sec for the reaction of 2,2,4-trimethylpentane and OH 
radicals in summer sunlight, the lifetime is 16 h (Altshuller, 1991). 
 Products identified from the reaction of 2,2,4-trimethylpentane with OH radicals in the presence 
of nitric oxide included acetone, 2-methypropanal, 4-hydroxy-4-methyl-2-pentanone, and hydroxy 
nitrates (Tuazon et al., 2002). 
 Chemical/Physical. Complete combustion in air produces carbon dioxide and water vapor. 
2,2,4-Trimethylpentane will not hydrolyze in water. 
 
Exposure limits: ACGIH TLV: TWA for all isomers 300 ppm (adopted). 
 
Symptoms of exposure: High concentrations may cause irritation of respiratory tract (Patnaik, 
1992). 
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Source: Schauer et al. (1999) reported 2,2,4-trimethylpentane in a diesel-powered medium-duty 
truck exhaust at an emission rate of 1,240 µg/km. 
 A constituent in gasoline. Harley et al. (2000) analyzed the headspace vapors of three grades of 
unleaded gasoline where ethanol was added to replace methyl tert-butyl ether. The gasoline vapor 
concentrations of 2,2,4-trimethylpentane in the headspace were 2.7 wt % for regular grade, 2.8 wt 
% for mid-grade, and 3.3 wt % for premium grade. 
 California Phase II reformulated gasoline contained 2,2,4-trimethylpentane at a concentration of 
34.6 g/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 8.20 and 1,080 mg/km, respectively (Schauer et al., 2002). 
 
Uses: Determining octane numbers of fuels; solvent and thinner; in spectrophotometric analysis. 
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2,3,4-TRIMETHYLPENTANE 
 
Synonyms: BRN 1696869; 1,1-Diisopropylethane; EINECS 209-292-6; NSC 24846. 
 

H3C CH3

CH3

CH3

CH3

 
 
CASRN: 565-75-3; molecular formula: C8H18; FW: 114.23 
 
Physical state, color, and odor: 
Clear, colorless, flammable, watery liquid with a mild aliphatic hydrocarbon odor resembling 
hexane. 
 
Melting point (°C): 
-109.2 (Weast, 1986) 
 
Boiling point (°C): 
113.4 (Weast, 1986) 
 
Density (g/cm3): 
0.71906 at 20 °C, 0.71503 at 25 °C (Dreisbach, 1959) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.67 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>14 (Schwarzenbach et al., 1993) 
 
Entropy of fusion (cal/mol⋅K): 
13.54 (Pitzer and Scott, 1941) 
 
Heat of fusion (kcal/mol): 
2.215 (Pitzer and Scott, 1941) 
 
Henry’s law constant (atm⋅m3/mol): 
1.89 at 25 °C (Mackay and Shiu, 1981) 
 
Soil organic carbon/water partition coefficient, log Koc: 
Unavailable because experimental methods for estimation of this parameter for aliphatic 
hydrocarbons are lacking in the documented literature 
 
Octanol/water partition coefficient, log Kow: 
3.78 using method of Hansch et al. (1968) 
 
Solubility in organics: 
Soluble in acetone, alcohol, benzene, chloroform, ether (Weast, 1986); miscible with many 
aliphatic hydrocarbons 
 
Solubility in water (mg/kg): 
1.36 at 25 °C (shake flask-GLC, Price, 1976) 
2.34 at 0 °C, 2.30 at 25 °C (shake flask-GC, Polak and Lu, 1973) 
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Vapor density: 
4.67 g/L at 25 °C, 3.94 (air = 1) 
 
Vapor pressure (mmHg): 
27.0 at 25 °C (Wilhoit and Zwolinski, 1971) 
 
Environmental fate: 
 Photolytic. Atkinson (1990) reported a rate constant of 7.0 x 10-12 cm3/molecule⋅sec for the 
reaction of 2,3,4-trimethylpentane and OH radicals in the atmosphere at 298 K. Based on this 
reaction rate constant, the estimated lifetime is 20 h (Altshuller, 1991). 
 Chemical/Physical. Complete combustion in air produces carbon dioxide and water vapor. 
2,3,4-Trimethylpentane will not hydrolyze because it does not contain a hydrolyzable functional 
group. 
 
Exposure limits: ACGIH TLV: TWA for all isomers 300 ppm (adopted). 
 
Source: Schauer et al. (1999) reported 2,3,4-trimethylpentane in a diesel-powered medium-duty 
truck exhaust at an emission rate of 310 µg/km. 
 California Phase II reformulated gasoline contained 2,3,4-trimethylpentane at a concentration of 
13.0 g/kg. Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without 
catalytic converters were 2.51 and 412 mg/km, respectively (Schauer et al., 2002). 
 
Uses: Organic synthesis. 
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2,4,6-TRINITROTOLUENE 
 
Synonyms: CCRIS 1299; EINECS 204-289-6; Entsufon; 1-Methyl-2,4,6-trinitrobenzene; 2-
Methyl-1,3,5-trinitrobenzene; NCI-C56155; NSC 36949; TNT; 2,4,6-TNT; α-TNT; TNT-tolite; 
Tolit; Tolite; Trilit; Trinitrotoluene; sym-Trinitrotoluene; Trinitrotoluol; α-Trinitrotoluol; sym-Tri-
nitrotoluol; Tritol; Triton; Trotyl; Trotyl oil; UN 0209; UN 1356. 
 

CH3

O2N NO2

NO2  
 
CASRN: 118-96-7; DOT: 1356; DOT label: Class A explosive; molecular formula: C7H5N3O6; 
FW: 227.13; RTECS: XU0175000; Merck Index: 12, 9860 
 
Physical state, color, and odor: 
Colorless to light yellow, odorless monoclinic crystals 
 
Melting point (°C): 
82 (Weast, 1986) 
80.1 (Windholz et al., 1983) 
 
Boiling point (°C): 
Explodes at 240 (Weast, 1986) 
 
Density (g/cm3): 
1.654 at 20 °C (Weast, 1986) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.68 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
Explodes (NIOSH, 1997) 
 
Ionization potential (eV): 
10.59 (Lias et al., 1998) 
 
Bioconcentration factor, log BCF (L/kg): 
0.23–0.96 (Pimephales promelas, Yoo et al., 2006) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.48 using method of Kenaga and Goring (1980) 
 
Octanol/water partition coefficient, log Kow: 
2.25 using method of Kenaga and Goring (1980) 
 
Solubility in organics: 
Soluble in acetone, benzene, ether, and pyrimidine (Weast, 1986) 
 
Solubility in water (mg/L): 
90–92 at 13.6 °C, 86 at 13.9 °C, 115 at 23.0 °C, 191 at 33.3 °C, 266 at 42.6 °C, 427 at 51.8 °C, 

641 at 61.0 °C (Phelan and Barnett, 2001) 
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At pH 4.2: 50.0 at 2.3 °C, 55.7 at 2.6 °C, 45.7–57.7 at 4.2 °C, 99.0 to 101.7 at 20 °C, 95.9–97.8 at 
20.1 °C, 208.5–213.1 at 36 °C, 219.5 at 37.7 °C, 216.5 at 37.8 °C; at pH 5.7: 54.4 at 2.3 °C, 
47.4 at 2.6 °C, 47.9–59.1 at 4.2 °C, 96.7–100.6 at 20 °C, 97.5–100.4 at 20.1 °C, 208.5–215.2 at 
36 °C, 230.2 at 37.7 °C, 2227.3at 37.8 °C; At pH 6.2, 56.2 at 2.3 °C, 55.2 at 2.6 °C, 56.1–57.4 at 
4.2 °C, 96.3–101.2 at 20 °C, 94.6–99.8 at 20.1 °C, 212.2–216.5 at 36 °C, 230.4 at 37.7 °C, 
234.7 at 37.8 °C (HPLC-UV spectrophotometry, Lynch et al., 2001) 

At 6 °C: 52.5 at pH 3.7, 51.3 at pH 6.9; 64.0 at 12 °C (pH 6.9); at 13 °C: 72.2 at pH 3.7, 64.4 at 
pH 6.9; at 20 °C: 86.2 at pH 4.2, 88.5 at pH 7.3, 96.8 at pH 9.2, 95.7 at pH 9.4, 91.2 at pH 10.1; 
at 21 °C: 74.5 at pH 3.5, 82.5 at pH 6.8, 88.2 at pH 9.1; at 25 °C: 101.6 at pH 3.5, 100.5 at pH 
6.8, 110.5 at pH 9.1; at 42 °C: 204.9 at pH 4.0, 204.5 at pH 6.8, 167.6 at pH 9.3 (Ro et al., 1996) 

68 at 4 °C, 94 at 20 °C, 154 at 30 °C, 253 at 40 °C; in seawater (33.1 g of salt/kg of seawater): 56 
at 4 °C, 86 at 20 °C, 121 at 30 °C, 207 at 40 °C (Prak and O’Sullivan, 2006) 

 
Vapor pressure (x 10-3 mmHg): 
0.2 at 20 °C (NIOSH, 1997) 
4.26 at 54.76 °C, 2.557 at 72.49 °C, 4.347 at 76.06 °C (Knuden effusion method, Lenchitz and 

Velicky, 1970) 
 
Environmental fate: 
 Biological. 4-Amino-2,6-dinitrotoluene and 2-amino-4,6-dinitrotoluene, detected in 
contaminated groundwater beneath the Hawthorne Naval Ammunition Depot, NV, were reported 
to have formed from the microbial degradation of 2,4,6-trinitrotoluene (Pereira et al., 1979). 2,4,6-
Trinitrotoluene (220 µM) degraded in aerobic sludge containing molasses (3.3 g/L). Though 2,4,6-
trinitrotoluene disappeared completed in 15 h, only 0.1% was mineralized to carbon dioxide. 
Under aerobic conditions, intermediate compounds reported in the biotransformation of 2,4,6-
trinitrotoluene to 2,4,6-triaminotoluene were 4-hydroxyamino-2,6-dinitrotoluene, 4-amino-2,6-di-
nitrotoluene, 2,4-diamino-6-nitrotoluene, 2-hydroxyamino-4,6-dinitrotoluene, 2-amino-4,6-
dinitrotoluene, 2,6-diamino-4-nitrotoluene. Under abiotic conditions (pH 2 to 3), the following 
hydroxylated compounds formed: 2-hydroxy-4,6-diaminotoluene, 2,6-dihydroxy-4-aminotoluene, 
4-hydroxy-2,6-diaminotoluene, 2,4-dihydroxy-6-aminotoluene, and 2,4,6-trihydroxytoluene. 
Under biotic conditions (pH 7.0), two azo derivatives were produced: 2,2′,4,4′-tetraamino-6,6′-
azotoluene and 2,2′,6,6′-tetraamino-4,4′-azotoluene (Hawari et al., 1998). 
 Haïdour and Ramos (1996) analyzed the degradation products of 2,4,6-trinitrotoluene, 2,4-
dinitrotoluene, and 2,6-dinitrotoluene by the bacterium Pseudomonas sp. clone A under aerobic 
conditions. Reduced 2,4,6-trinitrotoluene metabolites, which were not used as a nitrogen source by 
this bacterium, were 2-hydroxyamino-4,6-dinitrotoluene, 4-hydroxyamino-2,6-dinitrotoluene, and 
2,4-diamino-6-nitrotoluene. 
 Chemical. Although no products were identified, 2,4,6-trinitrotoluene (1.5 x 10-5 M) was 
reduced by iron metal (33.3 g/L acid washed 18 to 20 mesh) in a carbonate buffer (1.5 x 10-2 M) at 
pH 5.9 and 15 °C. Based on the pseudo-first-order disappearance rate of 0.0330/min, the half-life 
was 21.0 min (Agrawal and Tratnyek, 1996). 2,4,6-Trihydroxytoluene was detected after 2,4,6-
trinitrotoluene in water was heated to 100 °C (Hawari et al., 1998). 
 Will detonate upon heating (NIOSH, 1997). 
 2,4,6-Trinitrotoluene will not hydrolyze in water because it does not contain a hydrolyzable 
funcational group. 
 
Exposure limits (mg/m3): NIOSH 0.5, IDLH 500; OSHA PEL: TWA 1.5; ACGIH TLV: TWA 
0.1 (adopted). 
 
Symptoms of exposure: May cause dermatitis, cyanosis, gastritis, sneezing, sore throat, muscular 
pain, somnolence, tremor, convulsions, and asplastic anemia (Patnaik, 1992) 
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Toxicity: 
 LC50 (96-h) for Xenopus laevis 16.7 µM (Saka, 2004). 
 Acute oral LD50 in mice 660 mg/kg, rats 795 (quoted, RTECS, 1985). 
 
Source: Generated as a waste from munitions and defense industries, leaching from unexploded 
land mines. 
 
Drinking water standard: No MCLGs or MCLs have been proposed, however, a DWEL of 20 
µg/L was recommended (U.S. EPA, 2000). 
 
Uses: High explosive; intermediate in dyestuffs and photographic chemicals. 
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TRIPHENYL PHOSPHATE 
 
Synonyms: AI3-04491; Altal; BRN 1888236; CCRIS 4888; Celluflex TPP; EINECS 204-112-2; 
NSC 57868; Phosphoric acid, triphenyl ester; Phenyl phosphate; TP; TPP. 
 

P

O

O

OO

 
 
CASRN: 115-86-6; molecular formula: C18H15O4P; FW: 326.29; RTECS: TC8400000; Merck 
Index: 12, 9872 
 
Physical state, color, and odor: 
Colorless, solid with a faint, phenol-like odor 
 
Melting point (°C): 
48.5 (Fordyce and Meyer, 1940) 
50–51 (Weast, 1986) 
 
Boiling point (°C): 
245 at 11 mmHg (Weast, 1986) 
 
Density (g/cm3): 
1.2055 at 50 °C (Weast, 1986) 
1.268 at 60 °C (Sax and Lewis, 1987) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.46 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
222 (NIOSH, 1997) 
223 (Dean, 1987) 
 
Entropy of fusion (cal/mol⋅K): 
21.95 (Rabinovich et al., 1986) 
 
Heat of fusion (kcal/mol): 
7.077 (Rabinovich et al., 1986) 
 
Henry’s law constant (x 10-2 atm⋅m3/mol): 
5.88 at 20 °C (approximate - calculated from water solubility and vapor pressure) 
 
Bioconcentration factor, log BCF: 
2.60 (Alburnus alburnus, Devillers et al., 1996) 
 
Soil organic carbon/water partition coefficient, log Koc: 
3.72 using method of Kenaga and Goring (1980) 
 
Octanol/water partition coefficient, log Kow: 
4.63 (shake flask-GC, Saeger et al., 1979) 
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Solubility in organics: 
Soluble in alcohol, benzene, chloroform, and ether (Weast, 1986) 
 
Solubility in water: 
0.002 wt % at 54 °C (NIOSH, 1997) 
0.73 mg/L at 24 °C (practical grade, Verschueren, 1983) 
 
Vapor pressure (x 10-6 mmHg): 
6.46 at 25 °C (Dobry and Keller, 1957) 
 
Environmental fate: 
 Chemical/Physical. When an aqueous solution containing triphenyl phosphate (0.1 mg/L) and 
chlorine (3 to 1,000 mg/L) was stirred in the dark at 20 °C for 24 h, the benzene ring was 
substituted with one to three chlorine atoms (Ishikawa and Baba, 1988). The reported hydrolysis 
half-lives at pH values of 8.2 and 9.5 were 7.5 and 1.3 d, respectively (Howard and Doe, 1979). 
 Decomposes at temperatures greater than 410 °C (Dobry and Keller, 1957) 
 
Exposure limits (mg/m3): NIOSH REL: TWA 3, IDLH 1,000; OSHA PEL: TWA 3; ACGIH 
TLV: TWA 3 (adopted). 
 
Symptoms of exposure: May cause depression of central nervous system and irritation of eyes, 
skin, and respiratory tract (Patnaik, 1992) 
 
Toxicity: 
 EC50 (96-h) for scud 0.25 mg/L (Huckins et al., 1991). 
 EC50 (48-h) for midge 0.36 mg/L (Huckins et al., 1991). 
 LC50 (96-h) for bluegill sunfish 0.78 mg/L (Huckins et al., 1991). 
 Acute oral LD50 for mice 1,320 mg/kg, rats 3,500 mg/kg (quoted, RTECS, 1985). 
 
Source: Triphenyl phosphate was identified as a component in outer covers of brand-new 
computer video display units. Concentrations were estimated to be 8 to 10 and 0.3 to 0.5 wt % in 4 
and 6 video display units, respectively. The concentrations of triphenyl phosphate in the remaining 
8 video display units were <0.02 wt % (Carlsson et al., 2000). 
 
Uses: Camphor substitute in celluloid; impregnating roofing paper; plasticizer in lacquers and 
varnishes; renders acetylcellulose, airplane “dope,” nitrocellulose, stable and fireproof; gasoline 
additives; insecticides; floatation agents; antioxidants, stabilizers, and surfactants. 
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VINYL ACETATE 
 
Synonyms: Acetic acid, ethenyl ester; Acetic acid, ethylene ester; Acetic acid, vinyl ester; 1-
Acetoxyethylene; AI3-18437; BRN 1209327; CCRIS 1306; EINECS 203-545-4; Ethenyl acetate; 
Ethenyl ethanoate; Everflex 81L; NSC 8404; UN 1301; Unocal 76 Res 6206; Unocal 76 Res S-55; 
VAc; VAM; Vinnapas 850; Vinyl acetate H.Q.; Vinyl A monomer; Vinyl ester of acetic acid; 
Vinyl ethanoate; Zeset T. 
 

H3C O CH2

O

 
 
Note: Normally inhibited with 8–12 ppm hydroquinone to prevent polymerization. Liquid should 
be stored <4 °C (Acros Organics, 2002). 
 
CASRN: 108-05-4; DOT: 1301; DOT label: Combustible liquid; molecular formula: C4H6O2; FW: 
86.09; RTECS: AK0875000; Merck Index: 12, 10130 
 
Physical state, color, and odor: 
Colorless, watery liquid with a pleasant, fruity odor. Experimentally determined detection and 
recognition odor threshold concentrations were 400 µg/m3 (120 ppbv) and 1.4 mg/m3 (400 ppbv), 
respectively (Hellman and Small, 1974). 
 
Melting point (°C): 
-93.2 (Weast, 1986) 
 
Boiling point (°C): 
72.8 (Resa et al., 2001) 
 
Density (g/cm3): 
0.9317 at 20 °C (Weast, 1986) 
0.92559 at 25.00 °C (Resa et al., 2001) 
0.9192 at 30.00 °C (Pan et al., 2000) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.93 at 20 °C using method of Hayduk and Laudie (1974) 
 
Flash point (°C): 
-8 (NIOSH, 1997) 
 
Lower explosive limit (%): 
2.6 (NIOSH, 1997) 
 
Upper explosive limit (%): 
13.4 (NIOSH, 1997) 
 
Henry’s law constant (x 10-4 atm⋅m3/mol): 
4.81 (calculated, Howard, 1989) 
 
Ionization potential (eV): 
9.19 ± 0.05 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
0.45 (estimated, Montgomery, 1989) 
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Octanol/water partition coefficient, log Kow: 
0.60 (Fujisawa and Masuhara, 1980) 
0.73 (Hansch and Leo, 1987) 
 
Solubility in organics: 
Soluble in acetone, ethanol, benzene, chloroform, and ether (Weast, 1986) 
 
Solubility in water (mg/L): 
25,000 at 25 °C (quoted, Amoore and Hautala, 1983) 
20,000 at 20 °C (Dean, 1973) 
565 mM at 60 °C (multiple headspace extraction-GC, Chai et al., 2005) 
 
Vapor density: 
3.52 g/L at 25 °C, 2.97 (air = 1) 
 
Vapor pressure (mmHg): 
83 at 20 °C, 115 at 25 °C, 140 at 30 °C (quoted, Verschueren, 1983) 
 
Environmental fate: 
 Chemical/Physical. Anticipated hydrolysis products would include acetic acid and vinyl 
alcohol. Slowly polymerizes in light to a colorless, transparent mass. 
 At an influent concentration of 1,000 mg/L, treatment with GAC resulted in an effluent 
concentration of 357 mg/L. The adsorbability of the carbon used was 129 mg/g carbon (Guisti et 
al., 1974). 
 
Exposure limits: NIOSH REL: 15-min ceiling 4 ppm (15 mg/m3); ACGIH TLV: TWA 10 ppm, 
STEL 15 ppm (adopted). 
 
Toxicity: 
 LC50 (inhalation) for mice 1,550 ppm/4-h, rats 4,000 ppm/2-h, rabbits 2,500 ppm/4-h (quoted, 
RTECS, 1985). 
 Acute oral LD50 for mice 1,613 mg/kg, rats 2,920 mg/kg (quoted, RTECS, 1985). 
 TLm (24-h) for brine shrimp 45 mg/L (Price et al., 1974). 
 
Uses: Manufacture of polyvinyl acetate, polyvinyl alcohol, polyvinyl chloride-acetate resins; used 
particularly in latex paint; paper coatings; adhesives; textile finishing; safety glass interlayers. 
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VINYL CHLORIDE 
 
Synonyms: BRN 1731576; CCRIS 621; Chlorethene; Chlorethylene; Chloroethene; 1-Chloro-
ethene; Chloroethylene; 1-Chloroethylene; EINECS 200-831-0; Ethylene monochloride; Mono-
chloroethene; Monochloroethylene; MVC; RCRA waste number U043; Trovidur; UN 1086; VC; 
VCM; Vinyl C monomer; Vinyl chloride monomer. 
 

H2C Cl  
 
CASRN: 75-01-4; DOT: 1086; DOT label: Flammable gas; molecular formula: C2H3Cl; FW: 
62.50; RTECS: KU9625000; Merck Index: 12, 10132 
 
Physical state, color, and odor: 
Colorless, liquefied compressed gas with a faint, sweetish odor 
 
Melting point (°C): 
-153.8 (Weast, 1986) 
 
Boiling point (°C): 
-13.4 (Weast, 1986) 
 
Density (g/cm3): 
0.9106 at 20 °C (Weast, 1986) 
0.94 at 13.9 °C, 0.9121 at 20 °C (quoted, Standen, 1964) 
 
Diffusivity in water (x 10-5 cm2/sec): 
1.34 at 25 °C (Hayduk and Laudie, 1974) 
 
Lower explosive limit (%): 
3.6 (NIOSH, 1997) 
 
Upper explosive limit (%): 
33 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
9.85 (Lebedev et al., 1967) 
 
Heat of fusion (kcal/mol): 
1.175 (Lebedev et al., 1967) 
 
Henry’s law constant (x 10-2 atm⋅m3/mol): 
278 (EPICS, Gossett, 1987) 
2.2 (Pankow and Rosen, 1988) 
122 at 10 °C (Dilling, 1977) 
121.9 at 20 °C (Pearson and McConnell, 1975) 
1.50, 1.68, 2.17, 2.65, and 2.8 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
 
Ionization potential (eV): 
9.99 (Horvath, 1982; Lias, 1998) 
 
Bioconcentration factor, log BCF: 
3.04 (activated sludge), 1.60 (algae) (Freitag et al., 1985) 
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Soil organic carbon/water partition coefficient, log Koc: 
0.39 using method of Karickhoff et al. (1979) 
 
Octanol/water partition coefficient, log Kow: 
0.60 (Radding et al., 1976) 
 
Solubility in organics: 
Soluble in ethanol, carbon tetrachloride, ether (U.S. EPA, 1985), chloroform, tetrachloroethylene, 
and trichloroethylene 
 
Solubility in water: 
1,100 mg/L at 25 °C (quoted, Verschueren, 1983) 
60 mg/L at 10 °C (Pearson and McConnell, 1975) 
2,700 mg/L at 25 °C (Dilling, 1977) 
In wt %: 0.95 at 15 °C, 0.995 at 16 °C, 0.915 at 20.5 °C, 0.88 at 26 °C, 0.89 at 29.5 °C, 0.94 at 35 
°C, 0.89 at 41 °C, 0.88 at 46.5 °C, 0.95 at 55 °C, 0.92 at 65 °C, 0.98 at 72.5 °C, 1.00 at 80 °C, 
1.12 at 85 °C (DeLassus and Schmidt, 1981) 

14 mM at 20 °C (Fischer and Ehrenberg, 1948) 
 
Vapor density: 
2.86 g/L at 0 °C (Hayduk and Laudie, 1974a) 
2.55 g/L at 25 °C, 2.16 (air = 1) 
 
Vapor pressure (mmHg): 
2,320 at 20 °C (McConnell et al., 1975) 
2,660 at 25 °C (quoted, Nathan, 1978) 
3,428 at 30 °C (quoted, Standen, 1964) 
 
Environmental fate: 
 Biological. Under anaerobic or aerobic conditions, degradation to carbon dioxide was reported 
in experimental systems containing mixed or pure cultures (Vogel et al., 1987). The anaerobic 
degradation of vinyl chloride dissolved in groundwater by static microcosms was enhanced by the 
presence of nutrients (methane, methanol, ammonium phosphate, phenol). Methane and ethylene 
were reported as the biodegradation end products (Barrio-Lage et al., 1990). When vinyl chloride 
(1 mM) was incubated with resting cells of Pseudomonas sp (0.1 g/L) in a 0.1 M phosphate buffer 
at pH 7.4, hydroxylation of the C-Cl bond occurred yielding acetaldehyde and chloride ions. 
Oxidation at both the methyl and carbonyl carbons produced acetic acid and hydroxyacetaldehyde, 
which underwent oxidation to give glycolic acid (hydroxyacetic acid). The acid was oxidized to 
carbon dioxide (Castro et al., 1992). 
 Under methanogenic conditions, microorganisms isolated from bed sediments collected from a 
black-water stream at the Naval Air Station Cecil Field, FL rapidly degraded vinyl chloride to 
methane and carbon dioxide via vinyl acetate as an intermediate product (Bradley and Chapelle, 
1999, 2001). In a previous study, it was reported that vinyl chloride can be oxidized by humic acid 
compounds as electron acceptors (Bradley et al., 1998). Maymó-Gatell et al. (2001) reported that 
Dehalococcoides ethenogenes strain 195 degraded vinyl chloride provided another chlorinated 
ethene (electron acceptor) was present for growth. High concentrations of tetrachloroethylene or 
trichloroethylene inhibited vinyl chloride dechlorination to ethylene. The authors observed that 
vinyl dechlorination by Dehalococcoides ethenogenes strain 195 does not support growth, 
proceeded via first-order kinetics, and requires the presence of a chlorinated ethene (e.g., 
tetrachloroethylene) for significant dechlorination to occur. 
 Surface Water. In natural surface waters, vinyl chloride was resistant to biological and chemical 
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degradation (Hill et al., 1976). 
 Groundwater. Under aerobic conditions, >99% vinyl chloride degraded in shallow ground-
water after 108 d and 65% was completely mineralized (Davis and Carpenter, 1990). 
 Photolytic. Irradiation of vinyl chloride in the presence of nitrogen dioxide for 160 min 
produced formic acid, HCl, carbon monoxide, formaldehyde, ozone, and trace amounts of formyl 
chloride and nitric acid. In the presence of ozone, however, vinyl chloride photooxidized to carbon 
monoxide, formaldehyde, formic acid, and small amounts of HCl (Gay et al., 1976). Reported 
photooxidation products in the troposphere include hydrogen chloride and/or formyl chloride 
(U.S. EPA, 1985). In the presence of moisture, formyl chloride will decompose to carbon 
monoxide and HCl (Morrison and Boyd, 1971). Vinyl chloride reacts rapidly with OH radicals in 
the atmosphere. Based on a reaction rate of 6.6 x 10-12 cm3/molecule⋅sec, the estimated half-life for 
this reaction at 299 K is 1.5 d (Perry et al., 1977). Vinyl chloride reacts also with ozone and NO3 
in the gas-phase. Sanhueza et al. (1976) reported a rate constant of 6.5 x 10-21 cm3/molecule⋅sec 
for the reaction with OH radicals in air at 295 K. Atkinson et al. (1988) reported a rate constant of 
4.45 x 10-16 cm3/molecule⋅sec for the reaction with NO3 radicals in air at 298 K. 
 Chemical/Physical. In a laboratory experiment, it was observed that the leaching of a vinyl 
chloride monomer from a polyvinyl chloride pipe into water reacted with chlorine to form 
chloroacetaldehyde, chloroacetic acid, and other unidentified compounds (Ando and Sayato, 
1984). 
 Deng et al. (1997) studied the reaction of metallic iron powder (5 g 40 mesh) and vinyl chloride 
(15.0 mL) under anaerobic conditions at various temperatures. In the experiments, the vials 
containing the iron and vinyl chloride were placed on a roller drum set at 8 rpm. Separate reactions 
were performed at 4, 20, 32, and 45 °C. The major degradate produced was ethylene. Degradation 
followed pseudo-first-order kinetics. The rate of degradation increased as the temperature 
increased. Based on the estimated activation energy for vinyl chloride reduction of 40 
kilojoules/mol, the investigators concluded that the overall rate of reaction was controlled at the 
surface rather than the solution.  
 The evaporation half-life of vinyl chloride (1 mg/L) from water at 25 °C using a shallow-pitch 
propeller stirrer at 200 rpm at an average depth of 6.5 cm was 27.6 min (Dilling, 1977). 
 Vinyl chloride will not hydrolyze to any reasonable extent (Kollig, 1993). 
 
Exposure limits: Known human carcinogen. OSHA PEL: TWA 1 ppm, 15-min ceiling 5 ppm; 
ACGIH TLV: TWA 1 ppm (adopted). 
 
Symptoms of exposure: Narcotic at high concentrations (Patnaik, 1992) 
 
Toxicity: 
 Acute oral LD50 for rats 500 mg/kg (quoted, RTECS, 1985). 
 Subchronic LD100 for fish 388 mg/L (Brown et al., 1977). 
 
Source: Vinyl chloride in soil and/or groundwater may form from the biotransformation of 1,1,1-
trichloroethane (Lesage et al., 1990), trichloroethylene, 1,2-dichloroethylene (Smith and Dragun, 
1984; Wilson et al., 1986), and from the chemical reduction of trichloroethylene by zero-valent 
iron (Orth and Gillham, 1996). 
 
Drinking water standard (final): MCLG: zero; MCL: 2 µg/L (U.S. EPA, 2000). 
 
Uses: Manufacture of polyvinyl chloride and copolymers; adhesives for plastics; refrigerant; 
extraction solvent; organic synthesis. 
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WARFARIN 
 
Synonyms: 3-(Acetonylbenzyl)-4-hydroxycoumarin; 3-(α-Acetonylbenzyl)-4-hydroxycoumarin; 
Athrombin-K; Athrombine-K; BRN 1293536; Brumolin; Caswell No. 903; Compound 42; Corax; 
Coumadin; Coumafen; Coumafene; Cov-r-tox; D-con; Dethmor; Dethnel; Eastern states duocide; 
EPA pesticide chemical code 086002; Fasco fascrat powder; 1-(4′-Hydroxy-3′-coumarinyl)-1-
phenyl-3-butanone; 4-Hydroxy-3-(3-oxo-1-phenylbutyl)-2H-1-benzopyran-2-one; 4-Hydroxy-
3-(1-phenyl-3-oxobutyl)coumarin; Kumader; Kumadu; Kypfarin; Liquatox; Marfrin; Martin’s 
marfrin; Maveran; Mouse pak; NSC 59813; 3-(1′-Phenyl-2′-acetylethyl)-4-hydroxycoumarin; 3-
α-Phenyl-β-acetylethyl-4-hydroxycoumarin; Prothromadin; Rat-a-way; Rat-b-gon; Rat-gard; Rat-
kill; Rat & mice bait; Rat-mix; Rat-o-cide #2; Ratola; Ratorex; Ratox; Ratoxin; Ratron; Ratron G; 
Rats-no-more; Rattrol; Rattunal; Rax; RCRA waste number P001; Rodafarin; Rodeth; Rodex; 
Rodex blox; Rosex; Rough & ready mouse mix; Solfarin; Spraytrol brand rodentrol; Temus W; 
Toxhid; Twin light rat away; Vampirinip II; Vampirin III; Waran; WARF 42; W.A.R.F. 42; 
Warfarat; Warfarine; Warfarin plus; Warfarin Q; Warf compound 42; Warficide. 
 

O

OH

CH3

O

O  
 
CASRN: 81-81-2; DOT: 3027; DOT label: Poison; molecular formula: C19H16O4; FW: 308.33; 
RTECS: GN4550000; Merck Index: 12, 10174 
 
Physical state, color, and odor: 
Colorless, odorless crystals 
 
Melting point (°C): 
161 (Weast, 1986) 
159–161 (Worthing and Hance, 1991) 
159–165 (Berg, 1983) 
 
Boiling point (°C): 
Decomposes (NIOSH, 1997) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.44 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
5.87, 6.51 (HPLC, Wiczling et al., 2006) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.96 using method of Kenaga and Goring (1980) 
 
Octanol/water partition coefficient, log Kow: 
3.20 using method of Kenaga and Goring (1980) 
 
Solubility in organics: 
Soluble in benzene, 1,4-dioxane (Weast, 1986), and acetone (Sax and Lewis, 1987). Moderately 
soluble in methanol, ethanol, isopropanol, and some oils (Windholz et al., 1983). Also soluble in 
toluene. 
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Solubility in water (mg/L): 
17 at 20 °C, 72 at 100 °C (Gunther et al., 1968) 
 
Vapor pressure (mmHg): 
0.09 at 22 °C (NIOSH, 1997) 
 
Environmental fate: 
 Photolytic. Warfarin may undergo direct photolysis because the pesticide showed an absorption 
maximum of 330 nm (Gore et al., 1971). 
 Chemical/Physical. The hydrolysis half-lives at 68.0 °C and pH values of 3.09, 7.11, and 10.18 
were calculated to be 12.9, 57.4, and 23.9 d, respectively. At 25 °C and pH 7, the half-life was 
estimated to be 16 yr (Ellington et al., 1986). 
 
Exposure limits (mg/m3): NIOSH REL: TWA 0.1, IDLH 100; OSHA PEL: TWA 0.1; ACGIH 
TLV: TWA 0.1 (adopted). 
 
Symptoms of exposure: Hematuria, back pain, hematoma in arms, legs; epistaxis, bleeding lips, 
mucous membrane hemorrhage, abdominal pain, vomiting, fecal blood; petechial rash; abnormal 
hematology (NIOSH, 1987) 
 
Toxicity: 
 Acute oral LD50 for dogs 200 mg/kg, guinea pigs 182 mg/kg, mice 331 mg/kg, rats 3 mg/kg 
(quoted, RTECS, 1985). 
 
Use: Rodenticide. 



 

1105 

o-XYLENE 
 
Synonyms: AI3-08197; BRN 1815558; CCRIS 905; 1,2-Dimethylbenzene; o-Dimethylbenzene; 
EINECS 202-422-2; o-Methyltoluene; NSC 60920; UN 1307; 1,2-Xylene; 2-Xylene; o-Xylol. 
 

CH3

CH3

 
 
CASRN: 95-47-6; DOT: 1307; DOT label: Flammable liquid; molecular formula: C8H10; FW: 
106.17; RTECS: ZE2450000; Merck Index: 12, 10214 
 
Physical state, color, and odor: 
Clear, colorless liquid with an aromatic odor. An odor threshold concentration of 380 ppbv was 
reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-25.2 (Weast, 1986) 
 
Boiling point (°C): 
144.40 (Lores et al., 1999) 
 
Density (g/cm3): 
0.87549 at 25.00 °C (Lores et al., 1999) 
0.856 at 30 °C, 0.855 at 35 °C, 0.850 at 40 °C, 0.847 at 45 °C (Swain et al., 1997) 
0.87181 at 35.00 °C (Goud et al., 1999) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.70 at 25 °C at saturation in heavy water (Price and Söderman, 2000) 
 
Dissociation constant, pKa: 
>15 (Christensen et al., 1975) 
 
Flash point (°C): 
33 (NIOSH, 1997) 
17 (Windholz et al., 1976) 
 
Lower explosive limit (%): 
0.9 (NIOSH, 1997) 
 
Upper explosive limit (%): 
6.7 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
13.11 (Pitzer and Scott, 1943) 
 
Heat of fusion (kcal/mol): 
3.250 (Pitzer and Scott, 1941) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
5.0 (Pankow and Rosen, 1988) 
3.45 (Wasik and Tsang, 1970) 
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3.972 at 22 °C (SPME-GC, Saraullo et al., 1997) 
4.40 at 25 °C (static headspace-GC, Welke et al., 1998) 
2.85, 3.61, 4.74, 4.87, and 6.26 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
Distilled water: 1.47, 1.24, 1.62, 3.28, and 4.24 at 2.0, 6.0, 10.0, 18.2, and 25.0 °C, respectively; 

natural seawater: 1.86 and 4.89 at 6.0 and 25.0 °C, respectively (EPICS, Dewulf et al., 1995) 
4.99, 6.29, 10.9, 10.6, and 11.6 at 25, 30, 40, 45, and 50 °C, respectively (variable headspace, 

Robbins et al., 1993) 
5.81 at 23 °C (Anderson, 1992) 
14.0 at 45.00 °C, 16.4 at 50.00 °C, 19.0 at 55.00 °C, 21.3 at 60.00 °C, 26.3 at 70.00 °C (static 

headspace-GC, Park et al., 2004) 
 
Interfacial tension with water (dyn/cm): 
37.2 at 25 °C (Donahue and Bartell, 1952) 
35.7 at 23 °C (Lord et al., 1997) 
36.06 at 20 °C (Harkins et al., 1920) 
 
Ionization potential (eV): 
8.56 (Franklin et al., 1969) 
 
Bioconcentration factor, log BCF: 
0.70 (clams, Nunes and Benville, 1979) 
1.33 (eels, Ogata and Miyake, 1978) 
1.15 (goldfish, Ogata et al., 1984) 
2.34 (Selenastrum capricornutum, Herman et al., 1991) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.11 (Abdul et al., 1987) 
2.41 (Catlin soil, Roy et al., 1985, 1987) 
2.35 (estuarine sediment, Vowles and Mantoura, 1987) 
2.03 (Grimsby silt loam), 1.92 (Vaudreil sandy loam), 2.07 (Wendover silty clay) (Nathwani and 

Phillips, 1977) 
2.32 (river sediment), 2.40 (coal wastewater sediment) (Kopinke et al., 1995) 
2.37, 2.40 (RP-HPLC immobilized humic acids, Szabo et al., 1990) 
3.07–3.30 (glaciofluvial, sandy aquifer, Nielsen et al., 1996) 
1.68–1.83 (Nathwani and Phillips, 1977) 
2.40, 2.70, 2.58, 2.68, 2.73, 2.69, and 2.68 at 2.3, 3.8, 6.2, 8.0, 13.5, 18.6, and 25.0 °C, 

respectively, for a Leie River (Belgium) clay (Dewulf et al., 1999a) 
2.73 (estimated from HPLC capacity factors, Hodson and Williams, 1988) 
 
Octanol/water partition coefficient, log Kow: 
3.13 (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, Wasik et al., 

1981, 1983; generator column-HPLC/GC, Wasik et al., 1981) 
2.98 (shake flask-GC, Jaynes and Vance, 1996) 
3.12 (Tuazon et al., 1986a) 
3.18 (HPLC, 1984; RP-HPLC, Garst and Wilson, 1984) 
3.19 (estimated from HPLC capacity factors, Hammers et al., 1982) 
 
Solubility in organics: 
Soluble in acetone, ethanol, benzene, and ether (Weast, 1986) and many other organic solvents 
including toluene. 
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Solubility in water: 
152 mg/L at 20 °C (shake flask-fluorescence, Mackay and Shiu, 1981) 
204 mg/L solution at 25 °C (shake flask-UV spectrophotometry, Andrews and Keefer, 1949) 
175 mg/kg at 25 °C (shake flask-GC, McAuliffe, 1963) 
2.08 mM at 25.0 °C (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, 

Wasik et al., 1981, 1983) 
2.09 mM at 25 °C (headspace analysis, Keeley et al., 1991) 
142 mg/L at 0 °C, 167 mg/L at 25 °C (Brookman et al., 1985) 
In mg/kg: 184 at 10 °C, 194 at 20 °C, 202 at 30 °C (shake flask-UV spectrophotometry, Howe et 

al., 1987) 
142 mg/kg at 0 °C, 213 mg/kg at 25 °C (shake flask-GC, Polak and Lu, 1973) 
170.5 mg/L at 25.0 °C in distilled water, 129.6 mg/L in artificial seawater at 25.0 °C (shake flask-

GC, Sutton and Calder, 1975) 
176.2 mg/L at 25 °C (Hermann, 1972) 
179 mg/L in seawater at 25 °C (Bobra et al., 1979) 
1.58, 1.68, 1.85, and 2.00 mM at 15, 25, 35, and 45 °C, respectively (Sanemasa et al., 1982) 
167.0 mg/kg at 25 °C (shake flask-GLC, Price, 1976) 
135 ppm (Brooker and Ellison, 1974) 
176 mg/L (shake flask-GC, Coutant and Keigley, 1988) 
In wt % (°C): 0.047 (139), 0.093 (162), 0.407 (207), 0.960 (251) (Guseva and Parnov, 1963) 
1.68 mM at 25.0 °C (Sanemasa et al., 1987) 
3.28 x 10-5 at 25 °C (mole fraction, inert gas stripping-GC, Li et al., 1993) 
 
Vapor density: 
4.34 g/L at 25 °C, 3.66 (air = 1) 
 
Vapor pressure (mmHg): 
1.6 at 10 °C, 7.4 at 30 °C, 25.1 at 30 °C (Rintelen et al., 1937) 
1.61 at 0 °C, 3.13 at 10 °C, 5.75 at 20 °C, 10.1 at 30 °C, 17.1 at 40 °C, 27.6 at 50 °C, 43.7 at 60 
°C, 66.7 at 70 °C, 98.9 at 80 °C (cathetometry, Kassel, 1936) 

15.4 at 40.00 °C (static method, Asmanova and Goral, 1980) 
 
Environmental fate: 
 Biological. Reported biodegradation products of the commercial product containing xylene 
include α-hydroxy-p-toluic acid, p-methylbenzyl alcohol, benzyl alcohol, 4-methylcatechol, m- 
and p-toluic acids (Fishbein, 1985). o-Xylene was also cometabolized resulting in the formation of 
o-toluic acid (Pitter and Chudoba, 1990). In anoxic groundwater near Bemidji, MI, o-xylene 
anaerobically biodegraded to the intermediate o-toluic acid (Cozzarelli et al., 1990). In gasoline-
contaminated groundwater, methylbenzylsuccinic acid was identified as the first intermediate 
during the anaerobic degradation of xylenes (Reusser and Field, 2002). 
 Bridié et al. (1979) reported BOD and COD values of 1.64 and 2.91 g/g using filtered effluent 
from a biological sanitary waste treatment plant. These values were determined using a standard 
dilution method at 20 °C and stirred for a period of 5 d. When a sewage seed was used in a 
separate screening test, a BOD value of 1.80 g/g was obtained. The ThOD for o-xylene is 3.17 g/g. 
 Photolytic. Cox et al. (1980) reported a rate constant of 1.33 x 10-11 cm3/molecule⋅sec for the 
reaction of gaseous o-xylene with OH radicals based on a value of 8 x 10-12 cm3/molecule⋅sec for 
the reaction of ethylene with OH radicals. 
 Surface Water. The evaporation half-life of o-xylene in surface water (1 m depth) at 25 °C is 
estimated to be 5.18 h (Mackay and Leinonen, 1975). 
 Groundwater. Nielsen et al. (1996) studied the degradation of o-xylene in a shallow, 
glaciofluvial, unconfined sandy aquifer in Jutland, Denmark. As part of the in situ microcosm 
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study, a cylinder that was open at the bottom and screened at the top was installed through a cased 
borehole approximately 5 m below grade. Five liters of water was aerated with atmospheric air to 
ensure aerobic conditions were maintained. Groundwater was analyzed weekly for approximately 
3 months to determine o-xylene concentrations with time. The experimentally determined first-
order biodegradation rate constant and corresponding half-life following a 7-d lag phase were 
0.1/d and 6.93 d, respectively. 
 Photolytic. When synthetic air containing gaseous nitrous acid and o-xylene was exposed to 
artificial sunlight (λ = 300–450 nm) biacetyl, peroxyacetal nitrate, and methyl nitrate formed as 
products (Cox et al., 1980). A n-hexane solution containing o-xylene and spread as a thin film (4 
mm) on cold water (10 °C) was irradiated by a mercury medium pressure lamp. In 3 h, 13.6% of 
the o-xylene photooxidized into o-methylbenzaldehyde, o-benzyl alcohol, o-benzoic acid, and o-
methylacetophenone (Moza and Feicht, 1989). Irradiation of o-xylene at ≈ 2537 Å at 35 °C and 6 
mmHg isomerizes to m-xylene (Calvert and Pitts, 1966). Glyoxal, methylglyoxal, and biacetyl 
were produced from the photooxidation of o-xylene by OH radicals in air at 25 °C (Tuazon et al., 
1986a). 
 Major products reported from the photooxidation of o-xylene with nitrogen oxides include 
formaldehyde, acetaldehyde, peroxyacetyl nitrate, glyoxal, and methylglyoxal (Altshuller, 1983). 
The rate constant for the reaction of o-xylene and OH radicals at room temperature was 1.53 x 
10-11 cm3/molecule⋅sec (Hansen et al., 1975). A rate constant of 8.4 x 10-9 L/molecule⋅sec was 
reported for the reaction of o-xylene with OH radicals in the gas phase (Darnall et al., 1976). 
Similarly, a room temperature rate constant of 1.34 x 10-11 cm3/molecule⋅sec was reported for the 
vapor-phase reaction of o-xylene with OH radicals (Atkinson, 1985). At 25 °C, a rate constant of 
1.25 x 10-11 cm3/molecule⋅sec was reported for the same reaction (Ohta and Ohyama, 1985). 
 Chemical/Physical. Under atmospheric conditions, the gas-phase reaction of o-xylene with OH 
radicals and nitrogen oxides resulted in the formation of o-tolualdehyde, o-methylbenzyl nitrate, 
nitro-o-xylenes, 2,3-and 3,4-dimethylphenol (Atkinson, 1990). Kanno et al. (1982) studied the 
aqueous reaction of o-xylene and other aromatic hydrocarbons (benzene, toluene, m- and p-xylene, 
and naphthalene) with hypochlorous acid in the presence of ammonium ion. They reported that the 
aromatic ring was not chlorinated as expected but was cleaved by chloramine forming cyanogen 
chloride. The amount of cyanogen chloride formed increased at lower pHs (Kanno et al., 1982). In 
the gas phase, o-xylene reacted with nitrate radicals in purified air forming the following products: 
5-nitro-2-methyltoluene and 6-nitro-2-methyltoluene, o-methylbenzaldehyde, and an aryl nitrate 
(Chiodini et al., 1993). 
 o-Xylene will not hydrolyze because it does not contain a hydrolyzable functional group 
(Kollig, 1993). 
 
Exposure limits: NIOSH REL: 100 ppm (435 mg/m3), STEL 150 ppm (655 mg/m3), IDLH 900 
ppm; OSHA PEL: TWA 100 ppm; ACGIH TLV: TWA 100 ppm, STEL 150 ppm (adopted). 
 
Symptoms of exposure: May cause irritation of eyes, nose, and throat, headache, dizziness, 
excitement, drowsiness, nausea, vomiting, abdominal pain, and dermatitis (Patnaik, 1992) 
 
Toxicity: 
 EC50 (72-h) for Selenastrum capricornutum 4.7 mg/L (Galassi et al., 1988). 
 LC50 (7-d) for Poecilia reticulata 35 mg/L (Könemann, 1981). 
 LC50 (96-h) for Salmo gairdneri 7.6 mg/L, Poecilia reticulata 12.0 mg/L (Galassi et al., 1988). 
 Acute oral LD50 in rats is approximately 5 g/kg (quoted, RTECS, 1992). 
 
Source: Detected in distilled water-soluble fractions of 87 octane gasoline (3.83 mg/L), 94 octane 
gasoline (11.4 mg/L), Gasohol (8.49 mg/L), No. 2 fuel oil (1.73 mg/L), jet fuel A (0.87 mg/L), 
diesel fuel (1.75 mg/L), military jet fuel JP-4 (1.99 mg/L) (Potter, 1996), new motor oil (16.2 to 
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17.5 µg/L), and used motor oil (294 to 308 µg/L) (Chen et al., 1994). The average volume percent 
and estimated mole fraction in American Petroleum Institute PS-6 gasoline are 2.088 and 0.01959, 
respectively (Poulsen et al., 1992). Schauer et al. (1999) reported o-xylene in a diesel-powered 
medium-duty truck exhaust at an emission rate of 830 µg/km. Diesel fuel obtained from a service 
station in Schlieren, Switzerland contained o-xylene at a concentration of 223 mg/L (Schluep et 
al., 2001). 
 California Phase II reformulated gasoline contained o-xylene at a concentration of 19.7 g/kg. 
Gas-phase tailpipe emission rates from gasoline-powered automobiles with and without catalytic 
converters were 5.41 and 562 mg/km, respectively (Schauer et al., 2002). 
 Thomas and Delfino (1991) equilibrated contaminant-free groundwater collected from 
Gainesville, FL with individual fractions of three individual petroleum products at 24–25 °C for 
24 h. The aqueous phase was analyzed for organic compounds via U.S. EPA approved test method 
602. Average m+p-xylene concentrations reported in water-soluble fractions of unleaded gasoline, 
kerosene, and diesel fuel were 8.611, 0.658, and 0.228 mg/L, respectively. When the authors 
analyzed the aqueous-phase via U.S. EPA approved test method 610, average m+p-xylene 
concentrations in water-soluble fractions of unleaded gasoline, kerosene, and diesel fuel were 
lower, i.e., 6.068, 0.360, and 0.222 mg/L, respectively. 
 Based on laboratory analysis of 7 coal tar samples, o-xylene concentrations ranged from 2 to 
2,000 ppm (EPRI, 1990). A high-temperature coal tar contained o-xylene at an average 
concentration of 0.04 wt % (McNeil, 1983). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of o-xylene was 18.1 mg/kg of pine burned. Emission rates of o-xylene were not measured 
during the combustion of oak and eucalyptus. 
 
Drinking water standard (final): For all xylenes, the MCLG and MCL are both 10 mg/L. In 
addition, a DWEL of 70 mg/L was recommended (U.S. EPA, 2000). 
 
Uses: Preparation of phthalic acid, phthalic anhydride, terephthalic acid, isophthalic acid; solvent 
for alkyd resins, lacquers, enamels, rubber cements; manufacture of dyes, pharmaceuticals, and 
insecticides; motor fuels. 
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m-XYLENE 
 
Synonyms: AI3-08916; BRN 0605441; CCRIS 907; 1,3-Dimethylbenzene; m-Dimethylbenzene; 
EINECS 203-576-3; m-Methyltoluene; NSC 61769; UN 1307; 1,3-Xylene; 3-Xylene; m-Xylol. 
 

CH3

CH3  
 
CASRN: 108-38-3; DOT: 1307; DOT label: Flammable liquid; molecular formula: C8H10; FW: 
106.17; RTECS: ZE2275000; Merck Index: 12, 10214 
 
Physical state, color, and odor: 
Clear, colorless, watery liquid with a sweet, aromatic odor. An odor threshold concentration of 48 
ppbv was reported by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
-47.9 (Weast, 1986) 
-47.40 (Martin et al., 1979) 
 
Boiling point (°C): 
139.30 (Lores et al., 1999) 
 
Density (g/cm3): 
0.8642 at 20 °C (Weast, 1986) 
0.85966 at 25.00 °C (Lores et al., 1999) 
0.85550 at 35.00 °C (Goud et al., 1999) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.78 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>15 (Christensen et al., 1975) 
 
Flash point (°C): 
28 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.1 (NIOSH, 1997) 
 
Upper explosive limit (%): 
7.0 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
12.28 (Pitzer and Scott, 1941) 
 
Heat of fusion (kcal/mol): 
2.765 (Pitzer and Scott, 1941) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
7.35 at 22 °C (dynamic stripping cell-MS, Karl et al., 2003) 
7.0 (Pankow and Rosen, 1988) 
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7.68 (Tuazon et al., 1986a) 
5.453 at 22 °C (SPME-GC, Saraullo et al., 1997) 
4.11, 4.96, 5.98, 7.44, and 8.87 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
2.24, 2.15, 2.74, 4.78, and 6.08 at 2.0, 6.0, 10.0, 18.2, and 25.0 °C, respectively; natural seawater: 

2.93 and 7.58 at 6.0 and 25.0 °C, respectively (EPICS, Dewulf et al., 1995) 
14.80 at 45.00 °C, 17.26.4 at 50.00 °C, 19.90 at 55.00 °C, 23.01.3 at 60.00 °C, 27.46.3 at 70.00 °C 

(static headspace-GC, Park et al., 2004) 
 
Interfacial tension with water (dyn/cm at 20 °C): 
37.89 (Harkins et al., 1920) 
 
Ionization potential (eV): 
8.58 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.22 (Abdul et al., 1987) 
2.11, 2.46 (forest soil), 2.20 (agricultural soil) (Seip et al., 1986) 
 
Bioconcentration factor, log BCF: 
0.78 (clams, Nunes and Benville, 1979) 
1.37 (eels, Ogata and Miyake, 1978) 
2.40 (Selenastrum capricornutum, Herman et al., 1991) 
 
Octanol/water partition coefficient, log Kow: 
3.18 (generator column-HPLC/GC, Wasik et al., 1981) 
3.20 at 25.0 °C (Tewari et al., 1982) 
3.13 at 25.00 °C (generator column-HPLC/GC, Wasik et al., 1981, 1983) 
3.22 (shake flask-GC, Jaynes and Vance, 1996) 
3.28 (generator column-HPLC, Garst, 1984; RP-HPLC, Garst and Wilson, 1984) 
3.68 (estimated from HPLC capacity factors, Eadsforth, 1986) 
 
Solubility in organics: 
Soluble in acetone, ethanol, benzene, and ether (Weast, 1986) 
 
Solubility in water: 
In mg/L: 209 at 0.4 °C, 201 at 5.2 °C, 192 at 14.9 °C, 196 at 21.0 °C, 196 at 25.0 °C, 196 at 25.6 
°C, 198 at 30.3 °C, 203 at 34.9 °C, 218 at 39.6 °C (shake flask-UV spectrophotometry, Bohon 
and Claussen, 1951) 

173 mg/L solution at 25 °C (shake flask-UV spectrophotometry, Andrews and Keefer, 1949) 
1.51 mM at 25.0 °C (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, 

Wasik et al., 1981, 1983) 
1.58 mM at 25 °C (headspace analysis, Keeley et al., 1991) 
196 mg/kg at 0 °C, 162 mg/kg at 25 °C (shake flask-GC, Polak and Lu, 1973) 
146.0 mg/L in distilled water at 25.0 °C, 106.0 mg/L in artificial seawater at 25.0 °C (shake flask-

GC, Sutton and Calder, 1975) 
157.0 mg/L at 25 °C (Hermann, 1972) 
1.92 mM at 35 °C (Hine et al., 1963) 
1.49, 1.52, 1.57, and 1.73 mM at 15, 25, 35, and 45 °C, respectively (Sanemasa et al., 1982) 
134.0 mg/kg at 25 °C (shake flask-GLC, Price, 1976) 
In wt % (°C): 0.031 (127), 0.072 (149), 0.168 (187), 0.648 (239) (Guseva and Parnov, 1963) 
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In mg/kg: 179 at 10 °C, 186 at 20 °C, 199 at 30 °C (shake flask-UV spectrophotometry, Howe et 
al., 1987) 

1.94 mmol/kg at 25.0 °C (shake flask-UV spectrophotometry, Vesala, 1974) 
1.33 mM at 25.0 °C (Sanemasa et al., 1987) 
3.01 x 10-5 at 25 °C (mole fraction, inert gas stripping-GC, Li et al., 1993) 
347.9 mg/kg at 67.7 °C, 664.3 mg/kg at 107.3 °C (ampoules-cloud point, Pryor and Jentoft, 1961) 
 
Vapor density: 
4.34 g/L at 25 °C, 3.66 (air = 1) 
 
Vapor pressure (mmHg): 
2.2 at 10 °C, 9.1 at 30 °C, 29.3 at 30 °C (Rintelen et al., 1937) 
1.71 at 0 °C, 3.35 at 10 °C, 6.25 at 20 °C, 11.1 at 30 °C, 19.0 at 40 °C, 31.3 at 50 °C, 49.7 at 60 
°C, 76.6 at 70 °C, 114.6 at 80 °C (cathetometry, Kassel, 1936) 

8.3 at 25 °C (quoted, Mackay et al., 1982) 
15.2 at 35 °C (Hine et al., 1963) 
 
Environmental fate: 
 Biological. Microbial degradation produced 3-methylbenzyl alcohol, 3-methylbenzaldehyde, m-
toluic acid, and 3-methylcatechol (quoted, Verschueren, 1983). m-Toluic acid was reported to be 
the biooxidation product of m-xylene by Nocardia corallina V-49 using n-hexadecane as the 
substrate (Keck et al., 1989). Reported biodegradation products of the commercial product 
containing xylene include α-hydroxy-p-toluic acid, p-methylbenzyl alcohol, benzyl alcohol, 4-
methylcatechol, m- and p-toluic acids (Fishbein, 1985). In anoxic groundwater near Bemidji, MI, 
m-xylene anaerobically biodegraded to the intermediate m-toluic acid (Cozzarelli et al., 1990). In 
gasoline-contaminated groundwater, methylbenzylsuccinic acid was identified as the first 
intermediate during the anaerobic degradation of xylenes (Reusser and Field, 2002). 
 Bridié et al. (1979) reported BOD and COD values of 2.53 and 2.62 g/g using filtered effluent 
from a biological sanitary waste treatment plant. These values were determined using a standard 
dilution method at 20 °C and stirred for a period of 5 d. The ThOD for m-xylene is 3.17 g/g. 
 Photolytic. When synthetic air containing gaseous nitrous acid and m-xylene was exposed to 
artificial sunlight (λ = 300–450 nm) biacetyl, peroxyacetal nitrate, and methyl nitrate were formed 
(Cox et al., 1980). They reported a rate constant of 1.86 x 10-11 cm3/molecule⋅sec for the reaction 
of gaseous m-xylene with OH radicals based on a value of 8 x 10-12 cm3/molecule⋅sec for the 
reaction of ethylene with OH radicals. 
 A n-hexane solution containing m-xylene and spread as a thin film (4 mm) on cold water (10 
°C) was irradiated by a mercury medium pressure lamp. In 3 h, 25% of the m-xylene 
photooxidized into m-methylbenzaldehyde, m-benzyl alcohol, m-benzoic acid, and m-
methylacetophenone (Moza and Feicht, 1989). 
 Irradiation of m-xylene isomerizes to p-xylene (Calvert and Pitts, 1966). Glyoxal, 
methylglyoxal, and biacetyl were produced from the photooxidation of m-xylene by OH radicals 
in air at 25 °C (Tuazon et al., 1986a). The photooxidation of m-xylene in the presence of nitrogen 
oxides (NO and NO2) yielded small amounts of formaldehyde and a trace of acetaldehyde 
(Altshuller et al., 1970). m-Tolualdehyde and nitric acid also were identified as photooxidation 
products of m-xylene with nitrogen oxides (Altshuller, 1983). The rate constant for the reaction of 
m-xylene and OH radicals at room temperature was 2.36 x 10-11 cm3/molecule⋅sec (Hansen et al., 
1975). A rate constant of 1.41 x 10-8 L/molecule⋅sec was reported for the reaction of m-xylene 
with OH radicals in the gas phase (Darnall et al., 1976). Similarly, a room temperature rate 
constant of 2.35 x 10-11 cm3/molecule⋅sec was reported for the vapor-phase reaction of m-xylene 
with OH radicals (Atkinson, 1985). At 25 °C, a rate constant of 2.22 x 10-11 cm3/molecule⋅sec was 
reported for the same reaction (Ohta and Ohyama, 1985). Phousongphouang and Arey (2002) 
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investigated gas-phase reaction of m-xylene with OH radicals in a 7-L Teflon chamber at 25 °C 
and 740 mmHg containing 5% humidity. Relative to 1,2,3-trimethylbenzene, the rate constants for 
this reaction were 1.81 and 2.03 x 10-11 cm3/molecule⋅sec. 
 Chemical/Physical. Under atmospheric conditions, the gas-phase reaction with OH radicals and 
nitrogen oxides resulted in the formation of m-tolualdehyde, m-methylbenzyl nitrate, nitro- m-
xylenes, 2,4- and 2,6-dimethylphenol (Atkinson, 1990). Kanno et al. (1982) studied the aqueous 
reaction of m-xylene and other aromatic hydrocarbons (benzene, toluene, o- and p-xylene, and 
naphthalene) with hypochlorous acid in the presence of ammonium ion. They reported that the 
aromatic ring was not chlorinated as expected but was cleaved by chloramine forming cyanogen 
chloride. The amount of cyanogen chloride formed increased at lower pHs (Kanno et al., 1982). In 
the gas phase, m-xylene reacted with nitrate radicals in purified air forming p-
methylbenzaldehyde, an aryl nitrate and trace amounts of 2,6-dimethylnitrobenzene, 2,4-
dimethylnitrobenzene, and 3,5-dimethylnitrobenzene (Chiodini et al., 1993). 
 m-Xylene will not hydrolyze in water because it does not contain a hydrolyzable functional 
group (Kollig, 1993). 
 
Exposure limits: NIOSH REL: 100 ppm (435 mg/m3), STEL 150 ppm (655 mg/m3), IDLH 900 
ppm; OSHA PEL: TWA 100 ppm; ACGIH TLV: TWA 100 ppm, STEL 150 ppm (adopted). 
 
Symptoms of exposure: May cause irritation of eyes, nose, and throat, headache, dizziness, 
excitement, drowsiness, nausea, vomiting, abdominal pain, and dermatitis (Patnaik, 1992) 
 
Toxicity: 
 EC50 (72-h) for Selenastrum capricornutum 4.9 mg/L (Galassi et al., 1988). 
 LC50 (14-d) for Poecilia reticulata 37.7 mg/L (Könemann, 1981). 
 LC50 (96-h) for Salmo gairdneri 8.4 mg/L, Poecilia reticulata 12.9 mg/L (Galassi et al., 1988). 
 Acute oral LD50 in rats 5 g/kg (quoted, RTECS, 1985). 
 
Source: As m+p-xylene, detected in distilled water-soluble fractions of 87 octane gasoline, 94 
octane gasoline, and Gasohol at concentrations of 7.00, 20.1, and 14.6 mg/L, respectively (Potter, 
1996); in distilled water-soluble fractions of new and used motor oil at concentrations of 0.26 to 
0.29 and 302 to 339 µg/L, respectively (Chen et al., 1994). The average volume percent and 
estimated mole fraction in American Petroleum Institute PS-6 gasoline are 4.072 and 0.04406, 
respectively (Poulsen et al., 1992). Diesel fuel obtained from a service station in Schlieren, 
Switzerland contained m/p-xylene at a concentration of 336 mg/L (Schluep et al., 2001). 
 Thomas and Delfino (1991) equilibrated contaminant-free groundwater collected from 
Gainesville, FL with individual fractions of three individual petroleum products at 24–25 °C for 
24 h. The aqueous phase was analyzed for organic compounds via U.S. EPA approved test method 
602. Average m+p-xylene concentrations reported in water-soluble fractions of unleaded gasoline, 
kerosene, and diesel fuel were 8.611, 0.658, and 0.228 mg/L, respectively. When the authors 
analyzed the aqueous-phase via U.S. EPA approved test method 610, average m+p-xylene 
concentrations in water-soluble fractions of unleaded gasoline, kerosene, and diesel fuel were 
lower, i.e., 6.068, 0.360, and 0.222 mg/L, respectively. 
 Based on laboratory analysis of 7 coal tar samples, m+p-xylene concentrations ranged from ND 
to 6,000 ppm (EPRI, 1990). A high-temperature coal tar contained m-xylene at an average 
concentration of 0.07 wt % (McNeil, 1983). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of m-xylene + p-xylene was 60.0 mg/kg of pine burned. Emission rates of both isomers were 
not measured during the combustion of oak and eucalyptus. 
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Drinking water standard (final): For all xylenes, the MCLG and MCL are both 10 mg/L. In 
addition, a DWEL of 70 mg/L was recommended (U.S. EPA, 2000). 
 
Uses: Solvent; preparation of isophthalic acid, intermediate for dyes; insecticides; aviation fuel. 
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p-XYLENE 
 
Synonyms: AI3-52255; BRN 1901563; CCRIS 910; Chromar; 1,4-Dimethylbenzene; p-Dimethyl-
benzene; EINECS 203-396-5; p-Methyltoluene; NSC 72419; Scintillar; UN 1307; 1,4-Xylene; 4-
Xylene; p-Xylol. 
 

CH3

CH3  
 
Note: According to Chevron Phillips Company’s (2006) Technical Data Sheet, >99.7 wt % p-
xylene typically contains toluene (≤ 0.10 wt %), o-xylene (≤ 0.10 wt %), m-xylene (≤ 0.20 wt %), 
ethyl-benzene (≤ 0.20 wt %), and nonaromatic hydrocarbons (≤ 0.20 wt %). 
 
CASRN: 106-42-3; DOT: 1307; DOT label: Flammable liquid; molecular formula: C8H10; FW: 
106.17; RTECS: ZE2625000; Merck Index: 12, 10214 
 
Physical state, color, and odor: 
Clear, colorless, watery liquid with a sweet odor. Odor threshold concentrations reported in air 
were 47 ppbv by Leonardos et al. (1969) and 58 ppbv by Nagata and Takeuchi (1990). 
 
Melting point (°C): 
13.50 (Martin et al., 1979) 
 
Boiling point (°C): 
138.38 (Tu et al., 2001) 
 
Density (g/cm3): 
0.8653 at 15 °C, 0.8612 at 20 °C, 0.8566 at 25 °C, 0.8521 at 30 °C, 0.8478 at 35 °C (Konti et al., 

1997) 
0.86314 at 20.00 °C (Tsierkezos et al., 2000) 
0.85655 at 25.00 °C (Lores et al., 1999) 
0.85228 at 35.00 °C (Goud et al., 1999) 
 
Diffusivity in water (x 10-5 cm2/sec): 
0.79 at 20 °C using method of Hayduk and Laudie (1974) 
 
Dissociation constant, pKa: 
>15 (Christensen et al., 1975) 
 
Flash point (°C): 
27 (NIOSH, 1997) 
 
Lower explosive limit (%): 
1.1 (NIOSH, 1997) 
 
Upper explosive limit (%): 
7.0 (NIOSH, 1997) 
 
Entropy of fusion (cal/mol⋅K): 
14.28 (Pitzer and Scott, 1941; Corruccini and Ginnings, 1947) 
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14.29 (Messerly et al., 1988) 
14.13 (Huffman et al., 1930) 
 
Heat of fusion (kcal/mol): 
4.047 (Huffman et al., 1930) 
4.090 (Pitzer and Scott, 1941) 
4.087 (Corruccini and Ginnings, 1947) 
4.091 (Messerly et al., 1988) 
 
Henry’s law constant (x 10-3 atm⋅m3/mol): 
2.46 at 20 °C (batch equilibrium, Gan and Dupont, 1989) 
5.712 at 22 °C (SPME-GC, Saraullo et al., 1997) 
7.1 (Pankow and Rosen, 1988) 
7.68 (Tuazon et al., 1986a) 
4.20, 4.83, 6.45, 7.44, and 9.45 at 10, 15, 20, 25, and 30 °C, respectively (EPICS, Ashworth et al., 

1988) 
4.35 (Wasik and Tsang, 1970) 
Distilled water: 1.89, 1.67, 2.62, 4.73, and 5.68 at 2.0, 6.0, 10.0, 18.2, and 25.0 °C, respectively; 

natural seawater: 3.13 and 7.53 at 6.0 and 25.0 °C, respectively (EPICS, Dewulf et al., 1995) 
16.1 at 45.00 °C, 18.6 at 50.00 °C, 20.3 at 55.00 °C, 23.4 at 60.00 °C, 30.5 at 70.00 °C (static 

headspace-GC, Park et al., 2004) 
 
Interfacial tension with water (dyn/cm at 20 °C): 
37.77 (Harkins et al., 1920) 
 
Ionization potential (eV): 
8.44 (Franklin et al., 1969) 
 
Soil organic carbon/water partition coefficient, log Koc: 
2.31 (Abdul et al., 1987) 
2.42 (estuarine sediment, Vowles and Mantoura, 1987) 
2.72 (Captina silt loam), 2.87 (McLaurin sandy loam) (Walton et al., 1992) 
2.52 (Schwarzenbach and Westall, 1984) 
2.49, 2.75, 2.65, 2.76, 2.79, 2.77, and 2.78 at 2.3, 3.8, 6.2, 8.0, 13.5, 18.6, and 25.0 °C, 

respectively, for a Leie River (Belgium) clay (Dewulf et al., 1999a) 
 
Bioconcentration factor, log BCF: 
1.37 (eels, Ogata and Miyake, 1978) 
1.17 (goldfish, Ogata et al., 1984) 
2.41 (Selenastrum capricornutum, Herman et al., 1991) 
 
Octanol/water partition coefficient, log Kow: 
3.18 at 25.0 °C (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, 

Wasik et al., 1981, 1983) 
3.20 (generator column-HPLC/GC, Wasik et al., 1981) 
3.12 (shake flask-GC, Jaynes and Vance, 1996) 
3.29 (generator column-HPLC, Garst, 1984) 
3.65 (estimated from HPLC capacity factors, Eadsforth, 1986) 
 
Solubility in organics: 
Soluble in acetone, ethanol, and benzene (Weast, 1986) 
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Solubility in water: 
200 mg/L solution at 25 °C (shake flask-UV spectrophotometry, Andrews and Keefer, 1949) 
2.02 mM at 25.0 °C (generator column-HPLC, Tewari et al., 1982; generator column-HPLC/GC, 

Wasik et al., 1981, 1983) 
1.63 mM at 25 °C (headspace analysis, Keeley et al., 1991) 
In mg/L: 156 at 0.4 °C, 188 at 10.0 °C, 195 at 14.9 °C, 197 at 21.0 °C, 198 at 25.0 °C, 199 at 25.6 
°C, 201 at 30.2 °C, 204 at 30.3 °C, 207 at 34.9 °C, 207 at 35.2 °C, 222 at 42.8 °C (shake flask-
UV spectrophotometry, Bohon and Claussen, 1951) 

185 mg/kg at 25 °C (shake flask-GC, Polak and Lu, 1973) 
156.0 mg/L at 25.0 °C in distilled water, 110.9 mg/L in artificial seawater at 25.0 °C (shake flask-

GC, Sutton and Calder, 1975) 
163.3 mg/L at 25 °C (Hermann, 1972) 
1.94 mM at 35 °C (Hine et al., 1963) 
1.48, 1.53, 1.61, and 1.66 mM at 15, 25, 35, and 45 °C, respectively (Sanemasa et al., 1982) 
0.019 wt % at 25 °C (shake flask-radiometry, Lo et al., 1986) 
157.0 mg/kg at 25 °C (shake flask-GLC, Price, 1976) 
In wt % (°C): 0.049 (141), 0.096 (169), 0.231 (194), 0.607 (231), 1.283 (258) (Guseva and 

Parnov, 1963) 
In mg/kg: 186 at 10 °C, 196 at 20 °C, 200 at 30 °C (shake flask-UV spectrophotometry, Howe et 

al., 1987) 
1.51 mM at 25.0 °C (Sanemasa et al., 1987) 
3.00 x 10-5 at 25 °C (mole fraction, inert gas stripping-GC, Li et al., 1993) 
256.4 mg/kg at 43.0 °C, 300.7 mg/kg at 56.4 °C, 339.5 mg/kg at 65.0 °C, 387.3 at 75.3 °C, 607.8 

mg/kg at 87.2 °C (ampoules-cloud point, Pryor and Jentoft, 1961) 
 
Vapor density: 
4.34 g/L at 25 °C, 3.66 (air = 1) 
 
Vapor pressure (mmHg): 
2.3 at 10 °C, 10.7 at 30 °C, 32.3 at 30 °C (Rintelen et al., 1937) 
1.56 at 0 °C, 3.11 at 10 °C, 5.90 at 20 °C, 10.7 at 30 °C, 18.4 at 40 °C, 30.7 at 50 °C, 49.3 at 60 
°C, 76.7 at 70 °C, 115.9 at 80 °C (cathetometry, Kassel, 1936) 

8.8 at 25 °C (quoted, Mackay et al., 1982) 
15.8 at 35 °C (Hine et al., 1963) 
19.9 at 40.00 °C (static method, Asmanova and Goral, 1980) 
4.363 at 13.285 °C, 4.867 at 15.004 °C, 5.666 at 17.474 °C, 6.603 at 20.015 °C (inclined-piston, 

Osborn and Douslin, 1974) 
 
Environmental fate: 
 Biological. Microbial degradation of p-xylene produced 4-methylbenzyl alcohol, p-
methylbenzaldehyde, p-toluic acid, and 4-methylcatechol (quoted, Verschueren, 1983). Dimethyl-
cis,cis-muconic acid, and 2,3-dihydroxy-p-toluic acid were reported to be biooxidation products of 
p-xylene by Nocardia corallina V-49 using n-hexadecane as the substrate (Keck et al., 1989). 
Reported biodegradation products of the commercial product containing xylene include 
α-hydroxy-p-toluic acid, p-methylbenzyl alcohol, benzyl alcohol, 4-methylcatechol, m- and p-
toluic acids (Fishbein, 1985). It was reported that p-xylene was cometabolized resulting in the 
formation of p-toluic and 2,3-dihydroxy-o-toluic acids (Pitter and Chudoba, 1990). In anoxic 
groundwater near Bemidji, MI, p-xylene anaerobically biodegraded to the intermediate p-toluic 
acid (Cozzarelli et al., 1990). In gasoline-contaminated groundwater, methylbenzylsuccinic acid 
was identified as the first intermediate during the anaerobic degradation of xylenes (Reusser and 
Field, 2002). 



1118    Groundwater Chemicals Desk Reference 
 

 

 Bridié et al. (1979) reported BOD and COD values of 1.40 and 2.56 g/g using filtered effluent 
from a biological sanitary waste treatment plant. These values were determined using a standard 
dilution method at 20 °C and stirred for a period of 5 d. When a sewage seed was used in a 
separate screening test, a BOD value of 2.35 g/g was obtained. The ThOD for p-xylene is 3.17 g/g. 
 Photolytic. A n-hexane solution containing m-xylene and spread as a thin film (4 mm) on cold 
water (10 °C) was irradiated by a mercury medium pressure lamp. In 3 h, 18.5% of the p-xylene 
photooxidized into p-methylbenzaldehyde, p-benzyl alcohol, p-benzoic acid, and p-
methylacetophenone (Moza and Feicht, 1989). Glyoxal and methylglyoxal were produced from 
the photooxidation of p-xylene by OH radicals in air at 25 °C (Tuazon et al., 1986a). The rate 
constant for the reaction of p-xylene and OH radicals at room temperature was 1.22 x 10-11 
cm3/molecule⋅sec (Hansen et al., 1975). A rate constant of 7.45 x 10-9 L/molecule⋅sec was reported 
for the reaction of p-xylene with OH radicals in the gas phase (Darnall et al., 1976). Similarly, a 
room temperature rate constant of 1.41 x 10-11 cm3/molecule⋅sec was reported for the vapor-phase 
reaction of p-xylene with OH radicals (Atkinson, 1985). At 25 °C, a rate constant of 1.29 x 10-11 
cm3/molecule⋅sec was reported for the same reaction (Ohta and Ohyama, 1985). 
 Chemical/Physical. Under atmospheric conditions, the gas-phase reaction with OH radicals and 
nitrogen oxides resulted in the formation of p-tolualdehyde (Atkinson, 1990). Kanno et al. (1982) 
studied the aqueous reaction of p-xylene and other aromatic hydrocarbons (benzene, toluene, o- 
and m-xylene, and naphthalene) with hypochlorous acid in the presence of ammonium ion. They 
reported that the aromatic ring was not chlorinated as expected but was cleaved by chloramine 
forming cyanogen chloride. The amount of cyanogen chloride formed increased at lower pHs 
(Kanno et al., 1982). Products identified from the OH radical-initiated reaction of p-xylene in the 
presence of nitrogen dioxide were 3-hexene-2,5-dione, p-tolualdehyde, and 2,5-dimethylphenol 
(Bethel et al., 2000). 
 In the gas phase, p-xylene reacted with nitrate radicals in purified air forming 3,6-
dimethylnitrobenzene, 4-methylbenzaldehyde, and an aryl nitrate (Chiodini et al., 1993). 
 p-Xylene will not hydrolyze because it does not contain a hydrolyzable functional group 
(Kollig, 1993). 
 At influent concentrations of 10, 1.0, 0.1, and 0.01 mg/L, the GAC adsorption capacities were 130, 
85, 54, and 35 mg/g, respectively (Dobbs and Cohen, 1980).  
 
Exposure limits: NIOSH REL: 100 ppm (435 mg/m3), STEL 150 ppm (655 mg/m3), IDLH 900 
ppm; OSHA PEL: TWA 100 ppm; ACGIH TLV: TWA 100 ppm, STEL 150 ppm (adopted). 
 
Symptoms of exposure: May cause irritation of eyes, nose, and throat, headache, dizziness, 
excitement, drowsiness, nausea, vomiting, abdominal pain, and dermatitis (Patnaik, 1992) 
 
Toxicity: 
 EC50 (72-h) for Selenastrum capricornutum 3.2 mg/L (Galassi et al., 1988). 
 LC50 (7-d) for Poecilia reticulata 35 mg/L (Könemann, 1981). 
 LC50 (96-h) for Salmo gairdneri 2.6 mg/L, Poecilia reticulata 8.8 mg/L (Galassi et al., 1988). 
 Acute oral LD50 in rats 5 g/kg (quoted, RTECS, 1985). 
 LC50 (inhalation) for rats 4,550 ppm/4-h (quoted, RTECS, 1985). 
 
Source: Detected in distilled water-soluble fractions No. 2 fuel oil (1.11 mg/L), jet fuel A (1.23 
mg/L), diesel fuel (0.56 mg/L), and military jet fuel JP-4 (5.48 mg/L) (Potter, 1996); in new and 
used motor oil at concentrations of 0.26 to 0.29 and 302 to 339 µg/L, respectively (Chen et al., 
1994). The average volume percent and estimated mole fraction in American Petroleum Institute 
PS-6 gasoline are 1.809 and 0.02263, respectively (Poulsen et al., 1992). Diesel fuel obtained from 
a service station in Schlieren, Switzerland contained m/p-xylene at a concentration of 336 mg/L 
(Schluep et al., 2001). 



p-Xylene    1119 
 

 

 Thomas and Delfino (1991) equilibrated contaminant-free groundwater collected from 
Gainesville, FL with individual fractions of three individual petroleum products at 24–25 °C for 
24 h. The aqueous phase was analyzed for organic compounds via U.S. EPA approved test method 
602. Average m+p-xylene concentrations reported in water-soluble fractions of unleaded gasoline, 
kerosene, and diesel fuel were 8.611, 0.658, and 0.228 mg/L, respectively. When the authors 
analyzed the aqueous-phase via U.S. EPA approved test method 610, average m+p-xylene 
concentrations in water-soluble fractions of unleaded gasoline, kerosene, and diesel fuel were 
lower, i.e., 6.068, 0.360, and 0.222 mg/L, respectively. 
 Based on laboratory analysis of 7 coal tar samples, m+p-xylene concentrations ranged from ND 
to 6,000 ppm (EPRI, 1990). Detected in 1-yr aged coal tar film and bulk coal tar at concentrations 
of 260 and 830 mg/kg, respectively (Nelson et al., 1996). A high-temperature coal tar contained p-
xylene at an average concentration of 0.03 wt % (McNeil, 1983). 
 Schauer et al. (2001) measured organic compound emission rates for volatile organic 
compounds, gas-phase semi-volatile organic compounds, and particle-phase organic compounds 
from the residential (fireplace) combustion of pine, oak, and eucalyptus. The gas-phase emission 
rate of m-xylene + p-xylene was 60.0 mg/kg of pine burned. Emission rates of both isomers were 
not measured during the combustion of oak and eucalyptus. 
 
Drinking water standard (final): For all xylenes, the MCLG and MCL are both 10 mg/L. In 
addition, a DWEL of 70 mg/L was recommended (U.S. EPA, 2000). 
 
Uses: Preparation of terephthalic acid for polyester resins and fibers (Dacron, Mylar, and 
Terylene), vitamins, pharmaceuticals, and insecticides. Major constituent in gasoline. 
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Table 1. Conversion Formulas for Various Concentration Units 
 
To obtain From Compute  
atm mol/kg⋅atm KH = (mol/kg⋅atm)(55.51) 
atm⋅m3/mol atm KH = atm(w)/106 
atm⋅m3/mol kPa KH = [(kPa)(9.868421 x 10-3)(w)]/106 
atm⋅m3/mol kPa⋅m3/mol KH = (kPa⋅m3/mol/)/101.325 
atm⋅m3/mol L⋅m3/mol KH = (L⋅m3/mol)/1,000 
atm⋅m3/mol M/atm KH = 1/[(M/atm)(1,000)] 
atm⋅m3/mol Pa⋅m3/mol KH = (Pa⋅m3/mol)/101,325 
g/L of water g/100 g water g/L = ws 0.01(dw)(MW1) 
g/L of solution molality g/L = 1,000dm(MW1)/[1,000+m(MW1)] 
g/L of solution molarity g/L = M(MW1) 
g/L of solution mole fraction g/L = 1,000dx(MW1)/[x(MW1)+(1-x)MW2] 
g/L of solution wt % g/L = 10d(wt %) 
M/atm atm⋅m3/mol H* = 1/[(1,000)(atm⋅m3/mol)] 
M/atm mol/kg⋅atm KH = (mol/kg⋅atm)(0.9970) 
molality molarity m = 1,000M/[1,000d-M(MW1)] 
molality mole fraction m = 1,000x/[MW2-x(MW2)] 
molality g/L of solution m = 1,000G/[MW1(1,000d-G)] 
molality wt % of solute m = 1,000(wt %)/[MW1(100-wt %)] 
molarity g/L of solution M = G/MW1 
molarity kmol/m3 M = kmol/m3 
molarity molality M = 1,000dm/[1,000+m(MW1)] 
molarity mole fraction M = 1,000dx/[x(MW1)+(1-x)MW2] 
molarity wt % of solute M = 10d(wt %)/MW1 
mole fraction g/L of solution x = G(MW2)/[G(MW2-MW1)+1,000d(MW1)] 
mole fraction molality x = m(MW2)/[m(MW2)+1,000] 
mole fraction molarity x = M(MW2)/[M(MW2-MW1)+1,000d] 
mole fraction wt % of solute x = [(wt %)/MW1]/[(wt %/MW1)+(100-wt %)MW2] 
Pa⋅m3/mol mol/kg⋅atm KH = (mol/kg⋅atm)(101.6) 
wt % of solute g/L solution wt % = G/10d 
wt % of solute molality wt % = 100m(MW1)/[1,000+m(MW1)] 
wt % of solute molarity wt % = M(MW1)/10d 
wt % of solute mole fraction wt % = 100x(MW1)/[x(MW1)+(1-x)MW2]  
d = density of solution (g/L); dw = density of water; G = g of solute/L of solution; H* = effective Henry’s law constant; KH = 
Henry’s law constant; m = molality; M = molarity; MW1 = formula weight of solute; MW2 = formula weight of solvent; w = 
equivalent molecular weight of solution; ws = g of solute/100 g water; wt % = weight percent of solute; x = mole fraction 
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Table 2. Conversion Factors 
 
To convert Into Multiply by 
acre-feet feet3 4.356 x 104 
 gallons (U.S.) 3.529 x 105 
 inches3 7.527 x 107 
 liters 1.233 x 106 
 meters3 1,233.4814 
 yards3 1,613 
acre-feet/day feet3/second 0.5042 
 gallons (U.S.)/minute 226.3 
 liters3/second 14.28 
 meters3/day 1,234 
 meters3/second 0.01428 
acres feet2 43,560 
 hectares or hectometers2 0.40468564 
 inches2 6.273 x 106 
 kilometers2 4.047 x 10-3 
 meters2 4,046.85642 
 miles2 1.563 x 10-3 
 rods2 160 
 square chain (Gunter’s) 10 
 yards2 4,840 
ampheres/cm2 ampheres/inch2 6.452 
 ampheres/meter2 104 

ampheres/inch2 ampheres/centimeter2 0.1550 

 ampheres/meter2 1,550 

ampheres/centimeter2 ampheres/inch2 6.4516 
ampheres/meter2 ampheres/centimeter2 10-4 

 ampheres/inch2 6.452 x 10-4 

amphere-hours coulombs 3,600 

 faradays 0.03731 

amphere-turns gilberts 1.256637 

amphere-turns/centimeter amphere-turns/inch 2.540 

 amphere-turns/meter 100.0 

 gilberts/centimeter 1.257 

amphere-turns/inch amphere-turns/centimeter 0.3937 

angstroms centimeters 10-8 

 inches 3.937008 x 10-6 
 lamberts 10-4 

 meters 10-10 
 microns 10-4 
 nanometer 0.1 
apostibs lamberts 10-4 

ares acres (U.S.) 0.02471 

 meters2 100.0 
 yards2 119.6 

astronomical units kilometers 1.495 x 108 

atmospheres bars 1.01325 
 centimeters of mercury 76.0 
 feet of water (at 4 °C) 33.90 
 inches of mercury (at 0 °C) 29.92126 
 kilograms/centimeter2 1.0333 
 kilograms/meter2 10,322 
 millibars 1013.25 
 millimeters of mercury 760.0 
 millimeters of water 1.033227 x 104 
 newtons/meter2 1.01325 x 105 

 pascals 1.01325 x 105 
 pounds/inch2 14.70 
 tons/inch2 7.348 x 10-3 
 tons/foot2 1.058 
 torrs 760.0 
barns meter2 10-28 

 inch2 1.5500031 x 10-25 
 pounds/inch2 14.50 
barrels (petroleum) liters 159.0 
barrels (U.S., dry) bushels (U.S.) 3.28122 
 inches3 7,056 
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To convert Into Multiply by 
 liters 115.6271 
 meters3 0.11563 
 quarts (U.S., dry) 105 
barrels (U.S., liquid) gallons (petroleum) 42.0 
 grams/centimeter2 1,019.716 
 joules/kilogram 10-3 

 kilograms/meter2 1.020 x 104 

 kilopascals 100 
 millimeters of mercury 750.062 
 pascals 105 

 pounds/foot2 2,089 
 pounds/inch2 14.5038 
barrels (petroleum) gallons (British) 34.9723 
 gallons (U.S.) 42 
 liters 158.987 
barrels (U.S., liquid) gallons (U.S.) 31.5 
 liters 119.2371 
bars atmospheres 0.9869233 
 dynes/centimeter2 106 
baryes dynes/centimeter2 1.000 
becquerels curies 2.7 x 10-11 

bolts (U.S. cloth) meters 36.576 
British thermal units calories 251.996
 ergs 1.055 x 1010 
 foot-pounds 778.3 
 gram-calories 252.0 
 horsepower-hour 3.931 x 10-4 
 joules 1,055.056 
 kilogram-calories 0.2520 
 kilogram-meters 107.5 
 kilowatt-hour 2.93071 x 10-4 
 liter-atmosphere 10.4126 
British thermal unit/hour foot-pound/second 0.2162 
 gram-calorie/second 0.0700 
 watts 0.2931 
British thermal unit/minute foot-pound/second 12.96 
 horsepower 0.02356 
 kilowatts 0.01757 
 watts 17.57 
bushels (U.S.) barrels (U.S., dry) 0.304765 
 centimeters3 35,239.07 
 feet3 1.244456 
 inches3 2,150.42 
 gallons 9.30918 
 liters 35.23907 
 meters3 1.2445 
 pecks 4.0 
 pints (dry) 64.0 
 quarts (dry) 32.0 
calories British thermal units 3.968320 x 10-3 

 joules 4.1868 
 liter-amospheres 0.0413205 
calories (thermochemical) joules 4.184 
calories/minute watts 0.06978 
calories/second watts 4.1868 
candelas Hefner units 1.11 
 lumes/steradian 1 
candelas/centimeter2 candela/foot2 929.3034 
 lamberts 3.141593 (π) 
candles/centimeter2 lamberts 3.142 
candles/inch2 lamberts 0.4870 
carats (metric) grams 0.2 
centares meters2 1.0 
Celsius (°C) Fahrenheit (°F) (1.8 x °C) + 32* 
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To convert Into Multiply by 
 Kelvin (K) °C + 273.15* 
centigrams grams 0.01 
centiliters drams 2.705 
 inches3 0.06103 
 liters 0.01 
 ounces (fluid) 0.3382 
centimeter-dynes centimeter-grams 1.020 x 10-3 

 ergs 1 
 joules 10-7 

 meter-kilogram 1.020 x 10-8 

 pound-foot 7.376 x 10-3 

centimeter-grams centimeter-dynes 980.7 

 meter-kilogram 10-5 

 pound-foot 7.233 x 10-5 

centimeters feet 0.032808 
 inches 0.3937008 
 kilometers 10-5 

 meters 0.01 

 miles 6.214 x 10-6 
 millimeters 10.0 
 mils 393.7008 
 yards 0.01094 
centimeters of mercury atmospheres 0.01316 
 feet of water 0.4461 
 kilograms/meter2 136.0 
 pascals 1,333.22 
 pounds/foot2 27.85 
 pounds/inch2 0.1934 
centimeters/second feet/day 2,835 
 feet/minute 1.968504 
 feet/second 0.0328084 
 kilometers/hour 0.036 
 knots 0.1943 
 liters/meter/second 9.985 
 meters/minute 0.6 
 miles/hour 0.02236936 
 miles/minute 3.728 x 10-4 
centimeters2 circular mils 1.973 x 105 

 feet2 1.076 x 10-3 

 inches2 0.1550003 
 meters2 10-4 

 millimeters2 100.0 

 miles2 3.861 x 10-11 

 yards2 1.196 x 10-4 

centimeters3 cups (U.S.) 4.227 x 10-3 

 drams (fluid) 0.2705 
 fluid ounces 0.033814 
 feet3 3.53147 x 10-5 
 gallons (U.S.) 2.642 x 10-4 
 gills 8.454 x 10-3 
 inches3 0.06102374 
 liters 10-3 
 meters3 10-6 
 milliliters 1.0 
 minims 16.231 
 ounces (U.S., fluid)  0.03381402 
 pints (liquid)  2.113 x 10-3 

 quarts (U.S., dry) 9.08083 x 10-4 

 quarts (U.S., liquid) 1.056688 x 10-3 

 yards3 1.308 x 10-4 
centimeters3/second liters/hour 3.6 
centimole/kilogram milliequivalents/100 grams 1 
centipoises pascal-second 10-3 

centistokes meter2/second 10-6 

chains inches 792.00 
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To convert Into Multiply by 
 meters 20.12 
circular mils centimeter2 5.067 x 10-6 

 inches2 7.854 x 10-7 

 mils2 0.7854 

circumference radians 6.283 
cords cord feet 8 
 feet3 16 
coulombs ampere-seconds 1 
 faradays 1.036 x 10-5 

 statcoulombs 2.998 x 109 

coulombs/centimeters2 coulombs/inch2 64.52 
 coulombs/meter2 104 
coulombs/inch2 coulombs/centimeter2 0.1550 
 coulombs/meter2 1,550 
coulombs/meter2 coulombs/centimeter2 10-4 

 coulombs/inch2 6.452 x 10-4 

cups (U.S.) centimeters3 236.588 
 ounces (U.S., fluid) 8 
curies becquerels 3.7 x 1010 

cycles/second hertz 1 
Dalton gram 1.650 x 10-24 

Darcy centimeters/second 9.66 x 10-4 
 feet/second 3.173 x 10-5 
 liters/meter/second 8.58 x 10-3 
days (mean solar) hours 24 
 minutes 1,440
 seconds 86,400 
 weeks 0.142857143 
Debye units coulomb-meters 3.33564 x 10-30 

decibels nepers 0.115129255 
decigrams grams 0.1 
deciliters liters 0.1 
decimeters meters 0.1 
decimeter3 liters 1 
decimeter3 meters 10-3 

degrees (angle) circumference 2.77778 x 10-3 (1/360) 
 minutes (angle) 60 
 quadrants 0.0111111 (1/90) 
 radians 0.01745329 (π/180) 
 seconds 3,600.0 
degrees/second radians/second 0.01745 
 revolutions/minute 0.1667 
dekagrams grams 10.0 
dekaliters liters 10.0 
dekameters meters 10.0 
drams (apothecary or troy) drams (avoirdupois) 2.1942857 
 grains 60.0 
 grams 3.8879 
 kilograms 3.88793 x 10-3 

 milligrams 3,887.93 

 ounces (apothecary or troy) 0.125 

 ounces (avoirdupois) 0.1371429 

 pennyweights 2.5 

 pounds (apothecary or troy) 0.0104 

 pounds (avoirdupois) 8.571 x 10-3 

 scruples 3.0 

drams (avoirdupois) drams (apothecary) 0.4557 
 grains (apothecary) 27.34375 
 grams (apothecary) 1.7718452 
 kilograms (apothecary) 1.7718 x 10-3 

 milligrams (apothecary) 1,771.85 
 ounces (apothecary or troy) 0.0570 
 ounces (avoirdupois) 0.0625 (1/16) 
 pennyweights 1.139 
 pounds (apothecary or troy) 4.747 x 10-3 



1126    Groundwater Chemicals Desk Reference 
 

 

To convert Into Multiply by 
 pounds (avoirdupois) 3.906 x 10-3 

 scruples 1.367  
drams (U.S., fluid) centimeters3 3.6966912 

 feet3 1.3055 x 10-4 

 inches3 0.2256 

 gallons (U.S.) 9.7656 x 10-4 

 gills 0.03125 

 liters 3.6967 x 10-3 

 milliliters 3.6967 

 minims 60.0 

 ounces (U.S., fluid) 0.125 

 pints (U.S., liquid) 7.8125 x 10-3 

 quarts (U.S., liquid) 3.9063 x 10-3 

dyne-centimeters ergs 1 
 joules 10-7 

 newton-meters 10-7 

dynes grams 1.020 x 10-3 
 joules/centimeter 10-7 
 joules/meter (newtons) 10-5 
 kilograms 1.019716 x 10-6 
 newtons 10-5 

 poundals 7.233 x 10-5 
 pounds 2.248 x 10-6 
dynes/centimeter ergs/millimeter2 0.01 
dynes/centimeter2 atmospheres 9.869 x 10-7 
 bars 10-6 
 inches of mercury at 0 °C 2.953 x 10-5 
 inches of water at 4 °C 4.015 x 10-4 
 millimeters of mercury 7.500617 x 10-4 

 pascals 0.1 
dyne-seconds/centimeter2 pascals 0.1 
 poise 1 
electronvolts ergs 1.60219 x 10-12 

 joules 1.60219 x 10-19 

ell centimeters 114.30 
 inches 45 
ems millimeters 4.21752 

ergs British thermal unit 9.480 x 10-11 
 dyne-centimeters 1.0 
 foot-pounds 7.367 x 10-8 
 gram-calories 2.389 x 10-8 
 gram-centimeters 1.020 x 10-3 
 horsepower-hours 3.7250 x 10-14 
 joules 10-7 
 kilogram-calories 2.389 x 10-11 
 kilogram-meters 1.020 x 10-8 
 kilowatt-hour 2.7778 x 10-14 
 watt-hours 2.7778 x 10-11 
ergs/second British thermal units/minute 5.688 x 10-6 
 dyne-centimeters/second 1.00 
 foot-pounds/minute 4.427 x 10-6 

 foot-pounds/second 7.3756 x 10-8 
 horsepower 1.341 x 10-10 
ergs/second kilogram-calories/minute 1.433 x 10-9 
 kilowatts 10-10 
Fahrenheit (°F) Celsius (°C) 5(°F - 32)/9* 
 Kelvin (K) [5(°F + 459.67)/9]+273.15* 
 Rankine (°R) °F + 459.67* 
faradays ampere-hours 26.80 

 coulombs 9.649 x 104 

faradays/second amperes (absolute) 9.6500 x 104 

farads microfarads 106 

fathoms feet 6.0 
 meters 1.828804 
feet centimeters 30.48 



Conversion Factors    1127 
 

 

To convert Into Multiply by 
 inches 12 
 kilometers 3.048 x 10-4 
 meters 0.3048 
 miles (nautical) 1.645 x 10-4 
 miles (statute) 1.894 x 10-4 
 millimeters 304.8 
 mils 1.2 x 104 

 yards 0.333 
feet of water atmospheres 0.02950 
 inches of mercury 0.8826 
 kilograms/centimeter2 0.03048 
 kilograms/meter2 304.8 
 pounds/foot2 62.43 
 pounds/inch2 0.4335 
feet/day feet/second 1.157 x 10-5 
 meters/second 3.528 x 10-6 

feet/mile meters/kilometer 0.1894 
feet/minute centimeters/second 0.5080 
 feet/second 0.01667 
 kilometers/hour 0.01829 
 meters/minute 0.3048 
 miles/hour 0.01136 
feet/second centimeters/second 30.48 
 kilometers/hour 1.09728 
 knots 0.5921 
 meters/minute 18.288 
 miles/hour 0.6818 
 miles/minute 0.01136 
feet/year centimeters/second 9.665 x 10-7 
feet2 acres 2.296 x 10-5 
 centimeters2 929.0304 
 circlular mils 1.833 x 108 

 hectares 9.29 x 10-9 
 inches2 144.0 
 kilometers2 9.29 x 10-8 
 meters2 0.09290 
 miles2 3.587 x 10-8 
 millimeters2 92,900 
 yards2 0.1111 
feet2/day meters2/day 0.0929 
feet2/second meters2/day 8,027 
feet3 acre-feet 2.296 x 10-5 
 bushels 0.8036 
 centimeters3 28,316.847 
 drams (fluid) 7,660.05 
 fluid ounces (U.S.) 957.51 
 gallons (U.K.) 6.229 
 gallons (U.S.) 7.480519 
 gills 239.38 
 inches3 1,728 
 liters 28.316847 
 milliliters 28.31685 
 minims 459,603.1 
 meters3 2.831685 x 10-2 

 pecks 3.2143 
 pints (dry) 51.428 
 pints (liquid) 59.84 
 quarts (dry) 25.714 
 quarts (liquid) 29.922078 
 yards3 0.03704 
feet3/foot/day gallons/foot/day 7.48052 
 liters/meter/day 92.903 
 meters3/meter/day 0.0929 
 feet3/foot2/minute 6.944 x 10-4 
 gallons/foot2/day 7.4805 
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To convert Into Multiply by 
 inches3/inch2/hour 0.5 
 liters/meter2/day 304.8 
 meters3/meter2/day 0.3048 
 millimeters3/inch2/hour 0.5 
feet3/foot2/day millimeters3/millimeter2/hour 25.4 
feet3/minute centimeters3/second 471.94744 
 gallons/second 0.124675 
 liters/second 0.4720 
 pounds of water/minute 62.43 
feet/second centimeters/second 0.5080 
 feet/day 86,400 
 feet/hour 3,600 
 gallons (U.S.)/foot2/day 5.737 x 105 
 kilometers/hour 1.097 
 meters/second 0.3048 
 miles/hour 0.6818 
feet/second/second centimeters/second/second 30.48 
 kilometers/hour/second 1.097 
 meters/second/second 0.3048 
 miles/hour/second 0.6818 
feet3/second acre-feet/day 1.983 
 feet3/minute 60.0 
 gallons (U.S.)/minute 448.831 
 liters/second 28.32 
 meters3/second 0.02832 
 meters3/day 2,447 
 million of gallons/day 0.646317 
fermis meters 10-15 

foot candles lumes/foot2 1.0 
 lumens/meter2 10.76369 
foot-lamberts candela/centimeter2 3.42626 x 10-4 

 candela/foot2 0.3183099 
 lamberts 1.07639 x 10-3 

foot pounds British thermal units 1.286 x 10-3 

 ergs 1.356 x 107 

 gram-calories 0.3238 

 horsepower-hours 5.050 x 10-7 

 joules 1.356 

 kilogram-calories 3.24 x 10-4 

 kilogram-meters 0.1383 

 kilowatt-hours 3.766 x 10-7 

foot pounds/minute British thermal units/minute 1.286 x 10-3 

 foot-pounds/second 0.01667 

 horsepower 3.030 x 10-5 

 kilograms-calories/minute 3.24 x 10-4 

 kilowatts 2.26 x 10-5 

foot pounds/second British thermal units/hour 4.6263 

 British thermal units/minute 0.07717 

 horsepower 1.818 x 10-3 

 kilograms-calories/minute 0.01945 

 kilowatts 1.356 x 10-3 

furlongs feet 660.0 
 miles (U.S.) 0.125 
 rods 40.0 
gallons (U.K.) feet3 0.1605 
 gallons (U.S.) 1.20095 
 inches3 277.4 
 liters 4.54609 
 meters3 4.546 x 10-3 

 yards3 5.946 x 10-3 
gallons (U.S., dry) inches3 268.8025 
gallons (U.S., liquid) acre-feet 3.068 x 10-6 
 centimeters3 3,785.0 
 drams (fluid) 1,024.0 
 feet3 0.1337 
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To convert Into Multiply by 
 fluid ounces 128 
 gallons (U.K.) 0.83267 
 gallons (U.S., dry) 0.859367 
 gills 32.0 
 inches3 231 
 liters 3.785412 
 milliliters 3,785.0 
 minims 61,440.0 
 meters3 3.785 x 10-3 
 ounces (U.S. fluid) 128 
 pints (U.S. liquid) 8 
 quarts (U.S., liquid) 4 
 yards3 4.951 x 10-3 
gallons/day acre-feet/year 1.12 x 10-3 
gallons/foot/day feet3/foot/day 0.13368 
 liters/meter/day 12.42 
 meters3/meter/day 0.01242 
gallons (U.S.)/foot2/day centimeters/second 4.717 x 10-5 
 Darcy 0.05494 
 feet/day 0.13368 
 feet/second  1.547 x 10-6 
 gallons/foot2/minute 6.944 x 10-4 
 liters/meter2/day 40.7458 
 meters/day 0.0407458 
 meters/minute 2.83 x 10-5 
 meters/second 4.716 x 10-7 
gallons (U.S.)/foot2/minute meters/day 58.67 
 meters/second 0.06791 
gallons (U.S.)/minute acre-feet/day 4.419 x 10-3 
 feet3/second 2.22801 x 10-3 
 feet3/hour 8.0208 
 liters/second 0.0630902 
 meters3/day 5.30 
 meters3/second 0.06309 
 meters3/hour 0.2271247 
gallons of water pounds of water 8.3453 
gausses lines/inch2 6.452 
 teslas 10-4 

 webers/centimeter2 10-8 

 webers/inch2 6.452 x 10-8 

 webers/meter2 10-4 

gilberts ampere-turns 0.795775 
gilberts/centimeter ampere-turns/centimeter 0.795775 
 ampere-turns/inch 2.021 
 ampere-turns/meter 79.58 
gills centimeter3 118.2941 
 feet3 4.1775 x 10-3 

 inches3 7.21875 

 drams (fluid) 32.0 

 gallons (U.S.) 0.03125 
 liters 0.1182941 

 milliliters 118.2941 
 minims 1,920.0 

 ounces (fluid) 4.0 
 pints (liquid) 0.25 
 quarts (liquid) 0.125 
grade radian 0.01571 
grains drams (apothecary) 0.0167 
 drams (avoirdupois) 0.03657143 
 grams 0.0648 
 kilograms 6.4799 x 10-5 

 milligrams 64.79891 

 ounces (apothecary or troy) 2.083 x 10-3 

 ounces (avoirdupois) 2.286 x 10-3 

 pennyweights 0.04167 
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To convert Into Multiply by 
 pounds (apothecary or troy) 1.736 x 10-4 

 pounds (avoirdupois) 1.423 x 10-4 

 scruples 0.05 

grains (troy) grains (avoirdupois) 1.0 

 grams 0.0648 

 ounces (avoirdupois) 2.286 x 10-3 

 pennyweights (troy) 0.04167 

grains (U.K. gallons) parts/million 14.286 

grains (U.S. gallons) parts/million 17.118 

 pounds/million gallons 142.86 

gram-calories British thermal unit 3.9683 x 10-3 

 ergs 4.1868 x 107 

 foot-pounds 3.0880 

 horsepower-hours 1.5596 x 10-6 

 kilowatt-hours 1.1630 x 10-6 

 watt-hours 1.1630 x 10-3 

gram-calories/second British thermal units/hour 14.286 

gram-centimeters British thermal units 9.297 x 10-8 

 ergs 980.7 

 joules 9.807 x 10-5 

 kilogram-calories 2.343 x 10-8 

 kilogram-meters 10-5 

grams carats (metric) 5.0 
 drams (apothecary) 0.2572 
 drams (avoirdupois) 0.5644 
 dynes 980.7 
 grains 15.432358 
 joules/centimeter 9.807 x 10-5 

 joules/meter (newtons) 9.807 x 10-3 

 kilograms 10-3 
 milligrams 1,000.0 

 ounces (apothecary or troy) 0.032150747 
 ounces (avoirdupois) 0.035273962 
 pennyweights 0.643 
 poundals 0.07093 
 pounds (apothecary or troy) 2.679 x 10-3 
 pounds (avoirdupois) 2.2046226 x 10-3 
 scruples 0.7716 
 slugs 6.852 x 10-5 
 tons (metric) 10-6 

 tons (short) 1.102 x 10-6 
grams/centimeter pounds/inch 5.600 x 10-3 

grams/centimeter2 pounds/foot2 2.0481 
grams/centimeter3 kilograms/meter3 1,000 
 pounds/foot3 62.427961 
 pounds/inch3 0.03612729 
 pounds/mil-feet 3.405 x 10-7 

 pounds/gallon (U.S.) 8.345 
grams/liter grains/gallon (U.S.) 58.4178 
 grams/centimeter3 10-3 
 kilograms/meter3 1 
 micrograms/liter 106 

 milligrams/liter 1,000 
 parts/million 1,000 
 pounds/foot3 0.062427 
 pounds/inch3 3.61 x 10-5 
 pounds/gallon (U.S.) 8.35404 x 10-3 
grams/meter2 ounces/foot2 0.3277058 
 ounces/yard2 0.0294935 
grams/meter3 grains/foot3 0.437 
 milligrams/liter 1.0 
 pounds/gallon (U.S.) 8.345 x 10-5 
 pounds/inch3 7.433 x 10-3 
hand centimeters 10.16 
hectares acres 2.471054 



Conversion Factors    1131 
 

 

To convert Into Multiply by 
 feet2 1.076391 x 105 
 inches2 1.55 x 107 
 kilometers2 0.01 
 meters2 10,000 
 miles2 3.861 x 10-3 
 yards2 11,959.90 
hectograms grams 100.0 
hectoliters liters 100.0 
hectometers meters 100.0 
hectowatts watts 100.0 
Hefner units candelas 0.9 
henries millihenries 1,000.0 
hertz cycles/second 1 
hogshead (British) feet3 10.114 
hogshead (U.S.) feet3 8.42184 
 gallons (U.S.) 63 
horsepower British thermal units/minute 42.44 
 foot-pounds/minute 33,000 
 foot-pounds/second 550.0 
 horsepower (metric) 1.014 
 kilogram-calories/minute 10.68 
 kilowatts/hour 0.7457 
 watts 745.7 
horsepower (boiler) British thermal units/hour 33,479 
 kilowatts 9.803 
horsepower (metric) horsepower 0.9863 
 foot-pounds/second 542.5 
horsepower-hours British thermal units 2,547 
 ergs 2,6845 x 1013 

 foot-pounds 1.98 x 106 

 gram-calories 641,190 

 joules 2.684 x 106 

 kilogram-calories 641.19 

 kilogram-meters 2.737 x 105 

 kilowatt-hours 0.7457 

hours (mean solar) days 4.167 x 10-2 

 minutes 60 
 seconds 3,600 
 weeks 5.952 x 10-3 

hundredweights (long) caratweights (short) 1.12 

 kilograms 50.802 

 ounces 1,792.0 

 pounds 112 

 slugs 3.4811 

 tons (long) 0.05 

 tons (short) 0.056 

hundredweights (short) caratweights (short) 0.8929 

 kilograms 45.359 

 ounces 1,600.0 

 pounds 100.0 

 slugs 3.1081 

 tons (metric) 0.0453592 

 tons (long) 0.0446429 

 tons (short) 0.05 

inches centimeters 2.54 
 feet 0.833333 (1/12) 
 kilometers 2.54 x 10-5 
 meters 0.0254 
 miles 1.578 x 10-5 
 miles (nautical) 1.3715 x 10-5 
 millimeters 25.4 
 mils 1,000.0 
 yards 0.02778 
inches2 acres 1.594 x 10-8 
 centimeters2 6.4516 
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 circular mils 1.273 x 106 

 feet2 6.944 x 10-3 
 hectares 6.452 x 10-8 
 kilometers2 6.452 x 10-10 
 meters2 6.452 x 10-4 
 mils2 106 

 millimeters2 645.16 
 yards2 7.716 x 10-4 

inches3 bushels 4.650 x 10-4 

 centimeters3 16.39 
 drams (fluid) 4.4329 
 feet3 5.787 x 10-4 
 gallons (U.K.) 3.605 x 10-3 
 gallons (U.S.) 4.329 x 10-3 
 gills 0.1385 
 liters 0.01639 
 meters3 1.639 x 10-5 
 mil-feet 1.061 x 105 
 milliliters 16.387 
 minims 265.974 
 ounces (fluid) 0.5541 
 pecks 1.860 x 10-3 
 pints (dry) 0.0298 
 pints (liquid) 0.03463 
 quarts (dry) 0.0149 
 quarts (liquid) 0.01732 
 yards3 2.143 x 10-5 

inches of mercury atmospheres 0.03342 
 feet of water 1.133 
 kilograms/centimeter2 0.03453 
 kilograms/meter2 345.3 
 pounds/foot2 70.73 
 pounds/inch2 0.4912 
 pascals 3,386 
inches of water (at 4 °C) atmospheres 2.458 x 10-3 

 inches of mercury 0.07355 

 kilograms/centimeter2 2.540 x 10-3 

 ounces/inch2 0.5781 

 pounds/foot2 5.204 

 pounds/inch2 0.03613 
international amphere ampheres (absolute) 0.9998 

international volts volts (absolute) 1.0003 

 joules (absolute) 9.654 x 104 

joules British thermal unit 9.47817 x 10-4 
 calories 0.2388459 
 ergs 0.7376 
 foot-pounds 107 
 kilogram-calories 2.388459 x 10-4 
 kilogram-meters 0.1020 
 liter-atmospheres 9.869233 x 10-3 

 newton-meters 1 
 watt-hours 2.77778 x 10-4 (1/3600) 
joules/centimeter dynes 107 

 grams 1.020 x 104 

 joules/meter (newtons) 100.0 
 poundals 723.3 
 pounds 22.48 
Kelvin (K) Celsius K - 273.15* 
 Fahrenheit 1.8(K) - 459.67* 
 Rankine 1.8 
kilocalories/second kilowatts 4.1868 
kilogram-calories British thermal units 3.968 
 foot-pounds 3,008 
 horsepower-hours 1.560 x 10-3 

 joules 4,186 
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 kilogram-meters 426.9 

 kilojoules 4.186 

 kilowatt-hours 1.163 x 10-3 

kilogram-meters British thermal units 9.294 x 10-3 

 ergs 9.804 x 107 

 foot-pounds 7.233 

 joules 9.804 

 kilogram-calories 2.342 x 10-3 

 kilowatt-hours 2.723 x 10-6 

kilograms caratweight (long) 0.0197 
 caratweight (short) 0.022 
 drams (apothecary) 257.21 
 drams (avoirdupois) 564.38 
 dynes 980,665 
 grains 15,532.36 
 grams 1,000.0 
 joules/centimeter 0.09807 
 joules/meter (newtons) 9.807 
 milligrams 106 
 ounces (apothecary or troy) 32.150747 
 ounces (avoirdupois) 35.273963 
 pennyweights 643.015 
 poundals 70.93 
 pounds (apothecary or troy) 2.679 
 pounds (avoirdupois) 2.2046226 
 scruples 771.62 
 slugs 0.0685 
 tons (long) 9.8420653 x 10-4 
 tons (metric) 10-3 
 tons (short) 1.1023113 x 10-3 

kilograms/centimeter2 atmospheres 0.9678 
 dynes 980,665 
 feet of water 32.81 
 inches of mercury 28.96 
 pounds/inch2 14.22 
kilograms/meter pounds/foot 0.6720 
kilograms/meter2 atmospheres 9.678 x 10-5 
 feet of water 3.281 x 10-3 
 inches of mercury 2.896 x 10-3 
 pounds/foot2 0.2048 
 pounds/inch2 1.422 x 10-3 

kilograms/meter3 grams/centimeter3 10-3 
 grams/liter 1.0 
 pounds/inch3 3.613 x 10-5 
 pounds/foot3 0.0624 
 pounds/mil-foot 3.405 x 10-10 

kilograms/millimeter2 kilograms/meter2 106 

kilojoules calories 238.8459 
 kilocalories 0.2388459 
kilolines maxwells 1,000.0 
kiloliters liters 1,000.0 
kilometers centimeters 105 

 feet 3,280.84 
 inches 39,370 
 light-year 1.05702 x 10-13 

 meters 1,000 
 miles (statute) 0.621371192 
 millimeters 106 
 yards 1,094 
kilometers2 acres 247.1 
 centimeters2 1010 

 feet2 1.076 x 107 

 hectares 100 
 inches2 1.55 x 109 
 meters2 106 
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 miles2 0.3861 
 yards2 1.196 x 106 

kilometers/hour centimeters/second 27.78 
 feet/day 78,740 
 feet/minute 54.68 
 feet/second 0.9113 
 knots 0.5396 
 meters/minute 16.67 
 meters/second 0.2778 
 miles/hour 0.6214 
kilometers/hour/second centimeters/second/second 27.78 
 feet/second/second 0.9113 
 meters/second/second 0.2778 
 miles/hour/second 0.6214 
kilopascals atmospheres 9.868421 x 10-3 

 millimeters of mercury 7.50062 
kilowatt-hours British thermal units 3,412.14 
 ergs 3.600 x 1013 

 foot-pounds 2.655 x 106 

 gram-calories 859,850 

 horsepower-hours 1.341 

 joules/hour 3.6 x 106 

 kilogram-calories 860.5 

 kilogram-meters 3.671 x 105 

kilowatts British thermal units/hour 3,412.14 
 British thermal units/minute 56.92 
 foot-pounds/minute 4.426 x 104 

 foot-pounds/second 737.6 
 horsepower (metric) 1.35962 
 kilocalories/hour 859.845 
 kilogram-calories/minute 14.34 

 watts 1,000.0 
knots feet/hour 6,080 
 feet/second 1.689 
 feet/minute 101.2686 

 kilometers/hour 1.8532 
 meters/minute 30.8667 

 natutical miles/hour 1.0 

 statute miles/hour 1.15078 

 yards/hour 2,027 

lamberts candelas/centimeter2 0.31831 
light years kilometers 9.46091 x 1012 

 miles (statute) 5.9 x 1012 

lines/centimeter2 gausses 1.0 
lines/inch2 gausses 0.1550 
 webers/centimeter2 1.550 x 10-9 

 webers/inch2 10-8 

 webers/meter2 1.550 x 10-5 

links (engineer’s) inches 12.0 
links (surveyor’s) inches 7.92 
liter-atmospheres British thermal units 0.0960376 
 calories 24.2011 
 joules 101.325 
liters acre-feet 8.106 x 10-7 
 bushels 0.02838 
 centimeter3 1,000.0 
 decimeter3 1.0 
 drams (fluid) 270.512 
 feet3 0.03531 
 fluid ounces 33.814 
 gallons (U.K.) 0.220 
 gallons (U.S.) 0.2641721 
 gills 8.454 
 inches3 61.02374 
 meters3 10-3 



Conversion Factors    1135 
 

 

To convert Into Multiply by 
 milliliters 1,000.0 
 minims 16,230.73 
 ounces (fluid) 33.81402 
 pecks 0.1135 
 pints (dry) 1.8162 
 pints (U.S., liquid) 2.113376 
 quarts (dry) 0.9081 
 quarts (U.S., liquid) 1.056688 
 yards3 1.308 x 10-3 
liters/minute feet3/second 5.886 x 10-4 

 gallons (U.S.)/hour 15.8503 
 gallons (U.S.)/second 4.403 x 10-3 

liters/second acre-feet/day 0.07005 
 feet3/second 0.03531 
 gallons (U.S.)/minute 15.85 
 meters3/day 86.4 
lumens spherical candle power 0.07958 
 watts 1.496 x 10-3 

lumens/centimeter2 luxes 104 

lumens/foot2 foot-candles 1.0 
 lumens/meter2 10.76 
luxes foot-candles 0.0929 
 lumens/meter2 1.0 
maxwells kilolines 10-3 

 webers 10-8 

megalines maxwells 106 

megapascals atmospheres 9.86923267 
 kilopascals 1,000.0 
 millimeters of mercury 7,500.62 
 pascals 106 
megohms microhms 1012 

 ohms 106 

meter-kilograms centimeter-dynes 9.807 x 107 

 centimeter-grams 105 

 pound-feet 7.233 

meters angstroms 1010 

 centimeters 100.0 
 feet 3.280839895 
 inches 39.3701 
 kilometers 10-3 
 miles (nautical) 5.396 x 10-4 
 miles (statute) 6.214 x 10-4 
 millimeters 1,000.0 
 rods 0.1988 
 varas 1.179 
 yards 1.0936 
meters2 acres 2.471 x 10-4 
 centimeters2 104 

 feet2 10.76 
 hectares 10-4 
 inches2 1,550 
 kilometers 10-6 
 miles2 3.861 x 10-7 
 millimeters2 106 

 yards2 1.196 
meters3 acre-feet 8.106 x 10-4 
 bushels 28.38 
 centimeters3 106 

 feet3 35.31 
 gallons (U.K.) 220.0 
 gallons (U.S.) 264.2 
 inches3 61,023.74 
 liters 1,000 
 milliliters 106 

 pecks 113.51 
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 pints (dry) 1,816.166 
 pints (liquid) 2,113.0 
 quarts (dry) 908.083 
 quarts (liquid) 1,057 
 yards3 1.308 
meters3/day acre-feet/day 6.051 x 106 
 feet3/second 3.051 x 106 
 gallons (U.S.)/minute 1.369 x 109 
 liters/second 8.64 x 107 
meters/minute centimeters/second 1.667 
 feet/minute 3.281 
 feet/second 0.05468 
 kilometers/hour 0.06 
 knots 0.03238 
 miles/hour 0.03728 
meters/second feet/minute 196.8 
 feet/second 3.281 
 feet/day 283,447 
 kilometers/hour 3.6 
 kilometers/minute 0.06 
 meters/minute 60 
 miles/hour 2.237 
 miles/minute 0.037287 
meters/second/second centimeters/second/second 100.0 
 feet/second/second 3.281 
 kilometers/hour/second 3.6 
 miles/hour/second 2.237 
mhos siemens 1.0 
microfarad farads 10-6 

micrograms grams 10-6 

microhms megohms 10-12 

 ohms 10-6 

microliters liters 10-6 

micrometer angstroms 104 

microns meters 10-6 

 millimeters 10-3 

miles (nautical) feet 6,080.27 
 inches 7.2913 x 104 

 kilometers 1.853 
 meters 1,853 
 miles (statute) 1.1516 
 yards 2,027 
miles (statute) centimeters 1.609 x 105 

 feet 5,280 
 furlongs 8.0 
 kilometers 1.609344 
 meters 1,609 
 miles (nautical) 0.868976 
 millimeters 1.609 x 106 
 rods 320 
 yards 1,760 
miles2 acres 640 
 feet2 2.778 x 107 
 hectares 259 
 inches2 4.014 x 109 
 kilometers2 2.590 
 meters2 2.59 x 106 
 yards2 3.098 x 106 

miles/hour centimeters/second 44.70 
 feet/day 1.267 x 105 
 feet/minute 88 
 feet/second 1.467 
 kilometers/hour 1.609 
 kilometers/minute 0.02682 
 meters/minute 26.82 
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 miles/minute 0.1667 
 knots 0.8684 
 meters/second 0.447 
miles/hour/second centimeters/second/second 44.70 
 feet/second/second 1.467 
 kilometers/hour/second 1.609 
 meters/second/seond 0.4470 
miles/minute centimeters/second 2,682 
 feet/second 88 
 kilometers/minute 1.609 
 knots/minute 0.8684 
 miles/hour 60.0 
mil-feet inches3 9.425 x 10-6 

millibars millimeters of mercury 0.750062 

 pascals 100.0 
milliers kilograms 1,000 
milliequivalents/100 grams centimole/kilogram 1 
milligrams drams (apothecary) 2.572 x 10-4 

 drams (avoirdupois) 5.644 x 10-4 

 grains 0.01543236 

 grams 10-3 

 kilograms 10-6 

 ounces (apothecary or troy) 3.215 x 10-5 

 ounces (avoirdupois) 3.527 x 10-5 

 pennyweights 6.43 x 10-4 

 pounds (apothecary or troy) 2.679 x 10-6 

 pounds (avoirdupois) 2.2046 x 10-6 

 scruples 7.7162 x 10-4 

milligrams/liter grams/meter3 1.0 
 parts/million 1.0 
 pounds/foot3 6.2428 x 10-5 
millihenries henries 10-3 

milliliters centimeters3 1.0 
 drams (fluid) 0.2705 

 feet3 3.531 x 10-5 

 gallons (U.S.) 2.642 x 10-4 

 gills 8.454 x 10-3 

 inches3 0.06102 

 liters 10-3 
 minims 16.231 

 ounces (fluid) 0.0338 

 pints (liquid) 2.113 x 10-3 

 quarts (liquid) 1.057 x 10-3 

millimeters centimeters 0.1 
 feet 3.281 x 10-3 
 inches 0.0393708 
 kilometers 10-6 
 meters 10-3 
 miles 6.214 x 10-7 
 mils 39.37 
 yards 1.094 x 10-3 

millimeters2 circular mils 1,973 
 feet2 1.076 x 10-5 

 centimeters2 0.01 
 inches2 1.55 x 10-3 
millimeters3 centimeters3 10-3 
 inches3 6.102 x 10-5 
 liters 10-6 
millimeters of mercury atmospheres 1.315789 x 10-3 (1/760) 
 dynes/centimeter2 1.333224 
 pascals 133.313224 
 pounds/inch2 absolute 0.01934 
 torrs 1.0 
millimicrons meters 10-9 
milliNewtons/meter dynes/centimeter 1.0 
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million of gallons/day feet3/second 1.54723 
mils centimeters 2.540 x 10-3 

 feet 8.333 x 10-3 

 inches 10-3 

 kilometers 2.540 x 10-8 

 millimeters 0.0254 
 yards 2.778 x 10-5 

mils2 circular mils 1.273 
 centimeters2 6.452 x 10-6 

 inches2 10-6 
miner’s inches feet3/minute 1.5 
minims centimeters3 0.061612 

 feet3 2.176 x 10-6 

 inches3 3.7598 x 10-3 

 drams (fluid) 0.0167 

 gallons (U.S.) 1.628 x 10-5 

 gills 5.208 x 10-4 

 liters 6.161 x 10-5 

 milliliters 0.061612 
 ounces (fluid) 2.1 x 10-3 

 pints (liquid) 1.302 x 10-4 

 quarts (liquid) 6.51 x 10-5 

minims (British) centimeters3 0.059192 

minutes days 6.944444 x 10-4 

 hours 0.0166667 (1/60) 
 seconds 60 
minutes (angle) circumference 4.62962 x 10-5 

 degrees (angle) 0.0166667 (1/60) 
 quadrants 1.852 x 10-4 

 radians 2.90888 x 10-4 

 seconds (angle) 60.0 
myriagrams kilograms 10.0 

myriameters kilometers 10.0 

myriawatts kilowatts 10.0 

nepers decibels 8.686 
newtons dynes 105 
newtons/meter2 pascals 104 
oersteds amperes/meter 79.5775 
ounces (avoirdupois) drams 16 
 grains 437.5 
 grams 28.349523125 
 kilograms 0.028355 
 ounces (troy) 0.91145833 
 pounds 0.0625 (1/16) 
ounces (U.S., fluid) centimeter3 29.573530 
 gallons (U.S.) 7.8125 x 10-3 (1/128) 
 milliliter 29.573530 
 pints (U.S., liquid) 0.0625 (1/16) 
 quarts (U.S., liquid) 0.03125 (1/32) 
parsecs miles 1.9 x 1013 

 kilometers 3.08568 x 1013 

parts/billion parts/million 10-3 
parts/million milligrams/liter 1.0 
 parts/billion 1,000 
 pounds/million gallons 8.345 
pascals atmospheres 9.868421 x 10-6 
 bars 10-5 

 dynes 100,000.0 
 dynes/centimeter2 10 
 inches of mercury 2.953 x 10-4 

 millimeters of mercury 7.50062 x 10-3 
 newtons/meter2 1.0 
pascal-seconds poise 10.0 
pecks bushels 0.25 
 feet3 0.3111 
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 inches3 537.605 
 liters 8.8098 
 meters3 8.8098 x 10-3 
 pints (dry) 16.0 
 quarts (dry) 8.0 
pennyweights drams (apothecary) 0.4 
 drams (avoirdupois) 0.8777 
 grains 24.0 
 grams 1.55517 
 kilograms 1.55517 x 10-3 

 milligrams 1,555.17 
 ounces (apothecary or troy) 0.05 
 ounces (avoirdupois) 0.0549 
 pounds (apothecary or troy) 4.1667 x 10-3 

 pounds (avoirdupois) 3.428 x 10-3 

 scruples 1.2 
pica (printer’s) points 12 
pints (dry) bushels 0.0156 
 feet3 0.0194
 inches3 33.60
 meters3 5.506 x 10-4 
 liters 0.5506 
 pecks 0.0625 
 quarts (dry) 0.5 
pints (U.S., liquid) centimeters3 473.1765 
 drams (fluid) 128.0 
 feet3 0.01671 
 gallons (U.S.) 0.125 
 gills 4.0 
 quarts (liquid) 0.5 
 inches3 28.875 
 liters 0.4732 
 meters3 4.732 x 10-4 
 milliliters 473.2 
 minims 7,680.0 
 ounces (fluid) 16.0 
 yards3 6.189 x 10-4 

Planck’s quantum erg-seconds 6.624 x 10-27 

poises pascal-seconds 0.1 
 grams/centimeter-second 1.00 
poundals dynes 13,826 
 gram-forces 14.0981 
 joules/centimeter 1.383 x 10-3 
 joules/meter (newtons) 0.1383 
 kilograms 0.01410 
 newtons 0.138255 
 pounds 0.03108 
pound-feet centimeter-dynes 1.356 x 10-7 
 centimeter-grams 13,825 
 meter-kilograms 0.1338 
pounds (apothecary or troy) drams (apothecary) 96.0 
 drams (avoirsupois) 210.65 
 grains 5,760.0 
 grams 373.2417 
 kilograms 0.3732 
 milligrams 373,241.72 
 ounces (apothecary or troy) 12.0 
 ounces (avoirdupois) 13.1657 
 pennyweights 240 
 pounds (avoirdupois) 0.822857 
 scruples 288 
 tons (long) 3.6753 x 10-4 
 tons (metric) 3.7324 x 10-4 
 tons (short) 4.1143 x 10-4 
pounds (avoirdupois) drams (apothecary) 116.67 
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 drams (avoirdupois) 256.0 
 dynes 44.4823 x 104 

 grains 7,000.0 
 grams 453.59237 
 joules/centimeter 0.04448 
 joules/meter 4.448 
 kilograms 0.45359237 
 milligrams 453,592.37 
 ounces (apothecary or troy) 14.5833 
 ounces (avoirdupois) 16 
 pennyweights 291.667 
 poundals 32.17 
 pounds (apothecary or troy) 1.21528 
 scruples 350.0 
 slugs 3.108 x 10-2 
 tons (long) 4.464 x 10-4 
 tons (metric) 4.5359237 x 10-4 
 tons (short) 5.0 x 10-4 (1/2000) 
pounds/centimeter3 pounds/inch3 0.0361 
pounds/foot2 atmospheres 4.725 x 10-4 

 feet of water 0.01602 
 inches of mercury 0.01414 
 kilograms/meter2 4.882 
 pascals 47.88 
 pounds/inch2 6.944 x 10-3 

pounds/foot3 grams/centimeter3 0.01602 
 grams/liter 27,680 
 kilograms/meter3 16.02 
 pounds/inch3 5.787 x 10-4 
 pounds/gallon (U.S.) 0.1337 
 pounds/mil-foot 5.456 x 10-9 

pounds/foot kilograms/meter 1.488 
pounds/gallon (U.S.) grams/centimeter3 0.1198 
 grams/liter 119.8 
 pounds/foot3 7.481 
pounds/inch grams/centimeter 178.6 
pounds/inch2 absolute atmospheres 0.06804 
 feet of water 2.307 
 inches of mercury 2.036 
 inches of water 27.67 
 kilograms/meter2 703.1 
 millimeters of mercury 51.72 
 pascals 6,895 
 pounds/foot2 144.0 
 kilograms/centimeter2 0.0731 
pounds/inch3 grams/centimeter3 27.68 
 kilograms/meter3 2.768 x 104 

 pounds/centimeter3 27.68 
 pounds/foot3 1,728 
 pounds/gallon (U.S.) 231 
 pounds/mill-feet 9.425 x 10-6 

pounds/mil-foot grams/centimeter3 2.306 x 106 
pounds of water feet3 0.01602 
 inches3 27.68 
 gallons 0.1198 
pounds of water/minute feet3/second 2.670 x 10-4 
 pounds/inch3 4.329 x 10-3 
proof (U.S.) % alcohol by volume 0.5 
quadrants (angle) degrees 90.0 
 minutes 5,400.0 
 radians 1.571 
 seconds 3.24 x 105 
quarts (U.S., dry) bushels 0.313 
 centimeters3 1,101.221 
 feet3 0.03888925 
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 inches3 67.20 
 meters3 1.101 x 10-3 
 liters 1.1012 
 pecks 0.125 
 pints (U.S., dry) 2 
quarts (U.S., liquid) drams (fluid) 256.0 
 gallons (U.S.) 0.25 
 feet3 0.03342 
 gills 8.0 
 inches3 57.75 
 liters 0.0946353 
 meters3 946.4 x 10-4 

 milliliters 946.4 
 minims 15,360.0 
 ounces (U.S., liquid) 32 
 pints (U.S., liquid) 2 
 yards3 1.238 x 10-3 
radians degrees 57.29578 
 minutes 3,437.75 
 quadrants 0.6366 
 revolutions 0.159155 
 seconds 2.063 x 105 
radians/second degrees/second 57.30 
 revolutions/minute 9.549 
 revolutions/second 0.1592 
radians/second/second revolutions/minute/minute 573.0 
 revolutions/minute/second 9.549 
 revolutions/second/second 0.1592 
reams quires 20 
 sheets 480 or 500 
revolutions degrees (angle) 360.0 
 quadrants 4.0 
 radians 6.283 
revolutions/minute degrees/second 6.0 
 radians/second 0.14072 
 revolutions/second 0.01667 
revolutions/minute/minute radians/second/second 1.745 x 10-3 
 revolutions/minute/second 0.01667 
 revolutions/second/second 2.778 x 10-4 

revolutions/second degrees/second 360.0 
 radians/second 6.283 
 revolutions/minute 60.0 
revolutions/second/second radians/second/second 6.283 
 revolutions/minute/minute 3,600.0 
 revolutions/minute/second 60.0 

rods chain (Gunter’s) 0.25 
 feet 16.5 
 meters 5.029 
rods (surveyors’ measure) yards 5.5 
roentgens coulombs/kilogram 2.58 x 10-4 

scruples drams (apothecary) 0.3333 
 drams (avoirdupois) 0.7314 
 grains 20.0 
 grams 1.296 
 kilograms 1.29597 x 10-3 

 milligrams 1,295.97 
 ounces (apothecary or troy) 0.0417 
 ounces (avoirdupois) 0.0457 
 pennyweights 0.8333 
 pounds (apothecary or troy) 3.472 x 10-3 

 pounds (avoirdupois) 2.857 x 10-3 

seconds (angle) degrees 2.77778 x 10-4 

 minutes 0.01667 
 quadrants 3.087 x 10-6 

 radians 4.848137 x 10-6 
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seconds (mean solar) days 1.1574 x 10-5 

siemens mhos 1 
slugs carat weight (long) 0.2873 
 carat weight (short) 0.3217 
 grams 1.459 x 104 
 kilograms 14.59 
 ounces (avoirdupois) 514.79 
 pounds (avoirdupois) 32.17 
 tons (long) 1.436 x 10-2 

 tons (short) 1.609 x 10-2 

steradians spheres 0.0795775 
 spherical right angle 0.63662 
stokes meter2/second 10-4 

tablespoons (metric) centimeter3 15 
tablespoons (U.S.) centimeters3 14.78676 
 cups 0.0625 
 ounces 0.5 
 teaspoons 3 
teaspoons (metric) centimeter3 5 
teaspoons centimeters3 4.928922 
 tablespoons 0.33333 
teslas webers/meter2 1 
tons (long) carat weight (long) 20 
 carat weight (short) 22.4 
 kilograms 1,016.0469088 
 ounces (avoirdupois) 35,273.96 
 pounds (avoirdupois) 2,240 
 pounds 2,000.0 
 slugs 69.621 
 tons (metric) 1.0160469 
 tons (short) 1.12 
tons (metric) carat weight 22.046 
 kilograms 1,000 
 ounces (avoirdupois) 35,273.96 
 pounds (avoirdupois) 2,205 
 tons (long) 0.9842 
 tons (short) 1.1023 
tons (short) carat weight (long) 17.857 
 carat weight (short) 20.0 
 grams 9.072 x 105 

 kilograms 907.1847 
 ounces (apothecary or troy) 29,1666.66 
 ounces (avoirdupois) 32,000.0 
 pounds (apothecary) 2,430.56 
 pounds (avoirdupois) 2,000.0 
 slugs 62.16 
 tons (long) 0.89286 
 tons (metric) 0.9072 
torrs atmospheres 1.316 x 10-3 

 millimeters of mercury 1 
 pascals 133.3224 
volt-seconds webers 1 
volts (absolute) statvolts 3.336 x 10-3 

volts/inch volts/centimeter 0.39370 
watt-hours British thermal units 3.413 
 ergs 3.60 x 1010 
 foot-pounds 2,656 
 gram-calories 859.85 
 horsepower-hours 1.341 x 10-3 
 kilogram-calories 0.8605 
 kilogram-meters 367.2 
 kilowatt-hours 10-3 

watts British thermal units/hour 3.41214 
 British thermal units/minute 0.05688 
 calories/second 0.238846 
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 ergs/second 107 
 foot-pounds/minute 44.27 
 foot-pounds/second 0.7378 
 horsepower 1.341 x 10-3 
 horsepower (metric) 1.360 x 10-3 
 joules/second 1 
 kilogram-calories/minute 0.01433 
 kilowatts 10-3 
watts (absolute) British thermal units (mean)/min 0.056884 
 joules/second 1 
webers kilolines 105 
 maxwells 108 
webers/inch2 gausses 1.550 x 107 
 lines/inch2 108 
 webers/centimeter2 0.1550 
 webers/meter2 1,550 
webers/meter2 gausses 104 
 lines/inch2 6.452 x 104 
 webers/centimeter2 10-4 

 webers/inch2 6.452 x 10-4 
yards centimeters 91.44 
 fathoms 0.5 
 feet 3.0 
 inches 36.0 
 kilometers 9.144 x 10-4 
 meters 0.9144 
 miles (nautical) 4.934 x 10-4 

 miles (statute) 5.682 x 10-4 

 millimeters 914.4 
 miles 5.682 x 10-4 
 gallons (U.S.) 202 
 inches3 4.666 x 104 
 liters 764.6 
 meters3 0.7646 
yards2 acres 2.066 x 10-4 

 centimeters2 8,361 
 feet2 9.0 
 inches2 1,296 
 meters2 0.8361 
 millimeters2 3.228 x 105 

 miles2 3.228 x 10-7 

yards3 centimeters3 7.646 x 105 

 feet3 27.0 
 gallons (U.K.) 168.2 
 gallons (U.S.) 202.0 
 inches3 46.656.0 
 liters 764.6 
 meters3 0.7646 
 milliliters 7.646 x 105 

 pints (liquid) 1,615.9 
 quarts (liquid) 807.9 
yards3/minute feet3/second 0.45 
 gallons/second 3.367 
 liters/second 12.74 
years (normal calendar) hours 8,760 
 minutes 5.256 x 105 
 seconds 3.1536 x 107 
 weeks 52.1428 
years (sidereal) days 365.25636 
 seconds 3.155815 x 107 
 years (tropical) 1.0000388 
years (sidereal) days 365.24220 
 seconds 3.1556926 x 107 
 years (tropical) 0.9999612 
* = Compute as shown 
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Table 3. Analytical Test Methods for Metals and Organic Compounds 
 
Test methods beginning with the prefix “SM-” refer to standard methods found in the 19th edition of the Standard Methods for 
the Examination of Water and Waste Water, American Water Works Association, 1995. The remaining test methods are U.S. 
EPA-approved test methods based on information obtained from the Guide to Environmental Analytical Methods (Schenectady, 
NY: Genium Publishing, 1992), U.S. EPA’s Manual of Manuals (http://www.epa.gov/nerlcwww/methmans.html), U.S. EPA’s 
Sampling and Analysis Methods Database, U.S. EPA’s Test Methods for Evaluating Solid Wastes Physical/Chemical Methods 
(http://www.epa.gov/epaoswer/hazwaste/test/main.htm), and the National Environmental Methods Index website 
(http://infotrek.er.usgs.gov). 
 
Chemical [CASRN] Test Method 
Acenaphthene [83-32-9] ........ 550; 550.1; 610; 625; SM-6040B; SM-6410B; SM-6440B; 8100; 8270C; 8275A; 8310; 8410 
Acenaphthylene [208-96-8] . 525.1; 525.2; 550; 550.1; 610; 625; SM-6410B; SM-6440B; 8100; 8270C; 8275A; 8310; 8410 
Acetaldehyde [75-07-7] ........................................................................................ 554; 556; 556.1; SM-6252B; 8315A; TO-15 
Acetochlor [34256-82-1] ........................................................................................................................................................526 
Acetochlor ethane sulfonic acid [187022-11-3] .....................................................................................................................535 
Acetochlor oxanilic acid [184992-44-4].................................................................................................................................535 
Acetone [67-64-1] ......................................................................................................................... 524.2; 8015B; 8260B; 8315A 
Acetonitrile [75-05-8] .................................................................................................................... 8015B; 8033; 8260B; TO-15 
Acetophenone [98-86-2] ....................................................................................................................................... 8270C; TO-15 
2-Acetylaminofluorene [53-96-3]...................................................................................................................................... 8270C 
1-Acetylthiourea [591-08-2] .............................................................................................................................................. 8270C 
Acifluorfen [50594-66-6]........................................................................................................... 515.1; 515.2; 515.3; 515.4; 555 
Acrolein [107-02-8] ..................................................................................................603; 8015B; 8260B; 8315A; 8316; TO-15 
Acrylamide [79-06-1] .................................................................................................................................8032A; 8316; TO-15 
Acrylic acid [79-10-7]........................................................................................................................................................ TO-15 
Acrylonitrile [107-13-1].................................................................................................524.2; 603; 8015B; 8031; 8316; TO-15 
Alachlor [15972-60-8] ............................................................................................505; 507; 508.1; 551.1; 525.1; 525.2; 531.1 
Alachlor ethane sulfonic acid [142363-53-9] .........................................................................................................................535 
Alachlor oxanilic acid [171262-17-2] ....................................................................................................................................535 
Aldicarb [116-06-3] ..................................................................................................................531.2; SM-6610B; 8318; 8321A 
Aldicarb sulfone [1646-88-4] ....................................................................................... 531.1; 531.2; SM-6610B; 8318; 8321A 
Aldicarb sulfoxide [1646-87-3] .............................................................................................. 531.1; 531.2; SM-6610B; 8321A 
Aldrin [309-00-2]............................505; 508; 508.1; 525; 525.1; 525.2; 608; 625; SM-6410B; SM-6630B,C; 8081A; 8270C 
Allyl alcohol [107-18-6] ....................................................................................................................................... 8015B; 8260B 
Allyl chloride [107-05-1].............................................................................................................. 524.2; 8021B; 8260B; TO-15 
Aluminum [7429-90-5] .........200.5; 200.7; 200.8; 200.9; 202.1; 202.2; 6010B; 6020; SM-3111D,E; SM-3113B; SM-3120B 
Ametryn [834-12-8] .....................................................................................................................................................507; 525.2 
2-Aminoanthraquinone [117-79-3].................................................................................................................................... 8270C 
4-Aminoazobenzene [60-09-3] .......................................................................................................................................... 8270C 
4-Aminobiphenyl [92-67-1]............................................................................................................................................... 8270C 
Aminocarb [2032-59-9] ..................................................................................................................................................... 8321A 
3-Amino-9-ethylcarbazole [132-32-1]............................................................................................................................... 8270C 
2-Amino-4,6-dinitrotoluene [35572-78-2] ...................................................................................................................529; 8330 
4-Amino-2,6-dinitrotoluene [1946-51-0] .....................................................................................................................529; 8330 
Aminomethylphosphonic acid [1066-51-9]................................................................................................................ SM-6651B 
Ammonia [7664-41-7] .......................................................................................................................... 349; 350.1; 350.2; 350.3 
Anilazine [101-05-3]..............................................................................................SM-6040B; SM-6410B; SM-6440B; 8270C 
Aniline [62-53-3] ........................................................................................................................................ 8131; 8270C; TO-15 
o-Anisidine [90-04-0] ........................................................................................................................................................ 8270C 
Anthracene [120-12-7]............................................................ 525.1; 525.2; 550; 610; 625; 8100; 8270C; 8275A; 8310; 8410 
Antimony [7440-36-0] ............. 200.5; 200.7; 200.8; 200.9; 204.1; 204.2; 6010B; 6020; SM-3111B; SM-3113B; SM-3120B 
Aramite [140-57-8] ............................................................................................................................................................ 8270C 
Arsenic [7440-38-2]............200.5; 200.7; 200.8; 200.9; 200.12; 206.2; 206.3; 206.4; 6010B; 6020; SM-3113B; SM-3114B; 
 SM-3120B 
Asbestos [1332-21-4]............................................................................................................................100.1; 100.2; SM-2570B 
Aspon [3244-90-4]............................................................................................................................................................. 8141A 
Asulam [3337-71-1]........................................................................................................................................................... 8321A 
Atratone [1610-17-9] ...................................................................................................................................................507; 525.2 
Atrazine [1912-24-9]............................................................................ 505; 507; 508; 508.1; 527; 551.1; 525.1; 525.2; 8141A 
Azinphos-ethyl [2642-71-9]............................................................................................................................................... 8141A 
Azinphos-methyl [86-50-0] .................................................................................................................................. 8141A; 8270C 
Barban [101-27-9]................................................................................................................................................. 8270C; 8321A 
Barium [7440-39-3] ............................ 200.5; 200.7; 200.8; 208.1; 208.2; 6010B; 6020; SM-3111D; SM-3113B; SM-3120B 
Bendiocarb [22781-23-3]................................................................................................................................................... 8321A 
Benfluralin [1861-40-1] ........................................................................................................................................................8091 
Bentazon [25057-89-0] .......................................................................................... 515.1; 515.2; 515.3; 515.4; 555; SM-6640B 
Benzal chloride [98-87-3] .....................................................................................................................................................8121 
Benzaldehyde [100-52-7]............................................................................................................556; 556.1; SM-6252B; 8315A 
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Chemical [CASRN] Test Method 
Benzene [71-43-2]...........502.2; 503.1; 524.2; 602; 624; SM-6210B,C,D; SM-6220B,C; SM-6230D; 8021B; 8260B; TO-15 
Benzidine [92-87-5] .............................................................................................................553; 605; SM-6410B; 8270C; 8325 
Benzo[a]anthracene [56-55-3] .................................525.1; 525.2; 550; 550.1; 610; 625; SM-6040B; SM-6410B; SM-6440B;  
Benomyl [17804-35-2].............................................................................................. 8321A; 8100; 8270C; 8275A; 8310; 8410 
Benzo[b]fluoranthene [205-99-2] .. 525.1; 525.2; 550; 550.1; 610; 625; SM-6410B; SM-6440B; 8100; 8270C; 8275A; 8310 
Benzo[j]fluoranthene [205-82-3]..........................................................................................................................................8100 
Benzo[k]fluoranthene [207-08-9] .. 525.1; 525.2; 550; 550.1; 610; 625; SM-6410B; SM-6440B; 8100; 8270C; 8275A; 8310 
Benzoic acid [65-85-0]............................................................................................................................................. 8270C; 8410 
Benzo[ghi]perylene [191-24-2] ..... 525.1; 525.2; 550; 550.1; 610; 625; SM-6410B; SM-6440B; 8100; 8270C; 8275A; 8310 
Benzo[a]pyene [50-32-8].... 525.1; 525.2; 550; 550.1; 550.1; 610; 625; SM-6410B; SM-6440B; 8100; 8270C; 8275A; 8410 
Benzotrichloride [98-07-7] ...................................................................................................................................................8121 
Benzoylprop ethyl [33878-50-1] ..................................................................................................................................553; 8325 
Benzyl alcohol [100-51-6] ................................................................................................................................................. 8270C 
Benzyl butyl phthalate [85-68-7].............................................506; 525.1; 525.2; 606; 625; SM-6410B; 8061A; 8270C; 8410 
Benzyl chloride [100-44-7]............................................................................................................ 8021B; 8121; 8260B; TO-15 
Beryllium [7440-41-7] ..........200.5; 200.7; 200.8; 200.9; 210.1; 210.2; 6010B; 6020; SM-3111D,E; SM-3113B; SM-3120B 
α-BHC [319-84-6] .......................................................508; 508.1; 525.2; 608; SM-6410B; SM-6630C; 8081A; 8121; 8270C 
β-BHC [319-85-7]................................................508; 508.1; 525.2; 608; 625; SM-6410B; SM-6630C; 8081A; 8121; 8270C 
δ-BHC [319-86-8]................................................508; 508.1; 525.2; 608; 625; SM-6410B; SM-6630C; 8081A; 8121; 8270C 
Bifenthrin [82657-04-3]..........................................................................................................................................................527 
Bioallethrin [(S)-cyclopentenyl isomer)] [28434-00-6] .........................................................................................................527 
Bis(2-n-butoxyethyl) phthalate [117-83-9]........................................................................................................................ 8061A 
Bis(2-chloroethoxy)methane [111-91-1] .............................................. 611; 625; SM-6040B; SM-6410B; 8111; 8270C; 8410 
Bis(2-chloroethyl) ether [111-44-4]............................. 611; 625; SM-6040B; SM-6410B; 8111; 8270C; ; 8410; 8430; TO-15 
Bis(2-chloroethyl) sulfide [505-60-2]................................................................................................................................ 8260B 
Bis(2-chloroisopropyl) ether [108-60-1] .................................................... 611; 625; SM-6410B; 8021B ; 8111; 8270C; 8410 
sym-Dichloromethyl ether [542-88-1] ............................................................................................................................... TO-15 
Bis(2-ethoxyethyl) phthalate [605-54-9] ........................................................................................................................... 8061A 
Bis(2-ethylhexyl) adipate [102-23-1] .................................................................................................... 506; 525.1; 525.2; 8410 
Bis(2-ethylhexyl) phthalate [117-81-7] ............................................. 506; 525.1; 525.2; 606; 625; SM-6410B; 8061A; 8270C 
Bis(2-methoxyethyl) phthalate [117-82-8] ........................................................................................................................ 8061A 
Bismuth [7440-69-9]................................................................................................................................................... SM-3111B 
Boron [7440-42-8] ............................................................................................ 200.5; 200.7; 200.8; 212.3; 6010B; SM-3120B 
Bromacil [314-40-9] ................................................................................................................... 507; 525.2; 527; 551.1; 8321A 
Bromate [15541-45-4]...................................................................................................................... 300; 300.1; 317; 321.8; 326 
Bromide [24959-67-9] ..................................................................................................................... 300; 300.1; 317; 320.1; 326 
Bromoacetic acid [79-08-3] .............................................................................................. 552; 552.1; 552.2; 552.3; SM-6251B 
Bromoacetone [598-31-2]..................................................................................................................................... 8021B; 8260B 
4-Bromoaniline [106-40-1]...................................................................................................................................................8131 
Bromobenzene [108-86-1] ....................... 502.2; 503.1; 524.2; SM-6040B; SM-6210C,D; SM-6220C; SM-6230C,D; 8021B 
Bromochloroacetic acid [5589-96-8]................................................................................ 552; 552.1; 552.2; 552.3; SM-6251B 
Bromochloroacetonitrile [83463-62-1]........................................................................................................................551; 551.1 
Bromochloromethane [74-97-5] .....................................................502.2; 524.2; SM-6210C,D; SM-6230C,D; 8021B; 8260B 
2-Bromo-6-chloro-4-nitroaniline [99-29-6]..........................................................................................................................8131 
Bromodichloroacetic acid [7113-314-7]...................................................................................................................552.2; 552.3 
Bromodichloromethane [75-27-4] ....................................... 502.2; 524.2; 551; 551.1; 601; 624; SM-6040B; SM-6210B,C,D; 
 SM-6230B,C,D; SM-6232B; 8021B; 8260B 
2-Bromo-4,6-dinitroaniline [1817-73-8] ..............................................................................................................................8131 
Bromoform [75-25-2] ........501.1; 501.2; 501.3; 524.2; 551; 551.1; 601; 624; SM-6040B; SM-6210B,C,D; SM-6230B,C,D;  

SM-6232B; 8021B; 8260B; TO-15 
4-Bromophenyl phenyl ether [101-55-3]................................. 611; 625; SM-6410B; SM-6410B; 8111; 8270C; 8275A; 8410 
Bromoxynil [1689-84-5].................................................................................................................................................... 8270C 
Butachlor [23184-66-9] ....................................................................................................................................507; 508.1; 525.2 
1,3-Butadiene [106-99-0]................................................................................................................................................... TO-15 
Butanal [123-72-8]................................................................................................................................. 554; 556; 556.1; 8315A 
1-Butanol [71-36-3] .............................................................................................................................................. 8015B; 8260B 
2-Butanone [78-93-3].................................................................................................................... 524.2; 8015B; 8260B; TO-15 
Butralin [33629-47-9] .............................................................................................................................................. 8091; 8260B 
tert-Butyl alcohol [75-65-0]............................................................................................................................................... 8015B 
Butylate [2008-41-5]....................................................................................................................................................507; 525.2 
Butylbenzene [104-51-8] .......................................................................................................... 502.2; 503.1; 524.2; SM-6210D 
sec-Butylbenzene [135-98-8].................................................................................................502.2; 503.1; 524.2; SM-6210C,D 
tert-Butylbenzene [98-06-6] ..................................................................................................502.2; 503.1; 524.2; SM-6210C,D 
Cadmium [7440-43-9]..................................200.5; 200.7; 200.8; 200.9; 200.10; 200.12; 200.13; 213.1; 213.2; 6010B; 6020; 
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Chemical [CASRN] Test Method 
 SM-3111B,C; SM-3113B; SM-3120B 
Caffeine [58-08-2]......................................................................................................................................................553; 8321A 
Calcium [7440-70-2]....................................................... 200.5; 200.7; 215.1; 215.2; 6010B; 6020; SM-3111B,D; SM-3120B 
Captafol [2425-06-1].......................................................................................................................................................... 8270C 
Captan [133-06-2] ....................................................................................................................................................... SM-6630B 
Carbaryl [63-25-2] ......................................................................... 531.1; 531.2; 553; SM-6610B; 8270C; 8318; 8321A; 8325 
Carbendazim [10605-21-7]................................................................................................................................................ 8321A 
Carbofuran [1563-66-2] ................................................................................... 531.1; 531.2; SM-6610B; 8270C; 8318; 8321A 
Carbon [7440-44-0].................................................................................................................................................................440 
Carbon disulfide [75-15-0] ........................................................................................................................ 524.2; 8260B; TO-15 
Carbon tetrachloride [56-23-5] ..........................................502.1; 502.2; 524.1; 524.2; 551; 551.1; 601; 624; SM-6210B,C,D; 
 SM-6230B,C,D; 8021B; 8260B; TO-15 
Carbonyl sulfide 463-58-1]................................................................................................................................................ TO-15 
Carbophenothion [786-19-6] ................................................................................................................................ 8141A; 8270C 
Carboximide [113-48-4] ..............................................................................................................................................507; 525.2 
Carboxin [5234-68-4] ..................................................................................................................................................507; 525.2 
Catechol [120-80-9] ........................................................................................................................................................... TO-15 
Cesmium [7440-46-2] ................................................................................................................................................. SM-3111B 
Chloral hydrate [302-17-0] .............................................................................................................................551; 551.1; 8260B 
Chloramben [133-90-4] ........................................................................................................................ 515.1; 515.3; 515.4; 555 
Chlordane [57-74-9]...........................................505; 508; 508.1; 525.2; 608; 625; SM-6410B; SM-6630B,C; 8081A; 8270C 
cis-Chlordane [5103-71-9]............................................................................................... 505; 508; 508.1; 525.1; 525.2; 8081A 
trans-Chlordane [5103-74-2] ........................................................................................... 505; 508; 508.1; 525.1; 525.2; 8081A 
Chlorate [14866-68-3]..........................................................................................................................................300; 300.1; 317 
Chlorfenvinphos [470-90-6] ................................................................................................................................. 8141A; 8270C 
Chloride [6887-00-6] .........................................................................................................300; 300.1; 325.1; 325.2; 325.3; 326 
Chlorine [7782-50-5] .............................................................................................................. 330.1; 330.2; 330.3; 330.4; 330.5 
Chlorine dioxide [10049-04-4] ...............................................................................................................................................327 
Chlorite [7758-19-2] ........................................................................................................................... 300; 300.1; 317; 326; 327 
Chlornitrofen [1836-77-7] ....................................................................................................................................................8111 
Chloroacetic acid [79-11-8] .............................................................................................552; 552.1; 552.3; SM-6251B; TO-15 
Chloroacetonitrile [107-14-2] ..............................................................................................................................................524.2 
2-Chloroacrylonitrile [920-37-6] ....................................................................................................................................... 8015B 
2-Chloroaniline [95-51-2].....................................................................................................................................................8131 
3-Chloroaniline [108-42-9]...................................................................................................................................................8131 
4-Chloroaniline [106-47-8]............................................................................................................................8131; 8270C; 8410 
Chlorobenzene [108-90-7] ........................... 502.2; 503.1; 524.2; 601; 602; 624; SM-6040B; SM-6210B,C,D; SM-6220B,C; 
 SM-6230B,C,D; 8021B; 8260B; TO-15 
Chlorobenzilate [510-15-6].................................................................................................... 508; 508.1; 525.2; 8081A; 8270C 
2-Chlorobiphenyl [2051-60-7].......................................................................................................... 525.1; 525.2; 8082; 8275A 
1-Chlorobutane [109-69-3] ..................................................................................................................................................524.2 
6-Chloro-m-cresol [615-74-7]...............................................................................................................................................8041 
p-Chloro-m-cresol [59-50-7]......................................................... 528; 604; 625; SM-6410B; SM-6420B; 8041; 8270C; 8410 
p-Chloro-o-cresol [1570-64-5] .............................................................................................................................................8041 
Chlorodibromoacetic acid [5278-95-5] ....................................................................................................................552.2; 552.3 
2-Chloro-4,6-dinitroaniline [3531-19-9] ..............................................................................................................................8131 
Chloroethane [75-00-3].............................. 502.2; 524.2; 601; 624; SM-6210B,C,D; SM-6230B,C,D; 8021B; 8260B; TO-15 
2-Chloroethanol [107-07-3] ........................................................................................................................ 8021B; 8260B; 8430 
2-(2-Chloroethoxy)ethanol [628-89-7] .................................................................................................................................8430 
2-Chloroethyl vinyl ether [110-75-8] ...........................................................601; 624; SM-6210B; SM-6230B; 8021B; 8260B 
Chloroform [67-66-3] .................501.1; 501.2; 501.3; 502.2; 524.2; 551; 551.1; 601; 624; SM-6210B,C,D; SM-6230B,C,D; 
 SM-6232B; 8021B; 8260B; TO-15 
5-Chloro-o-toluidine [95-79-4].......................................................................................................................................... 8270C 
Chloromethyl methyl ether [107-30-2]................................................................................................................. 8021B; TO-15 
3-(Chloromethyl)pyridine hydrochloride [6959-48-4]...................................................................................................... 8270C 
1-Chloronaphthalene [90-13-1] ........................................................................................................ SM-6040B; 8270C; 8275A 
2-Chloronaphthalene [91-58-7] ............................................................ 612; 625; SM-6040B; SM-6410B; 8121; 8270C; 8410 
Chloroneb..........................................................................................................................................................508; 508.1; 525.2 
2-Chloro-4-nitroaniline [121-87-9].......................................................................................................................................8131 
4-Chloro-2-nitroaniline [89-63-4].........................................................................................................................................8131 
2-Chloronitrobenzene [88-73-3] ...........................................................................................................................................8091 
4-Chloronitrobenzene [100-00-5] .........................................................................................................................................8091 
2-Chloro-6-nitrotoluene [83-42-1]........................................................................................................................................8091 
4-Chloro-2-nitrotoluene [89-59-8]........................................................................................................................................8091 
4-Chloro-3-nitrotoluene [89-60-1]........................................................................................................................................8091 
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Chemical [CASRN] Test Method 
2-Chlorophenol [95-57-8]............................................................. 528; 604; 625; SM-6410B; SM-6420B; 8041; 8270C; 8410 
3-Chlorophenol [108-43-0]...................................................................................................................................................8041 
4-Chlorophenol [106-48-9].........................................................................................................................................8041; 8410 
2-Chlorophenyl 4-nitrophenyl ether [209-61-4]...................................................................................................................8111 
3-Chlorophenyl 4-nitrophenyl ether [2303-23-3].................................................................................................................8111 
4-Chlorophenyl 4-nitrophenyl ether [1836-74-4].................................................................................................................8111 
4-Chloro-m-phenylenediamine [5131-60-2]...................................................................................................................... 8270C 
4-Chloro-o-phenylenediamine [95-83-0]........................................................................................................................... 8270C 
4-Chlorophenyl phenyl ether [7005-72-3]........................ 611; 625; SM-6040B; SM-6410B; SM-6410B; 8111; 8270C; 8410 
1-(o-Chlorophenyl)thiourea [5344-82-1]......................................................................................................................553; 8325 
Chlorophyll a [479-61-8]........................................................................................................................................445; 446; 447 
Chlorophyll b [519-62-0]................................................................................................................................................446; 447 
Chlorophyll c1 [18901-56-9]...................................................................................................................................................446 
Chlorophyll c2[27736-03-4]....................................................................................................................................................446 
Chloropicrin [76-06-2].................................................................................................................................................551; 551.1 
Chloroprene [126-99-8] ........................................................................................................................... 8021B; 8260B; TO-15 
3-Chloropropionitrile [542-76-7]....................................................................................................................................... 8260B 
Chlorothalonil [1897-45-6]...............................................................................................................................508; 508.1; 525.2 
2-Chlorotoluene [95-49-8] ........................................................ 502.2; 503.1; 524.2; SM-6210C,D; SM-6220C; SM-6230C,D 
3-Chlorotoluene [108-41-8] ........................................................................................................................................ SM-6040B 
4-Chlorotoluene [106-43-4] ......................................... 502.2; 503.1; 524.2; SM-6210C,D; SM-6220C; SM-6230C,D; 8021B 
Chloroxuron [1982-47-4]................................................................................................................................................... 8321A 
Chlorpropham [101-21-3]...............................................................................................................................507; 525.2; 8321A 
Chlorpyrifos [2921-88-2]................................................................................................................................525.2; 527; 8141A 
Chlorpyrifos-methyl [5598-13-0] ...................................................................................................................................... 8141A 
Chlorthal-dimethyl [1861-32-1] ........................................................................................................... 515.4; 508; 508.1; 525.2 
Chromium [7440-47-3]............................................... 200.5; 200.7; 200.8; 200.9; 200.12; 218.1; 218.2; 218.3; 6010B; 6020; 
 SM-3111B,C; SM-3113B; SM-3120B 
Chromium - hexavalent [18540-29-9] ..........................................................................................................218..4; 218.5; 218.6 
Chrysene [218-01-9] ................................................525.1; 525.2; 550; 550.1; 610; 625; SM-6040B; SM-6410B; SM-6440B;  

8100; 8270C; 8275A; 8310; 8410 
Cobalt [7440-48-4] 200.7; 200.8; 200.9; 200.10; 200.13; 219.1; 219.2; 6010B; 6020; SM-3111B,C; SM-3113B; SM-3120B 
Copper [7440-50-8]......................................200.5; 200.7; 200.8; 200.9; 200.10; 200.12; 200.13; 220.1; 220.2; 6010B; 6020; 
 SM-3111B,C; SM-3113B; SM-3120B 
Coumaphos [56-72-4] ........................................................................................................................................... 8141A; 8270C 
Cresols [1319-77-3] ........................................................................................................................................................... TO-15 
Crotonaldehyde [123-73-9]......................................................................................................554; 556; 8015B; 8260B; 8315A 
Crotoxyphos [7700-17-6]...................................................................................................................................... 8141A; 8270C 
Cyanazine [21725-46-2] ....................................................................................................................... 508.1; 525.2; 526; 551.1 
Cyanide [57-12-5] .............................................................................................................................. 335.1; 335.2; 335.3; 335.4 
Cycloate [1134-23-2] ...................................................................................................................................................507; 525.2 
2-Cyclohexyl-4,6-dinitrophenol [131-89-5] ............................................................................................................ 8041; 8270C 
4-Cymene [99-87-6]..........................................................................502.2; 503.1; 524.2; SM-6210D; SM-6220C; SM-6230D 
Cyclohexanone [108-94-1] ................................................................................................................................554; 556; 8315A 
2,4-D [94-75-7] ............................................................................515.1; 515.2; 515.3; 515.4; 555; SM-6640B; 8151A; 8321A 
Dalapon [75-99-0]......................................................... 515.1; 515.3; 515.4; 552.1; 552.2; 552.3; SM-6640B; 8151A; 8321A 
2,4-DB [94-82-6] .............................................................................................515.1; 515.2; 515.3; 515.4; 555; 8151A; 8321A 
2,4-D butoxylethyl ester [1929-73-3] ................................................................................................................................ 8321A 
2,4-D ethylhexyl ester [1928-43-4] ................................................................................................................................... 8321A 
Decahlorobiphenyl [2051-24-3] ........................................................................................................................................ 8275A 
Decanal [112-31-2] ................................................................................................................................ 554; 556; 556.1; 8315A 
p,p′-DDD [72-54-8] ................................................... 508; 508.1; 525.2; 608; 625; SM-6630B,C; SM-6410B; 8081A; 8270C 
p,p′-DDE [72-55-9].................................................... 508; 508.1; 525.2; 608; 625; SM-6630B,C; SM-6410B; 8081A; 8270C 
p,p′-DDT [50-29-3].................................................... 508; 508.1; 525.2; 608; 625; SM-6630B,C; SM-6410B; 8081A; 8270C 
Demeton [8065-48-3]............................................................................................................................................ 8141A; 8270C 
Diallate [2303-16-4].............................................................................................................................................. 8081A; 8270C 
2,4-Diaminotoluene [95-80-7] ........................................................................................................................................... 8270C 
Diazinon [333-41-5]............................................................................................................................... 507; 525.2; 526; 8141A 
Diazomethane [334-88-3] .................................................................................................................................................. TO-15 
Dibenz[a,h]acridine [226-36-8] ............................................................................................................................... 8100; 8270C 
Dibenz[a,j]acridine [224-42-0]................................................................................................................................ 8100; 8270C 
Dibenz[a,h]anthracene [53-70-3]................ 525.1; 525.2; 550; 550.1; 610; 625; SM-6410B; SM-6440B; 8100; 8275A; 8310 
7H-Dibenzo[c,g]carbazole [194-59-2]..................................................................................................................................8100 
Dibenzofuran [132-64-9] ............................................................................................................................8270C; 8275A; 8410 
Dibenzo[a,e]pyrene [192-65-4] ............................................................................................................................... 8100; 8270C 
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Dibenzo[a,h]pyrene [189-64-0] ............................................................................................................................................8100 
Dibenzo[a,i]pyrene [189-59-9].............................................................................................................................................8100 
Dibenzothiophene [132-65-0]............................................................................................................................................ 8275A 
Dibromoacetic acid [631-64-1].......................................................................................... 552; 552.1; 552.2; 552.3 SM-6251B 
Dibromoacetonitrile [3252-43-5].................................................................................................................................551; 551.1 
Dibromochloromethane [124-48-1]...............501.1; 501.2; 501.3; 502.2; 551; 551.1; 601; 624; SM-6040B; SM-6210B,C,D; 
 SM-6230B,C,D; SM-6232B; 8021B; 8260B 
1,2-Dibromo-3-chloropropane [96-12-8] ..........................502.2; 504; 504.1; 524.1; 524.2; 551; 551.1; SM-6210C,D; TO-15 

SM-6230D; SM-6231B; 8011; 8021B; 8081A; 8260B; 8270C 
Dibromomethane [74-95-3] ...........................................................502.2; 524.2; SM-6210C,Dl; SM-6230C,D; 8021B; 8260B 
2,6-Dibromo-4-nitroaniline [827-94-1] ................................................................................................................................8131 
2,4-Dibromophenyl 4-nitrophenyl ether [2671-93-4] ..........................................................................................................8111 
Di-n-butyl phthalate [84-74-2].........................................506; 525; 525.1; 525.2; 606; 625; SM-6410B; 8061A; 8270C; 8410 
Dicamba [1918-00-9]...................................................................515.1; 515.2; 515.3; 515.4; 555; SM-6640B; 8151A; 8321A 
Dichlone [117-80-6]........................................................................................................................................................... 8270C 
Dichloran [102-30-7] .................................................................................................................................................. SM-6630B 
Dichloroacetic acid [79-43-6] ........................................................................................... 552; 552.1; 552.2; 552.3; SM-6251B 
Dichloroacetonitrile [3018-12-0].................................................................................................................................551; 551.1 
3,4-Dichloroaniline [95-76-1]...............................................................................................................................................8131 
1,2-Dichlorobenzene [95-50-1] ....502.2; 503.1; 524.2; 601; 602; 612; 624; 625; SM-6040B; SM-6210B,C,D; SM-6220B,C 

SM-6230B,C,D; SM-6410B; 8021B; 8121; 8260B; 8270C; 8410 
1,3-Dichlorobenzene [541-73-1] .502.2; 503.1; 524.2; 601; 602; 612; 624; 625; SM-6040B; SM-6210B,C,D; SM-6220B,C; 

SM-6230B,C,D; SM-6410B; 8021B; 8121; 8260B; 8270C; 8410 
1,4-Dichlorobenzene [106-46-7] ..502.2; 503.1; 524.2; 601; 602; 612; 624; 625; SM-6040B; SM-6210B,C,D; SM-6220B,C 
 SM-6230B,C,D; SM-6410B; 8021B; 8121; 8260B; 8270C; 8410; TO-15 
3,5-Dichlorobenzoic acid [51-35-5] .......................................................................................... 515.1; 515.2; 515.3; 515.4; 555 
3,3′-Dichlorobenzidine [91-94-1] ............................................................................... 553; 605; 625; SM-6410B; 8270C; 8325 
2,3-Dichlorobiphenyl [16605-91-7]................................................................................................................525.1; 525.2; 8082 
3,3′-Dichlorobiphenyl [2050-67-1].................................................................................................................................... 8275A 
cis-1,4-Dichloro-2-butene [1476-11-5] ............................................................................................................................. 8260B 
trans-1,4-Dichloro-2-butene [110-57-6]................................................................................................................. 524.2; 8260B 
Dichlorodifluoromethane [75-71-8] . 501.1; 501.2; 501.3; 502.2; 524.2; 601; SM-6210C,D; SM-6230B,C,D; 8021B; 8260B 
1,1-Dichloroethane [75-34-3] .................... 502.2; 524.2; 601; 624; SM-6210B,C,D; SM-6230B,C,D; 8021B; 8260B; TO-15 
1,2-Dichloroethane [107-06-2] ..........................................................................502.2; 524.2; 601; 624; 8021B; 8260B; TO-15 
1,1-Dichloroethylene [75-35-4] ..................... 502.2; 524.2; 601; 624; SM-6210B,C; SM-6230B,C,D; 8021B; 8260B; TO-15 
cis-1,2-Dichloroethylene [156-59-2] ........................................................... 502.2; 524.2; SM-6210C; SM-6230B,C,D; 8021B 
trans-1,2-Dichloroethylene [156-60-5] ...................... 502.2; 524.2; 601; 624; SM-6210B,C; SM-6230B,C,D; 8021B; 8260B 
2,6-Dichloro-4-nitroaniline [99-30-9] ..................................................................................................................................8131 
2,3-Dichloronitrobenzene [3209-22-1].................................................................................................................................8091 
2,4-Dichloronitrobenzene [611-06-3]...................................................................................................................................8091 
3,4-Dichloronitrobenzene [618-62-2]...................................................................................................................................8091 
3,5-Dichloronitrobenzene [99-54-7].....................................................................................................................................8091 
2,5-Dichloronitrobenzene [89-61-2].....................................................................................................................................8091 
2,3-Dichlorophenol [576-24-9].............................................................................................................................................8041 
2,4-Dichlorophenol [120-83-2].........................................................526; 528; 552; 604; 625; SM-6410B; 8041; 8270C; 8410 
2,5-Dichlorophenol [583-78-8].............................................................................................................................................8041 
2,6-Dichlorophenol [87-65-0].................................................................................................................................. 8041; 8270C 
3,4-Dichlorophenol [95-77-2]...............................................................................................................................................8041 
3,5-Dichlorophenol [591-35-5].............................................................................................................................................8041 
2,4-Dichlorophenyl 3-methyl-4-nitrophenyl ether [42488-57-3].........................................................................................8111 
2,3-Dichlorophenyl 4-nitrophenyl ether [82239-20-1].........................................................................................................8111 
2,4-Dichlorophenyl 4-nitrophenyl ether [1836-75-5]......................................................................................527; 8111; 8270C 
2,5-Dichlorophenyl 4-nitrophenyl ether [391-48-7].............................................................................................................8111 
2,6-Dichlorophenyl 4-nitrophenyl ether [2093-28-9]...........................................................................................................8111 
3,4-Dichlorophenyl 4-nitrophenyl ether [22532-80-5].........................................................................................................8111 
3,5-Dichlorophenyl 4-nitrophenyl ether [NA]......................................................................................................................8111 
1,2-Dichloropropane [78-87-5]....................... 502.1; 502.2; 524.1; 524.2; 601; 624; SM-6210B,C,D; 8021B; 8260B; TO-15 
1,3-Dichloropropane [142-28-9]................................................................................................... 502.2; 524.2; SM-6210B,C,D 
2,2-Dichloropropane [594-20-7]................................................................................................... 502.2; 524.2; SM-6210B,C,D 
1,3-Dichloro-2-propanol [96-23-1]....................................................................................................................... 8021B; 8260B 
1,1-Dichloropropanone [513-88-2]...................................................................................................................524.2; 551; 551.1 
1,1-Dichloropropylene [563-58-6]............................................................................502.2; 524.2; SM-6210C,D; SM-6230C,D 
cis-1,3-Dichloropropylene [10061-01-5]502.1; 502.2; 524.1; 524.2; 601; 624; SM-6210B; SM-6230B; 8021B; 8260B; TO-15 
trans-1,3-Dichloropropylene [10061-02-6].....502.1; 502.2; 524.1; 524.2; 601; 624; SM-6210B; SM-6230B; 8021B; 8260B 
Dichlofenthion [97-17-6] ................................................................................................................................................... 8141A 
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Dichlorprop [120-36-5]....................................................................................515.1; 515.2; 515.3; 515.4; 555; 8151A; 8321A 
Dichlorvos [62-73-7].............................................................................................................507; 525.2; 8141A; 8270C; 8321A 
Dicrotophos [141-66-2] ........................................................................................................................................ 8141A; 8270C 
Dicyclohexyl phthalate [84-61-7]...................................................................................................................................... 8061A 
Diepoxybutane [1464-53-5]............................................................................................................................................... 8260B 
Dieldrin [60-57-1] .................................................................................505; 508.1; 525.2; 608; 625; SM-6630; 8081A; 8270C 
Diethylene glycol [111-46-6]................................................................................................................................................8430 
Diethyl phthalate [84-66-2]..........................................................................506; 525.1; 525.2; 606; 625; 8061A; 8270C; 8410 
Diethylstilbestrol [56-53-1] ............................................................................................................................................... 8270C 
Diethyl sulfate [64-67-5]....................................................................................................................................... 8270C; TO-15 
Diflubenzuron [35367-38-5]...................................................................................................................................................532 
Dihexyl phthalate [84-75-3]............................................................................................................................................... 8061A 
Dihydrosaffrole [56312-13-1]............................................................................................................................................ 8270C 
Diisobutyl phthalate [84-69-5]........................................................................................................................................... 8061A 
Diisohexyl phthalate [146-50-9]........................................................................................................................................ 8061A 
Dimethoate [60-51-5].......................................................................................................................527; 8141A; 8270C; 8321A 
3,3′-Dimethoxybenzidine [119-90-4] ..............................................................................................................553; 8270C; 8325 
4-Dimethylaminoazobenzene [60-11-7]............................................................................................................................ 8270C 
N,N-Dimethylaniline [121-69-7] ....................................................................................................................................... TO-15 
2,5-Dimethylbenzaldehyde [5779-94-2]............................................................................................................................ 8315A 
7,12-Dimethylbenz[a]anthracene [57-97-6] ...................................................................................................................... 8270C 
3,3′-Dimethylbenzidine [612-82-8] .................................................................................................................553; 8270C; 8325 
Dimethylcarbamyl chloride [79-44-7]............................................................................................................................... TO-15 
N,N-Dimethylformamide [68-12-2]................................................................................................................................... TO-15 
1,1-Dimethylhydrazine [57-14-7]...................................................................................................................................... TO-15 
α,α-Dimethylphenethylamine [122-09-8].......................................................................................................................... 8270C 
2,3-Dimethylphenol [526-75-0]............................................................................................................................................8041 
2,4-Dimethylphenol [105-67-9].............................................................. 528; 604; 625; SM-6410B; SM-6420B; 8041; 8270C 
2,5-Dimethylphenol [95-87-4]..............................................................................................................................................8041 
2,6-Dimethylphenol [576-26-1]............................................................................................................................................8041 
3,4-Dimethylphenol [95-65-8]..............................................................................................................................................8041 
Dimethyl phthalate [131-11-3] ........................................506; 525; 525.1; 525.2; 606; 625; SM-6410B; 8061A; 8270C; 8410 
Dimethyl sulfate [77-78-1] ................................................................................................................................................ TO-15 
Dinitramine [29091-05-2].....................................................................................................................................................8091 
2,4-Dinitroaniline [97-02-9] .................................................................................................................................................8131 
3,5-Dinitroaniline [618-87-1] .................................................................................................................................................529 
1,2-Dinitrobenzene [528-29-0] ................................................................................................................................ 8091; 8270C 
1,3-Dinitrobenzene [99-65-0] ..........................................................................................................................529; 8091; 8270C 
1,4-Dinitrobenzene [100-25-4] .......................................................................................................................................... 8270C 
2,4-Dinitrochlorobenzene [97-00-7].....................................................................................................................................8091 
3,4-Dinitrochlorobenzene [610-40-2]...................................................................................................................................8091 
4,6-Dinitro-o-cresol [534-52-1] .................................................... 528; 604; 625; SM-6410B; SM-6420B; 8041; 8270C; 8410 
2,4-Dinitrophenol [51-28-5] ......................................................... 528; 604; 625; SM-6410B; SM-6420B; 8041; 8270C; 8410 
2,5-Dinitrophenol [329-71-5] ...............................................................................................................................................8041 
2,4-Dinitrotoluene [121-14-2] .....................................................525.2; 529; 609; 625; SM-6410B; 8091; 8270C; 8330; 8410 
2,6-Dinitrotoluene [606-20-2] .....................................................525.2; 529; 609; 625; SM-6410B; 8091; 8270C; 8330; 8410 
Dinocap [39300-45-3]........................................................................................................................................................ 8270C 
Dinonyl phthalate [84-76-4] .............................................................................................................................................. 8061A 
Dinoseb [88-85-7] .................................................515.1; 515.2; 515.3; 515.4; 555; SM-6640B; 8041; 8151A; 8270C; 8321A 
Di-n-octyl phthalate [117-84-0]..................................................................... 506; 606; 625; SM-6410B; 8061A; 8270C; 8410 
1,4-Dioxane [123-91-1] ........................................................................................................................... 8015B; 8260B; TO-15 
Dioxathion [78-34-2] ..................................................................................................................................8141A; 8270C; 8318 
Dipentyl phthalate [131-18-0] ........................................................................................................................................... 8061A 
Diphenamide [957-51-7]..............................................................................................................................................507; 525.2 
Diphenamide ethane sulfonic acid [205939-58-8] .................................................................................................................535 
Diphenamide oxanilic acid [NA]............................................................................................................................................535 
Diphenylamine [122-39-4]............................................................................................................................. SM-6040B; 8270C 
5,5-Diphenylhydantoin [57-41-0]...................................................................................................................................... 8270C 
1,2-Diphenylhydrazine [122-66-7] .....................................................................................................515.4; SM-6040B; 8270C 
Di-n-propyl phthalate [131-16-8] .........................................................................................................................................8410 
Diquat dibromide [85-00-7]......................................................................................................................................549.1; 549.2 
Disperse blue 3 [2475-46-9] .............................................................................................................................................. 8321A 
Disperse blue 14 [2475-44-7] ............................................................................................................................................ 8321A 
Disperse brown 1 [17464-91-4]......................................................................................................................................... 8321A 
Disperse orange 3 [730-40-5] ............................................................................................................................................ 8321A 
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Disperse orange 30 [5261-31-4] ........................................................................................................................................ 8321A 
Disperse red 1 [2872-52-8] ................................................................................................................................................ 8321A 
Disperse red 5 [3769-57-1] ................................................................................................................................................ 8321A 
Disperse red 13 [126038-78-6] .......................................................................................................................................... 8321A 
Disperse red 30 [17418-58-5] ............................................................................................................................................ 8321A 
Disperse yellow 5 [64239-53-8] ........................................................................................................................................ 8321A 
Disulfoton [298-04-4] .................................................................................................. 507; 525.2; 526; 8141A; 8270C; 8321A 
Disulfoton sulfone [2497-06-5] ...................................................................................................................................507; 525.2 
Disulfoton sulfoxide [2497-07-6] ................................................................................................................................507; 525.2 
Diuron [330-54-1] ................................................................................................................................... 532; 553; 8321A; 8325 
α-Endosulfan [959-98-8] ........................................... 508; 508.1; 525.2; 608; 625; SM-6410B; SM-6630B,C; 8081A; 8270C 
β-Endosulfan [33213-65-9] ....................................... 508; 508.1; 525.2; 608; 625; SM-6410B; SM-6630B,C; 8081A; 8270C 
Endosulfan sulfate [1031-07-8] .....................................508; 508.1; 525.2; 608; 625; SM-6410B; SM-6630C; 8081A; 8270C 
Endothal [145-73-3].............................................................................................................................................................548.1 
Endrin [72-20-8] ..........................505; 508; 508.1; 525.1; 525.2; 551.1; 608; 625; SM-6410B; SM-6630B,C; 8081A; 8270C 
Endrin aldehyde [7421-93-4]..............................508; 508.1; 525.2; 551.1; 608; 625; SM-6410B; SM-6630C; 8081A; 8270C 
Endrin ketone [53494-70-5].......................................................................................................................551.1; 8081A; 8270C 
Epichlorohydrin [106-89-8] ..................................................................................................................... 8021B; 8260B; TO-15 
EPN [2104-64-5]................................................................................................................................................... 8141A; 8270C 
1,2-Epoxybutane [106-88-7].............................................................................................................................................. TO-15 
EPTC [759-94-4]..........................................................................................................................................................507; 525.2 
Esfenvalerate [66230-04-4] ....................................................................................................................................................527 
Ethanol [64-17-5].................................................................................................................................................. 8015B; 8260B 
Ethion [563-12-2].................................................................................................................................................. 8141A; 8270C 
Ethoprop [13194-48-4] ...................................................................................................................................507; 525.2; 8141A 
Ethyl acetate [141-78-6] ....................................................................................................................................... 8015B; 8260B 
Ethyl acrylate 140-88-5] .................................................................................................................................................... TO-15 
Ethylbenzene [100-41-4] ........ 502.2; 503.1; 524.2; 602; 624; SM-6040B; SM-6210B,C; SM-6220B,C; SM-6230D; 8021B; 
 8260B; TO-15 
Ethyl carbamate [51-97-6] ................................................................................................................................................. 8270C 
Ethylene dibromide [106-93-4] ............................. 502.1; 502.2; 504.1; 524.1; 524.2; 551; 551.1; SM-6040B; SM-6210C,D; 
 SM-6230C,D; SM-6231B; 8011; 8021B; 8260B; TO-15 
Ethylene glycol [107-21-1] ...................................................................................................................................... 8015B; 8430 
Ethyleneimine [151-56-4].................................................................................................................................................. TO-15 
Ethylene oxide [75-21-8] ......................................................................................................................... 8015B; 8260B; TO-15 
Ethylenethiourea .....................................................................................................................................................................553 
Ethyl ether [60-29-7].................................................................................................................................. 524.2; 8015B; 8260B 
Ethyl methacrylate [97-63-2].................................................................................................................................. 524.2; 8260B 
Ethyl methanesulfonate [62-50-0] ..................................................................................................................................... 8270C 
Etridiazole [2593-15-9].....................................................................................................................................508; 508.1; 525.2 
Famphur [52-85-7]................................................................................................................................... 8141A; 8270C; 8321A 
Fenamiphos [22224-92-6]............................................................................................................................................507; 525.2 
Fenarimol [60168-88-9]...............................................................................................................................................507; 525.2 
Fenitrothion [122-14-5] ..................................................................................................................................................... 8141A 
Fensulfothion [115-90-2] ......................................................................................................................... 8141A; 8270C; 8321A 
Fenthion [55-38-9] ................................................................................................................................................ 8141A; 8270C 
Fenuron [101-42-8] ............................................................................................................................................................ 8321A 
Fenvalerate [51630-58-1]........................................................................................................................................................527 
Fluchloralin [33245-39-5].................................................................................................................................................. 8270C 
Flufenacet ethane sulfonic acid [NA] .....................................................................................................................................535 
Flufenacet oxanilic acid [NA].................................................................................................................................................535 
Fluometuron [2164-17-2]...........................................................................................................................................532; 8321A 
Fluoranthene [206-44-0] ........ 550; 550.1; 610; 625; SM-6040B; SM-6410B; SM-6440B; 8100; 8270C; 8275A; 8310; 8410 
Fluorene [86-73-7] ...................................................525.1; 525.2; 550; 550.1; 610; 625; SM-6040B; SM-6410B; SM-6440B; 

8100; 8270C; 8275A; 8310; 8410 
Fluorescent brightener 61 [8066-05-5].............................................................................................................................. 8321A 
Fluorescent brightener 236 [3333-62-8]............................................................................................................................ 8321A 
Fluoride [16984-48-8]................................................................................................................ 300; 300.1; 340.1; 340.2; 340.3 
Fluridone [59756-60-4]...................................................................................................................................507; 525.2; TO-15 
Fonofos [944-22-9] ....................................................................................................................................................526; 8141A 
Formaldehyde [50-00-0] .................................................................................................... 554; 556; 556.1; SM-6252B; 8315A 
Geosmin [16423-19-1]................................................................................................................................................ SM-6040B 
Glyoxal [107-22-2] ..................................................................................................................................556; 556.1; SM-6252B 
Glyphosate [1071-83-6] ......................................................................................................................................547; SM-6651B 
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Gold [7440-57-5] ..................................................................................................................................231.1; 231.2; SM-3111B 
Heptachlor [76-44-8]....................505; 508; 508.1; 525.1; 525.2; 551.1; 608; 625; SM-6410B; SM-6630B,C; 8081A; 8270C 
Heptachlor epoxide [1024-57-3]..505; 508; 508.1; 525.1; 525.2; 551.1; 608; 625; SM-6410B; SM-6630B,C; 8081A; 8270C 
2,2′,3,3′,4,4′,5-Heptachlorobiphenyl [35065-30-6].................................................................................................8082; 8275A 
2,2′,3,3′,4,4′,6-Heptachlorobiphenyl [52663-71-5].............................................................................................................525.1 
2,2′,3,4,4′,5,5′-Heptachlorobiphenyl [35065-29-3].................................................................................................8082; 8275A 
2,2′,3,4,4′,5′,6-Heptachlorobiphenyl [52663-69-1]..............................................................................................................8082 
2,2′,3,4′,5,5′,6-Heptachlorobiphenyl [52663-68-0].................................................................................................8082; 8275A 
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin [35822-46-9] ......................................................................................8280A; 8290 
Heptachlorodibenzo-p-dioxins [37871-00-4] .................................................................................................................... 8080A 
1,2,3,4,6,7,8-Heptachlorodibenzofuran [67562-39-4].............................................................................................8280A; 8290 
1,2,3,4,7,8,9-Heptachlorodibenzofuran [55673-89-7]........................................................................................... 8280A; 8290f 
Heptachlorodibenzofurans [38998-75-3]........................................................................................................................... 8280A 
Heptanal [111-71-7]........................................................................................................... 554; 556; 556.1; SM-6252B; 8315A 
Hexabromobiphenyl [59080-40-9] .........................................................................................................................................527 
2,2′,4,4′,5,5′-Hexabromodiphenyl ether [68631-49-2]...........................................................................................................527 
Hexachlorobenzene [118-74-1] ....................... 505; 508; 508.1; 525; 525.1; 525.2; 551.1; 612; 625; SM-6040B; SM-6410B; 
 8081A; 8121; 8270C; 8275A; 8410 
2,2′,3,3′,4,4′-Hexachlorobiphenyl [38380-07-3]............................................................................................................... 8275A 
2,2′,3,4,4′,5′-Hexachlorobiphenyl [35065-28-2].....................................................................................................8032; 8275A 
2,2′,3,4,5,5′-Hexachlorobiphenyl [52712-04-6]...................................................................................................................8032 
2,2′,3,5,5′,6-Hexachlorobiphenyl [52663-63-5]...................................................................................................................8032 
2,2′,4,4′,5,5′-Hexachlorobiphenyl [35065-27-1]..................................................................................................................8032 
2,2′,4,4′,5,6′-Hexachlorobiphenyl [60145-22-4]......................................................................................................525.1; 525.2 
Hexachlorobutadiene [87-68-3]...................................502.2; 503.1; 524.2; 612; 625; SM-6040B; SM-6210C,D; SM-6230C; 

SM-6410B; 8021B; 8260B; 8270C; 8410; TO-15 
Hexachlorocyclopentadiene [77-47-4] ... 505; 508.1; 525.1; 525.2; 551.1; 612; 625; SM-6410B; 8081A; 8121; 8270C; 8410 
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin [39227-28-6] ..........................................................................................8280A; 8290 
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin [57653-85-7] ..........................................................................................8280A; 8290 
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin [19408-74-3] ..........................................................................................8280A; 8290 
Hexachlorodibenzo-p-dioxins [34465-46-8] ..................................................................................................................... 8081A 
1,2,3,4,7,8-Hexachlorodibenzofuran [70648-44-9].................................................................................................8280A; 8290 
1,2,3,6,7,8-Hexachlorodibenzofuran [57117-44-9].................................................................................................8280A; 8290 
1,2,3,7,8,9-Hexachlorodibenzofuran [72918-21-9].................................................................................................8280A; 8290 
2,3,4,6,7,8-Hexachlorodibenzofuran [60851-34-5].................................................................................................8280A; 8290 
Hexachlorodibenzofurans [55684-94-1]............................................................................................................................ 8280A 
Hexachloroethane [67-72-1] ............................ 524.2; 612; 625; SM-6040B; SM-6410B; 8121; 8260B; 8270C; 8410; TO-15 
Hexachlorophene [70-30-4] ............................................................................................................................................... 8270C 
Hexachloropropylene [1888-71-7] .................................................................................................................................... 8270C 
Hexafluoro-2-methyl-2-propanol [515-14-6] .................................................................................................................... 8015B 
Hexafluoro-2-propanol [920-66-1] .................................................................................................................................... 8015B 
Hexahydro-1,3,5-trinitro-1,3,5-triazine [121-82-4]......................................................................................................529; 8330 
Hexamethylphosphoramide [680-31-9]................................................................................................................ 8141A; 8270C 
Hexanal [66-25-1] .................................................................................................................................. 554; 556; 556.1; 8315A 
Hexane [110-54-3] ............................................................................................................................................................. TO-15 
2-Hexanone [591-78-6]........................................................................................................................................... 524.2; 8260B 
Hexazinone [51235-04-2] ....................................................................................................................................507; 525.2; 527 
Hexyl 2-ethylhexyl phthalate [75673-16-4] ...................................................................................................................... 8061A 
Hydroquinone [123-31-9] .................................................................................................................................................. 8270C 
3-Hydroxycarbofuran [16655-82-6] ............................................................................. 531.1; 531.2; SM-6610B; 8318; 8321A 
5-Hydroxydicamba [7600-50-2] ........................................................................................................... 515.1; 515.2; 515.3; 555 
2-Hydroxypropionitrile [78-97-7]...................................................................................................................................... 8260B 
Indeno[1,2,3-cd]pyrene [193-39-5] 525.1; 525.2; 550; 550.1; 610; 625; SM-6410B; SM-6440B; 8100; 8270C; 8275A; 8310 
Iodide [20461-54-5] .............................................................................................................................................................345.1 
Iridium [7439-88-5] ..............................................................................................................................235.1; 235.2; SM-3111B 
Iron [7439-89-6]...................................200.5; 200.7; 200.9; 236.1; 236.2; 6010B; 6020; SM-3111C; SM-3113B; SM-3120B 
Isobutyl alcohol [78-83-1] .................................................................................................................................... 8015B; 8260B 
2-Isobutyl-3-methoxypyrazine [24683-00-9] ............................................................................................................. SM-6040B 
Isodrin [465-73-6] ................................................................................................................................................. 8081A; 8270C 
Isophorone [78-59-1] .................................................................................. 525.2; 609; 625; SM-6410B; 8270C; 8410; TO-15 
Isopropalin [33820-53-0] ......................................................................................................................................................8091 
Isopropylbenzene [98-82-8]................................ 502.2; 503.1; 524.2; SM-6210C,D; SM-6220C; SM-6230D; 8260B; TO-15 
2-Isopropyl-3-methoxypyrazine [25773-40-4]........................................................................................................... SM-6040B 
Isosafrole [120-58-1].......................................................................................................................................................... 8270C 
Kepone [143-50-0]..................................................................................................................................................... 527; 8270C 
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Lead [7439-92-1] ................................................... 200.5; 200.7; 200.8; 200.9; 200.10; 200.12; 200.13; 239.1; 239.2; 6010B; 
 SM-3111B,C; SM-3113B; SM-3120B 
Leptophos [21609-90-5] ....................................................................................................................................... 8141A; 8270C 
Lindane [58-89-9] ............................................. 505; 508; 508.1; 525.1; 525.2; 551.1; 608; SM-6630B; 8081A; 8121; 8270C 
Linuron [330-55-2] ................................................................................................................................. 532; 553; 8321A; 8325 
Lithium [7439-93-2] .................................................................................................................. 6010B; SM-3111B; SM-3120B 
Magnesium [7439-95-4] ................................................................ 200.5; 200.7; 242.1; 6010B; 6020; SM-3111B; SM-3120B 
Malathion [121-75-5]................................................................................................................527; SM-6630B; 8141A; 8270C 
Maleic anhydride [108-31-6] ............................................................................................................................................. 8270C 
Malononitrile [109-77-3] ................................................................................................................................................... 8260B 
Manganese [7439-96-5] ........200.5; 200.7; 200.8; 200.9; 243.1; 243.2; 6010B; 6020; SM-3111B,C; SM-3113B; SM-3120B 
MCPA [94-74-6] ...........................................................................................................................................555; 8151A; 8321A 
Mecoprop [93-65-2]..............................................................................................................................................8151A; 8321A 
Mercury [7439-97-6]......................................................................................... 200.8; 245.1; 245.2; 245.3; 6010B; SM-3112B 
Merphos [150-50-5] .......................................................................................................................... 507; 525.2; 8141A; 8321A 
Mestranol [72-33-3] .............................................................................................................................................. 8270C; TO-15 
Methacrylonitrile [126-98-7] .................................................................................................................................. 524.2; 8260B 
Methane [74-82-8] ...................................................................................................................................................... SM-6211B 
Methanol [67-56-1] ............................................................................................................................................... 8015B; 8260B 
Methapyrilene [91-80-5].................................................................................................................................................... 8270C 
Methiocarb [2032-65-7]................................................................................................ 531.1; 531.2; SM-6610B; 8318; 8321A 
Methomyl [16752-77-5].............................................................................................. 531.2; SM-6610B; 8318; 8321A; 8321A 
Methoxychlor [72-43-5].......................................................505; 508; 508.1; 525.1; 525.2; 551.1; SM-6630B; 8081A; 8270C 
Methyl acrylate [96-33-3] ....................................................................................................................................................524.2 
5-Methyl-o-anisidine [120-71-8] ....................................................................................................................................... 8270C 
Methyl bromide [74-83-9] ................502.1; 502.2; 524.1; 524.2; 601; 624; SM-6210B,C,D; SM-6230B,C,D; 8260B; TO-15 
3-Methylbutanal [590-86-3]............................................................................................................................................... 8315A 
Methyl tert-butyl ether [1634-04-4] ....................................................................................................................... 524.2; TO-15 
Methyl chloride [74-87-3].......................... 502.2; 524.2; 601; 624; SM-6210B,C,D; SM-6230B,C,D; 8021B; 8260B; TO-15 
3-Methylcholanthrene [56-49-5].............................................................................................................................. 8100; 8270C 
4,4′-Methylenebis(2-chloroaniline) [101-14-4]................................................................................................................. 8270C 
4,4′-Methylenebis(N,N-dimethylaniline) [101-61-1] ........................................................................................................ 8270C 
Methylene chloride [75-09-2] .................... 502.2; 524.2; 601; 624; SM-6210B,C,D; SM-6230B,C,D; 8021B; 8260B; TO-15 
Methyl glyoxal [78-98-8].........................................................................................................................556; 556.1; SM-6252B 
Methyl hydrazine [60-34-4]............................................................................................................................................... TO-15 
Methyl iodide [74-88-4]............................................................................................................................. 524.2; 8260B; TO-15 
2-Methylisoborneol [2371-42-8] ................................................................................................................................ SM-6040B 
Methylisocyanate [624-83-9]............................................................................................................................................. TO-15 
Methyl methacrylate [80-62-6].................................................................................................................. 524.2; 8260B; TO-15 
Methyl methanesulfonate [66-27-3] .................................................................................................................................. 8270C 
2-Methylnaphthalene [91-57-6]............................................................................................................................... 8270C; 8410 
Methyl paraoxon [950-35-6]........................................................................................................................................507; 525.2 
Methyl parathion [298-00-0]................................................................................................SM-6630B; 8141A; 8270C; 8321A 
4-Methyl-2-pentanone [108-10-1] ................................................................................................ 524.2; 8015B; 8260B; TO-15 
2-Methylphenol [95-48-7] ........................................................................................................528; 8041; 8270C; 8410; TO-15 
3-Methylphenol [108-39-4] ..................................................................................................................................... 8041; 8270C 
4-Methylphenol [106-44-5] ...........................................................................................................................8041; 8270C; 8410 
2-Methylpyridine [109-06-8] ................................................................................................................... 8015B; 8260B; 8270C 
Metolachlor [51218-45-2]..................................................................................................................... 507; 508.1; 525.2; 551.1 
Metolachlor ethane sulfonic acid [17118-09-5] .....................................................................................................................535 
Metolachlor oxanilic acid [152019-73-3]...............................................................................................................................535 
Metribuzin [21087-64-9] ...................................................................................................................... 507; 508.1; 525.2; 551.1 
Mevinphos [7786-34-7] .....................................................................................................................507; 525.2; 8141A; 8270C 
Mexacarbate [315-18-4]........................................................................................................................................ 8270C; 8321A 
Mirex [2385-85-5]..................................................................................................................................527; SM-6630B; 8270C 
Molinate [2212-67-1]...................................................................................................................................................507; 525.2 
Molybdenum [7439-98-7]...............................200.7; 200.8; 246.1; 246.2; 6010B; 6020; SM-3111D; SM-3113B; SM-3120B 
Monocrotophos [6923-22-4].................................................................................................................... 8141A; 8270C; 8321A 
Monuron [150-68-5] ........................................................................................................................................553; 8321A; 8325 
Naled [300-76-5]...................................................................................................................................... 8141A; 8270C; 8321A 
Naphthalene [91-20-3] .............502.2; 503.1; 524.2; 550; 550.1; 610; 625; SM-6040B; SM-6210D; SM-6220C; SM-6230D; 

SM-6410B; SM-6440B; 8021B; 8100; 8260B; 8270C; 8275A; 8310; 8410 
Naphthol [90-15-3] ..............................................................................................................................................................531.2 
1,2-Naphthoquinone [524-42-5] ...........................................................................................................................................8091 
1,4-Naphthoquinone [130-15-4] .............................................................................................................................. 8091; 8270C 
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1-Naphthylamine [134-32-7] ............................................................................................................................................. 8270C 
2-Naphthylamine [91-59-4] ............................................................................................................................................... 8270C 
Napropamide [5299-99-7] ...........................................................................................................................................507; 525.2 
Neburon [555-37-3] ........................................................................................................................................................... 8321A 
Nickel [7440-02-0].......................................200.5; 200.7; 200.8; 200.9; 200.10; 200.12; 200.13; 249.1; 249.2; 6010B; 6020; 
 SM-3111B,C; SM-3113A,B; SM-3120B 
Nicotine [54-11-5].............................................................................................................................................................. 8270C 
Nitrate [14797-55-8] ............................................................................................300; 300.1; 352.1; 353.2; 353.4; 352.1; 354.1 
Nitrite [14797-65-0].............................................................................................................................. 300; 300.1; 353.2; 353.4 
5-Nitroacenaphthene [602-87-9]........................................................................................................................................ 8270C 
2-Nitroaniline [88-74-4].................................................................................................................................8131; 8270C; 8410 
3-Nitroaniline [99-09-2].................................................................................................................................8131; 8270C; 8410 
4-Nitroaniline [100-01-6]...............................................................................................................................8131; 8270C; 8410 
5-Nitro-o-anisidine [99-59-2] ............................................................................................................................................ 8270C 
Nitrobenzene [98-95-3]..............................524.2; 526; 529; 609; 625; SM-6410B; 8091; 8260B; 8270C; 8330; 8410; TO-15 
Nitrogen [7727-37-9] .................................................................... 350.1; 350.2; 350.3; 351.1; 351.2; 351.3; 352.1; 354.1; 440 
Nitroglycerin [55-63-0].........................................................................................................................................................8332 
4-Nitrobiphenyl [92-93-3] ................................................................................................................................................. 8270C 
2-Nitrophenol [88-75-5].................................................................................... 528; 604; 625; SM-6410B; 8041; 8270C; 8410 
3-Nitrophenol [554-84-7]......................................................................................................................................................8041 
4-Nitrophenol [100-02-7].................................................515.1; 515.3; 528; 555; 604; 625; SM-6410B; 8151A; 8270C; 8410 
4-Nitrophenyl phenyl ether [620-88-2] ................................................................................................................................8111 
2-Nitropropane [79-46-9]........................................................................................................................... 524.2; 8260B; TO-15 
4-Nitroquinoline N-oxide [56-57-5] .................................................................................................................................. 8270C 
N-Nitroso-n-butylamine [924-16-3] ................................................................................................ 521; 8015B; 8260B; 8270C 
N-Nitrosodiethylamine [55-18-5] .............................................................................................................................. 521; 8270C 
N-Nitrosodimethylamine [62-75-9] .................................................. 521; 607; 625; SM-6410B; 8070A; 8270C; 8410; TO-15 
N-Nitrosodiphenylamine [86-30-6] ....................................................................... 607; 625; SM-6410B; 8070A; 8270C; 8410 
N-Nitrosomethylethylamine [10595-95-6] ................................................................................................................ 521; 8270C 
N-Nitroso-N-methylurea [684-93-5].................................................................................................................................. TO-15 
N-Nitrosomorpholine [59-89-2]............................................................................................................................ 8270C; TO-15 
N-Nitrosopiperidine [100-75-4]................................................................................................................................. 521; 8270C 
N-Nitroso-n-propylamine [621-64-7] ............................................................ 521; 607; 625; SM-6410B; 8070A; 8270C; 8410 
N-Nitrosopyrrolidine [930-55-2] ............................................................................................................................... 521; 8270C 
2-Nitrotoluene [88-72-2].....................................................................................................................................529; 8091; 8330 
3-Nitrotoluene [99-08-1].....................................................................................................................................529; 8091; 8330 
4-Nitrotoluene [99-99-0].....................................................................................................................................529; 8091; 8330 
5-Nitro-o-toluidine [99-55-8]............................................................................................................................................. 8270C 
cis-Nonachlor [5103-73-1]......................................................................................................................................................505 
trans-Nonachlor [39765-80-5]..........................................................................................................................505; 525.1; 525.2 
2,2′,3,3′,4,4′,5,5′,6-Nonachlorobiphenyl [40186-72-9]...........................................................................................8082; 8275A 
Nonanal [124-19-6]................................................................................................................................ 554; 556; 556.1; 8315A 
Norflurazon [27314-13-2]....................................................................................................................................507; 525.2; 527 
2,2′,3,3′,4,4′,5,5′-Octachlorobiphenyl [35694-08-7]......................................................................................................... 8275A 
2,2′,3,3′,4,5′,6,6′-Octachlorobiphenyl [40186-71-8]................................................................................................525.1; 525.2 
Octachlorodibenzo-p-dioxin [3268-87-9]................................................................................................................8280A; 8290 
Octachlorodibenzofuran [39001-02-0] ....................................................................................................................8280A; 8290 
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine [2691-41-0] .............................................................................................8330 
Octamethyl pyrophosphoramide [152-16-9] ..................................................................................................................... 8270C 
Octanal [124-13-0]................................................................................................................................. 554; 556; 556.1; 8315A 
Osmium [7440-04-2]............................................................................................................................ 252.1; 252.2; SM-3111D 
Oxamyl [23135-22-0] ............................................................................................................. 531.1; 531.2; SM-6610B; 8321A 
Oxychlordane [27304-13-8]....................................................................................................................................................527 
4,4′-Oxydianiline [101-80-4] ............................................................................................................................................. 8270C 
Oxygen [7782-44-7]..................................................................................................................................................360.1; 360.2 
Palladium [7440-05-3] ..........................................................................................................................253.1; 253.2; SM-3111B 
Paraldehyde [123-63-7] ........................................................................................................................................ 8015B; 8260B 
Paraquat dichloride [1910-42-5].......................................................................................................................532; 549.1; 549.2 
Parathion [56-38-2] ...................................................................................................................527; SM-6630B; 8141A; 8270C 
PCB-1016 [12674-11-2] ...........................................505; 508; 508.1; 525.2; 608; 625; SM-6410B; SM-6630C; 8082; 8270C 
PCB-1221 [11104-28-2] ...........................................505; 508; 508.1; 525.2; 608; 625; SM-6410B; SM-6630C; 8082; 8270C 
PCB-1232 [11141-16-5] ...........................................505; 508; 508.1; 525.2; 608; 625; SM-6410B; SM-6630C; 8082; 8270C 
PCB-1242 [53469-21-9] ...........................................505; 508; 508.1; 525.2; 608; 625; SM-6410B; SM-6630C; 8082; 8270C  
PCB-1248 [12672-29-6] ...........................................505; 508; 508.1; 525.2; 608; 625; SM-6410B; SM-6630C; 8082; 8270C  
PCB-1254 [11097-69-1] ...........................................505; 508; 508.1; 525.2; 608; 625; SM-6410B; SM-6630C; 8082; 8270C  



1154    Groundwater Chemicals Desk Reference 
 

 

Chemical [CASRN] Test Method 
PCB-1260 [11096-82-5] ...........................................505; 508; 508.1; 525.2; 608; 625; SM-6410B; SM-6630C; 8082; 8270C  
PCBs..................................................................................................................................................................................... 508A 
Pebulate [1114-71-2]....................................................................................................................................................507; 525.2 
Pendimethalin [40487-42-1] .................................................................................................................................................8091 
Pentachlorobenzene [608-93-5]............................................................................................................................... 8121; 8270C 
2,2′,3,4,5′-Pentachlorobiphenyl [38380-02-8] .....................................................................................................................8082 
2,2′,3′,4,6-Pentachlorobiphenyl [60233-25-2] .........................................................................................................525.1; 525.2 
2,2′,4,4′,5-Pentabromodiphenyl ether [60348-60-9] ..............................................................................................................527 
2,2′,4,4′,6-Pentabromodiphenyl ether [189084-64-8] ............................................................................................................527 
2,2′,4,5,5′-Pentachlorobiphenyl [37680-73-2] ........................................................................................................8082; 8275A 
2,3,3′,4′,6-Pentachlorobiphenyl [38380-03-9] .....................................................................................................................8082 
2,3′,4,4′,6-Pentachlorobiphenyl [31508-00-6] .................................................................................................................. 8275A 
1,2,3,7,8-Pentachlorodibenzo-p-dioxin [40321-76-4].............................................................................................8280A; 8290 
Pentachlorodibenzo-p-dioxins [36088-22-9]..................................................................................................................... 8081A 
1,2,3,7,8-Pentachlorodibenzofuran [57117-41-6] ...................................................................................................8280A; 8290 
2,3,4,7,8-Pentachlorodibenzofuran [57117-31-4] ...................................................................................................8280A; 8290 
Pentachlorodibenzofurans [30402-15-4] ........................................................................................................................... 8280A 
Pentachloroethane [76-01-7]................................................................................................................................... 524.2; 8260B 
Pentachloronitrobenzene [82-68-8] .....................................................................................................SM-6630B; 8091; 8270C 
Pentachlorophenol [87-86-5] .....515.1; 515.2; 515.3; 515.4; 525; 525.1; 525.2; 528; 555; 604; 625; SM-6410B; SM-6420B; 

SM-6640B; 8041; 8151A; 8270C; 8410 
Pentanal [110-62-3]................................................................................................................................ 554; 556; 556.1; 8315A 
2-Pentanone [107-87-9] ........................................................................................................................................ 8015B; 8260B 
Perchlorate [14797-73-0] ............................................................................................................................ 314; 314.1; 331; 332 
cis-Permethrin [61949-76-6].............................................................................................................................508; 508.1; 525.2 
trans-Permethrin [61949-77-7].........................................................................................................................508; 508.1; 525.2 
Phenacetin [62-44-2].......................................................................................................................................................... 8270C 
Phenanthrene [85-01-8] ...........................................525.1; 525.2; 550; 550.1; 610; 625; SM-6040B; SM-6410B; SM-6440B;  
 8100; 8270C; 8275A; 8310; 8410 
Phenobarbital [50-06-6] ..................................................................................................................................................... 8270C 
Phenol [108-95-2] ............................................................ 528; 604; 625; SM-6410B; SM-6420B; 8041; 8270C; 8410; TO-15 
Phenols [64743-03-9].....................................................................................................................................420.1; 420.2; 420.3 
p-Phenylenediamine [106-50-3] ........................................................................................................................................ 8270C 
Phorate[298-02-2] .................................................................................................................................... 8141A; 8270C; 8321A 
Phosalone [2310-17-0]....................................................................................................................................................... 8270C 
Phosgene [75-44-5] ............................................................................................................................................................ TO-15 
Phosmet [732-11-6]............................................................................................................................................... 8141A; 8270C 
Phosphamidon [13171-21-6] ................................................................................................................................ 8141A; 8270C 
Phosphate [14265-44-2]........................................................................................................................ 300; 300.1; 365.1; 365.5 
Phosphorus [7723-14-0]......................................................................................................... 365.1; 365.3; 365.4; 6010B; 6020 
Phthalic anhydride [85-44-9] ............................................................................................................................................. 8270C 
Picloram [1918-02-1]............................................................................................. 515.1; 515.2; 515.3; 515.4; 555; SM-6640B 
Piperonyl sulfoxide [120-62-7].......................................................................................................................................... 8270C 
Platimum [7440-06-4]...........................................................................................................................255.1; 255.2; SM-3111B 
Plutonium [7440-07-5]............................................................................................................................................................911 
Polonium [7440-08-6].............................................................................................................................................................912 
Potassium [7440-09-7].............................................................................. 200.7; 258.1; SM-3111B; 6010B; 6020; SM-3120B 
Profluralin [26399-36-0].......................................................................................................................................................8091 
Promecarb [2631-37-0] .........................................................................................................................................................8318 
Prometon [1610-18-0]..........................................................................................................................................507; 525.2; 526 
Prometryn [7287-19-6] ........................................................................................................................................507; 525.2; 527 
Pronamide [23950-58-5].................................................................................................................................507; 525.2; 8270C 
Propachlor [1918-16-7]....................................................................................................................... 508; 508.1; 525.2; 8321A 
Propachlor ethane sulfonic acid [NA] ....................................................................................................................................535 
Propachlor oxanilic acid [NA] ................................................................................................................................................535 
Propanal [123-38-6] ...................................................................................................................554; 556; 556.1; 8315A; TO-15 
Propanil [709-98-8]............................................................................................................................................................ 8270C 
1-Propanol [71-23-8]............................................................................................................................................. 8015B; 8260B 
2-Propanol [67-63-0]............................................................................................................................................. 8015B; 8260B 
Propargyl alcohol [107-19-7]............................................................................................................................................. 8260B 
1,3-Propane sultone............................................................................................................................................................ TO-15 
Propazine [139-40-2] ...........................................................................................................................................507; 525.2; 527 
Propham [122-42-9]........................................................................................................................................................... 8321A 
β-Propiolactone [57-57-8]..................................................................................................................................... 8260B; TO-15 
Propionitrile [107-12-0] ............................................................................................................................. 524.2; 8015B; 8260B 
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Propoxur [114-26-1] .................................................................................................................. 531.1; 531.2; SM-6610B; 8318 
Propylamine [107-10-8]..................................................................................................................................................... 8260B 
Propylbenzene [103-65-1] ........................................ 502.2; 503.1; 524.2; SM-6040B; SM-6210C,D; SM-6220C; SM-6230D 
1,2-Propyleneimine [75-55-8]............................................................................................................................................ TO-15 
Propylene oxide [75-56-9] ................................................................................................................................................. TO-15 
Propylthiouracil [51-52-5] ................................................................................................................................................. 8270C 
Prothiofos [34643-46-4]..................................................................................................................................................... 8141A 
Pyrene [129-00-0] ........................................................ 525.1; 525.2; 550; 550.1; 610; 625; 8100; 8270C; 8275A; 8310; 8410 
Pyridine [110-86-1].................................................................................................................................. 8015B; 8260B; 8270C 
Quinclorac [84087-01-4] .....................................................................................................................................................515.4 
p-Quinone [106-51-4] ........................................................................................................................................................ 8270C 
Radon [10043-92-2]................................................................................................................................................................913 
Resorcinol [108-46-3] ........................................................................................................................................................ 8270C 
Rhenium [7440-15-5]........................................................................................................................... 264.1; 264.2; SM-3111D 
Rhodium [7440-16-6] ...........................................................................................................................265.1; 265.2; SM-3111B 
Ronnel [299-84-3].............................................................................................................................................................. 8141A 
Rotenone [83-79-4] .......................................................................................................................................................553; 8325 
Ruthenium [7440-18-8] ........................................................................................................................267.1; 267.2; SM-3111B 
Safrole [94-59-7]................................................................................................................................................................ 8270C 
Selenium [7782-49-2] ........... 200.5; 200.7; 200.8; 200.9; 200.12; 270.2; 270.3; 6010B; SM-3113B; SM-3114B; SM-3120B 
Siduron [1982-49-6]................................................................................................................................ 532; 553; 8321A; 8325 
Silica [7631-86-9] .........................................................................................................200.5; 200.7; 370.1; 6010B; SM-3120B 
Silicate [12627-13-3] ..............................................................................................................................................................366 
Silicon [7440-21-3] .....................................................................................................................................................SM-3111D 
Silver [7740-22-4].................200.5; 200.7; 200.8; 200.9; 272.1; 272.2; 6010B; 6020; SM-3111B,C; SM-3113B; SM-3120B 
Silvex [93-72-1] ............................................ 505; 508.1; 515.1; 515.2; 515.3; 515.4; 525.2; 555; SM-6640B; 8151A; 8321A 
Simazine [122-34-9] ................................................................................................505; 507; 525; 525.1; 525.2; 551.1; 8141A 
Simetryn [1014-70-6]...................................................................................................................................................507; 525.2 
Sodium [7440-23-5]............................................................200.5; 200.7; 273.1; 273.2; 6010B; 6020; SM-3111B; SM-3120B 
Solvent red 3 [6535-42-8].................................................................................................................................................. 8321A 
Solvent red 23 [85-86-9].................................................................................................................................................... 8321A 
Stirofos [22248-79-9]......................................................................................................................................507; 525.2; 8141A 
Strobane [8001-50-1] .................................................................................................................................................. SM-6630B 
Strontium [7440-24-6] ............................................................................................................... 6010B; SM-3111B; SM-3120B 
Strychnine [57-24-9] .....................................................................................................................................525; 8270C; 8321A 
Styrene [100-42-5] ................................. 502.2; 503.1; 524.2; SM-6210C,D; SM-6220C; SM-6230D; 8021B; 8260B; TO-15 
Styrene oxide [96-09-3] ..................................................................................................................................................... TO-15 
Sulfallate [95-06-7] ............................................................................................................................................................ 8270C 
Sulfate [14808-79-8] .......................................................................................................300; 300.1; 375.1; 375.2; 375.3; 375.4 
Sulfite [14265-45-3].............................................................................................................................................................377.1 
Sulfotepp [3689-24-5]........................................................................................................................................... 8141A; 8270C 
Sulprofos [35400-43-2]...................................................................................................................................................... 8141A 
2,4,5-T [93-76-5]..........................................................................515.1; 515.2; 515.3; 515.4; 555; SM-6640B; 8151A; 8321A 
2,4,5-T, butyl ester [93-79-8]............................................................................................................................................. 8321A 
2,4,5-T, butoxyethanol ester [2545-59-7].......................................................................................................................... 8321A 
TCDD [1746-01-6] .......................................................................................................................................................613; 8290 
Terbacil [5902-51-2] ....................................................................................................................................................507; 525.2 
Terbufos [13071-79-9]...............................................................................................................507; 525.2; 526; 8141A; 8270C 
Terbufos sulfone [56070-16-7 ................................................................................................................................................527 
Tebuthiuron [34014-18-1] ..................................................................................................................... 507; 525.2; 532; 8321A 
Terbutryn [886-50-0] ..............................................................................................................................................................507 
1,2,3,4-Tetrachlorobenzene [634-66-2] ................................................................................................................................8121 
1,2,3,5-Tetrachlorobenzene [634-90-2] ................................................................................................................................8121 
1,2,4,5-Tetrachlorobenzene [95-94-2] ..................................................................................................................... 8121; 8270C 
2,2′,3,5′-Tetrachlorobiphenyl [41464-39-5] ............................................................................................................8082; 8275A 
2,2′,4,4′-Tetrachlorobiphenyl [2437-79-8] ...............................................................................................................525.1; 525.2 
2,2′,4,5′-Tetrachlorobiphenyl [41464-40-8] ...................................................................................................................... 8275A 
2,2′,5,5′-Tetrachlorobiphenyl [35693-99-3] ............................................................................................................8082; 8275A 
2,3′,4,4′-Tetrachlorobiphenyl [32598-10-0] ............................................................................................................8082; 8275A 
Tetrachlorodibenzo-p-dioxins [41903-57-5] ..................................................................................................................... 8081A 
2,3,7,8-Tetrachlorodibenzofuran [51207-31-9].......................................................................................................8280A; 8290 
Tetrachlorodibenzofurans [55722-27-5]............................................................................................................................ 8280A 
1,1,1,2-Tetrachloroethane [630-20-6].....................................................................502.2; 524.2; SM-6230C,D; 8021B; 8260B 
1,1,2,2-Tetrachloroethane [79-34-5]............................502.2; 524.2; 601; 624; SM-6040B; SM-6210B,C,D; SM-6230B,C,D; 
 8021B; 8260B; TO-15 
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Tetrachloroethylene [127-18-4]............502.2; 503.1; 524.2; 551; 551.1; 601; 624; SM-6040B; SM-6210B; SM-6210B,C,D; 
 SM-6230B,C,D; 8021B; 8260B; TO-15 
2,3,4,5-Tetrachloronitrobenzene [879-30-0] ........................................................................................................................8091 
2,3,5,6-Tetrachloronitrobenzene [117-18-0] ........................................................................................................................8091 
2,3,4,5-Tetrachlorophenol [4901-51-3] ................................................................................................................................8041 
2,3,4,6-Tetrachlorophenol [58-90-2] ....................................................................................................................... 8041; 8270C 
2,3,5,6-Tetrachlorophenol [935-95-5] ..................................................................................................................................8041 
Tetrachlorovinphos [961-11-5].......................................................................................................................................... 8270C 
Tetraethyl pyrophosphate [107-49-3] ................................................................................................................................ 8270C 
Tetraethyl pyrophosphite [21646-99-1]............................................................................................................................. 8141A 
Tetrahydrofuran [109-99-9] .................................................................................................................................................524.2 
Tetrazene [31330-63-9] ........................................................................................................................................................8331 
Tetryl [479-45-8]...........................................................................................................................................................529; 8330 
Thallium [7440-28-0]...............................................200.7; 200.8; 200.9; 279.1; 279.2; 6010B; 6020; SM-3111B; SM-3120B 
Thidiazuron [51707-55-2].......................................................................................................................................................532 
Thiofanox [39196-18-4]..................................................................................................................................................... 8321A 
Thiophenol [108-98-5]....................................................................................................................................................... 8270C 
Thorium [7440-29-1] .............................................................................................................................. 200.8; 910; SM-3111D 
Tin [7440-31-5]......................................................................... 200.5; 200.9; 282.1; 282.2; 6010B; SM-3111B; SM-3113A,B 
Titanium [7440-32-6].................................................................................................... 283.1; 283.2; 6010B; 6020; SM-3111D 
o-Tolualdehyde [620-23-5]................................................................................................................................................ 8315A 
m-Tolualdehyde [529-20-4] ............................................................................................................................................... 8315A 
p-Tolualdehyde [104-87-0]................................................................................................................................................ 8315A 
Toluene [108-88-3] .........502.2; 503.1; 524.2; 602; 624; SM-6210B,C,D; SM-6220B,C; SM-6230D; 8021B; 8260B; TO-15 
2,4-Toluene diisocyanate [584-84-9]................................................................................................................................. 8270C 
o-Toluidine [95-53-4] .............................................................................................................................. 8015B; 8260B; 8270C 
Toxaphene [8001-35-2] ..................505; 508; 508.1; 525; 525.1; 525.2; 608; 625; SM-6410B; SM-6630B,C; 8081A; 8270C 
Triadimefon [43121-43-3] ...........................................................................................................................................507; 525.2 
Tribromoacetic acid [75-96-7]..................................................................................................................................552.2; 552.3 
Tri-n-butyltin chloride [1461-22-9] .....................................................................................................................................282.3 
Trichlorfon [52-68-6]............................................................................................................................................8141A; 8321A 
Trichloroacetonitrile [545-06-2] ..................................................................................................................................551; 551.1 
Trichloroacetic acid [76-03-9] .......................................................................................... 552; 552.1; 552.2; 552.3; SM-6251B 
2,4,5-Trichloroaniline [636-30-6].........................................................................................................................................8131 
2,4,6-Trichloroaniline [634-93-5].........................................................................................................................................8131 
2,3,6-Trichloroanisole [50375-10-5] .......................................................................................................................... SM-6040B 
1,2,3-Trichlorobenzene [87-61-6]...................... 502.2; 503.1; 524.2; SM-6040B; SM-6210D; SM-6220C; SM-6230D; 8121 
1,2,4-Trichlorobenzene [120-82-1]............. 502.2; 503.1; 524.2; 612; 625; SM-6040B; SM-6210D; SM-6220C; SM-6230D; 

SM-6410B; 8021B; 8121; 8260B; 8270C; 8275A; 8410; TO-15 
1,3,5-Trichlorobenzene [108-70-3]...................................................................................................................SM-6040B; 8121 
2,2′,5-Trichlorobiphenyl [37680-65-2]....................................................................................................................8082; 8275A 
2,3′,5-Trichlorobiphenyl [3844-81-4]................................................................................................................................ 8275A 
2,4,5-Trichlorobiphenyl [15862-07-4]......................................................................................................................525.1; 525.2 
2,4′,5-Trichlorobiphenyl [16606-02-3].............................................................................................................................. 8275A 
2,4′,5-Trichlorobiphenyl [16606-02-3]....................................................................................................................8082; 8275A 
1,1,1-Trichloroethane [71-55-6] .............. 502.2; 524.2; 551; 551.1; 601; 624; SM-6040B; SM-6210B,C,D; SM-6230B,C,D; 

8021B; 8260B; TO-15 
1,1,2-Trichloroethane [79-00-5] ...................... 502.2; 524.2; 551.1; 601; 624; SM-6040B; SM-6210B,C,D; SM-6230B,C,D; 

8021B; 8260B; TO-15 
Trichloroethylene [79-01-6].......... 502.2; 503.1; 524.2; 551; 551.1; 601; 624; SM-6040B; SM-6210B,C,D; SM-6230B,C,D; 

8021B; 8260B; TO-15 
Trichlorofluoromethane [75-69-4].......................... 502.2; 524.2; 601; 624; SM-6210B,C,D; SM-6230B,C,D; 8021B; 8260B 
Trichloronate [327-98-0] ................................................................................................................................................... 8141A 
2,3,4-Trichloronitrobenzene [17700-09-3]...........................................................................................................................8091 
2,4,5-Trichloronitrobenzene [89-69-0] .................................................................................................................................8091 
2,4,6-Trichloronitrobenzene [18708-70-8]...........................................................................................................................8091 
2,3,4-Trichlorophenol [15950-66-0].....................................................................................................................................8041 
2,3,5-Trichlorophenol [933-78-8].........................................................................................................................................8041 
2,3,6-Trichlorophenol [933-75-5].........................................................................................................................................8041 
2,4,5-Trichlorophenol [95-95-4]....................................................................................................................8041; 8270C; 8410 
2,4,6-Trichlorophenol [88-06-2]...............526; 528; 552; 604; 625; SM-6251B; SM-6410B; SM-6420B; 8041; 8270C; 8410 
2,3,4-Trichlorophenyl 4-nitrophenyl ether [NA]..................................................................................................................8111 
2,3,5-Trichlorophenyl 4-nitrophenyl ether [NA]..................................................................................................................8111 
2,3,6-Trichlorophenyl 4-nitrophenyl ether [NA]..................................................................................................................8111 
2,4,5-Trichlorophenyl 4-nitrophenyl ether [22532-68-9].....................................................................................................8111 
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3,4,5-Trichlorophenyl 4-nitrophenyl ether [NA]..................................................................................................................8111 
1,2,3-Trichloropropane [96-18-4].................... 502.2; 504.1; 524.2; 551.1; 555; SM-6210C,D; SM-6230C,D; 8021B; 8260B 
1,1,1-Trichloropropanone [918-00-3]..........................................................................................................................551; 551.1 
Tri-o-cresyl phosphate [78-30-8]....................................................................................................................................... 8141A 
Tricyclazole [41814-78-2] ...........................................................................................................................................507; 525.2 
Triethylamine [121-44-8]................................................................................................................................................... TO-15 
O,O,O-Triethyl phosphorothioate [126-68-1] ................................................................................................................... 8270C 
Trifluralin [1582-09-8]............................................................................... 508; 508.1; 525.2; 551.1; SM-6630B; 8091; 8270C 
2,4,5-Trimethylaniline [137-17-7]..................................................................................................................................... 8270C 
1,2,4-Trimethylbenzene [95-63-6]....................................................502.2; 503.1; 524.2; SM-6210D; SM-6220C; SM-6230D 
1,3,5-Trimethylbenzene [108-67-8]...............................................................................................................502.2; 503.1; 524.2 
2,2,4-Trimethylpentane [540-84-1] ................................................................................................................................... TO-15 
Trimethyl phosphate [512-56-1]........................................................................................................................................ 8270C 
1,3,5-Trinitrobenzene [99-35-4] ......................................................................................................................529; 8270C; 8330 
2,4,6-Trinitrotoluene [118-96-7]...................................................................................................................................529; 8330 
Tris(2,3-dibromopropyl) phosphate [126-72-7] ................................................................................................... 8270C; 8321A 
Tri-p-tolyl phosphate [78-32-0] ......................................................................................................................................... 8270C 
Uranium [7440-61-1] .................................................................................................................................................200.10; 908 
Urethane 51-79-6] .............................................................................................................................................................. TO-15 
Vanadium [7440-62-2]..........................................200.5; 200.7; 200.8; 200.10; 286.1; 286.2; 6010B; SM-3111D; SM-3120B 
Vernolate [1929-77-7]..................................................................................................................................................507; 525.2 
Vinyl acetate [108-05-4] ....................................................................................................................................... 8260B; TO-15 
Vinyl bromide [593-60-2].................................................................................................................................................. TO-15 
Vinyl chloride [75-01-4] ............................ 502.2; 524.2; 601; 624; SM-6210B,C,D; SM-6230B,C,D; 8021B; 8260B; TO-15 
o-Xylene [95-47-6] ............ 502.2; 503.1; 524.2; SM-6040B; SM-6210C,D; SM-6220C; SM-6230D; 8021B; 8260B; TO-15 
m-Xylene [108-38-3].............................. 502.2; 503.1; 524.2; SM-6210C,D; SM-6220C; SM-6230D; 8021B; 8260B; TO-15 
p-Xylene [106-42-3] .............................. 502.2; 503.1; 524.2; SM-6210C,D; SM-6220C; SM-6230D; 8021B; 8260B; TO-15 
Xylenes [1330-20-7] ....................................................................................................................................502.2; 524.2; TO-15 
Zinc [7440-66-6] ...................................................................... 200.5; 200.7; 200.8; 289.1; 289.2; 6010B; 6020; SM-3111B,C 
Zinophos [297-97-2] ............................................................................................................................................. 8141A; 8270C 
NA – not assigned or not available 
 
Note: Every effort has been made to ensure this list is accurate, reliable, and includes the most recent test methods available. 
Advances in analytical technologies and revisions to current test methods are an ongoing process. Therefore, due to the ever 
evolving test methods, the listed methods above may not be inclusive of all methods currently available. Also, it is possible the 
listed test methods are subject to revision(s) and may be replaced/superceded by a new test method(s). Thus, the reader should 
consult peer-reviewed documents before relying on the information provided. 



 

1158 

Table 3a. Test Method Number Index to Test Method Title 
 
 Method Title  
 U.S. EPA Test Methods 
100.1 Asbestos (Transmission Electron Microscope) 
100.2 Asbestos (Transmission Electron Microscope) 
200.5 Determination of Trace Elements in Drinking Water by Axially Viewed Inductively Coupled Plasma-Atomic 

Emission Spectrometry 
200.7 Determination of Metals and Trace Elements in Water and Wastes by Inductively Coupled Plasma-Atomic 

Emission-Spectroscopy 
200.8 Determination of Trace Elements in Water and Wastes by Inductively Coupled Plasma-MS 
200.9 Determination of Trace Elements by Stabilized Temperature Graphite Furnace AA 
200.10 Determination of Trace Elements in Marine Waters by On-line Chelation Preconcentration and Inductively Coupled 

Plasma - MS 
200.12 Determination of Trace Elements in Marine Waters by Stabilized Temperature Graphite Furnace Atomic Absorption 
200.13 Determination of Trace Elements in Marine Water by Off-Line Chelation Preconcentration with Graphite Furnace 

Atomic Absorption 
202.1 Aluminum (AA, Direct Aspiration) 
202.2 Aluminum (AA, Furnace Technique) 
204.1 Antimony (AA, Direct Aspiration) 
204.2 Antimony (AA, Furnace Technique) 
206.2 Arsenic (AA, Furnace Technique) 
206.3 Arsenic (AA, Gaseous-Hydride) 
206.4 Arsenic (Spectrophometric - silver diethyldithiocarbamate) 
208.1 Barium (AA, Direct Aspiration) 
208.2 Barium (AA, Furnace Technique) 
210.1 Beryllium (AA, Direct Aspiration) 
210.2 Beryllium (AA, Furnace Technique) 
212.3 Boron (Colorimetric, Curcumin) 
213.1 Cadmium (AA, Direct Aspiration) 
213.2 Cadmium (AA, Furnace Technique) 
215.1 Calcium (AA, Direct Aspiration) 
215.2 Calcium (Titrimetric, EDTA) 
218.1 Chromium (AA, Direct Aspiration) 
218.2 Chromium (AA, Furnace Technique) 
218.3 Chromium (AA, Chelation-Extraction) 
218.4 Hexavalent Chromium (Chelation Extraction and AA) 
218.5 Hexavalent Chromium (AA, Furnace Technique) 
218.6 Hexavalent Chromium (Ion Chromatography) 
219.1 Cobalt (AA, Direct Aspiration) 
219.2 Cobalt (AA, Furnace Technique) 
220.1 Copper (AA, Direct Aspiration) 
220.2 Copper (AA, Furnace Technique) 
231.1 Gold (AA, Direct Aspiration) 
231.2 Gold (AA, Furnace Technique) 
235.1 Iridium (AA, Direct Aspiration) 
235.2 Iridium (AA, Furnace Technique) 
236.1 Iron (AA, Direct Aspiration) 
236.2 Iron (AA, Furnace Technique) 
239.1 Lead (AA, Direct Aspiration) 
239.2 Lead (AA, Furnace Technique) 
242.1 Magnesium (AA, Direct Aspiration) 
243.1 Manganese (AA, Direct Aspiration) 
243.2 Manganese (AA, Furnace Technique) 
245.1 Determination of Mercury in Water by Cold Vapor AA Spectrometry 
245.2 Mercury (Automated Cold Vapor Technique) 
245.3 Mercury, Inorganic II by HPLC/ECD 
246.1 Molybdenum (AA, Direct Aspiration) 
246.2 Molybdenum (AA, Furnace Technique) 
249.1 Nickel (AA, Direct Aspiration) 
249.2 Nickel (AA, Furnace Technique) 
252.1 Osmium (AA, Direct Aspiration) 
252.2 Osmium (AA, Furnace Technique) 
253.1 Palladium (AA, Direct Aspiration) 
253.2 Palladium (AA, Furnace Technique) 
255.1 Platinum (AA, Direct Aspiration) 
255.2 Platinum (AA, Furnace Technique) 
258.1 Potassium (AA, Direct Aspiration) 
264.1 Rhenium (AA, Direct Aspiration) 
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264.2 Rhenium (AA, Furnace Technique) 
265.1 Rhodium (AA, Direct Aspiration) 
265.2 Rhodium (AA, Furnace Technique) 
267.1 Ruthenium (AA, Direct Aspiration) 
267.2 Ruthenium (AA, Furnace Technique) 
270.2 Selenium (AA, Furnace Technique) 
270.3 Selenium (AA, Gaseous Hydride) 
272.1 Silver (AA, Direct Aspiration) 
272.2 Silver (AA, Furnace Technique) 
273.1 Sodium (AA, Direct Aspiration) 
273.2 Sodium (AA, Furnace Technique) 
279.1 Thallium (AA, Direct Aspiration) 
279.2 Thallium (AA, Furnace Technique) 
282.1 Tin (AA, Direct Aspiration) 
282.2 Tin (AA, Furnace Technique) 
282.3 Determination of Tributyltin Chloride in Marine and Fresh Waters by LSE and GC with ECD 
283.1 Titanium (AA, Direct Aspiration) 
283.2 Titanium (AA, Furnace Technique) 
286.1 Vanadium (AA, Direct Aspiration) 
286.2 Vanadium (AA, Furnace Technique) 
289.1 Zinc (AA, Direct Aspiration) 
289.2 Zinc (AA, Furnace Technique) 
300 Determination of Inorganic Anions by Ion Chromatography 
300.1 Determination of Inorganic Anions in Drinking Water by Ion Chromatography 
314 Determination of Perchlorate in Drinking Water by Ion Chromatography 
314.1 Determination of Perchlorate in Drinking Water using Inline Column Concentration/Matrix Elimination Ion 

Chromatography with Suppressed Conductivity Detection 
317 Determination of Inorganic Oxyhalide Disinfection By-products in Drinking Water using Ion Chromatography with 

the Addition of a Postcolumn Reagent for Trace Bromate Analysis 
320.1 Bromide (Titrimetric) 
321.8 Determination of Bromate in Drinking Waters by Ion Chromatography Inductively Coupled Plasma – MS 
325.1 Chloride (Colorimetric, Automated Ferricyanide A I) 
325.2 Chloride (Colorimetric, Automated Ferricyanide A II) 
325.3 Chloride (Titrimetric, Mercuric Nitrate) 
326 Determination of Inorganic Oxyhalide Disinfection By-Products in Drinking Water using Ion Chromatography 

Incorporating the Addition of a Suppressor Acidified Postcolumn Reagent for Trace Bromate Analysis 
327 Determination of Chlorine Dioxide and Chlorite Ion in Drinking Water using Lissamine Green B and Horseradish 

Peroxidase with Detection by Visible Spectrophotometry 
330.1 Chlorine, Total Residual (Titrimetric, Amperometric) 
330.2 Chlorine, Total Residual [Titrimetric, Back; Iodometric (Starch or Amperometric)] 
330.3 Chlorine, Total Residual (Titrimetric, Iodometric) 
330.4 Chlorine, Total Residual (Titrimetric, DPD-FAS) 
330.5 Chlorine, Total Residual (Spectrophotometric, DPD) 
331 Determination of Perchlorate in Drinking Water by LC Electrospray Ionization MS 
332 Determination of Perchlorate in Drinking Water by Ion Chromatography with Suppressed Conductivity and 

Electrospray Ionization MS 
335.1 Cyanide, Amenable to Chlorination (Titrimetric; Spectrophotometric) 
335.2 Cyanide, Total (Titrimetric; Spectrophotometric) 
335.3 Cyanide, Total (Colorimetric, Automated UV) 
335.4 Determination of Total Cyanide by Semi-Automated Colorimetry 
340.1 Fluoride (Colorimetric, Bellack Distillation) 
340.2 Fluoride (Potentiometric) 
340.3 Fluoride (Colorimetric, Automated Complexone) 
345.1 Iodide (Titrimetric) 
349 Determination of Ammonia in Estuarine and Coastal Waters by Gas Segmented Continuous Flow Colorimetric 

Analysis 
350.1 Nitrogen, Ammonia (Colorimetric, Automated Phenate) 
350.2 Nitrogen, Ammonia (Colorimetric; Titrimetric; Potentiometric - Distillation Procedure) 
350.3 Nitrogen, Ammonia (Potentiometric, Ion Selective Electrode) 
351.1 Nitrogen, Kjeldahl, Total (Colorimetric, Automated Phenate) 
351.2 Nitrogen, Kjeldahl, Total (Colorimetric, Semi-Automated Digester, AA II) 
351.3 Nitrogen, Kjeldahl Total (Colorimetric; Titrimetric; Potentiometric) 
351.4 Nitrogen, Kjeldahl, Total (Potentiometric, Ion Selective Electrode) 
352.1 Nitrogen, Nitrate (Colorimetric, Brucine) 
353.2 Determination of Nitrate-Nitrite Nitrogen by Automated Colorimetry 
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353.4 Determination of Nitrate and Nitrite in Estuarine and Coastal Waters by Gas Segmented Continuous Flow 

Colorimetric Analysis 
354.1 Nitrogen, Nitrite (Spectrophometric) 
360.1 Oxygen, Dissolved (Membrane Electrode) 
360.2 Oxygen, Dissolved (Modified Winkler, Full Bottle Technique) 
365.1 Determination of Phosphorus by Semi-Automated Colorimetry 
365.3 Phosphorus, All Forms (Colorimetric, Ascorbic Acid, Two Reagents) 
365.4 Phosphorus, Total (Colorimetric, Automated, Block Digester AA II) 
365.5 Determination of Orthophosphate in Estuarine and Coastal Waters by Automated Colorimetric Analysis 
366 Determination of Dissolved Silicate in Estuarine and Coastal Waters by Gas Segmented Continuous Flow 

Colorimetric Analysis 
370.1 Silica, Dissolved (Colorimetric) 
375.1 Sulfate (Colorimetric, Automated, Chloranilate) 
375.2 Sulfate (Colorimetric, Automated, Methylthymol Blue, AA II) 
375.3 Sulfate (Gravimetric) 
375.4 Sulfate (Turbidimetric) 
377.1 Sulfite (Titrimetric) 
420.1 Phenolics (Spectrophotometric, Manual 4-AAP with Distillation) 
420.2 Phenolics (Spectrophotometric, Automated 4-AAP with Distillation) 
420.3 Phenolics (Spectrophotometric, MBTH with Distillation) 
440 Determination of Carbon and Nitrogen in Sediments and Particulates of Estuarine/Coastal Waters using Elemental 

Analysis 
445 In Vitro Determination of Chlorophyll a and Pheophytin a in Marine and Freshwater Phytoplankton by 

Fluorescence 
446 In Vitro Determination of Chlorophylls a, b, c1 + c2 and Pheopigments in Marine and Freshwater Algae by Visible 

Spectrophotometry 
447 Determination of Chlorophylls a and b and Identification of other Pigments of Interest in Marine and Freshwater 

Algae using HPLC with Visible Wavelength Detection 
501.1 Analysis of Trihalomethanes in Drinking Water by the Purge and Trap Method 
501.2 Analysis of Trihalomethanes in Drinking Water by Liquid/Liquid Extraction 
501.3 Analysis of Trihalomethanes in Drinking Water by GC/MS and Selected Ion Monitoring 
502.1 Volatile Halogenated Organic Compounds in Water by Purge and Trap GC 
502.2 Volatile Organic Compounds in Water by Purge and Trap GC with Photoionization and Electrolytic Conductivity 

Detectors in Series 
503.1 Volatile Organic and Unsaturated Organic Compounds in Water by Purge and Trap GC 
504 1,2-Dibromoethane (EDB) and 1,2-Dibromo-3-chloropropane (DBCP) in Water by Microextraction and GC 
504.1 1,2-Dibromoethane (EDB), 1,2-Dibromo-3-chloropropane (DCP), and 1,2,3-trichloropropane (123TCP) in Water by 

Microextraction and GC 
505 Analysis of Organohalide Pesticides and Commerical Polychlorinated Biphenyl Products in Water by Micro-

Extraction and GC 
506 Determination of Phthalate and Adipate Esters in Drinking Water by LLE or LSE and GC with Photoionization 

Detection 
507 Determination of Nitrogen- and Phosphorus-Containing Pesticides in Water by GC with a Nitrogen-Phosphorus 

Detector 
508 Determination of Chlorinated Pesticides in Water by GC with an ECD 
508A Screening for Polychlorinated Biphenyls by Perchlorination and GC 
508.1 Determination of Chlorinated Pesticides, Herbicides, and Organohalides by LSE and Electron Capture GC 
515.4 Determination of Chlorinated Acids in Drinking Water by Liquid-Liquid Microextraction, Derivatization, and Fast 

GC with ECD 
524.1 Measurement of Purgeable Organic Compounds in Water by Packed Column GC/MS 
515.1 Determination of Chlorinated Acids in Water by GC with an ECD 
515.2 Determination of Chlorinated Acids in Water using LSE and GC with an ECD 
515.3 Determination of Chlorinated Acids in Water using LLE, Derivatization, and GC with ECD 
515.4 Determination of Chlorinated Acids in Water using Liquid-Liquid Microextraction, Derivatization, and Fast GC 

with ECD 
521 Determination of Nitrosamines in Drinking Water by SPE and Capillary Column GC with Large Volume Injection 

and Chemical Ionization Tandem MS 
524.2 Measurement of Purgeable Organic Compounds in Water by Capillary Column GC/MS 
525 Determination of Organic Compounds in Drinking Water by LSE and Capillary Column GC/MS 
525.1 Determination of Organic Compounds in Drinking Water by LSE and Capillary Column GC/MS 
525.2 Methods for the Determination of Organic Compounds in Drinking Water-Supplement III (EPA/600/R-95-131) 
526 Determination of Selected Semivolatile Organic Compounds in Drinking Water by Solid-Phase Extraction and  
 Capillary Column GC/MS 
527 Determination of Selected Pesticides and Flame Retardants in Drinking Water by SPE and Capillary Column 

GC/MS 
528 Determination of Phenols in Drinking Water by SPE and Capillary Column GC/MS 
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529 Determination of Explosives and Related Compounds in Drinking Water by SPE and Capillary Column GC/MS 
531.1 Measurement of N-Methylcarbamoyloximes and N-Methylcarbamates in Water by Direct Aqueous Injection HPLC 

with Postcolumn Derivatization 
531.2 Measurement of N-Methylcarbamoyloximes and N-Methylcarbamates in Water by Direct Aqueous Injection HPLC 

with Postcolumn Derivatization 
532 Determination of Phenylurea Compounds in Drinking Water by SPE and HPLC with UV Detection. 
535 Measurement of Chloroacetanilide and Chloroacetamide Herbicide Degradates in Drinking Water by SPE and 

LC/Tandem/MS 
547 Determination of Glyphosphate in Drinking Water by Direct-Aqueous Injection HPLC, Post-Column 

Derivatization, and Fluorescence Detection 
548.1 Determination of Endothall in Drinking Water by Ion-Exchange Extraction, Acidic Methanol Methylation, and 

GC/MS 
549.1 Determination of Diquat and Paraquat in Drinking Water by LSE and HPLC with UV Detection 
549.2 Determination of Diquat and Paraquat in Drinking Water by LSE and HPLC with UV Detection 
550 Determination of Polycyclic Aromatic Hydrocarbons in Drinking Water by LLE and HPLC Coupled UV and 

Fluorescence Detection 
550.1 Determination of Polycyclic Aromatic Hydrocarbons in Drinking Water by LLE and HPLC Coupled UV and 

Fluorescence Detection 
551 Determination of Chlorinated Disinfection Byproducts and Chlorinated Solvents in Drinking Water by LLE and GC 

with ECD 
551.1 Determination of Chlorinated Disinfection Byproducts and Chlorinated Solvents, and Halogenated 

Pesticides/Herbicides in Drinking Water by LLE and GC with ECD 
552 Determination of Haloacetic Acids in Drinking Water by LLE, Derivatization, and GC with ECD 
552.1 Determination of Haloacetic Acids and Dalapon in Drinking Water by Ion-Exchange LSE and GC with ECD 
552.2 Determination of Haloacetic Acids and Dalapon in Drinking Water by LLE, Derivatization, and GC with ECD 
552.3 Determination of Haloacetic Acids and Dalapon in Drinking Water by Liquid-Liquid Microextraction, 

Derivatization, and GC with ECD 
553 Determination of Benzidines and Nitrogen-Containing Pesticides in Water by LLE or LSE and Reverse Phase 

HPLC/Particle Beam/MS 
554 Determination of Carbonyl Compounds in Drinking Water by DNPH Derivatization and HPLC 
555 Determination of Chlorinated Acids in Water by HPLC with a Photodiode Array UV Detector 
555.1 Methods for the Determination of Organic Compounds in Drinking Water-Supplement III (EPA/600/R-95-131) 
556 Determination of Carbonyl Compounds in Drinking Water by Pentafluorobenzylhydroxylamine Derivation and 

Capillary GC with ECD 
556.1 Determination of Carbonyl Compounds in Drinking Water by Fast GC 
601 Determination of 29 Purgeable Halocarbons in Municipal and Industrial Discharges using GC 
602 Determination of Various Purgeable Aromatics in Municipal and Industrial Discharges using GC 
603 Determination of Acrolein and Acrylonitrile in Municipal and Industrial Discharges using GC 
604 Determination of Phenol and Certain Substituted Phenols in Municipal and Industrial Discharges using GC 
605 Determination of Certain Benzidines in Municipal and Industrial Discharges using LLE and HPLC 
606 Determination of Phthalate Esters in Municipal and Industrial Discharges using LLE and GC 
607 Determination of Certain Nitrosamines in Municipal and Industrial Discharges using LLE and GC 
608 Determination of Organochlorine Pesticides and PCBs in Municipal and Industrial Discharges using LLE and GC 
609 Determination of Certain Nitroaromatics and Isophorone in Municipal and Industrial Discharges using LLE and GC 
610 Determination of Certain Polynuclear Aromatic Hydrocarbons in Municipal and Industrial Discharges using LLE 

and GC 
611 Determination of Certain Halo Ethers in Municipal and Industrial Discharges using LLE and GC 
612 Determination of Certain Chlorinated Hydrocarbons in Municipal and Industrial Discharges using LLE and GC 
613 Determination of 2,3,7,8-Tetrachlorodibenzo-p-dioxin in Municipal and Industrial Discharges using LLE and 

GC/MS 
624 Determination of Purgeable Organics in Municipal and Industrial Discharges using Purge and Trap GC/MS 
625 Determination of Base Neutrals and Acids in Municipal and Industrial Discharges using LLE and GC/MS 
908 Uranium in Drinking Water 
910 Thorium in Drinking Water 
911 Plutonium in Drinking Water 
912 Plutonium-210 in Drinking Water 
913 Radon in Drinking Water 
TO-15 Determination of Toxic Organics Compounds in Ambient Air 
 
 SW-846 Solid Waste Methods 
8011 1,2-Dibromoethane and 1,2-Dibromo-3-chloropropane by Microextraction and GC 
8015B Nonhalogenated Organics using GC/FID 
8021B Aromatic and Halogenated Volatiles by GC using Photoionization and/or Electrolytic Conductivity Detectors 
8031 Acrylonitrile by GC 
8032A Acrylamide by GC 
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8033 Acetonitrile by GC with Nitrogen-Phosphorus Detection 
8041 Phenols by GC 
8061A Phthalate Esters by GC with ECD 
8070A Nitrosamines by GC 
8081A Organochlorine Pesticides by GC 
8082 PCBs by GC 
8091 Nitroaromatics and Cyclic Ketones by GC 
8100 Polynuclear Aromatic Hydrocarbons 
8111 Haloethers by GC 
8121 Chlorinated Hydrocarbons by GC: Capillary Column Technique 
8131 Aniline and Selected Derivatives by GC 
8141A Organophosphorus Compounds by GC: Capillary Column Technique 
8151A Chlorinated Herbicides by GC using Methylation or Pentafluorobenzylation Derivatization 
8260B Volatile Organic Compounds by GC/MS 
8070A Nitrosamines by GC 
8270C Semivolatile Organic Compounds by GC/MS 
8275A Semivolatile Organic Compounds (PAHs and PCBs) in Soils/Sludges and Solid Wastes using Thermal Extrac-

tion/GC/MS 
8280A The Analysis of Polychlorinated Dibenzo-p-dioxins and Polychlorinated Dibenzofurans by High Resolution 

GC/Low Resolution MS 
8290 Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated Dibenzofurans (PCDFs) by High-Resolution 

GC/High-Resolution MS 
8310 Polynuclear Aromatic Hydrocarbons 
8315A Determination of Carbonyl Compounds by HPLC 
8316 Acrylamide, Acrylonitrile and Acrolein by HPLC 
8318 N-Methylcarbamates by HPLC 
8321A Solvent Extractable Nonvolatile Compounds by HPLC/Thermospray/MS or UV Detection 
8325 Solvent Extractable Nonvolatile Compounds by HPLC/Particle Beam/MS 
8330 Nitroaromatics and Nitramines by HPLC 
8331 Tetrazene by Reverse Phase HPLC 
8332 Nitroglycerine by HPLC 
8410 GC/Fourier Transform-Infrared Spectrometry for Semivolatile Organics: Capillary Column 
8430 Analysis of Bis(2-chloroethyl) Ether and Hydrolysis Products by Direct Aqueous Injection GC/Fourier Transform 
 
 Standard Methods for the Examination of Water and Wastewater 
2570B Transmission Electron Microscopy (Asbestos) 
3111B Direct Air-Acetylene Flame Method (Metals) 
3111C Extraction/Air-Acetylene Flame Method (Metals) 
3111D Direct Nitrous Oxide-Acetylene Flame Method (Metals) 
3112B Cold-Vapor AA Spectrometric Method (Mercury) 
3113B Electrothermal AA Spectrometry (Metals) 
3114B Manual Hydride Generation/AA Spectrometric Method (Arsenic and Selenium) 
3120B Plasma Emission Spectroscopy (Metals) 
6040B Closed-Loop Stripping, GC/MS Analysis (Constituent Concentration by Gas Extraction) 
6210B Purge and Trap Packed-Column GC/MS Method I (VOCs) 
6210C Purge and Trap Packed-Column GC/MS Method II (VOCs) 
6210D Purge and Trap Capillary-Column GC/MS Method (Various Compounds including VOCs) 
6211B Combustible-Gas Indicator Method (methane) 
6220C Purge and Trap GC Method I (Volatile Aromatic Organic Compounds) 
6220D Purge and Trap GC Method II (Volatile Aromatic Organic Compounds) 
6230B Purge and Trap Packed-Column GC/MS Method I (Volatile Halocarbons) 
6230C Purge and Trap Packed-Column GC/MS Method I (Volatile Halocarbons) 
6230D Purge and Trap Capillary-Column GC/MS Method I (Volatile Halocarbons) 
6231B LLE GC method [1,2-Dibromoethane and 1,2-Dibromo-2-chloropropane (DMCP)] 
6232B LLE GC Method (Trihalomethanes and Chlorinated Organic Solvents) 
6251B Micro LLE GC Method (Haloacetic acids and Trichlorophenol) 
6252B o-(2,3,4,5,6-Pentafluorobenzyl)hydroxylamine LLE GC Method (Disinfection By-Products: Aldehydes) 
6410B LLE GC/MS Method (Extractable BNs and Acids) 
6420B LLE GC/MS Method (Phenols) 
6440B LLE Chromatographic Method (PAHs) 
6610B HPLC Method (Carbamate Pesticides) 
6630B LLE GC Method I (Organochlorine Pesticides) 
6630C LLE GC Method II (Organochlorine Pesticides and PCBs) 
6651B Liquid Chromatographic Post-Column Fluorescence Method (Glyphosate) 
6640B Micro LLE GC Method (Acidic Herbicides) 
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Table 4. Typical Bulk Density Values of Soils and Rocks 
 
Soil/Rock Type Bulk Density, B 
Silt ..........................................................................................................................................................................................1.38 
Clay ........................................................................................................................................................................................1.49 
Loess.......................................................................................................................................................................................1.45 
Sand, dune ..............................................................................................................................................................................1.58 
Sand, fine................................................................................................................................................................................1.55 
Sand, medium.........................................................................................................................................................................1.69 
Sand, coarse............................................................................................................................................................................1.73 
Gravel, fine.............................................................................................................................................................................1.76 
Gravel, medium......................................................................................................................................................................1.85 
Gravel, coarse.........................................................................................................................................................................1.93 
Till, predominantly silt...........................................................................................................................................................1.78 
Till, predominantly sand ........................................................................................................................................................1.88 
Till, predominantly gravel .....................................................................................................................................................1.91 
Glacial drift, predominantly silt .............................................................................................................................................1.38 
Glacial drift, predominantly sand ..........................................................................................................................................1.55 
Glacial drift, predominantly gravel........................................................................................................................................1.60 
Siltstone..................................................................................................................................................................................1.61 
Claystone................................................................................................................................................................................1.51 
Sandstone, fine-grained..........................................................................................................................................................1.76 
Sandstone, medium-grained...................................................................................................................................................1.68 
Limestone...............................................................................................................................................................................1.94 
Dolomite.................................................................................................................................................................................2.02 
Schist ......................................................................................................................................................................................1.76 
Basalt ......................................................................................................................................................................................2.53 
Shale .......................................................................................................................................................................................2.53 
Gabbro, weathered .................................................................................................................................................................1.73 
Granite, weathered .................................................................................................................................................................1.50 
Reference: Morris and Johnson (1967) 
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Table 5. Ranges of Porosity Values of Soils and Rocks 
 
Soil/Rock Type Porosity, n 
Basalt ..............................................................................................................................................................................0.03-0.35 
Clay ................................................................................................................................................................................0.34-0.57 
Claystone........................................................................................................................................................................0.41-0.45 
Dolomite.........................................................................................................................................................................0.19-0.33 
Glacial drift, predominantly gravel................................................................................................................................0.35-0.42 
Glacial drift, predominantly sand ..................................................................................................................................0.36-0.48 
Glacial drift, predominantly silt .....................................................................................................................................0.38-0.59 
Gravel, fine.....................................................................................................................................................................0.25-0.40 
Gravel, medium..............................................................................................................................................................0.24-0.44 
Gravel, coarse.................................................................................................................................................................0.25-0.35 
Igneous, dense metamorphic and plutonic.....................................................................................................................0.01-0.05 
Igneous, weathered metamorphic and plutonic .............................................................................................................0.34-0.55 
Limestone.......................................................................................................................................................................0.05-0.56 
Loess...............................................................................................................................................................................0.40-0.57 
Peat .................................................................................................................................................................................0.60-0.80 
Sand + gravel .................................................................................................................................................................0.20-0.35 
Sand, fine........................................................................................................................................................................0.25-0.55 
Sand, medium.................................................................................................................................................................0.28-0.49 
Sand, coarse....................................................................................................................................................................0.30-0.46 
Sand, dune ......................................................................................................................................................................0.35-0.51 
Sandstone, fine-grained..................................................................................................................................................0.14-0.49 
Sandstone, medium-grained...........................................................................................................................................0.30-0.44 
Schist ..............................................................................................................................................................................0.05-0.55 
Shale ...............................................................................................................................................................................0.01-0.10 
Silt ..................................................................................................................................................................................0.34-0.61 
Siltstone..........................................................................................................................................................................0.20-0.41 
Till, clay-loam................................................................................................................................................................0.30-0.35 
Till, predominantly gravel .............................................................................................................................................0.22-0.30 
Till, predominantly sand ................................................................................................................................................0.22-0.37 
Till, predominantly silt...................................................................................................................................................0.30-0.41 
Volcanic, pumice ...........................................................................................................................................................0.80-0.90 
Volcanic, dense ..............................................................................................................................................................0.01-0.10 
Volcanic, vesicular.........................................................................................................................................................0.10-0.50 
Volcanic, tuff..................................................................................................................................................................0.10-0.40 
References: Davis and DeWiest (1966); Grisak et al. (1980); Morris and Johnson (1967) 
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Table 6. Dielectric Constants of Earth Materials and Fluids 
 
Material [CASRN] Dielectric constant, εr Frequency (MHz) Reference 
Acetonitrile [75-05-8] 35.94 – Laurence et al., 1994 
Acrylonitrile [107-13-1] 33.01 – Laurence et al., 1994 
Air [132259-10-0] 1 100 Daniels, 1996 
Benzene [71-43-2] 2.3 1 Lucius et al., 1989 
Benzonitrile [100-47-0] 25.20 – Laurence et al., 1994 
Benzotrifluoride [98-08-8] 9.40 – quoted, Riddick et al., 1986 
Bromoform [75-25-2] 4.39 – Laurence et al., 1994 
Butyl acetate [123-86-4] 5.01 – Laurence et al., 1994 
Capronitrile [628-73-9] 17.26 – Laurence et al., 1994 
Carbon disulfide [75-15-0] 2.643 – Laurence et al., 1994 
Chloroacetonitrile [107-14-2] 30.0 – quoted, Riddick et al., 1986 
Chlorocyclohexane [542-18-7] 7.60 – quoted, Riddick et al., 1986 
Chloroform [67-66-3] 4.8 1 Lucius et al., 1989 
1-Chloronaphthalene [90-13-1] 5.0 – quoted, Riddick et al., 1986 
Clays [NA] 5-40 100 Davis and Annan, 1989 
Clay, dry [NA] 2–6 100 Daniels, 1996 
Clay, wet [NA] 15–40 100 Daniels, 1996 
Clayey soil, dry [NA] 4–6 100 Daniels, 1996 
Clayey soil, wet [NA] 10–15 100 Daniels, 1996 
Coal, dry [NA] 3.5 100 Daniels, 1996 
Coal, wet [NA] 8 100 Daniels, 1996 
Cyclohexane [110-82-7] 2.024 – Laurence et al., 1994 
Cycloheptane [291-64-5] 2.08 – quoted, Riddick et al., 1986 
Cyclohexene [110-83-8] 2.220 – Laurence et al., 1994 
Cyclooctane [292-64-8] 2.12 – quoted, Riddick et al., 1986 
Cyclopentane [287-92-7] 1.406 – Laurence et al., 1994 
Decane [124-18-5] 1.989 – Laurence et al., 1994 
Dibutyl phthalate [84-74-2] 6.44 – Laurence et al., 1994 
1,2-Dibromoethane [106-93-4] 4.75 – Laurence et al., 1994 
1,1-Dichloroethane [75-34-3] 10.0 – Laurence et al., 1994 
cis-1,2-Dichloroethylene [156-59-2] 9.20 – Laurence et al., 1994 
1,3-Dichloropropane [142-28-9] 9.51 – quoted, Riddick et al., 1986 
Diethoxymethane [462-95-3] 2.53 – quoted, Riddick et al., 1986 
Diethylene glycol dimethyl ether [111-96-6] 7.3 – Laurence et al., 1994 
Diethyl malonate [105-53-3] 7.87 – Laurence et al., 1994 
Diiodomethane [75-11-6] 5.316 – Laurence et al., 1994 
Dimethoxymethane [109-87-5] 2.645 – Laurence et al., 1994 
N,N-Dimethylaniline [121-69-7] 4.91 – Laurence et al., 1994 
3,3-Dimethyl-2-butanone [75-97-8] 12.73 – quoted, Riddick et al., 1986 
2,6-Dimethyl-4-heptanone [108-83-8] 9.91 – quoted, Riddick et al., 1986 
Dimethyl phthalate [131-11-3] 8.66 – quoted, Riddick et al., 1986 
2,6-Dimethylpyridine [108-48-5] 7.33 – Laurence et al., 1994 
Dodecane [112-40-3] 2.002 – Laurence et al., 1994 
Epichlorohydrin [106-89-8] 22.6 – Laurence et al., 1994 
2-Ethoxyethyl ether [112-36-7] 5.7 – Laurence et al., 1994 
Ethyl acetoacetate [141-97-9] 15.7 – Laurence et al., 1994 
Ethylbenzene [100-41-4] 2.404 – Laurence et al., 1994 
Ethylene carbonate [96-49-1] 89.78 – Laurence et al., 1994 
Ethylene glycol dimethyl ether [110-71-4] 7.20 – Laurence et al., 1994 
Ethyl formate [109-94-4] 7.16 – Laurence et al., 1994 
Ethyl lactate [97-64-3] 13.1 – Laurence et al., 1994 
Furan [110-00-9] 2.942 – Laurence et al., 1994 
Granite [NA] 4–6 100 Davis and Annan, 1989 
Granite, dry [NA] 5 100 Daniels, 1996 
Granite, wet [NA] 7 100 Davis and Annan, 1989 
Halite [14762-51-7] 5.9 1 Olhoeft, 1989 
4-Heptanone [123-19-3] 12.6 – quoted, Riddick et al., 1986 
Hexane [110-54-3] 1.886 – Laurence et al., 1994 
2-Hexanone [591-78-6] 14.56 – Laurence et al., 1994 
1-Hexene [592-41-6] 2.051 – Laurence et al., 1994 
Ice (fresh water) [7732-18-5] 3–4 100 Davis and Annan, 1989 
Ice (sea water) [7732-18-5] 4–8 100 Daniels, 1996 
2-Iodopropane [75-30-9] 8.19 – Laurence et al., 1994 
Isopentyl acetate [123-92-2] 4.63 – Laurence et al., 1994 
Isopropylbenzene [98-82-8] 2.383 – Laurence et al., 1994 
Kaolinite [1318-74-7] 11.8 1 Olhoeft, 1989 
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Material [CASRN] Dielectric constant, εr Frequency (MHz) Reference 
Limestone [1317-65-3] 4–8 100 Davis and Annan, 1989 
Limestone, dry [1317-65-3] 7 100 Daniels, 1996 
Limestone, wet [1317-65-3] 8 100 Davis and Annan, 1989 
Loam, dry [NA] 4–6 100 Daniels, 1996 
Loam, wet [NA] 10–20 100 Daniels, 1996 
Methyl acrylate [96-33-3] 7.12 – quoted, Riddick et al., 1986 
Methyl benzoate [93-58-3] 6.59 – Laurence et al., 1994 
2-Methylbutane [78-78-4] 1.828 – Laurence et al., 1994 
3-Methyl-2-butanone [563-80-4] 16.57 – quoted, Riddick et al., 1986 
Methylcyclohexane [108-87-2] 2.020 – Laurence et al., 1994 
1-Methylnaphthalene [90-12-0] 2.915 – Laurence et al., 1994 
4-Methyl-2-pentanone [108-10-1] 13.11 – Laurence et al., 1994 
2-Methylpyridine [109-06-8] 9.8 – Laurence et al., 1994 
2-Methyltetrahydrofuran [96-47-9] 6.97 – Laurence et al., 1994 
Mica [12001-26-2] 6.4 750 Olhoeft, 1989 
Nonane [111-84-2] 1.970 – Laurence et al., 1994 
5-Nonanone [502-56-7] 10.6 – quoted, Riddick et al., 1986 
Octane [111-65-9] 1.948 – Laurence et al., 1994 
Orthoclase [12251-44-4] 5.6 1 Olhoeft, 1989 
Pentane [109-66-0] 1.841 – Laurence et al., 1994 
2,4-Pentanedione [123-54-6] 25.7 – Laurence et al., 1994 
2-Pentanone [107-87-9] 15.38 – Laurence et al., 1994 
Permafrost [NA] 4–8 100 Daniels, 1996 
Phenetole [103-73-1] 4.22 – Laurence et al., 1994 
Phenyl ether [101-84-8] 3.686 – Laurence et al., 1994 
Piperidine [110-89-4] 5.8 – Laurence et al., 1994 
Propionitrile [107-12-0] 28.86 – Laurence et al., 1994 
Propyl acetate [109-60-4] 6.002 – Laurence et al., 1994 
Propyl ether [111-43-3] 3.39 – Laurence et al., 1994 
Propyl formate [110-74-7] 7.72 – Laurence et al., 1994 
Quartz [14808-60-7] 11.8 1 Olhoeft, 1989 
 4–7 100 Daniels, 1996 
Quinoline [91-22-5] 8.95 – Laurence et al., 1994 
Sand, dry [14808-60-7] 3–5 100 Davis and Annan, 1989 
 4–6 100 Daniels, 1996 
Salt, dry [7647-14-5] 5–6 100 Davis and Annan, 1989 
Sand, wet [7647-14-5] 10–30 100 Daniels, 1996 
Sandstone, dry [NA] 2–3 100 Daniels, 1996 
Sandstone, wet [NA] 5–10 100 Daniels, 1996 
Sandy soil, dry [NA] 4–6 100 Daniels, 1996 
Sandy soil, wet [NA] 15–30 100 Daniels, 1996 
Sea water [NA] 80 100 Davis and Annan, 1989 
Shales [NA] 5–15 100 Davis and Annan, 1989 
Shale, wet [NA] 6–9 100 Daniels, 1996 
Silts [NA] 5–30 100 Davis and Annan, 1989 
Snow [7732-18-5] 8–12 100 Daniels, 1996 
1,2,3,4-Tetrachlorobenzene [634-66-2] 3.2 – quoted, Riddick et al., 1986 
Tetrachloroethylene [127-18-4] 2.3 1 Lucius et al., 1989 
1,2,3,4-Tetrahydronaphthalene [119-64-2] 2.773 – Laurence et al., 1994 
Tetramethylsilane [75-76-3] 1.92 – Laurence et al., 1994 
Thiophene [110-02-1] 2.705 – Laurence et al., 1994 
Toluene [108-88-3] 2.43 – Laurence et al., 1994 
Trichloroethylene [79-01-6] 3.4 1 Lucius et al., 1989 
1,1,2-Trichlorotrifluoroethane [76-13-1] 2.41 – Laurence et al., 1994 
Triethylene glycol dimethyl ether [112-49-2] 7.5 – quoted, Riddick et al., 1986 
Triethyl phosphate [78-40-0] 13.01 – Laurence et al., 1994 
1,3,5-Trimethylbenzene [108-67-8] 2.273 – Laurence et al., 1994 
2,2,4-Trimethylpentane [540-84-1] 1.84 – Laurence et al., 1994 
Tripropyl phosphate [513-08-6] 10.93 – quoted, Riddick et al., 1986 
Undecane [1120-21-4] 2.01 – quoted, Riddick et al., 1986 
Vinyl acetate [108-05-4] 2.3 – quoted, Riddick et al., 1986 
Water (distilled) [7732-18-5] 80 100 Davis and Annan, 1989 
o-Xylene [95-47-6] 2.568 – Laurence et al., 1994 
m-Xylene [108-38-3] 2.374 – Laurence et al., 1994 
p-Xylene [106-42-3] 2.270 – Laurence et al., 1994 
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 Temp. Log S  
Chemical [CASRN] °C mol/L Reference 
Acetal [105-57-7] 25.0 -0.12 Tewari et al., 1982 
Acetamide [60-35-5] 20–25 >1.22 Dehn, 1917 
Acetaminophen [103-90-2] 0 -1.32 Granberg and Rasmuson, 2000* 
  5 -1.26 Granberg and Rasmuson, 2000* 
  10 -1.20 Granberg and Rasmuson, 2000* 
  15 -1.14 Granberg and Rasmuson, 2000* 
  16 -1.13 Granberg and Rasmuson, 2000* 
  20 -1.07 Granberg and Rasmuson, 2000* 
  23 -1.03 Granberg and Rasmuson, 2000* 
 23 -1.08 Rytting et al., 2005 
  25 -1.01 Granberg and Rasmuson, 2000* 
  30 -0.94 Granberg and Rasmuson, 1999* 
Acetanilide [103-84-4] 0.00 -1.57 Logan, 1945* 
  10.13 -1.49 Logan, 1945* 
  20.00 -1.38 Logan, 1945* 
  25.00 -1.33 Logan, 1945* 
  25 -1.40 Budavari et al., 1996 
  30 -1.31 Yalkowsky et al., 1983a 
  30.00 -1.27 Logan, 1945* 
  40.00 -1.14 Logan, 1945* 
  50.00 -1.01 Logan, 1945* 
  60.00 -0.86 Logan, 1945* 
  70.00 -0.70 Logan, 1945* 
Acetazolamide [59-66-5] 23 -2.44 Rytting et al., 2005 
  23 -2.54 Loftsson and Hreinsdóttir, 2006 
Acetochlor [34256-82-1] 25 -3.08 Humburg et al., 1989 
Acetophenone [98-86-2] 19.2 -1.26 Stephenson, 1992* 

 25.0 -1.34 Andrews and Keefer, 1950 
 25 -1.29 Southworth and Keller, 1986 
 29.5 -1.23 Stephenson, 1992* 
 39.5 -1.16 Stephenson, 1992* 
 60.1 -1.13 Stephenson, 1992* 
 70.2 -1.08 Stephenson, 1992* 
 80.2 -1.00 Stephenson, 1992* 

9-Acetylanthracene [784-04-3] 25 -4.85 Southworth and Keller, 1986 
4-Acetylbiphenyl [92-91-1] 25 -4.21 Southworth and Keller, 1986 
2-Acetylnaphthalene [93-08-3] 25 -3.09 Southworth and Keller, 1986 
Acetylpyridine [1122-62-9] 9 0.46 Stephenson, 1993a* 

 12.0  0.38 Stephenson, 1993a* 
 20.0  0.25 Stephenson, 1993a* 
 25.0 0.11 Stephenson, 1993a* 
 30.0  0.04 Stephenson, 1993a* 
 40.0 -0.05 Stephenson, 1993a* 
 50.0 -0.10 Stephenson, 1993a* 
 60.0 -0.09 Stephenson, 1993a* 
 70.0 -0.13 Stephenson, 1993a* 
 80.0 -0.13 Stephenson, 1993a* 
 90.0 -0.12 Stephenson, 1993a* 

Acetylsalicylic acid [50-78-2] 23 -1.68 Rytting et al., 2005 
Aclonifen [74070-46-5] 20 -5.02 Worthing and Hance, 1991 
Acridine [260-94-6] 25 -3.67 Banwart et al., 1982 
Acylovir [59277-89-3] 25 -2.09 Zielenkiewicz et al., 1999 
  35 -1.79 Zielenkiewicz et al., 1999 
  45 -1.71 Zielenkiewicz et al., 1999 
Adenine [73-24-5] 23 -2.05 Rytting et al., 2005 
Adenosine [58-61-7] 23 -1.70 Rytting et al., 2005 
Adenosine 3′,5′-phosphate [60-92-4] 20 -1.63 Dworkin and Keller, 1977 
Adipic acid [124-04-9] 34.1 -0.67 Attané and Doumani, 1949 
  40 -0.45 Attané and Doumani, 1949 
  50 -0.20 Attané and Doumani, 1949 
  60 0.08 Attané and Doumani, 1949 
  70 0.23 Attané and Doumani, 1949 
  87.1 0.81 Attané and Doumani, 1949 
Adiponitrile [111-69-3] 20 -0.08 Du Pont, 1999* 

 102 0.67 Du Pont, 1999* 
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Alachlor [15972-60-8] 25 -3.05 Humburg et al., 1989 
DL-Alanine [302-72-7] 25 0.22 Cohn et al., 1934 
 25.0 0.28 Jin and Chao, 1992* 
  25.0 0.28 Khoshkbarchi and Vera, 1997 
 25 0.27 Kuramochi et al., 1996 
 40.0 0.36 Jin and Chao, 1992* 
 60.0 0.47 Jin and Chao, 1992* 
L-Alanine [56-41-7] 25.0 0.27 Jin and Chao, 1992* 
  40.0 0.34 Jin and Chao, 1992* 
  60.0 0.43 Jin and Chao, 1992* 
Aldicarb [116-06-3] 25 -1.50 Hartley and Kidd, 1987 
Alizarine [72-48-0] 20–25 -2.78 Dehn, 1917 
Allethrin [584-79-2] 20 -4.82 Worthing and Hance, 1991 
Allidochlor [93-71-0] 25 -0.95 Bailey and White, 1965 
Allopurinol [315-30-0] 23 -2.00 Rytting et al., 2005 
Alloxydim-sodium [66003-55-2] 30 >0.76 Worthing and Hance, 1991 
Allyl bromide [106-95-6] 25.0 -1.50 Tewari et al., 1982 
Allyl ether [557-40-4] 0 0.08 Bennett and Philip, 1928* 
 10 0.02 Bennett and Philip, 1928* 
 15 -0.01 Bennett and Philip, 1928* 
 20 -0.03 Bennett and Philip, 1928* 
 25 -0.04 Bennett and Philip, 1928* 
Alprazolam [28981-97-7] 23 -3.63 Loftsson and Hreinsdóttir, 2006 
Aluminum ammonium sulfate [7784-26-1] 25 -0.52 Budavari et al., 1996 
Aluminum chloride hexahydrate [7784-13-6] 25 0.49 Budavari et al., 1996 
Aluminum fluoride [7784-18-1] 25 -1.18 Carter, 1928* 
Aluminum fluoride pentahydrate [7784-26-1] 25 -0.52 Budavari et al., 1996 
Aluminum potassium sulfate [10043-67-1] 25 -0.57 Budavari et al., 1996 
Aluminum sulfate [10043-01-3] 25 0.26 Budavari et al., 1996 
Ametryn [834-12-8] 20 -3.08 Fühner and Geiger, 1977 

 25 -3.09 Humburg et al., 1989 
 26.0 -1.75 pH 2.0, Ward and Weber, 1968 
 26.0 -2.75 pH 3.0, Ward and Weber, 1968 
 26.0 -3.07 pH 5.0, Ward and Weber, 1968 
 26.0 -3.07 pH 7.0, Ward and Weber, 1968 
 26.0 -3.07 pH 10.0, Ward and Weber, 1968 

Amiloride [2609-46-3] 25 -3.30 Millipore, 2003 
4-Aminobenzoic acid [150-13-0] 23 -0.99 Rytting et al., 2005 
  30 -1.35 Yalkowsky et al., 1983a 
  37 -1.23 Parshad et al., 2002 
Aminocarb [2032-59-9] 10 -2.38 Bowman and Sans, 1985 
 20 -2.36 Bowman and Sans, 1985 
 30 -2.18 Bowman and Sans, 1985 
1-Amino-2-ethylhexane [104-75-6] 0 -1.38 Stephenson, 1993b* 

 10.0 -1.44 Stephenson, 1993b* 
 20.0 -1.57 Stephenson, 1993b* 
 30.0 -1.69 Stephenson, 1993b* 
 40.0 -1.74 Stephenson, 1993b* 
 50.0 -1.71 Stephenson, 1993b* 
 60.0 -1.73 Stephenson, 1993b* 
 70.0 -1.74 Stephenson, 1993b* 
 80.0 -1.78 Stephenson, 1993b* 
 90.0 -1.69 Stephenson, 1993b* 

2-Aminoheptane [123-82-0] 3.0 -1.08 Stephenson, 1993b* 
 4.0 -1.07 Stephenson, 1993b* 
 6.0 -1.11 Stephenson, 1993b 
 10.0 -1.18 Stephenson, 1993b* 
 20.0 -1.36 Stephenson, 1993b* 
 30.0 -1.42 Stephenson, 1993b* 
 40.0 -1.46 Stephenson, 1993b* 
 50.0 -1.46 Stephenson, 1993b* 
 60.0 -1.45 Stephenson, 1993b* 
 70.0 -1.48 Stephenson, 1993b* 
 80.0 -1.49 Stephenson, 1993b* 
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 90.0 -1.50 Stephenson, 1993b* 
6-Aminopenicillanic acid [551-16-6] 25 -1.96 pH 3.4, Rudolph et al., 2001 
 25 -1.70 pH 4.74, Rudolph et al., 2001 
 25 -1.41 pH 5.37, Rudolph et al., 2001 
 25 -1.09 pH 5.99, Rudolph et al., 2001 
 25 -0.70 pH 6.69, Rudolph et al., 2001 
 25 -0.41 pH 7.12, Rudolph et al., 2001 
4-Aminosalicylic acid [65-49-6] 23 -2.01 Rytting et al., 2005 
Amitrole [61-82-5] 25 0.52 Humburg et al., 1989 
Amitryptiline [50-48-6] 25 -3.30 Millipore, 2003 
Ammonium arsenate [7784-44-3] 20 0.32 Budavari et al., 1996 
Ammonium benzoate [1863-63-4] 25 0.14 Budavari et al., 1996 
Ammonium bicarbonate [1066-33-7] 20 0.33 Trypuć and Kiełkowska, 1996, 1998 
  30 0.42 Trypuć and Kiełkowska, 1996, 1998 
  40 0.54 Trypuć and Kiełkowska, 1996, 1998 
  50 0.67 Trypuć and Kiełkowska, 1996, 1998 
Ammonium bromide [12124-97-9] 15 0.32 Budavari et al., 1996 
Ammonium carbonate [506-87-6] 25 0.36 Budavari et al., 1996 
Ammonium chloride [12125-02-9] 15 0.72 Budavari et al., 1996 
  20.00 0.84 Zhang et al., 1998 
  25.00 0.86  Zhang et al., 1998 
  30.00 0.88 Zhang et al., 1998 
  35.00 0.90 Zhang et al., 1998 
  40.00 0.92 Zhang et al., 1998 
  45.00 0.95 Zhang et al., 1998 
  50.00 0.96 Zhang et al., 1998 
  55.00 0.98 Zhang et al., 1998 
  60.00 1.00 Zhang et al., 1998 
  65.00 1.02 Zhang et al., 1998 
  70.00 1.04 Zhang et al., 1998 
  75.00 1.06 Zhang et al., 1998 
Ammonium citrate dibasic [3012-65-5] 25 0.42 Budavari et al., 1996 
Ammonium dichromate [7789-09-5] 25 0.12 Budavari et al., 1996 
Ammonium iodide [12027-06-4] 25 0.86 Budavari et al., 1996 
Ammonium molybdate [13106-76-8] 25 -0.48 Budavari et al., 1996 
Ammonium nickel sulfate [15699-18-0] 10 -0.74 Mullin and Osman, 1967 
  15 -0.67 Mullin and Osman, 1967 
  20 -0.62 Mullin and Osman, 1967 
  25 -0.58 Mullin and Osman, 1967 
  30 -0.53 Mullin and Osman, 1967 
  37.5 -0.45 Mullin and Osman, 1967 
  40 -0.42 Mullin and Osman, 1967 
  45 -0.39 Mullin and Osman, 1967 
  47 -0.37 Mullin and Osman, 1967 
  49 -0.36 Mullin and Osman, 1967 
Ammonium nitrate [6484-52-2] 20.00 1.36 Zhang et al., 1998 
  25.00 1.40  Zhang et al., 1998 
  30.00 1.44 Zhang et al., 1998 
  35.00 1.48 Zhang et al., 1998 
  40.00 1.53 Zhang et al., 1998 
  45.00 1.57 Zhang et al., 1998 
  50.00 1.61 Zhang et al., 1998 
  55.00 1.65 Zhang et al., 1998 
  60.00 1.69 Zhang et al., 1998 
  65.00 1.73 Zhang et al., 1998 
  70.00 1.78 Zhang et al., 1998 
  75.00 1.83 Zhang et al., 1998 
Ammonium oxalate [6009-70-7] 0.0 -0.80 Hill and Distler, 1935* 
 10.3 -0.66 Hill and Distler, 1935* 
 16.78 -0.56 Hill and Distler, 1935* 
 25 -0.39 Budavari et al., 1996 
 25.0 -0.45 Hill and Distler, 1935* 
 34.97 -0.33 Hill and Distler, 1935* 
 44.75 -0.22 Hill and Distler, 1935* 
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 60.3 -0.06 Hill and Distler, 1935* 
 74.8 0.06 Hill and Distler, 1935* 
 87.7 0.17 Hill and Distler, 1935* 
 99.8 0.26 Hill and Distler, 1935* 
Ammonium perchlorate [7790-98-9] 25 0.30 Budavari et al., 1996 
Ammonium persulfate [7727-54-0] 25 -0.63 Budavari et al., 1996 
Ammonium phosphate dibasic [7783-28-0] 14.5 0.76 Budavari et al., 1996 
Ammonium phosphate monobasic [7722-76-1] 25 0.46 Budavari et al., 1996 
Ammonium salicylate [528-94-9] 25 0.57 Budavari et al., 1996 
Ammonium silicofluoride [16919-19-0] 14.5 -0.02 Budavari et al., 1996 
Ammonium sulfamate [7773-06-0] 20 0.77 Ricci and Selikson, 1947* 
  25 0.78 Ricci and Selikson, 1947* 
  35 0.81 Ricci and Selikson, 1947* 
Ammonium sulfate [7783-20-2] 20 0.60 Budavari et al., 1996 
Ammonium sulfite [10196-04-0] 25 0.61 Budavari et al., 1996 
Ammonium thiocyanate [1762-95-4] 25 0.97 Budavari et al., 1996 
Ammonium vanadate [7803-55-6] 20 -2.30 Trypuć et al., 2001 
  30 -2.13 Trypuć and Kiełkowska, 1996 
  40 -1.98 Trypuć and Kiełkowska, 1996 
  50 -1.83 Trypuć and Kiełkowska, 1996 
Amoxicillin [61336-70-7] 25 -2.16 pH 3.42, Rudolph et al., 2001 
 25 -2.22 pH 4.65, Rudolph et al., 2001 
 25 -3.23 pH 5.06, Rudolph et al., 2001 
 25 -3.22 pH 6.09, Rudolph et al., 2001 
 25 -3.19 pH 6.50, Rudolph et al., 2001 
 25 -3.02 pH 7.26, Rudolph et al., 2001 
 25 -1.91 pH 7.46, Rudolph et al., 2001 
Ampicillin [69-53-4] 25 -1.79 pH 3.51, Rudolph et al., 2001 
 25 -1.83 pH 4.53, Rudolph et al., 2001 
 25 -1.83 pH 4.75, Rudolph et al., 2001 
 25 -1.83 pH 5.28, Rudolph et al., 2001 
 25 -1.80 pH 5.97, Rudolph et al., 2001 
 25 -1.77 pH 6.56, Rudolph et al., 2001 
 25 -1.61 pH 7.13, Rudolph et al., 2001 
Ancymidol [12771-68-5] 25 -2.60 Worthing and Hance, 1991 
Androst-16-en-3-ol [1153-51-1] 25 -6.08 Amoore and Buttery, 1978 
Anilazine [101-05-3] 20 -4.54 Worthing and Hance, 1991 
Aniline hydrochloride [142-04-1] 0 0.69 House and Wolfenden, 1952 
  15 0.83 House and Wolfenden, 1952 
  25 0.92 House and Wolfenden, 1952 
  40 1.04 House and Wolfenden, 1952 
 100 1.49 House and Wolfenden, 1952 
Anilofos [64249-01-0] 20 -4.43 Worthing and Hance, 1991 
Anisole [100-66-3] 10.2 -1.66 Stephenson, 1992* 

 20.0 -1.73 Stephenson, 1992* 
 25.0 -1.85 Vesala, 1974 
 29.7 -1.76 Stephenson, 1992* 
 39.9 -1.77 Stephenson, 1992* 
 50.2 -1.73 Stephenson, 1992* 
 60.2 -1.63 Stephenson, 1992* 
 70.2 -1.63 Stephenson, 1992* 
 81.2 -1.57 Stephenson, 1992* 
 90.7 -1.49 Stephenson, 1992* 
 25.0 -1.89 Andrews and Keefer, 1950 

9-Anthracenemethanol [1468-95-7] 25 -4.72 Southworth and Keller, 1986 
Anthranilic acid [118-92-3] 25 -1.42 Budavari et al., 1996 
Anthraquinone [84-65-1] 20 -5.54 Worthing and Hance, 1991 
Antipyrine [60-80-0] 30 0.53 Yalkowsky et al., 1983a 
DL-Arginine[7200-25-1] 20.0 0.05 Jin and Chao, 1992* 
 25.0 0.14 Jin and Chao, 1992* 
 40.0 0.30 Jin and Chao, 1992* 
 50.0 0.59 Jin and Chao, 1992* 
 60.0 0.36 Jin and Chao, 1992* 
Arsenous oxide [1327-53-3] 16 -1.07 Worthing and Hance, 1991 
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L-Aspartic acid [56-84-8] 25.0 -1.43 Jin and Chao, 1992* 
  40.0 -1.20 Jin and Chao, 1992* 
  60.0 -0.91 Jin and Chao, 1992* 
Aspon [3244-90-4] 20 -4.10 Hartley and Kidd, 1987 
Asulam [3337-71-1] 25 0.34 Humburg et al., 1989 
Atenolol [29122-68-7] 25 -3.30 Millipore, 2003 
Atratone [1610-17-9] 26.0 -2.04 pH 3.0, Ward and Weber, 1968 

 26.0 -2.12 pH 7.0, Ward and Weber, 1968 
 26.0 -2.11 pH 10.0, Ward and Weber, 1968 

Atrazine [1912-24-9] 1 -3.86 pH 6, Gaynor and Van Volk, 1981 
 8 -3.85 pH 6, Gaynor and Van Volk, 1981 
 20 -3.80 pH 6, Gaynor and Van Volk, 1981 
 20 -3.82 Ellgehausen et al., 1980 
 20 -3.86 Ellgehausen et al., 1981 
 20 -3.86 Fühner and Geiger, 1977 
 22 -3.80 Mills and Thurman, 1994 
 26.0 -3.84 pH 3.0, Ward and Weber, 1968 
 26.0 -3.79 pH 7.0, Ward and Weber, 1968 
 26.0 -3.77 pH 10.0, Ward and Weber, 1968 
 27 -3.82 Davidson et al., 1980 
 29 -3.71 pH 6, Gaynor and Van Volk, 1981 

Atropine [51-55-8] 23 -2.18 Rytting et al., 2005 
Azaconazole [60207-31-0] 20 -3.00 Worthing and Hance, 1991 
Azamethiphos [35575-96-3] 20 -2.47 Worthing and Hance, 1991 
Azathioprine [446-86-6] 23 -3.28 Rytting et al., 2005 
Azinphos-ethyl [2642-71-9] 10 -4.71 Bowman and Sans, 1985 
 20 -4.52 Bowman and Sans, 1985 
 30 -2.15 Bowman and Sans, 1985 
Azinphos-methyl [86-50-0] 10 -4.52 Bowman and Sans, 1985 
  20 -4.18 Bowman and Sans, 1985 
 30 -3.86 Bowman and Sans, 1985 
Aziprotryne [4658-28-0] 20 -3.61 Worthing and Hance, 1991 
Azobenzene [103-33-3] 20–25 -2.78 Dehn, 1917 
Azoluron [4058-90-6] 25 -2.80 Hartley and Kidd, 1987 
Baclofen [1134-47-0] 23 -1.78 Rytting et al., 2005 
Barban [101-27-9] 3 -4.81 Freed et al., 1967 
  23 -4.33 Freed et al., 1967 
Barium bromide [10553-31-8] 20 0.47 Budavari et al., 1996  
Barium chlorate [13477-00-4] 25 0.08 Budavari et al., 1996  
Barium chloride [10361-37-2] 9.7 0.20 Eddy and Menzies, 1940 
 29.2 0.26 Eddy and Menzies, 1940 
Barium fluoride [7787-32-8] 25 -2.16 Carter, 1928* 
Barium iodide [13718-50-8] 25 0.47 Budavari et al., 1996  
Barium nitrate [10022-31-8] 25 -0.41 Budavari et al., 1996  
Barium nitrite [13465-94-6] 17 0.41 Budavari et al., 1996  
Barium perchlorate [13477-95-7] 25 0.64 Budavari et al., 1996  
Benalaxyl [71626-11-4] 25 -3.94 Worthing and Hance, 1991 
Benazolin [3813-05-6] 20 -2.61 Humburg et al., 1989 
Benazolin-ethyl [25059-80-7] 25 -3.76 Worthing and Hance, 1991 
Bendiocarb [22781-23-3] 20 -3.93 Hartley and Kidd, 1987 
Benfluralin [1861-40-1] 25 -6.53 Humburg et al., 1989 
Benfuracarb [82560-54-1] 20 -4.71 Worthing and Hance, 1991 
Benfuresate [68505-69-1] 25 -3.13 Worthing and Hance, 1991 
Benzo[a]coronene [190-70-5] 20–25 -10.47 Fetzer, 2002 
Benodanil [15310-01-7] 20 -4.21 Hartley and Kidd, 1987 
Benomyl [17804-35-2] 25 -1.20 pH 1, Singh and Chiba, 1985 

 25 -1.86 pH 3, Singh and Chiba, 1985 
 25 -1.91 pH 5, Singh and Chiba, 1985 
  25 -2.02 pH 7, Singh and Chiba, 1985 
 25 -1.99 pH 8, Singh and Chiba, 1985 
 25 -2.18 pH 9, Singh and Chiba, 1985 
 25 -2.21 pH 10, Singh and Chiba, 1985 
 25 -1.52 pH 11, Singh and Chiba, 1985 
 25 -1.81 pH 12, Singh and Chiba, 1985 
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Benoxacor [98730-04-2] 20 -4.11 Worthing and Hance, 1991 
Bensulfuron-methyl [83055-99-6] 25 -5.14 pH 5, Humburg et al., 1989 

 25 -3.53 pH 7, Humburg et al., 1989 
Bensulfide [741-58-2] 20 -4.20 Humburg et al., 1989 
Bensultap [17606-31-4] 25 -4.76 Worthing and Hance, 1991 
Bentazon [25057-89-0] 20 -2.68 Humburg et al., 1989 
Benzal chloride [97-87-3] 30 -2.81 Ohnishi and Tanabe, 1971 
Benzaldehyde [100-52-7] 0 -1.10 Stephenson, 1993c* 

 20.0 -1.17 Stephenson, 1993c* 
 30.0 -1.16 Stephenson, 1993c* 
 40.0 -1.13 Stephenson, 1993c* 
 50.0 -1.11 Stephenson, 1993c* 
 60.0 -1.06 Stephenson, 1993c* 
 70.0 -1.02 Stephenson, 1993c* 

 80.0 -0.93 Stephenson, 1993c* 
 90.0 -0.88 Stephenson, 1993c* 

Benzamide [55-21-0] 20–25 -0.95 Dehn, 1917 
 23 -1.07 Rytting et al., 2005 
2,3-Benzanthracene [92-24-0] 25 -8.60 Mackay and Shiu, 1977 

 27 -8.36 Davis et al., 1942 
Benzanthrone [82-05-3] 25 -4.64 Onofrey and Kazan, 2003 
Benzidine sulfate [531-86-2] 0 -3.77 Bisson and Christie, 1920 
  25 -3.47 Bisson and Christie, 1920 
  50 -3.28 Bisson and Christie, 1920 
  80 -3.05 Bisson and Christie, 1920 
Benzimidazole [51-17-2] 25.00 -1.52 Domańska et al., 2002 
  35.00 -1.37 Domańska et al., 2002 
Benziodarone [68-90-6] 20 -4.95 Hafkenscheid and Tomlinson, 1983 
Benzocaine [94-07-7] 23 -2.21 Rytting et al., 2005 
1,2-Benzofluorene [238-84-6] 25 -6.68 Mackay and Shiu, 1977 
2,3-Benzofluorene [243-17-4] 25 -7.73 Billington et al., 1988 

 25 -8.03 Mackay and Shiu, 1977 
Benzoin [119-53-9] 20–25 -2.85 Dehn, 1917 
Benzonitrile [100-47-0] 25 -1.38 McGowan et al., 1966 
Benzophenone [119-61-9] 20 -3.39 Hafkenscheid and Tomlinson, 1983 

 25 -2.96 Southworth and Keller, 1986 
Benzo[q]quinoline [85-02-9] 22 -6.37 Smith et al., 1978 
Benzo[b]thiophene [95-15-8] 22 -3.01 Smith et al., 1978 
  24 -2.92 Seymour et al., 1997 
Benzotrichloride [98-07-7] 5 -3.57 Ohnishi and Tanabe, 1971 
Benzoylformic acid [611-73-4] 0 0.87 Corson et al., 1930 
Benzoylprop-ethyl [22212-55-1] 25 -4.26 Hartley and Kidd, 1987 
Benzoximate [29104-30-1] 25 -4.08 Worthing and Hance, 1991 
p-Benzoylbiphenyl [2128-93-0] 25 -4.77 Hammett and Chapman, 1934 
Benzthiazuron [929-88-0] 20 -4.14 Worthing and Hance, 1991 
Benzyl acetate [140-11-4] 25.0 -1.77 Stephenson and Stuart, 1986* 
  30 -2.04 Meyyappan and Gandhi, 2004 
  40 -2.03 Meyyappan and Gandhi, 2004 
  50 -2.01 Meyyappan and Gandhi, 2004 
  60 -2.00 Meyyappan and Gandhi, 2004 
Benzyl benzoate [121-51-4] 30 -2.16 Meyyappan and Gandhi, 2005 
  40 -2.15 Meyyappan and Gandhi, 2005 
  50 -2.15 Meyyappan and Gandhi, 2005 
  60 -2.14 Meyyappan and Gandhi, 2005 
Benzyl formate [104-57-4] 0 -1.05 Stephenson, 1992* 

 9.8 -1.06 Stephenson, 1992* 
 19.6 -1.10 Stephenson, 1992* 
 29.8 -1.10 Stephenson, 1992* 
 39.7 -1.15 Stephenson, 1992* 
 49.7 -1.11 Stephenson, 1992* 
 60.0 -1.09 Stephenson, 1992* 
 70.3 -1.04 Stephenson, 1992* 
 80.1 -0.98 Stephenson, 1992* 
 90.5 -0.69 Stephenson, 1992* 
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Beryllium sulfate tetrahydrate [7787-56-6] 25 0.32 Budavari et al, 1996 
Bibenzyl [103-29-7] 25 -4.98 Swann et al., 1983 

 25.0 -4.63 Andrews and Keefer, 1950a 
Bifenox [42576-02-3] 25 -5.99 Humburg et al., 1989 
Bifenthrin [82657-04-3] 20–25 -6.63 Worthing and Hance, 1991 
Bioallethrin ((S)-cyclopentenyl isomer) [28434-00-6] 20 -4.82 Worthing and Hance, 1991 
4-Biphenylmethanol [3597-91-9] 25 -3.39 Southworth and Keller, 1986 
2,2′-Biquinoline [119-91-5] 25 -5.40 Banwart et al., 1982 
Bis(2-chloroethoxy)ethane [112-26-5] 0 -0.86 Stephenson, 1993d* 
  10.0 -0.93 Stephenson, 1993d* 
  20.0 -1.01 Stephenson, 1993d* 
  30.0 -1.08 Stephenson, 1993d* 
  40.0 -1.07 Stephenson, 1993d* 
  50.0 -1.10 Stephenson, 1993d* 
  60.0 -1.19 Stephenson, 1993d* 
  70.0 -1.10 Stephenson, 1993d* 
  80.0 -1.08 Stephenson, 1993d* 
  90.0 -1.11 Stephenson, 1993d* 
Bis(2-ethylhexyl) hydrogen phosphite [3658-48-8] 2 -3.52 Pellenbarg and Cephas, 1991 
  8 -3.44 Pellenbarg and Cephas, 1991 
  23 -3.15 Pellenbarg and Cephas, 1991 
  70 -2.99 Pellenbarg and Cephas, 1991 
  93 -2.89 Pellenbarg and Cephas, 1991 
Bis(2-ethylhexyl) isophthalate [137-89-3] 24 -7.55 Hollifield, 1979 
Bisphenol A [80-05-7] 25.0 -2.88 Shareef et al., 2006 
Bitertanol [55179-31-2] 20 -4.83 Hartley and Kidd, 1987 
Bolasterone [1605-89-6] 37 -3.74 Hamlin et al., 1965 
Borax-anhydrous [7775-19-1] 20 -1.17 Humburg et al., 1989 
Boric acid [10043-35-3] 25 -0.05 Kendall and Andrews, 1921 
  25 -0.08 Budavari et al., 1996 
Borneol [507-70-0] 25 -2.32 Mitchell, 1926 
(–)-Borneol [464-45-9] 25 -2.52 Fichan et al., 1999 
Bromacil [314-40-9] 4 -2.62 Madhun et al., 1986 

 25 -2.53 Madhun et al., 1986 
 25 -2.51 Humburg et al., 1989 
 25 -2.39 Gerstl and Yaron, 1983 
 40 -2.40 Madhun et al., 1986 

Bromadiolone [28772-56-7] 20 -4.44 Worthing and Hance, 1991 
4-Bromobenzoic acid [586-76-5] 37 -3.31 Parshad et al., 2002 
4-Bromobiphenyl [92-66-0] 4.0 -6.00 Doucette and Andren, 1988a 

 25.0 -5.55 Doucette and Andren, 1988a 
 40.0 -5.43 Doucette and Andren, 1988a 

1-Bromobutane [109-65-9] 25.0 -2.20 Tewari et al., 1982 
 30 -2.34 Gross and Saylor, 1931 

4-Bromo-1-butene [5162-44-7] 25.0 -2.25 Tewari et al., 1982 
Bromobutide [74712-19-9] 25 -4.95 Worthing and Hance, 1991 
2-Bromochlorobenzene [694-80-4] 25 -3.19 Yalkowsky et al., 1979 
3-Bromochlorobenzene [108-37-2] 25 -3.21 Yalkowsky et al., 1979 
4-Bromochlorobenzene [106-39-8] 25 -3.63 Yalkowsky et al., 1979 
1-Bromo-2-chloroethane [107-04-0] 30.00 -1.32 Gross et al., 1933 
1-Bromo-3-chloropropane [109-70-6] 25.0 -1.85 Tewari et al., 1982 
2-Bromoethylacetate [927-68-4] 25.0 -0.67 Tewari et al., 1982 
Bromofenoxim [13181-17-4] 20 -6.66 Worthing and Hance, 1991 
1-Bromoheptane [629-04-9] 25.0 -4.43 Tewari et al., 1982 
1-Bromohexane [111-25-1] 25.0 -3.81 Tewari et al., 1982 
4-Bromoiodobenzene [589-87-7] 25 -4.56 Yalkowsky et al., 1979 
1-Bromooctane [111-83-1] 25.0 -5.06 Tewari et al., 1982 
1-Bromopentane [110-53-2] 25.0 -3.08 Tewari et al., 1982 
Bromophos [2104-96-3] 10 -6.18 Bowman and Sans, 1985 
 20 -6.03 Bowman and Sans, 1985 
 20 -5.56 Fühner and Geiger, 1977 
 20 -6.09 Bowman and Sas, 1979 
 30 -5.58 Bowman and Sans, 1985 
Bromophos-ethyl [4824-78-6] 10 -6.27 Bowman and Sans, 1985 
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 20 -6.06 Bowman and Sans, 1985 
 20 -5.12 Fühner and Geiger, 1977 
 30 -5.90 Bowman and Sans, 1985 
Bromopropylate [18181-80-1] 20 <-5.93 Fühner and Geiger, 1977 
3-Bromopropyne [106-96-7] 25 -0.90 Yates and Gan, 1998 
2-Bromopyridine [109-04-6] 0 -0.76 Stephenson, 1993a* 

 10.0 -0.80 Stephenson, 1993a* 
 20.0 -0.84 Stephenson, 1993a* 
 30.0 -0.84 Stephenson, 1993a* 
 40.0 -0.87 Stephenson, 1993a* 
 50.0 -0.86 Stephenson, 1993a* 
 60.0 -0.84 Stephenson, 1993a* 
 70.0 -0.81 Stephenson, 1993a* 
 80.0 -0.80 Stephenson, 1993a* 
 90.0 -0.74 Stephenson, 1993a* 

Bromoxynil [1689-84-5] 25 -3.33 Humburg et al., 1989 
Bromuron [3408-97-7] 22.5 -3.01 Hartley and Kidd, 1987 
Bronopol [52-51-7] 22–24 0.10 Worthing and Hance, 1991 
Brucine [357-53-3] 20–25 -2.90 Dehn, 1917 
Bumetanide [28395-03-1] 23 -4.12 Rytting et al., 2005 
Bupirimate [41483-43-6] 25 -4.16 Hartley and Kidd, 1987 
Bupivacaine [2180-92-9] 23 -3.20 Loftsson and Hreinsdóttir, 2006 
Buprofezin [69327-76-0] 25 -5.53 Worthing and Hance, 1991 
Butachlor [23184-66-9] 24 -4.13 Humburg et al., 1989 
Butamifos [36335-67-8] 20 -4.81 Worthing and Hance, 1991 
meso-1,2,3,4-Butanetetracarboxylic acid [4534-68-3] 25 -0.08 Morris, 1992 
1,2,3,4-Butanetetracarboxylic acid, ammonium salt 
 [141411-71-4] 25 -0.04 Morris, 1992 
1,2,3,4-Butanetetracarboxylic acid, diammonium salt 
 [141411-72-5] 25 -0.64 Morris, 1992 
1,2,3,4-Butanetetracarboxylic acid, dipotassium salt  
 [141437-75-4] 25 -0.91 Morris, 1992 
1,2,3,4-Butanetetracarboxylic acid, disodium salt 
 [141411-79-2] 25 -0.41 Morris, 1992 
1,2,3,4-Butanetetracarboxylic acid, potassium salt 
 [141411-75-8] 25 -0.05 Morris, 1992 
1,2,3,4-Butanetetracarboxylic acid, potassium and 
 sodium salt [141411-82-7] 25 -0.55 Morris, 1992 
1,2,3,4-Butanetetracarboxylic acid, sodium salt 
 [141411-78-1] 25 0.03 Morris, 1992 
1,2,3,4-Butanetetracarboxylic acid, tetrammonium  
 salt [141411-74-7] 25 -0.02 Morris, 1992 
1,2,3,4-Butanetetracarboxylic acid, tetrapotassium  
 salt [141411-77-0] 25 >0.04 Morris, 1992 
1,2,3,4-Butanetetracarboxylic acid, tetrasodium salt 
 [141411-81-6] 25 -0.09 Morris, 1992 
1,2,3,4-Butanetetracarboxylic acid, triammonium  
 salt [141411-73-6] 25 -0.22 Morris, 1992 
1,2,3,4-Butanetetracarboxylic acid, tripotassium salt 
 [141411-76-9] 25 -0.97 Morris, 1992 
1,2,3,4-Butanetetracarboxylic acid, trisodium salt 
 [141411-80-5] 25 -0.19 Morris, 1992 
1,3-Butane dinitrate [6423-44-5] 25 -1.66 Fischer and Ballschmiter, 1998, 1998a 
1,4-Butane dinitrate [3457-91-8] 25 -1.68 Fischer and Ballschmiter, 1998, 1998a 
2,3-Butanedione [431-03-8] 0 0.60 Stephenson, 1992* 

 9.2 0.59 Stephenson, 1992* 
 19.2 0.57 Stephenson, 1992*  
 31.0 0.54 Stephenson, 1992* 
 40.0 0.52 Stephenson, 1992* 
 50.7 0.48 Stephenson, 1992* 
 61.1 0.45 Stephenson, 1992* 
 70.3 0.42 Stephenson, 1992* 
 80.3  0.40 Stephenson, 1992* 

Butenachlor [87310-56-3] 27 -4.03 Worthing and Hance, 1991 
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Buthiobate [51308-54-4] 25 -5.57 Hartley and Kidd, 1987 
Butocarboxim [34681-10-2] 20 -0.74 Hartley and Kidd, 1987 
Butoxycarboxim [34681-23-7] 25 -0.03 Hartley and Kidd, 1987 
2-Butoxyethanol [111-76-2] 49.0 0.26 Stephenson, 1993d* 
  50.0 0.20 Stephenson, 1993d* 
  51.0 0.17 Stephenson, 1993d* 
  53.0 0.10 Stephenson, 1993d* 
  55.0 0.06 Stephenson, 1993d* 
  60.0 -0.02 Stephenson, 1993d* 
  70.0 -0.07 Stephenson, 1993d* 
  80.0 -0.10 Stephenson, 1993d* 
  90.0 -0.09 Stephenson, 1993d* 
1-tert-Butoxy-2-ethoxyethane [51422-54-9] 0 -0.08 Stephenson, 1993d* 
  10.0 -0.28 Stephenson, 1993d* 
  20.0 -0.46 Stephenson, 1993d* 
  30.0 -0.59 Stephenson, 1993d* 
  40.0 -0.78 Stephenson, 1993d* 
  50.0 -0.92 Stephenson, 1993d* 
  60.0 -1.03 Stephenson, 1993d* 
  70.0 -1.09 Stephenson, 1993d* 
  80.0 -1.17 Stephenson, 1993d* 
  90.0 -1.21 Stephenson, 1993d* 
2-Butoxyethyl acetate [112-07-2] 0 -0.73 Stephenson, 1993d 
  9.9 -0.87 Stephenson, 1993d 
  20.4 -0.88 Stephenson, 1993d 
  30.0 -1.03 Stephenson, 1993d* 
  40.0 -1.08 Stephenson, 1993d 
  50.0 -1.19 Stephenson, 1993d* 
  60.0 -1.24 Stephenson, 1993d* 
  80.0 -1.18 Stephenson, 1993d* 
  90.6 -1.10 Stephenson, 1993d* 
2-Butoxyethyl ether [112-73-2] 0 -1.39 Stephenson, 1993d* 
  10.0 -1.64 Stephenson, 1993d* 
  20.0 -1.94 Stephenson, 1993d* 
  30.0 -2.13 Stephenson, 1993d* 
  40.0 -2.30 Stephenson, 1993d* 
  50.0 -2.37 Stephenson, 1993d* 
  60.0 -2.43 Stephenson, 1993d* 
  70.0 -2.50 Stephenson, 1993d* 
  80.0 -2.51 Stephenson, 1993d* 
  90.0 -2.57 Stephenson, 1993d* 
1-tert-Butoxy-2-methoxyethane [66728-50-5] 0 0.22 Stephenson, 1993d* 
  10.0 0.14 Stephenson, 1993d* 
  20.0 0.03 Stephenson, 1993d* 
  30.0 -0.05 Stephenson, 1993d* 
  40.0 -0.24 Stephenson, 1993d* 
  50.0 -0.39 Stephenson, 1993d* 
  60.0 -0.47 Stephenson, 1993d* 
  70.0 -0.57 Stephenson, 1993d* 
  80.0 -0.54 Stephenson, 1993d* 
  90.0 -0.54 Stephenson, 1993d* 
Butralin [33629-47-9] 24 -5.47 Hartley and Kidd, 1987 
2-Butylacrolein [1070-66-2] 0 -2.10 Stephenson, 1993a* 

 10.0 -2.20 Stephenson, 1993a* 
 20.0 -2.20 Stephenson, 1993a* 
 40.0 -2.01 Stephenson, 1993a* 
 50.0 -2.05 Stephenson, 1993a* 
 60.0 -2.05 Stephenson, 1993a* 
 70.0 -1.82 Stephenson, 1993a* 
 80.0 -1.87 Stephenson, 1993a* 
 90.0 -1.94 Stephenson, 1993a* 

Butyl acrylate [141-32-2] 60 -1.54 Chai et al., 2005 
Butylate [2008-41-5] 20 -3.67 Worthing and Hance, 1991 

 22 -3.68 Humburg et al., 1989 
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Butyl p-aminobenzoate [94-25-7] 23 -3.05 Rytting et al., 2005 
  30 -2.84 Yalkowsky et al., 1983a 
  37 -2.76 Yalkowsky et al., 1972 
4-Butylbenzoic acid [20651-71-2] 37 -3.34 Parshad et al., 2002 
4-tert-Butylbenzoic acid [98-73-7] 37 -3.31 Parshad et al., 2002 
Butyl butyrate [109-21-7] 25.0 -2.37 Stephenson and Stuart, 1986* 
4-tert-Butylcyclohexylamine [5400-88-4] 40.0 -1.85 Stephenson, 1993* 
 50.0 -1.89 Stephenson, 1993* 
 60.0 -1.87 Stephenson, 1993* 
 70.0 -1.99 Stephenson, 1993* 
 80.0 -1.94 Stephenson, 1993* 
 90.0 -1.87 Stephenson, 1993* 
Butyl ether [142-96-1] 0 -2.51 Stephenson, 1992* 
 9.3 -2.61 Stephenson, 1992* 

 19.9 -2.75 Stephenson, 1992* 
 30.9 -2.75 Stephenson, 1992* 
 40.3 -2.81 Stephenson, 1992* 
 50.5 -2.77 Stephenson, 1992* 
 61.3 -3.04 Stephenson, 1992* 
 70.5 -2.94 Stephenson, 1992* 
 80.7 -3.16 Stephenson, 1992* 
 90.5 -3.12 Stephenson, 1992* 

Butyl ethyl ether [628-81-9] 0 -0.97 Stephenson, 1992* 
 9.3 -1.09 Stephenson, 1992* 
 20.0 -1.29 Stephenson, 1992* 
 31.2 -1.29 Stephenson, 1992* 
 39.7 -1.25 Stephenson, 1992* 
 50.8 -1.35 Stephenson, 1992* 
 60.2 -1.30 Stephenson, 1992* 
 70.2 -1.42 Stephenson, 1992* 
 80.2 -1.38 Stephenson, 1992* 
 90.7 -1.41 Stephenson, 1992* 

Butyl formate [592-84-7] 25.0 -0.97 Stephenson and Stuart, 1986* 
tert-Butyl-4-hydroxyanisole [25013-16-5]  23 -2.66 Loftsson and Hreinsdóttir, 2006 
Butyl p-hydroxybenzoate [94-26-8] 20 -2.97 Corby and Elworthy, 1971 
 23 -2.96 Rytting et al., 2005 
  25 -3.06 Dymicky and Huhtanen, 1979 
  30 -2.93 Yalkowsky et al., 1983a 
Butyl isobutyrate [97-87-0] 25.0 -2.27 Stephenson and Stuart, 1986* 
Butyl lactate [138-22-7] 25 -0.53 Rehberg and Dixon, 1950 
5-Butyl-2-methylpyridine [702-16-9] 0 -1.55 Stephenson, 1993a* 

 10.0 -1.78 Stephenson, 1993a* 
 20.0 -1.92 Stephenson, 1993a* 
 30.0 -1.90 Stephenson, 1993a* 
 40.0 -1.81 Stephenson, 1993a* 
 50.0 -1.68 Stephenson, 1993a* 
 60.0 -1.85 Stephenson, 1993a* 
 70.0 -1.79 Stephenson, 1993a* 
 80.0 -1.87 Stephenson, 1993a* 
 90.0 -1.94 Stephenson, 1993a* 

Butyl nitrate [928-45-0] 25 -2.03 Hauff et al., 1998 
4-sec-Butyl-2-nitrophenol [3555-18-8] 20.0 -3.84 Schwarzenbach et al., 1988 
3-tert-Butylphenol [585-34-2] 25 -1.86 Varhaníčková et al., 1995a 
4-tert-Butylphenol [98-54-4] 25 -1.91 Varhaníčková et al., 1995a 
4-Butylphenol [1638-22-8] 25 -2.39 Varhaníčková et al., 1995a 
tert-Butylphenyl diphenyl phosphate [56803-37-3] 20–25 -5.08 Saeger et al., 1979 
Butyl propanoate [590-01-2] 25.0 -1.85 Stephenson and Stuart, 1986* 
4-tert-Butylpyridine [3978-81-2] 0 -1.38 Stephenson, 1993a* 

 10.0 -1.49 Stephenson, 1993a* 
 20.0 -1.50 Stephenson, 1993a* 
 30.0 -1.53 Stephenson, 1993a* 
 40.0 -1.56 Stephenson, 1993a* 
 50.0 -1.59 Stephenson, 1993a* 
 60.0 -1.55 Stephenson, 1993a* 
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 70.0 -1.54 Stephenson, 1993a* 
 80.0 -1.48 Stephenson, 1993a* 
 90.0 -1.46 Stephenson, 1993a* 

Butanal [123-72-8] 0  0.22 Stephenson, 1993c* 
 10.0  0.10 Stephenson, 1993c* 
 20.0  0.01 Stephenson, 1993c* 
 30.0 -0.12 Stephenson, 1993c* 
 40.0 -0.19 Stephenson, 1993c* 
 50.0 -0.23 Stephenson, 1993c* 
 60.0 -0.24 Stephenson, 1993c* 
 70.0 -0.27 Stephenson, 1993c* 

Cadmium bromide tetrahydrate [13464-92-1] 25 0.44 Budavari et al, 1996 
Cadmium chlorate [13464-92-1] 25 0.44 Budavari et al, 1996 
Cadmium chloride hemipentahydrate [7790-78-5] 25 0.55 Budavari et al, 1996 
Cadmium fluoride [7790-79-6] 25 -1.38 Carter, 1928* 
Cadmium iodate [7790-81-0] 25 -5.62 Ramette, 1981 
Cadmium iodide [7790-80-9] 20 0.36 Eddy and Menzies, 1940 
 25 0.37 Eddy and Menzies, 1940 
 30 0.38 Eddy and Menzies, 1940 
Cadmium sulfate octahydrate [15244-35-6] 25 -0.04 Budavari et al, 1996 
Caffeine [58-08-2] 20–25 >-0.95 Dehn, 1917 
 23 -1.02 Rytting et al., 2005 
  30 -0.98 Yalkowsky et al., 1983a 
Calciferol [50-14-6] 20–25 -3.90 Hartley and Kidd, 1987 
Calcium bromate [10102-75-7] -20 0.49 Stenger et al., 2002 
 -8 0.49 Stenger et al., 2002 
 6 0.49 Stenger et al., 2002 
 22.7 0.50 Stenger et al., 2002 
 32 0.50 Stenger et al., 2002 
 40 0.51 Stenger et al., 2002 
 50 0.51 Stenger et al., 2002 
 60 0.52 Stenger et al., 2002 
 70 0.53 Stenger et al., 2002 
 80 0.54 Stenger et al., 2002 
 90 0.54 Stenger et al., 2002 
 100 0.56 Stenger et al., 2002 
Calcium bromide [7789-41-5] 20 0.73 Budavari et al, 1996 
Calcium carbonate [471-34-1] 25 -3.89 Cameron and Robinson, 1907 
Calcium chlorate dihydrate [10035-05-9] 18 0.66 Budavari et al, 1996 
Calcium chloride hexahydrate [7774-34-7] 25 0.49 Budavari et al, 1996 
Calcium chromate dihydrate [8012-75-7] 18 -0.07 Budavari et al, 1996 
Calcium ferrocyanide [13821-08-4] 25 0.23 Budavari et al, 1996 
Calcium fluoride [7789-75-5] 25 -3.29 Carter, 1928* 
Calcium hydroxide [1305-62-0] 30 -1.79 Miller and Witt, 1929 
Calcium iodide [101-2-68-8] 20 0.69 Budavari et al, 1996 
Calcium lactate pentahydrate [5473-47-5] 25 -0.79 Budavari et al, 1996 
Calcium molybdate [7789-82-4] 20 -4.38 Mumallah and Popiel, 1974 
  21 -4.36 Mumallah and Popiel, 1974 
  25 -4.32 Mumallah and Popiel, 1974 
  28 -4.29 Mumallah and Popiel, 1974 
  30 -4.27 Mumallah and Popiel, 1974 
  32 -4.24 Mumallah and Popiel, 1974 
  35 -4.20 Mumallah and Popiel, 1974 
  40 -4.16 Mumallah and Popiel, 1974 
Calcium nitrite tetrahydrate [13477-34-4] 25 0.44 Budavari et al, 1996 
Calcium oxalate [563-72-4] 25 -3.65 McComas and Rieman, 1942 
Calcium sulfate [7778-18-9] 25 -1.81 Taber, 1906; Zhang and Muhammed, 
    1989 
Calcium sulfate dihydrate [10101-41-4] 10 -1.84 Li and Demopoulos, 2005 
  22 -1.82 Li and Demopoulos, 2005 
  25 -1.92 Budavari et al., 1996 
  40 -1.81 Li and Demopoulos, 2005 
  60 -1.83 Li and Demopoulos, 2005 
  80 -1.88 Li and Demopoulos, 2005 
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Camphor [76-22-2] 23 -2.01 Rytting et al., 2005 
Camphoric acid [124-83-4] 25 -1.42 Budavari et al., 1996 
Captafol [2425-06-1] 20 -5.40 Hartley and Kidd, 1987 
Captan [133-06-2] 20 <-5.78 Fühner and Geiger, 1977 

 25 -4.96 Worthing and Hance, 1991 
Carbamazepine [298-46-4] 23 -2.96 Loftsson and Hreinsdóttir, 2006 
 23 -3.16 Rytting et al., 2005 
Carbazole [86-74-8] 20 -5.14 Hashimoto et al., 1982 
 22 -5.22 Smith et al., 1978 
Carbendazim [10605-21-7] 20 -3.83 Worthing and Hance, 1991 
  24 -3.82 pH 4, Hartley and Kidd, 1987 
  24 -4.38 pH 7, Hartley and Kidd, 1987 
  24 -4.44 pH 8, Hartley and Kidd, 1987 
Carbon tetrabromide [558-13-4] 30 -3.13 Gross and Saylor, 1931 

 30.00 -2.71 Gross et al., 1933 
Carbon tetrafluoride [75-73-0] 15.00 -4.57 Scharlin and Battino, 1995 
  20.00 -4.63 Scharlin and Battino, 1995 
  25.00 -4.68 Scharlin and Battino, 1995 
  30.00 -4.71 Scharlin and Battino, 1995 
Carbophenothion [786-19-6] 10 -5.75 Bowman and Sans, 1985 
 20 -5.74 Bowman and Sans, 1985 
 30 -5.67 Bowman and Sans, 1985 
Carbophenothion-methyl [953-17-3] 10 -5.33 Bowman and Sans, 1985 
 20 -5.29 Bowman and Sans, 1985 
 30 -5.05 Bowman and Sans, 1985 
Carbosulfan [55285-14-8] 25 -7.10 Worthing and Hance, 1991 
Carboxin [5234-68-4] 25 -3.07 Worthing and Hance, 1991 
4-Carboxybenzenesulfonamide [138-41-0] 37 -2.50 Parshad et al., 2002 
(–)-Carveol [99-48-9] 25 -1.72 Fichan et al., 1999 
Carvone [99-49-0] 10 -1.96 Smyrl and LeMaguer, 1980 
  20 -2.00 Smyrl and LeMaguer, 1980 
  30 -1.97 Smyrl and LeMaguer, 1980 
(S)-(+)-Carvone [2244-16-8] 25 -2.06 Fichan et al., 1999 
Catechol [120-80-9] 20–25 0.61 Dehn, 1917 
  41.2 0.77 Walker et al., 1931 
  56.7 0.85 Walker et al., 1931 
  57.1 0.85 Walker et al., 1931 
  66.2 0.88 Walker et al., 1931 
Cephradine [38821-53-3] 23 -1.23 Rytting et al., 2005 
Cerium nitrate hexahydrate [10294-41-4] 25 0.44 Budavari et al, 1996 
Cerium sulfate [13454-94-9] 25 -1.05 Spedding and Jaffe, 1954* 
Cesium bromide [7787-69-1] 21.4 0.23 Budavari et al., 1996 
Cesium chloride [7647-17-8] 25 0.88 Budavari et al., 1996 
Cesium iodide [7789-17-5] 22.8 0.46 Budavari et al., 1996 
Cesium nitrate [7789-18-6] 25 0.13 Budavari et al., 1996 
  25 0.14 Hu et al., 2005 
  35 0.30 Hu et al., 2005 
  45 0.45 Hu et al., 2005 
Cesium perchlorate [14454-84-7] 25 -1.06 Budavari et al., 1996 
Cesium sulfate [10294-54-9] 25 0.55 Budavari et al., 1996 
CGA 163935 [95266-40-3] 20 -0.97 Hartley and Kidd, 1987 
CGA 184927 [126301-94-8] 20 -5.15 Hartley and Kidd, 1987 
CGA 185072 [99607-70-2] 20 -4.62 Hartley and Kidd, 1987 
Chinomethionat [2439-01-2] 20 -5.37 Worthing and Hance, 1991 
Chlomethoxyfen [32861-85-1] 15 -6.02 Worthing and Hance, 1991 
Chloral hydrate [302-17-0] 25 0.86 Budavari et al., 1996 
Chloralose [15879-93-3] 15 -1.84 Worthing and Hance, 1991 
Chloramben [133-90-4] 20 -2.47 Humburg et al., 1989 
Chloramphenicol [56-75-7] 23 -1.94 Rytting et al., 2005 
Chlorazine [580-48-3] 26.0 -4.04 pH 3.0, Ward and Weber, 1968 

 26.0 -4.07 pH 7.0, Ward and Weber, 1968 
 26.0 -4.08 pH 10.0, Ward and Weber, 1968 

Chlorbromuron [13360-45-7] 20 -3.92 Worthing and Hance, 1991 
Chlorbufam [1967-16-4] 20 -2.62 Worthing and Hance, 1991 
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Chlordimeform [6164-98-3] 10 -2.99 Bowman and Sans, 1985 
 20 -2.86 Bowman and Sans, 1985 
Chlorfenvinphos [18708-87-7] 10 -3.46 Bowman and Sans, 1985 
 20 -3.41 Fühner and Geiger, 1977 
 20 -3.46 Bowman and Sans, 1985 
 30 -3.53 Bowman and Sans, 1985 
Chlorfluazuron [71422-67-8] 25 -7.53 Hartley and Kidd, 1987 
Chlorflurecol [2536-31-4] 20 -4.18 Hartley and Kidd, 1987 
Chlorflurenol [2464-31-4] 20 -4.16 Humburg et al., 1989 
Chlorimuron [99283-00-8] 25 -4.55 pH 5, Humburg et al., 1989 

 25 -2.51 pH 7, Humburg et al., 1989 
Chlorimuron-ethyl [90982-32-4] 25 -2.54 Hartley and Kidd, 1987 
Chloridazon [1698-60-8] 20 -2.74 Hartley and Kidd, 1987 
Chlormephos [24934-91-6] 20 -3.59 Worthing and Hance, 1991 
Chlornitrofen [1836-77-7] 25 -6.11 Worthing and Hance, 1991 
Chloroacetic acid [79-11-8] 25 1.04 Budavari et al., 1996 
2-Chloroallyl N,N-diethyldithiocarbamate [95-06-7] 25 -3.43 Bailey and White, 1965 
2-Chloroanisole [766-51-8] 25 -2.46 Lun et al., 1995 
3-Chloroanisole [2845-89-8] 25 -2.78 Lun et al., 1995 
4-Chloroanisole [623-12-1] 25 -2.78 Lun et al., 1995 
Chlorobenzilate [510-15-6] 20 -4.40 Fühner and Geiger, 1977 
2-Chlorobenzoic acid [118-91-2] 25 -1.72 Colonia et al., 1998 
  30 -1.87 Phatak and Gaiker, 1993 
  30 -1.87 Phatak and Gaikar, 1996 
4-Chlorobenzoic acid [74-11-3] 25 -3.15 Colonia et al., 1998 
  30 -1.87 Phatak and Gaiker, 1993 
  30 -3.29 Phatak and Gaikar, 1996 
  37 -3.26 Parshad et al., 2002 
2-Chlorobiphenyl [2051-60-7] 25 -4.57 Miller et al., 1984 
4-Chlorobiphenyl [2051-62-9] 25 -5.15 Li and Andren, 1994 

 25 -5.15 Li and Doucette, 1993 
 25 -5.15 Li et al., 1992 

1-Chlorobutane [109-69-3] 25.0 -2.03 Tewari et al., 1982 
3-Chloro-2-butanone [4091-39-8] 0 -0.51 Stephenson, 1992* 

 9.7 -0.56 Stephenson, 1992* 
 19.1 -0.58 Stephenson, 1992* 
 41.1 -0.60 Stephenson, 1992* 
 51.1 -0.61 Stephenson, 1992* 
 61.1 -0.59 Stephenson, 1992* 
 71.5 -0.57 Stephenson, 1992* 
 91.8 -0.50 Stephenson, 1992* 

1-Chlorodibenzo-p-dioxin [39227-53-7] 5 -6.21 Shiu et al., 1988 
 15 -5.97 Shiu et al., 1988 
 25 -5.72 Shiu et al., 1988 
 35 -5.48 Shiu et al., 1988 
 45 -5.25 Shiu et al., 1988 

2-Chlorodibenzo-p-dioxin [39227-54-8] 3.9 -6.21 Doucette and Andren, 1988a 
 5 -6.54 Shiu et al., 1988 
 15 -6.20 Shiu et al., 1988 

  25 -5.72 Oleszek-Kudlak et al., 2004 
 25 -5.90 Shiu et al., 1988 
 35 -5.52 Shiu et al., 1988 
 45 -5.29 Shiu et al., 1988 
 25.0 -5.84 Doucette and Andren, 1988a 
 39.0 -5.46 Doucette and Andren, 1988a 

4-Chloro-2,5-dimethylphenol [1124-06-7] 25 -1.20 pH 5.1, Blackman et al., 1955 
4-Chloro-2,6-dimethylphenol [1123-63-3] 25 -2.44 pH 5.1, Blackman et al., 1955 
4-Chloro-3,5-dimethylphenol [88-04-0] 25 -1.61 pH 5.1, Blackman et al., 1955 
4-Chloro-3,5-dimethyl-2-phenylmethylphenol 25 -4.27 pH 5.1, Blackman et al., 1955 
 [11867-85-2] 
4-Chloro-3,5-dinitrobenzoic acid [118-97-08] 26.6 -2.00 Lopez et al., 2004 
 34.6 -1.84 Lopez et al., 2004 
 43.5 -1.76 Lopez et al., 2004 
 52.5 -1.61 Lopez et al., 2004 
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 62.3 -1.58 Lopez et al., 2004 
2-Chloroethyl methyl ether [627-42-9] 0 0.01 Stephenson, 1992* 

 9.8 -0.05 Stephenson, 1992* 
 20.2 -0.08 Stephenson, 1992* 
 29.7 -0.10 Stephenson, 1992* 
 39.7 -0.14 Stephenson, 1992* 
 50.0 -0.18 Stephenson, 1992* 
 70.2 -0.18 Stephenson, 1992* 
 80.8 -0.18 Stephenson, 1992* 

4-Chloroguaiacol [16766-30-6] 10.0 -1.56 Larachi et al., 2000 
 15.0 -1.54 Larachi et al., 2000 
 19.0 -1.51 Larachi et al., 2000 
 25 -1.45 Tam et al., 1994 
 36.3 -1.47 Larachi et al., 2000 

5-Chloroguaiacol [3743-23-5] 25 -1.47 Tam et al., 1994 
1-Chloroheptane [629-06-1] 25.0 -4.00 Tewari et al., 1982 
2-Chloroiodobenzene [615-41-8] 25 -3.54 Yalkowsky et al., 1979 
3-Chloroiodobenzene [625-99-0] 25 -3.55 Yalkowsky et al., 1979 
4-Chloroiodobenzene [637-87-6] 25 -4.03 Yalkowsky et al., 1979 
Chloromethiuron [28217-97-2] 20 -3.66 Worthing and Hance, 1991 
4-Chloro-3-methyl-5-ethylphenol [1125-66-2] 25 -2.64 pH 5.1, Blackman et al., 1955 
2-Chloro-6-methylphenol [87-64-9] 25 -1.60 pH 5.1, Blackman et al., 1955 
4-Chloro-2-methylphenol [1570-64-5] 25 -1.32 pH 5.1, Blackman et al., 1955 
4-Chloro-3-methylphenol [59-50-7] 25 -1.55 pH 5.1, Blackman et al., 1955 
Chloroneb [2675-77-6] 25 -4.41 Worthing and Hance, 1991 
2-Chloronitrobenzene [88-73-3] 10.00 -2.84 Beneš and Dohnal, 1999 
  20 -2.55 Eckert, 1962 
  20.00 -2.67 Beneš and Dohnal, 1999 
  30.00 -2.37 Beneš and Dohnal, 1999 
3-Chloronitrobenzene [121-73-3] 20 -2.76 Eckert, 1962 
4-Chloro-2-nitrophenol [89-64-5] 20.0 -3.09 Schwarzenbach et al., 1988 
6-Chloro-3-nitrotoluene [7147-89-9] 20.0 -4.39 Schwarzenbach et al., 1988 
5-Chloro-2-pentanone [5891-21-4] 0 -0.11 Stephenson, 1992* 

 22.3 -0.41 Stephenson, 1992* 
 30.8 -0.47 Stephenson, 1992* 
 50.1 -0.44 Stephenson, 1992* 
 60.7 -0.25 Stephenson, 1992* 
 70.7 0.05 Stephenson, 1992* 

Chlorophacinone [3691-35-8] 20 -3.57 Hartley and Kidd, 1987 
3-Chlorophenol [108-43-0] 20 -0.76 Mulley and Metcalf, 1966 
4-Chlorophenol [106-48-9] 15.1 -0.74 Achard et al., 1996 

 20 -0.69 Mulley and Metcalf, 1966 
 20 -0.99 Hafkenscheid and Tomlinson, 1983 
 22.1 -0.71 Jaoui et al., 2002 
 23.7 -0.71 Jaoui et al., 2002 
 24.8 -0.70 Jaoui et al., 2002 
 25 -0.68 pH 5.1, Blackman et al., 1955 
 25.2 -0.70 Achard et al., 1996 
 29.9 -0.68 Jaoui et al., 2002 
 30.2 -0.68 Jaoui et al., 2002 
 32.0 -0.68 Jaoui et al., 2002 
 33.4 -0.67 Jaoui et al., 2002 
 35.6 0.67 Jaoui et al., 2002 
 36.1 -0.66 Jaoui et al., 2002 
 37.8 -0.66 Jaoui et al., 2002 
 38.9 -0.66 Jaoui et al., 2002 
 42.1 -0.64 Jaoui et al., 2002 
 45.3 -0.64 Jaoui et al., 2002 
 46.5 -0.63 Jaoui et al., 2002 
 46.7 -0.63 Jaoui et al., 2002 
 47.6 -0.63 Jaoui et al., 2002 
 50.6 -0.62 Jaoui et al., 2002 
 51.6 -0.62 Jaoui et al., 2002 
 55.8 -0.60 Jaoui et al., 2002 
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 57.8 -0.60 Jaoui et al., 2002 
 58.5 -0.60 Jaoui et al., 2002 
 59.5 -0.59 Jaoui et al., 2002 
 60.0 -0.59 Jaoui et al., 2002 
 66.3 -0.57 Jaoui et al., 2002 
 68.0 -0.57 Jaoui et al., 2002 
 68.7 -0.57 Jaoui et al., 2002 

2-Chlorophenoxyacetic acid [614-61-9] 25 -2.16 Leopold et al., 1960 
3-Chlorophenoxyacetic acid [588-32-9] 25 -1.90 Leopold et al., 1960 
4-Chlorophenoxyacetic acid [122-48-3] 25 -2.29 Leopold et al., 1960 
2-(3-Chlorophenoxy)propionamide [5825-87-6] 22 -2.22 Hartley and Kidd, 1987 
Chloropropylate [5836-10-2] 20 -5.35 Fühner and Geiger, 1977 
2-Chloropyridine [109-09-1] 0 -0.50 Stephenson, 1993a* 

 10.0 -0.57 Stephenson, 1993a* 
 20.0 -0.61 Stephenson, 1993a* 
 30.0 -0.65 Stephenson, 1993a* 
 40.0 -0.66 Stephenson, 1993a* 
 50.0 -0.67 Stephenson, 1993a* 
 60.0 -0.66 Stephenson, 1993a* 
 70.0 -0.65 Stephenson, 1993a* 
 80.0 -0.64 Stephenson, 1993a* 
 90.0 -0.60 Stephenson, 1993a* 

2-Chlorosyringaldehyde [76341-69-0] 25 -3.82 pH 5.30, Varhaníčková et al., 1995 
3-Chlorosyringol [18113-22-9] 25 -1.56 pH 4.30, Varhaníčková et al., 1995 
Chlorothalonil [1897-45-6] 25 -5.65 Worthing and Hance, 1991 
2-Chlorotoluene [95-49-8] 5.0 -3.15 Ma et al., 2001 
  15.0 -3.12 Ma et al., 2001 
  25.0 -3.03 Ma et al., 2001 
  35.0 -3.00 Ma et al., 2001 
  45.0 -2.98 Ma et al., 2001 
3-Chlorotoluene [108-41-8] 5.0 -3.10 Ma et al., 2001 
  15.0 -3.11 Ma et al., 2001 
  25.0 -3.03 Ma et al., 2001 
  35.0 -3.05 Ma et al., 2001 
  45.0 -3.00 Ma et al., 2001 
4-Chlorotoluene [106-43-4] 5.0 -3.11 Ma et al., 2001 
  15.0 -3.09 Ma et al., 2001 
  20 -2.97 Hafkenscheid and Tomlinson, 1983 

 20 -3.08 Hafkenscheid and Tomlinson, 1981 
  25.0 -3.01 Ma et al., 2001 
  35.0 -2.97 Ma et al., 2001 

 45.0 -2.92 Ma et al., 2001 
Chlorotoluron [15545-48-9] 5 -3.58 Madhun et al., 1986 

 20 -3.48 Worthing and Hance, 1991 
 25 -3.42 Madhun et al., 1986 
 40 -3.33 Madhun et al., 1986 

Chlorotrifluoromethane [75-72-9] 15.00 -2.92 Scharlin and Battino, 1995 
  20.00 -2.98 Scharlin and Battino, 1995 
  25.00 -3.04 Scharlin and Battino, 1995 
  30.00 -3.08 Scharlin and Battino, 1995 
5-Chlorovanillin [19463-48-0] 25 -2.30 pH 4.55, Varhaníčková et al., 1995 
6-Chlorovanillin [18268-76-3] 25 -3.15 pH 5.35, Varhaníčková et al., 1995 
Chloroxuron [1982-47-4] 20 -4.86 Worthing and Hance, 1991 
Chlorphonium chloride [115-78-6] 20 0.38 Hartley and Kidd, 1987 
Chlorphoxim [14816-20-7] 20 -5.29 Hartley and Kidd, 1987 
Chlorpromazine [50-53-3] 25 -3.30 Millipore, 2003 
Chlorpropamide [94-20-2] 25 -3.75 Wilson et al., 2005 
Chlorpropham [101-21-3] 2 -3.61 Freed et al., 1967 
  24 -3.32 Freed et al., 1967 
Chlorprothixene [113-59-7] 20 -4.41 Hafkenscheid and Tomlinson, 1983 
Chlorpyrifos-methyl [5598-13-0] 10 -5.25 Bowman and and Sans, 1985 
 20 -5.00 Bowman and Sans, 1985 
  24 -4.91 Worthing and Hance, 1991 
 30 -4.67 Bowman and Sans, 1985 
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Chlorsulfuron [64902-72-3] 25 -3.08 pH 5, Humburg et al., 1989 

 25 -1.11 pH 7, Humburg et al., 1989 
Chlorthal-dimethyl [1861-32-1] 25 -5.82 Humburg et al., 1989 
Chlorthalidone [77-36-1] 23 -3.34 Rytting et al., 2005 
Chlorthiamid [1918-13-4] 21 -2.34 Hartley and Kidd, 1987 
Chlorzoxazone [95-25-0] 23 -2.87 Rytting et al., 2005 
Chlozolinate [72391-46-9] 25 -4.02 Worthing and Hance, 1991 
Cholanthrene [479-23-2] 27 -7.86 Davis et al., 1942 
Cholecalciferol [67-97-0] 23 -3.59 Loftsson and Hreinsdóttir, 2006 
Cholesterol [57-88-5] 20–25 -2.17 Dehn, 1917 
Chromic nitrate [13548-38-4] 25 0.05 Smith, 1945* 
Chromic trioxide [1333-82-0] 18 1.03 Budavari et al., 1996 
Chromium potassium tetracosahydrate [7788-99-0] 25 -0.66 Budavari et al., 1996 
Cimetidine [51481-61-9] 23 -1.07 Rytting et al., 2005 
1,8-Cineole [470-82-6] 20 -1.77 Cal, 2006 
Cinmethylin [87818-31-3] 20 -3.64 Humburg et al., 1989 
Cinnamic acid [621-82-9] 30.00 -2.39 Gross et al., 1933 
Cinosulfuron [94593-91-6] 20 -4.36 Worthing and Hance, 1991 
Citraconic acid [498-23-7] 22 1.28 Hogle et al., 2002 
Citric acid monohydrate [5949-29-1] 17.2 0.91 Laguerie et al., 1976 
  20.2 0.94 Laguerie et al., 1976 
  22.5 0.97 Laguerie et al., 1976 
  25.1 1.00 Laguerie et al., 1976 
  27.0 1.02 Laguerie et al., 1976 
  28.6 1.05 Laguerie et al., 1976 
  30.5 1.08 Laguerie et al., 1976 
  31.8 1.07 Laguerie et al., 1976 
  34.4 1.11 Laguerie et al., 1976 
  35.4 1.13 Laguerie et al., 1976 
β-Citronellol [106-22-9] 20 -2.69 Cal, 2006 
Cloethocarb [51487-69-5] 20 -2.30 Worthing and Hance, 1991 
Clofazimine [2030-22-6] 23 -6.24 Rytting et al., 2005 
Clomazone [81777-89-1] 25 -2.34 Humburg et al., 1989 
Clomeprop [84496-56-0] 25 -7.01 Worthing and Hance, 1991 
Clopyralid [1702-17-6] 25 -2.28 Humburg et al., 1989 
Clotrimazole [23593-75-1] 23 -4.06 Loftsson and Hreinsdóttir, 2006 
Clozapine [5786-21-0] 25 -4.02 Millipore, 2003 
Cobaltous fluoride [10026-17-3] 25 -0.84 Carter, 1928* 
Cobaltous nitrate [10141-05-6] 18 0.63 Budavari et al., 1996 
Cobaltous perchlorate [13455-31-7] 25 0.64 Budavari et al., 1996 
Cobaltous thiocyanate [3017-60-5] 18 -0.47 Masaki, 1931 
Copper benzoate [533-01-7] 30 -2.95 Varadarajan et al., 1997 
Copper formate [544-19-4] 30 -3.44 Varadarajan et al., 1997 
Copper iodate [13454-89-2] 30 -2.47 Varadarajan et al., 1997 
Copper oxychloride [1332-65-6] 25 -6.17 Lubej et al., 1997 
  41.8 -6.02 Lubej et al., 1997 
  60.0 -5.89 Lubej et al., 1997 
  74.7 -5.82 Lubej et al., 1997 
Copper salicylate [62320-94-9] 30 -3.28 Varadarajan et al., 1997 
Copper sulfate [7758-98-7] 25 0.15 Emanuel and Olander, 1963 
Coronene [191-07-1] 20–25 -9.39 Fetzer, 2002 
  25 -9.48 Billington et al., 1988 

 25 -9.33 Mackay and Shiu, 1977 
Corticosterone [50-22-6] 23 -3.18 Rytting et al., 2005 
Cortisone [53-06-5] 23 -3.18 Rytting et al., 2005 
 30 -3.12 Yalkowsky et al., 1983a 
Coumachlor [81-82-3] 20 -5.84 Worthing and Hance, 1991 
Coumatetralyl [5836-29-3] 20 -4.86 Worthing and Hance, 1991 
4-Coumaric acid [501-98-4] 24 -1.68 pH 5.1, Tharayil et al., 2006 
Coumarin [91-64-5] 20–25 -3.16 Dehn, 1917 
Cresyl diphenyl phosphate [26444-49-5] 20–25 -5.12 Saeger et al., 1979 
Crimidine [535-89-7] 20 -1.26 Hartley and Kidd 
Crotonaldehyde [123-73-9] 0  0.43 Stephenson, 1993c* 

 10.0  0.41 Stephenson, 1993c* 
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 20.0  0.40 Stephenson, 1993c* 
 30.0  0.34 Stephenson, 1993c* 
 40.0  0.31 Stephenson, 1993c* 
 50.0  0.32 Stephenson, 1993c* 
 60.0  0.32 Stephenson, 1993c* 
 70.0  0.32 Stephenson, 1993c* 
 80.0  0.31 Stephenson, 1993c* 
 90.0 0.36 Stephenson, 1993c* 

Cupric bromide [7789-45-9] 25 0.66 Budavari et al., 1996 
Cupric chlorate [26506-47-8] 18 0.66 Budavari et al., 1996 
Cupric chloride [10125-13-0] 25 0.67 Budavari et al., 1996 
Cupric fluoride [7789-19-7] 25 -2.13 Carter, 1928* 
Cupric hydroxide [20427-59-2] 25 -4.53 Worthing and Hance, 1991 
Cupric iodate [13454-89-2] 25 -2.49 Keefer, 1948 
Cupric nitrate [10553-74-9] 20 0.50 Budavari et al., 1996 
Cupric selenate [15123-69-0] 25 -0.08 Budavari et al., 1996 
Cupric stearate [7617-31-4] 25 -9.95 Dobry, 1954 
Cupric sulfate [pentahydrate [7758-99-8] 25 -0.05 Budavari et al., 1996 
Cuprous chloride [7758-89-6] 20 -2.53 Kale et al., 1979 
  29 -2.42 Kale et al., 1979 
  40 -2.28 Kale et al., 1979 
  50 -2.17 Kale et al., 1979 
Cyanamide [420-04-2] 20 2.04 Hartley and Kidd, 1987 
Cyanazine [21725-46-2] 23 -3.18 Humburg et al., 1989 

 25 -3.15 Humburg et al., 1989 
4-Cyanobenzoic acid [619-65-8] 37 -2.21 Parshad et al., 2002 
Cyanofenphos [13067-93-1] 30 -5.70 Hartley and Kidd, 1987 
Cyanofos [2636-26-2] 30 -3.72 Worthing and Hance, 1991 
Cycloate [1134-23-2] 22 -3.40 Humburg et al., 1989 
Cyclodecane [293-96-9] 25 -5.62 Tolls et al., 2002 
Cycloheptanol [502-41-0] 25.0 -0.89 Stephenson and Stuart, 1986* 
Cycloheptanone [502-42-1] 0 -0.33 Stephenson, 1992* 

 9.5 -0.41 Stephenson, 1992* 
 19.8 -0.49 Stephenson, 1992* 
 31.0 -0.56 Stephenson, 1992* 
 39.8 -0.62 Stephenson, 1992* 
 50.2 -0.62 Stephenson, 1992* 
 60.8 -0.62 Stephenson, 1992* 
 70.7 -0.63 Stephenson, 1992* 
 81.3 -0.61 Stephenson, 1992* 
 91.9 -0.60 Stephenson, 1992* 

Cycloheptatriene [544-25-2] 25 -2.17 McAuliffe, 1966 
Cycloheptene [628-92-2] 25 -3.16 McAuliffe, 1966 
1,4-Cyclohexadiene [628-41-1] 25 -2.06 McAuliffe, 1966 
Cycloheximide [66-81-9] 2 -1.13 Hartley and Kidd, 1987 
Cyclohexyl acetate [622-45-7] 25.0 -1.71 Stephenson and Stuart, 1986* 
Cyclohexyl butyrate [1551-44-6] 0 -2.23 Stephenson, 1992* 

 9.8 -1.98 Stephenson, 1992* 
 19.7 -2.19 Stephenson, 1992* 
 29.8 -1.95 Stephenson, 1992* 
 39.8 -1.87 Stephenson, 1992* 
 50.1 -2.09 Stephenson, 1992* 
 60.2 -2.19 Stephenson, 1992* 
 70.4 -2.12 Stephenson, 1992* 
 80.3 -2.33 Stephenson, 1992* 
 90.5 -2.28 Stephenson, 1992* 

Cyclohexyl formate [4351-54-6] 25.0 -1.19 Stephenson and Stuart, 1986* 
Cyclohexylmethanol [100-49-2] 25.0 -1.14 Stephenson and Stuart, 1986* 
Cyclohexyl propanoate [6222-35-1] 25.0 -2.31 Stephenson and Stuart, 1986* 
Cyclooctane [292-64-8] 0.00 -4.29 Dohányosová et al., 2004 
  5.00 -4.30 Dohányosová et al., 2004 
  10.00 -4.31 Dohányosová et al., 2004 
  15.00 -4.31 Dohányosová et al., 2004 
  20.00 -4.30 Dohányosová et al., 2004 
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  25 -4.15 McAuliffe, 1966 
  25.00 -4.29 Dohányosová et al., 2004 
  30.00 -4.27 Dohányosová et al., 2004 
  35.00 -4.25 Dohányosová et al., 2004 
  40.00 -4.33 Dohányosová et al., 2004 
Cyclooctanol [696-71-9] 25.0 -1.30 Stephenson and Stuart, 1986* 
Cyclooctene [931-88-4] 0.00 -3.74 Dohányosová et al., 2004 
  5.00 -3.74 Dohányosová et al., 2004 
  10.00 -3.73 Dohányosová et al., 2004 
  15.00 -3.71 Dohányosová et al., 2004 
  20.00 -3.70 Dohányosová et al., 2004 
  25.00 -3.68 Dohányosová et al., 2004 
  30.00 -3.66 Dohányosová et al., 2004 
  35.00 -3.64 Dohányosová et al., 2004 
  40.00 -3.62 Dohányosová et al., 2004 
Cyclopentanol [96-41-3] 25.0 0.07 Stephenson and Stuart, 1986* 
Cyclopentanone [120-92-3] 0 0.65 Stephenson, 1992* 

 10.0 0.61 Stephenson, 1992* 
 20.1 0.57 Stephenson, 1992* 
 30.0 0.52 Stephenson, 1992* 
 40.2 0.49 Stephenson, 1992* 
 50.0 0.46 Stephenson, 1992* 
 60.6 0.45 Stephenson, 1992* 
 70.5 0.45 Stephenson, 1992* 
 80.0 0.47 Stephenson, 1992* 
 90.7 0.49 Stephenson, 1992* 

Cycloprothrin [63935-38-6] 25 -6.72 Worthing and Hance, 1991 
Cyclosporine [79217-60-0] 23 -5.15 Loftsson and Hreinsdóttir, 2006 
Cycloxydim [101205-02-1] 20 -3.58 Humburg et al., 1989 
β-Cyfluthrin [68359-37-5] 20 -8.34 Worthing and Hance, 1991 
Cyhalothrin [68085-85-8] 20 -8.18 Worthing and Hance, 1991 
λ-Cyhalothrin [91465-08-6] 20 -7.95 pH 6.5, Hartley and Kidd, 1987 
4-Cymene [99-87-6] 25 -3.42 Lun et al., 1997 
Cymoxanil [57966-95-7] 25 -2.30 Worthing and Hance, 1991 
Cypermethrin [52315-07-8] 20–25 -7.01 Coats and O’Donnel-Jeffrey, 1979 
  25.00 -7.37 Kumbar et al., 2002 
  30.00 -6.91 Kumbar et al., 2002 
  35.00 -6.62 Kumbar et al., 2002 
Cyproconazole [113096-99-4] 25 -3.32 Worthing and Hance, 1991 
Cyprofuram [69581-33-5] 574 -2.69 Hartley and Kidd, 1987 
Cyromazine [66215-27-8] 20 -1.18 Worthing and Hance, 1991 
L-Cystine [58-89-3] 25 -3.15 pH 7.0, Carta and Tola, 1996 
  25.0 -3.16 Bretti et al., 2005 
Cytosine [71-30-7] 23 -1.21 Rytting et al., 2005 
Dalapon-sodium [127-20-8] 25 0.75 Worthing and Hance, 1991 
Daminozide [1596-84-5] 25 -0.20 Worthing and Hance, 1991 
Dapsone [80-08-0] 23 -3.07 Rytting et al., 2005 
Dazomet [533-74-4] 25 -1.73 Worthing and Hance, 1991 
2,4-D, dimethylamine [2008-39-1] 20 1.05 Davidson et al., 1980 
2,4-D, butyl ester [94-80-4] 20–25 -4.73 Paris et al., 1984 
2,4-D, ethyl ester [533-23-3] 20–25 -3.35 Paris et al., 1984 
2,4-D, methyl ester [1928-38-7] 20–25 -2.96 Paris et al., 1984 
2,4-D, n-octyl ester [1928-44-5] 24 -7.00 Perdue and Wolfe, 1982 
2,4-D, propyl ester [1928-61-6] 20–25 -4.25 Paris et al., 1984 
2,4-DB [10433-59-7] 25 -3.73 Worthing and Hance, 1991 
o,p′-DDE [3424-92-6] 25 -6.36 Biggar and Riggs, 1974 
o,p′-DDT [789-02-6] 15 -6.85 Biggar and Riggs, 1974 

 25 -6.62 Biggar and Riggs, 1974 
 35 -6.42 Biggar and Riggs, 1974 
 45 -6.25 Biggar and Riggs, 1974 

Decachlorobiphenyl [2051-24-3] 22.0 -10.38 Opperhuizen et al., 1988 
 25 -11.89 Dickhut et al., 1986 
 25 -10.83 Miller et al., 1984 
 25 -10.80 Paschkle et al., 1998 
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 25 -11.00 Dulfer et al., 1995 
Decamethylcyclopentasiloxane [541-02-6] 23 -7.34 Varaprath et al., 1996 
Decamethyltetrasiloxane [141-62-8] 23 -7.66 Varaprath et al., 1996 
Decanal [112-31-2] 0 -2.24 Stephenson, 1993c* 

 10.0 -2.72 Stephenson, 1993c* 
 20.0 -2.72 Stephenson, 1993c* 
 30.0 -2.89 Stephenson, 1993c* 
 40.0 -2.89 Stephenson, 1993c* 
 50.0 -2.89 Stephenson, 1993c* 
 60.0 -2.89 Stephenson, 1993c* 
 70.0 -2.72 Stephenson, 1993c* 
 80.0 -2.72 Stephenson, 1993c* 
 90.0 -2.59 Stephenson, 1993c* 
 90.0 -2.59 Stephenson, 1993c* 

Decanoic acid [334-48-5] 20.0 -3.06 Ralston and Hoerr, 1942 
 25 -3.44 John and McBain, 1948 
 30 -3.43 Eggenberger et al., 1949 
 40 -3.38 Eggenberger et al., 1949 
 50 -3.33 Eggenberger et al., 1949 
 60 -3.24 Eggenberger et al., 1949 
 50 -3.30 John and McBain, 1948 
1-Decanol [112-30-1] 20.0 -3.57 Hommelen, 1959 

 25 -3.50 Stearns et al., 1947 
 25.0 -3.64 Etzweiler et al., 1995 
 29.6 -2.88 Stephenson and Stuart, 1986* 

2-Decanone [693-54-9] 25.0 -3.30 Tewari et al., 1982 
4-Decanone [624-16-8] 0 -2.60 Stephenson, 1992* 

 9.2 -2.72 Stephenson, 1992* 
 19.7 -2.82 Stephenson, 1992* 
 30.2 -2.94 Stephenson, 1992* 
 39.6 -3.00 Stephenson, 1992* 
 50.2 -3.20 Stephenson, 1992* 
 70.6 -3.25 Stephenson, 1992* 
 80.2 -3.39 Stephenson, 1992* 
 91.5 -3.10 Stephenson, 1992* 

1-Decene [872-05-9] 15 -4.09a Natarajan and Venkatachalam, 1972 
 20 -4.21a Natarajan and Venkatachalam, 1972 
 25 -4.39a Natarajan and Venkatachalam, 1972 

Decylamine [2016-57-1] 20.0 -1.56 Stephenson, 1993b* 
Decylbenzene [104-72-3] 25.0 -7.94 Sherblom et al., 1992 
Decyl p-hydroxybenzoate [69679-30-7] 25 -2.88 Dymicky and Huhtanen, 1979 
Deltamethrin [52918-63-5] 20 -8.40 Worthing and Hance, 1991 
Demeton-S-methyl [867-27-6] 20 -1.84 Worthing and Hance, 1991 
Deoxycorticosterone [64-85-7] 23 -3.59 Rytting et al., 2005 
Desmedipham [13684-56-5] 25 -4.63 Humburg et al., 1989 
Desmetryn [1014-69-3] 20 -2.55 Fühner and Geiger, 1977 
Dexamethasone [50-02-2] 23 -3.68 Rytting et al., 2005 
 23 -3.39 Loftsson and Hreinsdóttir, 2006 
Dextromethorphan [125-71-3] 23 -3.48 Loftsson and Hreinsdóttir, 2006 
Diafenthiuron [80060-09-9] 20 -6.89 Worthing and Hance, 1991 
Diallate [2303-16-4] 25 -4.29 Humburg et al., 1989 
Diallylamine [124-02-7] 6.0  0.38 Stephenson, 1993b* 

 8.0  0.33 Stephenson, 1993b* 
 10.0  0.22 Stephenson, 1993b* 
 20.0  0.08 Stephenson, 1993b* 
 30.0  0.01 Stephenson, 1993b* 
 40.0 -0.19 Stephenson, 1993b* 
 50.0 -0.29 Stephenson, 1993b* 
 60.0 -0.33 Stephenson, 1993b* 
 70.0 -0.39 Stephenson, 1993b* 
 80.0 -0.42 Stephenson, 1993b* 
 90.0 -0.44 Stephenson, 1993b* 

Diallyl phthalate [131-17-9] 20 -3.13 Leyder and Boulanger, 1983 
Diatrizoic acid [117-96-4] 23 -2.01 Rytting et al., 2005 
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Diazinon [333-41-5] 10 -3.63 Bowman and Sans, 1985 
 20 -3.75 Bowman and Sans, 1985 
 22.0 -3.65 Bowman and Sans, 1979 
 25 -2.47 Somasundaram et al., 1991 
 30 -3.84 Bowman and Sans, 1985 
Diazoaminobenzene [136-35-6] 20–25 -2.60 Dehn, 1917 
Dibenz[a,h]anthracene [224-41-9] 27 -7.37 Davis et al., 1942 
Dibenzo[a,c]anthracene [215-58-7] 25 -8.24 Billington et al., 1988 
1,2,7,8-Dibenzocarbazole [239-64-5] 25 -7.41 Banwart et al., 1982 
3,4,5,6-Dibenzocarbazole [194-59-2] 22 -6.63 Smith et al., 1978 
Dibenzo-18-crown-6 [14187-32-7] 25.1 -4.78 Kolthoff and Chantooni, 1997 
Dibenzo-p-dioxin [262-12-4] 4.1 -5.82 Doucette and Andren, 1988a 
  25 -5.17 Oleszek-Kudlak et al., 2004 

 25.0 -5.31 Doucette and Andren, 1988a 
 40.0 -4.89 Doucette and Andren, 1988a 
 25 -5.34 Shiu et al., 1988 

Dibenzo[cd,lm]perylene [188-96-5] 20–25 -9.13 Fetzer, 2002 
Dibenzothiophene [132-65-0] 22 -5.22 Smith et al., 1978 
  24 -5.21 Seymour et al., 1997 
Dibenzothiophene sulfoxide [1013-23-6] 24 -2.80 Seymour et al., 1997 
Dibenzothiophene sulfone [1013-05-3] 24 -4.57 Seymour et al., 1997 
1,2-Dibromobenzene [583-53-9] 25 -3.50 Yalkowsky et al., 1979 
1,3-Dibromobenzene [108-36-1] 35.0 -3.54 Hine et al., 1963 

 25 -3.38 Yalkowsky et al., 1979 
4,4′-Dibromodiphenyl ether [2050-47-7] 25 -6.40 Tittlemier et al., 2002 
Dibromomethane [74-95-3] 0 -1.17 Stephenson, 1992* 

 9.7 -1.19 Stephenson, 1992* 
 19.3 -1.13 Stephenson, 1992* 
 29.5 -1.18 Stephenson, 1992* 
 30 -1.15 Gross and Saylor, 1931 
 39.5 -1.16 Stephenson, 1992* 
 49.5 -1.14 Stephenson, 1992* 
 59.9 -1.11 Stephenson, 1992* 
 69.9 -1.11 Stephenson, 1992* 
 79.8 -1.03 Stephenson, 1992* 
 90.1 -1.06 Stephenson, 1992* 

1,3-Dibromopropane [109-64-8] 30.00 -2.08 Gross et al., 1933 
Di-n-butylamine [111-92-2] 0 -1.03 Stephenson, 1993b* 

 10.0 -1.20 Stephenson, 1993b* 
 20.0 -1.36 Stephenson, 1993b* 
 30.0 -1.48 Stephenson, 1993b* 
 40.0 -1.57 Stephenson, 1993b* 
 50.0 -1.61 Stephenson, 1993b* 
 60.0 -1.75 Stephenson, 1993b* 
 70.0 -1.73 Stephenson, 1993b* 
 80.0 -1.77 Stephenson, 1993b* 
 90.0 -1.77 Stephenson, 1993b* 

Di-sec-butylamine [626-23-3] 0 -0.85 Stephenson, 1993b* 
 10.0 -1.10 Stephenson, 1993b* 
 20.0 -1.32 Stephenson, 1993b* 
 30.0 -1.51 Stephenson, 1993b* 
 40.0 -1.67 Stephenson, 1993b* 
 50.0 -1.79 Stephenson, 1993b* 
 60.0 -1.89 Stephenson, 1993b* 
 70.0 -1.92 Stephenson, 1993b* 
 80.0 -2.16 Stephenson, 1993b* 
 90.0 -2.61 Stephenson, 1993b* 

2-(Dibutylamino)ethanol [102-81-8] 0 -1.09 Stephenson, 1993* 
 10.0 -1.30 Stephenson, 1993* 
 20.0 -1.60 Stephenson, 1993* 
 30.0 -1.58 Stephenson, 1993* 
 40.0 -1.71 Stephenson, 1993* 
 50.0 -1.98 Stephenson, 1993* 
 60.0 -2.09 Stephenson, 1993* 
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 70.0 -1.98 Stephenson, 1993* 
 80.0 -2.09 Stephenson, 1993* 
 90.0 -2.01 Stephenson, 1993* 

3-(Dibutylamino)propylamine [102-83-0] 3.0 -0.48 Stephenson, 1993* 
 5.0 -0.63 Stephenson, 1993* 
 10.0 -0.95 Stephenson, 1993* 
 20.0 -1.11 Stephenson, 1993* 
 30.0 -1.26 Stephenson, 1993* 
 40.0 -1.40 Stephenson, 1993* 
 50.0 -1.51 Stephenson, 1993* 
 60.0 -1.55 Stephenson, 1993* 
 70.0 -1.56 Stephenson, 1993* 
 80.0 -1.62 Stephenson, 1993* 
 90.0 -1.70 Stephenson, 1993* 

Dibutyl isophthalate [3126-90-7] 25 -5.54 DeFoe et al., 1990 
3,5-Di-tert-butylphenol [1138-52-9] 25 -4.17 Varhaníčková et al., 1995a 
Dibutyl phenyl phosphate [2528-36-1] 20–25 -3.47 Saeger et al., 1979 
Dibutyl terephthalate [1962-75-0] 25 -5.57 DeFoe et al., 1990 
Dicamba [1918-00-9] 25 -1.53 Worthing and Hance, 1991 
Dicamba-dimethylammonium [2300-66-5] 25 -0.57 Humburg et al., 1989 
Dicapthon [2463-84-5] 10 -4.37 Bowman and Sans, 1985 
 20 -4.68 Chiou et al., 1977 
 20 -4.31 Bowman and Sans, 1985 
 30 -3.83 Bowman and Sans, 1985 
Dichlobenil [1194-65-6] 20 -3.98 Humburg et al., 1989 
Dichlofenthion [97-17-6] 20–25 -3.11 Hartley and Kidd, 1987 
Dichlofluanid [1085-98-9] 20 -5.41 Worthing and Hance, 1991 
Dichlone [117-80-6] 25 -6.36 Worthing and Hance, 1991 
Dichlormid [37764-25-3] 20 -1.62 Humburg et al., 1989 
3,5-Dichloroaniline [626-43-7] 23 -2.37 Fu and Luthy, 1986 
2,3-Dichloroanisole [1984-59-4] 25 -3.31 Lun et al., 1995 
2,6-Dichloroanisole [1984-65-2] 25 -3.10 Lun et al., 1995 
2,2′-Dichlorobiphenyl [13029-08-8] 22 -6.61 Jepsen and Lick, 1999 

 25 -5.27 Dunnivant and Elzerman, 1988 
 25 -5.45 Dunnivant and Elzerman, 1988 

2,4-Dichlorobiphenyl [33284-50-3] 25 -5.29 Dunnivant and Elzerman, 1988 
2,4´-Dichlorobiphenyl [34883-43-7] 20–25 -5.54 Haque and Schmedding, 1975 
2,5-Dichlorobiphenyl [34883-39-1] 25 -5.30 Dunnivant and Elzerman, 1988 

 25 -5.06 Miller et al., 1984 
 25 -5.59 Dunnivant and Elzerman, 1988 

2,6-Dichlorobiphenyl [33146-45-1] 22.0 -5.62 Opperhuizen et al., 1988 
 25 -4.97 Dunnivant and Elzerman, 1988 
 25 -5.21 Miller et al., 1984 

3,3′-Dichlorobiphenyl [2050-67-1] 25 -5.80 Dunnivant and Elzerman, 1988 
3,4-Dichlorobiphenyl [2974-92-7] 25 -7.45 Dunnivant and Elzerman, 1988 
3,5-Dichlorobiphenyl [31883-41-5] 25 -6.37 Dulfer et al., 1995 
4,4′-Dichlorobiphenyl [2050-08-2] 20 -6.56 Freed et al., 1979 

 25 -6.56 Chiou et al., 1977 
 25 -6.32 Dulfer et al., 1995 

2,4-Dichloro-6-butylphenol [91399-13-2] 25 -3.62 pH 5.1, Blackman et al., 1955 
3,5-Dichlorocatechol [13673-92-2] 25 -1.36 pH 4.70, Varhaníčková et al., 1995 
4,5-Dichlorocatechol [3428-24-8] 25 -1.18 pH 3.20, Varhaníčková et al., 1995 
1,10-Dichlorodecane [2162-98-3] 25 -5.91 Drouillard et al., 1998 
2,3-Dichlorodibenzo-p-dioxin [29446-15-9] 5 -7.84 Shiu et al., 1988 

 15 -7.55 Shiu et al., 1988 
 25 -7.23 Shiu et al., 1988 

 35 -6.92 Shiu et al., 1988 
 45 -6.64 Shiu et al., 1988 

2,7-Dichlorodibenzo-p-dioxin [33857-26-0] 5 -8.37 Shiu et al., 1988 
 15 -8.10 Shiu et al., 1988 

  25 -7.79 Oleszek-Kudlak et al., 2004 
 25 -8.05 Santl et al., 1994 
 25 -7.83 Shiu et al., 1988 
 35 -7.54 Shiu et al., 1988 
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 45 -7.28 Shiu et al., 1988 
2,8-Dichlorodibenzofuran [5409-83-6] 4.5 -7.79 Doucette and Andren, 1988a 

 5 -7.76 Shiu et al., 1988 
 15 -7.47 Shiu et al., 1988 
 25 -7.21 Doucette and Andren, 1988a 
 25 -7.18 Shiu et al., 1988; Oleszek-Kudlak et al., 2004 
 35 -6.96 Shiu et al., 1988 
 39.5 -6.84 Doucette and Andren, 1988a 
 45 -6.69 Shiu et al., 1988 

cis-1,2-Dichloroethylene [156-59-2] 25 -1.44 McGovern, 1943 
Dichlorodifluoromethane [75-71-8] 15.00 -2.38 Scharlin and Battino, 1995 
  20.00 -2.46 Scharlin and Battino, 1995 
  25.00 -2.53 Scharlin and Battino, 1995 
  30.00 -2.59 Scharlin and Battino, 1995 
2,6-Dichloro-4-dimethylamino-1,3,5-triazine [NA] 25 0.53 Liao et al., 1996 
2,4-Dichloro-6-ethylphenol [24539-94-4] 25 -2.89 pH 5.1, Blackman et al., 1955 
4,5-Dichloroguaiacol [2460-49-3] 5 -2.98 Tam et al., 1994 
 15 -2.91 Tam et al., 1994 
 25 -2.53 Tam et al., 1994 
 35 -2.36 Tam et al., 1994 
 45 -2.19 Tam et al., 1994 
4,6-Dichloroguaiacol [16766-31-7] 5 -2.64 Tam et al., 1994 
 15 -2.57 Tam et al., 1994 
 25 -2.44 Tam et al., 1994 
 35 -2.15 Tam et al., 1994 
 45 -2.03 Tam et al., 1994 
2,4-Dichloro-6-methylphenol [1570-65-6] 25 -2.80 pH 5.1, Blackman et al., 1955 
2,6-Dichloro-4-methylphenol [2432-12-4] 25 -2.42 pH 5.1, Blackman et al., 1955 
2,6-Dichloro-4-N-methylphenylamino-s-triazine [NA] 25 0.59 Liao et al., 1996 
2,6-Dichloro-4-morpholino-s-triazine [NA] 25 0.43 Liao et al., 1996 
1,4-Dichloronaphthalene [1825-31-6] 22 -5.80 Opperhuizen et al., 1985 
1,8-Dichloronaphthalene [2050-74-0] 22 -5.80 Opperhuizen et al., 1985 
2,3-Dichloronaphthalene [2050-75-1] 22 -6.36 Opperhuizen et al., 1985 
2,7-Dichloronaphthalene [2198-77-8] 22 -5.92 Opperhuizen et al., 1985 
2,3-Dichloronitrobenzene [3209-22-1] 20 -3.49 Eckert, 1962 
2,5-Dichloronitrobenzene [89-61-2] 20 -3.32 Eckert, 1962 

 25 -6.79 Dunnivant and Elzerman, 1988 
 25 -6.60 Dunnivant and Elzerman, 1988 

3,4-Dichloronitrobenzene [99-54-7] 20 -3.20 Eckert, 1962 
4,6-Dichloro-5-nitropyrimidine [4316-93-2] 25 0.29 Liao et al., 1996 
Dichlorophen [97-23-4] 25 -3.95 Worthing and Hance, 1991 
2,3-Dichlorophenoxyacetic acid [2976-74-1] 25 -2.81 Leopold et al., 1960 
2,5-Dichlorophenoxyacetic acid [582-54-7] 25 -2.62 Leopold et al., 1960 
2,6-Dichlorophenoxyacetic acid [575-90-6] 25 -2.15 Leopold et al., 1960 
3,4-Dichlorophenoxyacetic acid [588-22-7] 25 -2.68 Leopold et al., 1960 
3,5-Dichlorophenoxyacetic acid [588-22-7] 25 -2.68 Leopold et al., 1960 
2,6-Dichloro-4-N-phenylamino-1,3,5-triazine [NA] 25 0.57 Liao et al., 1996 
2,4-Dichloro-6-phenylmethylphenol [19578-81-5] 25 -4.64 pH 5.1, Blackman et al., 1955 
Dichlorophenylphosphine sulfide [3497-00-5] 23 -2.14 Wang and Wang, 2000 
  32 -1.57 Wang and Wang, 2000 
  40 -1.33 Wang and Wang, 2000 
  50 -1.15 Wang and Wang, 2000 
2,4-Dichloro-6-propylphenol [91399-12-1] 25 -3.31 pH 5.1, Blackman et al., 1955 
3,6-Dichloropyridazine [141-30-0] 25 0.07 Liao et al., 1996 
2,4-Dichloropyrimidine [3934-20-1] 25 0.22 Liao et al., 1996 
2,6-Dichlorosyringaldehyde [76330-06-8] 25 -3.85 pH 4.60, Varhaníčková et al., 1995 
3,5-Dichlorosyringol [78782-46-4] 25 -2.96 pH 5.80, Varhaníčková et al., 1995 
2,4-Dichlorotoluene [95-73-8] 5.0 -3.86 Ma et al., 2001 
  15.0 -3.84 Ma et al., 2001 
  25.0 -3.79 Ma et al., 2001 
  35.0 -3.70 Ma et al., 2001 
  45.0 -3.64 Ma et al., 2001 
2,6-Dichlorotoluene [118-69-4] 5.0 -3.98 Ma et al., 2001 
  15.0 -3.91 Ma et al., 2001 
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  25.0 -3.84 Ma et al., 2001 
  35.0 -3.73 Ma et al., 2001 
  45.0 -3.69 Ma et al., 2001 
5,6-Dichlorovanillin [18268-69-4] 25 -3.99 pH 4.00, Varhaníčková et al., 1995 
4,5-Dichloroveratrole [2772-46-5] 25 -3.46 Lun et al., 1995 
Dichlorprop [120-36-5] 20 -2.83 Worthing and Hance, 1991 
Dichlorprop-P [15165-67-0] 20 -2.60 Worthing and Hance, 1991 
Dichlofenac [15307-86-5] 25 -3.30 Millipore, 2003 
Diclobutrazol [75736-33-3] 20–25 -4.56 Hartley and Kiff, 1987 
Diclofop-methyl [51338-27-3] 22 -2.04 Humburg et al., 1989 
Diclomezine [62865-36-5] 25 -5.54 Worthing and Hance, 1991 
Dicloran [99-30-9] 20 -4.52 Worthing and Hance, 1991 
Dicofol [115-32-2] 20 -5.67 Walsh and Hites, 1979 
Dicyclohexyl phthalate [84-61-7] 24 -4.92 Hollifield, 1979 
Didecyl phthalate [2432-90-8] 25 -9.31 Ellington, 1999 
Diethatyl-ethyl [38727-55-8] 25 -3.47 Humburg et al., 1989 
Diethofencarb [87130-20-9] 20 -4.00 Worthing and Hance, 1991 
1,2-Diethoxyethane [629-14-1] 0.0 0.19 Stephenson, 1993d* 
  9.5 0.39 Stephenson, 1993d* 
  20.0 0.34 Stephenson, 1993d 
  40.0 0.08 Stephenson, 1993d* 
  49.8 -0.04 Stephenson, 1993d* 
  60.6 -0.15 Stephenson, 1993d* 
  70.6 -0.23 Stephenson, 1993d* 
  81.0 -0.31 Stephenson, 1993d* 
  90.0 -0.37 Stephenson, 1993d* 
Diethyl adipate [141-28-6] 20 -1.68 Sobotka and Kahn, 1931 

 30 -1.68 Gross et al., 1933 
1-Diethylamino-2-propanol [4402-32-8] 30.0 0.37 Stephenson, 1993* 

 32.0  0.30 Stephenson, 1993* 
 40.0  0.07 Stephenson, 1993* 
 50.0 -0.07 Stephenson, 1993* 
 60.0 -0.22 Stephenson, 1993* 
 70.0 -0.31 Stephenson, 1993* 
 80.0 -0.38 Stephenson, 1993* 
 90.0 -0.43 Stephenson, 1993* 

N,N-Diethylaniline [91-66-7] 0 -2.93 Stephenson, 1993* 
 10.0 -2.90 Stephenson, 1993* 
 60.0 -2.81 Stephenson, 1993* 

Diethyl azelate [624-17-9] 20 -0.96 Sobotka and Kahn, 1931 
Diethyl carbonate [105-58-8] 25.0 -0.70 Stephenson and Stuart, 1986* 
N,N-Diethylcyclohexylamine [91-65-6] 0 -1.57 Stephenson, 1993* 

 10.0 -1.73 Stephenson, 1993* 
 20.0 -1.89 Stephenson, 1993* 
 30.0 -1.91 Stephenson, 1993* 
 40.0 -1.89 Stephenson, 1993* 
 50.0 -2.02 Stephenson, 1993* 
 60.0 -1.91 Stephenson, 1993* 
 70.0 -1.91 Stephenson, 1993* 
 80.0 -2.04 Stephenson, 1993* 
 90.0 -1.96 Stephenson, 1993* 

Diethyl glutarate [818-38-2] 0 -1.09 Stephenson, 1992* 
 9.1 -1.19 Stephenson, 1992* 
 20 -1.33 Sobotka and Kahn, 1931 
 20.3 -1.27 Stephenson, 1992* 
 29.7 -1.20 Stephenson, 1992* 
 39.7 -1.17 Stephenson, 1992*  
 49.9 -1.30 Stephenson, 1992* 
 70.6 -1.35 Stephenson, 1992* 
 80.7 -1.32 Stephenson, 1992* 
 90.6 -1.32 Stephenson, 1992* 

Diethyl maleate [141-05-9] 0 -0.95 Stephenson, 1992* 
 9.1 -0.98 Stephenson, 1992* 
 19.5 -1.04 Stephenson, 1992*  
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 29.5 -1.08 Stephenson, 1992* 
 40.8 -1.09 Stephenson, 1992* 

 50.5 -1.09 Stephenson, 1992* 
 60.7 -1.06 Stephenson, 1992* 
 71.1 -1.04 Stephenson, 1992* 
 80.8 -1.01 Stephenson, 1992* 
 90.9 -0.99 Stephenson, 1992* 

Diethyl malonate [105-53-3] 0 -0.71 Stephenson, 1992* 
 9.1 -0.76 Stephenson, 1992* 
 20.0 -0.85 Stephenson, 1992* 
 20 -0.89 Sobotka and Kahn, 1931 
 31.0 -0.88 Stephenson, 1992* 
 39.6 -0.88 Stephenson, 1992* 
 49.9 -0.89 Stephenson, 1992* 
 60.2 -0.88 Stephenson, 1992* 
 70.5 -0.87 Stephenson, 1992* 
 81.0 -0.84 Stephenson, 1992* 
 90.6 -0.81 Stephenson, 1992* 

N,N-Diethylmethylamine [616-39-7] 52.0 0.34 Stephenson, 1993b* 
 54.0  0.23 Stephenson, 1993b* 
 56.0  0.17 Stephenson, 1993b* 
 58.0  0.11 Stephenson, 1993b* 
 60.0  0.08 Stephenson, 1993b* 
 62.0  0.02 Stephenson, 1993b* 
 64.0 -0.04 Stephenson, 1993b* 

Diethyl oxalate [95-92-1] 25.0 -0.05 Stephenson and Stuart, 1986* 
Diethyl pimelate [2050-20-6] 20 -2.04 Sobotka and Kahn, 1931 
Diethyl sebacate [110-40-7] 20 -3.51 Sobotka and Kahn, 1931 
Diethylstilbestrol [56-53-1] 25 -4.18 Onofrey and Kazan, 2003 
Diethyl suberate [2050-23-9] 20 -2.53 Sobotka and Kahn, 1931 
Diethyl succinate [123-25-1] 20 -0.96 Sobotka and Kahn, 1931 

 25.0 -0.93 Stephenson and Stuart, 1986* 
Difenoconazole [119446-68-3] 20 -5.09 Worthing and Hance, 1991 
Difenoxuron [14214-32-5] 20 -4.16 Worthing and Hance, 1991 
Difenzoquat methyl sulfate [43222-48-6] 23 0.33 Humburg et al., 1989 
Diflubenzuron [35367-38-5] 20 -6.54 Mabury and Crosby, 1996 
Diflufenican [83164-33-4] 25 -6.90 Hartley and Kidd, 1987 
Diflunisal [22494-42-4] 23 -4.11 Rytting et al., 2005 
1,2-Difluorobenzene [367-11-3] 25 -2.00 Yalkowsky et al., 1979 
1,3-Difluorobenzene [372-18-9] 25 -2.00 Yalkowsky et al., 1979 
1,4-Difluorobenzene [540-36-3] 25 -1.97 Yalkowsky et al., 1979 
Digoxin [20830-75-5] 23 -2.90 Loftsson and Hreinsdóttir, 2006 
Dihexyl phthalate [84-75-3] 25 -6.86 Ellington, 1999 
4,6-Dihydrazino-4-dimethylamino-s-triazine [NA] 25 0.39 Liao et al., 1996 
4,6-Dihydrazino-4-phenylamino-s-triazine [NA] 25 0.36 Liao et al., 1996 
4,6-Dihydrazino-4-morpholino-s-triazine [NA] 25 0.23 Liao et al., 1996 
N,N-Dihydroxylamine [3710-84-7] 0 0.64 Stephenson, 1993* 

 10.0  0.63 Stephenson, 1993* 
 20.0  0.61 Stephenson, 1993* 
 30.0  0.60 Stephenson, 1993* 
 40.0  0.56 Stephenson, 1993* 
 50.0 0.53 Stephenson, 1993* 
 60.0  0.52 Stephenson, 1993* 
 70.0  0.51 Stephenson, 1993* 
 80.0  0.50 Stephenson, 1993* 
 90.0 0.49 Stephenson, 1993* 

3,6-Dihydroxylpyrimidine [1193-24-4] 25 0.21 Liao et al., 1996 
3,4-Dihydropyran [110-87-2] 0 -0.93 Stephenson, 1992* 

 9.5 -0.86 Stephenson, 1992* 
 19.7 -0.91 Stephenson, 1992*  
 31.2 -0.92 Stephenson, 1992* 
 41.1 -0.92 Stephenson, 1992* 
 51.1 -0.84 Stephenson, 1992* 
 61.9 -0.80 Stephenson, 1992* 
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 71.5 -0.75 Stephenson, 1992* 
 81.6 -0.57 Stephenson, 1992* 

2,5-Dihydroxybenzaldehyde [1194-98-5] 25 -1.00 Jin et al., 1998 
3,4-Dihydroxybenzaldehyde [139-85-5] 25 -1.34 Jin et al., 1998 
4,6-Dihydroxy-5-nitropyrimidine [2164-83-2] 25 0.23 Liao et al., 1996 
1,2-Diiodobenzene [615-42-9] 25 -4.34 Andrews and Keefer, 1951 
  25 -4.24 Yalkowsky et al., 1979 
1,3-Diiodobenzene [626-00-6] 25 -4.53 Andrews and Keefer, 1951 
1,4-Diiodobenzene [624-38-4] 25 -5.25 Yalkowsky et al., 1979 

 25.0 -5.50 Andrews and Keefer, 1950  
cis-1,2-Diiodoethylene [590-26-1] 25 -2.78 Andrews and Keefer, 1951 
trans-1,2-Diiodoethylene [590-27-2] 25 -3.28 Andrews and Keefer, 1951 
Diiodomethane [75-11-6] 30 -2.32 Gross and Saylor, 1931 
Diisobutylamine [110-96-3] 0 -1.22 Stephenson, 1993b* 

 10.0 -1.50 Stephenson, 1993b* 
 20.0 -1.68 Stephenson, 1993b* 
 30.0 -1.81 Stephenson, 1993b* 
 40.0 -2.00 Stephenson, 1993b* 
 50.0 -1.91 Stephenson, 1993b* 
 60.0 -1.94 Stephenson, 1993b* 
 70.0 -2.03 Stephenson, 1993b* 
 80.0 -2.00 Stephenson, 1993b* 
 90.0 -1.94 Stephenson, 1993b* 

N,N΄-Diisobutylethylenediamine [3529-09-7] 0 -0.67 Stephenson, 1993* 
 10.0 -0.85 Stephenson, 1993* 
 20.0 -1.04 Stephenson, 1993* 
 30.0 -1.16 Stephenson, 1993* 
 40.0 -1.34 Stephenson, 1993* 
 50.0 -1.43 Stephenson, 1993* 
 60.0 -1.48 Stephenson, 1993* 
 70.0 -1.49 Stephenson, 1993* 
 80.0 -1.51 Stephenson, 1993* 
 90.0 -1.49 Stephenson, 1993* 

Diisobutyl phthalate [84-69-5] 20 -4.14 Leyder and Boulanger, 1983 
 24 -4.65 Hollifield, 1979 

2-(Diisopropylamino)ethanol [96-80-0] 13.6 0.33 Stephenson, 1993* 
 15.0  0.24 Stephenson, 1993* 
 16.0 0.14 Stephenson, 1993* 
 18.0 0.04 Stephenson, 1993* 
 20.0  0.01 Stephenson, 1993* 
 30.0 -0.22 Stephenson, 1993* 
 40.0 -0.43 Stephenson, 1993* 
 50.0 -0.56 Stephenson, 1993* 
 60.0 -0.68 Stephenson, 1993* 
 70.0 -0.77 Stephenson, 1993* 
 80.0 -0.83 Stephenson, 1993* 
 90.0 -0.89 Stephenson, 1993* 

N,N-Diisopropylethylamine [7087-68-5] 0 -1.17 Stephenson, 1993b* 
 20.0 -1.56 Stephenson, 1993b* 
 30.0 -1.77 Stephenson, 1993b* 
 40.0 -1.88 Stephenson, 1993b* 
 50.0 -1.91 Stephenson, 1993b* 
 60.0 -1.96 Stephenson, 1993b* 
 70.0 -2.03 Stephenson, 1993b* 
 80.0 -2.00 Stephenson, 1993b* 
 90.0 -2.21 Stephenson, 1993b* 

2,6-Diisopropylphenol [2078-54-8] 23 -3.04 Loftsson and Hreinsdóttir, 2006 
Diisopropyl phthalate [605-45-8] 20 -2.88 Leyder and Boulanger, 1983 
  25 -3.18 Song et al., 2003 
Dikegulac [18467-77-1] 25 0.33 Worthing and Hance, 1991 
Dimefuron [34205-21-5] 20 -4.33 Hartley and Kidd, 1987 
Dimepiperate [61432-55-1] 25 -4.12 Worthing and Hance, 1991 
Dimethachlor [50563-36-5] 20 -2.09 Worthing and Hance, 1991 
Dimethametryn [22936-75-0] 20 -3.71 Worthing and Hance, 1991 
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Dimethipin [55290-64-7] 25 -1.85 Worthing and Hance, 1991 
Dimethirimol [5221-53-4] 25 -2.24 Worthing and Hance, 1991 
Dimethoate [60-51-5] 21 -0.96 Worthing and Hance, 1991 
2,5-Dimethoxybenzaldehyde [93-02-7] 25 -2.32 Jin et al., 1998 
3,4-Dimethoxybenzaldehyde [120-14-9] 25 -1.42 Jin et al., 1998 
1,2-Dimethoxybenzene [91-16-7] 19.9 -1.29 Stephenson, 1992* 

 25 -1.31 Lun et al., 1995 
 31.0 -1.29 Stephenson, 1992* 
 41.1 -1.28 Stephenson, 1992* 
 50.6 -1.26 Stephenson, 1992* 
 60.2 -1.24 Stephenson, 1992* 
 70.6 -1.20 Stephenson, 1992* 
 80.7 -1.15 Stephenson, 1992* 
 91.8 -1.11 Stephenson, 1992* 

1,3-Dimethoxybenzene [151-10-1] 25 -2.06 McGowan et al., 1966 
2,5-Dimethoxytetrahydrofuran [696-59-3] 0 0.42 Stephenson, 1992* 

 9.3 0.40 Stephenson, 1992* 
 21.0 0.38 Stephenson, 1992* 
 31.0 0.36 Stephenson, 1992* 
 40.7 0.31 Stephenson, 1992* 
 50.1 0.28 Stephenson, 1992* 
 61.1 0.24 Stephenson, 1992* 
 71.3 0.20 Stephenson, 1992* 
 81.0 0.18 Stephenson, 1992* 
 90.2 0.16 Stephenson, 1992* 

3,3-Dimethylacrylic acid [541-47-9] 60 -1.24 Chai et al., 2005 
Dimethyl adipate [627-93-0] 25.0 -0.77 Stephenson and Stuart, 1986* 
4-Dimethylaminoantipyrine [58-15-1] 23 -1.04 Rytting et al., 2005 
4-(N,N-Dimethylamino)benzoic acid [619-84-1] 37 -3.28 Parshad et al., 2002 
2,3-Dimethylaniline [87-59-2] 0 -1.13 Stephenson, 1993* 

 10.0 -1.24 Stephenson, 1993* 
 20.0 -1.28 Stephenson, 1993* 

 30.0 -1.38 Stephenson, 1993* 
 40.0 -1.37 Stephenson, 1993* 
 50.0 -1.34 Stephenson, 1993* 
 60.0 -1.24 Stephenson, 1993* 
 70.0 -1.18 Stephenson, 1993* 
 80.0 -1.22 Stephenson, 1993* 
 90.0 -1.18 Stephenson, 1993* 

2,4-Dimethylaniline [95-68-1] 0 -1.20 Stephenson, 1993* 
 10.0 -1.30 Stephenson, 1993* 
 20.0 -1.31 Stephenson, 1993* 
 30.0 -1.37 Stephenson, 1993* 
 40.0 -1.36 Stephenson, 1993* 
 50.0 -1.36 Stephenson, 1993* 
 60.0 -1.31 Stephenson, 1993* 
 70.0 -1.31 Stephenson, 1993* 
 80.0 -1.28 Stephenson, 1993* 
 90.0 -1.17 Stephenson, 1993* 

2,5-Dimethylaniline [95-78-3] 0 -1.25 Stephenson, 1993* 
 10.0 -1.40 Stephenson, 1993* 
 20.0 -1.38 Stephenson, 1993* 
 30.0 -1.43 Stephenson, 1993* 
 40.0 -1.46 Stephenson, 1993* 
 50.0 -1.40 Stephenson, 1993* 
 60.0 -1.38 Stephenson, 1993* 
 70.0 -1.31 Stephenson, 1993* 
 80.0 -1.24 Stephenson, 1993* 
 90.0 -1.24 Stephenson, 1993* 

2,6-Dimethylaniline [87-62-7] 0 -1.25 Stephenson, 1993* 
 10.0 -1.31 Stephenson, 1993* 
 20.0 -1.41 Stephenson, 1993* 
 30.0 -1.43 Stephenson, 1993* 
 40.0 -1.44 Stephenson, 1993* 
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 50.0 -1.40 Stephenson, 1993* 
 60.0 -1.38 Stephenson, 1993* 
 70.0 -1.38 Stephenson, 1993* 
 80.0 -1.28 Stephenson, 1993* 
 90.0 -1.18 Stephenson, 1993* 

3,5-Dimethylaniline [108-69-0] 0 -1.40 Stephenson, 1993* 
 10.0 -1.41 Stephenson, 1993* 
 20.0 -1.54 Stephenson, 1993* 
 30.0 -1.53 Stephenson, 1993* 
 40.0 -1.36 Stephenson, 1993* 
 50.0 -1.47 Stephenson, 1993* 
 60.0 -1.42 Stephenson, 1993* 
 70.0 -1.34 Stephenson, 1993* 
 80.0 -1.34 Stephenson, 1993* 
 90.0 -1.29 Stephenson, 1993* 

N,N-Dimethylaniline [121-69-7] 0 -1.90 Stephenson, 1993* 
 10.0 -1.91 Stephenson, 1993* 
 20.0 -1.90 Stephenson, 1993* 
 30.0 -1.86 Stephenson, 1993* 
 50.0 -1.87 Stephenson, 1993* 
 60.0 -1.89 Stephenson, 1993* 
 70.0 -1.93 Stephenson, 1993* 
 80.0 -1.85 Stephenson, 1993* 
 90.0 -1.83 Stephenson, 1993* 

9,10-Dimethylanthracene [781-43-1]  1.00 -7.84 Dohányosová et al., 2003 
 5.00 -7.73 Dohányosová et al., 2003 
 10.00 -7.59 Dohányosová et al., 2003 
 15.00 -7.47 Dohányosová et al., 2003 
 20.00 -7.35 Dohányosová et al., 2003 
 25.00 -7.21 Dohányosová et al., 2003 
 25 -6.57 Sutton and Calder, 1975 

 25 -5.87 Mackay and Shiu, 1977 
 30.00 -7.05 Dohányosová et al., 2003 
 35.00 -6.91 Dohányosová et al., 2003 
 40.00 -6.77 Dohányosová et al., 2003 
 45.00 -6.62 Dohányosová et al., 2003 
 50.00 -6.45 Dohányosová et al., 2003 

Dimethylarsinic acid [75-60-5] 20 0.68 Humburg et al., 1989 
 25 1.16 Worthing and Hance, 1991 

7,12-Dimethylbenz[a]anthracene [57-97-6] 25 -7.02 Means et al., 1980 
 25 -6.62 Mackay and Shiu, 1977 

9,10-Dimethylbenz[a]anthracene [58429-99-5] 24 -6.67 Hollifield, 1979 
 27 -6.78 Davis et al., 1942 

N,N-Dimethylbenzylamine [103-83-3] 0 -0.72 Stephenson, 1993* 
 10.0 -0.85 Stephenson, 1993* 
 20.0 -0.98 Stephenson, 1993* 
 30.0 -1.08 Stephenson, 1993* 
 40.0 -1.17 Stephenson, 1993* 
 50.0 -1.22 Stephenson, 1993* 
 60.0 -1.29 Stephenson, 1993* 
 70.0 -1.30 Stephenson, 1993* 
 80.0 -1.35 Stephenson, 1993* 
 90.0 -1.37 Stephenson, 1993* 

4,4′-Dimethylbiphenyl [613-33-2] 4.0 -6.42 Doucette and Andren, 1988a 
 25.0 -6.02 Doucette and Andren, 1988a 
 40.0 -5.62 Doucette and Andren, 1988a 

2,2-Dimethyl-1-butanol [1185-33-7] 20 -1.09 Ginnings and Webb, 1938 
 25 -1.13 Ginnings and Webb, 1938 
 30 -1.16 Ginnings and Webb, 1938 

2,3-Dimethyl-2-butanol [594-60-5] 20 -0.34 Ginnings and Webb, 1938 
 25 -0.39 Ginnings and Webb, 1938 
 30 -0.43 Ginnings and Webb, 1938 

3,3-Dimethyl-2-butanol [464-07-3] 20 -0.59 Ginnings and Webb, 1938 
 25 -0.62 Ginnings and Webb, 1938 
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 25.0 -0.68 Stephenson and Stuart, 1986* 
 30 -0.65 Ginnings and Webb, 1938 

3,3-Dimethyl-2-butanone [75-97-8] 0 -0.53 Stephenson, 1992* 
 9.5 -0.62 Stephenson, 1992* 
 19.2 -0.71 Stephenson, 1992* 
 25 -0.72 Ginnings et al., 1940 
 31.0 -0.77 Stephenson, 1992* 
 39.5 -0.81 Stephenson, 1992* 
 50.2 -0.83 Stephenson, 1992* 
 59.8 -0.86 Stephenson, 1992* 
 70.4 -0.86 Stephenson, 1992* 
 80.1 -0.88 Stephenson, 1992* 
 90.2 -0.94 Stephenson, 1992* 

N,N-Dimethylbutylamine [927-62-8] 3.8 -0.07 Stephenson, 1993b* 
 6.0 -0.30 Stephenson, 1993b* 
 10.0 -0.31 Stephenson, 1993b* 
 20.0 -0.46 Stephenson, 1993b* 
 30.0 -0.61 Stephenson, 1993b* 
 40.0 -0.83 Stephenson, 1993b* 
 50.0 -0.96 Stephenson, 1993b* 
 60.0 -1.08 Stephenson, 1993b* 
 70.0 -1.11 Stephenson, 1993b* 
 80.0 -1.26 Stephenson, 1993b* 
 90.0 -1.27 Stephenson, 1993b* 

Dimethyl carbonate [616-38-6] 25.0 0.03 Stephenson and Stuart, 1986* 
5,6-Dimethylchrysene [3697-27-6] 27 -7.01 Davis et al., 1942 
2,6-Dimethylcyclohexanol [5337-72-4] 25.0 -1.46 Stephenson and Stuart, 1986* 
N,N-Dimethylcyclohexylamine [98-94-2] 0 -0.58 Stephenson, 1993* 
 10.0 -0.70 Stephenson, 1993* 
 20.0 -0.90 Stephenson, 1993* 
 30.0 -1.00 Stephenson, 1993* 
 40.0 -1.10 Stephenson, 1993* 
 50.0 -1.19 Stephenson, 1993* 
 60.0 -1.24 Stephenson, 1993* 
 70.0 -1.33 Stephenson, 1993* 
 80.0 -1.40 Stephenson, 1993* 
2,3-Dimethyl-2,3-dinitrobutane [3964-18-9] 5 -3.54 Krzymien, 1993 
  15 -3.40 Krzymien, 1993 
  25 -3.17 Krzymien, 1993 
  35 -3.04 Krzymien, 1993 
Dimethyl glutarate [1119-40-0] 25.0 -0.43 Stephenson and Stuart, 1986* 
2,6-Dimethyl-4-heptanol [108-82-7] 25.0 -2.35 Stephenson and Stuart, 1986* 

 25 -2.16 Crittenden and Hixon, 1954 
2,2-Dimethylhexane [590-73-8] 0.00 -4.80 Dohányosová et al., 2004 
  5.00 -4.85 Dohányosová et al., 2004 
  10.00 -4.90 Dohányosová et al., 2004 
  15.00 -4.93 Dohányosová et al., 2004 
  20.00 -4.95 Dohányosová et al., 2004 
  25.00 -4.95 Dohányosová et al., 2004 
  30.00 -4.95 Dohányosová et al., 2004 
  35.00 -4.94 Dohányosová et al., 2004 
  40.00 -4.91 Dohányosová et al., 2004 
2,5-Dimethylhexane [592-13-2] 0.00 -4.90 Dohányosová et al., 2004 
  5.00 -4.95 Dohányosová et al., 2004 
  10.00 -4.99 Dohányosová et al., 2004 
  15.00 -5.01 Dohányosová et al., 2004 
  20.00 -5.01 Dohányosová et al., 2004 
  25.00 -5.00 Dohányosová et al., 2004 
  30.00 -4.98 Dohányosová et al., 2004 
  35.00 -4.95 Dohányosová et al., 2004 
  40.00 -4.91 Dohányosová et al., 2004 
 (1,5-Dimethylhexyl)amine [543-82-8] 0 -1.50 Stephenson, 1993b* 

 20.0 -1.68 Stephenson, 1993b* 
 30.0 -1.71 Stephenson, 1993b* 
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 40.0 -1.68 Stephenson, 1993b* 
 50.0 -1.77 Stephenson, 1993b* 
 60.0 -1.86 Stephenson, 1993b* 
 70.0 -1.86 Stephenson, 1993b* 
 80.0 -1.83 Stephenson, 1993b* 
 90.0 -1.88 Stephenson, 1993b* 

2,2-Dimethyl-3-hexyne [4911-60-8] 25.0 -3.14 Helmkamp et al., 1957 
1,2-Dimethylimidazole [1739-84-0] 25.00 1.00 Domańska et al., 2002 
  35.00 1.01 Domańska et al., 2002 
Dimethyl maleate [624-48-6] 25.0 -0.27 Stephenson and Stuart, 1986* 
Dimethyl malonate [108-59-8] 0 0.02 Stephenson, 1992* 

 9.2 0.05 Stephenson, 1992* 
 19.4  0.05 Stephenson, 1992* 
 29.7  0.09 Stephenson, 1992* 
 39.5 0.09 Stephenson, 1992* 
 50.2 0.13 Stephenson, 1992* 
 61.0 0.18 Stephenson, 1992* 
 70.3 0.25 Stephenson, 1992* 
 79.8  0.25 Stephenson, 1992* 
 90.2  0.35 Stephenson, 1992* 

1,3-Dimethylnaphthalene [575-41-7] 25 -4.29 Mackay and Shiu, 1977 
1,4-Dimethylnaphthalene [571-58-4] 25 -4.14 Mackay and Shiu, 1977 
1,5-Dimethylnaphthalene [571-61-9] 25.0 -4.74 Eganhouse and Calder, 1976 

 25 -4.66 Mackay and Shiu, 1977 
N,N-Dimethyloctylamine [7378-99-6] 0 -2.40 Stephenson, 1993b* 

 10.0 -2.55 Stephenson, 1993b* 
 20.0 -2.64 Stephenson, 1993b* 

2,2-Dimethylpentane [590-35-2] 25 -4.36 Price, 1976 
2,2-Dimethyl-3-pentanol [3970-62-5] 20 -1.12 Ginnings and Hauser, 1938 

 25 -1.15 Ginnings and Hauser, 1938 
 30 -1.17 Ginnings and Hauser, 1938 

2,3-Dimethyl-2-pentanol [4911-70-0] 20 -0.84 Ginnings and Hauser, 1938 
 25 -0.88 Ginnings and Hauser, 1938 
 30 -0.92 Ginnings and Hauser, 1938 

2,3-Dimethyl-3-pentanol [595-41-5] 20 -0.79 Ginnings and Hauser, 1938 
 25 -0.85 Ginnings and Hauser, 1938 
 30 -0.91 Ginnings and Hauser, 1938 

2,4-Dimethyl-2-pentanol [625-06-9] 20 -0.89 Ginnings and Hauser, 1938 
 25 -0.94 Ginnings and Hauser, 1938 
 30 -0.98 Ginnings and Hauser, 1938 

2,4-Dimethyl-3-pentanol [600-36-2] 0 -0.99 Stephenson et al., 1984* 
 10.0 -1.04 Stephenson et al., 1984* 
 20 -1.17 Ginnings and Hauser, 1938 
 20.2 -1.21 Stephenson et al., 1984* 
 25 -1.22 Ginnings and Hauser, 1938 
 30 -1.24 Ginnings and Hauser, 1938 
 30.6 -1.26 Stephenson et al., 1984* 
 39.5 -1.34 Stephenson et al., 1984* 
 49.7 -1.36 Stephenson et al., 1984* 
 60.3 -1.40 Stephenson et al., 1984* 
 70.2 -1.42 Stephenson et al., 1984* 
 80.2 -1.43 Stephenson et al., 1984* 
 90.6 -1.41 Stephenson et al., 1984* 

2,4-Dimethyl-3-pentanone [565-80-0] 0 -1.17 Stephenson, 1992* 
 9.3 -1.31 Stephenson, 1992* 
 20.0 -1.34 Stephenson, 1992* 
 25 -1.30 Ginnings et al., 1940 
 29.7 -1.44 Stephenson, 1992* 
 39.6 -1.50 Stephenson, 1992* 
 50.5 -1.51 Stephenson, 1992* 
 60.6 -1.54 Stephenson, 1992* 
 70.2 -1.55 Stephenson, 1992* 
 80.2 -1.55 Stephenson, 1992* 
 90.3 -1.58 Stephenson, 1992* 
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2,3-Dimethylphenol [526-75-0] 20.0 -1.49 Dohnal and Fenclová, 1995 
2,5-Dimethylphenol [95-87-4] 20.0 -1.59 Dohnal and Fenclová, 1995 
  25 -1.51 Varhaníčková et al., 1995a 
2,6-Dimethylphenol [576-26-1] 20.0 -1.33 Dohnal and Fenclová, 1995 
  25 -1.30 Varhaníčková et al., 1995a 
3,4-Dimethylphenol [95-65-8] 20.0 -1.43 Dohnal and Fenclová, 1995 
  25 -1.23 Varhaníčková et al., 1995a 
3,5-Dimethylphenol [108-68-9] 20.0 -1.44 Dohnal and Fenclová, 1995 
  25 -1.51 Varhaníčková et al., 1995a 
 25 -1.37 Southworth and Keller, 1986 
2,6-Dimethylpiperidine [504-03-0] 27.0  0.02 Stephenson, 1993a* 

 28.0 -0.09 Stephenson, 1993a* 
 29.0 -0.11 Stephenson, 1993a* 
 30.0 -0.14 Stephenson, 1993a* 
 31.0 -0.20 Stephenson, 1993a* 
 32.0 -0.22 Stephenson, 1993a* 
 33.0 -0.24 Stephenson, 1993a* 
 34.0 -0.26 Stephenson, 1993a* 
 35.0 -0.29 Stephenson, 1993a* 
 36.0 -0.33 Stephenson, 1993a* 
 38.0 -0.31 Stephenson, 1993a* 
 40.0 -0.35 Stephenson, 1993a* 
 45.0 -0.45 Stephenson, 1993a* 
 50.0 -0.51 Stephenson, 1993a* 
 55.0 -0.57 Stephenson, 1993a* 
 60.0 -0.58 Stephenson, 1993a* 
 65.0 -0.63 Stephenson, 1993a* 
 70.0 -0.67 Stephenson, 1993a* 
 75.0 -0.72 Stephenson, 1993a* 
 80.0 -0.73 Stephenson, 1993a* 
 85.0 -0.76 Stephenson, 1993a* 
 92.0 -0.77 Stephenson, 1993a* 

3,3-Dimethylpiperidine [1193-12-0] 0 -0.21 Stephenson, 1993a* 
 10.0 -0.37 Stephenson, 1993a* 
 20.0 -0.46 Stephenson, 1993a* 
 30.0 -0.49 Stephenson, 1993a* 
 40.0 -0.58 Stephenson, 1993a* 
 50.0 -0.62 Stephenson, 1993a* 
 60.0 -0.68 Stephenson, 1993a* 
 70.0 -0.74 Stephenson, 1993a* 
 80.0 -0.77 Stephenson, 1993a* 
 90.0 -0.75 Stephenson, 1993a* 

3,5-Dimethylpiperidine [35794-11-7] 0 -0.47 Stephenson, 1993a* 
 10.0 -0.55 Stephenson, 1993a* 
 20.0 -0.66 Stephenson, 1993a* 
 30.0 -0.74 Stephenson, 1993a* 
 40.0 -0.82 Stephenson, 1993a* 
 50.0 -0.85 Stephenson, 1993a* 
 60.0 -0.88 Stephenson, 1993a* 
 70.0 -0.90 Stephenson, 1993a* 
 80.0 -0.90 Stephenson, 1993a* 
 90.0 -0.90 Stephenson, 1993a* 

2,2-Dimethyl-1-propanol [75-84-3] 12.0 -0.38 Stephenson et al., 1984* 
 18.8 -0.40 Stephenson et al., 1984* 
 20 -0.37 Ginnings and Baum, 1937 
 25 -0.41 Ginnings and Baum, 1937 
 30 -0.43 Ginnings and Baum, 1937 
 30.0 -0.48 Stephenson et al., 1984* 
 40.0 -0.51 Stephenson et al., 1984* 
 50.0 -0.57 Stephenson et al., 1984* 
 60.0 -0.55 Stephenson et al., 1984* 
 70.2 -0.61 Stephenson et al., 1984* 
 80.0 -0.53 Stephenson et al., 1984* 
 90.0 -0.57 Stephenson et al., 1984* 
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2,3-Dimethylpyridine [583-61-9] 16.0  0.20 Stephenson, 1993a* 

 18.0  0.06 Stephenson, 1993a* 
 20.0 -0.01 Stephenson, 1993a* 
 25.0 -0.10 Stephenson, 1993a* 
 30.0 -0.19 Stephenson, 1993a* 
 35.0 -0.25 Stephenson, 1993a* 
 40.0 -0.30 Stephenson, 1993a* 
 50.0 -0.35 Stephenson, 1993a* 
 60.0 -0.39 Stephenson, 1993a* 
 70.0 -0.40 Stephenson, 1993a* 
 80.0 -0.39 Stephenson, 1993a* 
 90.0 -0.39 Stephenson, 1993a* 

2,4-Dimethylpyridine [108-47-4] 24.0  0.16 Stephenson, 1993a* 
 26.0  0.04 Stephenson, 1993a* 
 28.0 -0.02 Stephenson, 1993a* 
 30.0 -0.09 Stephenson, 1993a* 
 35.0 -0.19 Stephenson, 1993a* 
 40.0 -0.26 Stephenson, 1993a* 
 45.0 -0.32 Stephenson, 1993a* 
 50.0 -0.35 Stephenson, 1993a* 
 60.0 -0.40 Stephenson, 1993a* 
 70.0 -0.41 Stephenson, 1993a* 
 80.0 -0.42 Stephenson, 1993a* 
 90.0 -0.41 Stephenson, 1993a* 

2,5-Dimethylpyridine [589-93-5] 13.0  0.25 Stephenson, 1993a* 
 14.0  0.15 Stephenson, 1993a* 
 16.0  0.02 Stephenson, 1993a* 
 18.0 -0.04 Stephenson, 1993a* 
 20.0 -0.12 Stephenson, 1993a* 
 25.0 -0.21 Stephenson, 1993a* 
 30.0 -0.27 Stephenson, 1993a* 
 40.0 -0.34 Stephenson, 1993a* 
 50.0 -0.47 Stephenson, 1993a* 
 60.0 -0.48 Stephenson, 1993a* 
 70.0 -0.46 Stephenson, 1993a* 
 80.0 -0.49 Stephenson, 1993a* 
 90.0 -0.48 Stephenson, 1993a* 

2,6-Dimethylpyridine [108-48-5] 34.0  0.33 Stephenson, 1993a* 
 35.0  0.11 Stephenson, 1993a* 
 36.0  0.08 Stephenson, 1993a* 
 37.0  0.03 Stephenson, 1993a* 
 38.0 -0.03 Stephenson, 1993a* 
 39.0 -0.06 Stephenson, 1993a* 
 40.0 -0.07 Stephenson, 1993a* 
 41.0 -0.12 Stephenson, 1993a* 
 43.0 -0.16 Stephenson, 1993a* 
 45.0 -0.18 Stephenson, 1993a* 
 50.0 -0.29 Stephenson, 1993a* 
 60.0 -0.39 Stephenson, 1993a* 
 70.0 -0.44 Stephenson, 1993a* 
 80.0 -0.46 Stephenson, 1993a* 
 90.0 -0.47 Stephenson, 1993a* 

3,4-Dimethylpyridine [583-58-4] 0 -0.11 Stephenson, 1993a* 
 10.0 -0.24 Stephenson, 1993a* 
 20.0 -0.33 Stephenson, 1993a* 
 30.0 -0.40 Stephenson, 1993a* 
 40.0 -0.43 Stephenson, 1993a* 
 50.0 -0.45 Stephenson, 1993a* 
 60.0 -0.44 Stephenson, 1993a* 
 70.0 -0.43 Stephenson, 1993a* 
 80.0 -0.42 Stephenson, 1993a* 
 90.0 -0.39 Stephenson, 1993a* 

3,5-Dimethylpyridine [591-22-0] 0 -0.41 Stephenson, 1993a* 
 10.0 -0.49 Stephenson, 1993a* 
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 20.0 -0.57 Stephenson, 1993a* 
 30.0 -0.63 Stephenson, 1993a* 
 40.0 -0.65 Stephenson, 1993a* 
 50.0 -0.67 Stephenson, 1993a* 
 60.0 -0.67 Stephenson, 1993a* 
 70.0 -0.65 Stephenson, 1993a* 
 80.0 -0.67 Stephenson, 1993a* 
 90.0 -0.65 Stephenson, 1993a* 

2,7-Dimethylquinoline [93-37-8] 25 -1.94 Price, 1976 
Dimethyl succinate [106-65-0] 20.6 -0.07 Stephenson, 1992* 

 30.1 -0.08 Stephenson, 1992* 
 39.6 -0.05 Stephenson, 1992* 
 50.0 -0.05 Stephenson, 1992* 
 60.8 -0.03 Stephenson, 1992* 
 70.5 -0.01 Stephenson, 1992* 
 80.0  0.02 Stephenson, 1992* 
 91.6  0.07 Stephenson, 1992* 

Dimethyl sulfide [75-18-3] 25 -0.45 Hine and Weimar, 1965 
2,5-Dimethyltetrahydrofuran [1003-38-9] 0 0.03 Stephenson, 1992* 

 9.2 -0.10 Stephenson, 1992* 
 19.5 -0.25 Stephenson, 1992* 
 31.0 -0.39 Stephenson, 1992* 
 40.8 -0.50 Stephenson, 1992* 
 50.7 -0.59 Stephenson, 1992* 
 61.5 -0.66 Stephenson, 1992* 
 71.8 -0.72 Stephenson, 1992* 
 83.0 -0.81 Stephenson, 1992* 

Dimethylvinphos [2274-67-1] 20 -3.41 Hartley and Kidd, 1987 
Diniconazole [83657-24-3] 25 -4.91 Worthing and Hance, 1991 
Dinitramine [29091-05-2] 25 -5.47 Worthing and Hance, 1991 
2,4-Dinitroaniline [97-02-9] 25 -3.37 Brisset, 1985 
2,6-Dinitroaniline [606-22-4] 25 -3.36 Brisset, 1985 
2,5-Dinitrophenol [329-71-5] 20.0 -2.68 Schwarzenbach et al., 1988 
Dinoseb [88-85-7] 25 -3.66 Humburg et al., 1989 
Dinoseb acetate [2813-95-8] 20 -2.11 Hartley and Kidd, 1987 
Dinoterb [1420-07-1] 20 -5.73 pH 5, Hartley and Kidd, 1987 
Dioctyl isophthalate [137-89-3] 25 -6.99 DeFoe et al., 1990 
Di-n-octyl phthalate [117-84-0] 25 -8.88 Ellington, 1999 
Dioctyl terephthalate [4654-26-6] 25 -7.25 DeFoe et al., 1990 
Diosgenin [512-04-9] 23 -5.08 Rytting et al., 2005 
Dioxabenzofos [3811-49-2] 20 -3.70 Worthing and Hance, 1991 
Dioxacarb [6988-21-2] 20 -1.57 Worthing and Hance, 1991 
Dipentylamine [2050-92-2] 10.0 -2.18 Stephenson, 1993b* 

 20.0 -2.29 Stephenson, 1993b* 
 30.0 -2.60 Stephenson, 1993b* 

Dipentyl phthalate [131-18-0] 20 -5.84 Leyder and Boulanger, 1983 
Diphenamide [957-51-7] 27 -2.96 Humburg et al., 1989 
1,1-Diphenylethylene [530-48-3] 25.0 -4.44 Andrews and Keefer, 1950a 
4,5-Diphenylimidazole [668-94-0] 25 -4.60 Onofrey and Kazan, 2003 
Diphenyl phosphate [838-85-7] 24 -2.97 Hollifield, 1979 
Diphenyl phthalate [84-62-8] 24 -6.59 Hollifield, 1979 
  25 -5.03 Song et al., 2003 
Diphenylamine [122-39-4] 20 -3.55 Hashimoto et al., 1982 
Diphenylmethane [101-81-5] 24 -4.75 Hollifield, 1979 

 25.0 -5.08 Andrews and Keefer, 1949 
Diphenylmethyl phosphate [115-89-9] 24 -5.44 Hollifield, 1979 
Dipropetryn [4147-51-7] 20 -4.20 Humburg et al., 1989 
Dipropylamine [142-84-7] 0 0.11 Stephenson, 1993b* 

 10.0 -0.12 Stephenson, 1993b* 
 12.2 -0.24 Hobson et al., 1941* 
 20.0 -0.28 Stephenson, 1993b* 
 30.0 -0.48 Stephenson, 1993b* 
 36.1 -0.54 Hobson et al., 1941* 
 40.0 -0.58 Stephenson, 1993b* 
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 44.1 -0.62 Hobson et al., 1941* 
 50.0 -0.71 Stephenson, 1993b* 
 52.6 -0.71 Hobson et al., 1941* 
 60.0 -0.79 Stephenson, 1993b* 
 70.0 -0.84 Stephenson, 1993b* 
 80.0 -0.94 Stephenson, 1993b* 
 90.0 -0.99 Stephenson, 1993b* 

Di-n-propyl phthalate [131-16-8] 20 -3.36 Leyder and Boulanger, 1983 
Diquat dibromide [85-00-7] 20 0.31 Humburg et al., 1989 
Disopyramide [3737-09-5] 23 -1.75 Rytting et al., 2005 
Disperse Blue 79 [3956-55-6] 25 -8.09 Yen et al., 1989 
Disperse Red 79 [17418-58-5] 25 -8.71 Yen et al., 1989 
Disperse Yellow 54 [7576-65-0] 25 -8.59 Yen et al., 1989 
Disulfoton [298-04-4] 19.5 -4.23 Bowman and Sans, 1979 
  22 -4.36 Worthing and Hance, 1991 
Ditalimfos [5131-24-8] 20–25 -3.35 Hartley and Kidd, 1987  
Dithianon [3347-22-6] 20 -5.77 Hartley and Kidd, 1987 
Ditridecyl phthalate [119-06-2] 24 -6.19 Hollifield, 1979 

 25 -0.40 Ginnings and Baum, 1937 
Divinylbenzene [1321-74-0] 60 -2.84 Chai et al., 2005 
Dodecamethylcyclohexasiloxane [540-97-6] 23 -7.94 Varaprath et al., 1996 
Dodecamethylpentasiloxane [141-63-9] 23 -6.74 Varaprath et al., 1996 
Dodecanedioic acid [693-23-2] 60 -3.28 Du Pont, 1999b* 

 100 -1.76 Du Pont, 1999b* 
tert-Dodecanethiol [25103-58-6] 60 -4.44 Chai et al., 2005 
Dodecanoic acid [143-07-7] 20.0 -3.56 Ralston and Hoerr, 1942 
 25 -4.62 John and McBain, 1948 
 25 -4.58 pH 5.7, Robb, 1966 
 40 -4.42 Eggenberger et al., 1949 
  50 -4.34 Eggenberger et al., 1949 
  50 -4.26 John and McBain, 1948 

 60 -4.24 Eggenberger et al., 1949 
1-Dodecanol [112-53-8] 25 -4.64 Robb, 1966 

 29.5 -2.67 Stephenson and Stuart, 1986* 
Dodecylamine [124-22-1] 40.0 -2.46 Stephenson, 1993b* 

 70.0 -2.34 Stephenson, 1993b* 
 80.0 -2.31 Stephenson, 1993b* 
 90.0 -1.06 Stephenson, 1993b* 

Dodecyl p-hydroxybenzoate [2664-60-0] 25 -2.92 Dymicky and Huhtanen, 1979 
Dodine [2439-10-3] 25 -2.66 Worthing and Hance, 1991 
DPX-E9636 [122931-48-0] 25 -1.77 Hartley and Kidd, 1987 
DPX-M6316 [79277-27-3] 25 -4.21 pH 4, Hartley and Kidd, 1987 
  25 -3.17 pH 5, Hartley and Kidd, 1987 
  25 -2.21 pH 6, Hartley and Kidd, 1987 
DSMA [144-21-8] 20 0.18 Hartley and Kidd, 1987 
Ebufos [95465-99-9] 20–25 -3.04 Hartley and Kidd, 1987 
Edifos [17109-49-8] 20 -2.74 Hartley and Kidd, 1987 
EDTA dipotassium salt dihydrate [25102-12-9] 25.0 0.31 Fiorucci et al., 2002 
EDTA disodium salt dihydrate [6381-92-6] 25.0 -0.58 Fiorucci et al., 2002 
EDTA dicalcium salt dihydrate [62-33-9] 25.0 -2.15 Fiorucci et al., 2002 
Eglinazine [68228-19-3] 25 -2.89 Worthing and Hance, 1991 
Eglinazine-ethyl [6616-80-4] 25 -2.94 Hartley and Kidd, 1987 
Eicosane [112-95-8] 25.0 -8.18 Sutton and Calder, 1974 
Empenthrin [54406-48-3] 25 -5.06 Worthing and Hance, 1991 
Endothal [145-73-3] 20 -0.27 Humburg et al., 1989 
EPTC [759-94-4] 3 -2.47 Freed et al., 1967 
  24 -2.70 Freed et al., 1967 
Equilin [474-86-2] 23 -4.99 Rytting et al., 2005 
Erbium sulfate [13478-49-4] 25 -0.61 Spedding and Jaffe, 1954* 
Ergotamine [113-15-5] 23 -5.40 Loftsson and Hreinsdóttir, 2006 
Esfenvalerate [66230-04-4] 25 -6.15 Worthing and Hance, 1991 
Esprocarb [85785-20-2] 20 -4.73 Worthing and Hance, 1991 
17α-Estradiol [57-91-0] 25 -4.84 Hurwitz and Liu, 1977 
17β-Estradiol [50-28-2] 25.0 -5.25 Shareef et al., 2006 
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Estriol [57-27-1] 23 -4.10 Rytting et al., 2005 
Estrone [53-16-7] 23 -5.26 Rytting et al., 2005 
 25.0 -5.32 Shareef et al., 2006 
 25 -5.53 Hurwitz and Liu, 1977 
Etacelasil [37894-46-5] 20 -1.10 Worthing and Hance, 1991 
Etaconazole [60207-93-4] 20 -3.61 Hartley and Kidd, 1987 
Ethafluralin [55283-68-6] 25 -5.05 Humburg et al., 1989 
1,2-Ethane dinitrate [628-96-6] 25 -0.82 Fischer and Ballschmiter, 1998, 1998a 
Ethidimuron [30043-49-3] 20 -1.94 Worthing and Hance, 1991 
Ethiofencarb [29973-13-5] 20 -2.10 Worthing and Hance, 1991 
Ethion [563-12-2] 10 -5.83 Bowman and Sans, 1985 
 19.6 -5.54 Bowman and Sans, 1979 
 20 -5.75 Bowman and Sans, 1985 
 30 -5.70 Bowman and Sans, 1985 
Ethirimol [23947-60-6] 20 -2.92 Worthing and Hance, 1991 
Ethofenprox [80844-07-1] 25 -5.58 Worthing and Hance, 1991 
Ethofumesate [26225-79-6] 25 -3.76 Worthing and Hance, 1991 
Ethoprop [13194-48-4] 20 -2.54 Hartley and Kidd, 1987 
Ethoxy 3-ethoxypropanoate [763-63-9] 25 -0.42 Rehberg et al., 1949 
2-Ethoxyethyl acetate [111-15-9] 0 0.37 Stephenson, 1993d* 
  9.6 0.34 Stephenson, 1993d* 
  19.7 0.28 Stephenson, 1993d* 
  30.0 0.22 Stephenson, 1993d* 
  40.0 0.15 Stephenson, 1993d* 
  49.8 0.09 Stephenson, 1993d* 
  60.5 0.04 Stephenson, 1993d* 
  70.6 0.01 Stephenson, 1993d* 
  80.6 -0.02 Stephenson, 1993d* 
  90.0 -0.04 Stephenson, 1993d* 
2-Ethoxyethyl ether [112-36-7] 30.9 0.53 Stephenson, 1993d* 
  31.0 0.52 Stephenson, 1993d* 
  31.9 0.55 Stephenson, 1993d* 
  32.0 0.53 Stephenson, 1993d* 
  33.0 0.49 Stephenson, 1993d* 
  35.0 0.47 Stephenson, 1993d* 
  40.0 0.41 Stephenson, 1993d* 
  49.7 0.30 Stephenson, 1993d* 
  60.7 0.13 Stephenson, 1993d* 
  70.8 0.02 Stephenson, 1993d* 
  80.8 -0.11 Stephenson, 1993d* 
  90.1 -0.19 Stephenson, 1993d* 
3-Ethoxy-4-hydroxybenzaldehyde [121-32-4] 25 -1.77 Jin et al., 1998 
Ethoxzolamide [452-35-7] 23 -3.61 Loftsson and Hreinsdóttir, 2006 
Ethychlozate [27512-72-7] 24 -3.03 Hartley and Kidd, 1987 
Ethyl p-aminobenzoate [94-09-7] 30 -2.17 Yalkowsky et al., 1983a 
  37 -1.99 Yalkowsky et al., 1972 
N-Ethylaniline [103-69-5] 0 -1.51 Stephenson, 1993* 
  10.0 -1.62 Stephenson, 1993* 
  20.0 -1.63 Stephenson, 1993* 

 30.0 -1.66 Stephenson, 1993* 
 40.0 -1.68 Stephenson, 1993* 
 50.0 -1.67 Stephenson, 1993* 
 60.0 -1.66 Stephenson, 1993* 
 70.0 -1.63 Stephenson, 1993* 
 80.0 -1.60 Stephenson, 1993* 
 90.0 -1.56 Stephenson, 1993* 

2-Ethylaniline [578-54-1] 10.0 -1.23 Stephenson, 1993* 
 20.0 -1.21 Stephenson, 1993* 
 30.0 -1.24 Stephenson, 1993* 
 40.0 -1.27 Stephenson, 1993* 
 50.0 -1.31 Stephenson, 1993* 
 60.0 -1.24 Stephenson, 1993* 
 70.0 -1.20 Stephenson, 1993* 
 80.0 -1.16 Stephenson, 1993* 
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 90.0 -1.14 Stephenson, 1993* 
4-Ethylaniline [589-16-2] 20.0 -1.38 Stephenson, 1993* 

 30.0 -1.44 Stephenson, 1993* 
 40.0 -1.44 Stephenson, 1993* 
 50.0 -1.42 Stephenson, 1993* 
 60.0 -1.40 Stephenson, 1993* 
 70.0 -1.34 Stephenson, 1993* 
 80.0 -1.31 Stephenson, 1993* 
 90.0 -1.23 Stephenson, 1993* 

2-Ethylanthracene [52251-71-5] 25.0 -6.78 Vadas et al., 1991 
 25.3 -6.89 Whitehouse, 1984 

10-Ethylbenz[a]anthracene [3697-30-1] 27 -6.81 Davis and Parke, 1942 
Ethyl benzoate [93-89-0] 25.0 -2.40 Andrews and Keefer, 1950 

 25.0 -2.26 Stephenson and Stuart, 1986* 
4-Ethylbenzoic acid [619-64-7] 37 -2.48 Parshad et al., 2002 
2-Ethylbutanal [97-96-1] 0 -1.18 Stephenson, 1993c* 

 10.0 -1.33 Stephenson, 1993c* 
 20.0 -1.34 Stephenson, 1993c* 
 30.0 -1.40 Stephenson, 1993c* 
 40.0 -1.44 Stephenson, 1993c* 
 50.0 -1.48 Stephenson, 1993c* 
 60.0 -1.50 Stephenson, 1993c* 
 70.0 -1.44 Stephenson, 1993c* 
 80.0 -1.55 Stephenson, 1993c* 
 90.0 -1.57 Stephenson, 1993c* 

2-Ethyl-1-butanol [97-95-0] 25.0 -1.06 Stephenson and Stuart, 1986* 
 25 -1.41 Crittenden and Hixon, 1954 

N-Ethylbutylamine [13360-63-9] 17.4 -0.23 Stephenson, 1993b* 
 20.0 -0.30 Stephenson, 1993b* 
 30.0 -0.38 Stephenson, 1993b* 
 40.0 -0.60 Stephenson, 1993b* 
 50.0 -0.75 Stephenson, 1993b* 
 60.0 -0.86 Stephenson, 1993b* 
 70.0 -0.90 Stephenson, 1993b* 
 80.0 -0.96 Stephenson, 1993b* 
 90.0 -0.99 Stephenson, 1993b* 

Ethyl butyrate [105-54-4] 25.0 -1.26 Stephenson and Stuart, 1986* 
  37 -1.34 Philippe et al., 2003 
Ethyl chloroacetate [105-39-5] 25.0 -0.80 Stephenson and Stuart, 1986* 
2-Ethylcrotonaldehyde [19780-25-7] 0 -0.94 Stephenson, 1993a* 

 10.0 -1.01 Stephenson, 1993a* 
 20.0 -1.07 Stephenson, 1993a* 
 30.0 -1.11 Stephenson, 1993a* 
 40.0 -1.13 Stephenson, 1993a* 
 50.0 -1.13 Stephenson, 1993a* 
 60.0 -1.16 Stephenson, 1993a* 
 70.0 -1.10 Stephenson, 1993a* 
 80.0 -1.08 Stephenson, 1993a* 
 90.0 -1.05 Stephenson, 1993a* 

Ethylcyclooctane [1678-91-7] 0.00 -4.46 Dohányosová et al., 2004 
  5.00 -4.47 Dohányosová et al., 2004 
  10.00 -4.47 Dohányosová et al., 2004 
  15.00 -4.47 Dohányosová et al., 2004 
  20.00 -4.47 Dohányosová et al., 2004 
  25.00 -4.46 Dohányosová et al., 2004 
  30.00 -4.45 Dohányosová et al., 2004 
  35.00 -4.43 Dohányosová et al., 2004 
  40.00 -4.41 Dohányosová et al., 2004 
N-Ethylcyclohexylamine [5459-93-8] 0 -0.44 Stephenson, 1993* 
 10.0 -0.59 Stephenson, 1993* 
 20.0 -0.72 Stephenson, 1993* 
 30.0 -0.87 Stephenson, 1993* 
 40.0 -0.97 Stephenson, 1993* 
 50.0 -1.05 Stephenson, 1993* 
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 60.0 -1.11 Stephenson, 1993* 
 70.0 -1.17 Stephenson, 1993* 
 80.0 -1.19 Stephenson, 1993* 
 90.0 -1.23 Stephenson, 1993* 
Ethyl decanoate [110-38-3] 20 -4.13 Sobotka and Kahn, 1931 
Ethylene glycol diacetate [111-55-7] 20–25 -0.91 Fordyce and Meyer, 1940 
  0 0.06 Stephenson, 1993d* 
  10.0 0.07 Stephenson, 1993d* 
  20.7 0.05 Stephenson, 1993d* 
  29.9 0.06 Stephenson, 1993d* 
  40.7 0.07 Stephenson, 1993d* 
  50.5 0.07 Stephenson, 1993d* 
  60.5 0.03 Stephenson, 1993d* 
  70.6 0.12 Stephenson, 1993d* 
  80.5 0.15 Stephenson, 1993d* 
  90.1 0.19 Stephenson, 1993d* 
Ethylene glycol dibutyrate [105-72-6] 0 -1.80 Stephenson, 1993d* 
  10.0 -1.79 Stephenson, 1993d* 
  30.0 -2.00 Stephenson, 1993d* 
  40.0 -1.96 Stephenson, 1993d* 
  50.0 -2.03 Stephenson, 1993d* 
  60.0 -2.05 Stephenson, 1993d* 
  70.0 -1.94 Stephenson, 1993d* 
  80.0 -1.96 Stephenson, 1993d* 
  90.0 -2.00 Stephenson, 1993d* 
Ethylene glycol monobutyl ether acetate [124-17-4] 0 -0.35 Stephenson, 1993d* 
  10.0 -0.60 Stephenson, 1993d* 
  20.0 -0.85 Stephenson, 1993d* 
  30.0 -0.85 Stephenson, 1993d* 
  40.0 -1.02 Stephenson, 1993d* 
  50.0 -1.14 Stephenson, 1993d* 
  60.0 -1.23 Stephenson, 1993d* 
  70.0 -1.29 Stephenson, 1993d* 
  80.0 -1.15 Stephenson, 1993d* 
  90.0 -1.25 Stephenson, 1993d* 
Ethylene glycol monoethyl ether acetate [112-15-2] 44.0 0.44 Stephenson, 1993d* 
  45.0 0.42 Stephenson, 1993d* 
  46.0 0.40 Stephenson, 1993d* 
  47.0 0.39 Stephenson, 1993d* 
  48.0 0.37 Stephenson, 1993d* 
  50.0 0.35 Stephenson, 1993d* 
  60.0 0.21 Stephenson, 1993d* 
  70.0 0.07 Stephenson, 1993d* 
  80.0 -0.01 Stephenson, 1993d* 
  90.0 -0.05 Stephenson, 1993d* 
Ethylene glycol monohexyl ether [112-59-4] 12.0 -0.60 Stephenson, 1993d* 
  14.0 -0.79 Stephenson, 1993d* 
  16.0 -0.86 Stephenson, 1993d* 
  18.0 -0.93 Stephenson, 1993d* 
  20.0 -0.92 Stephenson, 1993d* 
  30.0 -1.06 Stephenson, 1993d* 
  40.0 -1.23 Stephenson, 1993d* 
  50.0 -1.25 Stephenson, 1993d* 
  60.0 -1.14 Stephenson, 1993d* 
  70.0 -1.21 Stephenson, 1993d* 
  80.0 -1.14 Stephenson, 1993d* 
  90.0 -1.01 Stephenson, 1993d* 
Ethyl heptanoate [106-30-9] 20 -2.74 Sobotka and Kahn, 1931 
2-Ethylhexanal [123-05-7] 0 -2.60 Stephenson, 1993c* 

 10.0 -2.39 Stephenson, 1993c* 
 20.0 -2.65 Stephenson, 1993c* 
 30.0 -2.42 Stephenson, 1993c* 
 40.0 -2.55 Stephenson, 1993c* 
 50.0 -2.47 Stephenson, 1993c* 
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 60.0 -2.33 Stephenson, 1993c* 
 70.0 -2.44 Stephenson, 1993c* 
 80.0 -2.39 Stephenson, 1993c* 
 90.0 -2.39 Stephenson, 1993c* 

2-Ethyl-1,3-hexanediol [94-96-2] 25.0 -2.81 Tewari et al., 1982 
Ethyl hexanoate [123-66-0] 20 -2.36 Sobotka and Kahn, 1931 

 25.0 -2.26 Stephenson and Stuart, 1986* 
  37 -2.46 Philippe et al., 2003 
2-Ethyl-1-hexanol [104-76-7] 10.2 -1.99 Stephenson et al., 1984* 

 19.8 -2.02 Stephenson et al., 1984* 
 20.0 -2.17 Hommelen, 1959 
 29.6 -2.13 Stephenson et al., 1984* 
 40.1 -2.07 Stephenson et al., 1984* 
 50.2 -2.25 Stephenson et al., 1984* 
 60.3 -2.18 Stephenson et al., 1984* 
 70.1 -2.12 Stephenson et al., 1984* 
 80.1 -2.08 Stephenson et al., 1984* 
 90.3 -2.05 Stephenson et al., 1984* 

2-Ethyl-2-hexenal [645-62-5] 0 -1.86 Stephenson, 1993c* 
 10.0 -2.02 Stephenson, 1993c* 
 20.0 -2.24 Stephenson, 1993c* 
 30.0 -2.07 Stephenson, 1993c* 
 40.0 -2.00 Stephenson, 1993c* 
 50.0 -1.96 Stephenson, 1993c* 
 60.0 -2.03 Stephenson, 1993c* 
 70.0 -1.93 Stephenson, 1993c* 
 80.0 -1.97 Stephenson, 1993c* 
 90.0 -1. 99 Stephenson, 1993c* 

2-Ethylhexyl acrylate [103-11-7] 60 -3.01 Chai et al., 2005 
2-Ethylhexyl diphenyl phosphate [1241-91-7] 20–25 -5.28 Saeger et al., 1979 
Ethyl hydrocinnamate [2021-28-5] 25.0 -3.00 Andrews and Keefer, 1950a 
Ethyl p-hydroxybenzoate [120-47-8] 20 -2.31 Corby and Elworthy, 1971 
 23 -2.29 Rytting et al., 2005 
  25 -2.34 Dymicky and Huhtanen, 1979 
  30 -2.20 Yalkowsky et al., 1983a 
Ethyl iodide [75-03-6] 30 -1.58 Gross and Saylor, 1931 
Ethyl isobutyrate [97-62-1] 25.0 -1.27 Stephenson and Stuart, 1986* 
Ethyl isopentanoate [108-64-5] 25.0 -1.87 Stephenson and Stuart, 1986* 
Ethyl isopropyl ether [625-54-7] 0 -0.18 Bennett and Philip, 1928* 
 10 -0.34 Bennett and Philip, 1928* 
 15 -0.42 Bennett and Philip, 1928* 
 20 -0.49 Bennett and Philip, 1928* 
 25 -0.57 Bennett and Philip, 1928* 
Ethylmercuric chloride [107-27-7] 20.01 -2.44 Tajima et al., 1980 
 25.01 -2.38 Tajima et al., 1980 
 30.01 -2.33 Tajima et al., 1980 
 35.01 -2.29 Tajima et al., 1980 
 40.01 -2.21 Tajima et al., 1980 
N-Ethyl-2-methylallylamine [18328-90-0] 18.6  0.09 Stephenson, 1993b* 

 20.0  0.06 Stephenson, 1993b* 
 30.0 -0.16 Stephenson, 1993b* 
 40.0 -0.24 Stephenson, 1993b* 
 50.0 -0.42 Stephenson, 1993b* 
 60.0 -0.56 Stephenson, 1993b* 
 70.0 -0.70 Stephenson, 1993b* 
 80.0 -0.71 Stephenson, 1993b* 
 90.0 -0.79 Stephenson, 1993b* 

Ethyl 2-methylbutyrate [7452-79-1] 0 -1.51 Stephenson, 1992* 
 9.0 -1.61 Stephenson, 1992* 
 18.7 -1.71 Stephenson, 1992* 
 31.1 -1.79 Stephenson, 1992* 
 40.7 -1.84 Stephenson, 1992* 
 50.5 -1.86 Stephenson, 1992* 
 60.8 -1.91 Stephenson, 1992* 
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 70.0 -1.90 Stephenson, 1992* 
 79.7 -1.91 Stephenson, 1992* 
 91.3 -1.94 Stephenson, 1992* 

5-Ethyl-2-methylpyridine [104-90-5] 0.0 -0.76 Stephenson, 1993a* 
 10.0 -0.90 Stephenson, 1993a* 
 20.0 -1.00 Stephenson, 1993a* 
 30.0 -1.06 Stephenson, 1993a* 
 40.0 -1.14 Stephenson, 1993a* 
 50.0 -1.15 Stephenson, 1993a* 
 60.0 -1.12 Stephenson, 1993a* 
 70.0 -1.12 Stephenson, 1993a* 
 80.0 -1.14 Stephenson, 1993a* 
 90.0 -1.13 Stephenson, 1993a* 

1-Ethylnaphthalene [1127-26-0] 8.1 -4.28 Schwarz, 1977 
 10 -4.28 Schwarz and Wasik, 1977 
 11.1 -4.28 Schwarz, 1977 
 14 -4.28 Schwarz and Wasik, 1977 
 14.0 -4.28 Schwarz, 1977 
 17.1 -4.26 Schwarz, 1977 
 20 -4.19 Schwarz and Wasik, 1977 
 20.0 -4.27 Schwarz, 1977 
 23.0 -4.26 Schwarz, 1977 
 25 -4.19 Schwarz and Wasik, 1977 
 25.0 -4.19 Schwarz, 1977 
 25 -4.16 Mackay and Shiu, 1977 
 26.1 -4.20 Schwarz, 1977 
 31.7 -4.12 Schwarz, 1977 

2-Ethylnaphthalene [939-27-5] 25.0 -4.29 Eganhouse and Calder, 1976 
17α-Ethynylestradiol [57-63-6] 25.0 -4.51 Shareef et al., 2006 
Ethyl octanoate [123-29-5] 20 -3.79 Sobotka and Kahn, 1931 
3-Ethyl-3-pentanol [597-49-9] 20 -0.78 Ginnings and Hauser, 1938 

 25 -0.84 Ginnings and Hauser, 1938 
 30 -0.89 Ginnings and Hauser, 1938 
 40 -0.96 Ginnings and Hauser, 1938 

2-Ethylphenol [90-00-6] 25 -0.94 Varhaníčková et al., 1995a 
4-Ethylphenol [123-07-9] 25 -0.94 Varhaníčková et al., 1995a 
1-Ethylpiperidine [766-09-6] 9.0 -0.16 Stephenson, 1993a* 

 10.0 -0.10 Stephenson, 1993a* 
 11.0 -0.12 Stephenson, 1993a* 
 12.0 -0.18 Stephenson, 1993a* 
 14.0 -0.22 Stephenson, 1993a* 
 16.0 -0.23 Stephenson, 1993a* 
 17.0 -0.27 Stephenson, 1993a* 
 18.0 -0.25 Stephenson, 1993a* 
 19.0 -0.31 Stephenson, 1993a* 
 20.0 -0.33 Stephenson, 1993a* 
 25.0 -0.38 Stephenson, 1993a* 
 30.0 -0.52 Stephenson, 1993a* 
 40.0 -0.69 Stephenson, 1993a* 
 50.0 -0.82 Stephenson, 1993a* 
 60.0 -0.91 Stephenson, 1993a* 
 70.0 -0.97 Stephenson, 1993a* 
 80.0 -1.05 Stephenson, 1993a* 
 90.0 -1.10 Stephenson, 1993a* 

2-Ethylpiperidine [1484-80-6] 8.0  0.12 Stephenson, 1993a* 
 10.0 -0.01 Stephenson, 1993a* 
 15.0 -0.19 Stephenson, 1993a* 
 20.0 -0.27 Stephenson, 1993a* 
 30.0 -0.37 Stephenson, 1993a* 
 40.0 -0.48 Stephenson, 1993a* 
 50.0 -0.56 Stephenson, 1993a* 
 60.0 -0.64 Stephenson, 1993a* 
 70.0 -0.68 Stephenson, 1993a* 
 80.0 -0.73 Stephenson, 1993a* 
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 90.0 -0.77 Stephenson, 1993a* 
Ethyl propanoate [105-37-3] 25.0 -0.83 Tewari et al., 1982 

 25.0 -0.69 Stephenson and Stuart, 1986* 
N-Ethylpropylamine [20193-20-8] 49.0 0.39 Stephenson, 1993b* 

 50.0 0.29 Stephenson, 1993b* 
 52.0  0.15 Stephenson, 1993b* 
 60.0 -0.06 Stephenson, 1993b* 
 70.0 -0.19 Stephenson, 1993b* 
 79.0 -0.25 Stephenson, 1993b* 

(1-Ethylpropyl)amine [616-24-0] 64.0 0.34 Stephenson, 1993b* 
 66.0  0.12 Stephenson, 1993b* 
 68.0  0.08 Stephenson, 1993b* 
 70.0  0.00 Stephenson, 1993b* 
 80.0 -0.11 Stephenson, 1993b* 
 90.0 -0.16 Stephenson, 1993b* 

Ethyl propyl ether [628-32-0] 0 -0.38 Bennett and Philip, 1928* 
 10 -0.51 Bennett and Philip, 1928* 
 15 -0.58 Bennett and Philip, 1928* 
 20 -0.64 Bennett and Philip, 1928* 
 25 -0.67 Bennett and Philip, 1928* 
2-Ethylpyridine [100-71-0] 0 -0.04 Stephenson, 1993a* 

 10.0 -0.27 Stephenson, 1993a* 
 20.0 -0.39 Stephenson, 1993a* 
 30.0 -0.47 Stephenson, 1993a* 
 40.0 -0.53 Stephenson, 1993a* 
 50.0 -0.60 Stephenson, 1993a* 
 60.0 -0.62 Stephenson, 1993a* 
 70.0 -0.64 Stephenson, 1993a* 
 80.0 -0.63 Stephenson, 1993a* 
 90.0 -0.62 Stephenson, 1993a* 

3-Ethylpyridine [536-78-7] 0 -0.42 Stephenson, 1993a* 
 10.0 -0.53 Stephenson, 1993a* 
 20.0 -0.59 Stephenson, 1993a* 
 30.0 -0.64 Stephenson, 1993a* 
 40.0 -0.64 Stephenson, 1993a* 
 50.0 -0.64 Stephenson, 1993a* 
 60.0 -0.67 Stephenson, 1993a* 
 70.0 -0.66 Stephenson, 1993a* 
 80.0 -0.67 Stephenson, 1993a* 
 90.0 -0.64 Stephenson, 1993a* 

4-Ethylpyridine [536-75-4] 0 -0.34 Stephenson, 1993a* 
 10.0 -0.43 Stephenson, 1993a* 
 20.0 -0.51 Stephenson, 1993a* 
 30.0 -0.52 Stephenson, 1993a* 
 40.0 -0.57 Stephenson, 1993a* 
 50.0 -0.58 Stephenson, 1993a* 
 60.0 -0.59 Stephenson, 1993a* 
 70.0 -0.57 Stephenson, 1993a* 
 80.0 -0.58 Stephenson, 1993a* 
 90.0 -0.57 Stephenson, 1993a* 

Ethyl salicylate [119-61-6] 25.0 -2.65 Stephenson and Stuart, 1986* 
2-Ethylthiophene [872-55-9] 25 -2.58 Price, 1976 
2-Ethyltoluene [611-14-3] 25.0 -3.21 Tewari et al., 1982 
Ethyl trimethylacetate [3938-95-2] 25.0 -1.38 Stephenson and Stuart, 1986* 
Etridiazole [2593-15-9] 25 -3.69 Worthing and Hance, 1991 
Etrimfos [38260-54-7] 23 -3.86 Worthing and Hance, 1991 
Fenabutatin oxide [13356-08-6] 23 -8.32 Worthing and Hance, 1991 
Fenaminosulf [140-56-7] 20 -0.80 Hartley and Kidd, 1987 
Fenamiphos [22224-92-6] 10 -3.00 Bowman and Sans, 1985 
 20 -2.96 Bowman and Sans, 1985 
 30 -2.86 Bowman and Sans, 1985 
Fenarimol [60168-88-9] 25 -4.38 Worthing and Hance, 1991 
Fenazox [495-48-7] 25 -4.77 Hartley and Kidd, 1987 
Fenbufin [36330-85-5] 23 -4.14 Rytting et al., 2005 
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Fenchlorazole [103112-36-3] 20 -5.62 Worthing and Hance, 1991 
Fenchlorazole-ethyl [103112-36-3] 22 -5.65 Hartley and Kidd, 1987 
Fenchlorim [3740-92-9] 20 -4.95 Worthing and Hance, 1991 
(1R)-endo-Fenchyl alcohol [2219-02-9] 25 -2.27 Fichan et al., 1999 
Fenethanil [114369-43-6] 25 -6.03 Hartley and Kidd, 1987 
Fenfuram [24691-80-3] 20 -3.30 Worthing and Hance, 1991 
Fenitropan [65934-95-4] 20 -3.97 Worthing and Hance, 1991 
Fenitrothion [122-14-5] 20.0 -4.04 Bowman and Sans, 1979 
Fenocarb [3766-81-2] 20 -2.50 Worthing and Hance, 1991 
Fenothiocarb [62580-32-2] 20 -3.93 Worthing and Hance, 1991 
Fenoxaprop-ethyl [66441-23-4] 20 -2.60 Humburg et al., 1989 
Fenoxycarb [79127-80-3] 25 -4.72 Worthing and Hance, 1991 
Fenpiclonil [74738-17-3] 20 -5.07 Worthing and Hance, 1991 
Fenpropathrin [39515-41-8] 20–25 -7.13 Coats and O’Donnel-Jeffrey, 1979 
Fenpropidin [67306-00-7] 25 -2.89 Worthing and Hance, 1991 
Fenpropimorph [67306-03-0] 25 -4.85 Worthing and Hance, 1991 
Fensulfothion [115-90-2] 20.0 -2.19 Bowman and Sans, 1979 
  25 -2.30 Worthing and Hance, 1991 
Fensulthion sulfone [14255-72-2] 10 -3.91 Bowman and Sans, 1985 
 20 -3.58 Bowman and Sans, 1985 
 30 -3.45 Bowman and Sans, 1985 
Fenthion [55-38-9] 0 -5.14 Worthing and Hance, 1991 
  10 -4.64 Bowman and Sans, 1985 
  20 -4.49 Bowman and Sans, 1985 
  30 -4.39 Bowman and Sans, 1985 
Fenuron [101-42-8] 20 -1.65 Fühner and Geiger, 1977 

 20 -1.65 Ellgehausen et al., 1981 
Fenuron-TCA [4482-55-7] 25 -1.83 Humburg et al., 1989 
Fenvalerate [51630-58-1] 20–25 -6.69 Coats and O’Donnel-Jeffrey, 1979 
  25.00 -5.21 Kumbar et al., 2002 
  30.00 -4.92 Kumbar et al., 2002 
  35.00 -4.53 Kumbar et al., 2002 
Ferimzone [89269-64-7] 30 -3.20 Worthing and Hance, 1991 
Ferric ammonium citrate [1185-57-5] 25 0.57 Budavari et al., 1996 
Ferric ammonium oxalate trihydrate [13268-42-3] 25 0.18 Budavari et al., 1996 
Ferric chloride [7705-08-0] 25 0.91 Budavari et al., 1996 
Ferric fluoride [7783-50-8] 25 -2.09 Carter, 1928* 
Ferric nitrate [10421-48-4] 25 0.46 Budavari et al., 1996 
Ferrocene [102-54-5] 25 -4.47 Brisset, 1985 
Ferrous sulfate [7782-63-0] 25 0.28 Budavari et al., 1996 
trans-Ferulic acid [537-98-4] 24 -1.80 pH 5.1, Tharayil et al., 2006 
Finasteride [98319-26-7] 23 -3.94 Loftsson and Hreinsdóttir, 2006 
Flamprop-methyl [52756-25-9] 20 -3.98 Hartley and Kidd, 1987 
Flamprop-M-isopropyl [57973-67-8] 20 -4.31 Hartley and Kidd, 1987 
Fluazifop-butyl [69806-50-4] 25 -5.28 Humburg et al., 1989 
Fluazifop-P-butyl [79241-46-6] 25 -5.58 Humburg et al., 1989 

 25 -1.93 Worthing and Hance, 1991 
Flubenzimine [37893-02-0] 20 -5.42 Hartley and Kidd, 1987 
Fluchloralin [33245-39-5] 20 <-5.55 Humburg et al., 1989 
Flucythrinate [70124-77-5] 21 -5.96 Worthing and Hance, 1991 
Flufenamic acid [530-78-9] 23 -4.41 Rytting et al., 2005 
Flufenoxuron [101463-69-8] 20 -8.09 Hartley and Kidd, 1987 
Flunitrazepam [1622-62-4] 23 -4.96 Loftsson and Hreinsdóttir, 2006 
Fluometuron [2164-17-2] 20 -3.41 Humburg et al., 1989 
Fluorobenzene [462-06-6] 0 -1.77 Stephenson, 1992* 

 9.5 -1.76 Stephenson, 1992* 
 19.2 -1.75 Stephenson, 1992* 
 25.0 -1.87 Andrews and Keefer, 1950 
 29.7 -1.79 Stephenson, 1992* 
 30 -1.80 Freed et al., 1979 
 39.6 -1.80 Stephenson, 1992* 
 47.7 -1.74 Stephenson, 1992* 
 60.1 -1.70 Stephenson, 1992* 
 70.0 -1.70 Stephenson, 1992* 
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  80.0 -1.71 Stephenson, 1992* 
2-Fluorobenzyl chloride [345-35-7] 25.0 -2.54 Tewari et al., 1982 
3-Fluorobenzyl chloride [456-42-8] 25.0 -2.54 Tewari et al., 1982 

 30.00 -1.79 Gross et al., 1933 
5-Fluorocytosine [2202-85-7] 23 -1.15 Rytting et al., 2005 
Fluorodifen [15457-05-3] 20 -5.22 Ellgehausen et al., 1981 
Fluoroglycofen [77501-60-1] 25 <-5.62 Humburg et al., 1989 
Fluoroglycofen-ethyl [77501-90-7] 25 -5.87 Humburg et al., 1989 
Fluoromid [41205-21-4] 10 -2.49 Worthing and Hance, 1991 
5-Fluorouracil [51-21-8] 23 -1.15 Rytting et al., 2005 
Fluoroxypyr-methyl [81406-37-3] 27.7 -5.61 Worthing and Hance, 1991 
Fluoxetine hydrochloride [59333-67-4] 23 -1.36 Loftsson and Hreinsdóttir, 2006 
Fluprednisolone [53-34-9] 37 -2.56 Hamlin et al., 1965 
Flupropanate [756-09-3] 20 1.31 Worthing and Hance, 1991 
Flurbiprofen [5104-49-4] 23 -3.87 Rytting et al., 2005 
 30 -3.74 Yalkowsky et al., 1983a 
Flurenol-butyl [2314-09-2] 20 -3.89 Worthing and Hance, 1991 
Fluridone [59756-60-4] 20 -4.44 Humburg et al., 1989 
Flurochloridone [61213-25-0] 20 -4.05 Worthing and Hance, 1991 
Fluroxypyr [69377-81-7] 20 -3.45 Hartley and Kidd, 1987 
Flurtamone [96525-23-4] 20 -3.96 Worthing and Hance, 1991 
Flusilazole [85509-19-9] 20 -3.77 pH 7.2, Hartley and Kidd, 1987 
  20 -2.54 pH 1.1, Hartley and Kidd, 1987 
Flusulfamide [106917-52-6] 25 -5.16 Worthing and Hance, 1991 
Flutamide [13311-84-7] 25 -3.84 Zuo et al., 2000 
Flutolanil [66332-96-5] 20 -4.53 Worthing and Hance, 1991 
Flutriafol [76674-21-0] 20 -3.37 Worthing and Hance, 1991 
Fluxofenim [88485-37-4] 20 -4.01 Worthing and Hance, 1991 
Folic acid [59-30-3] 23 -4.89 Rytting et al., 2005 
Folpet [133-07-3] 20 -5.47 Fühner and Geiger, 1977 
Fomesafen [72178-02-0] 20 -3.94 Humburg et al., 1989 
Fonofos [944-22-9] 20.0 -4.20 Bowman and Sans, 1979 
Formothion [2540-82-1] 24 -2.00 Worthing and Hance, 1991 
4-Formyl-2-nitrophenol [3011-34-5] 20.0 -2.95 Schwarzenbach et al., 1988 
Fosamine-ammonium [25954-13-6] 25 1.02 Humburg et al., 1989 
Fosetyl-aluminum [39148-24-8] 20 -0.47 Hartley and Kidd, 1987 
Fosmethilan [83733-82-8] 20 -5.20 Worthing and Hance, 1991 
Fuberidazole [3878-19-1] 25 -3.37 Hartley and Kidd, 1987 
Fumaric acid [110-17-8] 30 -1.29 Yalkowsky et al., 1983a 
Furalaxyl [57646-30-7] 20 -3.12 Worthing and Hance, 1991 
Furathiocarb [65907-30-4] 20 -4.58 Worthing and Hance, 1991 
Furmecyclox [60568-05-0] 20 -5.29 Hartley and Kidd, 1987 
Furosemide [54-31-9] 25 -3.30 Millipore, 2003 
Gadolinium sulfate [155788-75-3] 25 -1.27 Spedding and Jaffe, 1954* 
Gallic acid [149-91-7] 20.00 -1.25 Lu and Lu, 2007* 
  25.00 -1.23 Lu and Lu, 2007* 
  30.00 -1.09 Lu and Lu, 2007* 
Ganciclovir [82410-32-0] 25 -1.91 Zielenkiewicz et al., 1999 
  35 -1.66 Zielenkiewicz et al., 1999 
  45 -1.64 Zielenkiewicz et al., 1999 
Gibberellic acid [77-06-5] 20–25 -1.84 Hartley and Kidd, 1987 
Glafenine [3820-67-5] 23 -4.54 Rytting et al., 2005 
Glucose [50-99-7] 20–25 0.66 Dehn, 1917 
Glufosinate-ammonium [77182-82-2] 20 0.84 Hartley and Kidd, 1987 
L-Glutamic acid [56-86-0] 25.0 -1.23 Jin and Chao, 1992* 
  40.0 -1.00 Jin and Chao, 1992* 
  60.0 -0.67 Jin and Chao, 1992* 
Glutaric acid [110-94-1] 3.4 0.55 Attané and Doumani, 1949 
  10.4 0.73 Attané and Doumani, 1949 
  18 0.90 Attané and Doumani, 1949 
  23.9 0.99 Attané and Doumani, 1949 
  28.3 1.08 Attané and Doumani, 1949 
  45.8 1.35 Attané and Doumani, 1949 
Glycidyl methacrylate [106-91-2] 60 -0.68 Chai et al., 2005 
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Glycine [56-40-6] 25 0.46 Cohn et al., 1934 
  25 0.43 pH 7.0, Carta and Tola, 1996 
  25.0 0.52 Khoshkbarchi and Vera, 1997 
Glyphosate [1071-83-6] 25 -1.03 Humburg et al., 1989 
Griseofulvin [126-07-8] 23 -4.56 Rytting et al., 2005 
  25 -4.46 Onofrey and Kazan, 2003 
Guaiacol [90-05-1] 25 -0.70 Tam et al., 1994 
Guaifenesin [93-14-1] 23 -0.96 Rytting et al., 2005 
Guanine [73-40-5] 23 -4.07 Rytting et al., 2005 
Hafnium oxide [12055-23-1] 34.6 -6.96 Cooley and Banks, 1951 
  49.7 -6.88 Cooley and Banks, 1951 
  60.0 -6.86 Cooley and Banks, 1951 
  70.3 -6.82 Cooley and Banks, 1951 
  89.7 -6.65 Cooley and Banks, 1951 
Haloperidol [52-86-8] 23 -4.98 Rytting et al., 2005 
Haloxyfop [69806-34-4] 25 -3.92 Worthing and Hance, 1991 
Haloxyfop-ethoxyethyl [87237-48-7] 20 -5.21 Worthing and Hance, 1991 
Haloxyfop-methyl [69806-40-2] 25 -4.61 Humburg et al., 1989 
Harmane [486-84-0] 16 -4.20 pH 13, Burrows et al., 1996 

 17 -4.17 pH 13, Burrows et al., 1996 
 20 -4.08 pH 13, Burrows et al., 1996 
 37 -3.87 pH 13, Burrows et al., 1996 
 38 -3.84 pH 13, Burrows et al., 1996 
 45 -3.79 pH 13, Burrows et al., 1996 

Harmine [442-51-3] 15 -4.73 pH 13, Burrows et al., 1996 
 16 -4.71 pH 13, Burrows et al., 1996 
 17 -4.70 pH 13, Burrows et al., 1996 
 37 -4.55 pH 13, Burrows et al., 1996 
 38 -4.56 pH 13, Burrows et al., 1996 
 45 -4.53 pH 13, Burrows et al., 1996 

2,2′,3,4,4′,5′,6-Heptabromodiphenyl ether 
 [207122-16-5] 25 -8.68 Tittlemier et al., 2002 
1,2,3,4,6,7,8-Heptachlorodibenzofuran [67562-39-4] 22.7 -11.48 Friesen et al., 1990 
2,2,4,4,6,8,8-Heptamethylnonane [4390-04-9] 25 -8.85 Tolls et al., 2002 
2,2′,3,3′,4,4′,6-Heptachlorobiphenyl [52663-71-5] 25 -8.26 Miller et al., 1984 
2,2′,3,4,4′,5,5′-Heptachlorobiphenyl [35065-29-3] 25 -8.71 Dulfer et al., 1995 
2,3,3′,4,4′,5,5′-Heptachlorobiphenyl [39635-31-9] 5 -10.13 Huang and Hong, 2002 
 15 -9.95 Huang and Hong, 2002 
 25 -9.80 Huang and Hong, 2002 
 35 -9.46 Huang and Hong, 2002 
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin  
 [35822-46-9] 7.0 -11.66 Friesen and Webster, 1990 
 11.5 -11.57 Friesen and Webster, 1990 
 17.0 -11.52 Friesen and Webster, 1990 
 20.0 -11.25 Friesen et al., 1985 
 21.0 -11.27 Friesen and Webster, 1990 
 26.0 -11.22 Friesen and Webster, 1990 
 41.0 -10.83 Friesen and Webster, 1990 
Heptadecanoic acid [506-12-7] 20.0 -4.81 Ralston and Hoerr, 1942 
1,6-Heptadiene [3070-53-9] 25 -3.34 McAuliffe, 1966 
1,6-Heptadiyne [2396-63-6] 25 -1.75 McAuliffe, 1966 
Heptanal [111-71-7] 0 -1.55 Stephenson, 1993c* 

 10.0 -1.80 Stephenson, 1993c* 
 20.0 -1.85 Stephenson, 1993c* 
 30.0 -1.91 Stephenson, 1993c* 

 30 -1.87 Davis, 1968 
 40.0 -1.98 Stephenson, 1993c* 
 50.0 -1.94 Stephenson, 1993c* 
 60.0 -1.94 Stephenson, 1993c* 
 70.0 -1.94 Stephenson, 1993c* 
 80.0 -1.91 Stephenson, 1993c* 

  90.0 -1.85 Stephenson, 1993c* 
Heptanoic acid [111-14-8] 20.0 -1.73 Ralston and Hoerr, 1942 

 30 -1.85 Bell, 1971 
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1-Heptanol [111-70-6] 0 -1.69 Stephenson et al., 1984* 

 10.5 -1.66 Stephenson et al., 1984* 
 20.0 -1.84 Hommelen, 1979 
 20.2 -1.80 Stephenson et al., 1984* 
 25 -1.89 Li and Andren, 1994 
 25.0 -1.95 Tewari et al., 1982 
 25.0 -1.55 Booth and Everson, 1948 
 25 -1.81 Butler et al., 1933 
 30.6 -1.88 Stephenson et al., 1984* 
 39.8 -1.85 Stephenson et al., 1984* 
 50.1 -1.86 Stephenson et al., 1984* 
 60.0 -1.81 Stephenson et al., 1984* 
 70.1 -1.76 Stephenson et al., 1984* 
 80.1 -1.73 Stephenson et al., 1984* 
 90.5 -1.68 Stephenson et al., 1984* 

2-Heptanol [543-49-7] 0 -1.25 Stephenson et al., 1984* 
 10.2 -1.40 Stephenson et al., 1984* 
 19.5 -1.44 Stephenson et al., 1984* 
 30.7 -1.52 Stephenson et al., 1984* 
 40.0 -1.55 Stephenson et al., 1984* 
 50.0 -1.60 Stephenson et al., 1984* 
 60.3 -1.61 Stephenson et al., 1984* 
 70.3 -1.56 Stephenson et al., 1984* 
 80.0 -1.56 Stephenson et al., 1984* 
 90.2 -1.53 Stephenson et al., 1984* 

3-Heptanol [589-82-2] 20.0 -1.39 Hommelen, 1959 
 25 -1.46 Crittenden and Hixon, 1954 
 25.0 -1.40 Stephenson and Stuart, 1986* 

4-Heptanol [589-55-9] 20.0 -1.39 Hommelen, 1959 
 25.0 -1.42 Stephenson and Stuart, 1986* 

4-Heptanone [123-19-3] 0 -1.21 Stephenson, 1992* 
 9.6 -1.33 Stephenson, 1992* 
 19.5 -1.40 Stephenson, 1992* 
 29.7 -1.41 Stephenson, 1992* 
 39.7 -1.52 Stephenson, 1992* 
 50.0 -1.48 Stephenson, 1992* 
 60.6 -1.55 Stephenson, 1992* 
 70.3 -1.58 Stephenson, 1992* 
 80.9 -1.55 Stephenson, 1992* 
 90.2 -1.56 Stephenson, 1992* 

Heptenophos [23560-59-0] 23 -2.06 Hartley and Kidd, 1987 
1-Heptene [592-76-7] 20 -3.50a Natarajan and Venkatachalam, 1972 

 25 -3.50a Natarajan and Venkatachalam, 1972 
 25.0 -3.73 Tewari et al., 1982 
 30 -3.61a Natarajan and Venkatachalam, 1972 

2-Heptene [592-77-8] 15 -3.47a Natarajan and Venkatachalam, 1972 
 20 -3.49a Natarajan and Venkatachalam, 1972 
 25 -3.57a Natarajan and Venkatachalam, 1972 
 25 -3.69b Natarajan and Venkatachalam, 1972 
 30 -3.73b Natarajan and Venkatachalam, 1972 
 35 -3.78b Natarajan and Venkatachalam, 1972 

Heptopargil [73886-28-9] 20 -2.31 Worthing and Hance, 1991 
Heptyl acetate [112-06-1] 25.0 -2.88 Stephenson and Stuart, 1986* 
Heptylamine [111-68-2] 0 -1.27 Stephenson, 1993b* 

 3.0 -1.48 Stephenson, 1993b* 
 6.0 -1.48 Stephenson, 1993b* 
 10.0 -1.54 Stephenson, 1993b* 
 15.0 -1.52 Stephenson, 1993b* 
 16.0 -1.52 Stephenson, 1993b* 
 18.0 -1.54 Stephenson, 1993b* 
 20.0 -1.60 Stephenson, 1993b* 
 30.0 -1.58 Stephenson, 1993b* 
 40.0 -1.58 Stephenson, 1993b* 

  50.0 -1.58 Stephenson, 1993b* 
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 60.0 -1.54 Stephenson, 1993b* 
 70.0 -1.63 Stephenson, 1993b* 
 80.0 -1.60 Stephenson, 1993b* 
 90.0 -1.54 Stephenson, 1993b* 

Heptyl p-hydroxybenzoate [1085-12-7] 25 -2.23 Dymicky and Huhtanen, 1979 
Heptyl butyrate [5870-93-9] 10.3 -2.86 Stephenson, 1992* 

 19.8 -2.82 Stephenson, 1992* 
 29.8 -2.71 Stephenson, 1992* 
 39.7 -2.87 Stephenson, 1992* 
 49.9 -2.95 Stephenson, 1992* 
 60.2 -2.82 Stephenson, 1992* 
 70.3 -2.93 Stephenson, 1992* 
 80.1 -2.97 Stephenson, 1992* 
 90.5 -3.16 Stephenson, 1992* 

Heptyl formate [112-23-2] 25.0 -1.98 Stephenson and Stuart, 1986* 
Heptyl urea [42955-46-4] 25 -3.42 Wells and Drummond, 1999 
  65 -2.12 Wells and Drummond, 1999 
1-Heptyne [628-71-7] 25 -3.01 McAuliffe, 1966 
2-Heptyne [1119-65-9] 25.0 -2.77 Helmkamp et al., 1957 
Hexabromobenzene [87-82-1] 25 -5.26 Tittlemier et al., 2002 
2,2′,4,4′,5,5′-Hexabromodiphenyl ether [68631-49-2] 25 -8.87 Tittlemier et al., 2002 
2,2′,4,4′,5,6′-Hexabromodiphenyl ether [207122-15-4] 25 -8.87 Tittlemier et al., 2002 
2,2′,3,3′,4,4′-Hexachlorobiphenyl [38380-07-3] 25 -9.01 Dunnivant and Elzerman, 1988 

 25 -9.11 Miller et al., 1984 
 25 -8.87 Dunnivant and Elzerman, 1988 
 25 -8.41 Dulfer et al., 1995 

2,2′,3,3′,4,5-Hexachlorobiphenyl [55215-18-4] 25 -7.79 Dunnivant and Elzerman, 1988 
 25 -8.59 Dunnivant and Elzerman, 1988 

2,2′,3,3′,6,6-Hexachlorobiphenyl [38411-22-2] 25 -7.90 Dickhut et al., 1986 
 25 -7.78 Miller et al., 1984 
 25 -8.35 Dulfer et al., 1995 

2,2′,4,4′,5,5′-Hexachlorobiphenyl [35065-27-1] 4.0 -7.89 Doucette and Andren, 1988a 
  20–25 -8.58 Haque and Schmedding, 1975 

 22.0 -8.50 Opperhuizen et al., 1988 
 24 -8.58 Chiou et al., 1977 
 24 -8.58 Freed et al., 1979 
 25.0 -7.63 Doucette and Andren, 1988a 
 25 -8.62 Dunnivant and Elzerman, 1988 
 40.0 -7.45 Doucette and Andren, 1988a 

2,2′,4,4′,6,6′-Hexachlorobiphenyl [33979-03-2] 22.0 -8.52 Opperhuizen et al., 1988 
 25.0 -8.04 Li et al., 1992, 1993 
 25 -8.20 Dunnivant and Elzerman, 1988 
 25 -8.03 van Haelst et al., 1996 
 25 -8.10 Li and Andren, 1994 
 25 -8.04 Li and Doucette, 1993 
 25 -8.95 Miller et al., 1984 
 25 -8.56 Dunnivant and Elzerman, 1988 
 25 -8.46 Dulfer et al., 1995 

2,3,3′,4,4′,5-Hexachlorobiphenyl [38380-08-4] 5 -8.81 Huang and Hong, 2002 
 15 -8.75 Huang and Hong, 2002 
 25 -8.52 Huang and Hong, 2002 
 35 -8.37 Huang and Hong, 2002 
2,3,3′,4,4′,5′-Hexachlorobiphenyl [69782-90-7] 5 -9.63 Huang and Hong, 2002 
 15 -9.41 Huang and Hong, 2002 
 25 -9.09 Huang and Hong, 2002 
 35 -8.82 Huang and Hong, 2002 
2,3′,4,4′,5,5′-Hexachlorobiphenyl [52663-72-6] 5 -8.91 Huang and Hong, 2002 
 15 -8.72 Huang and Hong, 2002 
 25 -8.53 Huang and Hong, 2002 
 35 -8.35 Huang and Hong, 2002 
3,3′,4,4′,5,5′-Hexachlorobiphenyl [32774-16-6] 5 -9.83 Huang and Hong, 2002 
 15 -9.64 Huang and Hong, 2002 
 25 -9.44 Huang and Hong, 2002 
 35 -9.22 Huang and Hong, 2002 
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1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin [39227-28-6] 7.0 -11.23 Friesen and Webster, 1990 
 11.5 -11.10 Friesen and Webster, 1990 
 17.0 -10.97 Friesen and Webster, 1990 
 20.0 -10.95 Friesen et al., 1985 
 21.0 -10.90 Friesen and Webster, 1990 
 26.0 -10.69 Friesen and Webster, 1990 

 41.0 -10.31 Friesen and Webster, 1990 
1,2,3,4,7,8-Hexachlorodibenzofuran [70658-26-9] 22.7 -10.66 Friesen et al., 1990 
1,2,3,6,7,8-Hexachlorodibenzofuran [57117-44-9] 22.7 -10.33 Friesen et al., 1990 
Hexaconazole [79983-71-4] 20 -4.27 Hartley and Kidd, 1987 
Hexacosane [630-01-3] 25.0 -8.33 Sutton and Calder, 1974 
Hexadecane [544-76-3] 25.0 -8.40 Sutton and Calder, 1974 

 25 -7.56 Franks, 1966 
Hexadecanoic acid [57-10-3] 20.0 -4.55 Ralston and Hoerr, 1942 
 25 -5.49 John and McBain, 1948 

 25 -5.57 pH 5.7, Robb, 1966 
 50 -5.40 John and McBain, 1948 

1-Hexadecanol [36653-82-4] 25 -6.77 Robb, 1966 
1,5-Hexadiene [592-42-7] 25 -2.69 McAuliffe, 1966 
Hexaflumuron [86479-06-3] 18 -7.23 Worthing and Hance, 1991 
Hexafluoroethane [76-16-4] 14.55 -4.04 Bonifácio et al., 2001 
  20.27 -4.20 Bonifácio et al., 2001 
  25.31 -4.26 Bonifácio et al., 2001 
  30.56 -4.32 Bonifácio et al., 2001 

35.46 -4.34 Bonifácio et al., 2001 
  40.59 -4.41 Bonifácio et al., 2001 
Hexamethylcyclotrisiloxane [541-05-9] 23 -8.15 Varaprath et al., 1996 
Hexamethyldisiloxane [107-46-0] 23 -5.24 Varaprath et al., 1996 
Hexamethylenediamine [124-09-4] 30 1.92 Du Pont, 1999c* 
Hexamminecolbalt(III) chloride [10534-89-1] 25 -0.78 Brisset, 1982 
Hexanal [66-25-1] 0 -1.00 Stephenson, 1993c* 

 10.0 -1.19 Stephenson, 1993c* 
 20.0 -1.28 Stephenson, 1993c* 
 30.0 -1.36 Stephenson, 1993c* 

 30 -1.25 Davis, 1968 
 40.0 -1.38 Stephenson, 1993c* 
 50.0 -1.46 Stephenson, 1993c* 
 60.0 -1.55 Stephenson, 1993c* 
 70.0 -1.51 Stephenson, 1993c* 
 80.0 -1.47 Stephenson, 1993c* 
 90.0 -1.40 Stephenson, 1993c* 

2,5-Hexane dinitrate [42730-17-6] 25 -2.68 Fischer and Ballschmiter, 1998, 1998a 
Hexanitrohexaazaisowurtzitane [135285-90-4] 4 -5.29 Karakaya et al., 2005 
  19.5 -5.15 Karakaya et al., 2005 
  25 -5.01 Karakaya et al., 2005 
  30 -4.90 Karakaya et al., 2005 
  35 -4.82 Karakaya et al., 2005 
  39 -4.73 Karakaya et al., 2005 
  45 -4.59 Karakaya et al., 2005 
  50 -4.49 Karakaya et al., 2005 
  55 -4.40 Karakaya et al., 2005 
  60 -4.26 Karakaya et al., 2005 
  65 -4.13 Karakaya et al., 2005 
  69 -4.04 Karakaya et al., 2005 
Hexanoic acid [142-62-1] 20.0 -1.08 Ralston and Hoerr, 1942 

 30 -1.19 Bell, 1971 
1-Hexanol [111-27-3] 0 -1.03 Stephenson et al., 1984* 

 10.2 -1.13 Stephenson et al., 1984* 
 20 -1.31 Laddha and Smith, 1948 
 20.0 -1.19 Stephenson et al., 1984* 
 20.0 -1.22 Hommelen, 1959 
 25 -1.23 Crittenden and Hixon, 1954 
 25 -1.28 Li and Andren, 1994 
 25.0 -1.38 Tewari et al., 1982 
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 25 -1.21 Booth et al., 1933 
 29.7 -1.26 Stephenson et al., 1984* 
 39.8 -1.30 Stephenson et al., 1984* 
 50.0 -1.31 Stephenson et al., 1984* 
 60.0 -1.30 Stephenson et al., 1984* 
 70.3 -1.25 Stephenson et al., 1984* 
 80.3 -1.21 Stephenson et al., 1984* 
 90.3 -1.20 Stephenson et al., 1984* 

2-Hexanol [623-93-7] 0 -0.70 Stephenson et al., 1984* 
 10.1 -0.78 Stephenson et al., 1984* 
 19.8 -0.90 Stephenson et al., 1984* 
 20 -0.83 Ginnings and Webb, 1938 
 20.0 -0.99 Hommelen, 1959 
 25 -0.87 Ginnings and Webb, 1938 
 29.9 -0.94 Stephenson et al., 1984* 
 30 -0.90 Ginnings and Webb, 1938 
 40.0 -0.97 Stephenson et al., 1984* 
 50.0 -1.03 Stephenson et al., 1984* 
 60.2 -1.05 Stephenson et al., 1984* 
 70.0 -1.02 Stephenson et al., 1984* 
 80.1 -0.96 Stephenson et al., 1984* 
 90.2 -1.04 Stephenson et al., 1984* 

3-Hexanol [623-37-0] 0 -0.57 Stephenson et al., 1984* 
 10.1 -0.72 Stephenson et al., 1984* 
 20.0 -0.79 Stephenson et al., 1984* 
 25 -0.80 Ginnings and Webb, 1938 
 30.0 -0.87 Stephenson et al., 1984* 
 39.8 -0.92 Stephenson et al., 1984* 
 50.0 -0.97 Stephenson et al., 1984* 
 60.1 -1.00 Stephenson et al., 1984* 
 70.2 -1.00 Stephenson et al., 1984* 
 80.2 -0.98 Stephenson et al., 1984* 
 90.3 -0.97 Stephenson et al., 1984* 

3-Hexanone [589-38-8] 25 -0.83 Ginnings et al., 1940 
Hexazinone [51235-04-2] 25 -0.88 Humburg et al., 1989 
trans-2-Hexenal [6728-26-3] 0 -1.03 Stephenson, 1993a* 

 10.0 -1.06 Stephenson, 1993a* 
 20.0 -1.09 Stephenson, 1993a* 
 30.0 -1.13 Stephenson, 1993a* 
 40.0 -1.14 Stephenson, 1993a* 
 50.0 -1.12 Stephenson, 1993a* 
 60.0 -1.14 Stephenson, 1993a* 
 70.0 -1.03 Stephenson, 1993a* 
 80.0 -1.05 Stephenson, 1993a* 
 90.0 -1.01 Stephenson, 1993a* 

2-Hexene [592-43-8] 20 -3.06a Natarajan and Venkatachalam, 1972 
 25 -3.10a Natarajan and Venkatachalam, 1972 
 25 -3.15b Natarajan and Venkatachalam, 1972 
 30 -3.18a Natarajan and Venkatachalam, 1972 
 30 -3.22b Natarajan and Venkatachalam, 1972 
 35 -3.29b Natarajan and Venkatachalam, 1972 

1-Hexen-3-ol [4798-44-1] 20 -0.57 Ginnings et al., 1939 
 25 -0.60 Ginnings et al., 1939 
 30 -0.63 Ginnings et al., 1939 

4-Hexen-3-ol [4798-58-7] 20 -0.39 Ginnings et al., 1939 
 25 -0.42 Ginnings et al., 1939 
 30 -0.45 Ginnings et al., 1939 

Hexyl acetate [142-92-7] 25 -2.45 Massaldi and King, 1973 
  25.0 -2.48 Stephenson and Stuart, 1986* 
Hexylamine [111-26-2] 30.0 -1.02 Stephenson, 1993b* 

 40.0 -1.11 Stephenson, 1993b* 
 50.0 -1.04 Stephenson, 1993b* 
 60.0 -1.03 Stephenson, 1993b* 
 70.0 -1.05 Stephenson, 1993b* 
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 80.0 -1.03 Stephenson, 1993b* 
 90.0 -1.08 Stephenson, 1993b* 

Hexylbenzene [1077-16-3] 7.0 -5.29 Owens et al., 1986 
  10.0 -5.29 Owens et al., 1986 
  10.00 -5.25 May et al., 1983c 

 12.00 -5.24 May et al., 1983c 
 15.0 -5.29 Owens et al., 1986 
 19.00 -5.24 May et al., 1983c 
 20.0 -5.23 Owens et al., 1986 
 22.00 -5.23 May et al., 1983c 
 23.00 -5.22 May et al., 1983c 
 25.00 -5.21 May et al., 1983c 
 25.0 -5.20 Tewari et al., 1982 
 25.0 -5.25 Owens et al., 1986 
 30.0 -5.21 Owens et al., 1986 
 35.0 -5.18 Owens et al., 1986 
 40.0 -5.18 Owens et al., 1986 
 45.0 -5.10 Owens et al., 1986 

Hexyl butyrate [2639-63-6] 11.9 -3.18 Stephenson, 1992* 
 29.0 -2.90 Stephenson, 1992* 
 40.0 -2.57 Stephenson, 1992* 
 50.4 -2.60 Stephenson, 1992* 
 60.1 -2.72 Stephenson, 1992* 
 70.3 -2.59 Stephenson, 1992* 

Hexyl ether [112-58-3]  0 -2.97 Stephenson, 1992* 
 20.0 -2.99 Stephenson, 1992* 
 39.4 -2.99 Stephenson, 1992* 
 70.3 -3.12 Stephenson, 1992* 
 80.2 -3.12 Stephenson, 1992* 
 90.3 -2.99 Stephenson, 1992* 

Hexyl p-hydroxybenzoate [1083-27-8] 25 -2.77 Dymicky and Huhtanen, 1979 
Hexyl formate [629-33-4] 25.0 -1.97 Stephenson and Stuart, 1986* 
2-(Hexyloxy)ethanol [112-25-4] 0 -0.65 Stephenson, 1993d* 
  10.0 -0.76 Stephenson, 1993d* 
  20.0 -0.89 Stephenson, 1993d* 
  30.0 -0.88 Stephenson, 1993d* 
  40.0 -1.22 Stephenson, 1993d* 
  50.0 -1.30 Stephenson, 1993d* 
  60.0 -1.33 Stephenson, 1993d* 
  70.0 -1.31 Stephenson, 1993d* 
  80.0 -1.33 Stephenson, 1993d* 
  90.0 -1.35 Stephenson, 1993d* 
4-Hexylphenol [2446-69-7] 25 -2.66 Varhaníčková et al., 1995a 
Hexyl propanoate [2445-76-3] 25.0 -1.94 Stephenson and Stuart, 1986* 
1-Hexyne [693-02-7] 25.0 -2.08 Tewari et al., 1982 

 25 -2.36 McAuliffe, 1966 
3-Hexyne [928-49-4] 25.0 -2.17 Helmkamp et al., 1957 
Hexythiazox [78587-05-0] 20 -5.85 Worthing and Hance, 1991 
HFC-134a [811-97-2] 25 -1.83 Du Pont, 1999d* 
Hippuric acid [495-69-2] 20–25 -1.63 Dehn, 1917 
Holmium sulfate [15622-40-9] 25 -0.97 Spedding and Jaffe, 1954* 
Hydrochlorothiazide [58-93-5] 23 -2.78 Rytting et al., 2005 
Hydrocortisone [50-23-7] 23 -3.03 Rytting et al., 2005 
 23 -2.94 Loftsson and Hreinsdóttir, 2006 
Hydroflumethiazide [135-09-1] 23 -3.09 Rytting et al., 2005 
Hydrogen selenide [7783-07-5] 25.1 -1.08 Dubeau et al., 1971 
  26.6 -1.10 Dubeau et al., 1971 
  28.0 -1.10 Dubeau et al., 1971 
  29.5 -1.11 Dubeau et al., 1971 
  31.1 -1.12 Dubeau et al., 1971 
  33.0 -1.15 Dubeau et al., 1971 
  34.7 -1.16 Dubeau et al., 1971 

36.7 -1.18 Dubeau et al., 1971 
  39.0 -1.20 Dubeau et al., 1971 
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  41.0 -1.21 Dubeau et al., 1971 
  43.0 -1.22 Dubeau et al., 1971 
  45.0 -1.24 Dubeau et al., 1971 
  47.0 -1.26 Dubeau et al., 1971 
  49.0 -1.27 Dubeau et al., 1971 
  51.0 -1.28 Dubeau et al., 1971 
  53.0 -1.29 Dubeau et al., 1971 
  55.0 -1.31 Dubeau et al., 1971 
  57.4 -1.33 Dubeau et al., 1971 
  59.0 -1.35 Dubeau et al., 1971 
  61.0 -1.35 Dubeau et al., 1971 
  63.0 -1.37 Dubeau et al., 1971 
  65.0 -1.37 Dubeau et al., 1971 
  66.0 -1.37 Dubeau et al., 1971 
  70.0 -1.40 Dubeau et al., 1971 
Hydrogen sulfide [7783-06-4] 25 -0.99 Kendall and Andrews, 1921 
Hydroprene [41096-46-2] 20 -5.69 Hartley and Kidd, 1987 
2-Hydroxyacetophenone [118-93-4] 30 -1.30 Koparkar and Gaikar, 2004 
  40 -0.96 Koparkar and Gaikar, 2004 
  50 -0.85 Koparkar and Gaikar, 2004 
4-Hydroxyacetophenone [99-93-4] 25 -1.27 Jin et al., 1998 
  30 -1.15 Koparkar and Gaikar, 2004 
  40 -0.85 Koparkar and Gaikar, 2004 
  50 -0.74 Koparkar and Gaikar, 2004 
Hydroxyatrazine [2163-68-0] 26.0 -2.94 pH 3.0, Ward and Weber, 1968 

 26.0 -4.52 pH 7.0, Ward and Weber, 1968 
 26.0 -4.48 pH 10.0, Ward and Weber, 1968 

3-Hydroxybenzaldehyde [100-83-4] 25 -1.16 Jin et al., 1998 
3-Hydroxybenzoic acid [99-06-9] 25 -1.15 Budavari et al., 1996 
4-Hydroxybenzoic acid [99-96-7] 20 -1.46 Corby and Elworthy, 1971 
  24 -0.77 pH 5.1, Tharayil et al., 2006 
  25 -1.45 Dymicky and Huhtanen, 1979 
 25 -1.35 Gracin and Rasmuson, 2002 
 37 -1.08 Parshad et al., 2002 
5-Hydroxyindan [1470-94-6] 25 -1.59 Southworth and Keller, 1986 
4-Hydroxymethylbenzoic acid [96937-45-0] 37 -1.43 Parshad et al., 2002 
4-Hydroxyphenylacetic acid [156-38-7] 10 -0.71 Gracin and Rasmuson, 2002 
 15 -0.61 Gracin and Rasmuson, 2002 
 20 -0.52 Gracin and Rasmuson, 2002 
 25 -0.40 Gracin and Rasmuson, 2002 
D-(Hydroxy)phenylglycine [2218-40-2] 25 -0.94 Rudolph et al., 2001 
Hydroxypropazine [7374-54-0] 26.0 -1.72 pH 2.0, Ward and Weber, 1968 
  26.0 -2.81 pH 3.0, Ward and Weber, 1968 

 26.0 -3.63 pH 5.0, Ward and Weber, 1968 
 26.0 -3.71 pH 7.0, Ward and Weber, 1968 
 26.0 -3.62 pH 10.0, Ward and Weber, 1968 

8-Hydroxyquinoline sulfate [134-31-6] 20 -0.11 Worthing and Hance, 1991 
Hydroxysimazine [2599-11-3] 26.0 -3.02 pH 3.0, Ward and Weber, 1968 

 26.0 -4.66 pH 7.0, Ward and Weber, 1968 
 26.0 -4.60 pH 10.0, Ward and Weber, 1968 

Hymexazol [10004-44-1] 25 -0.07 Worthing and Hance, 1991 
Hyoscyamine [101-31-5] 23 -1.72 Rytting et al., 2005 
Ibuprofen [15687-27-1] 23 -3.63 Rytting et al., 2005 
  25 -3.77 Wilson et al., 2005 
  30 -3.76 Yalkowsky et al., 1983a 
Imazalil [35554-44-0] 20 -2.33 Hartley and Kidd, 1987 
Imazapyr-isopropylammonium [81510-83-0] 15 -1.52 Worthing and Hance, 1991 

 25 -1.45 Worthing and Hance, 1991 
Imazaquin [81335-37-7] 25 -3.72 Humburg et al., 1989 
Imazethapyr [81335-77-5] 25 -2.32 Humburg et al., 1989 
Imibenconazole [86598-92-7] 20 -5.38 Worthing and Hance, 1991 
1H-Imidazole [288-32-4] 25.00 1.05 Domańska et al., 2002 
  35.00 1.08 Domańska et al., 2002 
Inabenfide [82211-24-3] 30 -5.53 Worthing and Hance, 1991 
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Indapamide [26807-65-8] 23 -3.70 Rytting et al., 2005 
Indole-3-acetic acid [87-51-4] 20 -2.07 Hartley and Kidd, 1987 
Indole-3-butanoic acid [133-32-4] 20 -2.91 Hartley and Kidd, 1987 
Indoprofen [31842-01-0] 23 -4.31 Rytting et al., 2005 
Iodine [7553-56-2] 15.0 -3.01 Ramette and Sandford, 1965 
 20.0 -2.95 Ramette and Sandford, 1965 
  20.0 -2.99 Sanemasa et al., 1984 
 25.0 -2.88 Sanemasa et al., 1984 
 25.0 -2.88 Ramette and Sandford, 1965 
  25.0 -2.89 Vesala, 1974 
 30.0 -2.82 Sanemasa et al., 1984 
 30.0 -2.82 Ramette and Sandford, 1965 
 35.0 -2.75 Ramette and Sandford, 1965 
 40.0 -2.70 Sanemasa et al., 1984 
 40.0 -2.70 Ramette and Sandford, 1965 
 45.0 -2.61 Ramette and Sandford, 1965 
 50.0 -2.54 Ramette and Sandford, 1965 
 50.0 -2.55 Sanemasa et al., 1984 
Iodobenzene [591-50-4] 25.0 -2.95 Vesala, 1974 

 25.0 -3.11 Andrews and Keefer, 1950 
 30  -2.78 Freed et al., 1979 

4-Iodobenzoic acid [619-58-9] 37 -4.10 Parshad et al., 2002 
1-Iodoheptane [4282-40-0] 25.0 -4.81 Tewari et al., 1982 
4-Iodobenzenesulfonyl chloride [98-61-3] 25 -4.27 Blaedel and Evenson, 1964 
 35 -4.06 Blaedel and Evenson, 1964 
 50 -3.78 Blaedel and Evenson, 1964 
α-Ionone [1491-07-6] 25.0 -3.20 Etzweiler et al., 1995 
β-Ionone [79-77-6] 25 -3.06 Fichan et al., 1999 
Iopanoic acid [96-83-3] 23 -5.48 Rytting et al., 2005 
Ioxynil [1689-83-4] 20 -3.87 Fühner and Geiger, 1977 

 25 -3.46 Humburg et al., 1989 
Ipatone [3004-70-4] 26.0 -2.87 pH 3.0, Ward and Weber, 1968 

 26.0 -3.44 pH 7.0, Ward and Weber, 1968 
 26.0 -3.43 pH 10.0, Ward and Weber, 1968 

Ipazine [1912-25-0] 26.0 -3.94 pH 3.0, Ward and Weber, 1968 
 26.0 -3.95 pH 7.0, Ward and Weber, 1968 
 26.0 -3.98 pH 10.0, Ward and Weber, 1968 

Iprobenfos [26087-47-8] 18 -2.46 Hartley and Kidd, 1987 
  20 -2.83 Worthing and Hance, 1991 
Iprodione [36734-19-7] 20 -4.40 Worthing and Hance, 1991 
Isazofos [42509-80-8] 20 -3.32 Ellgehausen et al., 1981 
Isobornyl acrylate [5888-33-5] 60 -4.79 Chai et al., 2005 
Isobutanal [78-84-2] 0  0.03 Stephenson, 1993c* 

 10.0 -0.04 Stephenson, 1993c* 
 25.0 -0.11 Stephenson, 1993c* 
 25 0.09 Amoore and Buttery, 1978 
 30.0 -0.20 Stephenson, 1993c* 
 40.0 -0.26 Stephenson, 1993c* 
 50.0 -0.30 Stephenson, 1993c* 
 60.0 -0.35 Stephenson, 1993c* 

2-Isobutoxyethanol [4439-24-1] 25.0 0.15 Stephenson, 1993d* 
  26.0 0.14 Stephenson, 1993d* 
  27.0 0.08 Stephenson, 1993d* 
  28.0 0.04 Stephenson, 1993d* 
  30.0 -0.05 Stephenson, 1993d* 
  35.0 -0.19 Stephenson, 1993d* 
  40.0 -0.20 Stephenson, 1993d* 
  50.0 -0.29 Stephenson, 1993d* 
  60.0 -0.29 Stephenson, 1993d* 
  70.0 -0.32 Stephenson, 1993d* 
  80.0 -0.38 Stephenson, 1993d* 
  90.0 -0.35 Stephenson, 1993d* 
Isobutyl butyrate [539-90-2] 25.0 -2.46 Stephenson and Stuart, 1986* 

 25.0 -3.01 Tewari et al., 1982 
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 30.00 -2.78 Gross et al., 1933 
Isobutyl isobutyrate [97-85-8] 25 -2.04 Amoore and Buttery, 1978 
Isobutyl propanoate [540-42-1] 0 -1.62 Stephenson, 1992* 

 9.3 -1.65 Stephenson, 1992* 
 19.4 -1.76 Stephenson, 1992* 
 31.1 -1.85 Stephenson, 1992* 
 40.3 -1.87 Stephenson, 1992* 
 51.1 -1.90 Stephenson, 1992* 
 61.0 -1.93 Stephenson, 1992* 
 71.0 -1.94 Stephenson, 1992* 
 81.3 -1.94 Stephenson, 1992* 
 91.3 -1.96 Stephenson, 1992* 

Isobutylmorpholine [10315-98-7] 0 -0.24 Stephenson, 1993* 
 10.0 -0.42 Stephenson, 1993* 
 20.0 -0.61 Stephenson, 1993* 
 30.0 -0.78 Stephenson, 1993* 
 40.0 -0.90 Stephenson, 1993* 
 50.0 -1.00 Stephenson, 1993* 
 60.0 -1.11 Stephenson, 1993* 
 70.0 -1.14 Stephenson, 1993* 
 80.0 -1.19 Stephenson, 1993* 
 90.0 -1.19 Stephenson, 1993* 

Isocarbamid [30979-48-7] 20 -1.15 Hartley and Kidd, 1987 
Isodecyl acrylate [1330-61-6] 60 -3.88 Chai et al., 2005 
Isodecyl diphenyl phosphate [29761-21-5] 20–25 -5.72 Saeger et al., 1979 
Isofenphos [25311-71-1] 20 -4.28 Worthing and Hance, 1991 
Isononyl acetate [40379-24-6] 25.0 -2.99 Stephenson and Stuart, 1986* 
Isooctyl acrylate [29590-42-9] 60 -3.75 Chai et al., 2005 
Isopentyl acetate [123-92-2] 25.0 -1.79 Stephenson and Stuart, 1986* 
Isopentyl butyrate [106-27-4] 25.0 -2.80 Stephenson and Stuart, 1986* 
Isopentyl propanoate [105-68-0] 25.0 -2.37 Stephenson and Stuart, 1986* 
Isopropalin [33820-53-0] 20 -6.59 Humburg et al., 1989 

 25.0 -3.76 Banerjee et al., 1980 
2-Isopropylaniline [643-28-7] 10.0 -1.60 Stephenson, 1993* 

 20.0 -1.60 Stephenson, 1993* 
 30.0 -1.60 Stephenson, 1993* 
 40.0 -1.46 Stephenson, 1993* 
 50.0 -1.52 Stephenson, 1993* 
 60.0 -1.44 Stephenson, 1993* 
 70.0 -1.45 Stephenson, 1993* 
 80.0 -1.56 Stephenson, 1993* 
 90.0 -1.51 Stephenson, 1993* 

4-Isopropylbenzoic acid [536-66-3] 37 -2.91 Parshad et al., 2002 
Isopropyl butyrate [638-11-9] 25.0 -0.68 Stephenson and Stuart, 1986* 
N-Isopropylcyclohexylamine [1195-42-2] 0 -0.79 Stephenson, 1993* 
 10.0 -1.04 Stephenson, 1993* 
 20.0 -1.15 Stephenson, 1993* 
 30.0 -1.36 Stephenson, 1993* 
 40.0 -1.47 Stephenson, 1993* 
 50.0 -1.56 Stephenson, 1993* 
 60.0 -1.63 Stephenson, 1993* 
 70.0 -1.70 Stephenson, 1993* 
 80.0 -1.74 Stephenson, 1993* 
 90.0 -1.79 Stephenson, 1993* 
2-Isopropylphenol [88-69-7] 25 -1.49 Varhaníčková et al., 1995a 
4-Isopropylphenol [99-89-8] 25 -1.62 Varhaníčková et al., 1995a 
Isopropylphenyl diphenyl phosphate [28108-99-8] 20–25 -5.22 Saeger et al., 1979 
4-Isopropylpyridine [696-30-0] 0 -0.89 Stephenson, 1993a* 

 10.0 -0.94 Stephenson, 1993a* 
 20.0 -1.00 Stephenson, 1993a* 
 30.0 -1.05 Stephenson, 1993a* 
 40.0 -1.08 Stephenson, 1993a* 
 50.0 -1.10 Stephenson, 1993a* 
 60.0 -1.12 Stephenson, 1993a* 
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 70.0 -1.10 Stephenson, 1993a* 
 80.0 -1.05 Stephenson, 1993a* 
 90.0 -1.05 Stephenson, 1993a* 

2-Isopropyltoluene [527-84-4] 25 -3.44 Lun et al., 1997 
3-Isopropyltoluene [535-77-3] 25 -3.50 Lun et al., 1997 
Isoprothiolane [50512-35-1] 20 -3.78 Worthing and Hance, 1991 
Isoproturon [34123-59-6] 20 -3.57 Worthing and Hance, 1991 
Isouron [55861-78-4] 25 -2.43 Worthing and Hance, 1991 
Isoxaben [82558-50-7] 25 -5.52 Humburg et al., 1989 
Isoxapyrifop [87757-18-4] 25 -4.59 Worthing and Hance, 1991 
Isoxathion [18854-01-8] 25 -5.22 Worthing and Hance, 1991 
Itaconic acid [97-65-4] 0.5 -4.50 Křlvánková et al., 1992* 
 9 -4.31 Křlvánková et al., 1992* 
 19 -4.12 Křlvánková et al., 1992* 
  25 -4.00 Křlvánková et al., 1992* 
  35 -3.81 Křlvánková et al., 1992* 
  46 -3.59 Křlvánková et al., 1992* 
  50 -3.51 Křlvánková et al., 1992* 
  56 -3.41 Křlvánková et al., 1992* 
  60 -3.35 Křlvánková et al., 1992* 
  65 -3.27 Křlvánková et al., 1992* 
Karbutilate [4849-32-5] 20 -2.93 Worthing and Hance, 1991 
Kasugamycin [19408-46-9] 25 -0.54 Worthing and Hance, 1991 
Ketoconazole [65277-42-1] 25 -3.94 Onofrey and Kazan, 2003 
Ketoprofen [22071-15-4] 23 -3.28 Rytting et al., 2005 
 23 -4.41 Loftsson and Hreinsdóttir, 2006 
Khellin [82-02-0] 23 -3.12 Rytting et al., 2005 
Kojic acid 1.5 -4.94 Křlvánková et al., 1992* 
  15 -4.69 Křlvánková et al., 1992* 
  25 -4.41 Křlvánková et al., 1992* 
  36 -4.20 Křlvánková et al., 1992* 
  44 -4.01 Křlvánková et al., 1992* 
  50.5 -3.87 Křlvánková et al., 1992* 
  54 -3.78 Křlvánková et al., 1992* 
  60 -3.65 Křlvánková et al., 1992* 
  65 -3.53 Křlvánková et al., 1992* 
  69.2 -3.42 Křlvánková et al., 1992* 
Lactofen [77501-63-4] 22 -6.76 Humburg et al., 1989 
Lanthanum sulfate [10099-60-2] 25 -1.43 Spedding and Jaffe, 1954* 
Lauraldehyde [112-54-9] 0 -2.01 Stephenson, 1993c* 

 20.0 -2.79 Stephenson, 1993c* 
 30.0 -2.66 Stephenson, 1993c* 
 40.0 -2.79 Stephenson, 1993c* 

Lead acetate [546-67-8] 25 0.04 Budavari et al., 1996 
Lead bromide [10031-22-8] 0 -1.91 Lichty, 1903 
  15 -1.70 Lichty, 1903 
  25 -1.58 Lichty, 1903 
  35 -1.45 Lichty, 1903 
  45 -1.33 Lichty, 1903 
  55 -1.24 Lichty, 1903 
  65 -1.16 Lichty, 1903 
  80 -1.05 Lichty, 1903 
  95 -0.94 Lichty, 1903 
Lead chloride [7758-95-4] 0 -1.62 Lichty, 1903 
  15 -1.49 Lichty, 1903 
  25 -1.41 Lichty, 1903 
  35 -1.33 Lichty, 1903 
  45 -1.25 Lichty, 1903 
  55 -1.19 Lichty, 1903 
  65 -1.13 Lichty, 1903 
  80 -1.04 Lichty, 1903 
  95 -0.96 Lichty, 1903 
Lead fluoride [7783-46-2] 25 -2.57 Carter, 1928* 
Lead iodate [25659-31-8] 7 -4.67 Stenger et al., 2003 
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  22.6 -4.44 Stenger et al., 2003 
  25 4.44 La Mer and Goldman, 1930 
  40.0 -4.38 Stenger et al., 2003 
  50.0 -4.13 Stenger et al., 2003 
  60.0 -3.99 Stenger et al., 2003 
  70.0 -3.90 Stenger et al., 2003 
  80.0 -3.78 Stenger et al., 2003 
Lead iodide [10101-63-0] 0 -3.02 Lichty, 1903 
  15 -2.88 Lichty, 1903 
  25 -2.78 Lichty, 1903 
  35 -2.65 Lichty, 1903 
  45 -2.51 Lichty, 1903 
  55 -2.43 Lichty, 1903 
  65 -2.33 Lichty, 1903 
  80 -2.20 Lichty, 1903 
  95 -2.08 Lichty, 1903 
Lead nitrate [10099-74-8] 26 0.20 Ferris, 1960a 
  40 0.26 Ferris, 1960a 
  80 0.35 Ferris, 1960a 
Lead sulfate [7446-14-2] 0 -3.96 Crockford and Brawley, 1934* 
  25 -3.83 Crockford and Brawley, 1934* 
  35 -3.79 Crockford and Brawley, 1934* 
  50 -3.72 Crockford and Brawley, 1934* 
Lenacil [2164-08-1] 25 -4.59 Worthing and Hance, 1991 
Leptophos [21609-90-5] 10 -8.06 Bowman and Sans, 1985 
 20 -7.94 Chiou et al., 1977 
 20 -7.22 Bowman and Sans, 1985 
 20.0 -6.77 Bowman and Sans, 1979 
 30 -6.88 Bowman and Sans, 1985 
DL-Leucine [328-39-2] 25 -1.13 Cohn et al., 1934 
L-Leucine [61-90-5] 25 -0.77 Cohn et al., 1934 
  25 -1.72 pH 7.0, Carta and Tola, 1996 
Lidocaine [137-58-6] 23 -1.82 Loftsson and Hreinsdóttir, 2006 
R-(+)-Limonene [5989-27-5] 25 -4.00 Massaldi and King, 1973 
  25 -3.82 Fichan et al., 1999 
  25.00 -4.04 Tamura and Li, 2005c 

(+)-Limonene oxide [1195-92-2] 25 -2.34 Fichan et al., 1999 
Linalool [78-70-6] 20 -2.06 Cal, 2006 
  25 -2.00 Fichan et al., 1999 
Linalyl acetate [115-95-7] 20 -3.56 Cal, 2006 
Linuron [330-55-2] 20 -3.52 Humburg et al., 1989 
 23 -3.59 Rytting et al., 2005 
Lithium benzoate [553-54-8] 25 0.38 Budavari et al., 1996 
Lithium bromate [13550-28-2] 18 0.90 Budavari et al., 1996 
Lithium carbonate [554-13-2] 15 -0.73 Budavari et al., 1996 
Lithium chloride [7747-41-8] 25 1.03 Al-Sahhaf and Kapetanovic, 1997* 
Lithium citrate [919-16-4] 25 0.26 Budavari et al., 1996 
Lithium fluoride [7789-24-4] 0 -1.33 Payne, 1937 
 23.7 -1.25 Stubblefield and Bach, 1972* 
  25 -1.29 Payne, 1937 
  25 -1.23 Carter, 1928* 
 25.4 -1.25 Stubblefield and Bach, 1972* 
 30.8 -1.24 Stubblefield and Bach, 1972* 
  35 -1.28 Payne, 1937 
 40.5 -1.24 Stubblefield and Bach, 1972* 
 50.1 -1.22 Stubblefield and Bach, 1972* 
 51.2 -1.22 Stubblefield and Bach, 1972* 
 60.2 -1.21 Stubblefield and Bach, 1972* 
 71.4 -1.20 Stubblefield and Bach, 1972* 
 81.8 -1.20 Stubblefield and Bach, 1972* 
Lithium formate [556-63-8] 18 0.79 Budavari et al., 1996 
Lithium iodate [13765-03-2] 18 0.58 Budavari et al., 1996 
Lithium nitrate [7790-69-4] 19 0.97 Budavari et al., 1996 
Lithium perchlorate trihydrate [13453-78-6] 25 0.47 Budavari et al., 1996 
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Lithium salicylate [552-38-5] 25 0.64 Budavari et al., 1996 
Lithium sulfate monohydrate [10102-25-7] 25 0.41 Budavari et al., 1996 
Lobenzarit disodium [64808-48-6] 5 -0.96 Jáuregui-Haza et al., 1995 
  15 -0.94 Jáuregui-Haza et al., 1995 
  25 -0.88 Jáuregui-Haza et al., 1995 
  40 -0.82 Jáuregui-Haza et al., 1995 
  60 -0.78 Jáuregui-Haza et al., 1995 
  80 -0.66 Jáuregui-Haza et al., 1995 
Magnesium bromide hexahydrate [13446-53-2] 18 0.45 Budavari et al., 1996 
Magnesium carbonate [546-93-0] 23 -2.68 Cameron and Seidell, 1903 
  24 -2.59 Cameron and Seidell, 1903 
  25 -2.58 Cameron and Seidell, 1903 
Magnesium chlorate [13446-53-2] 18 0.67 Budavari et al., 1996 
Magnesium chloride hexahydrate [7791-18-6] 25 1.21 Ramalho and Edgett, 1965 
Magnesium fluoride [7783-40-6] 25 -2.68 Carter, 1928* 
Magnesium iodate tetrahydrate [7790-32-1] 18 -0.81 Budavari et al., 1996 
Magnesium molybdate [13767-03-8] 25 0.00 Budavari et al., 1996 
Magnesium nitrate hexahydrate [13446-18-9] 25 0.36 Budavari et al., 1996 
Magnesium perchlorate hexahydrate [13446-19-0] 25 0.35 Budavari et al., 1996 
Magnesium sulfate [7487-88-9] 40 0.57 Maeda et al., 2002 
Magnesium sulfate heptahydrate [10034-99-8] 25 0.46 Budavari et al., 1996 
Magnesium sulfite hexahydrate [7757-88-2] 43.0 -1.13 Söhnel and Rieger, 1994 
  51.4 -1.02 Söhnel and Rieger, 1994 
  61.4 -0.89 Söhnel and Rieger, 1994 
  71.5 -0.71 Söhnel and Rieger, 1994 
  79.0 -0.57 Söhnel and Rieger, 1994 
  84.1 -0.44 Söhnel and Rieger, 1994 
  88.0 -0.32 Söhnel and Rieger, 1994 
  94.0 -0.19 Söhnel and Rieger, 1994 
Maleic hydrazide [123-33-1] 25 -1.27 Humburg et al., 1989 
Maltose [69-79-4] 20–25 0.50 Dehn, 1917 
Manganese chloride [7773-01-5] 25 0.70 Budavari et al., 1996 
Manganese dioxide [1313-13-9] 25 -4.34 Rozelle and Swain, 1976 
Manganese fluoride [7782-64-1] 25 -1.70 Carter, 1928* 
Manganese fluorosilicate [16949-65-8] 17.5 0.52 Budavari et al., 1996 
Manganese nitrate hexahydrate [17141-63-8] 18 0.51 Budavari et al., 1996 
Manganese sulfate [7785-87-7] 25 0.59 Budavari et al., 1996 
Mannitol [69-65-8] 20–25 0.02 Dehn, 1917 
MCPA [94-74-6] 25 -2.39 Worthing and Hance, 1991 
MCPA-thioethyl [25319-90-8] 25 -5.03 Worthing and Hance, 1991 
MCPB [94-81-5] 20–25 -3.72 Hartley and Kidd, 1987 
Mecoprop [93-65-2] 20 -2.54 Humburg et al., 1989 
Mefenacet [73250-68-7] 20 -4.87 Worthing and Hance, 1991 
Mefenamic acid [61-68-7] 23 -5.18 Rytting et al., 2005 
Mefluidide [53780-34-0] 22 -3.24 Humburg et al., 1989 
Menadione [58-27-5] 33 -3.05 Dubbs and Gupta, 1998 
Mepanipyrim [110235-47-7] 20 -4.60 Worthing and Hance, 1991 
Mephosfolan [950-10-7] 25 -3.67 Worthing and Hance, 1991 
Mepronil [55814-41-0] 20 -4.22 Worthing and Hance, 1991 
Mercuric acetate [1600-27-7] 25 0.08 Budavari et al., 1996 
Mercuric bromide [7789-47-1] 25 -1.77 Budavari et al., 1996 
Mercuric chloride [7487-94-7] 0.9 -0.76 Eddy and Menzies, 1940 
 20.9 -0.61 Eddy and Menzies, 1940 
Mercuric oxide [21908-53-2] 25 -3.41 Newman and Hume, 1959 
Mercurous chloride [7546-30-7] 18 -4.42 Worthing and Hance, 1991 
  25 -5.37 Hartley and Kidd, 1987 
Mesalamine [89-57-6] 23 -2.18 Rytting et al., 2005 
Metalaxyl [57837-19-1] 20 -1.67 Ellgehausen et al., 1980 

 20 -1.60 Ellgehausen et al., 1981 
Metaldehyde [9002-91-9] 17 -2.94 Hartley and Kidd, 1987 
  30 -2.83 Hartley and Kidd, 1987 
Methacrolein [75-85-3] 0 -0.20 Stephenson, 1993c* 

 10.0 -0.21 Stephenson, 1993c* 
 20.0 -0.24 Stephenson, 1993c* 
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 30.0 -0.21 Stephenson, 1993c* 
 40.0 -0.32 Stephenson, 1993c* 
 50.0 -0.31 Stephenson, 1993c* 
 60.0 -0.34 Stephenson, 1993c* 

Metamitron [41394-05-2] 20 -2.08 Worthing and Hance, 1991 
Metazachlor [67129-08-2] 20 -4.21 Worthing and Hance, 1991 
Methabenzthiazuron [18691-97-9] 20 -3.57 Worthing and Hance, 1991 
Methacrifos [30864-28-9] 20 -2.78 Worthing and Hance, 1991 
Methane [74-82-8] 15.00 -2.76 Scharlin and Battino, 1995 
  20.00 -2.81 Scharlin and Battino, 1995 
  25.0 -2.79 McAuliffe, 1963, 1966 

 25.00 -2.85 Scharlin and Battino, 1995 
 30.00 -2.88 Scharlin and Battino, 1995 

Methazolamide [554-57-4] 23 -2.53 Loftsson and Hreinsdóttir, 2006 
Methazole [20354-26-1] 25 -5.24 Humburg et al., 1989 
Methidathion [950-37-8] 20 -3.08 Fühner and Geiger, 1977 
Methiocarb [2032-65-7] 20 -3.92 Worthing and Hance, 1991 
Methocarbamol [532-03-6] 23 -1.32 Rytting et al., 2005 
Methomyl [16752-77-5] 25 -0.45 Worthing and Hance, 1991 
Methoprene [40596-69-8] 20–25 -2.83 Hartley and Kidd, 1987 
Methoprotryne [841-06-5] 20 -2.93 Fühner and Geiger, 1977 
4-Methoxybenzoic acid [100-09-4] 37 -2.67 Parshad et al., 2002 
4-Methoxy-2-nitrophenol [1568-70-3] 20.0 -2.84 Schwarzenbach et al., 1988 
3-Methoxyphenol [150-19-6] 25 -0.26 Varhaníčková et al., 1995a 
4-Methoxyphenol [150-76-5] 25 -0.80 Varhaníčková et al., 1995a 
Methoxyphenone [41295-28-7] 20 -5.08 Hartley and Kidd, 1987 
2-Methylalanine [62-57-7] 25 0.12 Cohn et al., 1934 
Methyl p-aminobenzoate [619-45-4] 30 -1.70 Yalkowsky et al., 1983a 
  37 -1.60 Yalkowsky et al., 1972 
4-(N-Methylamino)benzoic acid [10541-83-0] 37 -2.07 Parshad et al., 2002 
9-Methylanthracene [779-02-2] 1.00 -6.23 Dohányosová et al., 2003 
 5.00 -6.15 Dohányosová et al., 2003 
 10.00 -6.04 Dohányosová et al., 2003 
 15.00 -5.93 Dohányosová et al., 2003 
 20.00 -5.83 Dohányosová et al., 2003 
 25.00 -5.71 Dohányosová et al., 2003 
 25.0 -5.56 Vadas et al., 1991 

 25 -5.87 Mackay and Shiu, 1977 
 30.00 -5.58 Dohányosová et al., 2003 
 35.00 -5.44 Dohányosová et al., 2003 
 40.00 -5.31 Dohányosová et al., 2003 
 45.00 -5.18 Dohányosová et al., 2003 
 50.00 -5.04 Dohányosová et al., 2003 

1-Methylbenz[a]anthracene [2498-77-3] 27 -6.64 Davis et al., 1942 
9-Methylbenz[a]anthracene [2381-16-0] 24 -6.82 Hollifield, 1979 

 27 -6.56 Davis et al., 1942 
10-Methylbenz[a]anthracene [2381-15-9] 24 -7.34 Hollifield, 1979 

 27 -6.64 Davis et al., 1942 
2-Methylbenzimidazole [615-15-6] 25.00 -1.55 Domańska et al., 2002 
  35.00 -1.40 Domańska et al., 2002 
Methyl benzoate [93-58-3] 25.0 -1.74 Stephenson and Stuart, 1986* 
4-Methylbenzoic acid [99-94-5] 5.00 -2.83 Manzurola and Apelblat, 2002 
  11.00 -2.74 Manzurola and Apelblat, 2002 
  15.2 -2.70 Li et al., 2001a 
  17.00 -2.70 Manzurola and Apelblat, 2002 
  17.8 -2.66  Li et al., 2001a 
  18.8 -2.66  Li et al., 2001a 
  21.50 -2.64 Manzurola and Apelblat, 2002 
  23.1 -2.59 Li et al., 2001a 
  25.00 -2.56 Manzurola and Apelblat, 2002 
  25.2 -2.57 Li et al., 2001a 
  29.4 -2.51 Li et al., 2001a 
  34.7 -2.43 Li et al., 2001a 
  37 -2.44 Parshad et al., 2002 
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  37.8 -2.38 Li et al., 2001a 
  42.1 -2.32 Li et al., 2001a 
  46.1 -2.26 Li et al., 2001a 
  49.8 -2.20 Li et al., 2001a 
  55.1 -2.11 Li et al., 2001a 
  55.3 -2.10 Li et al., 2001a 
  58.6 -2.05 Li et al., 2001a 
  64.4 -1.95 Li et al., 2001a 
  69.4 -1.87 Li et al., 2001a 
  73.7 -1.79 Li et al., 2001a 
  79.1 -1.70 Li et al., 2001a 
  83.3 -1.62 Li et al., 2001a 
  87.7 -1.54 Li et al., 2001a 
  93.1 -1.45 Li et al., 2001a 
  95.1 -1.42 Li et al., 2001a 
  97.8 -1.38 Li et al., 2001a 
5-Methylbenzo[a]pyrene [31647-36-6] 27 -7.37 Davis et al., 1942 
3-Methylbenzothiophene [1455-18-1] 24 -3.48 Seymour et al., 1997 
5-Methylbenzothiophene [14315-14-1] 24 -3.51 Seymour et al., 1997 
4-Methylbiphenyl [644-08-6] 4.9 -4.96 Doucette and Andren, 1988a 

 25.0 -4.62 Doucette and Andren, 1988a 
 40.0 -4.38 Doucette and Andren, 1988a 
 25 -5.15 Li et al., 1993 

2-Methylbutanal [96-17-3] 0 -0.52 Stephenson, 1993c* 
 10.0 -0.67 Stephenson, 1993c* 
 20.0 -0.81 Stephenson, 1993c* 
 30.0 -0.79 Stephenson, 1993c* 
 40.0 -0.85 Stephenson, 1993c* 
 50.0 -0.90 Stephenson, 1993c* 
 60.0 -0.94 Stephenson, 1993c* 
 70.0 -0.97 Stephenson, 1993c* 
 80.0 -0.97 Stephenson, 1993c* 
 90.0 -1.10 Stephenson, 1993c* 

3-Methylbutanal [590-86-3] 0 -0.38 Stephenson, 1993c* 
 10.0 -0.56 Stephenson, 1993c* 
 20.0 -0.63 Stephenson, 1993c* 
 30.0 -0.68 Stephenson, 1993c* 
 40.0 -0.73 Stephenson, 1993c* 
 50.0 -0.79 Stephenson, 1993c* 
 60.0 -0.83 Stephenson, 1993c* 
 70.0 -0.86 Stephenson, 1993c* 
 80.0 -0.84 Stephenson, 1993c* 
 90.0 -0.95 Stephenson, 1993c* 

3-Methylbutanoic acid [503-74-2] 25 -0.33 Amoore and Buttery, 1978 
2-Methyl-1-butanol [137-32-6] 0.5 -0.35 Stephenson et al., 1984* 

 9.7 -0.42 Stephenson et al., 1984* 
 19.6 -0.49 Stephenson et al., 1984* 
 20 -0.49 Ginnings and Baum, 1937 
 25 -0.47 Ginnings and Baum, 1937 
 25 -0.47 Crittenden and Hixon, 1954 
 29.6 -0.55 Stephenson et al., 1984* 
 30 -0.54 Ginnings and Baum, 1937 
 39.3 -0.57 Stephenson et al., 1984* 
 49.6 -0.60 Stephenson et al., 1984* 
 59.3 -0.63 Stephenson et al., 1984* 
 69.5 -0.60 Stephenson et al., 1984* 
 79.7 -0.58 Stephenson et al., 1984* 
 90.8 -0.55 Stephenson et al., 1984* 

2-Methyl-2-butanol [75-85-4] 0.5 0.25 Stephenson et al., 1984* 
 9.8 0.22 Stephenson et al., 1984* 
 20.8 0.12 Stephenson et al., 1984* 
 20 0.15 Ginnings and Baum, 1937 
 25 0.10 Ginnings and Baum, 1937 
 29.5 0.05 Stephenson et al., 1984* 
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 30 0.07 Ginnings and Baum, 1937 
 39.5 -0.03 Stephenson et al., 1984* 
 49.0 -0.09 Stephenson et al., 1984* 
 60.0 -0.15 Stephenson et al., 1984* 
 70.2 -0.17 Stephenson et al., 1984* 
 80.1 -0.19 Stephenson et al., 1984* 
 90.2 -0.21 Stephenson et al., 1984* 

3-Methyl-2-butanol [598-75-4] 0 -0.02 Stephenson et al., 1984* 
 10.1 -0.09 Stephenson et al., 1984* 
 20 -0.16 Ginnings and Baum, 1937 
 20.0 -0.17 Stephenson et al., 1984* 
 25 -0.20 Ginnings and Baum, 1937 
 30 -0.23 Ginnings and Baum, 1937 
 30.0 -0.24 Stephenson et al., 1984* 
 40.0 -0.30 Stephenson et al., 1984* 
 50.0 -0.34 Stephenson et al., 1984* 
 60.0 -0.42 Stephenson et al., 1984* 
 70.0 -0.38 Stephenson et al., 1984* 
 79.5 -0.39 Stephenson et al., 1984* 
 90.0 -0.39 Stephenson et al., 1984* 

3-Methyl-2-butanone [563-80-4] 0 0.06 Stephenson, 1992* 
 9.5 -0.03 Stephenson, 1992* 
 18.3 -0.11 Stephenson, 1992* 
 25 -0.15 Ginnings et al., 1940 
 30.8 -0.17 Stephenson, 1992* 
 39.6 -0.24 Stephenson, 1992* 
 50.0 -0.25 Stephenson, 1992* 
 60.8 -0.29 Stephenson, 1992* 
 69.8 -0.31 Stephenson, 1992* 
 80.0 -0.34 Stephenson, 1992* 
 89.0 -0.38 Stephenson, 1992* 

2-Methyl-2-butene [513-35-9] 15 -2.29a Natarajan and Venkatachalam, 1972 
 15 -2.37d Natarajan and Venkatachalam, 1972 
 20 -2.31a Natarajan and Venkatachalam, 1972 
 20 -2.38d Natarajan and Venkatachalam, 1972 
 25 -2.34a Natarajan and Venkatachalam, 1972 
 25 -2.40d Natarajan and Venkatachalam, 1972 

N-Methylbutylamine [110-68-9] 43.0 0.13 Stephenson, 1993b* 
 44.0 -0.10 Stephenson, 1993b* 
 50.0 -0.06 Stephenson, 1993b* 
 60.0 -0.26 Stephenson, 1993b* 
 70.0 -0.27 Stephenson, 1993b* 
 80.0 -0.29 Stephenson, 1993b* 
 90.0 -0.37 Stephenson, 1993b* 

(1-Methylbutyl)amine [625-30-9] 87.0 0.34 Stephenson, 1993b* 
 88.0  0.13 Stephenson, 1993b* 
 89.0  0.13 Stephenson, 1993b* 
 90.0  0.06 Stephenson, 1993b* 

Methyl butyl ether [628-28-4] 0 -0.55 Bennett and Philip, 1928* 
 10 -0.76 Bennett and Philip, 1928* 
 15 -0.87 Bennett and Philip, 1928* 
 20 -0.95 Bennett and Philip, 1928* 
 25 -1.00 Bennett and Philip, 1928* 
Methyl sec-butyl ether [6795-87-5] 0 -0.43 Bennett and Philip, 1928* 
 10 -0.58 Bennett and Philip, 1928* 
 15 -0.63 Bennett and Philip, 1928* 
 20 -0.69 Bennett and Philip, 1928* 
 25 -0.74 Bennett and Philip, 1928* 
Methyl tert-butyl ether [1634-04-4] 0 0.01 Bennett and Philip, 1928* 
 20 -0.18 Bennett and Philip, 1928* 
 20 -0.40 Fischer et al., 2004 
 25 -0.23 Bennett and Philip, 1928* 

 25 -0.24 McBain and Richards, 1946 
 29.6 -0.45 Stephenson, 1992* 
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 39.3 -0.55 Stephenson, 1992* 
 48.6 -0.67 Stephenson, 1992* 

Methyl butyrate [623-42-7] 25.0 -0.76 Stephenson and Stuart, 1986* 
  0 -0.03 Stephenson, 1992* 
 5 -0.15 Fischer et al., 2004 

 9.7 -0.24 Stephenson, 1992* 
 10 -0.08 Bennett and Philip, 1928* 
 15 -0.13 Bennett and Philip, 1928* 
 19.8 -0.32 Stephenson, 1992* 
Methyl chloroacetate [96-34-4] 25.0 -0.33 Stephenson and Stuart, 1986* 
Methyl 2-chlorobutyrate [3153-37-5] 26.0 -1.09 Stephenson and Stuart, 1986* 
Methyl 2-chloropropanoate [17639-93-9] 25.0 -0.79 Stephenson and Stuart, 1986* 
3-Methylcholanthrene [56-49-5] 25 -7.92 Means et al., 1980 

 25 -7.97 Mackay and Shiu, 1977 
5-Methylchrysene [3697-24-3] 27 -5.69 Davis et al., 1942 
6-Methylchrysene [1705-85-7] 27 -6.57 Davis et al., 1942 
2-Methylcyclohexanol [583-59-5] 25.0 -0.83 Stephenson and Stuart, 1986* 
3-Methylcyclohexanol [591-23-1] 25.0 -0.93 Stephenson and Stuart, 1986* 
4-Methylcyclohexanol [589-91-3] 25.0 -0.97 Stephenson and Stuart, 1986* 
4-Methylcyclohexanone [589-92-4] 0 -0.50 Stephenson, 1992* 

 9.6 -0.60 Stephenson, 1992* 
 20.1 -0.66 Stephenson, 1992* 
 29.7 -0.72 Stephenson, 1992* 
 40.3 -0.76 Stephenson, 1992* 
 50.1 -0.77 Stephenson, 1992* 
 61.0 -0.78 Stephenson, 1992* 
 72.0 -0.77 Stephenson, 1992* 
 80.5 -0.76 Stephenson, 1992* 
 91.8 -0.75 Stephenson, 1992* 

1-Methylcyclohexene [591-47-9] 25 -3.27 McAuliffe, 1966 
N-Methylcyclohexylamine [100-60-7] 11.6 -0.05 Stephenson, 1993* 
  12.5 -0.17 Stephenson, 1993* 
  13.7 -0.23 Stephenson, 1993* 
  14.5 -0.27 Stephenson, 1993* 
  16.0 -0.30 Stephenson, 1993* 
  17.2 0.33 Stephenson, 1993* 
  20.0 -0.41 Stephenson, 1993* 
  30.0 -0.52 Stephenson, 1993* 
  40.0 -0.60 Stephenson, 1993* 
  50.0 -0.66 Stephenson, 1993* 
  60.0 -0.70 Stephenson, 1993* 
  70.0 -0.73 Stephenson, 1993* 
  80.0 -0.77 Stephenson, 1993* 
  90.0 -0.78 Stephenson, 1993* 
2-Methylcyclohexylamine [7003-32-9] 0 -0.39 Stephenson, 1993* 
 10.0 -0.51 Stephenson, 1993* 
 20.0 -0.59 Stephenson, 1993* 
 30.0 -0.67 Stephenson, 1993* 
 40.0 -0.72 Stephenson, 1993* 
 50.0 -0.76 Stephenson, 1993* 
 60.0 -0.76 Stephenson, 1993* 
 70.0 -0.78 Stephenson, 1993* 
 80.0 -0.80 Stephenson, 1993* 
 90.0 -0.80 Stephenson, 1993* 
Methyl decanoate [110-42-9] 25.0 -4.69 Tewari et al., 1982 
Methyl dichloroacetate [116-54-1] 25.0 -1.64 Stephenson and Stuart, 1986* 
Methyldymron [42609-73-4] 20 -3.35 Worthing and Hance, 1991 
Methyl enanthate [106-73-0] 25.0 -2.20 Stephenson and Stuart, 1986* 
Methylene blue [61-73-4] 20–25 -0.87 Dehn, 1917 

 60.0 -1.61 Stephenson, 1993* 
 70.0 -1.61 Stephenson, 1993* 
 80.0 -1.52 Stephenson, 1993* 
 90.0 -1.51 Stephenson, 1993* 

1-Methylfluorene [1730-37-6] 25 -5.22 Billington et al., 1988 
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Methyl gallate [99-24-1] 20.00 -1.27 Lu and Lu, 2007* 
  30.00 -1.21 Lu and Lu, 2007* 
Methyl hexanoate [106-70-7] 25.0 -1.89 Stephenson and Stuart, 1986* 
2-Methyl-2-hexanol [625-23-0] 20 -1.03 Ginnings and Hauser, 1938 

 25 -1.08 Ginnings and Hauser, 1938 
2-Methyl-6-ethylaniline [24549-06-2] 0 -1.47 Stephenson, 1993* 

 10.0 -1.47 Stephenson, 1993* 
 20.0 -1.57 Stephenson, 1993* 
 30.0 -1.56 Stephenson, 1993* 
 40.0 -1.57 Stephenson, 1993* 
 50.0 -1.56 Stephenson, 1993* 
 30 -1.12 Ginnings and Hauser, 1938 

3-Methyl-3-hexanol [597-96-6] 20 -0.93 Ginnings and Hauser, 1938 
 25 -0.99 Ginnings and Hauser, 1938 
 30 -1.03 Ginnings and Hauser, 1938 

5-Methyl-2-hexanol [627-59-8] 25.0 -1.38 Stephenson and Stuart, 1986* 
5-Methyl-2-hexanone [110-12-3] 0 -1.15 Stephenson, 1992* 

 9.0 -1.24 Stephenson, 1992* 
 19.1 -1.33 Stephenson, 1992* 
 29.7 -1.40 Stephenson, 1992* 
 39.5 -1.43 Stephenson, 1992* 
 49.8 -1.45 Stephenson, 1992* 
 59.5 -1.45 Stephenson, 1992* 
 70.0 -1.44 Stephenson, 1992* 
 79.9 -1.41 Stephenson, 1992* 
 89.7 -1.44 Stephenson, 1992* 

5-Methyl-3-hexanone [623-56-3] 0 -1.17 Stephenson, 1992* 
 9.5 -1.28 Stephenson, 1992* 
 19.6 -1.39 Stephenson, 1992* 
 31.0 -1.46 Stephenson, 1992* 
 39.6 -1.50 Stephenson, 1992* 
 50.5 -1.53 Stephenson, 1992* 
 61.3 -1.54 Stephenson, 1992* 
 70.6 -1.54 Stephenson, 1992* 
 81.2 -1.55 Stephenson, 1992* 
 91.4 -1.55 Stephenson, 1992* 

2-Methyl-3-hexyne [36566-80-0] 25.0 -2.74 Helmkamp et al., 1957 
Methyl p-hydroxybenzoate [99-76-3] 23 -2.06 Rutting et al., 2005 
  23 -1.68 Loftsson and Hreinsdóttir, 2006 
  25 -1.78 Dymicky and Huhtanen, 1979 
  30 -1.78 Yalkowsky et al., 1983a 
2-Methyl-1H-imidazole [693-98-1] 25.00 0.59 Domańska et al., 2002 
  35.00 0.76 Domańska et al., 2002 
Methyl isobutyl ether [623-44-5] 0 -0.54 Bennett and Philip, 1928* 
 10 -0.69 Bennett and Philip, 1928* 
 15 -0.77 Bennett and Philip, 1928* 
 20 -0.85 Bennett and Philip, 1928* 
 25 -0.90 Bennett and Philip, 1928* 
Methyl isobutyrate [547-63-7] 25.0 -0.75 Stephenson and Stuart, 1986* 
Methyl isopropyl ether [598-53-8] 10 0.12 Bennett and Philip, 1928* 
  15 0.06 Bennett and Philip, 1928* 
  20 0.00 Bennett and Philip, 1928* 
  25 -0.06 Bennett and Philip, 1928* 
Methyl isothiocyanate [556-61-6] 20 -0.95 Worthing and Hance, 1991 
Methylmercuric bromide [NA] 10.01 -2.34 Tajima et al., 1980 
  15.01 -2.29 Tajima et al., 1980 
  20.01 -2.22 Tajima et al., 1980 
 25.01 -2.17 Tajima et al., 1980 
 35.01 -2.06 Tajima et al., 1980 
 45.01 -1.95 Tajima et al., 1980 
 55.01 -1.81 Tajima et al., 1980 
  15.01 -3.17 Tajima et al., 1980 
  20.01 -3.16 Tajima et al., 1980 
 25.01 -3.15 Tajima et al., 1980 
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 35.01 -3.09 Tajima et al., 1980 
 45.01 -2.95 Tajima et al., 1980 
 55.01 -2.68 Tajima et al., 1980 
Methyl p-methoxybenzoate [121-98-2] 20 -2.41 Corby and Elworthy, 1971 
1-Methylnaphthalene [90-12-0] 8.6 -3.85 Schwarz, 1977 
Methylmercuric chloride [115-09-3] 20.01 -1.69 Tajima et al., 1980 
 25.01 -1.63 Tajima et al., 1980 
 30.01 -1.59 Tajima et al., 1980 
 35.01 -1.52 Tajima et al., 1980 
 40.01 -1.46 Tajima et al., 1980 
Methylmercuric iodide [143-36-2] 10.01 -3.18 Tajima et al., 1980 

 10 -3.80 Schwarz and Wasik, 1977 
 14.0 -3.80 Schwarz, 1977 
 14 -3.70 Schwarz and Wasik, 1977 
 17.1 -3.79 Schwarz, 1977 
 20 -3.70 Schwarz and Wasik, 1977 
 20.0 -3.75 Schwarz, 1977 
 22 -3.68 Schwarz and Wasik, 1977 
 23.0 -3.71 Schwarz, 1977 
 25.0 -3.74 Eganhouse and Calder, 1976 
 25 -3.68 Schwarz and Wasik, 1977 
 25.0 -3.68 Schwarz, 1977 
 25 -3.70 Mackay and Shiu, 1977 
 26.1 -3.67 Schwarz, 1977 
 29.2 -3.63 Schwarz, 1977 
 31.7 -3.59 Schwarz, 1977 

3-Methyl-2-nitrophenol [4920-77-8] 20.0 -1.64 Schwarzenbach et al., 1988 
3-Methyl-4-nitrophenol [2581-34-2] 20.0 -2.11 Schwarzenbach et al., 1988 
4-Methyl-2-nitrophenol [119-33-5] 20.0 -2.55 Schwarzenbach et al., 1988 
5-Methyl-2-nitrophenol [700-838-9] 20.0 -2.75 Schwarzenbach et al., 1988 
Methyl nonanoate [1731-84-6] 25.0 -3.88 Tewari et al., 1982 
Methyl orange [547-58-0] 20–25 -3.21 Dehn, 1917 
Methyl oxalate [553-90-2] 20–25 -0.28 Dehn, 1917 
Methyl parathion [298-00-0] 10 -4.08 Bowman and Sans, 1985 
  19.5 -3.84 Bowman and Sans, 1979 
 20 -3.84 Bowman and Sans, 1985 
 25 -3.66 Davidson et al., 1980 
 30 -3.65 Bowman and Sans, 1985 
2-Methylpentanal [123-15-9] 0 -1.26 Stephenson, 1993c* 

 10.0 -1.25 Stephenson, 1993c* 
 20.0 -1.33 Stephenson, 1993c* 
 30.0 -1.31 Stephenson, 1993c* 
 40.0 -1.42 Stephenson, 1993c* 
 50.0 -1.38 Stephenson, 1993c* 
 60.0 -1.44 Stephenson, 1993c* 
 70.0 -1.41 Stephenson, 1993c* 
 80.0 -1.44 Stephenson, 1993c* 
 90.0 -1.44 Stephenson, 1993c* 

Methyl pentanoate [624-24-8] 25.0 -6.05 Price, 1976 
2-Methyl-1-pentanol [105-30-6] 0 -0.90 Stephenson et al., 1984* 

 10.0 -0.99 Stephenson et al., 1984* 
 19.6 -1.07 Stephenson et al., 1984* 
 25 -1.23 Crittenden and Hixon, 1954 
 30.8 -1.11 Stephenson et al., 1984* 
 40.3 -1.12 Stephenson et al., 1984* 
 50.0 -1.13 Stephenson et al., 1984* 
 60.3 -1.13 Stephenson et al., 1984* 
 70.1 -1.12 Stephenson et al., 1984* 
 80.3 -1.09 Stephenson et al., 1984* 
 90.7 -1.05 Stephenson et al., 1984* 

2-Methyl-2-pentanol [590-36-3] 20 -0.45 Ginnings and Webb, 1938 
 25 -0.50 Ginnings and Webb, 1938 
 30 -0.53 Ginnings and Webb, 1938 

2-Methyl-3-pentanol [565-67-3] 20 -0.66 Ginnings and Webb, 1938 
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 25 -0.71 Ginnings and Webb, 1938 
 30 -0.75 Ginnings and Webb, 1938 

3-Methyl-1-pentanol [589-35-5] 25.0 -1.04 Stephenson and Stuart, 1986* 
3-Methyl-2-pentanol [565-60-6] 20 -0.69 Ginnings and Webb, 1938 

 25 -0.72 Ginnings and Webb, 1938 
 30 -0.75 Ginnings and Webb, 1938 

3-Methyl-3-pentanol [77-74-7] 9.8 -0.35 Stephenson et al., 1984* 
 19.5 -0.46 Stephenson et al., 1984* 
 20 -0.32 Ginnings and Webb, 1938 
 25 -0.38 Ginnings and Webb, 1938 
 29.8 -0.47 Stephenson et al., 1984* 
 30 -0.42 Ginnings and Webb, 1938 
 39.8 -0.57 Stephenson et al., 1984* 
 49.7 -0.62 Stephenson et al., 1984* 
 59.5 -0.70 Stephenson et al., 1984* 
 70.1 -0.73 Stephenson et al., 1984* 
 80.1 -0.74 Stephenson et al., 1984* 
 90.4 -0.78 Stephenson et al., 1984* 

4-Methyl-2-pentanol [108-11-2] 0 -0.56 Stephenson et al., 1984* 
 9.7 -0.69 Stephenson et al., 1984* 
 20 -0.75 Ginnings and Webb, 1938 
 20.0 -0.80 Stephenson et al., 1984* 
 25 -0.79 Ginnings and Webb, 1938 
 25.0 -0.81 Ginnings and Hauser, 1938 
 25 -0.78 Crittenden and Hixon, 1954 
 30 -0.82 Ginnings and Webb, 1938 
 30.0 -0.82 Stephenson et al., 1984* 
 40.3 -0.90 Stephenson et al., 1984* 
 50.0 -0.93 Stephenson et al., 1984* 
 60.1 -0.96 Stephenson et al., 1984* 
 70.2 -0.96 Stephenson et al., 1984* 
 80.2 -0.92 Stephenson et al., 1984* 
 90.2 -0.94 Stephenson et al., 1984* 

2-Methyl-3-pentanone [565-69-5] 25 -0.82 Ginnings et al., 1940 
3-Methyl-2-pentanone [565-61-7] 25 -0.68 Ginnings et al., 1940 
4-Methyl-1-penten-3-ol [4798-45-2] 20 -0.48 Ginnings et al., 1939 

 25 -0.51 Ginnings et al., 1939 
 30 -0.54 Ginnings et al., 1939 

Methyl tert-pentyl ether [994-05-8] 0 -0.62 Stephenson, 1992* 
 9.7 -0.81 Stephenson, 1992* 
 19.9 -0.97 Stephenson, 1992* 
 31.0 -1.08 Stephenson, 1992* 
 40.3 -1.20 Stephenson, 1992* 
 48.8 -1.25 Stephenson, 1992* 
 59.2 -1.34 Stephenson, 1992* 
 69.2 -1.36 Stephenson, 1992* 
 79.2 -1.45 Stephenson, 1992* 

3-Methylphenol [108-39-4] 25 -0.74 Varhaníčková et al., 1995a 
  25.0 -1.59 Tewari et al., 1982 
N-(4-Methylphenyl)acetamide [103-89-9] 25 -2.10 Budavari et al., 1996 
N-Methylpiperidine [626-67-5] 44.0  0.18 Stephenson, 1993a* 

 45.0  0.09 Stephenson, 1993a* 
 46.0  0.03 Stephenson, 1993a* 
 47.0 -0.04 Stephenson, 1993a* 
 48.0 -0.06 Stephenson, 1993a* 
 49.0 -0.12 Stephenson, 1993a* 
 50.0 -0.11 Stephenson, 1993a* 
 51.0 -0.14 Stephenson, 1993a* 
 52.0 -0.15 Stephenson, 1993a* 
 54.0 -0.21 Stephenson, 1993a* 
 56.0 -0.25 Stephenson, 1993a* 
 70.0 -0.33 Stephenson, 1993a* 
 80.0 -0.44 Stephenson, 1993a* 
 90.0 -0.50 Stephenson, 1993a* 
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2-Methylpiperidine [109-05-7] 70.0 0.26 Stephenson, 1993a* 

 71.0  0.17 Stephenson, 1993a* 
 72.0  0.12 Stephenson, 1993a* 
 73.0  0.07 Stephenson, 1993a* 
 74.0  0.05 Stephenson, 1993a* 
 74.0  0.02 Stephenson, 1993a* 
 76.0 -0.01 Stephenson, 1993a* 
 77.0 0.00 Stephenson, 1993a* 
 78.0 -0.05 Stephenson, 1993a* 
 79.0 -0.06 Stephenson, 1993a* 
 80.0 -0.08 Stephenson, 1993a* 
 81.0 -0.09 Stephenson, 1993a* 
 82.0 -0.09 Stephenson, 1993a* 
 84.0 -0.10 Stephenson, 1993a* 
 86.0 -0.12 Stephenson, 1993a* 
 88.0 -0.14 Stephenson, 1993a* 
 90.0 -0.14 Stephenson, 1993a* 
 92.5 -0.16 Stephenson, 1993a* 

3-Methylpiperidine [626-56-2] 67.0 0.14 Stephenson, 1993a* 
 68.0  0.14 Stephenson, 1993a* 
 70.0  0.01 Stephenson, 1993a* 
 80.0 -0.16 Stephenson, 1993a* 
 90.0 -0.19 Stephenson, 1993a* 

4-Methylpiperidine [626-58-4] 86.0 0.14 Stephenson, 1993a* 
 87.0  0.09 Stephenson, 1993a* 
 88.0  0.06 Stephenson, 1993a* 
 90.0  0.00 Stephenson, 1993a* 
 95.0 -0.05 Stephenson, 1993a* 

Methyl propanoate [554-12-1] 25.0 -0.17 Stephenson and Stuart, 1986* 
Methyl propyl ether [557-17-5] 0 -0.12 Bennett and Philip, 1928* 
  10 -0.29 Bennett and Philip, 1928* 
  15 -0.34 Bennett and Philip, 1928* 
  20 -0.36 Bennett and Philip, 1928* 
  25 -0.39 Bennett and Philip, 1928* 
Methyl salicylate [119-36-8] 25.0 -2.10 Stephenson and Stuart, 1986* 
  30 -2.39 Kumar and Gandhi, 2000 
  40 -2.36 Kumar and Gandhi, 2000 
  50 -2.32 Kumar and Gandhi, 2000 
  60 -2.30 Kumar and Gandhi, 2000 
α−Methylstyrene [98-83-9] 60 -2.09 Chai et al., 2005 
4-Methylstyrene [622-97-9] 60 -4.37 Chai et al., 2005 
Methyltestosterone [58-18-4] 30 -3.99 Yalkowsky et al., 1983a 
2-Methyltetrahydrofuran [96-47-9] 0 0.41 Bennett and Philip, 1928a* 
  0 0.39 Stephenson, 1992* 

 9.5 0.32 Stephenson, 1992* 
 10 0.32 Bennett and Philip, 1928a* 
 15 0.28 Bennett and Philip, 1928a* 
 19.3 0.22 Stephenson, 1992* 
 20 0.24 Bennett and Philip, 1928a* 
 25 0.21 Bennett and Philip, 1928a* 
 29.5 0.12 Stephenson, 1992* 
 39.6 0.03 Stephenson, 1992* 
 50.1 -0.04 Stephenson, 1992* 
 60.7 -0.12 Stephenson, 1992* 
 70.6 -0.16 Stephenson, 1992* 

3-Methyltetrahydrofuran [13423-15-9] 0 0.23 Bennett and Philip, 1928a* 
 10 0.12 Bennett and Philip, 1928a* 
 15 0.07 Bennett and Philip, 1928a* 
 20 0.04 Bennett and Philip, 1928a* 
 25 0.01 Bennett and Philip, 1928a* 
3-Methyltetrahydropyran [26093-63-0] 0 -0.44 Stephenson, 1992* 

 9.7 -0.67 Stephenson, 1992* 
 29.8 -0.74 Stephenson, 1992* 
 40.8 -0.81 Stephenson, 1992* 
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 50.3 -0.85 Stephenson, 1992* 
 60.5 -0.89 Stephenson, 1992* 
 70.5 -0.91 Stephenson, 1992* 
 81.6 -0.92 Stephenson, 1992* 
 92.0 -0.98 Stephenson, 1992* 

Methyl trichloroacetate [598-99-2] 25.0 -2.29 Stephenson and Stuart, 1986* 
Methyl trimethylacetate [598-98-1] 25.0 -1.74 Stephenson and Stuart, 1986* 
2-Methylundecane [7045-71-8] 25 -7.92 Tolls et al., 2002 
Metobromuron [3060-89-7] 20 -2.89 Hartley and Kidd, 1987 
Metolachlor [51218-45-2] 20 -2.81 Ellgehausen et al., 1980 

 20 -2.73 Ellgehausen et al., 1981 
Metolcarb [1129-41-5] 30 -1.80 Worthing and Hance, 1991 
Metoxuron [19937-59-8] 20 -2.58 Ellgehausen et al., 1981 
  24 -2.53 Gartley and Kidd, 1987 
Metribuzin [21087-64-9] 20 -2.24 Humburg et al., 1989 
Metronidazole [443-48-1] 23 -1.13 Rytting et al., 2005 
Metsulfuron-methyl [74223-64-6] 25 -3.15 pH 4.6, Humburg et al., 1989 
  25 -2.34 pH 5.4, Humburg et al., 1989 

 25 -1.60 pH 6.7, Humburg et al., 1989 
Mexacarbate [315-18-4] 25 ≈-2.35 Hartley and Kidd, 1987 
Mibolerone [3704-09-4] 37 -3.82 Hamlin et al., 1965 
Michler’s ketone [90-94-8] 20–25 -2.83 Dehn, 1917 
Miconazole [22916-47-8] 23 -3.67 Loftsson and Hreinsdóttir, 2006 
Midazolam [59467-70-8] 23 -4.14 Loftsson and Hreinsdóttir, 2006 
Minoxidil [38304-91-5] 23 -1.94 Rytting et al., 2005 
Mirex [2385-85-5] 24 -6.44 Hollifield, 1979 
Molinate [2212-67-1] 20 -2.37 Humburg et al., 1989 
Monalide [7287-36-7] 23 -4.02 Worthing and Hance, 1991 
Monocrotophos [6923-22-4] 20 0.65 Worthing and Hance, 1991 
Monolinuron [1746-81-2] 25 -2.47 Worthing and Hance, 1991 
Monuron [150-68-5] 20 -2.94 Ellgehausen et al., 1980 

 20 -3.00 Ellgehausen et al., 1981 
 20 -3.00 Fühner and Geiger, 1977 

Myclobutanil [88671-89-0] 25 -3.31 Worthing and Hance, 1991 
Myrcene [123-35-3] 25 -3.66 Fichan et al., 1999 
Nadolol [42200-33-9] 23 -1.01 Rytting et al., 2005 
Nalidixic acid [389-08-2] 23 -3.50 Rytting et al., 2005 
1-Naphthalenemethanol [4780-79-4] 25 -2.12 Southworth and Keller, 1986 
2-Naphthoic acid [93-09-4] 25 -3.30 Millipore, 2003 
1-Naphthol [90-15-3] 23 -2.23 Fu and Luthy, 1986 

 25 -2.22 Hassett et al., 1981 
 25 -2.10 Southworth and Keller, 1986 

2-Naphthol [135-19-3] 23 -2.27 Rytting et al., 2005 
2-(1-Naphthyl)acetamide [86-86-2] 40 -3.68 Worthing and Hance, 1991 
2-(1-Naphthyl)acetic acid [86-87-3] 20 -2.65 Worthing and Hance, 1991 
2-(2-Naphthyloxy)propionanilide [52570-16-8] 27 -5.60 Worthing and Hance, 1991 
Napropamide [15299-99-7] 20 -3.57 Humburg et al., 1989 

 25 -3.60 Gerstl and Yaron, 1983 
Naproxen [22204-53-1] 23 -3.79 Rytting et al., 2005 
 23 -3.30 Loftsson and Hreinsdóttir, 2006 
Naptalam [132-66-1] 20 -3.16 Humburg et al., 1989 
Naptalam-sodium [132-67-2] 25 -0.10 Humburg et al., 1989 
Naringin [4493-40-7] 6 -3.55 Pulley, 1936 
  20 -3.08 Pulley, 1936 
  35 -2.88 Pulley, 1936 
  45 -2.49 Pulley, 1936 
  55 -1.92 Pulley, 1936 
  65 -1.15 Pulley, 1936 
  75 -0.74 Pulley, 1936 
Neburon [555-37-3] 20 -4.76 Fühner and Geiger, 1977 
Neodymium sulfate [10101-95-8] 25 -0.89 Spedding and Jaffe, 1954* 
Nickel ammonium sulfate hexahydrate [9785-20-8] 25 -0.62 Budavari et al., 1996 
Nickel fluoride [10028-19-9] 25 -0.38 Carter, 1928* 
Nickel nitrate [13478-00-7] 25 0.62 Budavari et al., 1996 
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Nickel sulfate [10101-97-0] 25 0.39 Budavari et al., 1996 
Niclosamide [50-65-7] 20 -5.31 pH 6.4, Worthing and Hance, 1991 

 20 -3.47 pH 9.1, Worthing and Hance, 1991 
Nifedipine [21829-25-4] 25 -4.44 Millipore, 2003 
Nitralin [4726-14-1] 25 -5.76 Hartley and Kidd, 1987 
Nitrapyrin [1929-82-4] 25 -3.40 Swann et al., 1983 
Nitric monoxide [10102-43-9] 25.0 -2.71 Armor, 1974 
2-Nitroanisole [91-23-6] 30.00 -1.96 Gross et al., 1933 
4-Nitroanisole [100-02-7] 30.00 -2.41 Gross et al., 1933 
2-Nitrobenzoic acid [552-16-9] 25 -1.36 Hammett and Chapman, 1934 
3-Nitrobenzoic acid [121-92-6] 5.00 -2.02 Manzurola and Apelblat, 2002 
  7.50 -2.01 Manzurola and Apelblat, 2002 
  10.00 -1.93 Manzurola and Apelblat, 2002 
  15.00 -1.86 Manzurola and Apelblat, 2002 
  17.00 -1.85 Manzurola and Apelblat, 2002 
  20.00 -1.79 Manzurola and Apelblat, 2002 
  22.00 -1.77 Manzurola and Apelblat, 2002 
  25.00 -1.72 Manzurola and Apelblat, 2002 
  27.00 -1.69 Manzurola and Apelblat, 2002 
  30.00 -1.64 Manzurola and Apelblat, 2002 
  32.00 -1.60 Manzurola and Apelblat, 2002 
  35.00 -1.55 Manzurola and Apelblat, 2002 
  37.50 -1.50 Manzurola and Apelblat, 2002 
  40.00 -1.45 Manzurola and Apelblat, 2002 
  42.00 -1.41 Manzurola and Apelblat, 2002 
  45.00 -1.37 Manzurola and Apelblat, 2002 
  47.80 -1.31 Manzurola and Apelblat, 2002 
  50.00 -1.27 Manzurola and Apelblat, 2002 
  52.90 -1.20 Manzurola and Apelblat, 2002 
  55.00 -1.15 Manzurola and Apelblat, 2002 
  60.00 -1.05 Manzurola and Apelblat, 2002 
  62.50 -0.98 Manzurola and Apelblat, 2002 
  65.00 -0.93 Manzurola and Apelblat, 2002 
  68.00 -0.84 Manzurola and Apelblat, 2002 
  70.00 -0.79 Manzurola and Apelblat, 2002 
4-Nitrobenzoic acid [62-23-7] 25 -2.78 Hammett and Chapman, 1934 
  37 -2.75 Parshad et al., 2002 
Nitrofurantoin [67-20-9] 23 -3.49 Rytting et al., 2005 
3-Nitrophenol [554-84-7] 20 -1.08 Hashimoto et al., 1984 
Nitrothal-isopropyl [10552-74-6] 20 -5.88 Worthing and Hance, 1991 
2,2′,3,3′,4,4′,5,5′,6-Nonachlorobiphenyl [40186-72-9] 22.0 -9.77 Opperhuizen et al., 1988 

 25 -10.26 Dickhut et al., 1986 
2,2′,3,3′,4,5,5′,6,6′-Nonachlorobiphenyl [52663-77-1] 25 -10.41 Miller et al., 1984 
1,8-Nonadiyne [2396-65-8] 25 -2.98 McAuliffe, 1966 
Nonanal [124-19-6] 20.0 -2.68 Stephenson, 1993c* 

 30.0 -2.37 Stephenson, 1993c* 
 30 -3.11 Davis, 1968 

 40.0 -2.55 Stephenson, 1993c* 
 50.0 -2.31 Stephenson, 1993c* 
 60.0 -2.68 Stephenson, 1993c* 
 70.0 -2.37 Stephenson, 1993c* 
 80.0 -2.45 Stephenson, 1993c* 
 90.0 -2.45 Stephenson, 1993c* 

Nonanoic acid [112-05-0] 20.0 -2.78 Ralston and Hoerr, 1942 
 30 -2.87 Eggenberger et al., 1949 
 40 -2.85 Eggenberger et al., 1949 
 50 -2.78 Eggenberger et al., 1949 
 60 -2.72 Eggenberger et al., 1949 
1-Nonanol [143-08-8] 20.0 -3.03 Hommelen, 1959 

 25.0 -3.13 Tewari et al., 1982 
 25.0 -2.68 Stephenson and Stuart, 1986* 

2-Nonanol [628-99-9] 25.0 -2.59 Stephenson and Stuart, 1986* 
2-Nonanone [821-55-6] 0 -2.43 Stephenson, 1992* 

 9.8 -2.52 Stephenson, 1992* 
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 25.0 -2.58 Tewari et al., 1982 
 30.3 -2.65 Stephenson, 1992* 
 39.8 -2.62 Stephenson, 1992* 
 50.0 -2.75 Stephenson, 1992* 
 60.0 -2.66 Stephenson, 1992* 
 70.4 -2.62 Stephenson, 1992* 
 81.2 -2.72 Stephenson, 1992* 
 91.2 -2.57 Stephenson, 1992* 

3-Nonanone [925-78-0] 0 -2.46 Stephenson, 1992* 
 9.5 -2.49 Stephenson, 1992* 
 29.7 -2.41 Stephenson, 1992* 
 39.8 -2.50 Stephenson, 1992* 
 50.0 -2.42 Stephenson, 1992* 

  60.6 -2.39 Stephenson, 1992* 
 80.2 -2.49 Stephenson, 1992* 

5-Nonanone [502-56-7] 0 -2.30 Stephenson, 1992* 
 9.5 -2.35 Stephenson, 1992* 
 19.8 -2.42 Stephenson, 1992* 
 30.1 -2.47 Stephenson, 1992* 
 40.8 -2.55 Stephenson, 1992* 
 50.0 -2.69 Stephenson, 1992* 
 60.6 -2.61 Stephenson, 1992* 
 70.3 -2.66 Stephenson, 1992* 
 80.0 -2.69 Stephenson, 1992* 
 90.6 -2.57 Stephenson, 1992* 

1-Nonene [124-11-8] 25.0 -5.05 Tewari et al., 1982 
Nonyl formate [5451-92-3] 0 -2.87 Stephenson, 1992* 

 9.5 -3.16 Stephenson, 1992* 
 30.7 -3.46 Stephenson, 1992* 
 40.1 -3.39 Stephenson, 1992* 
 60.1 -2.77 Stephenson, 1992* 
 70.2 -2.80 Stephenson, 1992* 
 80.1 -2.74 Stephenson, 1992* 
 90.3 -2.65 Stephenson, 1992* 

Nonyl p-hydroxybenzoate [38713-56-3] 25 -2.32 Dymicky and Huhtanen, 1979 
4-Nonylphenol [104-40-5] 20.5 -4.61 Ahel and Giger, 1993 
  25 -4.65 Brix et al., 2001 
1-Nonyne [3452-09-3] 25 -4.24 McAuliffe, 1966 
Norbormide [991-42-4] 20 -3.93 Hartley and Kidd, 1987 
Norbornene [498-66-8] 60 -1.12 Chai et al., 2005 
Norethisterone [68-22-4] 23 -4.66 Rytting et al., 2005 
Norflurazon [27314-13-2] 23 -4.04 Hartley and Kidd, 1987 
  25 -4.08 Humburg et al., 1989 
Norfloxacin [70458-96-7] 23 -2.76 Rytting et al., 2005 
Norharmane [244-63-3] 16 -3.86 pH 13, Burrows et al., 1996 

 17 -3.80 pH 13, Burrows et al., 1996 
 37 -3.60 pH 13, Burrows et al., 1996 
 38 -3.59 pH 13, Burrows et al., 1996 
 45 -3.54 pH 13, Burrows et al., 1996 

DL-Norleucine [616-06-8] 25 -1.06 Cohn et al., 1934 
Noruron [2163-79-3] 25 -3.17 Humburg et al., 1989 
Nuarimol [63284-71-9] 25 -4.08 Worthing and Hance, 1991 
2,2′,3,3′,4,4′,5,5′-Octachlorobiphenyl [35694-08-7] 22.0 -9.54 Opperhuizen et al., 1988 
2,2′,3,3′,4,5,5′,6′-Octachlorobiphenyl [74472-51-8] 25 -9.25 Dulfer et al., 1995 
2,2′,3,3′,5,5′,6,6′-Octachlorobiphenyl [2136-99-4] 25 -9.47 Dickhut et al., 1986 

 25 -9.04 Miller et al., 1984 
Octachlorodibenzo-p-dioxin [3268-87-9] 20.0 -12.06 Friesen et al., 1985 

 20 -12.06 Webster et al., 1985 
 25 -12.30 Oleszek-Kuflak et al., 2004 
 25 -12.79 Shiu et al., 1988 
 40.0 -12.17 Doucette and Andren, 1988a 
 60.0 -11.40 Doucette and Andren, 1988a 
 80.0 -11.77 Doucette and Andren, 1988a 

Octachlorodibenzofuran [39001-02-0] 25 -12.03 Oleszek-Kudlak et al., 2004 
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  39.5 -11.06 Doucette and Andren, 1988a 

 58.6 -10.50 Doucette and Andren, 1988a 
 80.0 -10.86 Doucette and Andren, 1988a 

Octadecan acid [57-11-4] 20.0 -4.99 Ralston and Hoerr, 1942 
 25 -5.68 John and McBain, 1948 

 25 -5.70 pH 5.7, Robb, 1966 
 50 -5.57 John and McBain, 1948 

Octadecane [593-45-3] 25.0 -8.08 Sutton and Calder, 1974 
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine 
 [2691-41-0] 20 -4.51 Monteil-Rivera et al., 2003 
Octamethylcyclotetrasiloxane [556-67-2] 23 -6.72 Varaprath et al., 1996 
Octamethyltrisiloxane [107-51-7] 23 -6.84 Varaprath et al., 1996 
Octanal [124-13-0] 0 -2.11 Stephenson, 1993c* 

 10.0 -2.11 Stephenson, 1993c* 
 20.0 -2.11 Stephenson, 1993c* 

 30 -2.54 Davis, 1968 
Octanoic acid [127-04-2] 20.0 -2.33 Ralston and Hoerr, 1942 
 30 -2.26 Eggenberger et al., 1949 
 40 -2.23 Eggenberger et al., 1949 
 50 -2.18 Eggenberger et al., 1949 
 60 -2.13 Eggenberger et al., 1949 

 30 -2.46 Bell, 1971 
1-Octanol [111-87-5] 20.5 -2.42 Stephenson et al., 1984* 

 20.0 -2.43 Hommelen, 1959 
 22 -2.46 Jepsen and Lick, 1999 
 25.0 -2.40 Li et al., 1992 
 25.0 -2.39 Sanemassa et al., 1987 
 25 -2.42 Shinoda et al., 1959 
 25 -2.41 Crittenden and Hixon, 1954 
 25 -2.49 Li and Andren, 1994 
 25 -2.35 Butler et al., 1933 
 30.6 -2.31 Stephenson et al., 1984* 
 40.1 -2.30 Stephenson et al., 1984* 
 50.0 -2.09 Stephenson et al., 1984* 
 60.3 -2.17 Stephenson et al., 1984* 
 70.3 -2.23 Stephenson et al., 1984* 
 80.1 -2.18 Stephenson et al., 1984* 
 90.3 -2.18 Stephenson et al., 1984* 

2-Octanol [123-96-6] 20.0 -2.07 Hommelen, 1959 
 25 -1.51 Crittenden and Hixon, 1954 
 25.0 -2.07 Stephenson and Stuart, 1986* 
 25 -2.01 Mitchell, 1926 

3-Octanol [589-98-0] 25.0 -1.97 Stephenson and Stuart, 1986* 
2-Octanone [111-13-7] 0 -1.75 Stephenson, 1992* 

 9.7 -1.78 Stephenson, 1992* 
 19.2 -1.87 Stephenson, 1992* 
 25.0 -2.05 Tewari et al., 1982 
 29.7 -2.10 Stephenson, 1992* 
 40.4 -2.10 Stephenson, 1992* 
 50.0 -2.06 Stephenson, 1992* 
 60.4 -2.08 Stephenson, 1992* 
 80.6 -2.10 Stephenson, 1992* 
 91.0 -2.14 Stephenson, 1992* 

3-Octanone [106-68-3] 0 -1.85 Stephenson, 1992* 
 20.1 -1.97 Stephenson, 1992* 
 29.7 -1.98 Stephenson, 1992* 
 39.6 -2.03 Stephenson, 1992* 
 50.0 -2.07 Stephenson, 1992* 
 60.0 -2.12 Stephenson, 1992* 
 70.5 -2.11 Stephenson, 1992* 
 80.3 -2.04 Stephenson, 1992* 
 91.0 -2.08 Stephenson, 1992* 

2-Octene [111-67-1] 15 -3.53a Natarajan and Venkatachalam, 1972 
 20 -3.60a Natarajan and Venkatachalam, 1972 
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 25 -3.67a Natarajan and Venkatachalam, 1972 
 25 -3.74b Natarajan and Venkatachalam, 1972 
 30 -3.80b Natarajan and Venkatachalam, 1972 
 35 -3.86b Natarajan and Venkatachalam, 1972 

Octyl acetate [112-14-1] 0 -2.91 Stephenson, 1992* 
 19.2 -2.94 Stephenson, 1992* 
 29.7 -2.98 Stephenson, 1992* 
 40.0 -2.98 Stephenson, 1992* 
 50.5 -3.03 Stephenson, 1992* 
 71.2 -3.01 Stephenson, 1992* 
 80.6 -3.09 Stephenson, 1992* 
 92.1 -3.16 Stephenson, 1992* 

Octylamine [111-86-4] 40.0 -1.94 Stephenson, 1993b* 
 50.0 -1.71 Stephenson, 1993b* 
 60.0 -1.68 Stephenson, 1993b* 
 70.0 -1.57 Stephenson, 1993b* 
 80.0 -1.70 Stephenson, 1993b* 
 90.0 -1.91 Stephenson, 1993b* 

2-Octylbenzene [777-22-0] 25 -5.80 Deno and Berkheimer, 1960 
Octyl formate [112-32-3] 25.0 -2.48 Stephenson and Stuart, 1986* 
Octyl gallate [1034-01-1] 30.00 -4.17 Lu and Lu, 2007* 
  35.00 -4.07 Lu and Lu, 2007* 
Octyl p-hydroxybenzoate [1219-38-1] 25 -2.48 Dymicky and Huhtanen, 1979 
4-Octylphenol [1806-26-4] 25 -4.17 Varhaníčková et al., 1995a 
1-Octyne [629-05-0] 25 -3.66 McAuliffe, 1966 

 25.0 -9.09 Doucette and Andren, 1988a 
 40.0 -8.75 Doucette and Andren, 1988a 

Ofurace [58810-48-3] 21 -3.30 Worthing and Hance, 1991 
Omeprazole [73590-58-6] 23 -4.29 Loftsson and Hreinsdóttir, 2006 
Orbencarb [34622-58-7] 27 -4.03 Worthing and Hance, 1991 
Oryzalin [19044-88-3] 25 -5.12 Humburg et al., 1989 
Ovalene [190-26-1] 20–25 -13.06 Fetzer, 2002 
Oxabetrinil [74782-23-3] 20 -4.06 Worthing and Hance, 1991 
Oxadiazon [19666-30-9] 20 -5.69 Humburg et al., 1989 
Oxadixyl [77732-09-3] 25 -1.91 Worthing and Hance, 1991 
Oxaepam [604-75-1] 23 -3.80 Loftsson and Hreinsdóttir, 2006 
Oxamyl [23135-22-0] 25 0.11 Worthing and Hance, 1991 
Oxolinic acid [14698-29-4] 25 -7.94 Worthing and Hance, 1991 
Oxycarboxin [5259-88-1] 25 -2.43 Worthing and Hance, 1991 
Oxyfluorfen [42874-03-3] 25 -6.56 Humburg et al., 1989 
Oxygen [7782-44-7] 25 -2.89 Livingston et al., 1930 
Paclobutrazol [76738-62-0] 20 -3.92 Hartley and Kidd, 1987 
Paraoxon [311-45-5] 20.0 1.12 Bowman and Sans, 1979 
Paraquat dichloride [1910-42-5] 20 0.43 Hartley and Kidd, 1987 
 25 -3.35 Freed et al., 1967 
Pebulate [1114-71-2] 3 -3.19 Freed et al., 1967 
 20 -3.53 Hartley and Kidd, 1987 
Penconazole [66246-88-6] 20 -3.61 Worthing and Hance, 1991 
Pencycuron [66063-05-6] 20 -6.04 Worthing and Hance, 1991 
Pendimethalin [40487-42-1] 25 -2.01 Humburg et al., 1989 
2,2′,3,4,4′-Pentabromodiphenyl ether [182346-21-0] 25 -7.97 Tittlemier et al., 2002 
2,2′,4,4′,5-Pentabromodiphenyl ether [60348-60-9] 25 -7.78 Tittlemier et al., 2002 
2,2′,4,4′,6-Pentabromodiphenyl ether [189084-64-8] 25 -7.15 Tittlemier et al., 2002 
2,2′,4,5,5′-Pentachlorobiphenyl [37680-72-3] 20–25 -7.50 Haque and Schmedding, 1975 

 24 -7.51 Freed et al., 1979 
  25 -8.81 Swann et al., 1983 

 25 -7.23 Miller et al., 1984 
2,2′,4,6,6′-Pentachlorobiphenyl [56558-16-8] 25 -7.32 Dunnivant and Elzerman, 1988 
2,3,3′,4,4′-Pentachlorobiphenyl [32598-14-4] 5 -8.77 Huang and Hong, 2002 
 15 -8.56 Huang and Hong, 2002 
 25 -8.29 Huang and Hong, 2002 
 35 -8.04 Huang and Hong, 2002 
2,3,4,4′,5′-Pentachlorobiphenyl [74472-37-0] 5 -8.65 Huang and Hong, 2002 
 15 -8.32 Huang and Hong, 2002 
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 25 -8.09 Huang and Hong, 2002 
 35 -7.81 Huang and Hong, 2002 
2,3′,4,4′,5-Pentachlorobiphenyl [31508-00-6] 5 -8.68 Huang and Hong, 2002 
 15 -8.43 Huang and Hong, 2002 
 25 -8.20 Huang and Hong, 2002 
 35 -7.99 Huang and Hong, 2002 
2,3′,4,4′,5′-Pentachlorobiphenyl [65510-44-3] 5 -9.04 Huang and Hong, 2002 
 15 -8.80 Huang and Hong, 2002 
 25 -8.56 Huang and Hong, 2002 
 35 -8.32 Huang and Hong, 2002 
2,3,4,5,6-Pentachlorobiphenyl [18259-05-7] 22.0 -7.38 Opperhuizen et al., 1988 

 25 -7.91 Dunnivant and Elzerman, 1988 
 25 -7.77 Miller et al., 1984 
 25 -7.68 Dunnivant and Elzerman, 1988 
 25 -7.91 Dulfer et al., 1995 

3,3′,4,4′,5-Pentachlorobiphenyl [57465-28-8] 5 -8.71 Huang and Hong, 2002 
 15 -8.53 Huang and Hong, 2002 
 25 -8.39 Huang and Hong, 2002 
 35 -8.31 Huang and Hong, 2002 
1,2,3,4,7-Pentachloro-p-dioxin [39227-61-7] 7.0 -9.85 Friesen and Webster, 1990 
 11.5 -9.73 Friesen and Webster, 1990 
 17.0 -9.61 Friesen and Webster, 1990 
 20.0 -9.47 Friesen et al., 1985 
 21.0 -9.46 Friesen and Webster, 1990 
 26.0 -9.33 Friesen and Webster, 1990 
 41.0 -8.91 Friesen and Webster, 1990 
2,3,4,7,8-Pentachlorodibenzofuran [57117-31-4] 22.7 -9.16 Friesen et al., 1990 
Pentachlorobenzene [82-68-8] 20 -5.83 Hartley and Kidd, 1987 
Pentachlorophenoxyacetic acid [2877-14-7] 25 -3.74 Leopold et al., 1960 
Pentachlorotoluene [877-11-2] 25.0 -6.98 Ma et al., 2001 
  35.0 -6.75 Ma et al., 2001 
Pentadecane [629-62-9] 25 -9.72 Tolls et al., 2002 
Pentadecanoic acid [1002-84-2] 20.0 -4.30 Ralston and Hoerr, 1942 
1-Pentadecanol [629-76-5] 25 -6.35 Robb, 1966 
Pentaerythritol [115-77-5] 30.0 -0.24 Rogers et al., 1974* 
  40.0 -0.12 Rogers et al., 1974* 
  50.1 0.00 Rogers et al., 1974* 
  60.1 0.11 Rogers et al., 1974* 
  70.2 0.23 Rogers et al., 1974* 
  75.3 0.29 Rogers et al., 1974* 
2,2,4,6,6-Pentamethylheptane [13475-82-6] 25 -6.82 Tolls et al., 2002 
Pentanal [110-62-3] 30 -0.59 Davis, 1968 
1,5-Pentane dinitrate [3457-92-9] 25 -2.19 Fischer and Ballschmiter, 1998, 1998a 
2,4-Pentanedione [123-54-6] 0 0.15 Stephenson, 1992* 

 9.6 0.17 Stephenson, 1992* 
 19.8 0.21 Stephenson, 1992* 
 29.8 0.25 Stephenson, 1992* 
 39.7 0.28 Stephenson, 1992* 
 50.1 0.32 Stephenson, 1992* 
 60.6 0.39 Stephenson, 1992* 
 70.5 0.43 Stephenson, 1992* 
 80.3 0.51 Stephenson, 1992* 
 90.5 0.60 Stephenson, 1992* 

Pentanoic acid [109-52-4] 30 -0.60 Bell, 1971 
1-Pentanol [71-41-0] 0 -0.43 Stephenson et al., 1984* 

 10.2 -0.53 Stephenson et al., 1984* 
 20 -0.57 Ginnings and Baum, 1937 
 20 -0.77 Laddha and Smith, 1948 
 20.2 -0.59 Stephenson et al., 1984* 
 25 -0.64 Li and Andren, 1994 
 25 -0.54 Hansen et al., 1949 
 25 -0.60 Ginnings and Baum, 1937 
 30 -0.63 Ginnings and Baum, 1937 
 25.0 -0.88 Tewari et al., 1982 
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 25 -0.60 Butler et al., 1933 
 25 -0.60 Crittenden and Hixon, 1954 
 25.0 -0.50 Booth and Everson, 1948 
 25 -0.54 Donahue and Bartell, 1952 
 30.6 -0.64 Stephenson et al., 1984* 
 37 -0.67 Evans et al., 1978 
 40.2 -0.67 Stephenson et al., 1984* 
 50.0 -0.68 Stephenson et al., 1984* 
 60.3 -0.68 Stephenson et al., 1984* 
 70.0 -0.66 Stephenson et al., 1984* 
 80.0 -0.65 Stephenson et al., 1984* 
 90.7 -0.60 Stephenson et al., 1984* 

2-Pentanol [6032-29-7] 0 -0.08 Stephenson et al., 1984* 
 10.1 -0.18 Stephenson et al., 1984* 
 19.5 -0.28 Stephenson et al., 1984* 
 20 -0.25 Ginnings and Baum, 1937 
 25 -0.30 Ginnings and Baum, 1937 
 30 -0.32 Ginnings and Baum, 1937 
 30.6 -0.35 Stephenson et al., 1984* 
 40.0 -0.39 Stephenson et al., 1984* 
 50.0 -0.42 Stephenson et al., 1984* 
 60.0 -0.45 Stephenson et al., 1984* 
 70.1 -0.46 Stephenson et al., 1984* 
 79.9 -0.45 Stephenson et al., 1984* 
 90.3 -0.46 Stephenson et al., 1984* 

3-Pentanol [584-02-1] 0 -0.03 Stephenson et al., 1984* 
  10.2 -0.10 Stephenson et al., 1984* 

 20.0 -0.18 Stephenson et al., 1984* 
 20 -0.19 Ginnings and Baum, 1937 
 25 -0.23 Ginnings and Baum, 1937 
 25 -0.24 Crittenden and Hixon, 1954 
 30.0 -0.22 Stephenson et al., 1984* 
 30 -0.26 Ginnings and Baum, 1937 
 40.0 -0.33 Stephenson et al., 1984* 
 50.0 -0.32 Stephenson et al., 1984* 
 60.0 -0.40 Stephenson et al., 1984* 
 70.0 -0.41 Stephenson et al., 1984* 
 80.0 -0.43 Stephenson et al., 1984* 
 90.0 -0.41 Stephenson et al., 1984* 

3-Pentanone [96-22-0] 0 -0.05 Stephenson, 1992* 
 9.7 -0.14 Stephenson, 1992* 
 19.3 -0.21 Stephenson, 1992* 
 25 -0.25 Ginnings et al., 1940 
 30.6 -0.31 Stephenson, 1992* 
 40.3 -0.35 Stephenson, 1992* 
 50.0 -0.38 Stephenson, 1992* 
 60.1 -0.40 Stephenson, 1992* 
 70.1 -0.42 Stephenson, 1992* 
 80.2 -0.44 Stephenson, 1992* 
 25.0 -0.28 Tewari et al., 1982 

2-Pentenenitrile [13284-42-9] 20 -0.91 Du Pont, 1999e* 
1-Penten-3-ol [616-25-1] 25 -0.02 Ginnings et al., 1939 
3-Penten-2-ol [1569-50-2] 25 0.02 Ginnings et al., 1939 
4-Penten-1-ol [821-09-0] 25 -0.18 Ginnings et al., 1939 
Pentyl acetate [628-63-7] 25.0 -1.84 Stephenson and Stuart, 1986* 
Pentylbenzene [528-68-1] 7.0 -4.63 Owens et al., 1986 
  10.0 -4.67 Owens et al., 1986 
  12.5 -4.63 Owens et al., 1986 
  15.0 -4.67 Owens et al., 1986 
  17.5 -4.64 Owens et al., 1986 
  20.0 -4.67 Owens et al., 1986 
  25.0 -4.59 Tewari et al., 1982 

 25.0 -4.64 Owens et al., 1986 
 30.0 -4.61 Owens et al., 1986 
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 35.0 -4.58 Owens et al., 1986 
  40.0 -4.54 Owens et al., 1986 

 45.0 -4.50 Owens et al., 1986 
tert-Pentylbenzene [2049-95-8] 25.0 -3.64 Andrews and Keefer, 1950a 
Pentyl butyrate [540-18-1] 25.0 -2.80 Stephenson and Stuart, 1986* 
Pentyl p-hydroxybenzoate [6521-29-5] 25 -3.16 Dymicky and Huhtanen, 1979 
1-Pentyl nitrate [1002-16-0] 25 -2.57 Hauff et al., 1998 
2-Pentyl nitrate [21981-48-6] 25 -2.48 Hauff et al., 1998 
1-Pentyne [627-19-0] 25.0 -1.81 Tewari et al., 1982 

 25 -1.64 McAuliffe, 1966 
Perfluidone [37924-13-3] 22 -3.80 Worthing and Hance, 1991 
Permethrin [52645-53-1] 20–25 -6.99 Coats and O’Donnel-Jeffrey, 1979 
Perphenazine [58-39-9] 23 -4.34 Rytting et al., 2005 
Perylene [198-55-0] 20 -8.56 Gridin et al., 1998 
  20 -9.54 Schlautman et al., 2004 
  25 -8.80 Mackay and Shiu, 1977 
Phenacetin [62-44-2] 23 -2.35 Rytting et al., 2005 
 25 -2.37 Budavari et al., 1996 
  30 -2.28 Yalkowsky et al., 1983a 
1,10-Phenanthroline [66-71-7] 25.0 -1.83 Burgess and Haines, 1978 
  30.8 -1.73 Burgess and Haines, 1978 
  34.8 -1.68 Burgess and Haines, 1978 
  40.0 -1.59 Burgess and Haines, 1978 
  45.4 -1.54 Burgess and Haines, 1978 
  50.0 -1.47 Burgess and Haines, 1978 
Phenazopyridene [94-78-0] 25 -3.69 Onofrey and Kazan, 2003 
sec-Phenethyl alcohol [98-85-1] 25 -1.80 Southworth and Keller, 1986 
Phenetole [103-73-1] 25.0 -2.33 Vesala, 1974 

 25 -2.35 McGowan et al., 1966 
Phenisopham [57375-63-0] 25 -5.06 Hartley and Kidd, 1987 
Phenmedipham [13684-63-4] 20 -5.48 Fühner and Geiger, 1977 
Phenobarbital [50-06-6] 30 -2.26 Yalkowsky et al., 1983a 
Phenolphthalein [77-09-8] 20–25 -4.90 Dehn, 1917 
 23 -5.00 Rytting et al., 2005 
Phenothrin [26002-80-2] 30 -2.24 Worthing and Hance, 1991 
Phenoxyacetic acid [122-59-8] 10 -1.10 Freed et al., 1979 
2-Phenoxyethanol [112-99-6] 10.0 -0.73 Stephenson, 1993d* 
  20.0 -0.68 Stephenson, 1993d* 
  30.0 -0.74 Stephenson, 1993d* 
  40.0 -0.67 Stephenson, 1993d* 
  50.0 -0.64 Stephenson, 1993d* 
  60.0 -0.59 Stephenson, 1993d* 
  70.0 -0.61 Stephenson, 1993d* 
  80.0 -0.48 Stephenson, 1993d* 
  90.0 -0.39 Stephenson, 1993d* 
2-Phenoxyethyl acetate [6192-44-5] 20.0 -1.61 Stephenson, 1993d* 
  30.0 -1.57 Stephenson, 1993d* 
  40.0 -1.79 Stephenson, 1993d* 
  50.0 -1.81 Stephenson, 1993d* 
  60.0 -1.88 Stephenson, 1993d* 
  70.0 -1.81 Stephenson, 1993d* 
  80.0 -1.69 Stephenson, 1993d* 
  90.0 -1.60 Stephenson, 1993d* 
Phenthoate [2597-03-7] 24 -4.46 Worthing and Hance, 1991 
Phenyl acetate [122-79-2] 0 -1.34 Stephenson, 1992* 

 9.7 -1.35 Stephenson, 1992* 
 20.0 -1.36 Stephenson, 1992* 
 29.7 -1.39 Stephenson, 1992* 
 40.0 -1.34 Stephenson, 1992* 
 51.0 -1.36 Stephenson, 1992* 
 60.7 -1.28 Stephenson, 1992* 

  70.5 -1.29 Stephenson, 1992* 
 80.2 -1.23 Stephenson, 1992* 
 90.8 -1.18 Stephenson, 1992* 
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Phenylacetic acid [103-82-2] 20 -0.93 Freed et al., 1979 
  25 -0.90 Hammett and Chapman, 1934 
 25 -0.94 Gracin and Rasmuson, 2002 
DL-Phenylalanine [150-30-1] 25.1 -0.76 Nozaki and Tanford, 1963 
4-Phenylbenzoic acid [92-92-2] 37 -4.23 Parshad et al., 2002 
Phenylbutazone [50-33-9] 20 -4.08 Hafkenscheid and Tomlinson, 1983 
 23 -4.13 Rytting et al., 2005 
2-Phenyldecane [4537-13-7] 25.0 -7.59e Sherblom et al., 1992 
3-Phenyldecane [4621-36-7] 25.0 -7.42e Sherblom et al., 1992 
4-Phenyldecane [4537-12-6] 25.0 -7.44e Sherblom et al., 1992 
5-Phenyldecane [4537-11-5] 25.0 -7.46e Sherblom et al., 1992 
2-Phenyldodecane [2719-61-1] 25.0 -8.40e Sherblom et al., 1992 
3-Phenyldodecane [2400-00-2] 25.0 -8.15e Sherblom et al., 1992 
4-Phenyldodecane [2719-64-4] 25.0 -8.30e Sherblom et al., 1992 
5-Phenyldodecane [2719-63-6] 25.0 -8.30e Sherblom et al., 1992 
6-Phenyldodecane [2719-62-2] 25.0 -8.40e Sherblom et al., 1992 
m-Phenylenediamine [108-45-2] 25 0.51 Du Pont, 1999f* 
2-Phenylenediamine [95-54-5] 35 -0.43 Du Pont, 1999g* 
3-Phenylenediamine [108-54-5] 20 0.34 Budavari et al., 1996 

 40 0.92 Du Pont, 1999f* 
Phenyl ether [101-84-8] 25.0 -3.96 Vesala, 1974 
2-Phenylethanol [60-12-8] 25.0 -0.67 Stephenson and Stuart, 1986* 
D-Phenylglycine [875-74-1] 25 -1.52 Rudolph et al., 2001 
Phenylmercury acetate [62-38-4] 15 -1.89 Hartley and Kidd, 1987 
4-Phenyl-2-nitrophenol [885-82-5] 20.0 -4.41 Schwarzenbach et al., 1988 
2-Phenylphenol [90-43-7] 25 -2.39 Worthing and Hance, 1991 
1-Phenyl-1-propanol [93-54-9] 25.0 -1.12 Stephenson and Stuart, 1986* 
Phenyl salicylate [118-55-8] 20–25 -2.73 Dehn, 1917 
  25 -3.16 Budavari et al., 1996 
2-Phenyltetradecane [4534-59-2] 25.0 -8.40e Sherblom et al., 1992 
3-Phenyltetradecane [4534-58-1] 25.0 -8.30e Sherblom et al., 1992 
4-Phenyltetradecane [4534-57-0] 25.0 -8.40e Sherblom et al., 1992 
5-Phenyltetradecane [4534-56-9] 25.0 -8.30e Sherblom et al., 1992 
6-Phenyltetradecane [4534-55-8] 25.0 -8.40e Sherblom et al., 1992 
Phenylthourea [103-85-5] 25 -1.80 Budavari et al., 1996 
2-Phenyltridecane [4534-53-6] 25.0 -8.40e Sherblom et al., 1992 
3-Phenyltridecane [4534-52-5] 25.0 -8.40e Sherblom et al., 1992 
4-Phenyltridecane [4534-51-4] 25.0 -8.40e Sherblom et al., 1992 
5-Phenyltridecane [4534-50-3] 25.0 -8.40e Sherblom et al., 1992 
6-Phenyltridecane [4534-49-0] 25.0 -8.40e Sherblom et al., 1992 
2-Phenylundecane [4536-88-3] 25.0 -8.10e Sherblom et al., 1992 
3-Phenylundecane [4536-87-2] 25.0 -7.92e Sherblom et al., 1992 
4-Phenylundecane [4536-86-1] 25.0 -8.05e Sherblom et al., 1992 
5-Phenylundecane [4537-57-0] 25.0 -8.00e Sherblom et al., 1992 
6-Phenylundecane [4537-14-8] 25.0 -7.96e Sherblom et al., 1992 
Phenytoin [57-41-0] 23 -4.12 Rytting et al., 2005 
Phloroglucinol [108-73-6] 20–25 -1.05 Dehn, 1917 
Phorate [298-02-2] 20.0 -4.16 Bowman and Sans, 1979 
Phosalone [2310-17-0] 10 -5.49 Bowman and Sans, 1985 
 20 -5.15 Bowman and Sans, 1985 
 20 -5.23 Chiou et al., 1977 
 30 -5.00 Bowman and Sans, 1985 
Phosdiphen [36519-00-3] 20 -5.77 Worthing and Hance, 1991 
Phosmet [732-11-6] 25 -4.16 Worthing and Hance, 1991 
Phoxim [14816-18-3] 10 -4.96 Bowman and Sans, 1985 
 20 -4.86 Bowman and Sans, 1985 
 30 -4.78 Bowman and Sans, 1985 
o-Phthalic acid [88-99-3] 25 -1.37 McMaster et al., 1921* 
 25.0 -1.37 Bretti et al., 2005 
  27.00 -2.97 Han et al., 1999 
  35 -1.21 McMaster et al., 1921* 
  45 -1.06 McMaster et al., 1921* 
  55 -0.88 McMaster et al., 1921* 
  65 -0.71 McMaster et al., 1921* 
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  75 -0.53 McMaster et al., 1921* 
  85 -0.33 McMaster et al., 1921* 
m-Phthalic acid [121-91-5] 27.00 -1.38 Han et al., 1999 
p-Phthalic acid [88-99-3] 27.00 -3.55 Han et al., 1999 
Phthalimide [85-41-6] 20–25 -2.39 Dehn, 1917 
Picloram [1918-02-1] 10 -3.74 pH 0.20, Cheung and Biggar, 1974 
  10 -3.79 pH 1.10, Cheung and Biggar, 1974 
  10 -3.43 pH 2.0, Cheung and Biggar, 1974 
  10 -2.71 pH 2.8, Cheung and Biggar, 1974 
  10 -1.04 pH 4.2, Cheung and Biggar, 1974 
  10 -0.46 pH 4.7, Cheung and Biggar, 1974 
  20 -3.52 pH 0.20, Cheung and Biggar, 1974 
  20 -3.59 pH 1.10, Cheung and Biggar, 1974 
  20 -3.25 pH 2.0, Cheung and Biggar, 1974 
  20 -2.65 pH 2.8, Cheung and Biggar, 1974 
  20 -1.09 pH 4.2, Cheung and Biggar, 1974 
  20 -0.51 pH 4.7, Cheung and Biggar, 1974 
  30 -3.31 pH 0.20, Cheung and Biggar, 1974 
  30 -3.35 pH 1.10, Cheung and Biggar, 1974 
  30 -3.07 pH 2.0, Cheung and Biggar, 1974 
  30 -2.55 pH 2.8, Cheung and Biggar, 1974 
  30 -1.05 pH 4.2, Cheung and Biggar, 1974 
  30 -0.47 pH 4.7, Cheung and Biggar, 1974 
  40 -3.05 pH 0.20, Cheung and Biggar, 1974 
  40 -3.08 pH 1.10, Cheung and Biggar, 1974 
  40 -2.88 pH 2.0, Cheung and Biggar, 1974 
  40 -2.48 pH 2.8, Cheung and Biggar, 1974 
  40 -1.05 pH 4.2, Cheung and Biggar, 1974 
  40 -0.49 pH 4.7, Cheung and Biggar, 1974 
Pimaricin [7681-93-8] 20-22 -2.21 Worthing and Hance, 1991 
Pindone [83-26-1] 25 -4.11 Worthing and Hance, 1991 
(–)-α-Pinene [7785-26-4] 20 -3.88 Cal, 2006 
  25 -4.43 Fichan et al., 1999 
  25.00 -4.41 Tamura and Li, 2005c 

(–)-β-Pinene [18172-67-3] 20 -3.77 Cal, 2006 
  25 -4.09 Fichan et al., 1999 
  25.00 -4.03 Tamura and Li, 2005c 

α-Pinene oxide [1686-14-2] 25 -2.59 Fichan et al., 1999 
Piperine [94-62-2] 20–25 -3.46 Dehn, 1917 
Piperitone [89-81-6] 10 -1.71 Smyrl and LeMaguer, 1980 
 20 -1.78 Smyrl and LeMaguer, 1980 
 30 -1.81 Smyrl and LeMaguer, 1980 
Piperophos [24151-93-7] 20 -4.15 Worthing and Hance, 1991 
Pirimicarb [23103-98-2] 25 -1.95 Worthing and Hance, 1991 
Pirimiphos-methyl [29232-93-7] 10 -4.10 Bowman and Sans, 1985 
 20 -3.95 Bowman and Sans, 1985 
 30 -3.79 Bowman and Sans, 1985 
Piroxicam [36322-90-4] 25 -4.52 Wilson et al., 2005 
Plifenate [21757-82-4] 20 -2.82 Hartley and Kidd, 1987 
Potassium acetate [127-08-2] 25 1.00 Budavari et al., 1996 
Potassium antimony tartrate [28300-74-5] 25 -0.61 Budavari et al., 1996 
Potassium bicarbonate [298-14-6] 20 0.52 Trypuć et al., 2001 
 25 0.50 Budavari et al., 1996 
 30 0.59 Trypuć et al., 2001 
 40 0.66 Trypuć et al., 2001 
 50 0.72 Trypuć et al., 2001 
Potassium bitartrate [868-14-4] 4.7 -1.85 Sousa and Lopes, 2001 
  6.8 -1.80 Sousa and Lopes, 2001 
  8.6 -1.76 Sousa and Lopes, 2001 
  10.9 -1.71 Sousa and Lopes, 2001 
  14.8 -1.64 Sousa and Lopes, 2001 
  18.5 -1.58 Sousa and Lopes, 2001 
  20 -1.55 Richert, 1930 
  21.4 -1.53 Sousa and Lopes, 2001 



1238    Groundwater Chemicals Desk Reference 
 

 

 Temp. Log S  
Chemical [CASRN] °C mol/L Reference 
  23.2 -1.50 Sousa and Lopes, 2001 
  25.0 -1.47 Sousa and Lopes, 2001 
  25.5 -1.47 Sousa and Lopes, 2001 
  27.0 -1.44 Sousa and Lopes, 2001 
  29.1 -1.41 Sousa and Lopes, 2001 
  31.5 -1.38 Sousa and Lopes, 2001 
  33.0 -1.35 Sousa and Lopes, 2001 
  34.9 -1.32 Sousa and Lopes, 2001 
  37.0 -1.29 Sousa and Lopes, 2001 
Potassium bromate [7758-01-2] 25 -0.32 Budavari et al., 1996 
Potassium bromide [7758-02-3] 5.0 0.67 Eddy and Menzies, 1940 
  11.3 0.70 Eddy and Menzies, 1940 
 18.1 0.73 Eddy and Menzies, 1940 
  25 0.53 Scott and Frazier, 1927 
  25 0.54 Al-Sahhaf and Kapetanovic, 1997* 
 25.2 0.76 Eddy and Menzies, 1940 
Potassium carbonate sequihydrate [6381-79-9] 25 0.70 Budavari et al., 1996 
Potassium chlorate [381-04-9] 25 -0.16 Budavari et al., 1996 
Potassium chloride [7447-40-7] 8.9 0.62 Sousa and Lopes, 2001 
  13.2 0.64 Sousa and Lopes, 2001 
  16.13 0.64 Sunier and Baumbach, 1976 
  15.8 0.64 Sousa and Lopes, 2001 
  18.9 0.66 Sousa and Lopes, 2001 
  20.00 0.65 Zhang et al., 1998 
  21.97 0.67 Sunier and Baumbach, 1976 
  23.50 0.67 Sunier and Baumbach, 1976 
  24.3 0.68 Sousa and Lopes, 2001 
  25 0.55 Scott and Frazier, 1927 
  25 0.62 Budavari et al., 1996 
  25.00 0.68  Zhang et al., 1998 
  26.32 0.68 Sunier and Baumbach, 1976 
  28.2 0.69 Sousa and Lopes, 2001 
  30.00 0.69 Zhang et al., 1998 
  30.80 0.70 Sunier and Baumbach, 1976 
  31.1 0.70 Sousa and Lopes, 2001 
  31.59 0.70 Sunier and Baumbach, 1976 
  31.8 0.70 Sousa and Lopes, 2001 
  34.0 0.72 Sousa and Lopes, 2001 
  35.00 0.70 Zhang et al., 1998 
  37.62 0.72 Sunier and Baumbach, 1976 
  39.7 0.73 Sousa and Lopes, 2001 
  40 0.73 Maeda et al., 2002 
  40.00 0.72 Zhang et al., 1998 
  41.00 0.73 Sunier and Baumbach, 1976 
  45.00 0.73 Zhang et al., 1998 
  48.12 0.76 Sunier and Baumbach, 1976 
  50.00 0.75 Zhang et al., 1998 
  53.27 0.77 Sunier and Baumbach, 1976 
  53.82 0.77 Sunier and Baumbach, 1976 
  55.00 0.76 Zhang et al., 1998 
  60.00 0.77 Zhang et al., 1998 
  62.88 0.79 Sunier and Baumbach, 1976 
  65.00 0.78 Zhang et al., 1998 
  66.23 0.80 Sunier and Baumbach, 1976 
  69.12 0.81 Sunier and Baumbach, 1976 
  70.00 0.80 Zhang et al., 1998 
  75.00 0.82 Zhang et al., 1998 
  77.07 0.83 Sunier and Baumbach, 1976 
  85.26 0.84 Sunier and Baumbach, 1976 
Potassium chromate [7789-00-6] 25 0.45 Budavari et al., 1996 
Potassium dichromate [7778-50-9] 25 -0.32 Budavari et al., 1996 
Potassium ferricyanide [13746-66-2] 20 -0.02 Brisset, 1982 
  25 0.06 Budavari et al., 1996 
Potassium ferrocyanide [13943-58-3] 25 -0.12 Budavari et al., 1996 
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Potassium fluoride [13455-21-5] 18 0.88 Budavari et al., 1996 
Potassium formate [590-29-4] 18 1.16 Budavari et al., 1996 
Potassium hydroxide [1310-58-3] 15 1.15 Budavari et al., 1996 
Potassium iodate [7758-05-6] 25 -0.38 Budavari et al., 1996 
Potassium iodide [7681-11-0] 0 0.89 Kracek, 1931 
 6.2 0.90 Eddy and Menzies, 1940 
 11.2 0.92 Eddy and Menzies, 1940 
  20 0.94 Kracek, 1931 
  20 0.78 Kirschman and Pomeroy, 1943 
  25 0.56 Scott and Frazier, 1927 
  25 0.56 Al-Sahhaf and Kapetanovic, 1997* 
  40 0.98 Kracek, 1931 
  60 1.02 Kracek, 1931 
  80 1.05 Kracek, 1931 
Potassium nitrate [7757-79-1] 20.00 0.49 Zhang et al., 1998 
  25.00 0.56  Zhang et al., 1998 
  30.00 0.63 Zhang et al., 1998 
  35.00 0.72 Zhang et al., 1998 
  40.00 0.78 Zhang et al., 1998 
  45.00 0.86 Zhang et al., 1998 
  50.00 0.91 Zhang et al., 1998 
  55.00 0.98 Zhang et al., 1998 
  60.00 1.03 Zhang et al., 1998 
  65.00 1.08 Zhang et al., 1998 
  70.00 1.13 Zhang et al., 1998 
  75.00 1.18 Zhang et al., 1998 
Potassium nitrite [7758-09-0] 20 1.16 Budavari et al., 1996 
Potassium oxalate monohydrate [6487-48-5] 25 0.27 Budavari et al., 1996 
Potassium perchlorate [7778-74-7] 25 -0.71 Budavari et al., 1996 
Potassium periodate [7790-21-8] 13 -1.54 Budavari et al., 1996 
Potassium permanganate [7722-64-7] 0 -0.76 Baxter et al., 1906* 
 9.8 -0.58 Baxter et al., 1906* 
 19.8 -0.42 Baxter et al., 1906* 
 24.8 -0.35 Baxter et al., 1906* 
 25 -0.33 Trimble, 1922 
 29.8 -0.28 Baxter et al., 1906* 
 34.8 -0.21 Baxter et al., 1906* 
 40.0 -0.15 Baxter et al., 1906* 
 45.0 -0.09 Baxter et al., 1906* 
 50.0 -0.04 Baxter et al., 1906* 
 55.0 -0.01 Baxter et al., 1906* 
 65.0 0.10 Baxter et al., 1906* 
Potassium sodium tartrate [304-59-6] 25.0 0.40 Ogawa and Satoh, 1976 
Potassium sodium tartrate tetrahydrate [6381-59-5] 25 0.26 Budavari et al., 1996 
Potassium stannate [12142-33-5] 15.5 0.45 Budavari et al., 1996 
Potassium sulfate [7778-80-5] 25 -0.17 Budavari et al., 1996 
  40 0.73 Maeda et al., 2002 
Potassium vanadate [13769-43-2] 20 -0.22 Trypuć and Stefanowicz, 1997 
  30 -0.07 Trypuć and Stefanowicz, 1997 
  40 0.07 Trypuć and Stefanowicz, 1997 
  50 0.25 Trypuć and Stefanowicz, 1997 
Prallethrin [23031-36-9] 25 -4.57 Worthing and Hance, 1991 
Praseodymium sulfate [10277-44-8] 25 -0.72 Spedding and Jaffe, 1954* 
Prazepam [2955-38-6] 23 -4.89 Loftsson and Hreinsdóttir, 2006 
Praziquantel [55268-74-1] 23 -3.19 Rytting et al., 2005 
Prednisolone [50-24-8] 23 -3.18 Rytting et al., 2005 
  23 -2.97 Loftsson and Hreinsdóttir, 2006 
  30 -3.10 Yalkowsky et al., 1983a 
  37 -3.01 Hamlin et al., 1965 
Prednisone [53-03-2] 25 -3.30 Millipore, 2003 
Pregnenolone [145-13-1] 23 -3.98 Loftsson and Hreinsdóttir, 2006 
Pretilachlor [51218-49-6] 20 -3.80 Worthing and Hance, 1991 
Primidone [125-33-7] 23 -2.36 Rytting et al., 2005 
Primisulfuron [86209-51-0] 20 -3.83 pH 7, Worthing and Hance, 1991 



1240    Groundwater Chemicals Desk Reference 
 

 

 Temp. Log S  
Chemical [CASRN] °C mol/L Reference 

 20 -2.02 pH 9, Worthing and Hance, 1991 
Prochloraz [67747-09-5] 25 -4.04 Worthing and Hance, 1991 
Procymidone [32809-16-8] 25 -4.80 Worthing and Hance, 1991 
Prodiamine [29091-21-2] 25 -3.43 Humburg et al., 1989 
Profenofos [41198-08-7] 20 -4.27 Ellgehausen et al., 1980, 1981 
Profluralin [26399-36-0] 20 -6.54 Ellgehausen et al., 1981 
Progesterone [57-83-0] 23 -4.17 Rytting et al., 2005 
  23 -5.70 Loftsson and Hreinsdóttir, 2006 
Proglinazine-ethyl [68228-18-2] 25 -2.56 Worthing and Hance, 1991 
Prohexadione-calcium [124537-28-6] 20 -3.17 Worthing and Hance, 1991 
DL-Proline[609-36-9] 20.0 1.10 Jin and Chao, 1992* 
 25.0 1.13 Jin and Chao, 1992* 
 40.0 1.19 Jin and Chao, 1992* 
 50.0 1.27 Jin and Chao, 1992* 
 60.0 1.36 Jin and Chao, 1992* 
Promecarb [2631-37-0] 25 -3.36 Worthing and Hance, 1991 
Prometon [1610-18-0] 20 -2.56 Fühner and Geiger, 1977 

 20 -2.48 Humburg et al., 1989 
 26.0 -1.73 pH 2.0, Ward and Weber, 1968 
 26.0 -2.35 pH 3.0, Ward and Weber, 1968 
 26.0 -2.58 pH 5.0, Ward and Weber, 1968 
 26.0 -2.52 pH 7.0, Ward and Weber, 1968 
 26.0 -2.53 pH 10.0, Ward and Weber, 1968 

Prometryn [7287-19-6] 20 -3.78 Fühner and Geiger, 1977 
 20 -3.70 Humburg et al., 1989 
 25 -4.68 Somasundaram et al., 1991 
 26.0 -1.87 pH 2.0, Ward and Weber, 1968 
 26.0 -3.07 pH 3.0, Ward and Weber, 1968 
 26.0 -3.76 pH 5.0, Ward and Weber, 1968 
 26.0 -3.78 pH 7.0, Ward and Weber, 1968 
 26.0 -3.76 pH 10.0, Ward and Weber, 1968 

Pronamide [23950-58-5] 25 -4.23 Hartley and Kidd, 1987 
Propachlor [1918-16-7] 20 -2.56 Humburg et al., 1989 

 25 -2.40 Swann et al., 1983 
Propamocarb hydrochloride [25606-41-1] 25 0.59 Worthing and Hance, 1991 
1,3-Propane dinitrate [3457-90-7] 25 -1.15 Fischer and Ballschmiter, 1998, 1998a 
Propanil [709-98-8] 20 -3.22 Fühner and Geiger, 1977 
Propaphos [7292-16-2] 25 -3.39 Worthing and Hance, 1991 
Propaquizafop [111479-05-1] 25 -5.37 Worthing and Hance, 1991 
Propargite [2312-35-8] 29 -5.26 Worthing and Hance, 1991 
Propazine [139-40-2] 20 -4.66 Fühner and Geiger, 1977 

 26.0 -3.21 pH 1.0, Ward and Weber, 1968 
 26.0 -4.08 pH 2.0, Ward and Weber, 1968 
 26.0 -4.68 pH 3.0, Ward and Weber, 1968 
 26.0 -4.57 pH 5.0, Ward and Weber, 1968 
 26.0 -4.70 pH 7.0, Ward and Weber, 1968 
 26.0 -4.66 pH 10.0, Ward and Weber, 1968 

Propene [115-07-1] 25 -2.32 McAuliffe, 1966 
Propetamphos [31218-83-4] 23 -3.41 Worthing and Hance, 1991 
Propham [122-42-9] 3 -3.08 Freed et al., 1967 
  25 -2.85 Freed et al., 1967 
Propioconazole [60207-90-1] 20 -3.49 Worthing and Hance, 1991 
Propionaldehyde [123-38-6] 12.3  0.91 Stephenson, 1993c* 

 15.6  0.80 Stephenson, 1993c* 
 20.0  0.73 Stephenson, 1993c* 
 30.0  0.67 Stephenson, 1993c* 
 40.0  0.61 Stephenson, 1993c* 
 50.0  0.53 Stephenson, 1993c* 

Propiophenone [93-55-0] 19.4 -1.62 Stephenson, 1992* 
 40.8 -1.65 Stephenson, 1992* 
 60.3 -1.83 Stephenson, 1992* 
 71.2 -1.66 Stephenson, 1992* 
 80.2 -1.75 Stephenson, 1992* 
 90.5 -1.62 Stephenson, 1992* 
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Propoxur [114-26-1] 10 -2.08 Bowman and Sans, 1985 
 20 -2.04 Bowman and Sans, 1985 
 30 -1.78 Bowman and Sans, 1985 
Propranolol [525-66-6] 25 -3.30 Onofrey and Kazan, 2003 
Propyl p-aminobenzoate [94-12-2] 37 -2.33 Yalkowsky et al., 1972 
4-Propylbenzoic acid [2438-05-3] 37 -3.33 Parshad et al., 2002 
Propyl bromide [106-94-5] 30 -1.72 Gross and Saylor, 1931 
Propyl butyrate [105-66-8] 25.0 -1.88 Stephenson and Stuart, 1986* 
Propylene glycol diacetate [623-84-7] 0 -0.37 Stephenson, 1993d* 
  10.0 -0.35 Stephenson, 1993d* 
  20.0 -0.32 Stephenson, 1993d* 
  30.0 -0.36 Stephenson, 1993d* 
  40.0 -0.34 Stephenson, 1993d* 
  50.0 -0.33 Stephenson, 1993d* 
  60.0 -0.33 Stephenson, 1993d* 
  70.0 -0.33 Stephenson, 1993d* 
  80.0 -0.30 Stephenson, 1993d* 
  90.0 -0.30 Stephenson, 1993d* 
Propylene glycol monobutyl ether [5131-66-8] 0 -0.06 Stephenson, 1993d* 
  10.0 -0.16 Stephenson, 1993d* 
  20.0 -0.31 Stephenson, 1993d* 
  30.0 -0.43 Stephenson, 1993d* 
  40.0 -0.52 Stephenson, 1993d* 
  50.0 -0.61 Stephenson, 1993d* 
  60.0 -0.67 Stephenson, 1993d* 
  70.0 -0.71 Stephenson, 1993d* 
  80.0 -0.73 Stephenson, 1993d* 
  90.0 -0.74 Stephenson, 1993d* 
Propylene glycol mono-tert-butyl ether [57018-52-7] 7.7 0.40 Stephenson, 1993d* 
  9.0 0.34 Stephenson, 1993d* 
  11.0 0.25 Stephenson, 1993d* 
  13.0 0.26 Stephenson, 1993d* 
  14.0 0.25 Stephenson, 1993d* 
  15.0 0.23 Stephenson, 1993d* 
  17.0 0.20 Stephenson, 1993d* 
  20.0 0.16 Stephenson, 1993d* 
  25.0 0.13 Stephenson, 1993d* 
  30.0 0.05 Stephenson, 1993d* 
  40.0 -0.08 Stephenson, 1993d* 
  50.0 -0.18 Stephenson, 1993d* 
  60.0 -0.31 Stephenson, 1993d* 
  70.0 -0.38 Stephenson, 1993d* 
  80.0 -0.44 Stephenson, 1993d* 
Propylene glycol monomethyl ether acetate [108-65-6] 0 0.33 Stephenson, 1993d* 
  10.9 0.28 Stephenson, 1993d* 
  20.0 0.21 Stephenson, 1993d* 
  30.0 0.14 Stephenson, 1993d* 
  40.0 0.08 Stephenson, 1993d* 
  49.8 0.03 Stephenson, 1993d* 
  59.7 -0.01 Stephenson, 1993d* 
  70.6 -0.05 Stephenson, 1993d* 
  80.6 -0.05 Stephenson, 1993d* 
  90.0 -0.08 Stephenson, 1993d* 
Propylene glycol monophenyl ether [770-35-4] 0 -0.83 Stephenson, 1993d* 
  10.0 -0.93 Stephenson, 1993d* 
  20.0 -0.91 Stephenson, 1993d* 
  30.0 -1.05 Stephenson, 1993d* 
  40.0 -1.02 Stephenson, 1993d* 
  50.0 -0.97 Stephenson, 1993d* 
  60.0 -0.96 Stephenson, 1993d* 
  70.0 -0.94 Stephenson, 1993d* 
  80.0 -0.90 Stephenson, 1993d* 
  90.0 -0.86 Stephenson, 1993d* 
Propyl ether [111-43-3] 0 -1.25 Bennett and Philip, 1928* 
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  10 -1.40 Bennett and Philip, 1928* 
  15 -1.43 Bennett and Philip, 1928* 
  20 -1.53 Bennett and Philip, 1928* 
  25 -1.61 Bennett and Philip, 1928* 
Propyl gallate [121-79-9] 20.00 -1.88 Lu and Lu, 2007* 
  30.00 -1.78 Lu and Lu, 2007* 
Propyl p-hydroxybenzoate [94-13-3] 23 -2.74 Rytting et al., 2005 
  23 -2.98 Loftsson and Hreinsdóttir, 2006 
  25 -2.56 Dymicky and Huhtanen, 1979 
  30 -2.35 Yalkowsky et al., 1983a 
Propyl isopropyl ether [627-08-7] 10 -1.13 Bennett and Philip, 1928* 
  15 -1.23 Bennett and Philip, 1928* 
  20 -1.30 Bennett and Philip, 1928* 
  25 -1.34 Bennett and Philip, 1928* 
4-Propylphenol [645-56-7] 25 -2.03 Varhaníčková et al., 1995a 
Propyl propanoate [106-36-5] 25.0 -1.29 Stephenson and Stuart, 1986* 
Propyne [74-99-7] 25 -1.06 McAuliffe, 1966 
Prosulfocarb [52888-80-9] 20 -4.28 Worthing and Hance, 1991 
Prothiofos [34643-46-4] 20 -6.84 Worthing and Hance, 1991 
Prothoate [2275-18-5] 20 -2.06 Worthing and Hance, 1991 
Puerarin [3681-99-0] 15.0 -2.09 Wang et al., 2005 
 20.0 -2.02 Wang et al., 2005 
 25.0 -1.96 Wang et al., 2005 
 30.0 -1.90 Wang et al., 2005 
 35.0 -1.85 Wang et al., 2005 
 40.0 -1.77 Wang et al., 2005 
 45.0 -1.69 Wang et al., 2005 
 50.0 -1.61 Wang et al., 2005 
 55.0 -1.55 Wang et al., 2005 
(+)-Pulegone [89-82-7] 10 -1.97 Smyrl and LeMaguer, 1980 
  20 -2.04 Smyrl and LeMaguer, 1980 
  30 -2.10 Smyrl and LeMaguer, 1980 
Pyraclofos [77458-01-6] 20 -4.04 Worthing and Hance, 1991 
Pyrazinamide [98-96-4] 23 -0.57 Rytting et al., 2005 
Pyrazolynate [58011-68-0] 25 -6.89 Worthing and Hance, 1991 
Pyrazon [58858-18-7] 20 -2.74 Humburg et al., 1989 
Pyrazophos [13457-18-6] 20 -4.95 Worthing and Hance, 1991 
Pyrazosulfuron-ethyl [93697-74-6] 20 -4.46 Worthing and Hance, 1991 
Pyrazoxyfen [71561-11-0] 20 -5.65 Worthing and Hance, 1991 
Pyridaben [96489-71-3] 20 -7.48 Worthing and Hance, 1991 
Pyridate [55512-33-9] 20 -5.40 Humburg et al., 1989 
Pyrifenox [88283-41-4] 20 -3.41 Worthing and Hance, 1991 
Pyriproxyfen [95737-68-1] 20–25 0.08 Worthing and Hance, 1991 
Proquilon [57369-32-1] 20 -1.64 Worthing and Hance, 1991 
Quinalphos [13593-03-8] 23–24 -4.13 Worthing and Hance, 1991 
Quinclorac [84087-01-4] 20 -3.52 Humburg et al., 1989 

 20 -3.50 Worthing and Hance, 1991 
Quinidine [56-54-2] 23 -2.77 Rytting et al., 2005 
Quinine [130-95-0] 23 -2.43 Rytting et al., 2005 
Quinmerac [90717-03-6] 20 -4.00 Worthing and Hance, 1991 
Quinoline [91-22-5] 0 -1.26 Stephenson, 1993a* 

 10.0 -1.22 Stephenson, 1993a* 
 20.0 -1.19 Stephenson, 1993a* 
 23 -1.28 Fu and Luthy, 1986 
 30.0 -1.29 Stephenson, 1993a* 
 40.0 -1.21 Stephenson, 1993a* 
 50.0 -1.19 Stephenson, 1993a* 
 60.0 -1.22 Stephenson, 1993a* 
 70.0 -1.21 Stephenson, 1993a* 
 80.0 -1.14 Stephenson, 1993a* 
 90.0 -1.00 Stephenson, 1993a* 

Quizalofop-ethyl [76578-14-8] 20 -5.09 Humburg et al., 1989 
Quizalofop-P-ethyl [100646-51-3] 20 -5.97 Worthing and Hance, 1991 
Quizalofop-P-tefuryl [119738-06-6] 25 -5.03 Hartley and Kidd, 1987 
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Raloxifene hydrochloride [82640-04-8] 25 -2.91 Teeter and Meyerhoff, 2002 
  25 -3.17 pH 5, Teeter and Meyerhoff, 2002 
  25 -4.58 pH 7, Teeter and Meyerhoff, 2002 
  25 -5.74 pH 9, Teeter and Meyerhoff, 2002 
Resorcinol [108-46-3] 25 0.79 Budavari et al., 1996 
  33.61 0.79 Walker et al., 1931 
  44.5 0.83 Walker et al., 1931 
  49.3 0.85 Walker et al., 1931 
  50.4 0.85 Walker et al., 1931 
  64.4 0.89 Walker et al., 1931 
  70.7 0.90 Walker et al., 1931 
  80.5 0.92 Walker et al., 1931 
  88.5 0.93 Walker et al., 1931 
Retinol [68-26-8] 23 -3.84 Loftsson and Hreinsdóttir, 2006 
Rofecoxib [162011-90-7] 25.00 -4.58 Desai et al., 2003 
  30.00 -4.52 Desai et al., 2003 
  35.00 -4.45 Desai et al., 2003 
Rotenone [83-79-4] 100 -4.42 Worthing and Hance, 1991 
Rubidium bromide [7789-39-1] 25 0.71 Budavari et al., 1996 
Rubidium chloride [7791-11-9] 25 0.78 Budavari et al., 1996 
Rubidium iodate [13446-76-9] 25.0 -1.04 Larson and Renier, 1952 
Rubidium iodide [7790-29-6] 24.3 0.74 Budavari et al., 1996 
Rubidium nitrate [13126-12-0] 25 0.57 Budavari et al., 1996 
Rubidium perchlorate [13510-42-4] 25 -0.99 Budavari et al., 1996 
Rubidium periodate [13465-48-0] 16 -1.63 Budavari et al., 1996 
Rubidium sulfate [7488-52-2] 25 0.23 Budavari et al., 1996 
Salicylaldehyde [90-02-8] 0 -1.62 Stephenson, 1993c* 

 10.0 -1.61 Stephenson, 1993c* 
 20.0 -1.61 Stephenson, 1993c* 
 25.0 -1.44 Kralj and Sinčić, 1980 
 30.0 -1.57 Stephenson, 1993c* 
 40.0 -1.43 Stephenson, 1993c* 
 50.0 -1.41 Stephenson, 1993c* 
 60.0 -1.41 Stephenson, 1993c* 
 70.0 -1.33 Stephenson, 1993c* 
 80.0 -1.17 Stephenson, 1993c* 
 90.0 -1.13 Stephenson, 1993c* 

Salicylamide [65-45-2] 23 -1.77 Rytting et al., 2005 
Salicylic acid [69-72-7] 10 -2.06 Nordström and Rasmuson, 2006 
  15 -2.01 Nordström and Rasmuson, 2006 
  20 -1.94 Nordström and Rasmuson, 2006 
  21 -1.78 Wilkins et al., 2002 
  23 -1.86 Rytting et al., 2005 
  23 -1.74 Loftsson and Hreinsdóttir, 2006 
  25 -1.79 Kendall and Andrews, 1921 
  30 -1.95 Yalkowsky et al., 1983a 
Samarium sulfate [15123-65-6] 25 -1.60 Spedding and Jaffe, 1954* 
Secbumeton [26269-45-0] 1 -2.53 pH 6, Gaynor and Van Volk, 1981 

 8 -2.49 pH 6, Gaynor and Van Volk, 1981 
 20 -2.51 pH 6, Gaynor and Van Volk, 1981 
 20 -2.57 Fühner and Geiger, 1977 
 29 -2.48 pH 6, Gaynor and Van Volk, 1981 

D-Serine[312-84-5] 25.0 0.60 Jin and Chao, 1992* 
 40.0 0.76 Jin and Chao, 1992* 
 60.0 0.88 Jin and Chao, 1992* 
DL-Serine[302-84-1] 25.0 -0.32 Jin and Chao, 1992 
  25.0 -0.32 Khoshkbarchi and Vera, 1997 
 25 -0.32 Kuramochi et al., 1996 
 40.0 -0.13 Jin and Chao, 1992* 
 60.0 0.10 Jin and Chao, 1992* 
L-Serine[56-45-1] 25.0 0.60 Jin and Chao, 1992* 
 40.0 0.75 Jin and Chao, 1992* 
 60.0 0.88 Jin and Chao, 1992* 
Sethoxydim [74051-80-2] 20 -4.12 pH 4, Hartley and Kidd, 1987 
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 20 -1.84 pH 7, Hartley and Kidd, 1987 
Siduron [1982-49-6] 25 -4.11 Worthing and Hance, 1991 
Silver acetate [563-63-3] 25 -1.18 MacDougall et al., 1936 
Silver benzoate [532-31-0] 25 -1.94 Noyes and Schwartz, 1898 
Silver bromate [7783-89-3] 20 -2.14 Koizumi and Miyamoto, 1956 
  25 -2.10 Ramette and Spencer, 1963 
  25 -2.07 Koizumi and Miyamoto, 1956 
  30 -2.00 Koizumi and Miyamoto, 1956 
Silver bromide [7785-23-1] 18 -7.00 Masaki, 1930 
Silver carbonate [534-16-7] 18 -3.96 Masaki, 1930 
Silver cyanide [506-64-9] 18 -6.68 Masaki, 1930 
Silver nitrate [7761-88-8] 25 0.98 Budavari et al., 1996 
Silver oxide [20667-12-3] 25 -3.95 Klosky and Woo, 1926 
Silver perchlorate monohydrate [14242-05-8] 25 1.02 Budavari et al., 1996 
Silver sulfate [19287-90-9] 20 -1.60 Kutsuna et al., 2005* 
  25 -1.57 Kutsuna et al., 2005* 
  30 -1.56 Kutsuna et al., 2005* 
  35 -1.51 Kutsuna et al., 2005* 
  40 -1.48 Kutsuna et al., 2005* 
  50 -1.44 Kutsuna et al., 2005* 
Silver thiocyanate [1701-93-5] 18 -6.00 Masaki, 1930 
Silvex [93-72-1] 25 -3.19 Hartley and Kidd, 1987 
Simatone [673-04-1] 26.0 -1.88 pH 3.0, Ward and Weber, 1968 

 26.0 -1.92 pH 7.0, Ward and Weber, 1968 
 26.0 -1.89 pH 10.0, Ward and Weber, 1968 

Simazine [122-34-9] 0 -5.00 Humburg et al., 1989 
 20 -4.76 Fühner and Geiger, 1977 
 26.0 -3.24 pH 1.0, Ward and Weber, 1968 
 26.0 -4.11 pH 2.0, Ward and Weber, 1968 
 26.0 -4.54 pH 3.0, Ward and Weber, 1968 
 26.0 -4.60 pH 5.0, Ward and Weber, 1968 
 26.0 -4.60 pH 7.0, Ward and Weber, 1968 
 26.0 -4.60 pH 10.0, Ward and Weber, 1968 
 85 -3.38 Humburg et al., 1989 

Simetryn [1014-70-6] 26.0 -2.50 pH 3.0, Ward and Weber, 1968 
 26.0 -2.68 pH 7.0, Ward and Weber, 1968 
 26.0 -2.67 pH 10.0, Ward and Weber, 1968 

SN-106 279 [103055-61-4] 20 -5.78 Hartley and Kidd, 1987 
Sodium acetate [127-09-3] 25 0.69 Budavari et al., 1996 
Sodium ammonium sulfate [13011-54-6] 15 0.33 Budavari et al., 1996 
Sodium azide [26628-22-8] 25.0 0.83 Lieber et al., 1966 
Sodium benzene sulfonate [515-42-4] 25 -0.01 Budavari et al., 1996 
Sodium benzoate [532-32-1] 25 0.42 Budavari et al., 1996 
Sodium bicarbonate [144-55-8] 20 0.02 Trypuć and Kiełkowska, 1998 
  22 0.08 Ellinboe and Runnels, 1966 
  22 -0.02 Ellinboe and Runnels, 1966* 
  25 0.02 Budavari et al., 1996 
  30 0.08 Trypuć and Kiełkowska, 1998 
  40 0.12 Trypuć and Kiełkowska, 1998 
  50 0.18 Trypuć and Kiełkowska, 1998 
  50 -0.05 Ellinboe and Runnels, 1966* 
Sodium bisulfate monohydrate [10034-88-5] 25 0.80 Budavari et al., 1996 
Sodium bromide [7647-15-6] 25 0.68 Scott and Frazier, 1927 
  25 0.67 Al-Sahhaf and Kapetanovic, 1997* 
Sodium carbonate [497-19-8] 22 0.42 Ellinboe and Runnels, 1966* 
Sodium carbonate decahydrate [6132-02-1] 25 0.02 Budavari et al., 1996 
Sodium chlorate [7775-09-9] 0 0.87 Humburg et al., 1989 
  25 0.84 Budavari et al., 1996 

 100 1.33 Humburg et al., 1989 
Sodium chloride [7647-14-5] 5 0.79 Eddy and Menzies, 1939 
 15 0.79 Eddy and Menzies, 1939 
  20 0.73 Trypuć et al., 2002 
  25 0.66 Scott and Frazier, 1927 
  25 0.73` Pinho and Macedo, 2005 
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  30 0.73 Trypuć et al., 2002 
  40 0.74 Trypuć et al., 2002 
  40 0.80 Maeda et al., 2002 
  50 0.74 Trypuć et al., 2002 
Sodium chloroacetate [3926-62-3] 20 0.86 Hartley and Kidd, 1987 
Sodium chromate [7775-11-3] 18 0.55 Budavari et al., 1996 
Sodium dichromate [10588-01-9] 18 0.63 Budavari et al., 1996 
Sodium dimethyl isophthalate-5-sulfonate 19.2 -2.17 Jiang et al., 2000* 

 [3965-55-7] 23.7 -2.01 Jiang et al., 2000* 
 29.7 -1.90 Jiang et al., 2000* 
 34.7 -1.79 Jiang et al., 2000* 
 39.7 -1.72 Jiang et al., 2000* 
 50.8 -1.54 Jiang et al., 2000* 
 60.3 -1.41 Jiang et al., 2000* 

  70.2 -1.19 Jiang et al., 2000* 
 78.7 -0.05 Jiang et al., 2000* 
 85.0  0.07 Jiang et al., 2000* 

Sodium ferrocyanide [13601-19-9] 25 -0.20 Budavari et al., 1996 
Sodium fluoride [7681-49-4] 0 -0.06 Payne, 1937 
  25 -0.01 Payne, 1937 
  25 -0.02 Carter, 1928* 
  35 0.00 Payne, 1937 
Sodium formate [141-53-7] 18 0.94 Budavari et al., 1996 
Sodium gluconate [527-07-1] 9.3 0.36 Pedrosa and Serrano, 2000* 
  13.7 0.38 Pedrosa and Serrano, 2000* 
  18.6 0.41 Pedrosa and Serrano, 2000* 
  20.2 0.42 Pedrosa and Serrano, 2000* 
  24.6 0.44 Pedrosa and Serrano, 2000* 
  29.2 0.46 Pedrosa and Serrano, 2000* 
  33.0 0.48 Pedrosa and Serrano, 2000* 
  38.0 0.51 Pedrosa and Serrano, 2000* 
  43.0 0.54 Pedrosa and Serrano, 2000* 
  47.2 0.56 Pedrosa and Serrano, 2000* 
Sodium hexafluorosilicate [16893-85-9] 17.5 -1.46 Worthing and Hance, 1991 
Sodium hydroxide [1310-73-2] 25 1.28 Budavari et al., 1996 
Sodium hypophosphite [7781-53-0] 16 0.90 Budavari et al., 1996 
Sodium iodide [7681-82-5] 13.0 1.06 Eddy and Menzies, 1940 
  20 0.91 Pomeroy and Kirschman, 1944 
  25 0.64 Scott and Frazier, 1927 
  25 0.92 Budavari et al., 1996 
Sodium molybdate [7631-95-0] 18 0.44 Budavari et al., 1996 
Sodium nitrate [7631-99-4] 25 0.89 Budavari et al., 1996 
Sodium nitrite [7632-00-0] 25 0.96 Budavari et al., 1996 
Sodium orthophosphate dodecahydrate [10101-89-0] 10 -0.88 Nirenberg et al., 1977 
 20 -0.62 Nirenberg et al., 1977 
 31.5 -0.49 Nirenberg et al., 1977 
 40 -0.30 Nirenberg et al., 1977 
Sodium oxalate [62-76-0] 25 -0.57 Budavari et al., 1996 
Sodium pentaborate [12007-92-0] 10 -0.42 Hartley and Kidd, 1987 
 20 -0.28 Hartley and Kidd, 1987 
 30 -0.17 Hartley and Kidd, 1987 
Sodium perborate tetrahydrate [10486-00-7] 11.2 -0.93 Yüksel et al., 1996* 
 14.2 -0.90 Yüksel et al., 1996* 
 15.7 -0.87 Yüksel et al., 1996* 
 17.5 -0.83 Yüksel et al., 1996* 
 19.6 -0.79 Yüksel et al., 1996* 
 21.5 -0.74 Yüksel et al., 1996* 
 23.4 -0.70 Yüksel et al., 1996* 
 25.0 -0.67 Yüksel et al., 1996* 
 27.0 -0.63 Yüksel et al., 1996* 
 30.0 -0.58 Yüksel et al., 1996* 
Sodium perchlorate [7601-89-0] 25 0.97 Budavari et al., 1996 
Sodium phenol sulfonate [1300-51-2] 25 -0.05 Budavari et al., 1996 
Sodium phosphate dibasic [7558-79-4] 17 -0.51 Budavari et al., 1996 
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Sodium phosphate tribasic [7601-54-9] 14 -0.19 Budavari et al., 1996 
Sodium salicylate [54-21-7] 25 0.62 Budavari et al., 1996 
Sodium selenate [13410-01-0] 18 0.30 Budavari et al., 1996 
Sodium silicofluoride [168931-85-9] 20 -1.38 Budavari et al., 1996 
Sodium sulfate [7757-82-6] 10 -0.26 Okorafor, 1999 

 20 0.03 Okorafor, 1999 
 20 0.12 Trypuć et al., 2006 

  25 0.27 Budavari et al., 1996 
 30 0.29 Okorafor, 1999 
 30 0.39 Trypuć et al., 2006 
 40 0.35 Okorafor, 1999 
 40 0.48 Trypuć et al., 2006 
 40 0.54 Maeda et al., 2002 
 50 0.34 Okorafor, 1999 
 50 0.47 Trypuć et al., 2006 

Sodium sulfate decahydrate [7727-73-3] 24.8 0.28 Eddy and Menzies, 1940 
Sodium sulfide nonahydrate [1313-84-4] 25 0.42 Budavari et al., 1996 
Sodium sulfite [7757-83-7] 25 0.35 Budavari et al., 1996 
Sodium thiocyanate [540-72-7] 25 1.03 Budavari et al., 1996 
Sodium thiosulfate [10102-17-7] 25 0.57 Budavari et al., 1996 
Sodium trichloroacetate [650-51-1] 25 0.81 Hartley and Kidd, 1987 
Sodium vanadate [13718-26-8] 20 0.14 Trypuć and Kiełkowska, 1996 
  30 0.21 Trypuć and Kiełkowska, 1996 
  40 0.26 Trypuć and Kiełkowska, 1996 
  50 0.32 Trypuć and Kiełkowska, 1996 
Spironolactone [52-01-7] 23 -4.20 Rytting et al., 2005 
Stannous chloride [7772-99-8] 15 0.85 Budavari et al., 1996 
Stearyl methacrylate [32360-05-7] 60 -2.82 Chai et al., 2005 
trans-Stilbene [103-03-0] 25.0 -5.79 Andrews and Keefer, 1950a 
Streptomycin [57-92-1] 20–25 -1.46 Worthing and Hance, 1991 
Strontium chlorate [7791-10-8] 18 0.66 Budavari et al., 1996 
Strontium chloride [10025-70-4] 25 0.23 Budavari et al., 1996 
Strontium chromate [7789-06-2] 25 -2.33 Davis, 1942 
  50 -2.35 Davis, 1942 
  75 -2.41 Davis, 1942 
Strontium fluoride [7783-48-4] 25 -2.51 Carter, 1928* 
Strontium nitrate [10042-76-9] 19 0.49 Budavari et al., 1996 
Strontium perchlorate [13450-97-0] 25 0.74 Budavari et al., 1996 
Succinic acid [110-15-6] 25 -0.18 Budavari et al., 1996 
Sucrose [57-50-1] 25 0.42 Budavari et al., 1996 
Sulfacetamide [144-80-9] 23 -1.54 Rytting et al., 2005 
Sulfadiazine [68-35-9] 20 -3.63 Corby and Elworthy, 1971 
 23 -3.60 Rytting et al., 2005 
Sulfamerazine [127-79-7] 23 -3.11 Rytting et al., 2005 
Sulfamethazine [57-68-1] 23 -2.86 Rytting et al., 2005 
Sulfamethoxazole [723-46-6] 23 -2.85 Rytting et al., 2005 
  23 -2.81 Loftsson and Hreinsdóttir, 2006 
Sulfamic acid [5329-14-6] 25 0.29 Ricci and Selikson, 1947* 
Sulfanilamide [63-74-1] 23 -1.42 Rytting et al., 2005 
Sulfathiazole [72-14-0] 23 -2.18 Rytting et al., 2005 
Sulfometuron-methyl [74222-97-2] 25 -4.56 pH 5, Humburg et al., 1989 

 25 -3.08 pH 7, Humburg et al., 1989 
Sulfotepp [3689-24-5] 20–25 -4.11 Hartley and Kidd, 1987 
Sulindac [38194-50-2] 23 -4.35 Rytting et al., 2005 
Sulfur dioxide [7446-09-5] 25.0 0.04 Vesala, 1974 
Sulfur hexafluoride [2551-62-4] 74.1 0.81 Mroczek, 1997 
Sulfuryl fluoride [2699-79-8] 25 -2.13 Worthing and Hance, 1991 
Sulpiride [15676-16-1] 23 -2.75 Rytting et al., 2005 
Sulprofos [35400-43-2] 20 -6.02 Worthing and Hance, 1991 
2,4,5-T, ethyl ester [1928-39-8] 20–25 -4.85 Paris et al., 1984 
Tamoxifen [10540-29-1] 25 -5.52 Millipore, 2003 
Tartaric acid [133-37-9] 15 0.71 Budavari et al., 1996 
Tebuconazole [107534-96-3] 20 -3.98 Worthing and Hance, 1991 
Tebutam [35256-85-0] 25 -5.47 Worthing and Hance, 1991 
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Tebuthiuron [34014-18-1] 25 -1.96 Humburg et al., 1989 
Tecloftalam [76280-91-6] 26 -4.51 Worthing and Hance, 1991 
Teflubenzuron [83121-18-0] 20-23 -7.28 Worthing and Hance, 1991 
Tefluthrin [79538-32-2] 20 -7.32 Worthing and Hance, 1991 
Temazepam [846-50-4] 23 -2.70 Loftsson and Hreinsdóttir, 2006 
Temephos [3383-96-8] 10 -7.71 Bowman and Sans, 1985 
 20 -6.24 Bowman and Sans, 1985 
 30 -5.82 Bowman and Sans, 1985 
Tenoxicam [59804-37-4] 23 -3.93 Rytting et al., 2005 
  23 -2.62 Loftsson and Hreinsdóttir, 2006 
Terbacil [5902-51-2] 25 -2.48 Davidson et al., 1978 
Terbumeton [33693-04-8] 20 -3.24 Worthing and Hance, 1991 
Terbufos [13071-79-9] 19.0 -4.72 Bowman and Sans, 1979 
  20 -4.72 Bowman and Sans, 1982 
Terbuthylazine [5915-41-3] 20 -4.66 Fühner and Geiger, 1977 
Terbutryn [886-50-0] 1 -3.96 pH 6, Gaynor and Van Volk, 1981 

 8 -3.96 pH 6, Gaynor and Van Volk, 1981 
 20 -3.84 pH 6, Gaynor and Van Volk, 1981 
 20 -3.62 Ellgehausen et al., 1980 
 20 -3.98 Ellgehausen et al., 1981 
 20 -3.98 Fühner and Geiger, 1977 
 29 -3.78 pH 6, Gaynor and Van Volk, 1981 

Terfenadine [50679-08-8] 23 -4.87 Rytting et al., 2005 
m-Terphenyl [92-06-8] 25.0 -5.18 Akiyoshi et al., 1987 
o-Terphenyl [84-15-1] 25.0 -5.27 Akiyoshi et al., 1987 
p-Terphenyl [92-94-4] 25.0 -7.11 Akiyoshi et al., 1987 
α-Terpineol [98-55-05] 25 -1.91 Fichan et al., 1999 
Terpinenol-4 [562-74-3] 20 -1.72 Cal, 2006 
Testosterone [58-22-0] 25 -3.50 Onofrey and Kazan, 2003 
Tetra-n-amylammonium iodide [2498-20-6] 2.0 -2.58 Franks and Clarke, 1967 
  4.0 -2.60 Franks and Clarke, 1967 
  9.0 -2.62 Franks and Clarke, 1967 
  15.0 -2.64 Franks and Clarke, 1967 
  21.0 -2.62 Franks and Clarke, 1967 
  26.0 -2.60 Franks and Clarke, 1967 
  31.0 -2.58 Franks and Clarke, 1967 
  36.0 -2.61 Franks and Clarke, 1967 
  43.0 -2.45 Franks and Clarke, 1967 
2,2′,4,4′-Tetrabromodiphenyl ether [5436-43-1] 25 -7.51 Tittlemier et al., 2002 
2,3′,4,4′-Tetrabromodiphenyl ether [189084-61-5] 25 -7.43 Tittlemier et al., 2002 
3,3′,4,4′-Tetrabromodiphenyl ether [93703-48-1] 25 -7.91 Tittlemier et al., 2002 
Tetra-n-butylammonium iodide [311-28-4] 2.0 -1.24 Franks and Clarke, 1967 
  4.0 -1.26 Franks and Clarke, 1967 
  9.0 -1.27 Franks and Clarke, 1967 
  15.0 -1.28 Franks and Clarke, 1967 
  21.0 -1.24 Franks and Clarke, 1967 
  26.0 -1.21 Franks and Clarke, 1967 
  31.0 -1.17 Franks and Clarke, 1967 
  36.0 -1.12 Franks and Clarke, 1967 
  43.0 -1.07 Franks and Clarke, 1967 
Tetra-n-butylammonium nitrate [1941-27-1] 5 1.21 Nakayama et al., 1989 
 15 1.36 Nakayama et al., 1989 
 35 1.55 Nakayama et al., 1989 
Tetra-n-butylammonium perchlorate [1923-70-2] 5 -2.00 Nakayama et al., 1989 
 15 -2.00 Nakayama et al., 1989 
 35 -1.94 Nakayama et al., 1989 
 45 -1.88 Nakayama et al., 1989 
2,3,4,5-Tetrachloroanisole [938-86-3] 25 -5.26 Lun et al., 1995 
2,3,5,6-Tetrachloroanisole [6936-40-9] 25 -5.13 Lun et al., 1995 
2,2′,3,3′-Tetrachlorobiphenyl [38444-93-8] 25 -7.27 Dunnivant and Elzerman, 1988 

 25 -7.01 Dulfer et al., 1995 
2,2′,4,4′-Tetrachlorobiphenyl [2437-79-8] 22 -6.81 Jepsen and Lick, 1999 

 22.0 -6.73 Opperhuizen et al., 1988 
2,2′,4′,5-Tetrachlorobiphenyl [41464-40-8] 25 -7.25 Miller et al., 1984 
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 25 -7.49 Dulfer et al., 1995 
2,2′,5,5′-Tetrachlorobiphenyl [35693-99-3] 20–25 -7.04 Haque and Schmedding, 1975 
  22.0 -7.28 Opperhuizen et al., 1988 

 25 -6.43 Dunnivant and Elzerman, 1988 
2,2′,5,6′-Tetrachlorobiphenyl [41464-41-9] 25 -6.79 Dunnivant and Elzerman, 1988 
2,2′,6,6′-Tetrachlorobiphenyl [15968-05-5] 22.0 -8.03 Opperhuizen et al., 1988 

 25 -7.39 Dunnivant and Elzerman, 1988 
2,3,4,5-Tetrachlorobiphenyl [33284-53-6] 25 -7.32 Dunnivant and Elzerman, 1988 

 25.0 -7.33 Li et al., 1992, 1993 
 25 -7.33 Li and Doucette, 1993 
 25 -7.14 Miller et al., 1984 
 25 -7.18 Dunnivant and Elzerman, 1988 
 25 -7.26 Dulfer et al., 1995 

2,3′,4′,5-Tetrachlorobiphenyl [32598-11-1] 22 -7.51 Opperhuizen et al., 1985 
2,4,4′,6-Tetrachlorobiphenyl [32598-12-2] 25 -6.51 Dunnivant and Elzerman, 1988 
3,3′,4,4′-Tetrachlorobiphenyl [32598-13-3] 5 -8.37 Huang and Hong, 2002 
 15 -8.22 Huang and Hong, 2002 
 22.0 -8.21 Opperhuizen et al., 1988 
 25 -8.03 Huang and Hong, 2002 

 25 -8.73 Dunnivant and Elzerman, 1988 
 25 -8.71 Dickhut et al., 1986 
 25 -8.59 Dunnivant and Elzerman, 1988 

 35 -7.83 Huang and Hong, 2002 
3,4,4′,5-Tetrachlorobiphenyl [70362-50-4] 5 -8.32 Huang and Hong, 2002 
 15 -8.14 Huang and Hong, 2002 
 25 -7.97 Huang and Hong, 2002 
 35 -7.76 Huang and Hong, 2002 
3,3′,5,5′-Tetrachlorobiphenyl [33284-52-5] 25 -8.37 Dunnivant and Elzerman, 1988 
Tetrachlorocatechol [1198-55-6] 25 -3.55 pH 5.13, Varhaníčková et al., 1995 
1,2,3,4-Tetrachloro-p-dioxin [30746-58-8] 4.0 -9.45 Doucette and Andren, 1988a 

 5 -8.97 Shiu et al., 1988 
 15 -8.85 Shiu et al., 1988 
 25 -8.92 Santl et al., 1994 
 25 -8.77 Shiu et al., 1988 
 25.0 -8.84 Doucette and Andren, 1988a 
 35 -8.45 Shiu et al., 1988 
 45 -8.19 Shiu et al., 1988 
 40.0 -8.44 Doucette and Andren, 1988a 

1,2,3,7-Tetrachloro-p-dioxin [67028-18-6] 7.0 -9.12 Friesen and Webster, 1990 
 11.5 -9.09 Friesen and Webster, 1990 
 17.0 -8.90 Friesen and Webster, 1990 
  20.0 -8.87 Friesen et al., 1985 
 21.0 -8.83 Friesen and Webster, 1990 
 26.0 -8.65 Friesen and Webster, 1990 

 41.0 -8.36 Friesen and Webster, 1990 
1,3,6,8-Tetrachlorodibenzo-p-dioxin [33423-92-6] 20.0 -9.00 Friesen et al., 1985 

 20 -9.00 Webster et al., 1985 
2,3,7,8-Tetrachlorodibenzofuran [51207-31-9] 22.7 -8.86 Friesen et al., 1990 
2,4,5,6-Tetrachloro-3-methylphenol [10460-33-0] 25 -4.60 pH 5.1, Blackman et al., 1955 
1,2,3,4-Tetrachloronaphthalene [20020-02-4] 22 -7.80 Opperhuizen et al., 1985 
1,3,5,7-Tetrachloronaphthalene [53555-64-9] 22 -7.80 Opperhuizen et al., 1985 
1,3,5,8-Tetrachloronaphthalene [31604-28-1] 22 -7.51 Opperhuizen et al., 1985 
2,3,4,5-Tetrachloronitrobenzene [879-39-0] 20 -4.55 Eckert, 1962 
2,3,5,6-Tetrachloronitrobenzene [117-18-0] 20 -5.10 Eckert, 1962 
2,3,4,6-Tetrachlorophenol [58-90-2] 25 -6.26 pH 2.22, Huang et al., 2000 
  25 -6.18 pH 4.45, Huang et al., 2000 
  25 -6.15 pH 4.62, Huang et al., 2000 
  25 -6.10 pH 5.1, Blackman et al., 1955 
  25 -4.77 pH 6.84, Huang et al., 2000 
  25 -4.35 pH 7.25, Huang et al., 2000 
  25 -4.33 pH 7.35, Huang et al., 2000 
  25 -4.19 pH 7.49, Huang et al., 2000 
  25 -3.79 pH 8.04, Huang et al., 2000 
  25 -3.65 pH 8.17, Huang et al., 2000 
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  25 -3.58 pH 8.27, Huang et al., 2000 
  25 -3.15 pH 9.20, Huang et al., 2000 
  25 -3.14 pH 10.25, Huang et al., 2000 
  25 -3.14 pH 11.80, Huang et al., 2000 
  25 -3.14 pH 13.35, Huang et al., 2000 
2,3,4,6-Tetrachlorophenoxyacetic acid [588-22-7] 25 -2.68 Leopold et al., 1960 
4,5,6,7-Tetrachlorophthalide [27355-22-2] 25 -5.04 Worthing and Hance, 1991 
Tetrachloroveratrole [944-61-6] 25 -5.24 Lun et al., 1995 
Tetrachlorvinphos [22248-79-9] 20 -4.52 Worthing and Hance, 1991 
Tetraconazole [112281-77-3] 20 -3.39 Worthing and Hance, 1991 
Tetradecane [629-59-4] 23 -8.78 Coates et al., 1985 

 25.0 -7.96 Sutton and Calder, 1974 
 25 -7.46 Franks, 1966 

Tetradecanoic acid [544-63-8] 20.0 -4.06 Ralston and Hoerr, 1942 
 25 -5.38 John and McBain, 1948 

 25 -5.43 Robb, 1966 
 50 -5.01 John and McBain, 1948 
 50 -4.74 Eggenberger et al., 1949 
 60 -4.61 Eggenberger et al., 1949 

1-Tetradecanol [112-72-1] 25 -5.84 Robb, 1966 
Tetradifon [116-29-0] 10 -6.85 Hartley and Kidd, 1987 
  20 -6.65 Hartley and Kidd, 1987 
  50 -6.02 Hartley and Kidd, 1987 
Tetraethylammonium iodide [68-05-3] 25 0.15 Budavari et al., 1996 
Tetraethylammonium nitrate [1941-26-0] 5 1.17 Nakayama et al., 1989 
 15 1.21 Nakayama et al., 1989 
 35 1.30 Nakayama et al., 1989 
Tetraethylammonium perchlorate [2537-83-1] 5 -0.92 Nakayama et al., 1989 
 15 -0.79 Nakayama et al., 1989 
 35 -0.50 Nakayama et al., 1989 
 45 -0.34 Nakayama et al., 1989 
Tetraethyl lead [78-00-2] 0.0 -6.60 Feldhake and Stevens, 1963 
  24.7 -6.32 Feldhake and Stevens, 1963 
  26.6 -6.45 Feldhake and Stevens, 1963 
  31.5 -6.53 Feldhake and Stevens, 1963 
  37.5 -6.62 Feldhake and Stevens, 1963 
Tetraethylthiuram disulfide [97-77-8] 23 -4.61 Rytting et al., 2005 
Tetra-n-hexylammonium iodide [2138-41-1] 5 -3.35 Nakayama et al., 1989 
 15 -3.39 Nakayama et al., 1989 
 35 -3.16 Nakayama et al., 1989 
 45 -3.05 Nakayama et al., 1989 
Tetra-n-hexylammonium nitrate [NA] 5 -2.16 Nakayama et al., 1989 
 15 -2.13 Nakayama et al., 1989 
Tetra-n-hexylammonium perchlorate [4656-81-9] 5 -4.31 Nakayama et al., 1989 
 15 -4.23 Nakayama et al., 1989 
 35 -4.03 Nakayama et al., 1989 
 45 -3.85 Nakayama et al., 1989 
1,2,3,4-Tetrahydronaphthalene [119-64-2] 10 -2.48 Howe et al., 1987 
  20 -2.46 Howe et al., 1987 
  20.0 -3.49 Burris and MacIntyre, 1986 
  30 -2.45 Howe et al., 1987 
Tetrahydropyran [142-68-7] 0 0.19 Bennett and Philip, 1928a* 
  0  0.18 Stephenson, 1992* 

 9.4  0.07 Stephenson, 1992* 
  10 0.09 Bennett and Philip, 1928a* 

 19.9  0.00 Stephenson, 1992* 
  15 0.05 Bennett and Philip, 1928a* 
  20 0.01 Bennett and Philip, 1928a* 
  25 -0.03 Bennett and Philip, 1928a* 

 31.0 -0.10 Stephenson, 1992* 
 39.6 -0.15 Stephenson, 1992* 
 50.5 -0.22 Stephenson, 1992* 
 60.7 -0.27 Stephenson, 1992* 
 71.2 -0.28 Stephenson, 1992* 
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 81.3 -0.30 Stephenson, 1992* 
Tetraisobutylammonium perchlorate [NA] 5 -1.35 Nakayama et al., 1989 
 15 -1.29 Nakayama et al., 1989 
 35 -1.11 Nakayama et al., 1989 
 45 -1.06 Nakayama et al., 1989 
Tetraisopentylammonium iodide [5424-26-0] 15 -2.12 Nakayama et al., 1989 
 35 -1.99 Nakayama et al., 1989 
 45 -1.90 Nakayama et al., 1989 
Tetraisopentylammonium perchlorate [NA] 5 -2.86 Nakayama et al., 1989 
 15 -2.84 Nakayama et al., 1989 
 35 -2.75 Nakayama et al., 1989 
 45 -2.65 Nakayama et al., 1989 
Tetramethrin [7696-12-0] 30 -4.86 Worthing and Hance, 1991 
Tetramethylammonium iodide [75-58-1] 25 -0.56 Budavari et al., 1996 
Tetramethylammonium nitrate [1941-24-8] 5 0.75 Nakayama et al., 1989 
 15 0.81 Nakayama et al., 1989 
 35 0.90 Nakayama et al., 1989 
Tetramethylammonium perchlorate [2537-36-2] 5 -1.44 Nakayama et al., 1989 
 15 -1.29 Nakayama et al., 1989 
 35 -0.95 Nakayama et al., 1989 
 45 -0.83 Nakayama et al., 1989 
1,1,3,3-Tetramethylbutylamine [107-45-9] 0 -0.84 Stephenson, 1993b* 

 10.0 -0.99 Stephenson, 1993b* 
 20.0 -1.11 Stephenson, 1993b* 
 30.0 -1.20 Stephenson, 1993b* 
 40.0 -1.29 Stephenson, 1993b* 
 50.0 -1.35 Stephenson, 1993b* 
 60.0 -1.39 Stephenson, 1993b* 
 70.0 -1.42 Stephenson, 1993b* 
 80.0 -1.43 Stephenson, 1993b* 
 90.0 -1.47 Stephenson, 1993b* 

N,N,N,΄N΄-Tetramethyl-1,6-hexanediamine [111-18-2] 57.0 -0.21 Stephenson, 1993* 
 58.0 -0.32 Stephenson, 1993* 
 59.0 -0.38 Stephenson, 1993* 
 60.0 -0.46 Stephenson, 1993* 
 70.0 -0.76 Stephenson, 1993* 
 80.0 -0.89 Stephenson, 1993* 
 90.0 -1.02 Stephenson, 1993* 

2,2,5,5-Tetramethyl-3-hexyne [17530-24-4] 25 -3.83 Helmkamp et al., 1957 
  35 -4.11 Helmkamp et al., 1957 
3,3,6,6-Tetramethyloctane [62199-46-6] 25 -6.92 Tolls et al., 2002 
2,6,10,14-Tetramethylpentadecane [1921-70-6] 25 -10.43 Tolls et al., 2002 
Tetra-n-octylammonium nitrate [33734-52-0] 5 -4.29 Nakayama et al., 1989 
 15 -4.26 Nakayama et al., 1989 
 35 -4.19 Nakayama et al., 1989 
Tetra-n-octylammonium perchlorate [25423-85-2] 5 -5.49 Nakayama et al., 1989 
 15 -5.41 Nakayama et al., 1989 
 35 -5.21 Nakayama et al., 1989 
 45 -5.10 Nakayama et al., 1989 
Tetra-n-pentylammonium nitrate [NA] 5 -1.38 Nakayama et al., 1989 
 15 -1.39 Nakayama et al., 1989 
 35 -1.31 Nakayama et al., 1989 
Tetra-n-pentylammonium perchlorate [4328-09-0] 5 -3.59 Nakayama et al., 1989 
 15 -3.52 Nakayama et al., 1989 
 35 -3.26 Nakayama et al., 1989 
 45 -3.12 Nakayama et al., 1989 
Tetra-n-propylammonium nitrate [NA] 5 0.93 Nakayama et al., 1989 
 15 0.02 Nakayama et al., 1989 
 35 0.17 Nakayama et al., 1989 
Tetra-n-propylammonium perchlorate [15780-02-6] 5 -1.84 Nakayama et al., 1989 
 15 -1.78 Nakayama et al., 1989 
 35 -1.59 Nakayama et al., 1989 
 45 -1.49 Nakayama et al., 1989 
Tetrasul [2227-13-6] 20 -7.03 Hartley and Kidd, 1987 
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Thallium chloride [7791-12-0] 25 -1.79 Randall and Chang, 1928 
Thallium nitrate [10102-45-1] 25 -0.37 Budavari et al., 1996 
Thallium sulfate [7446-18-6] 25 -0.94 Budavari et al., 1996 
Theobromine [83-67-0] 23 -2.63 Rytting et al., 2005 
Theophylline [58-55-9] 23 -1.20 Rytting et al., 2005 
  30 -1.38 Yalkowsky et al., 1983a 
Thiamphenicol [15318-45-3] 23 -1.86 Rytting et al., 2005 
Thiazafluron [25366-23-8] 20 -2.20 Ellgehausen et al., 1980 

 20 -2.06 Ellgehausen et al., 1981 
Thicyofen [116170-30-0] 20 -3.01 Worthing and Hance, 1991 
Thidiazuron [51707-55-2] 25 -3.85 Worthing and Hance, 1991 
Thifensulfuron-methyl [79277-27-3] 25 -4.21 Worthing and Hance, 1991 
Thioanisole [110-68-5] 25 -2.39 Hine and Weimar, 1965 
Thiobencarb [28249-77-6] 20 -3.52 Humburg et al., 1989 
Thiabendazole [148-79-8] 25 -1.30 pH 2, Worthing and Hance, 1991 
Thiocyclam [31895-21-3] 23 -0.51 Worthing and Hance, 1991 
Thiocyclam hydrogen oxalate [31895-22-4] 23 -0.51 Hartley and Kidd, 1987 
Thiodicarb [59669-26-0] 25 -4.01 Worthing and Hance, 1991 
Thiofanox [39196-18-4] 22 -1.62 Worthing and Hance, 1991 
Thiometon [640-15-3] 25 -3.09 Worthing and Hance, 1991 
Thiophanate-methyl [23564-05-8] 25 -4.11 Worthing and Hance, 1991 
Thiophene [110-02-1] 25 -1.45 Price, 1976 
Thiophenol [108-98-5] 25 -2.12 Hine and Weimar, 1965 
Thiourea [62-56-6] 12.43 0.07 Shnidman, 1933* 
  19.88 0.20 Shnidman, 1933* 
  20–25 0.08 Dehn, 1917 
  25.11 0.28 Shnidman, 1933* 
  30.38 0.37 Shnidman, 1933* 
  35.23 0.44 Shnidman, 1933* 
Thiram [137-26-8] 20–25 -3.90 Hartley and Kidd, 1987 
Thymine [65-71-4] 23 -1.57 Rytting et al., 2005 
Tiocarbazil [36756-79-3] 30 -5.05 Hartley and Kidd, 1987 
α-Tocopherol [59-02-9] 33 -4.32 Dubbs and Gupta, 1998 
o-Tolualdehyde [529-20-4] 0 -1.76 Stephenson, 1993c* 

 10.0 -1.88 Stephenson, 1993c* 
 20.0 -1.93 Stephenson, 1993c* 
 30.0 -1.90 Stephenson, 1993c* 
 40.0 -1.88 Stephenson, 1993c* 
 50.0 -1.72 Stephenson, 1993c* 
 60.0 -1.65 Stephenson, 1993c* 
 70.0 -1.59 Stephenson, 1993c* 
 80.0 -1.60 Stephenson, 1993c* 
 90.0 -1.58 Stephenson, 1993c* 

p-Tolualdehyde [104-87-0] 0 -1.90 Stephenson, 1993c* 
 10.0 -1.85 Stephenson, 1993c* 
 20.0 -1.82 Stephenson, 1993c* 
 40.0 -1.80 Stephenson, 1993c* 
 50.0 -1.70 Stephenson, 1993c* 
 70.0 -1.72 Stephenson, 1993c* 
 80.0 -1.68 Stephenson, 1993c* 
 90.0 -1.60 Stephenson, 1993c* 

p-Toluidine [106-49-0] 20 -1.21 Hashimoto et al., 1984 
p-Tolunitrile [104-85-8] 20 -1.89 McGowan et al., 1966 
Tolyfluanid [731-27-1] 20–25 -1.94 Hartley and Kidd, 1987 
Tralkoxydim [87820-88-0] 20 -4.74 pH 6.5, Hartley and Kidd, 1987 
  20 -4.82 pH 5, Hartley and Kidd, 1987 
Tralomethrin [66841-25-6] 20–25 -3.98 Hartley and Kidd, 1987 
Triadimefon [43121-43-3] 20 -3.05 Worthing and Hance, 1991 
Triallate [2303-17-5] 25 -4.88 Humburg et al., 1989 
Triallylamine [102-70-5] 0 -1.41 Stephenson, 1993b* 

 10.0 -1.50 Stephenson, 1993b* 
 20.0 -1.68 Stephenson, 1993b* 
 30.0 -1.78 Stephenson, 1993b* 
 40.0 -1.82 Stephenson, 1993b* 
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 50.0 -1.80 Stephenson, 1993b* 
 60.0 -1.86 Stephenson, 1993b* 
 70.0 -1.82 Stephenson, 1993b* 
 80.0 -1.88 Stephenson, 1993b* 
 90.0 -1.76 Stephenson, 1993b* 

Triamcinolone [124-94-7] 23 -3.61 Rytting et al., 2005 
Triamcinolone acetonide [76-25-5] 23 -3.58 Loftsson and Hreinsdóttir, 2006 
Triamterene [396-01-0] 23 -3.95 Rytting et al., 2005 
Triasulfuron [82097-50-5] 20 -2.43 Worthing and Hance, 1991 
1,3,5-Triaza-1,3,5-trinitrocyclohexane [121-84-4] 20 -3.72 Monteil-Rivera et al., 2003 
Triazolam [28911-01-5] 23 -3.89 Loftsson and Hreinsdóttir, 2006 
  30 -4.09 Yalkowsky et al., 1983a 
Triazoxide [72459-58-6] 20 -3.92 Worthing and Hance, 1991 
1,2,4-Tribromobenzene [615-54-3] 25 -4.50 Yalkowsky et al., 1979 
2,4,4′-Tribromodiphenyl ether [108-88-3] 25 -6.76 Tittlemier et al., 2002 
2,4,6-Tribromophenol [118-79-6] 17-18 -3.64 Ogston, 1936 
Tri-n-butylamine [102-82-9] 0 -2.29 Stephenson, 1993b* 

 10.0 -2.31 Stephenson, 1993b* 
 20.0 -2.29 Stephenson, 1993b* 
 25.0 -3.12 Vesala, 1974 
 30.0 -2.25 Stephenson, 1993b* 
 40.0 -2.26 Stephenson, 1993b* 
 50.0 -2.57 Stephenson, 1993b* 
 60.0 -2.58 Stephenson, 1993b* 
 70.0 -2.68 Stephenson, 1993b* 
 80.0 -2.68 Stephenson, 1993b* 

S,S,S-Tributyl phosphorotrithioate [78-48-8] 20 -5.14 Worthing and Hance, 1991 
Tributyltin chloride [1461-22-9], as Sn 10 ≈-3.60 pH 5, Inaba et al., 1995 
Trichlorfon [52-68-6] 20 -0.33 Worthing and Hance, 1991 
Trichloroacetic acid [76-03-9] 25 0.87 Bailey and White, 1965 
  25 0.97 Budavari et al., 1996 
2,3,4-Trichloroanisole [54135-80-7] 25 -4.29 Lun et al., 1995 
2,4,6-Trichloroanisole [87-40-1] 25 -4.20 Lun et al., 1995 
2,2′,5-Trichlorobiphenyl [37680-65-2]  20–25 -6.02 Haque and Schmedding, 1975 
  25 -5.70 Dunnivant and Elzerman, 1988 

 25 -5.60 Dunnivant and Elzerman, 1988 
2,3′,5-Trichlorobiphenyl [38444-81-4] 25 -6.01 Dunnivant and Elzerman, 1988 
2,4,4′-Trichlorobiphenyl [7012-37-5] 22.0 -6.58 Opperhuizen et al., 1988 

 25 -6.34 Dunnivant and Elzerman, 1988 
 25 -6.35 Chiou et al., 1986 
 25 -6.00 Dunnivant and Elzerman, 1988 

2,4,5-Trichlorobiphenyl [15862-07-4] 25 -6.20 Miller et al., 1984 
 25 -6.08 Dulfer et al., 1995 

2,4,6-Trichlorobiphenyl [35693-92-6] 4.0 -6.51 Doucette and Andren, 1988a 
 25.0 -6.14 Doucette and Andren, 1988a 
 25 -6.01 Dunnivant and Elzerman, 1988 
 25 -6.03 Li et al., 1992, 1993 
 25 -6.06 Miller et al., 1984 
 25 -6.07 Li and Andren, 1994 
 25 -5.83 Dulfer et al., 1995 
 40.0 -5.77 Doucette and Andren, 1988a 

3,4,5-Trichlorocatechol [56961-20-7] 25 -2.63 pH 4.05, Varhaníčková et al., 1995 
1,2,4-Trichlorodibenzo-p-dioxin [39227-58-2] 5 -8.12 Shiu et al., 1988 

 15 -7.78 Shiu et al., 1988 
 25 -7.62 Santl et al., 1994 
 25 -7.53 Shiu et al., 1988 
 35 -7.24 Shiu et al., 1988 
 45 -7.01 Shiu et al., 1988 

2,4,6-Trichloro-3,5-dimethylphenol [6972-47-0] 25 -4.66 pH 5.1, Blackman et al., 1955 
3,4,5-Trichloroguaiacol [57057-83-7] 5 -3.30 Tam et al., 1994 

 15 -3.11 Tam et al., 1994 
 25 -2.86 Tam et al., 1994 
 35 -2.80 Tam et al., 1994 
 45 -2.63 Tam et al., 1994 
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4,5,6-Trichloroguaiacol [2668-24-8] 7 -3.88 Tam et al., 1994 

 15 -3.73 Tam et al., 1994 
 25 -3.66 Tam et al., 1994 
 35 -3.45 Tam et al., 1994 
 45 -3.19 Tam et al., 1994 

2,4,6-Trichloro-3-methylphenol [551-76-8] 25 -3.28 pH 5.1, Blackman et al., 1955 
1,3,7-Trichloronaphthalene [55720-37-1] 22 -6.55 Opperhuizen et al., 1985 
Trichloronate [327-98-0] 10 -5.61 Bowman and Sans, 1985 
 20 -5.58 Bowman and Sans, 1985 
 30 -5.49 Bowman and Sans, 1985 
2,3,4-Trichloronitrobenzene [17700-09-3] 20 -3.94 Eckert, 1962 
2,4,5-Trichloronitrobenzene [89-69-0] 20 -3.89 Eckert, 1962 
2,3,4-Trichlorophenoxyacetic acid [575-89-3] 25 -3.10 Leopold et al., 1960 
2,3,6-Trichlorophenoxyacetic acid [4007-00-5] 25 -2.62 Leopold et al., 1960 
Trichlorosyringol [2539-26-6] 25 -3.42 pH 3.90, Varhaníčková et al., 1995 
2,4,5-Trichlorotoluene [6639-30-1] 5.0 -5.25 Ma et al., 2001 
 15.0 -5.15 Ma et al., 2001 
 25.0 -4.92 Ma et al., 2001 
 35.0 -4.77 Ma et al., 2001 
 45.0 -4.54 Ma et al., 2001 
3,4,5-Trichloroveratrole [16766-29-3] 25 -4.37 Lun et al., 1995 
Triclopyr [55335-06-3] 20 -3.52 Humburg et al., 1989 
Triclosan [3380-34-5] 23 -3.77 Loftsson and Hreinsdóttir, 2006 
Tricyclazole [41814-78-2] 25 -2.07 Worthing and Hance, 1991 
Tridecane [629-50-5] 25 -8.66 Tolls et al., 2002 
Tridecanoic acid [638-53-9] 20.0 -3.81 Ralston and Hoerr, 1942 
Tridecylbenzene [123-02-4] 25 -9.05 Sherblom et al., 1992 
Tridemorph [81412-43-3] 20 -3.47 Hartley and Kidd, 1987 
Tridimenol [55219-65-3] 20 -3.68 Worthing and Hance, 1991 
Tridiphane [51528-03-1] 21 -5.25 Humburg et al., 1989 
Trietazine [1912-26-1] 26.0 -3.91 pH 3.0, Ward and Weber, 1968 

 26.0 -3.83 pH 10.0, Ward and Weber, 1968 
Triflumizole [68694-11-1] 20 -1.44 Worthing and Hance, 1991 
Triflumuron [64628-44-0] 20 -7.16 Worthing and Hance, 1991 
4-Trifluoromethylbenzoic acid [455-25-3] 37 -3.37 Parshad et al., 2002 
4-Trifluoromethyl-2-nitrophenol [400-99-7] 20.0 -2.50 Schwarzenbach et al., 1988 
Triforine [26644-46-2] 20 ≈-4.16 Hartley and Kidd, 1987 
Trimethoprim [738-70-5] 23 -2.35 Rytting et al., 2005 
  23 -2.33 Loftsson and Hreinsdóttir, 2006 
3,4,5-Trimethoxybenzaldehyde [86-81-7] 25 -2.12 Jin et al., 1998 
Trimethylamine [75-50-3] 25 0.84 Amoore and Buttery, 1978 
2,3,3-Trimethyl-2-butanol [594-83-2] 40 -0.72 Ginnings and Hauser, 1938 
3,3,5-Trimethylcyclohexylamine [15901-42-5] 0 -1.29 Stephenson, 1993* 
 10.0 -1.39 Stephenson, 1993* 
 20.0 -1.44 Stephenson, 1993* 
 30.0 -1.61 Stephenson, 1993* 
 40.0 -1.59 Stephenson, 1993* 
 50.0 -1.61 Stephenson, 1993* 
 60.0 -1.61 Stephenson, 1993* 
 70.0 -1.66 Stephenson, 1993* 
 80.0 -1.61 Stephenson, 1993* 
1,1,3-Trimethylcyclopentane [4516-69-2] 25 -4.48 Price, 1976 
3,5,5-Trimethylhexanal [5435-64-3] 0 -1.95 Stephenson, 1993c* 

 10.0 -2.37 Stephenson, 1993c* 
 20.0 -2.55 Stephenson, 1993c* 
 30.0 -2.37 Stephenson, 1993c* 
 40.0 -2.45 Stephenson, 1993c* 
 50.0 -2.45 Stephenson, 1993c* 
 60.0 -2.55 Stephenson, 1993c* 
 70.0 -2.37 Stephenson, 1993c* 
 90.0 -2.20 Stephenson, 1993c* 

3,3,5-Trimethyl-1-hexanol [1484-87-3] 20.0 -2.51 Hommelen, 1959 
 25.0 -1.99 Stephenson and Stuart, 1986* 

2,2,5-Trimethyl-3-hexyne [17530-23-3] 25 -3.62 Helmkamp et al., 1957 
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1,4,5-Trimethylnaphthalene [213-41-1] 25 -4.91 Mackay and Shiu, 1977 
2,6,8-Trimethyl-4-nonanone [123-18-2] 9.6 -3.19 Stephenson, 1992* 

 39.7 -3.19 Stephenson, 1992* 
 50.1 -3.12 Stephenson, 1992* 
 60.8 -3.04 Stephenson, 1992* 
 50.1 -3.12 Stephenson, 1992* 
 60.8 -3.03 Stephenson, 1992* 
 80.0 -3.12 Stephenson, 1992* 

2,2,3-Trimethyl-3-pentanol [7294-83-2] 20 -1.24 Ginnings and Coltrane, 1939 
 25 -1.28 Ginnings and Coltrane, 1939 
 30 -1.31 Ginnings and Coltrane, 1939 

2,3,5-Trimethylphenol [697-82-5] 25 -2.30 Southworth and Keller, 1986 
  25 -2.24 Varhaníčková et al., 1995a 
2,4,6-Trimethylphenol [527-60-6] 25 -1.98 Varhaníčková et al., 1995a 
3,4,5-Trimethylphenol [527-54-8] 25 -1.95 Varhaníčková et al., 1995a 
2,4,6-Trimethylpyridine [108-75-8] 6.5 0.03 Stephenson, 1993a* 

 7.5 -0.10 Stephenson, 1993a* 
 8.2 -0.30 Stephenson, 1993a* 
 20.0 -0.53 Stephenson, 1993a* 
 30.0 -0.67 Stephenson, 1993a* 
 40.0 -0.76 Stephenson, 1993a* 
 50.0 -0.82 Stephenson, 1993a* 
 60.0 -0.85 Stephenson, 1993a* 
 70.0 -0.86 Stephenson, 1993a* 
 80.0 -0.90 Stephenson, 1993a* 
 90.0 -0.87 Stephenson, 1993a* 

2,4,6-Trinitroaniline [489-98-5] 25 -4.06 Brisset, 1985 
Trioxane [110-88-3] 20.00 0.25 Brandani et al., 1994* 
  25.00 0.32 Brandani et al., 1994* 
  30.10 0.40 Brandani et al., 1994* 
  34.45 0.46 Brandani et al., 1994* 
  43.00 0.66 Brandani et al., 1994* 
  44.00 0.69 Brandani et al., 1994* 
  44.40 0.70 Brandani et al., 1994* 
  45.00 0.72 Brandani et al., 1994* 
  45.10 0.72 Brandani et al., 1994* 
  46.00 0.77 Brandani et al., 1994* 
  46.10 0.77 Brandani et al., 1994* 
  47.10 0.86 Brandani et al., 1994* 
  47.80 0.98 Brandani et al., 1994* 
  48.95 1.00 Brandani et al., 1994* 
  50.20 1.02 Brandani et al., 1994* 
  55.30 1.04 Brandani et al., 1994* 
Triphenylene [217-59-4] 8.00 -7.88 May et al., 1983c 

  12.00 -7.88 May et al., 1983c 
  14.80 -7.83 May et al., 1983c 
  20.50 -7.67 May et al., 1983c 

 25.0 -6.74 Akiyoshi et al., 1987 
 25 -6.87 Walters and Luthy, 1984 
 25 -6.73 Mackay and Shiu, 1977 

  25 -6.73 Klevens, 1950 
  27 -6.78 Davis et al., 1942 
  27.30 -7.48 May et al., 1983c 
  28.20 -7.45 May et al., 1983c 
Triphenyl phosphate [115-86-6] 25 -5.98 Ofstad and Sletten, 1985 
Triphenyltin chloride [639-58-7], as Sn 10 -4.77 pH 5, Inaba et al., 1995 
Tri-n-propylamine [102-69-2] 0 -2.30 Stephenson, 1993b* 

 10.0 -2.31 Stephenson, 1993b* 
 20.0 -2.81 Stephenson, 1993b* 
 25 -3.00 Luke et al., 1989 
 25.0 -2.28 Vesala, 1974 

Tris(1,3-dichloroisopropyl) phosphate [13674-87-8] 24 -4.79 Hollifield, 1979 
Tris(2-ethylhexyl) phosphate [126-72-7] 24 -4.94 Hollifield, 1979 
Triticonazole [131983-72-7] 20 -4.58 Beigel et al., 1997 
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Trixylenyl phosphate [25155-23-1] 20–25 -5.29 Saeger et al., 1979 
L-Tyrosine [60-18-4] 25 -2.57 pH 5.39, Carta and Tola, 1996 
  25 -2.42 pH 7.00, Carta and Tola, 1996 
  25 -2.57 pH 9.12, Carta and Tola, 1996 
Undecane [1120-21-4] 25 -7.24 Tolls et al., 2002 
Undecanoic acid [112-37-8] 30 -3.97 Eggenberger et al., 1949 
  40 -3.91 Eggenberger et al., 1949 
  50 -3.86 Eggenberger et al., 1949 
  60 -3.77 Eggenberger et al., 1949 
1-Undecanol [112-42-5] 25.0 -2.63 Stephenson and Stuart, 1986* 
Uniconazole [83657-22-1] 25 -4.54 Worthing and Hance, 1991 
Uracil [66-22-8] 23 -1.81 Rytting et al., 2005 
Uranyl chloride [7791-26-6] 18 0.79 Budavari et al., 1996 
Uranyl fluoride [13536-84-0] 25 0.69 Ferris, 1960, 1965 
Uranyl nitrate hexahydrate [13520-83-76] 18 0.38 Budavari et al., 1996 
Urea [57-13-6] 25 1.01 Budavari et al., 1996 
Urea phosphate [4861-19-2] 24.5 0.62 Budavari et al., 1996 
Urethane [51-79-6] 25 0.94 Budavari et al., 1996 
Uric acid 69-93-2] 20–25 >-3.45 Dehn, 1917 
  23 -3.61 Rytting et al., 2005 
D-Valine [640-68-6] 25 -0.15 Cohn et al., 1934 
DL-Valine [516-06-03] 25 -0.24 Cohn et al., 1934 
  25.0 -0.22 Khoshkbarchi and Vera, 1997 
 25 -0.27 Kuramochi et al., 1996 
Valium [439-14-5] 25 -4.28 Wilson et al., 2005 
Vanadium pentoxide [1314-62-1] 20 -2.69 Trypuć et al., 2002, 2006 
  30 -2.67 Trypuć et al., 2002, 2006 
  40 -2.66 Trypuć et al., 2002, 2006 
  50 -2.65 Trypuć et al., 2002, 2006 
Vanillic acid [121-34-6] 24 -1.26 pH 5.1, Tharayil et al., 2006 
Vanillin [121-33-5] 20–25 -1.18 Dehn, 1917 
  23 -1.04 Loftsson and Hreinsdóttir, 2006 
  25 -1.79 pH 4.50, Varhaníčková et al., 1995 
  25 -1.30 Jin et al., 1998 
Verapamil [52-53-9] 25 -3.30 Onofrey and Kazan, 2003 
Vernolate [1929-77-7] 4 -3.10 Freed et al., 1967 
  24 -3.27 Freed et al., 1967 
Vinclozolin [50471-44-8] 20 -4.93 Worthing and Hance, 1991 
4-Vinylbenzyl chloride [1592-20-7] 60 -3.29 Chai et al., 2005 
4-Vinyl-1-cyclohexene [100-43-3] 25 -3.33 McAuliffe, 1966 
Vinyl stearate [111-63-7] 25 -6.15 Robb, 1966a 
Xanthine [69-89-6] 23 -3.87 Rytting et al., 2005 
XMC [2655-14-3] 20 -2.58 Hartley and Kidd, 1987 
Xylylcarb [2425-10-7] 20 -2.49 Worthing and Hance, 1991 
Ytterbium sulfate [13469-97-1] 25 -0.25 Spedding and Jaffe, 1954* 
Yttrium sulfate [13478-49-4] 25 -0.70 Spedding and Jaffe, 1954* 
Zinc acetate [557-34-6] 25 0.08 Budavari et al., 1996 
Zinc chlorate [10361-95-2] 18 0.73 Budavari et al., 1996 
Zinc chloride [7646-85-7] 25 0.97 Budavari et al., 1996 
Zinc fluoride tetrahydrate [13986-18-0] 25 -0.80 Carter, 1928* 
Zinc iodate [7790-37-6] 20.2 -1.85 Spencer et al., 1974 
  28.4 -1.78 Spencer et al., 1974 
  40.6 -1.72 Spencer et al., 1974 
Zinc iodide [10139-47-6] 18 0.84 Budavari et al., 1996 
Zinc selenate [13597-54-1] 22 0.45 Budavari et al., 1996 
Zinc silicofluoride [10139-47-6] 18 0.84 Budavari et al., 1996 
Zinc sulfate heptahydrate [7446-20-0] 25 0.28 Budavari et al., 1996 
Zinc thiocyanate [557-42-6] 18 -0.84 Masaki, 1931 
Ziram [137-30-4] 20 -4.88 Fühner and Geiger, 1977 
a In 0.001M HNO3; b In 0.05M HCl. HNO3; c Converted from mole fraction solubility units; d In 0.1M HCl; e Secondary 
alkylbenzene not commercially available as a single compound. Solubility determined from a mixture containing two or more 
alkylbenzenes; * Solubility originally reported as mass %, wt %, mass of solute/mass of solution or mole fraction. In converting 
the units to mol/L, it was assumed the density of the solution containing the solute was equal to the density of water at 0 °C or 
1.000 g/cm3. NA – not assigned or not available. 
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Acebutolol [37517-30-9] 25 2.02 Caron et al., 1999 
Acetal [105-57-7] 25.0 0.36 Tewari et al., 1982 
Acetaldehyde oxime [107-29-9] – -1.46 Leo et al., 1971 
Acetaldoxime N-methylcarbamate [NA] 20 -0.13 Briggs, 1981 
Acetamide [60-35-5] 20–25 -1.05 Wolosin et al., 1978 
4-Acetamidobenzenesulfonyl fluoride [329-20-4] – 2.17 Leo et al., 1971 
2-Acetamidobenzoic acid [89-52-1] – 1.88 Leo et al., 1971 
2-Acetamido-1,4-naphthoquione [2348-74-5] – 1.29 Leo et al., 1971 
Acetaminophen [103-90-2] – 0.48 pH 5.0, Carlsson and Karlberg, 2000 
  – 0.42 pH 7.4, Carlsson and Karlberg, 2000 
Acetanilide [103-84-4] 20 1.16 Briggs, 1981 
  25 1.16 Fujita et al., 1964 
  – 1.17 Garst and Wilson, 1984 
  – 1.14 Mirrlees et al., 1976 
Acetazolamide [59-66-5] 20 -0.34 pH 2.58, Berthod et al., 1999 
  20 -0.29 pH 5.86, Berthod et al., 1999 
  20 -0.76 pH 7.39, Berthod et al., 1999 
Acetophenone [98-86-2] 20 1.58 Briggs, 1981 
  24 1.58 Nahum and Horvath, 1980 
  25 1.58 Fujita et al., 1964 
  – 1.65 Garst and Wilson, 1984 
N-Acetylcyclobutanecarboxamide [6932-05-4] – -0.40 Leo et al., 1971 
3-Acetylphenol [121-71-1] 25 1.39 Fujita et al., 1964 
4-Acetylphenol [99-93-4] 25 1.42a Fujita et al., 1964 
2-Acetylphenoxyacetic acid [1878-62-2] 25 1.26a Fujita et al., 1964 
3-Acetylphenoxyacetic acid [1878-80-4] 25 1.01a Fujita et al., 1964 
4-Acetylphenoxyacetic acid [1878-81-5] 25 0.88a Fujita et al., 1964 
Acetylsalicyclic acid [50-78-2] 30.00 1.21 Yalkowsky et al., 1983a 
  – 1.21 Leo et al., 1971 
Acridine [260-94-6] – 3.39 Mirrlees et al., 1976 
Acridine hydrochloride [17784-47-3] – -0.50 Leo et al., 1971 
Acriflavine hydrochloride [8063-24-9] – -1.78 Leo et al., 1971 
Acrylophenone [768-03-6] – 1.88 Leo et al., 1971 
Acylovir [59277-89-3] 25 -1.44 Zielenkiewicz et al., 1999 
Adenine [73-24-5] – -0.16 Leo et al., 1971 
Adenosine [58-61-7] – -1.17 Leo et al., 1971 
Adipic acid [124-04-9] – 0.08 Leo et al., 1971 
L-Alanine [56-41-7] 20–25 -2.74 Yunger and Cramer, 1981 
  – -2.94 Leo et al., 1971 
Aldicarb [166-16-3] 24 0.85 Felsot and Dahm, 1979 
Aldicarb sulfone [1646-88-4] 20 -0.57 Briggs, 1981 
Aldicarb sulfoxide [1646-87-3] 20 -0.57 Briggs, 1981 
Allylamine [107-11-9] – 0.03 pH 13, Hansch and Leo, 1987 
Allylbenzene [300-57-2] – 3.23 Leo et al., 1971 
Allyl bromide [106-95-6] 25.0 1.79 Tewari et al., 1982 
Allyl cyanide [109-75-1] 20–25 0.40 Tanii and Hashimoto, 1984 
Allylethylamine [2424-02-4] – 0.81 pH 13, Hansch and Leo, 1987 
5-Allyl-5-ethylbarbaturic acid [2373-84-4] – 0.95 Leo et al., 1971 
Allylpropylamine [5666-21-7] – 1.33 pH 13, Hansch and Leo, 1987 
Allyl phenyl ether [1746-13-0] – 2.94 Leo et al., 1971 
Alprenolol [13655-52-2] 25 3.10 Caron et al., 1999 
Ametryn [834-12-8] 25 2.61 Liu and Qian, 1995 
Amiloride [2609-46-3] 20 -1.97 pH 5.86, Berthod et al., 1999 
  20 -1.25 pH 7.39, Berthod et al., 1999 
1-Aminoacridine [578-06-3] – 2.47 Leo et al., 1971 
2-Aminoacridine [581-28-2] – 2.62 Leo et al., 1971 
3-Aminoacridine [581-29-3] – 2.19 Leo et al., 1971 
4-Aminoacridine [578-07-4] – 3.26 Leo et al., 1971 
9-Aminoacridine [90-45-9] – 2.74 Leo et al., 1971 
2-endo-Aminobenzobicyclo[2.2.1]heptane [72597-35-4] – 2.08 pH 13, Pleiss and Grunewald, 1983 
2-exo-Aminobenzobicyclo[2.2.1]heptane [62624-04-4] – 2.09 pH 13, Pleiss and Grunewald, 1983 
2-endo-Aminobenzobicyclo[2.2.1]octane [14342-36-0] – 2.29 pH 13, Pleiss and Grunewald, 1983 
2-exo-Aminobenzobicyclo[2.2.1]octane [15537-20-9] – 2.32 pH 13, Pleiss and Grunewald, 1983 
4-Aminobenzoic acid [150-13-0] – 0.68 Leo et al., 1971 
2-Aminobenzonorbornene [58742-04-4] – 2.00 pH 13, Pleiss and Grunewald, 1983 
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9-Aminobenzonorbornene [14098-20-5] – 2.13 pH 13, Pleiss and Grunewald, 1983 
3-Aminobenzyl alcohol [1877-77-6] 25 -0.05 Fujita et al., 1964 
1-Aminobutane [109-73-9] 20 0.68 Collander, 1951 
γ-Aminobutanoic acid [56-12-2] 20–25 -3.17 Yunger and Cramer, 1981 
Aminocarb [2032-59-9] 20 1.73 Bowman and Sans, 1983 
3-Amino-2-chloropyridine [6298-19-7] 12 0.43 Li et al., 1999 
6-Aminochrysene [2642-98-0] 20–25 4.98 Means et al., 1982 
2-Amino-3-cyclohexylpropane [54704-34-6] – 2.96 Grunewald et al., 1984 
1-Amino-2-ethylhexane [104-75-6] – 2.82 pH 13, Hansch and Leo, 1987 
2-Aminoheptane [123-82-0] – 2.40 Grunewald et al., 1984 
1-Aminohexane [111-26-2] – 2.06 pH 13, Hansch and Leo, 1987 
2-Amino-3-methylpyridine [1603-40-3] 12 0.01 Li et al., 1999 
2-Amino-5-methylpyridine [1603-41-4] 12 -0.06 Li et al., 1999 
2-Amino-1,4-naphthoquinone [2348-81-4] – 1.88 Leo et al., 1971 
Aminoparathion [3735-01-1] 20 2.60 Bowman and Sans, 1983 
1-Aminopentane [110-58-7] – 1.49 pH 13, Hansch and Leo, 1987 
2-Aminophenol [95-55-6] – 0.57 Leo et al., 1971 
3-Aminophenol [591-27-5] 25 0.17 Fujita et al., 1964 
4-Aminophenol [123-30-8] 25 -0.17 Fujita et al., 1964 
1-Aminopropane [107-10-8] – 0.48 pH 13, Hansch and Leo, 1987 
2-Aminopropane [75-31-0] – 0.26 pH 13, Hansch and Leo, 1987 
1-Amino-2-propanol [78-96-6] – -0.96 Leo et al., 1971 
3-Aminopyridine [462-08-8] – 0.11 Leo et al., 1971 
4-Aminopyridine [504-24-5] – 0.26 Mirrlees et al., 1976 
2-Aminopyrimidine [109-12-6] – -0.22 Leo et al., 1971 
5-Aminoquinoline [611-34-7] – 1.16 Leo et al., 1971 
8-Aminoquinoline [578-66-5] – 1.79 Leo et al., 1971 
2-Aminotetralin [2954-50-9] – 2.43 pH 13, Grunewald et al., 1984 
5-Amino-1,3,4-thiadiazole-2-sulfonamide [14949-00-9] – -0.90 Leo et al., 1971 
Amitriptyline [50-48-6] – 4.92 Leo et al., 1971 
Anabasine [494-52-0] – 0.97 Leo et al., 1971 
4-Androstene-3,17-dione [63-05-8] – 2.77 Seki et al., 2003 
Anilazine [101-05-3] – 2.87 Kaune et al., 1998 
3-Anilino-1,4-naphthoquinone [6628-97-3] – 2.84 Leo et al., 1971 
m-Anisidine [536-90-3] – 0.93 Leo et al., 1971 
Anisole [100-66-3] 25 2.11 Fujita et al., 1964 
  25 2.50 Lun et al., 1995 
  – 2.10 Mirrlees et al., 1976 
  – 2.04 Garst and Wilson, 1984 
Anthranilic acid [118-92-3] – 1.21 Leo et al., 1971 
9-Anthroic acid [723-62-6] – 3.11 Means et al., 1982 
Antipyrine [60-80-0] – 0.23 Hansch and Anderson, 1967 
Apigenin [520-36-5] – 2.92 Rothwell et al., 2005 
L-Arginine [74-79-3] 20–25 -4.08 Yunger and Cramer, 1981 
Atenolol [29122-68-7] 25 0.22 Caron et al., 1999 
Atratone [1610-17-9] – 2.24a Kaune et al., 1988 
Atrazine [1912-24-9] 25 2.27 Liu and Qian, 1995 
  25 2.63 Paschkle et al., 2004 
  – 2.37a Kaune et al., 1998 
Atropine [51-55-8] – 1.81 Leo et al., 1971 
2-Azacycloheptanthione [7203-96-5] – 0.75 Leo et al., 1971 
2-Azacyclooctanone [673-66-5] – 0.24 Leo et al., 1971 
2-Azacyclooctanthione [22928-63-8] – 1.00 Leo et al., 1971 
2-Azacyclononanone [935-30-8] – 0.67 Leo et al., 1971 
2-Azacyclononanthione [21577-72-0] – 1.44 Leo et al., 1971 
2-Azacyclopentanthione [2295-35-4] – -0.05 Leo et al., 1971 
Azelaic acid [123-99-9] – 1.57 Leo et al., 1971 
8-Azaguanine [134-58-7] – -0.71 Leo et al., 1971 
Azahypoxanthine [2683-90-1] 24 -1.97 Nahum and Horvath, 1980 
7-Azaindole [271-63-6] – 1.82 Leo et al., 1971 
Azauracil [461-89-2] – 0.22 Leo et al., 1971 
Azinphos-ethyl [2642-71-9] 20 3.40 Bowman and Sans, 1983 
Azinphos-methyl [86-50-0] 20 2.69 Bowman and Sans, 1983a 
Aziprotryne [4658-28-0] – 2.88a Kaune et al., 1998 
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Azobenzene [103-33-3] 20 3.82 Briggs, 1981 
  25 3.82 Fujita et al., 1964 
Azulene [275-51-4] – 3.20 Leo et al., 1971 
Barbital [57-44-3] – 0.65 Leo et al., 1971 
Barbituric acid [67-52-7] – 0.13 Leo et al., 1971 
Beclomethasone [4419-39-0] 20–25 2.52 Seki et al., 2003 
Bendroflumethiazide [73-48-3] 20 0.06 pH 2.58, Berthod et al., 1999 
  20 1.26 pH 5.86, Berthod et al., 1999 
  20 1.89 pH 7.39, Berthod et al., 1999 
Bensulfide [741-58-2] – 4.52 Nakamura et al., 2001 
Benthiazide [91-33-8] 20 1.73 pH 2.58, Berthod et al., 1999 
  20 1.66 pH 5.86, Berthod et al., 1999 
  20 1.67 pH 7.39, Berthod et al., 1999 
Benzaldehyde [100-52-7] – 1.48 Hansch and Leo, 1987 
Benzaldoxime [932-90-1] – 1.75 Leo et al., 1971 
Benzamide [55-21-0] 25 0.64 Fujita et al., 1964 
3-Benzamidophenoxyacetic acid [1878-89-3] – 1.99 Leo et al., 1971 
Benzanilide [93-98-1] – 2.62 Leo et al., 1971 
Benzenesulfonamide [98-10-2] – 0.31 Leo et al., 1971 
Benzimidazole [51-17-2] 25.00 1.53 Domańska et al., 2002 
  35.00 1.45 Domańska et al., 2002 
Benzofuran [271-89-6] – 2.67 Leo et al., 1971 
Benzonitrile [100-47-0] 25 1.56 Fujita et al., 1964 
  20–25 1.56 Tanii and Hashimoto, 1984 
  – 1.56 Garst and Wilson, 1984 
Benzophenone [119-61-9] 20 3.18 Briggs, 1981 
  – 3.12 Hansch and Leo, 1987 
Benzothiazole [95-16-9] – 2.01 Hansch and Anderson, 1967 
Benzo[b]thiophene [95-15-8] 25 3.17 Andersson and Schräder, 1999 
  – 3.12 Leo et al., 1971 
1H-Benzotriazole [95-14-7] – 1.34 Leo et al., 1971 
Benzotrichloride [98-07-7] – 2.92 Leo et al., 1971 
Benzotrifluoride [98-08-8] – 2.79 Leo et al., 1971 
Benzoxazole [273-53-0] – 1.59 Leo et al., 1971 
Benzyl acetate [140-11-4] – 1.96 Iwasa et al., 1965 
Benzylacetonitrile [645-59-0] 20–25 1.70 Tanii and Hashimoto, 1984 
Benzylamine [100-46-9] 22 0.97 Lyubartsev et al., 2001 
  – 1.09 Iwasa et al., 1965 
N-Benzylaniline [103-32-2] – 3.13 Hansch and Leo, 1987 
Benzyl benzoate [120-51-4] – 3.97 Leo et al., 1971 
Benzyl bromide [100-39-0] – 2.92 Leo et al., 1971 
Benzylidene tert-butylamine N-oxide [3376-24-7] 25.0 1.22 Acree et al., 1984 
N-Benzylidenemethylamine [622-29-7] – 1.64 Hansch and Leo, 1987 
Benzylisothiocyanate [622-78-6] – 2.83 Leo et al., 1971 
Benzylmethylamine [103-67-3] – 1.52 pH 13, Hansch and Leo, 1987 
Benzyl methyl ketone [103-79-7] – 1.44 Iwasa et al., 1965 
Benzylpenicillin [61-33-6] – 1.83 Leo et al., 1971 
Benzyl phenyl ether [946-80-5] – 3.79 Hansch and Leo, 1987 
Benzylpyridinium bromide [2589-31-3] – -2.62 Leo et al., 1971 
Betamethasone valerate [2152-44-5] 20–25 3.64 Seki et al., 2003 
Bibenzyl [103-29-7] 30.00 5.12 Yalkowsky et al., 1983a 
  – 4.82 Hansch and Leo, 1987 
Bicyclohepta-2,5-diene [121-46-0] 25 2.67 Lodge, 1999 
Bicyclo[2.2.1]heptane-2-methanol [5240-72-2] 25 1.99 Lodge, 1999 
1,3-Bis(2-chloroethyl)-1-nitrosourea [154-93-8] – 1.53 Leo et al., 1971 
Bisoprolol [66722-44-9] 25 2.15 Caron et al., 1999 
1,4-Bis(trichloromethyl)benzene [68-36-0] – 4.62 Leo et al., 1971 
(–)-Borneol [464-45-9] – 3.01 Griffin et al., 1999 
Bromoacetamide [683-57-8] – -0.52 Leo et al., 1971 
4-Bromoacetanilide [103-88-8] 20 2.14 Briggs, 1981 
  – 2.29 Garst and Wilson, 1984 
Bromoacetic acid [79-08-3] – 0.41 Leo et al., 1971 
2-Bromoaniline [615-36-1] – 2.29 Leo et al., 1971 
3-Bromoaniline [591-19-5] – 2.10 Leo et al., 1971 
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4-Bromoaniline [106-40-1] 20 2.03 Briggs, 1981 
  – 2.05 Garst and Wilson, 1984 
4-Bromobenzenesulfonamide [701-34-8] – 1.36 Leo et al., 1971 
3-Bromobenzoic acid [585-76-2] – 2.87 Leo et al., 1971 
4-Bromobenzoic acid [586-76-5] – 2.86 Leo et al., 1971 
1-Bromobutane [109-65-9] 25.0 2.75 Tewari et al., 1982 
2-Bromobutanoic acid [80-58-0] – 1.42 Leo et al., 1971 
1-Bromo-3-chloropropane [109-70-6] 25.0 2.18 Tewari et al., 1982 
Bromocyclohexane [108-85-0] – 3.20 Canton and Wegman, 1983 
1-Bromo-2-ethylbenzene [1973-22-4] – 3.09 Leo et al., 1971 
1-Bromoheptane [629-04-9] 25.0 4.36 Tewari et al., 1982 
1-Bromohexane [111-25-1] 25.0 3.80 Tewari et al., 1982 
5-Bromo-2-hydroxybenzyl alcohol [2316-64-5] 25 1.89 Takagi et al., 1992 
Butyl-(2-hydroxyethyl)dimethylammonium 
 bromide [NA] 25.00 -0.37 Domańska and Bogel-Łukasik, 2005 
5-Bromoindole [10075-50-0] – 3.00 Leo et al., 1971 
3-Bromonitrobenzene [585-79-5] – 2.64 Leo et al., 1971 
1-Bromooctane [111-83-1] 25.0 4.89 Tewari et al., 1982 
1-Bromopentane [110-53-2] – 3.37 Tewari et al., 1982 
2-Bromophenol [95-56-7] 25 2.35 Fujita et al., 1964 
4-Bromophenol [106-41-2] 20 2.59 Briggs, 1981 
  25 1.59 Fujita et al., 1964 
  25.00 2.62 Kuramochi et al., 2004 
2-Bromophenoxyacetic acid [1879-56-7] 25 2.00a Fujita et al., 1964 
3-Bromophenoxyacetic acid [1798-98-8] 25 2.23a Fujita et al., 1964 
4-Bromophenoxyacetic acid [1878-91-7] 25 2.27a Fujita et al., 1964 
3-Bromophenylacetic acid [1878-67-7] 25 2.27a Fujita et al., 1964 
4-Bromophenylacetic acid [1878-68-8] 25 2.26a Fujita et al., 1964 
3-Bromophenylurea [2989-98-2] 20 2.08 Briggs, 1981 
4-Bromophenylurea [1967-25-5] 20 1.98 Briggs, 1981 
Bromophos [2104-96-3] 20 4.88 Bowman and Sans, 1983 
  25.0 5.21 de Bruijn et al., 1989 
Bromophos-ethyl [4824-78-6] 20 5.68 Bowman and Sans, 1983 
  25.0 6.15 de Bruijn et al., 1989 
2-Bromopropionic acid [598-72-1] – 0.92 Leo et al., 1971 
2-Bromopyridine [109-04-6] – 1.42 Leo et al., 1971 
3-Bromopyridine [626-55-1] – 1.60 Leo et al., 1971 
4-Bromopyridine [1120-87-2] – 1.54 Leo et al., 1971 
3-Bromoquinoline [5332-24-1] – 3.03 Mirrlees et al., 1976 
Bumetanide [28395-03-1] 20 -0.45 pH 2.58, Berthod et al., 1999 
  20 0.74 pH 5.86, Berthod et al., 1999 
  20 2.08 pH 7.39, Berthod et al., 1999 
Buprofexine [69327-76-0] – 5.41 Nakamura et al., 2001 
Butamifos [36335-67-8] – 4.71 Nakamura et al., 2001 
Butanal [123-72-8] – 0.88 Hansch and Leo, 1987 
Butanamide [541-35-5] – -0.21 Hansch and Anderson, 1967 
Butanoic acid [107-92-6] 20 0.79 Collander, 1951 
 20–25 0.24 Onitsuka et al., 1989 
cis-2-Butene [590-18-1] – 2.33 Hansch and Leo, 1985 
trans-2-Butene [626-64-6] – 2.31 Hansch and Leo, 1985 
Butyl acrylate [141-32-2] 20–25 2.36 Tanii and Hashimoto, 1982 
9-Butyladenine [2715-70-0] – 1.25 Leo et al., 1971 
sec-Butylamine [513-49-5] – 0.74 pH 13, Hansch and Leo, 1987 
tert-Butylamine [75-64-9] – 0.40 pH 13, Hansch and Leo, 1987 
Butyl p-aminobenzoate [94-25-7] 30.00 2.72 Yalkowsky et al., 1983a 
2-Butylamino-1,4-naphthoquinone [59094-50-7] – 3.11 Leo et al., 1971 
N-Butylaniline [1126-78-9] – 3.58 Leo et al., 1971 
Butyl cyanide [110-59-8] 20–25 0.94 Tanii and Hashimoto, 1984 
Butyl ether [142-96-1] 25.0 3.21 Funasaki et al., 1984 
Butyl ethyl ether [628-81-9] – 2.02 Hansch and Anderson, 1967 
Butyl p-hydroxybenzoate [94-26-8] 30.00 3.57 Yalkowsky et al., 1983a 
  – 3.43 Seki et al., 2003 
Butyl mercaptan [109-79-5] – 2.28 Hansch and Leo, 1987 
Butyl methacrylate [97-88-1] 20–25 2.88 Tanii and Hashimoto, 1982 
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tert-Butyl methacrylate [585-07-9] 20–25 2.54 Tanii and Hashimoto, 1982 
Butyl nitrate [928-45-0] – 2.15 Leo et al., 1971 
4-tert-Butylphenol [98-54-4] – 3.31 Leo et al., 1971 
3-Butylphenoxyacetic acid [1878-53-1] 25 3.15a Fujita et al., 1964 
3-tert-Butylphenoxyacetic acid [1878-55-3] 25 2.93a Fujita et al., 1964 
4-sec-Butylphenoxyacetic acid [4917-89-9] 25 3.07a Fujita et al., 1964 
Butyl N-phenylcarbamate [3422-01-3] 20 3.30 Briggs, 1981 
tert-Butylphenyl diphenyl phosphate [56803-37-3] 20–25 5.12 Saeger et al., 1979 
Butylpropylamine [20193-21-9] – 2.12 pH 13, Hansch and Leo, 1987 
4-Butylpyridine [5335-75-1] 25 3.13 Yeh and Higuchi, 1976 
Butylpyridinium bromide [874-80-6] – -2.69 Leo et al., 1971 
2-Butylthio-1,4-naphthoquinone [59094-49-4] – 3.29 Leo et al., 1971 
Butyl trimethyl silane [1000-49-3] – 4.20 Leo et al., 1971 
2-Butyne [503-17-3] – 1.46 Hansch and Leo, 1985 
Butyronitrile [109-74-0] 20–25 0.60 Tanii and Hashimoto, 1984 
Caffeine [58-08-2] 24 0.05 Nahum and Horvath, 1980 
  30.00 -0.20 Yalkowsky et al., 1983a 
  – -0.07 pH 5.0, Carlsson and Karlberg, 2000 
  – -0.08 pH 7.4, Carlsson and Karlberg, 2000 
Camphene [79-92-5] – 4.22 Griffin et al., 1999 
Camphor [76-22-2] – 2.74 Griffin et al., 1999 
Camphoroquinone [10373-78-1] – 1.52 Hansch and Anderson, 1967 
Camptothecin [7689-03-4] – 1.74 Leo et al., 1971 
Canrenoic acid [4138-96-9] 20 0.34 pH 2.58, Berthod et al., 1999 
  20 1.64 pH 5.86, Berthod et al., 1999 
  20 2.40 pH 7.39, Berthod et al., 1999 
Capronitrile [628-73-9] 20–25 1.66 Tanii and Hashimoto, 1984 
Captafol [2425-06-1] 20 3.83 Briggs, 1981 
  20–25 3.83 Lord et al., 1980 
Captan [133-06-2] – 2.35 Leo et al., 1971 
Carazolol [57775-29-8] 25 3.73 Caron et al., 1999 
Carbazole [86-74-8] 25 3.29 pH 7.4, Rogers and Cammarata, 1969 
Carbendazim [10605-21-7] – 1.40 Lord et al., 1980 
Carboxin [5234-68-4] – 2.14 Leo et al., 1971 
9-Carboxyfluorene [1989-33-9] – 2.69 Leo et al., 1971 
3-(Carboxy)methylbenzoic acid [NA] 25 1.80 Fugita et al., 1964 
3-Carboxymethyl sydnone [26537-53-1] – -1.66 Leo et al., 1971 
3-Carboxyphenoxyacetic acid [1878-61-1] 25 1.10a Fujita et al., 1964 
3-Carboxyphenylacetic acid [2083-13-1] 25 1.04a Fujita et al., 1964 
9-Carboxythioxanthene [17384-14-8] – 2.69 Leo et al., 1971 
2-Carene [13466-78-9] – 4.44 Griffin et al., 1999 
3-Carene [554-61-0] – 4.38 Griffin et al., 1999 
3-Caren-2-one [NA] – 2.42 Griffin et al., 1999 
Carvdilol [72956-09-3] 25 4.11 Caron et al., 1999 
(–)-Carveol [99-48-9] – 2.99a Griffin et al., 1999 
(R)-(–)-Carvone [6485-40-1] – 2.73a Griffin et al., 1999 
Catechol [120-80-9] – 0.88 Leo et al., 1971 
  – 0.69 Janini and Attari, 1983 
  – 0.92 Garst and Wilson, 1984 
Chloraminophenamide [121-30-2] 20 -0.41 pH 2.58, Berthod et al., 1999 
  20 -0.47 pH 5.86, Berthod et al., 1999 
  20 -0.56 pH 7.39, Berthod et al., 1999 
Chloramphenicol [56-75-7] – 1.14 Leo et al., 1971 
Chlorbromuron [13360-45-7] 20 3.09 Briggs, 1981 
  25 3.30 Liu and Qian, 1995 
Chlordimeform [6164-98-3] 20 2.89 Bowman and Sans, 1983 
Chloridazon [1698-60-8] 20 1.50 Briggs, 1981 
Chlorimipramine [303-49-1] – 3.88 Leo et al., 1971 
Chlornitrofen [1836-77-7] – 5.22 Nakamura et al., 2001 
Chloroacetamide [79-07-2] – -0.53 Leo et al., 1971 
2-Chloro-3-amino-1,4-naphthoquinone [2797-51-5] – 2.12 Leo et al., 1971 
2-Chloroaniline [95-51-2] 25.0 1.93 de Bruijn et al., 1989 
3-Chloroaniline [108-42-9] 25 1.98 Fujita et al., 1964 
  25.0 1.91 de Bruijn et al., 1989 
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2-Chloroanisole [766-51-8] 25 2.50 Lun et al., 1995 
3-Chloroanisole [2845-89-8] 25 2.60 Lun et al., 1995 
4-Chloroanisole [623-12-1] 25 2.70 Lun et al., 1995 
2-Chlorobenzenesulfonamide [6961-82-6] – 0.74 Leo et al., 1971 
3-Chlorobenzenesulfonamide [17260-71-8] – 1.29 Leo et al., 1971 
4-Chlorobenzenesulfonamide [98-64-6] – 0.84 Leo et al., 1971 
2-Chlorobenzoic acid [118-91-2] – 1.98 Leo et al., 1971 
3-Chlorobenzoic acid [535-80-8] – 2.68 Leo et al., 1971 
4-Chlorobenzoic acid [74-11-3] 25 2.72a Fujita et al., 1964 
3-Chlorobenzyl alcohol [873-63-2] – 1.94 Leo et al., 1971 
4-Chlorobenzyl alcohol [873-76-7] – 1.96 Leo et al., 1971 
2-Chlorobiphenyl [2051-60-7] 25.0 4.53 de Bruijn et al., 1989 
  25 4.50 Miller et al., 1984 
  – 4.38 Woodburn et al., 1984 
3-Chlorobiphenyl [2051-61-8] – 4.58 Woodburn et al., 1984 
4-Chlorobiphenyl [2051-62-9] 25.0 4.37 Li and Doucette, 1993 
  – 4.49 Woodburn et al., 1984 
3-Chloro-4-bromonitrobenzene [29682-39-1] 20 3.25 Briggs, 1981 
1-Chlorobutane [109-69-3] 25.0 2.55 Tewari et al., 1982 
  – 2.39 Hansch and Anderson, 1967 
  – 2.50 Niimi et al., 1989 
2-Chloro-5-chloromethylpyridine [58757-38-3] 12 0.86 Li et al., 1999 
1-Chlorodibenzo-p-dioxin [39227-53-7] 25 5.30 Shiu et al., 1988 
2-Chlorodibenzo-p-dioxin [39227-54-8] 25 4.94 Shiu et al., 1988 
1-(2-chloroethyl)-1-nitrosourea [2365-30-2] – 0.57 Leo et al., 1971 
1-Chloroheptane [629-06-1] 25.0 4.15 Tewari et al., 1982 
5-Chloro-2-hydroxybenzyl alcohol [5330-38-1] 25 1.66 Takagi et al., 1992 
3-Chloro-4-methoxyacetanilide [7073-42-9] 20 1.82 Briggs, 1981 
3-Chloro-4-methoxyaniline [5345-54-0] 20 1.85 Briggs, 1981 
3-Chloro-4-methoxyphenylurea [25277-05-8] 20 1.37 Briggs, 1981 
5-Chloro-2-methylthiobenzimidazole [7692-57-1] – 3.22 Leo et al., 1971 
2-Chloro-1,4-naphthoquinone [1010-60-2] – 2.15 Leo et al., 1971 
1-Chloronaphthalene [90-13-1] 25 3.97 Lei et al., 2000 
  – 3.90 Opperhuizen, 1987 
2-Chloronitrobenzene [88-73-3] – 2.52 Niimi et al., 1989 
3-Chloronitrobenzene [121-73-3] 25 2.46 Fujita et al., 1964 
4-Chloronitrobenzene [100-00-5] – 2.39 Leo et al., 1971 
4-Chloro-3-nitrophenoxyacetic acid [89894-13-3] – 1.85 Leo et al., 1971 
5-Chloro-6-nitro-2-trifluoromethylbenzimidazole 
 [6609-40-1] – 3.21 Leo et al., 1971 
(±)-endo-2-Chloronorbornane [2534-77-2] 25 3.54 Lodge, 1999 
(±)-exo-2-Chloronorbornane [67844-27-2] 25 3.35 Lodge, 1999 
3-Chlorophenol [108-43-0] 25 2.50 Fujita et al., 1964 
4-Chlorophenol [106-48-9] 25 2.39 Fujita et al., 1964 
  – 2.39 Garst and Wilson, 1984 
2-Chlorophenoxyacetic acid [614-61-9] – 2.02 Leo et al., 1971 
3-Chlorophenoxyacetic acid [588-32-9] – 2.03 Leo et al., 1971 
4-Chlorophenoxyacetic acid [122-88-3] 25 1.95a Fujita et al., 1964 
3-Chlorophenylacetic acid [1878-65-5] 25 2.04a Fujita et al., 1964 
4-Chlorophenylacetic acid [1878-66-6] 25 2.06a Fujita et al., 1964 
2-Chlorophenylurea [114-38-5] 20 1.27 Briggs, 1981 
3-Chlorophenylurea [1967-27-7] 20 1.82 Briggs, 1981 
2-Chloropropane [75-29-6] – 1.90 Hansch and Leo, 1987 
2-Chloropyridine [109-90-1] 25 1.34 pH 7.00, Unger et al., 1989 
3-Chloropyridine [626-60-8] – 1.43 Leo et al., 1971 
4-Chloropyridine [626-61-9] – 1.28 Leo et al., 1971 
6-Chloroquinoline [612-57-7] – 2.73 Leo et al., 1971 
8-Chloroquinoline [611-33-6] – 2.33 Leo et al., 1971 
2-Chlorotoluene [95-49-8] – 3.42 Leo et al., 1971 
3-Chlorotoluene [108-41-8] – 3.28 Leo et al., 1971 
4-Chlorotoluene [106-43-4] – 3.33 Leo et al., 1971 
Chlorothalonil [1897-45-6] – 3.80 Nakamura et al., 2001 
Chlorothiazide [58-94-6] 20 -0.35 pH 2.58, Berthod et al., 1999 
  20 -0.48 pH 5.86, Berthod et al., 1999 
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  20 -1.10 pH 7.39, Berthod et al., 1999 
Chlorotoluron [15545-48-9] 20 2.41 Briggs, 1981 
  25 2.38 Liu and Qian, 1995 
Chloroxuron [1982-47-4] 20 3.70 Briggs, 1981 
  25 3.79 Paschkle et al., 2004 
Chlorpromazine [50-53-3] – 5.33 Leo et al., 1971 
Chlorpromazine hydrochloride [69-09-0] – 1.51 Leo et al., 1971 
Chlorpyrifos-methyl [5598-13-0] 20 4.30 Bowman and Sans, 1983 
  20 4.31 Freed et al., 1979a 
Chlortetracycline [57-62-5] – -0.39 Leo et al., 1971 
C.I. Disperse brown 1 [23355-64-8] – 5.48 Klein et al., 1988 
C.I. Disperse yellow 42 [5154-25-4] – 4.01 Klein et al., 1988 
trans-Cinnamic acid [140-10-3] – -0.16 Leo et al., 1971 
Cinnamide [621-79-4] – 1.43 Hansch and Leo, 1987 
Cinnamyl alcohol [104-54-1] – 1.95 Leo et al., 1971 
(R)-(+)-Citronellal [2385-77-5] – 3.83 Griffin et al., 1999 
β-Citronellol [106-22-9] – 3.98a Griffin et al., 1999 
Colchiceine [477-27-0] – 1.03 Leo et al., 1971 
Cortisone [53-06-5] 30.00 1.47 Yalkowsky et al., 1983a 
Coumarin [91-64-5] – 1.39 Leo et al., 1971 
Cresyl diphenyl phosphate [26444-49-5] 20–25 4.51 Saeger et al., 1979 
Crotonic acid [3724-65-0] – 0.72 Leo et al., 1971 
Crystal violet [548-62-9] – 0.96 Leo et al., 1971 
Cyanazine [21725-46-2] 25 2.04 Liu and Qian, 1995 
  – 2.01 Kaune et al., 1998 
3-Cyanobenzoic acid [1877-72-1] 25 1.48a Fujita et al., 1964 
4-Cyanobenzoic acid [619-65-8] – 1.56 Leo et al., 1971 
Cyanofos [2636-26-2] – 2.74 Nakamura et al., 2001 
3-Cyanophenol [873-62-1] – 1.70 Leo et al., 1971 
4-Cyanophenol [767-00-0] – 1.60 Leo et al., 1971 
3-Cyanophenoxyacetic acid [1879-59-9] 25 0.95a Fujita et al., 1964 
3-Cyanophenylacetic acid [1878-71-1] 25 1.08a Fujita et al., 1964 
4-Cyanophenylacetic acid [1878-82-6] 25 0.93a Fujita et al., 1964 
3-Cyanopyridine [100-54-9] – 0.36 Garst and Wilson, 1984 
4-Cyanopyridine [100-48-1] – 0.46 Garst and Wilson, 1984 
Cyanuric acid [108-80-5] – -0.47 Kaune et al., 1998 
Cyclobarbital [52-31-3] – 1.20 Leo et al., 1971 
1,3,5-Cycloheptatriene [544-25-2] – 2.63 Eadsforth and Moser, 1983 
1,3-Cyclohexadiene [592-57-4] – 2.47 Hansch and Leo, 1987 
1,4-Cyclohexadiene [628-41-1] – 2.30 Hansch and Leo, 1987 
Cycloheximide [66-81-9] – 0.55 Leo et al., 1971 
2-Cyclohexen-1-one [930-68-7] – 0.61 Hansch and Leo, 1987 
Cycloheximide [66-81-9] 20 0.55 Briggs, 1981 
Cyclohexylamine [108-91-8] – 1.49 pH 13, Hansch and Leo, 1987 
4-Cyclohexylphenoxyacetic acid [1878-56-4] 25 3.76a Fujita et al., 1964 
1,5-Cyclooctadiene [111-78-4] – 3.16 Eadsforth and Moser, 1983 
Cyclophosphamide [50-18-0] – 0.63 Leo et al., 1971 
Cyclopropylbenzene [873-49-4] – 3.27 Hansch and Leo, 1987 
4-Cyclopropyl-2-butanone [2046-23-3] – 1.50 Leo et al., 1971 
Cyclothiazide [2259-96-3] 20 1.83 pH 2.58, Berthod et al., 1999 
  20 1.90 pH 5.86, Berthod et al., 1999 
  20 1.91 pH 7.39, Berthod et al., 1999 
Cyclotrimethylaminetrinitramine [121-84-4] 20 0.90 Monteil-Rivera et al., 2003 
4-Cymene [99-87-6] 25.0 4.10 Banerjee et al., 1980 
  25 3.70 Copolovici and Niinemets, 2006 
  – 4.25 Griffin et al., 1999 
Cyromazine [66215-27-8] – 0.06a Kaune et al., 1998 
Cytidylic acid [63-37-6] – 0.40 Leo et al., 1971 
Cytosine arabinoside [147-94-4] – -0.79 Leo et al., 1971 
Daidzein [486-66-8] – 2.51 Rothwell et al., 2005 
Decachlorobiphenyl [2051-24-3] 25.0 8.27 de Bruijn et al., 1989 
  25 8.26 Miller et al., 1984 
  – 8.20 Woodburn et al., 1984 
2-Decalone [4832-17-1] – 1.97 Leo et al., 1971 
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Decamethonium bromide [541-22-0] – -1.00 Leo et al., 1971 
Decanoic acid [334-48-5] – 4.09 Leo et al., 1971 
1-Decanol [112-30-1] – 1.04 Hansch and Leo, 1987 
2-Decanone [693-54-9] 25.0 3.81 Tewari et al., 1982 
  – 3.73 Tanii et al., 1984 
Decyl acrylate [2156-96-9] – 5.46 Edelbach and Lodge, 2002 
Decylbenzene [104-72-3] – 7.35 Bruggeman et al., 1982 
Decylpyridinium bromide [2534-65-8] – -0.72 Leo et al., 1971 
Deoxycorticosterone [64-85-7] – 2.88 Leo et al., 1971 
  – 3.13 Seki et al., 2003 
11-Deoxycortisol [152-58-9] – 2.46 Leo et al., 1971 
Desethyl atrazine [6190-65-4] 25 1.49 Paschkle et al., 2004 
  – 1.35a Kaune et al., 1998 
Desethyl desisopropyl atrazine [3397-62-4] – 0.11 Kaune et al., 1998 
Desethyl-2-hydroxyatrazine [19988-24-0] – -0.08 Kaune et al., 1998 
Desethyl-2-hydroxyterbuthylazine [NA] – 0.43 Briggs, 1981 
Desethyl terbumeton [19988-64-5] – 1.93a Kaune et al., 1998 
Desipramine [50-47-5] – 4.28 Leo et al., 1971 
Desisopropyl atraton [30360-56-6] – 0.83a Kaune et al., 1998 
Desisopropyl-2-hydroxyatrazine [7313-54-4] – -0.30 Kaune et al., 1998 
Desmetryn [1014-69-3] 25 1.77 Liu and Qian, 1995 
1,3-Diacetylurea [638-20-0] – -0.68 Leo et al., 1971 
Dialifor [10311-84-9] 20 4.69 Freed et al., 1979a 
Diallylamine [124-02-7] – 1.11 pH 13, Hansch and Leo, 1987 
Diallyl phthalate [131-17-9] – 3.23 Leyder and Boulanger, 1983 
Diazinon [333-41-5] – 4.23 Nakamura et al., 2001 
Dibromodulcitol [10318-26-0] – 0.27 Leo et al., 1971 
3,5-Dibromo-s-triazole [7411-23-6] – 2.44 Leo et al., 1971 
Dibucaine [85-79-0] – 4.29 Leo et al., 1971 
Di-n-butylamine [111-92-2] – 2.68 pH 9.4, Hansch and Leo, 1987 
Dibutyl isophthalate [3126-90-7] 25 5.53 DeFoe et al., 1990 
3,5-Di-tert-butyl glucopyranoside [34213-80-4] – 2.73 Leo et al., 1971 
Dibutyl phenyl phosphate [2528-36-1] 20–25 4.27 Saeger et al., 1979 
Dibutyl terephthalate [1962-75-0] 25 4.72 DeFoe et al., 1990 
Dicapthon [2463-84-5] 20 3.62 Bowman and Sans, 1983 
  20 3.58 Freed et al., 1979a 
Dichlobenil [1194-65-6] – 2.95 Nakamura et al., 2001 
Dichlofenthion [97-17-6] 20 5.14 Domańska et al., 2002 
  – 5.38 Nakamura et al., 2001 
3,4-Dichloroacetanilide [31620-87-8] 20 2.54 Briggs, 1981 
2,3-Dichloroaniline [608-27-5] – 2.78 Leo et al., 1971 
2,5-Dichloroaniline [95-82-9] 25.0 2.92 de Bruijn et al., 1989 
2,3-Dichloroanisole [1984-59-4] 25 3.24 Lun et al., 1995 
2,6-Dichloroanisole [1984-65-2] 25 3.14 Lun et al., 1995 
3,4-Dichlorobenzaldoxime N-methylcarbamate [NA] 20 2.89 Briggs, 1981 
2,2′-Dichlorobiphenyl [13029-08-8] 25.0 4.97 de Bruijn et al., 1989 
  – 4.90 Woodburn et al., 1984 
2,4′-Dichlorobiphenyl [34883-43-7] – 5.14 Woodburn et al., 1984 
2,5-Dichlorobiphenyl [34883-39-1] 25 5.16 Miller et al., 1984 
2,6-Dichlorobiphenyl [33146-45-1] 25.0 4.98 de Bruijn et al., 1989 
  25 4.93 Miller et al., 1984 
3,4-Dichlorobiphenyl [2974-92-7] – 5.29 Woodburn et al., 1984 
4,4′-Dichlorobiphenyl [2050-68-2] – 5.33 Woodburn et al., 1984 
  25 5.09 Doucette and Andren, 1987 
2,6-Dichloro-4-diethylamino-s-triazine [NA] 12 2.17 Li et al., 1999 
2,6-Dichloro-4-dimethylamino-1,3,5-triazine [NA] 25 3.08 Liao et al., 1996 
2,3-Dichloro-4-isopropyltoluene [NA] 25 5.68 Lun et al., 1997 
2,5-Dichloro-4-isopropyltoluene [NA] 25 6.20 Lun et al., 1997 
2,6-Dichloro-4-N-methylphenylamino-s-triazine [NA] 12 2.43 Li et al., 1999 
  25 3.07 Liao et al., 1996 
2,6-Dichloro-4-morpholino-1,3,5-triazine [NA] 12 1.25 Li et al., 1999 
  25 2.73 Liao et al., 1996 
1,2-Dichloronaphthalene [2050-69-3] 25 4.45 Lei et al., 2000 
1,4-Dichloronaphthalene [1825-31-6] 25 4.57 Lei et al., 2000 
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2,3-Dichloronitrobenzene [3209-22-1] – 3.05 Niimi et al., 1989   
4,6-Dichloro-5-nitropyrimidine [4316-93-2] 25 2.29 Liao et al., 1996 
2,6-Dichloro-4-N-phenylamino-1,3,5-triazine [NA] 12 2.32 Li et al., 1999 
  25 3.03 Liao et al., 1996 
3,4-Dichlorophenylurea [2327-02-8] 20 2.64 Briggs, 1981 
  20–25 2.66 Lord et al., 1980 
3,4-Dichlorophenoxyacetic acid [588-22-7] – 2.81 Leo et al., 1971 
1-(3,4-Dichlorophenyl)-3-phenylurea [2008-73-3] – 4.70 Leo et al., 1971 
3,6-Dichloropyridazine [141-30-0] 25 0.84 Liao et al., 1996 
2,3-Dichloropyridine [2402-77-9] – 2.11 Leo et al., 1971 
2,5-Dichloropyridine [16110-09-1] – 2.40 Leo et al., 1971 
2,6-Dichloropyridine [2402-78-0] – 2.15 Leo et al., 1971 
3,5-Dichloropyridine [2457-47-8] – 2.56 Leo et al., 1971 
2,4-Dichloropyrimidine [3934-20-1] 25 1.32 Liao et al., 1996 
4,5-Dichloroveratrole [2772-46-5] 25 3.11 Lun et al., 1995 
Dicyclopropyl carbinol [14300-33-5] 25 1.07 Lodge, 1999 
Didecyl phthalate [2432-20-8] 20–25 8.83 Ellington, 1999 
Diethanolamine [111-42-2] – -1.43 Leo et al., 1971 
Diethoxymethane [462-95-3] – 0.84 Leo et al., 1971 
N,N-Diethylacetamide [685-91-6] – 0.34 Hansch and Leo, 1987 
4-Diethylaminobenzyl alcohol [74974-49-5] – 2.29 Leo et al., 1971 
Diethyl carbonate [105-58-8] – -1.21 Hansch and Leo, 1987 
Diethylene glycol diacrylate [4074-88-8] – 0.84 Edelbach and Lodge, 2002 
Diethylene glycol monoacrylate [13533-05-6] – -0.19 Edelbach and Lodge, 2002 
O,O-Diethyl-O-(4-methylthiophenyl) phosphate 
 [3070-13-1] – 2.24 Leo et al., 1971 
O,O-Diethyl O-phenylphosphorothioate [32345-29-2] – 2.70 Leo et al., 1971 
N,N-Diethyl-3-pyridylethylamine [20173-34-6] – 1.23 Leo et al., 1971 
Diethyl-2,6-pyridinedicarbonyl ester [NA] 12 0.15 Briggs, 1981 
Diethyl sulfide [352-93-2] – 1.97 Hansch and Anderson, 1967 
Difenozuron [14214-32-5] 25 2.54 Liu and Qian, 1995 
Difluoromethane [75-10-5]  – 0.20 Hansch and Leo, 1987 
Dihexyl phthalate [84-75-3] 20–25 6.82 Ellington, 1999 
4,6-Dihydrazino-4-dimethylamino-s-triazine [NA] 25 3.97 Liao et al., 1996 
4,6-Dihydrazino-4-phenylamino-s-triazine [NA] 25 3.88 Liao et al., 1996 
4,6-Dihydrazino-4-morpholino-s-triazine [NA] 25 3.84 Liao et al., 1996 
9,10-Dihydroanthracene [613-31-0] – 4.25 Hansch and Leo, 1987 
2,5-Dihydrofuran [1708-29-8] – 0.46 Hansch and Leo, 1987 
4,6-Dihydroxybenzoic acid [303-07-1] – 2.20 Leo et al., 1971 
4,6-Dihydroxy-5-nitropyrimidine [2164-83-2] 25 2.02 Liao et al., 1996 
4,6-Dihydroxy-5-pyrimidine [1193-24-4] 25 1.49 Liao et al., 1996 
3,5-Dihydroxytricyclo[2.2.1.02,6]heptane 
 [4054-88-0] 25 -0.42 Lodge, 1999 
Diiodomethane [75-11-6]  – 2.30 Hansch and Leo, 1987 
Diisobutyl ether [628-55-7] 25.0 2.78 Funasaki et al., 1985 
2,6-Diisopropylaniline [24544-04-5] – 3.18 Hansch and Leo, 1987 
Diisopropyl ether [108-20-3] – 1.52 Hansch and Leo, 1987 
N,N-Diisopropyl-3-pyridylmethylamine [20173-18-6] – 2.27 Leo et al., 1971 
Dimethametryn [22936-75-0] 25 3.37 Liu and Qian, 1995 
  – 3.29 Kaune et al., 1998 
N,N-Dimethylacetamide [127-19-5] – -1.26 Hansch and Leo, 1987 
4-Dimethylaminoantipyrine [58-15-1] – 0.80 Leo et al., 1971 
4-Dimethylaminoazobenzene [60-11-7] – 4.58 Leo et al., 1971 
3-Dimethylaminophenol [99-07-0] – 1.56 Leo et al., 1971 
1-Dimethylamino-3-phenylpropane [1199-99-1] – 2.73 pH 13, Grunewald et al., 1984 
1,3-Dimethyl-4-aminouracil [6642-31-5] 20 -0.04 NICNAS, 2003 
2,6-Dimethylanisole [1004-66-6] – 2.92 Hansch and Leo, 1987 
7,12-Dimethylbenz[a]anthracene [57-97-6] 20–25 5.80 Means et al., 1980 
5,6-Dimethylbenzimidazole [582-60-5] – 2.35 Leo et al., 1971 
N,N-Dimethylbenzylamine [103-83-3] – 1.91 Hansch and Leo, 1987 
N,N-Dimethylbutylamine [927-62-8] – 1.70 pH 13, Hansch and Leo, 1987 
N,N-Dimethyl-N′-(3-chlorophenyl)urea [NA] 20 2.01 Briggs, 1981 
N,N-Dimethyl-N′-(3,5-dimethyl-4-bromophenyl)- 
 urea [NA] 20 2.92 Briggs, 1981 
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N,N-Dimethyl-N′-(3,5-dimethylphenyl)urea [NA] 20 1.90 Briggs, 1981 
Dimethyldisulfide [624-92-0] – 1.77 Leo et al., 1971 
Dimethylethylamine [598-56-1] – 0.70 Hansch and Leo, 1987 
N,N-Dimethyl-N′-(3-fluorophenyl)urea [NA] 20 1.37 Briggs, 1981 
N,N-Dimethyl-N′-(4-fluorophenyl)urea [NA] 20 1.13 Briggs, 1981 
Dimethylimidazole [1739-84-0] 25.00 -0.27 Domańska et al., 2002 
  35.00 -0.22 Domańska et al., 2002 
1,2-Dimethylindole [875-79-6] 25 2.82 pH 7.4, Rogers and Cammarata, 1969 
N,N-Dimethyl-N′-(3-methoxyphenyl)urea [NA] 20 1.73 Briggs, 1981 
N,N-Dimethyl-N′-(4-methoxyphenyl)urea [NA] 20 0.83 Briggs, 1981 
N,N-Dimethyl-N′-(4-methylphenyl)urea [7160-01-2] 20 1.33 Briggs, 1981 
1,2-Dimethylnaphthalene [573-98-8] 23 4.31 Krishnamurthy and Wasik, 1978 
1,3-Dimethylnaphthalene [575-41-7] 23 4.42 Krishnamurthy and Wasik, 1978 
1,4-Dimethylnaphthalene [575-58-4] 23 4.37 Krishnamurthy and Wasik, 1978 
1,5-Dimethylnaphthalene [571-61-9] 23 4.38 Krishnamurthy and Wasik, 1978 
1,7-Dimethylnaphthalene [575-37-1] 23 4.44 Krishnamurthy and Wasik, 1978 
1,8-Dimethylnaphthalene [569-41-5] 23 4.26 Krishnamurthy and Wasik, 1978 
2,6-Dimethylnaphthalene [581-42-0] 23 4.31 Krishnamurthy and Wasik, 1978 
1,3-Dimethyl-2-nitrobenzene [81-20-9] – 2.95 Leo et al., 1971 
5,7-Dimethyl-2-oxo-1,3-benzoxathiol [15062-75-6] – 3.25 Leo et al., 1971 
2,5-Dimethylphenol [95-87-4] 25 2.35 Wasik et al., 1981 
2,6-Dimethylphenol [576-26-1] 25 2.31 Wasik et al., 1981 
  – 2.36 Leo et al., 1971 
3,5-Dimethylphenol [108-68-9] – 2.35 Leo et al., 1971 
Dimethylphenyl silane [766-77-8] – 3.99 Leo et al., 1971 
Dimethylphenyl urea [938-91-0] – 1.02 Leo et al., 1971 
2,2-Dimethyl-1-propanol [75-84-3] – 1.36 Hansch and Anderson, 1967 
Dimethylpropyl silane [18143-31-2] – 3.22 Leo et al., 1971 
N,N-Dimethyl-2-(3-pyridyl)ethylamine [20173-26-6] – 0.82 Leo et al., 1971 
N,N-Dimethyl-3-pyridylmethamine [2055-21-2] – 0.49 Leo et al., 1971 
4,6-Dimethylpyrimidine [1558-17-4] – 0.62 Leo et al., 1971 
Dimethyl sulfone [67-71-1] – -1.41 Hansch and Leo, 1987 
Dimethyl sulfoxide [67-68-5] – -1.35 Hansch and Leo, 1987 
cis-2,5-Dimethyltetrahydrofuran [2144-41-4] 20–25 1.22 Funasaki et al., 1985 
trans-2,5-Dimethyltetrahydrofuran [2390-94-5] 20–25 1.34 Funasaki et al., 1985 
1,3-Dinitrobenzene [99-65-0] 25 1.49 Fujita et al., 1964 
5,7-Dinitrobenzpyrazole [31208-76-1] – 1.60 Leo et al., 1971 
2,5-Dinitrophenol [329-71-5] – 1.75 Leo et al., 1971 
2,6-Dinitrophenol [573-56-8] – 1.22 Leo et al., 1971 
3,5-Dinitrophenol [586-11-8] – 2.34 Leo et al., 1971 
Dinoseb [88-85-7] 25.0 3.14 de Bruijn et al., 1989 
  25 3.57 pH 2.0, Brooke et al., 1990 
  25 3.00 pH 7.0, Brooke et al., 1990 
  25 4.19 Klein et al., 1988 
Di-n-octyl phthalate [117-84-0] 20–25 8.18 Ellington, 1999 
Dipentyl phthalate [131-18-0] 20–25 5.62 Ellington, 1999 
  – 4.85 Leyder and Boulanger, 1983 
Diphenhydramine [58-73-1] – 3.34 Leo et al., 1971 
Diphenylamine [122-39-4] 20 3.42 Briggs, 1981 
  25 3.22 pH 7.4, Rogers and Cammarata, 1969 
  – 3.72 Garst and Wilson, 1984 
Diphenyl carnonate [102-09-0] – 3.28 Hansch and Anderson, 1967 
Diphenylmethane [101-81-5] – 4.14 Leo et al., 1971 
Diphenylmethanol [91-01-0] 20 2.70 Briggs, 1981 
  – 2.67 Hansch et al., 1973 
Diphenylmethylamine [552-82-9] – 3.16 Hansch and Leo, 1987 
α,α-Diphenylpropionic acid [5558-66-7] 20 2.58 Briggs, 1981 
Diphenyl sulfone [127-63-9] – 2.40 Hansch and Anderson, 1967 
Diphenyl sulfoxide [945-51-7] – 2.06 Hansch and Anderson, 1967 
Dipropetryn [4147-51-7] – 3.36 Kaune et al., 1998 
Dipropylamine [142-84-7] – 1.67 pH 13, Hansch and Leo, 1987 
Dipropyl phthalate [131-16-8] – 3.27 Leyder and Boulanger, 1983 
Disulfoton sulfone [2497-06-5] 20 1.73 Bowman and Sans, 1983 
Disulfoton sulfoxide [2497-07-6] 20 1.87 Bowman and Sans, 1983 
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Dodecanoic acid [143-07-7] – 4.20 Hansch and Leo, 1987 
1-Dodecanol [112-53-8] – 5.13 Hansch and Leo, 1987 
Dodecylamine hydrochloride [929-73-7] – 1.85 Leo et al., 1971 
Dodecylpyridinium bromide [104-73-4] – 0.44 Leo et al., 1971 
Dowco 275 [39624-86-7] 20 3.51 Briggs, 1981 
  20–25 3.51 Lord et al., 1980 
Ebalzotan [1494-27-1] 22 3.27 Lyubartsev et al., 2001 
Edifenfos [17109-49-8] – 4.20 Nakamura et al., 2001 
Ephedrine [299-42-3] – 0.93 Leo et al., 1971 
16,17-Epoxyprogesterone [NA] 20–25 3.03 Seki et al., 2003 
exo-2,3-Epoxynorbornane [3146-39-2] 25 1.58 Lodge, 1999 
Equol [531-95-3] 20–25 3.20 Rothwell et al., 2005 
Eriodictyol [552-58-9] 20–25 2.27 Rothwell et al., 2005 
Erythromycin [114-07-8] – 2.48 Leo et al., 1971 
Ethacrynic acid [58-54-8] 20 2.18 pH 2.58, Berthod et al., 1999 
  20 0.33 pH 5.86, Berthod et al., 1999 
  20 -0.39 pH 7.39, Berthod et al., 1999 
Ethanol [64-17-5] 0 -0.48 Berg and Rankin, 2005 
 10 -0.37 Berg and Rankin, 2005 
 20 -0.35 Berg and Rankin, 2005 
 20 -0.32 Collander, 1951 
 25 -0.30 Roddy, 1981 
 30 -0.34 Berg and Rankin, 2005 
 40 -0.13 Berg and Rankin, 2005 
 50 -0.19 Berg and Rankin, 2005 
 60 -0.13 Berg and Rankin, 2005 
Ethanolamine [141-43-5] – -1.31 Leo et al., 1971 
Ethofenprox [80844-07-1] – 7.40 Nakamura et al., 2001 
4-Ethoxyphenol [622-62-8] – 1.81 Leo et al., 1971 
Ethyl o-aminobenzoate [87-25-2] – 2.57 Leo et al., 1971 
Ethyl p-aminobenzoate [94-09-7] 30.00 1.96 Yalkowsky et al., 1983a 
2-Ethylaniline [578-54-1] – 1.74 Hansch and Leo, 1987 
N-Ethylaniline [103-69-5] – 2.26 Leo et al., 1971 
2-Ethylanthraquinone [84-51-5] 25 4.63 Brooke et al., 1990 
  25.0 4.37 de Bruijn et al., 1989 
  – 4.52 Klein et al., 1988 
Ethyl citrate [77-93-0] 20 0.90 Gunning et al., 2000 
Ethylene glycol [107-21-1] 20–25 -1.06 Wolosin et al., 1978 
Ethylene oxide [75-21-8] – -0.30 Hansch and Leo, 1987 
1,4-Ethylenepiperidine [100-76-5] – 1.38 pH 13, Hansch and Leo, 1987 
Ethylenethiourea [96-45-7] – -0.66 Leo et al., 1971 
2-Ethylfuran [3208-16-0] – 2.40 Hansch and Leo, 1987 
Ethyl 2-furate [614-99-3] – 2.33 Leo et al., 1971 
2-Ethyl-1,3-hexanediol [94-96-2] 25.0 3.22 Tewari et al., 1982 
2-Ethylhexyl diphenyl phosphate [1241-91-7] 20–25 5.73 Saeger et al., 1979 
Ethyl p-hydroxybenzoate [120-47-8] 30.00 2.47 Yalkowsky et al., 1983a 
  – 1.59 Seki et al., 2003 
Ethyl (2-hydroxyethyl)dimethylammonium 
 bromide [NA] 25.00 -0.81 Domańska and Bogel-Łukasik, 2005 
Ethyl iodide [75-03-6] – 2.00 Hansch and Anderson, 1967 
Ethyl isonicotinate [1570-45-2] – 1.43 Leo et al., 1971 
N-Ethylisopropylamine [19961-27-4] – 0.93 pH 13, Hansch and Leom, 1987 
Ethyl methacrylate [97-63-2] 20–25 1.94 Tanii and Hashimoto, 1982 
1-Ethylnaphthalene [1127-76-0] 23 4.39 Miller et al., 1985 
2-Ethylnaphthalene [939-27-5] 23 4.38 Krishnamurthy and Wasik, 1978 
Ethyl nicotinate [614-18-6] – 1.32 Leo et al., 1971 
Ethynylbenzene [536-74-3] – 2.53 Iwasa et al., 1965 
2-Ethylphenol [90-00-6] – 2.47 Hansch and Leo, 1987 
3-Ethylphenol [620-17-7] – 2.40 Fujita et al., 1964 
4-Ethylphenol [123-07-9] – 2.58 Garst and Wilson, 1984 
2-Ethylphenoxyacetic acid [1798-03-4] 25 2.47a Fujita et al., 1964 
3-Ethylphenoxyacetic acid [1878-51-9] 25 2.23a Fujita et al., 1964 
2-Ethylphenyl acetate [3056-59-5] – 2.42 Hansch and Leo, 1987 
4-Ethylphenyl acetate [3245-23-6] – 2.56 Hansch and Leo, 1987 
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Ethyl N-phenylcarbamate [101-99-5] 20 2.26 Briggs, 1981 
  – 2.30 Hansch and Anderson, 1967 
2-Ethyl-2-phenylglutarimide [77-21-4] – 1.90 Leo et al., 1971 
Ethyl picolinate [2524-52-9] – 0.87 Leo et al., 1971 
2-Ethylpropenal [922-63-4] – 1.24 Hansch and Leo, 1987 
Ethyl propanoate [105-37-3] 25.0 1.43 Tewari et al., 1982 
  – 1.21 Hansch and Anderson, 1967 
2-Ethyl-2-propanol [75-84-4] – 1.15 Yonezawa and Urushigawa, 1979 
Ethyl di-n-propylamine [20634-92-9] – 2.68 Hansch and Leo, 1987 
2-Ethylpyridine [100-71-0] 25 1.69 pH 7.00, Unger et al., 1999 
N-Ethyl-2-(3-pyridyl)ethylamine [19730-15-5] – 0.54 Leo et al., 1971 
N-Ethyl-3-pyridylmethamine [3000-75-7] – 0.76 Leo et al., 1971 
Ethylquinolinium bromide [26670-42-8] – -2.76 Leo et al., 1971 
2-Ethyltoluene [611-14-3] 25.0 3.53 Tewari et al., 1982 
Ethyl vinyl ether [109-92-2] – 1.04 Hansch and Leo, 1987 
1-Ethyncyclohexanol [78-27-3] – 1.73 Leo et al., 1971 
Etorphine hydrochloride [25333-78-2] – -1.37 Leo et al., 1971 
Fenac, methyl ester [NA] 20 3.80 Briggs, 1981 
Fenamiphos [22224-92-6] 20 3.23 Bowman and Sans, 1983 
  20 3.18 Briggs, 1981 
  20–25 3.18 Lord et al., 1980 
(+)-Fenchol [2217-02-9] – 3.17 Griffin et al., 1999 
(1R)-(–)-Fenchone [7787-20-4] – 3.52 Griffin et al., 1999 
Fenitrothion [122-14-5] 20 3.38 Domańska et al., 2002 
  20 3.40 Bowman and Sans, 1983a 
  – 3.55 Nakamura et al., 2001 
Fenocarb [3766-81-2] – 3.18 Nakamura et al., 2001 
  – 2.78 Leo et al., 1971 
Fensulfothion [115-90-2] 20 2.23 Bowman and Sans, 1983a 
Fensulfothion sulfide [3070-15-3] 20 4.16 Bowman and Sans, 1983 
Fensulfothion sulfone [14255-72-2] 20 2.56 Bowman and Sans, 1983 
Fenthion [55-38-9] – 4.17 Nakamura et al., 2001 
Fenuron [101-42-8] 20 0.96 Briggs, 1981 
  – 0.98 Hansch and Anderson, 1967 
  – 1.00 Lord et al., 1980 
Ferulic acid [1135-24-6] 37 1.71 pH 2.14, Garcia-Conesa et al., 1999 
  37 1.17 pH 5.0, Garcia-Conesa et al., 1999 
  37 7.0 pH -0.25, Garcia-Conesa et al., 1999 
Fluocinolone acetonide [67-73-2] – 2.44 Seki et al., 2003 
Fluometuron [2164-17-2] 20 2.42 Briggs, 1981 
9H-Fluoren-9-one 486-25-9] – 3.58 Hansch and Leo, 1987 
Fluoroacetamide [640-19-7] – -1.05 Leo et al., 1971 
2-Fluoroaniline [348-54-9] – 1.26 Leo et al., 1971 
3-Fluoroaniline [372-19-0] – 1.30 Leo et al., 1971 
4-Fluoroaniline [371-40-4] – 1.15 Leo et al., 1971 
Fluorobenzene [462-06-6] – 2.27 Fujita et al., 1964 
3-Fluorobenzoic acid [455-38-9] – 2.15 Leo et al., 1971 
4-Fluorobenzoic acid [456-22-4] – 2.07 Leo et al., 1971 
2-Fluorobenzyl chloride [345-35-7] 25.0 3.47 Tewari et al., 1982 
3-Fluorobenzyl chloride [456-42-8] 25.0 3.46 Tewari et al., 1982 
1-Fluorobutane [2366-52-1] – 2.58 Hansch and Leo, 1987 
Fluorodifen [15457-05-3] 20 4.40 Briggs, 1981 
1-Fluoropentane [592-50-7] – 2.33 Hansch and Anderson, 1967 
2-Fluorophenol [367-12-4] – 1.71 Leo et al., 1971 
3-Fluorophenol [372-20-3] – 1.93 Leo et al., 1971 
4-Fluorophenol [371-41-5] – 1.77 Leo et al., 1971 
2-Fluorophenoxycetic acid [348-10-7] – 1.26 Leo et al., 1971 
3-Fluorophenoxycetic acid [404-98-8] – 1.48 Leo et al., 1971 
4-Fluorophenoxycetic acid [405-79-8] – 1.41 Leo et al., 1971 
2-Fluorophenylacetic acid [451-82-1] – 1.50 Leo et al., 1971 
3-Fluorophenylacetic acid [331-25-9] – 1.65 Leo et al., 1971 
4-Fluorophenylacetic acid [405-50-5] – 1.55 Leo et al., 1971 
4-Fluorosulfonyltoluene [455-16-3] – 2.74 Leo et al., 1971 
5-Fluorouracil [51-21-8] – -0.95 Leo et al., 1971 
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Flurbiprofen [5104-49-4] 30.00 3.26 Yalkowsky et al., 1983a 
Flutolanil [66332-96-5] – 3.54 Nakamura et al., 2001 
Folpet [133-07-3] – 0.67 Leo et al., 1971 
Formamide [75-12-7] 20–25 -1.21 Wolosin et al., 1978 
N-Formylaniline [103-70-8] – 1.15 Leo et al., 1971 
Fructose 6-phosphate [643-13-0] – -0.15 Leo et al., 1971 
Fumaric acid [110-17-8] 30.00 0.28 Yalkowsky et al., 1983a 
Furan [110-00-9] – 1.34 Hansch and Leo, 1987 
2-Furfural [98-01-1] 25.0 0.52 Tewari et al., 1982 
Furosemide [54-31-9] 20 1.78 pH 2.58, Berthod et al., 1999 
  20 -0.10 pH 5.86, Berthod et al., 1999 
  20 -1.20 pH 7.39, Berthod et al., 1999 
Ganciclovir [82410-32-0] 25 -1.76 Zielenkiewicz et al., 1999 
Genistein [446-72-0] 20–25 3.04 Rothwell et al., 2005 
Genistin [529-59-9] 20–25 0.97 Rothwell et al., 2005 
Geraniol [106-24-1] – 3.56 Griffin et al., 1999 
Geranyl acetate [105-87-3] – 4.04 Griffin et al., 1999 
L-Glutamic acid [56-86-0] 20–25 -3.69 Yunger and Cramer, 1981 
Glyceryl tributyrate [60-01-5] – 2.54 Leo et al., 1971 
Glycitein [40957-83-3] 20–25 1.97 Rothwell et al., 2005 
Glycolic acid [79-14-1] – -1.11 Leo et al., 1971 
Grisefulvin [126-07-8] – 2.18 Leo et al., 1971 
Guanidylic acid [85-32-5] – 0.68 Leo et al., 1971 
Helioalcohol [495-76-1] – 1.05 Leo et al., 1971 
2,3,3′,4,4′,5,5′-Heptachlorobiphenyl [39635-31-9] 25.0 7.15 Yeh and Hong, 2002 
2,2′,3,3′,4,4′,6-Heptachlorobiphenyl [52663-71-5] 25 6.68 Miller et al., 1984 
1,2,3,4,5,6,7-Heptachloronaphthalene [58863-14-2] 25 7.18 Lei et al., 2000 
2,2,3,3,4,4,4-Heptafluorobutanol [375-01-9] – 1.81 Leo et al., 1971 
1-Heptanol [111-70-6] 0 2.55 Berg and Rankin, 2005 
 10 2.60 Berg and Rankin, 2005 
 20 2.63 Berg and Rankin, 2005  
  25.0 2.57 Tewari et al., 1982 
 30 2.66 Berg and Rankin, 2005 
 40 2.64 Berg and Rankin, 2005 
 50 2.68 Berg and Rankin, 2005 
 60 2.68 Berg and Rankin, 2005 
2-Heptanol [543-49-7] – 2.31 Hansch and Leo, 1987 
3-Heptanol [589-82-2] – 2.24 Hansch and Leo, 1987 
4-Heptanol [589-55-9] – 2.22 Hansch and Leo, 1987 
2-Heptanone [110-43-0] 25.0 1.98 Tewari et al., 1982 
  – 2.03 Tanii et al., 1982 
1-Heptene [592-76-6] 25.0 3.99 Tewari et al., 1982 
2,2′,3,3′,4,4′-Hexachlorobiphenyl [38380-07-3] 25.0 7.32 de Bruijn et al., 1989 
  25 6.98 Miller et al., 1984 
2,2′,3,3′,6,6′-Hexachlorobiphenyl [38411-22-2] 25.0 7.12 de Bruijn et al., 1989 
  25 6.63 Miller et al., 1984 
  – 6.81 Woodburn et al., 1984 
  – 5.76 Hawker and Connell, 1988 
2,2′,4,4′,5,5′-Hexachlorobiphenyl [35065-27-1] – 6.90 Woodburn et al., 1984 
2,2′,4,4′,6,6′-Hexachlorobiphenyl [33979-03-2] 25.0 7.29 de Bruijn et al., 1989 
  25.0 7.24 Li and Doucette, 1993 
  25 7.55 Miller et al., 1984 
2,3,3′,4,4′,5-Hexachlorobiphenyl [38380-08-4] 25.0 6.75 Yeh and Hong, 2002 
2,3′,4,4′,5,5′-Hexachlorobiphenyl [52663-72-6] 25.0 6.82 Yeh and Hong, 2002 
2,3,3′,4,4′,5′-Hexachlorobiphenyl [69782-90-7] 25.0 6.73 Yeh and Hong, 2002 
3,3′,4,4′,5,5′-Hexachlorobiphenyl [32774-06-6] 25.0 7.41 de Bruijn et al., 1989 
  25.0 7.01 Yeh and Hong, 2002 
1,2,3,4,6,7-Hexachloronaphthalene [103426-96-6] 25 6.79 Lei et al., 2000 
1,2,3,5,7,8-Hexachloronaphthalene [103426-94-4] 25 6.69 Lei et al., 2000 
Hexadecylpyridinium bromide [140-72-7] – 1.83 Leo et al., 1971 
Hexadecylpyridinium chloride [123-03-5] – 1.71 Leo et al., 1971 
1,5-Hexadiene [592-47-7] – 2.31 Hansch and Leo, 1985 
Hexafluorobenzene [392-56-3] – 2.22 Leo et al., 1971 
Hexahydro-1,3,5-trinitro-1,3,5-triazine [121-82-4] 25.0 0.87 Banerjee et al., 1980 
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Hexamethylbenzene [87-85-4] – 4.31 Hansch and Leo, 1987 
Hexamethylene glycol diacrylate [13048-33-4] – 3.08 Edelbach and Lodge, 2002 
Hexamethylphosphoramide [680-31-9] – 0.28 Leo et al., 1971 
Hexanal [66-25-1] – 1.78 Hansch and Leo, 1987 
Hexanoic acid [142-62-1] – 1.92 Leo et al., 1971 
1-Hexanol [111-27-3] 0 2.07 Berg and Rankin, 2005 
 10 2.13 Berg and Rankin, 2005 
 20 2.17 Berg and Rankin, 2005  
  25.0 2.03 Tewari et al., 1982 
 30 2.20 Berg and Rankin, 2005 
 40 2.21 Berg and Rankin, 2005 
 50 2.24 Berg and Rankin, 2005 
 60 2.23 Berg and Rankin, 2005 
Hexazinone [51235-04-2] 25 1.36 Liu and Qian, 1995 
5-Hexen-2-one [109-49-9] – 1.02 Iwasa et al., 1965 
Hexobarbital [56-29-1] – 1.49 Leo et al., 1971 
Hexylbenzene [1077-16-3] 25.0 5.52 Tewari et al., 1982 
Hexyl-(2-hydroxyethyl)dimethylammonium 
 bromide [NA] 25.00 -0.19 Domańska and Bogel-Łukasik, 2005 
4-Hexylpyridine [27876-24-0] 25 4.35 Yeh and Higuchi, 1976 
Hexylpyridinium bromide [74440-81-6] – -2.30 Leo et al., 1971 
1-Hexyne [693-02-7] 25.0 2.73 Tewari et al., 1982 
5-Hexyn-2-one [2550-28-9] – 0.58 Hansch and Leo, 1987 
Histidine [71-00-1] 20–25 -1.95 Yunger and Cramer, 1981 
Hydantoin [461-72-3] – -1.69 Leo et al., 1971 
Hydrochlorothiazide [58-93-5] 20 -0.11 pH 2.58, Berthod et al., 1999 
  20 -0.15 pH 5.86, Berthod et al., 1999 
  20 -0.17 pH 7.39, Berthod et al., 1999 
Hydrocortisone [50-23-7] – 2.33 Seki et al., 2003 
1-Hydroxyadamantane [768-95-6] – 2.14 Leo et al., 1971 
1-Hydroxyanthroquinone [129-43-1] – 3.86 Klein et al., 1988 
  25 3.52 Brooke et al., 1990 
Hydroxyatrazine [2163-68-0] – 0.76 Kaune et al., 1998 
3-Hydroxybenzoic acid [99-06-9] 25 1.50 Fujita et al., 1964 
4-Hydroxybenzoic acid [99-96-7] 25 1.55a Fujita et al., 1964 
2-Hydroxybenzyl alcohol [90-01-7] 25 0.72 Takagi et al., 1992 
3-Hydroxybenzyl alcohol [620-24-6] 25 0.41 Takagi et al., 1992 
4-Hydroxybenzyl alcohol [623-05-2] 25 0.48 Takagi et al., 1992 
3-Hydroxydimethylaniline [NA] 25 1.56 Fujita et al., 1964 
(2-Hydroxyethyl)dimethylpropylammonium 
 bromide [NA] 25.00 -0.62 Domańska and Bogel-Łukasik, 2005 
1-(2-Hydroxyethyl)-2-methylimidazoline [695-94-3] – 0.04 Leo et al., 1971 
2-Hydroxypentanoic acid [6064-63-7] 20–25 0.81 Wolosin et al., 1978 
9-(1-Hydroxymethylpropyl) adenine [10521-52-5] – 0.14 Leo et al., 1971 
2-Hydroxy-1,4-naphthoquinone [83-72-7] – 1.47 Leo et al., 1971 
2-Hydroxypentanoic acid [617-31-2] 20–25 0.45 Wolosin et al., 1978 
2-Hydroxyphenoxyacetic acid [6324-11-4] 25–25 0.85 Leo et al., 1971 
3-Hydroxyphenoxyacetic acid [1878-83-7] 25 0.76a Fujita et al., 1964 
4-Hydroxyphenoxyacetic acid [1878-84-8] 25 0.64a Fujita et al., 1964 
2-Hydroxyphenylacetic acid [614-75-5] 25 0.85 Leo et al., 1971 
3-Hydroxyphenylacetic acid [621-37-4] 25 0.85 Leo et al., 1971 
11α-Hydroxyprogesterone [80-75-1] – 2.46 Seki et al., 2003 
17α-Hydroxyprogesterone [68-96-2] – 2.93 Seki et al., 2003 
Hydroxysimazine [2599-11-3] – 0.35 Kaune et al., 1998 
2-Hydroxyterbutylazine [NA] 20 1.50 Kaune et al., 1998 
Hypoxanthine [68-94-0] 24 -0.96 Nahum and Horvath, 1980 
Ibuprofen [15687-27-1] 30.00 4.43 Yalkowsky et al., 1983a 
Imipramine [50-49-7] – 4.62 Leo et al., 1971 
5-Indanoxyacetic acid [1878-58-6] – 2.33 Leo et al., 1971 
Indazole [271-44-3] – 1.82 Leo et al., 1971 
Indene [95-13-6] – 1.82 Leo et al., 1971 
Indole-3-acetic acid [87-51-4] –1 1.41 Leo et al., 1971 
Inosine [58-63-9] 24 -1.81 Nahum and Horvath, 1980 
  25 -1.85 Andersson and Schräder, 1999 
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2-Iodoaniline [615-43-0] – 3.34 Leo et al., 1971 
3-Iodoaniline [626-01-7] – 2.98 Leo et al., 1971 
4-Iodoaniline [540-37-4] – 3.34 Leo et al., 1971 
Iodobenzene [591-50-4] 25.0 3.28 Tewari et al., 1982 
  – 2.27 Hansch and Leo, 1987 
2-Iodobenzoic acid [88-67-5] – 2.40 Leo et al., 1971 
3-Iodobenzoic acid [618-51-9] – 3.13 Leo et al., 1971 
4-Iodobenzoic acid [619-58-9] – 3.02 Leo et al., 1971 
1-Iodoheptane [4282-40-0] 25.0 4.70 Tewari et al., 1982 
Iodooxybenzene [696-33-3] – -1.61 Leo et al., 1971 
2-Iodophenol [533-58-4] – 2.65 Leo et al., 1971 
3-Iodophenol [626-02-8] – 2.93 Leo et al., 1971 
4-Iodophenol [540-38-5] – 2.91 Leo et al., 1971 
2-Iodophenoxyacetic acid [1878-92-8] 25 2.17a Fujita et al., 1964 
3-Iodophenoxyacetic acid [1878-93-9] 25 3.40a Fujita et al., 1964 
4-Iodophenoxyacetic acid [1878-94-0] 25 3.51a Fujita et al., 1964 
Iodophenphos [18181-70-9] 20 5.16 Bowman and Sans, 1983 
  25.0 5.51 de Bruijn et al., 1989 
3-Iodophenylacetic acid [1878-69-9] 25 2.58a Fujita et al., 1964 
4-Iodophenylacetic acid [1798-06-7] 25 2.59a Fujita et al., 1964 
Ionone [127-41-3] – 3.85 Griffin et al., 1999 
Iprodione [36734-19-7] – 3.95 Nakamura et al., 2001 
Iprofenfos [26087-47-8] – 4.06 Nakamura et al., 2001 
Iproniazid phosphate [305-33-9] – 0.37 Leo et al., 1971 
Isoborneol [124-76-5] – 3.24 Griffin et al., 1999 
Isobutyl acrylate [106-63-8] 20–25 2.22 Tanii and Hashimoto, 1982 
Isobutylamine [78-81-9] – 0.73 pH 13, Hansch and Leo, 1987 
Isobutyl methacrylate [97-86-9] 20–25 2.66 Tanii and Hashimoto, 1982 
Isobutyronitrile [78-82-0] 20–25 0.46 Tanii and Hashimoto, 1984 
Isocapronitrile [542-54-1] 20–25 1.54 Tanii and Hashimoto, 1984 
Isocarboxazide [59-63-2] – 1.49 Leo et al., 1971 
Isodecyl diphenyl phosphate [29761-21-5] 20–25 5.44 Saeger et al., 1979 
Isoeugenol [97-54-1] – 3.04 Griffin et al., 1999 
Isofenphos [25311-71-1] 20 4.12 Bowman and Sans, 1983 
(+)-Isomenthol [23283-97-8] – 3.19 Griffin et al., 1999 
Isopropcarb [2631-40-5] – 2.31 Iwasa et al., 1965 
Isopropyl methacrylate [4655-34-9] 20–25 2.25 Tanii and Hashimoto, 1982 
2-Isopropylphenol [88-69-7] – 2.88 Hansch and Leo, 1987 
3-Isopropylphenoxyacetic acid [1878-52-0] 25 2.55a Fujita et al., 1964 
4-Isopropylphenoxyacetic acid [1643-16-9] 25 2.65a Fujita et al., 1964 
Isopropylphenyl diphenyl phosphate [28108-99-8] 20–25 5.31 Saeger et al., 1979 
Isoprothiolane [50512-35-1] – 3.33 Nakamura et al., 2001 
Isoquinoline [119-65-3] – 2.09 Mirrlees et al., 1976 
Isoxathion [18854-01-8] – 4.58 Nakamura et al., 2001 
Isoxazole [288-14-2] – 0.08 Leo et al., 1971 
Kaempferol [520-18-3] 20–25 3.11 Rothwell et al., 2005 
Lactic acid [50-21-5] – -0.62 Leo et al., 1971 
Leptophos [21609-90-5] 20 5.88 Bowman and Sans, 1983 
  20 6.31 Freed et al., 1979a 
Leptophos oxon [25006-32-0] 20 4.58 Bowman and Sans, 1983 
L-Leucine [61-90-5] – -1.71 Leo et al., 1971 
Librium [58-25-3] – 2.44 Leo et al., 1971 
Limonene [138-86-3] – 4.04 Griffin et al., 1999 
(R)-(+)-Limonene [5989-27-5] – 4.38 Griffin et al., 1999 
(S)-(–)-Limonene [5989-54-8] – 4.38 Griffin et al., 1999 
  25 4.51 Copolovici and Niinemets, 2006 
Linalool [78-70-6] – 3.50 Griffin et al., 1999 
Linalool oxide [5989-33-3] – 2.43 Griffin et al., 1999 
Linalyl acetate [115-95-7] – 3.93 Griffin et al., 1999 
Luteolin [491-70-3] 20–25 3.22 Rothwell et al., 2005 
Lysidine [534-26-9] – 0.52 Leo et al., 1971 
Lysine [56-87-1] 20–25 -3.05 Yunger and Cramer, 1981 
Mefenacet [73250-68-7] – 3.50 Nakamura et al., 2001 
Melamine [108-78-1] – -0.40 Kaune et al., 1998 
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Menadione [58-27-5] – 2.20 Leo et al., 1971 
(–)-Menthol [2216-51-5] – 3.40 Griffin et al., 1999 
Menthol [15356-60-2] – 3.40 Griffin et al., 1999 
(–)-Menthone [14073-97-3] – 3.05 Griffin et al., 1999 
Menthyl acetate [89-48-5] – 4.00 Griffin et al., 1999 
Menthyleugenol [93-15-2] – 3.45 Griffin et al., 1999 
Meprobamate [57-53-4] – 0.70 Leo et al., 1971 
Mepronil [55814-41-0] – 3.50 Nakamura et al., 2001 
6-Mercaptopurine [50-44-0] – 0.01 Leo et al., 1971 
Mercury [7439-97-6] 25 0.62 Okouchi and Sasaki, 1985 
Methacrylonitrile [126-98-7] 20–25 0.68 Tanii and Hashimoto, 1984 
Metamitron [41394-05-2] – 0.94a Kaune et al., 1998 
Metazachlor [67129-08-2] 25 2.22 Paschkle et al., 2004 
Methabenzthiazuron [18691-97-9] 25 2.53 Paschkle et al., 2004 
Methamphetamine [537-46-2] – 2.16 pH 13, Hansch and Leo, 1987 
Methiocarb [2032-65-7] 20 2.92 Briggs, 1981 
Methomyl [16752-77-5] 20 0.13 Bowman and Sans, 1983 
Methopromazine [61-01-8] – 4.90 Leo et al., 1971 
Methoprometryn [NA} 25 2.37 Liu and Qian, 1995 
Methotrexate [59-05-2] 24 -2.59 Nahum and Horvath, 1980 
2-Methoxyacetanilide [93-26-5] – 0.98 Leo et al., 1971 
4-Methoxyacetanilide [51-66-1] 20 1.04 Briggs, 1981 
2-Methoxybenzamide [2439-77-2] – 0.87 Leo et al., 1971 
3-Methoxybenzamide [5813-86-5] – 0.94 Leo et al., 1971 
4-Methoxybenzamide [3424-93-9] – 0.86 Leo et al., 1971 
4-Methoxybenzenesulfonamide [1129-26-6] – 0.47 Leo et al., 1971 
3-Methoxybenzoic acid [586-38-9] 25 2.02 Leo et al., 1971 
4-Methoxybenzoic acid [100-09-4] 25 1.93a Fujita et al., 1964 
  25 2.47a Fujita et al., 1964 
4-Methoxybenzyl alcohol [105-13-5] 25 1.10 Fujita et al., 1964 
2-Methoxy-N,N-dimethylbenzamide [7291-34-1] – 0.71 Leo et al., 1971 
3-Methoxy-N,N-dimethylbenzamide [7290-99-5] – 1.00 Leo et al., 1971 
4-Methoxy-N,N-dimethylbenzamide [7291-00-1] – 0.96 Leo et al., 1971 
2-Methoxy-1,4-naphthoquinone [2348-82-5] – 1.35 Leo et al., 1971 
4-Methoxyphenol [150-76-5] – 1.34 Leo et al., 1971 
2-Methoxyphenoxyacetic acid [1878-85-9] 25 0.92a Fujita et al., 1964 
3-Methoxyphenoxyacetic acid [2088-24-6] 25 1.37a Fujita et al., 1964 
4-Methoxyphenoxyacetic acid [1877-75-4] 25 1.21a Fujita et al., 1964 
3-Methoxyphenylacetic acid [1798-09-0] 25 1.40a Fujita et al., 1964 
4-Methoxyphenylacetic acid [104-01-8] 25 1.37a Fujita et al., 1964 
1-Methoxy-3-phenylpropane [2046-33-5] – 2.70 Iwasa et al., 1965 
2-Methoxypyridine [1628-89-3] – 1.39 Leo et al., 1971 
6-Methoxyquinoline [5263-87-6] – 2.20 Leo et al., 1971 
2-Methoxypyridine [1628-89-3] – 1.39 Leo et al., 1971 
6-Methoxyquinoline [5263-87-6] – 2.20 Leo et al., 1971 
8-Methoxyquinoline [938-33-0] – 1.84 Leo et al., 1971 
N-Methylacetamide [79-16-3] – -1.05 Hansch and Leo, 1987 
4-Methylaminobenzenesulfonamide [16891-79-5] – 0.08 Leo et al., 1971 
2-endo-Methylaminobenzobicyclo[2.2.1]heptane 
 [58742-05-5] – 2.32 pH 13, Pleiss and Grunewald, 1983 
9-endo-Methylaminobenzobicyclo[2.2.1]heptane 
 [86992-69-0] – 2.37 pH 13, Pleiss and Grunewald, 1983 
2-exo-Methylaminobenzobicyclo[2.2.1]heptane 
 [62624-27-5] – 2.41 pH 13, Pleiss and Grunewald, 1983 
9-exo-Methylaminobenzobicyclo[2.2.1]heptane 
 [86943-79-5] – 2.47 pH 13, Pleiss and Grunewald, 1983 
1-(N-Methylamino)-4-phenylbutane [4265-99-0] – 2.76 pH 13, Grunewald et al., 1984 
N-Methyl-2-aminotetralin [19485-85-9] – 2.38 pH 13, Grunewald et al., 1984 
Methylanabasine [243800-92-5]  – 0.96 Leo et al., 1971 
9-Methylanthracene [779-02-2] 25 5.07 Karickhoff et al., 1979 
2-Methylanisole [578-58-5] – 2.74 Hansch and Leo, 1987 
3-Methylanisole [100-84-5] – 2.66 Hansch and Leo, 1987 
4-Methylanisole [104-93-8] – 2.66 Hansch and Leo, 1987 
N-Methylbenzamide [613-93-4] – 0.86 Hansch and Leo, 1987 
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2-Methylbenzenesulfonamide [88-19-7] – 0.84 Leo et al., 1971 
3-Methylbenzenesulfonamide [1899-94-1] – 0.85 Leo et al., 1971 
4-Methylbenzenesulfonamide [70-55-3] – 0.82 Leo et al., 1971 
Methyl benzoate [95-58-3] 25 2.12 Fujita et al., 1964 
2-Methylbenzoic acid [118-90-1] – 2.46 Hansch and Leo, 1987 
3-Methylbenzoic acid [99-04-7] 25 2.37 Fujita et al., 1964 
4-Methylbenzoic acid [99-94-5] 25 2.22 pH 4.30, Unger et al., 1978 
  25 2.26 pH 4.41, Unger et al., 1978 
4-Methylbenzothiophene [14315-11-8] 25 3.57 Andersson and Schräder, 1999 
7-Methylbenzothiophene [14315-15-1] 25 3.85 Andersson and Schräder, 1999 
3-Methylbenzyl alcohol [587-03-1] 25 1.60 Fujita et al., 1964 
4-Methylbenzyl alcohol [589-18-4] 25 1.58 Fujita et al., 1964 
4-Methylbiphenyl [644-08-6] 25 4.63 Doucette and Andren, 1987 
3-Methyl-4-bromoaniline [6933-10-4] 20 2.53 Briggs, 1981 
N-Methyl 2-bromophenyl carbamate [13538-27-7] – 1.77 Leo et al., 1971 
N-Methyl 3-bromophenyl carbamate [13538-60-8] – 2.25 Leo et al., 1971 
N-Methyl 4-bromophenyl carbamate [13538-50-6] – 2.17 Leo et al., 1971 
3-Methyl-4-bromophenylurea [78508-46-0] 20 2.49 Briggs, 1981 
2-Methyl-2-butanol [75-85-4] 25 0.89 Platford, 1976 
3-Methyl-2-butanone [563-80-4] – 0.56 Hansch and Leo, 1987 
N-Methyl 3-butoxyphenyl carbamate [3978-68-5] – 2.96 Leo et al., 1971 
Methylbutylamine [110-68-9] – 1.33 Leo et al., 1971 
Methyl tert-butyl ether [1634-04-4] 20–25 0.94 Funasaki et al., 1985 
N-Methyl 2-tert-butylphenyl carbamate [2626-81-5] – 2.65 Leo et al., 1971 
N-Methyl 4-sec-butylphenyl carbamate [3942-51-6] – 3.20 Leo et al., 1971 
N-Methyl 4-tert-butylphenyl carbamate [2626-83-7] – 3.06 Leo et al., 1971 
2-Methyl-3-butyn-2-ol [115-19-5] – 0.28 Hansch and Leo, 1987 
2-Methylbutyronitrile [18936-17-9] 20–25 1.05 Tanii and Hashimoto, 1984 
3-Methylbutyronitrile [625-28-5] 20–25 1.05 Tanii and Hashimoto, 1984 
Methyl chloramben [7286-84-2] 20 2.80 Briggs, 1981 
3-Methylcholanthrene [56-49-5] 20–25 6.42 Means et al., 1980 
N-Methyl 2-chlorophenyl carbamate [3942-54-9] – 1.64 Leo et al., 1971 
N-Methyl 3-chlorophenyl carbamate [4090-00-0] – 2.03 Leo et al., 1971 
N-Methyl 4-chlorophenyl carbamate [2620-53-3] – 2.01 Leo et al., 1971 
N-Methyl N-(3-chlorophenyl) N-phenyl 
 carbamate [NA]  20 2.58 Briggs, 1981 
N-Methyl 2-cyanophenyl carbamate [942-79-0] – 1.11 Leo et al., 1971 
N-Methyl 3-cyanophenyl carbamate [943-49-7] – 0.97 Leo et al., 1971 
N-Methyl 4-cyanophenyl carbamate [18315-52-1] – 0.95 Leo et al., 1971 
4-Methylcyclohexanol [589-91-3 – 1.79 Hansch and Leo, 1987 
Methyl decanoate [110-42-9] 25.0 4.41 Tewari et al., 1982 
N-Methyl 3,4-dichlorophenyl carbamate 
 [18315-50-9] – 2.80 Leo et al., 1971 
N-Methyl 3,5-dichlorophenyl carbamate 
 [13538-26-6] – 3.03 Leo et al., 1971 
N-Methyl (3,4-dichlorophenyl) N-phenyl 
 carbamate [NA]  20 3.09 Briggs, 1981 
N-Methyl 3-dimethylaminophenyl carbamate 
 [2631-39-2] – 1.43 Leo et al., 1971 
2-Methyl-N,N-dimethylaniline [609-72-3] – 2.85 Norrington et al., 1975 
3-Methyl-N,N-dimethylaniline [121-72-1] – 2.80 Norrington et al., 1975 
4-Methyl-N,N-dimethylaniline [99-97-8] – 2.61 Norrington et al., 1975 
N-Methyl 2,3-dimethylphenyl carbamate [2655-12-1] – 1.93 Leo et al., 1971 
N-Methyl 2,5-dimethylphenyl carbamate [3971-99-1] – 2.03 Leo et al., 1971 
N-Methyl 3,4-dimethylphenyl carbamate [3971-99-1] – 2.09 Leo et al., 1971 
Methyl ether [115-10-6] – 0.10 Hansch and Leo, 1987 
N-Methyl 2-ethoxyphenyl carbamate [23409-17-8] – 1.24 Leo et al., 1971 
N-Methyl 3-ethoxyphenyl carbamate [7225-96-9] – 1.75 Leo et al., 1971 
N-Methyl 4-ethoxyphenyl carbamate [13538-54-0] – 1.63 Leo et al., 1971 
Methylethylamine [624-78-2] – 0.15 pH 13, Hansch and Leo, 1987 
(1-Methylethylidene)bis(4,1-phenyleneoxy)(1- 
 methyl-2,1-ethanediyl) diacrylate [67952-50-5] – 6.10 Edelbach and Lodge, 2002 
N-Methyl 2-ethylphenyl carbamate [2631-42-7] – 1.93 Leo et al., 1971 
N-Methyl 3-ethylphenyl carbamate [4043-23-6] – 2.20 Leo et al., 1971 
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N-Methyl 4-ethylphenyl carbamate [2631-30-3] – 2.23 Leo et al., 1971 
Methyl fluoride [593-53-3]  – 0.51 Hansch and Leo, 1987 
N-Methyl 2-fluorophenyl carbamate [704-73-4] – 1.25 Leo et al., 1971 
N-Methyl 3-fluorophenyl carbamate [705-48-6] – 1.48 Leo et al., 1971 
N-Methyl 4-fluorophenyl carbamate [705-70-4] – 1.28 Leo et al., 1971 
3-Methyl-4-fluorophenylurea [NA] 20 1.59 Briggs, 1981 
4-Methylformanilide [3085-54-9] – 1.09 Hansch and Leo, 1987 
2-Methylfuran [534-22-5] – 1.85 Hansch and Leo, 1987 
5-Methyl-2-hexanone [110-12-3] – 1.88 Tanii et al., 1982 
Methyl p-hydroxybenzoate [99-76-3] 30.00 0.28 Yalkowsky et al., 1983a 
  – 0.91 Seki et al., 2003 
1-Methylindole [603-76-9] – 2.72 Hansch and Leo, 1987 
3-Methylindole [83-34-1] 25 2.60 pH 7.4, Rogers and Cammarata, 1969 
5-Methylindole [614-96-0] 25 2.68 pH 7.4, Rogers and Cammarata, 1969 
Methyl isophthalate [1877-71-0] – 1.83 Leo et al., 1971 
N-Methyl 3-isopropylphenyl carbamate [64-00-6]  – 2.63 Leo et al., 1971 
N-Methyl 4-isopropylphenyl carbamate [4089-99-0]  – 2.80 Leo et al., 1971 
N-Methyl 2-methoxyphenyl carbamate [3928-24-7] – 0.81 Leo et al., 1971 
N-Methyl 3-methoxyphenyl carbamate [3938-28-1] – 1.30 Leo et al., 1971 
N-Methyl 4-methoxyphenyl carbamate [3938-29-2] – 1.20 Leo et al., 1971 
Methyl 2-methylbenzoate [89-71-4] – 2.75 Hansch and Leo, 1987 
N-Methyl 3-methyl-5-tert-butylphenyl carbamate 
 [18659-33-1] – 3.35 Leo et al., 1971 
N-Methyl 3-methyl-6-tert-butylphenyl carbamate 
 [2798-54-1] – 3.14 Leo et al., 1971 
5-Methyl-2-(1-methylethyl)phenol [89-83-8] – 3.30 Hansch and Anderson, 1967 
N-Methyl 3-methyl-4-isopropylphenyl carbamate 
 [3766-82-3] – 3.11 Leo et al., 1971 
N-Methyl 3-methyl-6-isopropylphenyl carbamate 
 [18659-24-0] – 2.84 Leo et al., 1971 
N-Methyl 4-methylthiophenyl carbamate [3938-34-9] – 1.92 Leo et al., 1971 
4-Methylmorpholine [109-02-4] – -0.33 Leo et al., 1971 
6-Methyl-1,4-naphthoquinone [605-93-6] – 2.10 Leo et al., 1971 
1-Methylnaphthalene [90-12-0] 22.5 3.87 Krishnamurthy and Wasik, 1978 
N-Methyl 2-nitrophenyl carbamate [7374-06-3] – 1.02 Leo et al., 1971 
N-Methyl 3-nitrophenyl carbamate [6132-21-4] – 1.39 Leo et al., 1971 
N-Methyl 4-nitrophenyl carbamate [5819-21-6] – 1.47 Leo et al., 1971 
2-Methyl-2-nitropropane [594-70-7] – 1.01 Hansch and Leo, 1987 
Methyl nonanoate [1731-84-6] 25.0 4.32 Tewari et al., 1982 
5-Methyl-2-octanone [58654-67-4] – 2.92 Tanii et al., 1984 
Methyl paraben [99-76-3] – 1.96 Leo et al., 1971 
Methyl parathion [298-00-0] – 2.04 Leo et al., 1971 
Methyl pentafluorophenyl sulfone [NA] 20–25 1.11 Lord et al., 1980 
Methyl pentafluoropropanoate [378-75-6] – 2.12 Leo et al., 1971 
3-Methylphenol [108-39-4] 25 2.02 Fujita et al., 1964 
  25.0 1.96 Tewari et al., 1982 
2-Methylphenoxyacetic acid [1878-49-5] 25 1.93a Fujita et al., 1964 
3-Methylphenoxyacetic acid [1643-15-8] 25 1.76a Fujita et al., 1964 
N-(2-Methylphenyl)acetamide [120-66-1] – 1.51 Beezer et al., 1980 
N-(3-Methylphenyl)acetamide [537-92-8] – 1.59 Beezer et al., 1980 
N-(4-Methylphenyl)acetamide [103-89-9] – 1.59 Beezer et al., 1980 
Methylphenyl acetate [101-41-7] – 1.83 Iwasa et al., 1965 
Methyl-4-phenylbutanoate [2046-17-5] – 2.77 Iwasa et al., 1965 
Methyl phenylcarbamate [1943-79-9] – 1.24 Hansch and Anderson, 1967 
Methyl N-phenylcarbamate [2603-10-3] 20 1.76 Briggs, 1981 
Methyl-3-phenylpropanoate [103-25-3] – 2.32 Iwasa et al., 1965 
Methylphenyl sulfone [3112-85-4] – 0.48 Leo et al., 1971 
Methylphenyl sulfoxide [1193-82-4] – -1.41 Hansch and Leo, 1987 
N-Methyl N′-phenylthiourea [2724-69-8]  – 0.85 Hansch and Anderson, 1967 
3-Methylphenylurea [63-99-0] 20 1.29 Briggs, 1981 
2-Methylpropanoic acid [79-31-2] 20–25 0.78 Wolosin et al., 1978 
N-Methyl 2-propylphenyl carbamate [15482-11-8]  – 2.40 Leo et al., 1971 
2-Methylpyridine [109-06-8] 12 0.33 Li et al., 1999 
  – 1.11 Hansch and Leo, 1987 
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3-Methylpyridine [108-99-6] – 1.20 Mirrlees et al., 1976 
4-Methylpyridine [108-89-4] – 1.33 Yeh and Higuchi, 1976 
4-Methylpyrimidine [3438-46-8] – 0.16 Leo et al., 1971 
N-Methyl-3-pyridylmethylamine [20173-04-0] – 0.39 Leo et al., 1971 
N-Methylpyrrole [96-54-8] – 1.21 Hansch and Leo, 1987 
4-Methylquinoline [491-35-0] – 2.52 Mirrlees et al., 1976 
6-Methylquinoline [91-62-3] – 2.57 Leo et al., 1971 
7-Methylquinoline [612-60-2] – 2.47 Leo et al., 1971 
8-Methylquinoline [611-32-5] – 2.60 Leo et al., 1971 
N-Methylquinolinium bromide [2516-72-5] – -2.64 Leo et al., 1971 
2-Methyl-8-quinolinol [826-81-3] – 2.33 Leo et al., 1971 
4-Methyl-8-quinolinol [148-24-3] – 2.41 Leo et al., 1971 
3-Methylsulfonylphenoxyacetic acid [NA] 25 -0.01 Fujita et al., 1964 
3-Methylsulfonylphenylacetic acid [NA] 25 0.12 Fujita et al., 1964 
Methyl testosterone [58-18-4] 30.00 3.36 Yalkowsky et al., 1983a 
  – 3.30 Seki et al., 2003 
3-Methyl-1,2,3,4-tetrahydroisoquinoline [29726-60-1] – 1.93 pH 13, Grunewald et al., 1984 
3-Methylthio-4-amino-1,2,4-triazine-5-one 
 [62036-62-8] – -0.96 Leo et al., 1971 
N-Methyl 2-tolylcarbamate [1128-78-5] – 1.46 Leo et al., 1971 
N-Methyl 4-tolylcarbamate [1129-48-2] – 1.66 Leo et al., 1971 
1-Methyluracil [615-77-0] – -1.20 Leo et al., 1971 
Metipranolol [22664-55-7] 25 2.81 Caron et al., 1999 
Metobromuron [3060-89-7] 20 2.38 Briggs, 1981 
  25 2.32 Liu and Qian, 1995 
Metolcarb [1129-41-5] – 1.80 Nakamura et al., 2001 
Metoprolol [37350-58-6] 25 1.95 Caron et al., 1999 
  – 0.19 pH 7.4, Carlsson and Karlberg, 2000 
  – 1.27 pH 5.5, Carlsson and Karlberg, 2000 
Metoxuron [19937-59-8] 20 1.64 Briggs, 1981 
  25 1.54 Liu and Qian, 1995 
Minocycline [10118-90-8] – 0.05 Leo et al., 1971 
Monolinuron [1746-81-2] 20 2.30 Briggs, 1981 
Monuron [150-68-5] 25 1.89 Liu and Qian, 1995 
Morphine [57-27-2] – 0.76 Hansch and Anderson, 1967 
Myrcene [123-35-3] 25 4.33 Copolovici and Niinemets, 2006 
(1R)-(–)-Myrtenol [19894-97-4] – 3.22 Griffin et al., 1999 
(–)-trans-Myrtenol [53369-17-8] – 3.41 Griffin et al., 1999 
(–)-cis-Myrtanylamine [38235-68-6] – 2.05 Griffin et al., 1999 
Naphthacene [92-24-0] 25 5.90 Karickhoff et al., 1979 
2,6-Naphthalenedicarboxylic acid [1141-38-4] 20–25 -1.77 pH 7, NICNAS, 1997 
1,4-Naphthoquinone [130-15-4] – 1.71 Leo et al., 1971 
1-Naphthol [90-15-3] – 2.98 Garst and Wilson, 1984 
  – 3.09 Tong and Glesmann, 1957 
  25 2.82 Andersson and Schräder, 1999 
2-Naphthol [135-19-3] – 2.84 Hansch and Anderson, 1967 
β-Naphthoxyacetic acid [120-23-0] – 2.53 Leo et al., 1971 
Naproxen [22204-53-1] 25 3.20 pH 7.00, Unger et al., 1999 
Naringenin [480-41-1] 20–25 2.60 Rothwell et al., 2005 
Neburon [555-37-3] 25 4.10 Liu and Qian, 1995 
Neopentyl glycol diacrylate [2223-82-7] – 2.50 Edelbach and Lodge, 2002 
Nerol [106-25-2] – 3.47 Griffin et al., 1999 
Nialamide [51-12-7] – 0.87 Leo et al., 1971 
Nicotine [54-11-5] – 1.17 Leo et al., 1971 
3-Nitroacetanilide [122-28-1] 20 1.52 Briggs, 1981 
3-Nitroanisole [555-03-3] – 2.16 Leo et al., 1971 
4-Nitroanisole [100-17-4] 25 2.03 Fujita et al., 1964 
2-Nitrobenzenesulfonamide [5455-59-4] – 0.34 Leo et al., 1971 
3-Nitrobenzenesulfonamide [121-52-8] – 0.55 Leo et al., 1971 
4-Nitrobenzenesulfonamide [6325-93-5] – 0.64 Leo et al., 1971 
5-Nitrobenzimidazole [94-52-0] – 1.64 Leo et al., 1971 
3-Nitrobenzoic acid [121-92-6] 25 1.80 Fujita et al., 1964 
4-Nitrobenzoic acid [62-23-7] 25 1.88a Fujita et al., 1964 
3-Nitrobenzonitrile [619-24-9] – 1.17 Leo et al., 1971 
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3-Nitrobenzyl alcohol [619-25-0] – 1.21 Leo et al., 1971 
4-Nitrobenzyl alcohol [619-73-8] – 1.26 Leo et al., 1971 
1-Nitrobutane [627-05-4] – 1.47 Hansch and Leo, 1987 
1-Nitropentane [628-05-7] – 2.01 Hansch and Leo, 1987 
3-Nitrophenol [554-84-7] – 2.00 Leo et al., 1971 
2-Nitrophenoxyacetic acid [1878-87-1] 25 1.02a Fujita et al., 1964 
3-Nitrophenoxyacetic acid [1878-88-2] 25 1.36a Fujita et al., 1964 
4-Nitrophenoxyacetic acid [1798-11-4] 25 1.49a Fujita et al., 1964 
3-Nitrophenylacetic acid [1877-73-2] 25 1.38a Fujita et al., 1964 
4-Nitrophenylacetic acid [104-03-0] 25 1.83a Fujita et al., 1964 
5-Nitroquinoline [607-34-1] – 1.86 Leo et al., 1971 
6-Nitroquinoline [613-50-3] – 1.84 Leo et al., 1971 
7-Nitroquinoline [613-51-4] – 1.82 Leo et al., 1971 
8-Nitroquinoline [607-35-2] – 1.40 Leo et al., 1971 
Nitrosobenzene [586-96-9] – 2.00 Leo et al., 1971 
N-Nitroso-N-methylurea [684-93-5] – -0.10 Leo et al., 1971 
3-Nitrotoluene [99-08-1] – 2.40 Hansch and Leo, 1987 
4-Nitrotoluene [99-99-0] – 2.40 Hansch and Leo, 1987 
2,2′,3,3′,4,4′,5,6,6′-Nonachlorobiphenyl [52663-79-3] – 7.52 Hawker and Connell, 1988 
2,2′,3,3′,4,5,5′,6,6′-Nonachlorobiphenyl [52663-77-1] 25 8.16 Miller et al., 1984 
1-Nonanol [143-08-8] 25.0 3.77 Tewari et al., 1982 
2-Nonanone [821-55-6] 25.0 3.14 Tewari et al., 1982 
  – 3.14 Tanii et al., 1984 
1-Nonene [124-11-8] 25.0 5.15 Tewari et al., 1982 
cis-exo-2,3-Norbornanediol [16329-23-0] 25 0.47 Lodge, 1999 
exo-endo-3-Norbornanediol [14440-78-9] 25 0.40 Lodge, 1999 
2,7-Norbornanediol [5888-34-6] 25 0.40 Lodge, 1999 
(±)-endo-Norborneol [497-36-9] 25 1.45 Lodge, 1999 
endo-5-Norborne-2-ol [NA] 25 0.99 Lodge, 1999 
exo-5-Norborne-2-ol [NA] 25 1.24 Lodge, 1999 
Nornicotine [494-97-3] – 0.17 Leo et al., 1971 
Norticyclyl bromide [31991-53-4] 25 3.11 Lodge, 1999 
2,2′,3,3′,4,4′,5,5′-Octachlorobiphenyl [35694-08-7] 25.0 7.73 de Bruijn et al., 1989 
  – 7.67 Hawker and Connell, 1988 
2,2′,3,3′,4,5′,6,6′-Octachlorobiphenyl [40186-71-8] – 7.21 Hawker and Connell, 1988 
2,2′,3,3′,5,5′,6,6′-Octachlorobiphenyl [2136-99-4] 20–25 7.51 Tolls et al., 2003 
  25 7.11 Miller et al., 1984 
  – 7.14 Woodburn et al., 1984 
Octachlorodibenzo-p-dioxin [3268-87-9] 25 7.59 Shiu et al., 1988 
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine 
 [2691-41-0] 20 0.16 Monteil-Rivera et al., 2003 
4,4a,5,6,7,8,9b-Octahydro-7,7,8,9,9-pentamethyl- 
 indeno[4,5-D]-1,3-dioxin [365411-50-3] 22 4.29 NICNAS, 2004 
Octanenitrile [124-12-9] 20–25 2.75 Tanii and Hashimoto, 1984 
1-Octanol [111-87-5] 23 3.16 Platford, 1983 
  25 3.15 Collander, 195 
  25 3.27 Beezer et al., 1980 
2-Octanone [111-13-7] 25.0 2.76 Tewari et al., 1982 
  – 2.37 Tanii et al., 1982 
Octylbenzene [2189-60-8] – 6.30 Bruggeman et al., 1982 
Octylpyridinium bromide [2534-66-9] – -0.95 Leo et al., 1971 
Oxamyl [23135-22-0] 20 -0.47 Briggs, 1981 
Oxindole [59-48-3] – 1.15 Leo et al., 1971 
Oxprenolol [6452-71-7] 25 2.51 Caron et al., 1999 
Oxybutazone [129-20-4] – 3.28 Leo et al., 1971 
Oxycarboxin [5259-88-1] 20 0.90 Briggs, 1981 
Oxytetracycline [6153-64-6] – -1.12 Leo et al., 1971 
Paraoxon [311-45-5] – 1.69 Leo et al., 1971 
Penbutolol [36507-48-9] 25 4.62 Caron et al., 1999 
Pencycuron [66063-05-6] – 4.70 Nakamura et al., 2001 
Pendimethalin [40487-42-1] – 5.30 Nakamura et al., 2001 
2,2′,4,5,5′-Pentachlorobiphenyl [37680-73-2] 25 5.92 Miller et al., 1984 
  – 6.50 Woodburn et al., 1984 
2,2′,4,6,6′-Pentachlorobiphenyl [56558-16-8] – 5.37 Hawker and Connell, 1988 
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2,3,3′,4,4′-Pentachlorobiphenyl [32598-14-4] 25.0 6.61 Yeh and Hong, 2002 
  – 5.82 Hawker and Connell, 1988 
2,3,4,4′,5′-Pentachlorobiphenyl [74472-37-0] 25.0 6.47 Yeh and Hong, 2002 
2,3′,4,4′,5-Pentachlorobiphenyl [31508-00-6] 25.0 6.49 Yeh and Hong, 2002 
2,3′,4,4′,5′-Pentachlorobiphenyl [65510-44-3] 25.0 6.50 Yeh and Hong, 2002 
2,3,4,5,6-Pentachlorobiphenyl [18259-05-7] 25.0 6.75 de Bruijn et al., 1989 
  25 6.30 Miller et al., 1984 
3,3′,4,4′,5-Pentachlorobiphenyl [57465-28-8] 25.0 6.56 Yeh and Hong, 2002 
1,2,3,4,6-Pentachloronaphthalene [67922-25-2] 25 6.27 Lei et al., 2000 
1,2,3,5,8-Pentachloronaphthalene [150224-24-1] 25 6.13 Lei et al., 2000 
Pentachloronitrobenzene [82-68-8] 25 5.18 Kawamoto and Urano, 1989 
  25 4.77 Niimi et al., 1989 
  – 5.01 Nakamura et al., 2001 
Pentaerythritol tetraacrylate [4986-89-4] – 2.23 Edelbach and Lodge, 2002 
2,2,3,3,3-Pentafluoro-1-propanol [422-05-9] – 1.23 Leo et al., 1971 
Pentanochlor [2307-68-8] 20 3.70 Briggs, 1981 
Pentanoic acid [109-52-4] 20–25 0.45 Wolosin et al., 1978 
1-Pentanol [71-41-0] 25 1.53 Schantz and Martire, 1987 
  25 1.41 Fujiwara et al., 1991 
3-Pentanol [584-02-1] – 1.21 Hansch and Leo, 1987 
3-Pentanone [96-22-0] 25.0 0.99 Tewari et al., 1982 
9-Pentyladenine [2002-36-0] – 1.79 Leo et al., 1971 
Pentylbenzene [538-68-1] 25.0 4.90 Tewari et al., 1982 
Pentyl N-phenylcarbamate [63075-06-9] 20 3.80 Briggs, 1981 
1-Pentyne [627-19-0] 25.0 2.12 Tewari et al., 1982 
  – 1.98 Hansch and Anderson, 1967 
S-(–)-Perillaldehyde [18031-40-8] – 3.13 Griffin et al., 1999 
S-(–)-Perillyl alcohol [18457-55-1] – 3.17 Griffin et al., 1999 
α-Phellandrene [99-83-2] 25 4.58 Copolovici and Niinemets, 2006 
Phenacetin [62-44-2] – 1.58 Hansch and Anderson, 1967 
Phenanthro[4,5-bcd]thiophene [30796-92-0] 25 4.95 Andersson and Schräder, 1999 
Phenazine [92-82-0] – 2.84 Garst and Wilson, 1984 
  – 2.81 Mirrlees et al., 1976 
Phenethyl sulfamide [710-15-6] – 0.81 Leo et al., 1971 
Phenetole [103-73-1] – 2.51 Hansch and Leo, 1987 
Phenobarbital [50-06-6] 25 1.78 Klein et al., 1988 
Phenothiazine [92-84-2] – 4.15 Leo et al., 1971 
Phenoxyacetic acid [122-59-8] 25 1.25a Fujita et al., 1964 
4-Phenoxyethanol [122-99-6] – 1.16 Leo et al., 1971 
4-Phenoxyphenylurea [78508-44-8] 20 2.80 Briggs, 1981 
Phenthoate [2597-03-7] – 4.31 Nakamura et al., 2001 
Phenyl acetate [122-79-2] 25 1.49 Fujita et al., 1964 
Phenylacetic acid [103-82-2] 25 1.41 Fujita et al., 1964 
2-Phenylacetophenone [451-40-1] – 3.18 Hansch and Leo, 1987 
2-Phenylacetamide [103-81-1] – 0.45 Iwasa et al., 1965 
Phenylacetonitrile [140-29-4] 20–25 1.61 Tanii and Hashimoto, 1984 
DL-Phenylalanine [150-30-1] – -1.43 Leo et al., 1971 
N-Phenylbenzamide [93-98-1] 25 1.16 Fujita et al., 1964 
Phenylboronic acid [98-80-6] – 1.58 Leo et al., 1971 
4-Phenylbutylamine [13214-66-9] – 2.45 pH 13, Grunewald et al., 1984 
4-Phenylbutyramide [1199-98-0] – 1.41 Leo et al., 1971 
2-Phenyl carbamate [622-46-8] – 1.08 Leo et al., 1971 
3-Phenyl-1-cycloheptylurea [NA] 20 2.95 Briggs, 1981 
3-Phenyl-1-cyclopentylurea [13140-86-8] 20 2.65 Briggs, 1981 
3-Phenyl-1-cyclopropylurea [13140-86-8] 20 1.65 Briggs, 1981 
2-Phenylcyclopropylamine hydrochloride [92-62-5] – 1.58 Grunewald et al., 1984 
cis-2-Phenylcyclopropylamine hydrochloride 
 [69684-88-4] – 1.49 pH 13, Grunewald et al., 1984 
trans-2-Phenylcyclopropylamine hydrochloride 
 [95-62-5] – 1.58 pH 13, Grunewald et al., 1984 
2-Phenylenediamine [95-54-5] – 0.15 Leo et al., 1971 
Phenylethanal [122-78-1] – 1.78 Hansch and Leo, 1987 
1-Phenylethanol [1517-69-7] – 1.42 Hansch and Leo, 1987 
2-Phenylethanol [60-12-8] – 1.36 Iwasa et al., 1965 
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Phenylethyl acetate [103-45-7] – 2.30 Iwasa et al., 1965 
Phenylethylamine [64-04-0] 22 1.31 Lyubartsev et al., 2001 
  37 1.39 Yalkowsky et al., 1983a 
Phenyl glycerol [538-43-2] – 0.70 Leo et al., 1971 
N-Phenylglycine [103-01-5] – 0.62 Leo et al., 1971 
Phenylisothiocyanate [103-72-0] – 3.25 Leo et al., 1971 
Phenylnitromethane [622-42-4] – 1.75 Hansch and Leo, 1987 
5-Phenyl-2-pentanone [2235-83-8] – 2.42 Leo et al., 1971 
3-Phenylphenoxyacetic acid [1878-57-5] 25 3.14a Fujita et al., 1964 
3-Phenylpropanoic acid [501-52-0] – 1.84 Iwasa et al., 1965 
3-Phenylpropanol [122-97-4] – 1.88 Iwasa et al., 1965 
3-Phenyl-1-propylamine [2038-57-5] – 1.83 Iwasa et al., 1965 
Phenyl propyl ether [622-85-5] – 3.18 Hansch and Leo, 1987 
1-Phenylpiperdine [4096-20-2] – 2.78 Hansch and Leo, 1987 
2-Phenylpyridine [1008-89-5] – 2.63 Hansch and Leo, 1987 
4-Phenylpyridine [939-23-1] – 2.59 Hansch and Leo, 1987 
2-Phenylquinoline [612-96-4] – 3.96 Hansch and Leo, 1987 
Phenyl sulfide [139-66-2] – 4.45 Leo et al., 1971 
Phenyl thioacetate [934-87-2] – 2.23 Leo et al., 1971 
Phenyl thioacetic acid [85033-96-1] – 1.91 Leo et al., 1971 
Phenylthiourea [103-85-5] – 0.73 Garst and Wilson, 1984 
Phenyltoin [57-41-0] – 2.47 Leo et al., 1971 
Phenyl-o-tolylcarbinol [5472-13-9] – 3.06 Hansch and Leo, 1987 
Phenyl-o-tolylcarbinol [1517-63-1] – 3.13 Hansch and Leo, 1987 
Phenyltrimethylammonium bromide [16056-11-4] – -2.07 Leo et al., 1971 
Phenyltrimethylsilane [768-32-1] – 4.72 Leo et al., 1971 
Phenylurea [64-10-8] 20 0.80 Briggs, 1981 
2-Phenylvinylpyridine [NA] 12 1.96 Li et al., 1999 
Phorate [298-02-2] 24 1.30 Felsot and Dahm, 1979 
Phorate sulfone [2588-04-7] 20 1.99 Bowman and Sans, 1983 
Phorate sulfoxide [2588-05-8] 20 1.78 Bowman and Sans, 1983 
Phosalone [2310-17-0] 20 4.38 Bowman and Sans, 1983 
  20 4.30 Freed et al., 1979a 
Phosmet [732-11-6] – 3.06 Nakamura et al., 2001 
Phoxim [14816-18-3] 20 4.39 Bowman and Sans, 1983 
m-Phthalic acid [121-91-5] – 1.66 Leo et al., 1971 
Phthalimide [85-41-6] – 1.15 Leo et al., 1971 
Physostigmine [57-47-6] – 0.17 Leo et al., 1971 
Picloram-methyl ester [14143-55-6] 20 2.30 Briggs, 1981 
Pindolol [13523-86-9] 25 1.83 Caron et al., 1999 
α-Pinene [80-56-8] 25 4.49 Copolovici and Niinemets, 2006 
(–)-α-Pinene [7785-26-4] – 4.48 Griffin et al., 1999 
(+)-α-Pinene [7785-70-8] – 4.44 Griffin et al., 1999 
β-Pinene [127-91-3] – 4.43 Griffin et al., 1999 
(–)-β-Pinene [18172-67-3] – 4.16 Griffin et al., 1999 
Piperazine [110-85-0] – -1.17 Leo et al., 1971 
Piperidine [110-89-4] – 0.85 Hansch and Leo, 1987 
Piperitone [89-81-5] – 2.85 Griffin et al., 1999 
Piretanide [55837-27-9] 20 -0.97 pH 2.58, Berthod et al., 1999 
  20 0.38 pH 5.86, Berthod et al., 1999 
  20 2.19 pH 7.39, Berthod et al., 1999 
Pirimiphos-ethyl [23505-41-1] 20 4.85 Bowman and Sans, 1983 
Pirimiphos-methyl [29232-93-7] 20 4.20 Bowman and Sans, 1983 
Prednisolone [73771-04-7] 30.00 1.42 Yalkowsky et al., 1983a 
Prednisolone acetate [52-21-1] – 2.55 Seki et al., 2003 
Prednisone [53-03-2] – 1.06 Seki et al., 2003 
Pretilachlor [51218-49-6] – 4.57 Nakamura et al., 2001 
Probarbital [76-76-6] – 0.97 Leo et al., 1971 
Probenecid [57-66-9] 20 1.40 pH 2.58, Berthod et al., 1999 
Procaine [59-46-1] – 1.90 Leo et al., 1971 
Procarbazine hydrochloride [366-70-1] – 0.06 Leo et al., 1971 
Procyazine [32889-48-8] 25 1.99 Liu and Qian, 1995 
  20 0.82 pH 5.86, Berthod et al., 1999 
  20 -0.78 pH 7.39, Berthod et al., 1999 
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  – 1.69 Kaune et al., 1998 
Progesterone [57-83-0] – 3.87 Leo et al., 1971 
Proline [147-85-3] 20–25 -2.54 Yunger and Cramer, 1981 
Promazine [58-40-2] – 4.55 Leo et al., 1971 
Promazine hydrochloride [53-60-1] – 2.55 Leo et al., 1971 
Prometon [1610-18-0] 25 2.55 Liu and Qian, 1995 
  – 2.60a Kaune et al., 1998 
Prometryn [7287-19-6] – 3.03 Kaune et al., 1998 
Pronamide [23950-58-5] – 3.24 Nakamura et al., 2001 
Propanal [123-38-6] – 0.59 Hansch and Leo, 1987 
1,3-Propanediol diacrylate [24493-56-6] – 0.95 Edelbach and Lodge, 2002 
1,2,3-Propanetriol [56-81-5] 20–25 -0.96 Wolosin et al., 1978 
Propanoic acid [79-09-4] 20 0.25 Collander, 1951 
  – 0.33 Hansch and Leo, 1987 
2-Propanol [67-63-0] – 0.05 Dillingham et al., 1973 
1-Propenylbenzene [637-50-3] – 3.35 Leo et al., 1971 
Propham [122-42-9] 20 2.60 Briggs, 1981 
Propionitrile [107-12-0] 18 0.04 Collander, 1951 
  – 0.16 Hansch and Anderson, 1967 
N-Propionylcyclobutanecarboximide [23046-87-9] – -0.04 Leo et al., 1971 
Propiophenone [93-55-0] – 2.19 Hansch and Leo, 1987 
Propoxur [114-26-1] 20 1.55 Bowman and Sans, 1983a 
  – 1.99 Nakamura et al., 2001 
Propoxyphene [469-62-5] – 4.18 Leo et al., 1971 
Propoxyphene carbinol [126-04-5] – 3.83 Leo et al., 1971 
9-Propyladenine [707-98-2] – 0.74 Leo et al., 1971 
N-Propylaniline [622-80-0] – 2.45 Leo et al., 1971 
Propyl bromide [106-94-5]  – 2.10 Platford, 1976 
Propyl chloride [540-54-5] – 2.04 Hansch and Leo, 1987 
Propyl sec-butylamine [39190-67-5] – 1.91 pH 13, Hansch and Leo, 1987 
Propylene glycol [57-55-6] 20–25 -0.88 Wolosin et al., 1978 
Propyl ether [111-43-3] – 2.03 Hansch and Leo, 1987 
Propyl formate [110-74-7] – 0.83 Hansch and Leo, 1987 
Propyl p-hydroxybenzoate [94-13-3] – 2.88 Seki et al., 2003 
Propylisobutylamine [39190-66-4] – 2.07 pH 13, Hansch and Leo, 1987 
Propyl mercaptan [103-03-9] – 1.81 Hansch and Leo, 1987 
2-n-Propylphenol [645-56-7] – 2.93 Hansch and Leo, 1987 
3-Propylphenoxyacetic acid [2084-11-9] 25 2.68a Fujita et al., 1964 
Propyl N-phenylcarbamate [5532-90-1] 20 2.80 Briggs, 1981 
4-n-Propylpyridine [1122-81-2] – 2.10 Leo et al., 1971 
N-Propylquinolinium bromide [6294-92-4] – -2.52 Leo et al., 1971 
Prothiofos [34643-46-4] – 6.22 Nakamura et al., 2001 
(+)-Pulegone [89-82-7] – 3.08 Griffin et al., 1999 
Pyrazole [288-13-1] – 0.13 Leo et al., 1971 
Pyridafenthion [119-12-0] – 3.35 Nakamura et al., 2001 
3-Pyridylmethylamine [3731-52-0] – -0.10 Leo et al., 1971 
3-Pyridylmethyl-N-morpholine [17751-47-2] – 0.04 Leo et al., 1971 
Ptrilamine [91-84-9] – 2.85 Leo et al., 1971 
Pyrimidine [289-95-2] – -0.40 Leo et al., 1971 
Pyrrole [109-97-7] – 0.75 Hansch and Anderson, 1967 
Pyrrolidine [123-75-1] – 0.46 Hansch and Leo, 1987 
Quercetin [117-39-5] – 1.82 Rothwell et al., 2005 
Quercetin-3-glucoside [482-35-9] – 0.76 Rothwell et al., 2005 
Quercetin-7-sulfate [NA] 20–25 0.74 Rothwell et al., 2005 
Quinidine [56-54-2] – 1.73 Hansch and Anderson, 1967 
Quinine [130-95-0] – 1.78 Leo et al., 1971 
Quinoline [91-22-5] 25 2.06 Rogers and Cammarata, 1969 
  – 2.04 Mirrlees et al., 1976 
  – 2.02 Garst and Wilson, 1984 
2-Quinolinol [59-31-4] – 1.26 Leo et al., 1971 
8-Quinolinol [148-24-3] – 1.99 Leo et al., 1971 
Quinone [106-51-4] – 0.20 Leo et al., 1971 
Quinoxaline [91-19-0] – 0.84 Leo et al., 1971 
Resorcinol [108-46-3] 24 0.88 Nahum and Horvath, 1980 
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  25 0.80 Fujita et al., 1964 
  – 0.59 Janini and Attari, 1983 
Riboflavin [83-88-5] 24 -1.46 Nahum and Horvath, 1980 
Ribose [24259-59-4] – -2.32 Leo et al., 1971 
Rutin [153-18-4] – -1.11 Rothwell et al., 2005 
Saccahrin [81-07-2] – 0.91 Leo et al., 1971 
Salicylaldehyde [90-02-8] – 1.76 Leo et al., 1971 
Salicylamide [65-45-2] 25 1.38 Medic-Saric et al., 2004 
  – 1.26 Hansch and Anderson, 1967 
Salicylanilide [87-17-2] – 3.27 Leo et al., 1971 
Salicylic acid [69-72-7] 25 2.18 pH 3.29, Unger et al., 1999 
  25 2.00 pH 3.52, Unger et al., 1999 
  30 2.23 Yalkowsky et al., 1983a 
  – 2.21 Garst and Wilson, 1984 
  – 2.26 Hansch and Anderson, 1967 
  – 1.33 pH 3.00, Carlsson and Karlberg, 2000 
  – 1.41 pH 7.4, Carlsson and Karlberg, 2000 
Sebutylazine [7286-69-3] 25 3.23 Paschkle et al., 2004 
  – 2.36a Kaune et al., 1998 
Secbumeton [26259-45-0] – 2.60a Kaune et al., 1998 
L-Serine [56-45-1] 20–25 -3.07 Yunger and Cramer, 1981 
Siduron [1982-49-6] 25 3.09 Liu and Qian, 1995 
Simazine [122-34-9] 20 1.51 Briggs, 1981 
  25 2.18 Liu and Qian, 1995 
  – 1.99a Kaune et al., 1998 
  – 1.51 Lord et al., 1980 
  – 1.83 Nakamura et al., 2001 
Sinigrin [3952-98-5] 20–25 -2.80 Brudenell et al., 1999 
trans-Sobrerol [42370-41-2] – 1.11 Griffin et al., 1999 
Sodium butryrate [156-54-7] – -3.20 Leo et al., 1971 
Sodium dodecyl sulfate [151-21-3] – 1.60 Leo et al., 1971 
Sodium hexanoate [151-33-7] – -2.17 Leo et al., 1971 
Sodium salicylate [54-21-7] – -0.85 Leo et al., 1971 
Spironolactone [52-01-7] 20 2.71 pH 2.58, Berthod et al., 1999 
  20 2.72 pH 5.86, Berthod et al., 1999 
  20 2.74 pH 7.39, Berthod et al., 1999 
Stearyl acrylate [4813-57-4] – 7.10 Edelbach and Lodge, 2002 
trans-Stilbene [103-30-0] – 4.81 Hansch and Leo, 1987 
Styrene oxide [96-09-3] – 1.61 Hansch and Leo, 1987 
Succinic acid [110-15-6] – -0.59 Leo et al., 1971 
Sulfadiazine [68-35-9] – -0.113 Leo et al., 1971 
Sulfadimethoxine [122-11-2] – 1.56 Leo et al., 1971 
Sulfaguanidine [57-67-0] – -1.22 Leo et al., 1971 
Sulfamerazine [127-79-7] – 0.13 Leo et al., 1971 
Sulfamethazine [57-68-1] – 0.27 Leo et al., 1971 
Sulfamethizole [144-82-1] – 0.54 Leo et al., 1971 
Sulfamethoxypyridazine [870-35-3] – 0.40 Leo et al., 1971 
Sulfamonomethoxine [1220-83-3] – 0.85 Leo et al., 1971 
Sulfanilamide [63-74-1] – -0.78 Hansch and Anderson, 1967 
Sulfaphenazole [526-08-9] – 1.57 Leo et al., 1971 
Sulfapyridine [144-83-2] – -0.01 Leo et al., 1971 
Sulfathiazole [72-14-0] – 0.05 Leo et al., 1971 
Sulfinpyrazone [57-96-5] – 2.30 Leo et al., 1971 
Sulfisomidine [515-64-0] – -0.30 Leo et al., 1971 
Sulfisoxazole [127-69-5] – 1.08 Leo et al., 1971 
Sulfolane [126-33-0] 20–25 1.61 Kim et al., 2000a 
Temephos [3383-96-8] 20 5.96 Bowman and Sans, 1983 
Terbufos [13071-79-9] 20 4.48 Bowman and Sans, 1983 
  24 3.68 Felsot and Dahm, 1979 
Terbufos sulfone [56070-16-7] 20 2.48 Bowman and Sans, 1983 
Terbufos sulfoxide [10548-10-4] 20 2.21 Bowman and Sans, 1983 
Terbumeton [33693-04-8] – 2.71 Kaune et al., 1998 
Terbuthylazine [5915-41-3] 25 3.11 Liu and Qian, 1995 
  – 2.59 Kaune et al., 1998 
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Terbutryn [886-50-0] 25 3.38 Liu and Qian, 1995 
γ-Terpinene [99-86-5] 25 4.49 Copolovici and Niinemets, 2006 
  – 4.36 Griffin et al., 1999 
(–)-Terpinen-4-ol [2438-10-0] – 3.03a Griffin et al., 1999 
α-Terpineol [98-55-5] 25 2.98 Copolovici and Niinemets, 2006 
  – 3.28 Griffin et al., 1999 
α-Terpinyl acetate [80-26-2] – 3.96 Griffin et al., 1999 
Testosterone [58-22-0] – 2.99 Seki et al., 2003 
Tetrabromobisphenol A [79-94-7] 25 5.90 Wildlife International, 2001 
4,5,6,7-Tetrabromo-2-trifluoromethylbenzimidazole 
 [2338-30-9] – 4.81 Leo et al., 1971 
2,3,5,6-Tetrachloroaniline [3481-20-7] 25.0 4.46 de Bruijn et al., 1989 
2,3,4,5-Tetrachloroanisole [938-86-3] 25 4.50 Lun et al., 1995 
2,3,5,6-Tetrachloroanisole [6936-40-9] 25 4.40 Lun et al., 1995 
2,2′,3,3′-Tetrachlorobiphenyl [38444-93-8] 25.0 6.18 de Bruijn et al., 1989 
  – 5.55 Hawker and Connell, 1988 
2,2′,4,5′-Tetrachlorobiphenyl [41464-40-8] 25.0 6.36 de Bruijn et al., 1989 
  25 5.73 Miller et al., 1984 
2,2′,5,6′-Tetrachlorobiphenyl [41464-41-9] – 5.46 Hawker and Connell, 1988 
2,2′,6,6′-Tetrachlorobiphenyl [15968-05-5] 25.0 5.94 de Bruijn et al., 1989 
  – 5.48 Hawker and Connell, 1988 
2,3′,4,4′-Tetrachlorobiphenyl [32598-10-0] – 6.31 Hawker and Connell, 1988 
2,3,4,5-Tetrachlorobiphenyl [33284-53-6] 25.0 6.38 Li and Doucette, 1993 
  25 5.72 Miller et al., 1984 
  25.0 6.41 de Bruijn et al., 1989 
  – 6.18 Hawker and Connell, 1988 
2,3,5,6-Tetrachlorobiphenyl [33284-54-7] – 5.94 Hawker and Connell, 1988 
3,3′,4,4′-Tetrachlorobiphenyl [32598-13-3] 25.0 6.63 de Bruijn et al., 1989 
  25.0 6.48 Yeh and Hong, 2002 
  – 6.21 Hawker and Connell, 1988 
  – 5.81 Burkhard and Kuehl, 1986 
3,4,4′,5′-Tetrachlorobiphenyl [70362-50-4] 25.0 6.53 Yeh and Hong, 2002 
1,3,6,8-Tetrachloro-9H-carbazole [58910-96-6] – 5.75 Burkhard and Kuehl, 1986 
1,2,3,4-Tetrachlorodibenzo-p-dioxin [30746-58-8] 25 5.99a Shiu et al., 1988 
  – 7.18 Burkhard and Kuehl, 1986 
1,3,6,8-Tetrachlorodibenzo-p-dioxin [33423-92-6] – 7.20 Burkhard and Kuehl, 1986 
1,3,7,9-Tetrachlorodibenzo-p-dioxin [62470-53-5] – 7.06 Burkhard and Kuehl, 1986 
2,3,7,8-Tetrachlorodibenzofuran [51207-31-9] – 5.82 Burkhard and Kuehl, 1986 
Tetrachloroguaiacol [2539-17-5] 25 4.53 Leuenberger et al., 1985 
1,2,3,4-Tetrachloronaphthalene [20020-02-4] 25 5.76 Lei et al., 2000 
2,3,5,6-Tetrachloronitrobenzene [117-18-0] – 4.38 Niimi et al., 1989 
2,3,4,6-Tetrachlorophenol [58-90-2] 25 4.42 Leuenberger et al., 1985 
4,5,6,7-Tetrachlorophthalide [27355-22-2] 25 3.09 Kawamoto and Urano, 1989 
  – 3.22 Nakamura et al., 2001 
2,3,5,6-Tetrachloropyridine [2402-79-1] – 3.32 Leo et al., 1971 
Tetrachloroveratrole [944-61-6] 25 4.86 Lun et al., 1995 
Tetracycline [60-54-8] – -1.25 Leo et al., 1971 
Tetradecylpyridinium bromide [1155-74-4] – 1.32 Leo et al., 1971 
Tetraethylammonium idodide [68-05-3] – -2.82 Leo et al., 1971 
Tetraethylene glycol diacrylate [17831-71-9] – 0.48 Edelbach and Lodge, 2002 
Tetrahydropyran [142-68-7] 20–25 0.64 Funasaki et al., 1985 
1,2,3,4-Tetramethylbenzene [488-23-3] 25.0 3.98 Wasik et al., 1981 
1,2,3,5-Tetramethylbenzene [527-53-7] 25.0 4.04 Wasik et al., 1981 
N,N,N΄,N΄-Tetramethylethylenediamine [110-18-9] – 0.30 Leo et al., 1971 
Thalicarpine [5373-42-2] – -1.27 Leo et al., 1971 
Thalidomide [50-35-1] – 0.33 Leo et al., 1971 
Theobromine [83-67-0] – -0.78 Leo et al., 1971 
Theophylline [58-55-9] 30.00 -0.09 Yalkowsky et al., 1983a 
Thiazole [288-47-1] – 0.44 Leo et al., 1971 
Thioanisole [100-68-5] – 2.74 Leo et al., 1971 
Thiobencarb [28249-77-6] – 4.37 Nakamura et al., 2001 
1-Thiocyanatobutane [628-83-1] – 2.03 Leo et al., 1971 
Thioguanine [154-42-7] – -0.07 Leo et al., 1971 
Thiolane [110-01-0] 20–25 0.09 Kim et al., 2000a 
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Thiophene [110-02-1] – 1.81 Hansch and Leo, 1987 
Thiophenol [108-98-5] – 2.52 Leo et al., 1971 
2-Thiouracil [141-90-2] – -0.28 Leo et al., 1971 
Thiourea [62-56-6] 20–25 -1.00 Wolosin et al., 1978 
Threonine [71-29-5] 20–25 -2.94 Yunger and Cramer, 1981 
Thymol [89-83-8] – 3.30 Leo et al., 1971 
Timolol [26839-75-8] 25 2.12 Caron et al., 1999 
Tocainide [59-26-7] – 0.33 Leo et al., 1971 
Tolchlofos-methyl [57018-04-9] – 4.36 Nakamura et al., 2001 
o-Tolualdehyde [529-20-4] – 2.26 Hansch and Leo, 1987 
m-Toluamide [618-47-3] – 1.18 Hansch and Leo, 1987 
m-Toluidine [108-44-1] 20 1.42 Briggs, 1981 
  25 1.40 Fujita et al., 1964 
p-Toluidine [106-49-0] 20 1.40 Briggs, 1981 
  25 1.39 Fujita et al., 1964 
  25 1.40 Johnson and Westall, 1990 
  – 1.41 Garst and Wilson, 1984 
o-Toluonitrile [529-19-1] – 2.21 Hansch and Leo, 1987 
m-Tolyacetic acid [621-36-3] 25 1.95 Fujita et al., 1964 
p-Tolyacetic acid [622-47-9] 25 1.86 Fujita et al., 1964 
o-Tolyl acetate [533-18-6] – 1.93 Hansch and Leo, 1987 
m-Tolyl acetate [122-46-3] – 2.09 Hansch and Leo, 1987 
p-Tolyl acetate [140-39-6] – 2.11 Hansch and Leo, 1987 
3-(2-Tolyoxy)-1,2-propanediol [59-47-2] – 1.41 Leo et al., 1971 
Triallylamine [102-70-5] – 2.59 Hansch and Leo, 1987 
Triamcinolone acetonide [76-25-5] – 2.48 Seki et al., 2003 
Triazophos [24017-47-8] 20 3.55 Bowman and Sans, 1983 
2,4,5-Tribromoimidazole [2034-22-2] – 1.96 Leo et al., 1971 
4,5,6-Tribromo-2-trifluoromethylbenzimidazole 
 [7682-32-8] – 4.08 Leo et al., 1971 
2,4,6-Tribromophenol [118-79-6] 25.00 4.24 Kuramochi et al., 2004 
  – 4.10 Garst and Wilson, 1984 
Trichlorfon [52-68-6] 20 0.43 Bowman and Sans, 1983a 
  25 0.76 Kawamoto and Urano, 1989 
Trichloroacetamide [594-65-0] – 1.04 Leo et al., 1971 
2,3,4-Trichloroanisole [54135-80-7] 25 4.03 Lun et al., 1995 
2,4,6-Trichloroanisole [87-40-1] 25 4.02 Lun et al., 1995 
2,2′,5-Trichlorobiphenyl [37680-65-2] – 5.60 Woodburn et al., 1984 
2,3,4-Trichlorobiphenyl [25323-68-6] 25.0 5.86 de Bruijn et al., 1989 
2′,3,4-Trichlorobiphenyl [38444-86-9] 25.0 5.87 de Bruijn et al., 1989 
2,4,5-Trichlorobiphenyl [15862-07-4] 25.0 5.90 de Bruijn et al., 1989 
  25 5.51 Miller et al., 1984 
  – 5.81 Woodburn et al., 1984 
2,4′,5-Trichlorobiphenyl [16606-02-2] – 5.79 Woodburn et al., 1984 
2,4,6-Trichlorobiphenyl [35693-92-6] 25.0 5.71 de Bruijn et al., 1989 
  25.0 5.75 Li and Doucette, 1993 
  25 5.47 Miller et al., 1984 
1,2,4-Trichlorodibenzo-p-dioxin [39227-58-2] 25 5.57 Shiu et al., 1988 
4,5,6-Trichloroguaiacol [2668-24-8] 25 3.69 Leuenberger et al., 1985 
2,4,5-Trichloroimidazole [7682-38-4] – 1.18 Leo et al., 1971 
2,5,6-Trichloro-4-isopropyltoluene [NA] 25 6.83 Lun et al., 1997 
2-(Trichloromethyl)-2-propanol [57-15-8] – 2.03 Leo et al., 1971 
2,3,4-Trichloronitrobenzene [17700-09-3] – 3.61 Niimi et al., 1989 
2,4,5-Trichloronitrobenzene [89-69-0] – 3.40 Niimi et al., 1989 
2,4,6-Trichloronitrobenzene [18708-70-8] – 3.69 Niimi et al., 1989 
Trichloronitromethane [76-06-2] 25 1.03 Kawamoto and Urano, 1989 
2,6,8-Trichloropurine [2562-52-9] – 3.32 Leo et al., 1971 
2,3,5-Trichloropyridine [16063-70-0] – 3.11 Leo et al., 1971 
2,3,6-Trichloropyridine [29154-14-1] – 2.77 Leo et al., 1971 
2,4,6-Trichloropyridine [3764-10-0] – 2.68 Leo et al., 1971 
4,5,7-Trichloro-2-trifluoromethylbenzimidazole 
 [3393-59-7] – 3.78 Leo et al., 1971 
3,4,5-Trichloroveratrole [16766-29-3] 25 4.01 Lun et al., 1995 
Trietazine [1912-26-1] – 3.05 Kaune et al., 1998 
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Trietazine-desethyl [38902-68-0] – 2.13 Kaune et al., 1998 
Triethylene glycol diacrylate [1680-21-3] – 0.70 Edelbach and Lodge, 2002 
Trifluoroacetamide [354-38-1] – 0.12 Leo et al., 1971 
4-Trifluoroacetamidobromobenzene [24568-11-4] – 3.34 Leo et al., 1971 
2,2,2-Trifluoroethanol [75-89-8] – 0.37 Leo et al., 1971 
2,2,2-Trifluoroethyl acetate [406-95-1] – 1.18 Leo et al., 1971 
Trifluoromethoxybenzene [456-55-3] – 3.17 Leo et al., 1971 
3-(Trifluoromethoxy)phenoxyacetic acid [NA] 25 2.46 Fugita et al., 1964 
3-(Trifluoromethyl)aniline [98-16-8] 20 2.39 Briggs, 1981 
2-Trifluoromethyl benzimidazole [312-73-2] – 2.67 Leo et al., 1971 
2-Trifluoromethyl-5-benzimidazole [327-19-5] – 2.68 Leo et al., 1971 
3-Trifluoromethylbenzoic acid [454-92-2] – 2.95 Leo et al., 1971 
2-Trifluoromethyl-5,6-dibromobenzimidazole 
 [6587-21-9] – 4.15 Leo et al., 1971 
2-Trifluoro-4,5-dichlorobenzimidazole [3615-21-2] – 3.49 Leo et al., 1971 
2-Trifluoro-4,7-dichlorobenzimidazole [4228-89-1] – 2.87 Leo et al., 1971 
2-(Trifluoromethyl)phenol [444-30-4] – 2.80 Leo et al., 1971 
3-(Trifluoromethyl)phenol [98-17-9] 25 2.95 Fugita et al., 1964 
3-(Trifluoromethyl)phenylurea [98-16-8] 20 2.31 Briggs, 1981 
Trifluoromethylthiobenzene [456-56-4] – 3.79 Leo et al., 1971 
Triflupromazine [146-54-3] – 5.19 Leo et al., 1971 
Triflupromazine [1098-60-8] – 1.78 Leo et al., 1971 
2,4,5-Triiodoimidazole [1746-25-4] – 2.78 Leo et al., 1971 
1,3,5-Trimethoxybenzene [621-23-8] – 1.53 Leo et al., 1971 
Trimethylamine [75-50-3] – 0.27 Leo et al., 1971 
Trimethybutylammonium iodide [7722-19-2] – -2.60 Leo et al., 1971 
Trimethylhexylammonium iodide [15066-77-0] – -1.84 Leo et al., 1971 
2,3,6-Trimethylnaphthalene [829-26-5] 23 4.73 Krishnamurthy and Wasik, 1978 
Trimethylolpropane triacrylate [15625-89-5] – 2.75 Edelbach and Lodge, 2002 
2,3,6-Trimethylphenol [2416-94-6] 25.0 2.67 Wasik et al., 1981 
2,4,6-Trimethylphenol [527-60-6] 25.0 2.73 Wasik et al., 1981 
Trimethyl phosphate [512-56-1] – -0.52 Leo et al., 1971 
2,4,6-Trimethylpyridine [108-75-8] – 1.88 Hansch and Leo, 1987 
4-Trimethylsiylphenol [13132-25-7] – 3.56 Leo et al., 1971 
Triphenylamine [603-34-9] – 5.70 Hansch and Leo, 1987 
Triphenylmethanol [76-84-6] – 3.68 Hansch and Leo, 1987 
Triphenylphosine oxide [791-28-6] – 2.87 Leo et al., 1971 
Triphenyltin hydroxide [76-87-9] 25 3.53 Arnold et al., 1997 
Tri-n-propylamine [102-69-2] – 2.79 pH 9.4, Hansch and Leo, 1987 
Tris(2-ethylhexyl) phosphate [78-42-2] – 4.23 Saeger et al., 1979 
3-Tritylthio-L-alanine [2799-07-7] – 2.06 Leo et al., 1971 
Trixylenyl phosphate [25155-23-1] 20–25 5.63 Saeger et al., 1979 
Tropolone [533-75-5] – 0.53 Leo et al., 1971 
Trytophan [54-12-6] 20–25 -1.11 Yunger and Cramer, 1981 
  – -1.04 Leo et al., 1971 
L-Tyrosine [60-18-4] – -2.26 Leo et al., 1971 
2-Undecanone [112-12-9] – 4.09 Tanii et al., 1984 
Urea [57-13-6] 20–25 -1.59 Wolosin et al., 1978 
Urethane [51-79-6] – -0.15 Leo et al., 1971 
Uric acid [69-93-2] 24 -2.17 Nahum and Horvath, 1980 
Valine [72-18-4] 20–25 -2.26 Yunger and Cramer, 1981 
Valium [439-14-5] – 2.82 Leo et al., 1971 
Vanillin [121-33-5] – 1.34 pH 4.5, Carlsson and Karlberg, 2000 
  – 1.00 pH 7.4, Carlsson and Karlberg, 2000 
Verapamil [52-53-9] – 3.87 Otsuka et al., 2000 
Veratrole [91-16-7] 20 1.40 Briggs, 1981 
  25 2.18 Lun et al., 1995 
(S)-cis-Verbenol [18881-04-4] – 3.16 Griffin et al., 1999 
Xipamide [14293-44-8] 20 -0.30 pH 2.58, Berthod et al., 1999 
  20 1.27 pH 5.86, Berthod et al., 1999 
  20 2.19 pH 7.39, Berthod et al., 1999 
XMC [2655-14-3] – 2.38 Nakamura et al., 2001 
Zoxaxolamine [61-80-3] – 2.46 Leo et al., 1971 
a Average of two values. NA – not assigned or not available 
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 Temp. Log KH  
Chemical [CASRN] °C atm·m3/mol Reference 
Acetoin [513-86-0] 24.96 -4.75 Straver and de Loos, 2005 
Acetophenone [98-86-2] 14.9 -5.24 Betterton, 1991a 
 15 -5.58 Allen et al., 1998 
 17.3 -5.45 Allen et al., 1998 
 20 -5.34 Allen et al., 1998 
 25 -4.98 Allen et al., 1998 
 25 -4.97 Shiu and Mackay, 1997 
 25.1 -5.04 Betterton, 1991a 
 35.0 -4.69 Betterton, 1991a 
 45.0 -4.40 Betterton, 1991a 
Alachlor [15972-60-8] 10.00 -7.92 Gautier et al., 2003 
 11.00 -8.02 Gautier et al., 2003 
 12.00 -7.68 Gautier et al., 2003 
 15.00 -7.78 Gautier et al., 2003 
 17.00 -7.59 Gautier et al., 2003 
 18.00 -7.51 Gautier et al., 2003 
 20.00 -7.38 Gautier et al., 2003 
 23 -8.08 Fendinger and Glotfelty, 1988 
 23.00 -7.49 Gautier et al., 2003 
 25.00 -7.15 Gautier et al., 2003 
Allyl disulfide [2179-57-9] 30 -3.40 Yven et al., 1998 
Allyl sulfide [592-88-1] 30 -3.28 Yven et al., 1998 
Allyl trisulfide [2050-87-5] 30 -3.22 Yven et al., 1998 
1-Aminopentane [110-58-7] 25 -4.61 Christie and Crisp, 1967 
Androst-16-en-3-ol [1153-51-1] 25 -3.53 Amoore and Buttery, 1978 
Anisole [100-66-3] 2.0 -4.02 Dewulf et al., 1999 
 6.0 -3.88 Dewulf et al., 1999 
 10.0 -3.77 Dewulf et al., 1999 
 18.0 -3.58 Dewulf et al., 1999 
 20 -4.02 Bobadilla et al., 2003 
 25.0 -3.43 Dewulf et al., 1999 
 40 -3.59 Bobadilla et al., 2003 
 80 -3.33 Bobadilla et al., 2003 
Argon [7440-37-1] 25 -0.15 Morrison and Johnstone, 1954 
Benzaldehyde [100-52-7] 5 -5.26 Allen et al., 1998 
 10 -5.09 Allen et al., 1998 
 10 -4.97 Zhou and Mopper, 1990 
 15 -4.81 Cottrell and Mazza, 1997 
 15 -4.83 Betterton and Hoffman, 1988b 
 15 -4.93 Allen et al., 1998 
 20 -4.75 Allen et al., 1998 
 25 -4.65 Zhou and Mopper, 1990 
 25 -4.58 Cottrell and Mazza, 1997 
 25 -4.51 Allen et al., 1998 
 25 -4.57 Betterton and Hoffman, 1988b 
 30 -4.53 Zhou and Mopper, 1990 
 30 -4.33 Roberts et al., 2003 
 35 -4.41 Zhou and Mopper, 1990 
 35 -4.34 Betterton and Hoffman, 1988b 
 35 -4.30 Cottrell and Mazza, 1997 
 45 -4.20 Zhou and Mopper, 1990 
 45 -4.11 Betterton and Hoffman, 1988b 
 45 -4.05 Cottrell and Mazza, 1997 
Benzyl chloride [100-44-7] 20 -3.45 Hovorka and Dohnal, 1997 
Bis(hydroxymethyl)peroxide [17088-73-2] 25 -8.65 Zhou and Lee, 1992 
 25 <-10.00 Staffelbach and Kok, 1993 
Bromine [7726-95-6] 20 -2.99 Jenkins and King, 1965 
 25 -2.85 Kelley and Tartar, 1956 
 25 -2.85 Hill et al., 1968 
Bromine chloride [13863-41-7] 17 -3.72 Disselkamp et al., 1998 
 25.0 -2.97 Bartlett and Margerum, 1999 
Bromoacetic acid [79-08-3] 25 -8.18 Bowden et al., 1998 
1-Bromobutane [109-65-9] 25 -1.67 Hoff et al., 1993 
4-Bromophenol [106-41-2] 25 -6.85 Parsons et al., 1971 
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3-Bromopropyne [106-97-7] 25 -2.95 Yates and Gan, 1998 
Butanal [123-72-8] 5 -4.60 Ji and Evans, 2007 
 10 -4.50 Zhou and Mopper, 1990 
 10 -4.44 Ji and Evans, 2007 
 15 -4.27 Ji and Evans, 2007 
 20 -4.12 Ji and Evans, 2007 
 25 -3.99 Ji and Evans, 2007 
 25 -3.98 Zhou and Mopper, 1990 
 25 -3.94 Buttery et al., 1969 
 30 -3.81 Zhou and Mopper, 1990 
 35 -3.69 Zhou and Mopper, 1990 
 37 -3.49 Bylaite et al., 2003 
 45 -3.45 Zhou and Mopper, 1990 
1,3-Butane dinitrate [6423-44-5] 25 -4.76 Fischer and Ballschmiter, 1998, 1998a 
1,4-Propane dinitrate [3457-91-8] 25 -5.20 Fischer and Ballschmiter, 1998, 1998a 
1,2-Butanediol [584-03-2] 25 <-7.53 Altschuh et al., 1999 
1,4-Butanediol [110-63-4] 25 <-7.96 Altschuh et al., 1999 
2,3-Butanedione [431-03-8] 5 -5.43 Strekowski and George, 2005 
 10 -5.31 Strekowski and George, 2005 
 12 -5.26 Strekowski and George, 2005 
 14.9 -5.15 Betterton, 1991a 
 15 -5.05 Strekowski and George, 2005 
 20 -4.92 Strekowski and George, 2005 
 25 -4.76 Strekowski and George, 2005 
 25.0 -4.87 Betterton, 1991a 
 25.00 -4.76 Straver and de Loos, 2005 
 25 -4.76 Snider and Dawson, 1985 
 25 -5.02 Marin et al., 1999 
 28 -4.55 Roberts and Pollien, 1997 
 30 -4.56 Yven et al., 1998 
 35.1 -4.69 Betterton, 1991a 
 37 -4.32 van Ruth et al., 2001 
 37 -4.36 Bylaite et al., 2004 
 44.9 -4.30 Betterton, 1991a 
Butanoic acid [107-92-6] 25 -6.67 Khan et al., 1995 
 25 -6.28 Butler and Ramchandani, 1935 
2-Butene-1,4-diol [100-64-5] 25 <-7.53 Altschuh et al., 1999 
3-Buten-2-one [78-94-4] 5 -5.18 Allen et al., 1998 
 5 -4.93 Ji and Evanes, 2007 
 10 -4.89 Allen et al., 1998 
 10 -4.80 Ji and Evanes, 2007 
 15 -4.72 Allen et al., 1998 
 15 -4.68 Ji and Evanes, 2007 
 20 -4.54 Allen et al., 1998 
 20 -4.56 Ji and Evanes, 2007 
 25 -4.33 Allen et al., 1998 
 25 -4.46 Ji and Evanes, 2007 
 25 -4.61 Iraci et al., 1999 
2-Butoxyethyl acetate [112-07-2] 20 -5.90 Kim et al., 2000 
 25 -5.26 Kim et al., 2000 
Butyl ethyl ether [628-81-9] 23 -2.81 Miller and Stuart, 2000 
tert-Butyl ethyl ether [637-92-3] 23 -2.63 Miller and Stuart, 2000 
 25 -2.79 Arp and Schmidt, 2004 
Butyl mercaptan [109-79-5] 25 -2.34 Przyjazny et al., 1983 
Butyl nitrate [928-45-0] 25 -3.00 Kames and Schurath, 1992 
 25 -3.00 Luke et al., 1989 
 25 -2.81 Hauff et al., 1998 
4-tert-Butylphenol [98-54-4] 25 -5.95 Parsons et al., 1972 
Butyronitrile [109-74-0] 25 -4.28 Butler and Ramchandani, 1935 
 25 -4.16 Hawthorne et al., 1985 
 25.0 -4.13 Ramachandran et al., 1996 
Carbazole [86-74-8] 5 -4.40 Odabasi et al., 2006 
 15 -4.26 Odabasi et al., 2006 
 25 -3.94 Odabasi et al., 2006 
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 35 -3.78 Odabasi et al., 2006 
Carbon dioxide [124-38-9] 18 -1.61 Versteeg and van Swaaij, 1988 
 19 -1.61 Versteeg and van Swaaij, 1988 
 20 -1.59 Versteeg and van Swaaij, 1988 
 25 -1.53 Morgan and Maas, 1931 
 25 -1.53 Yasunishi and Yoshida, 1979 
 25 -1.53 Versteeg and van Swaaij, 1988 
 25 -1.53 Saha et al., 1993 
 25 -1.53 Abu-Arabi et al., 2001 
 25 -1.56 Zheng et al., 1997 
 30 -1.45 Versteeg and van Swaaij, 1988 
 30 -1.48 Li et al., 1995 
 30 -1.47 Li and Lee, 1996 
 30 -1.47 Rischbieter et al., 2000 
 35 -1.41 Versteeg and van Swaaij, 1988 
 35 -1.42 Li and Lee, 1996 
 37 -1.41 Abu-Arabi et al., 2001 
 38 -1.39 Versteeg and van Swaaij, 1988 
 40 -1.38 Versteeg and van Swaaij, 1988 
 40 -1.38 Li et al., 1995 
 40 -1.38 Li and Lee, 1996 
 45 -1.32 Versteeg and van Swaaij, 1988 
 50 -1.29 Versteeg and van Swaaij, 1988 
 50 -1.30 Li et al., 1995 
 56 -1.24 Abu-Arabi et al., 2001 
 60 -1.22 Versteeg and van Swaaij, 1988 
 70.5 -1.15 Versteeg and van Swaaij, 1988 
 77.2 -1.13 Versteeg and van Swaaij, 1988 
 82.2 -1.08 Versteeg and van Swaaij, 1988 
 87.1 -1.04 Versteeg and van Swaaij, 1988 
Carbon monoxide [630-08-0] 25 -0.87 Meadows and Spedding, 1974 
Carbon tetrafluoride [75-73-0] 25 0.70 Morrison and Johnstone, 1954 
Carbonyl chloride [353-50-4] 25 -4.54 Mirabel et al., 1996 
Carbonyl sulfide [463-58-1] 25 -1.34 De Bruyn et al., 1995 
Carvone [99-49-0] 15 -4.76 Cottrell and Mazza, 1997 
 25 -4.54 Cottrell and Mazza, 1997 
 35 -4.38 Cottrell and Mazza, 1997 
 45 -4.15 Cottrell and Mazza, 1997 
Chlorine [7782-50-5] 20 -0.87 Aieta and Roberts, 1986 
Chlornitrofen [1836-77-7] 25 <-5.91 Kawamoto and Urano, 1989 
Chloroacetic acid [79-11-8] 25 -8.04 Bowden et al., 1998 
Chloroacetone [78-95-5] 14.9 -5.08 Betterton, 1991a 
 25.0 -4.77 Betterton, 1991a 
 34.9 -4.51 Betterton, 1991a

 

 44.9 -4.30 Betterton, 1991a 
Chloroamine [10599-90-3] 25 -4.97 Holzwarth et al., 1984 
3-Chloroaniline [108-42-9] 25 -6.00 Altschuh et al., 1999 
2-Chlorobiphenyl [2051-60-7] 4 -4.30 Bamford et al., 2000 
 11 -4.09 Bamford et al., 2000 
 18 -3.89 Bamford et al., 2000 
 25 -3.70 Bamford et al., 2000 
 31 -3.54 Bamford et al., 2000 
1-Chlorobutane [109-69-3] 25.0 -1.78 Leighton and Calo, 1981 
2-Chlorobutane [78-86-4] 25.0 -1.61 Leighton and Calo, 1981 
Chlorodifluoroacetic acid [76-04-0] 25 -7.40 Bowden et al., 1998 
Chlorodifluoromethane [75-45-6] 25 -1.57 Zheng et al., 1997 
1-Chlorohexane [544-10-5] 25.0 -1.61 Leighton and Calo, 1981 
Chloroiodomethane[593-71-5] 0 -3.56c Moore et al., 1995 
 10 -3.30c Moore et al., 1995 
 20 -3.07c Moore et al., 1995 
1-Chloronaphthalene [90-13-1] 25 -3.45 Shiu and Mackay, 1997 
2-Chloro-4-nitroaniline [121-87-9] 25 -8.02 Altschuh et al., 1999 
2-Chloronitrobenzene [88-73-3] 25 -5.03 Altschuh et al., 1999 
3-Chloronitrobenzene [121-73-3] 25 -4.87 Altschuh et al., 1999 
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1-Chloropentane [543-59-9] 24.3 -1.62 Leighton and Calo, 1981 
1-Chloro-2-propanone[78-95-5] 25 -4.77 Betterton, 1991a 
Chlorothalonil [1897-45-6] 25 -6.71 Kawamoto and Urano, 1989 
2-Chlorotoluene [95-49-8] 25.0 -2.44 Leighton and Calo, 1981 
1,8-Cineole [470-82-6] 15 -4.14 Cottrell and Mazza, 1997 
 25 -3.89 Cottrell and Mazza, 1997 
 35 -3.54 Cottrell and Mazza, 1997 
 45 -3.32 Cottrell and Mazza, 1997 
Cyclododecanol [1724-39-6] 25 -5.53 Altschuh et al., 1999 
Cyclohexylamine [108-91-8] 25 -4.98 Amoore and Buttery, 1978 
 25 -5.38 Altschuh et al., 1999 
Cyclopentanol [96-41-3] 60.00 -4.43 Hovorka et al., 2002 
 80.00 -3.99 Hovorka et al., 2002 
Cyclopentanone [120.92-3] 25 -4.92 Hawthorne et al., 1985 
 60.00 -4.17 Hovorka et al., 2002 
 80.00 -3.81 Hovorka et al., 2002 
4-Cymene [99-87-6] 25 -1.46 Copolovici and Niinemets, 2006 
β-Damascenone [23726-93-4] 30 -4.04 Roberts et al., 2003 
Decabromodiphenyl ether [1163-19-5] 5 -7.01 Cetin and Odabasi, 2005 
 15 -6.70 Cetin and Odabasi, 2005 
 25 -6.40 Cetin and Odabasi, 2005 
 30 -5.96 Cetin and Odabasi, 2005 
 40 -5.73 Cetin and Odabasi, 2005 
Decamethylcyclopentasiloxane [541-02-6] 23 -0.88 David et al., 2000 
 26 -0.50 Kochetkov et al., 2001 
Decamethyltrisiloxane [141-62-8] 27 1.23 Kochetkov et al., 2001 
Decanal [112-31-2] 25 -2.80 Zhou and Mopper, 1990 
 35 -2.34 Zhou and Mopper, 1990 
 45 -2.00 Zhou and Mopper, 1990 
1-Decanol [112-30-1] 25 -4.50 Altschuh et al., 1999 
2-Decanone [693-54-9] 37 -3.19 van Ruth et al., 2001 
Diazinon [333-41-5] 9.90 -4.08 Feigenbrugel et al., 2004 
 10.00 -4.05 Feigenbrugel et al., 2004 
 12.40 -3.95 Feigenbrugel et al., 2004 
 18.40 -3.56 Feigenbrugel et al., 2004 
 20.00 -3.49 Feigenbrugel et al., 2004 
 22.20 -3.36 Feigenbrugel et al., 2004 
 24.40 -3.18 Feigenbrugel et al., 2004 
 26.30 -3.04 Feigenbrugel et al., 2004 
 28.20 -3.00 Feigenbrugel et al., 2004 
Dibromoacetic acid [631-64-1] 25 -8.36 Bowden et al., 1998 
4,4′-Dibromodiphenyl ether [2050-47-7] 25 -3.86 Lau et al., 2006 
Dibromomethane [74-95-3] 0 -3.56c Moore et al., 1995 
 10 -3.32c Moore et al., 1995 
 20 -3.09c Moore et al., 1995 
 20 -3.15 Tse et al., 1992 
 20.0 -3.14 Wright et al., 1992 
 30 -2.96 Tse et al., 1992 
 35 -2.85 Tse et al., 1992 
 35.0 -2.86 Wright et al., 1992 
 40 -2.77 Tse et al., 1992 
 50.0 -2.60 Wright et al., 1992 
Dichloroacetic acid [79-43-6] 25 -8.08 Bowden et al., 1998 
Di-n-butylamine [111-92-2] 25 -4.04 Christie and Crisp, 1967 
 25 -5.01 Altschuh et al., 1999 
Dichloroamine [3400-09-7] 25 -4.46 Holzwarth et al., 1984 
2,2′-Dichlorobiphenyl [13029-08-8] 25 -3.47 Dunnivant and Elzerman, 1988 
 25 -3.64 Brunner et al., 1990 
2,3-Dichlorobiphenyl [16605-91-7] 25 -3.64 Brunner et al., 1990 
2,3′-Dichlorobiphenyl [25569-80-6] 25 -3.60 Brunner et al., 1990 
2,4-Dichlorobiphenyl [33284-50-3] 25 -3.55 Brunner et al., 1990 
2,4′-Dichlorobiphenyl [34883-43-7] 4 -4.23 Bamford et al., 2000 
 11 -4.01 Bamford et al., 2000 
 18 -3.81 Bamford et al., 2000 
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 23 -3.02 Atlas et al., 1982 
 23 -2.72 Atlas et al., 1982d 
 25 -3.61  Bamford et al., 2000 
 31 -3.45  Bamford et al., 2000 
2,5-Dichlorobiphenyl [34833-39-1] 25 -3.41 Dunnivant and Elzerman, 1988 
3,3′-Dichlorobiphenyl [2050-60-1] 25 -3.63 Dunnivant and Elzerman, 1988 
3,4-Dichlorobiphenyl [2974-92-7] 25 -3.85 Brunner et al., 1990 
 25 -3.69 Dunnivant and Elzerman, 1988 
4,4′-Dichlorobiphenyl [2050-68-2] 25 -3.70 Dunnivant and Elzerman, 1988 
1,4-Dichlorobutane [110-56-5] 25.0 -3.31 Leighton and Calo, 1981 
2,7-Dichlorodibenzo-p-dioxin [33857-26-0] 25 -4.23 Santl et al., 1994 
1,12-Dichlorododecane [3922-28-9] 23 -2.19 Drouillard et al., 1998a 
cis-1,2-Dichloroethylene [156-59-2] 1.8 -2.69 Shimotori and Arnold, 2002 
 10 -2.57 Ashworth et al., 1988 
 10 -2.57 Howe et al., 1987 
 15 -2.49 Ashworth et al., 1988 
 15 -2.49 Howe et al., 1987 
 20 -2.44 Ashworth et al., 1988 
 20 -2.44 Howe et al., 1987 
 20 -2.50 Hovorka and Dohnal, 1997 
 20 -2.49 Tse et al., 1992 
 20.0 -2.48 Wright et al., 1992 
 21.6 -2.47 Shimotori and Arnold, 2002, 2003 
 25 -2.43 Gossett, 1987 
 25 -2.34 Ashworth et al., 1988 
 25 -2.34 Howe et al., 1987 
 30 -2.24 Ashworth et al., 1988 
 30 -2.24 Howe et al., 1987 
 30 -2.31 Tse et al., 1992 
 30.0 -2.29 Wright et al., 1992 
 40 -2.14 Tse et al., 1992 
 40 -2.13 Shimotori and Arnold, 2002, 2003 
 40.0 -2.13 Wright et al., 1992 
 50.0 -2.01 Shimotori and Arnold, 2003 
 60.0 -1.88 Shimotori and Arnold, 2003 
 70.0 -1.72 Shimotori and Arnold, 2003 
1,5-Dichloropentane [628-76-2] 25.0 -3.25 Leighton and Calo, 1981 
1,3-Dichloropropylene [542-75-6] 20.0 -2.92 Wright et al., 1992 
 30.0 -2.71 Wright et al., 1992 
 40.0 -2.52 Wright et al., 1992 
Diethyl disulfide [110-81-6] 20 -2.67 Vitenberg et al., 1975 
 25 -2.81 Przyjazny et al., 1983 
Diethylene glycol butyl ether [112-34-5] 20 -8.14 Kim et al., 2000 
2,3-Diethyl-5-methylpyrazine [18138-04-0] 28 -4.89 Roberts and Pollien, 1997 
 30 -4.91 Roberts et al., 2000 
Diethyl peroxide [628-37-5] 25 -5.53 O’Sullivan et al., 1996 
Diethyl sulfide [352-93-2] 25 -2.75 Przyjazny et al., 1983 
Diflubenzuron [35367-38-5] 20 -5.64 Mabury and Crosby, 1996 
Difluoroacetic acid [381-73-7] 25 -7.48 Bowden et al., 1998 
1,1-Difluoroethane [75-37-6] 25 -1.73 Zheng et al., 1997 
1,4-Dihydroxy-2-butyne [110-65-6] 25 <-8.31 Altschuh et al., 1999 
Diiodomethane [75-11-6] 0 -4.07c Moore et al., 1995 
 10 -3.76c Moore et al., 1995 
 20 -3.50c Moore et al., 1995 
2,6-Dimethoxyphenol [91-10-1] 25 -6.63 Sagebiel et al., 1992 
N,N-Dimethylaminododecane [112-18-5] 25 <-5.61 Altschuh et al., 1999 
3,4-Dimethylaniline [95-64-7] 25 -5.73 Jayasinghe et al., 1992 
N,N-Dimethylcyclohexylamine [98-94-2] 25 -4.63 Altschuh et al., 1999 
Dimethyl disulfide [624-92-0] 20 -2.92 Vitenberg et al., 1975 
 25 -2.98 Przyjazny et al., 1983 
 25 -2.79 Pollien et al., 2003 
 25.00 -2.96 Iliuta and Larachi, 2005 
 30.00 -2.87 Iliuta and Larachi, 2005 
 35.00 -2.77 Iliuta and Larachi, 2005 
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 40.00 -2.68 Iliuta and Larachi, 2005 
 45.00 -2.60 Iliuta and Larachi, 2005 
 50.00 -2.51 Iliuta and Larachi, 2005 
 55.00 -2.42 Iliuta and Larachi, 2005 
 60.00 -2.34 Iliuta and Larachi, 2005 
 65.00 -2.26 Iliuta and Larachi, 2005 
Dimethyl malonate [108-59-8] 9.9 -7.41 Katrib et al., 2003 
 11.9 -7.32 Katrib et al., 2003 
 12.8 -7.23 Katrib et al., 2003 
 13.9 -7.27 Katrib et al., 2003 
 14.9 -7.23 Katrib et al., 2003 
 15.9 -7.08 Katrib et al., 2003 
 16.9 -6.90 Katrib et al., 2003 
 17.9 -6.85 Katrib et al., 2003 
 19.4 -6.95 Katrib et al., 2003 
 19.9 -6.95 Katrib et al., 2003 
 21.9 -6.70 Katrib et al., 2003 
 24.9 -6.60 Katrib et al., 2003 
1,5-Dimethylnaphthalene [571-61-9] 25 -3.45 Shiu and Mackay, 1997 
2,3-Dimethylphenol [526-75-0] 20 -5.97 Sheikheldin et al., 2001 
 75.9 -4.53 Dohnal and Fenclová, 1995 
 88.7 -4.25 Dohnal and Fenclová, 1995 
 98.5 -4.07 Dohnal and Fenclová, 1995 
2,5-Dimethylphenol [95-87-4] 20 -6.10 Diévart et al., 2006 
 75.9 -4.37 Dohnal and Fenclová, 1995 
 88.7 -4.13 Dohnal and Fenclová, 1995 
 98.5 -3.95 Dohnal and Fenclová, 1995 
2,6-Dimethylphenol [576-26-1] 20 -5.39 Diévart et al., 2006 
 25 -5.18 Hawthorne et al., 1985 
 75.9 -3.99 Dohnal and Fenclová, 1995 
 88.7 -3.75 Dohnal and Fenclová, 1995 
 98.5 -3.60 Dohnal and Fenclová, 1995 
3,4-Dimethylphenol [95-65-8] 75.9 -4.85 Dohnal and Fenclová, 1995 
 88.7 -4.54 Dohnal and Fenclová, 1995 
 98.5 -4.34 Dohnal and Fenclová, 1995 
3,5-Dimethylphenol [108-68-9] 75.9 -4.71 Dohnal and Fenclová, 1995 
 88.7 -4.44 Dohnal and Fenclová, 1995 
 98.5 -4.22 Dohnal and Fenclová, 1995 
2,2-Dimethylpropanoic acid [75-98-9] 25 -6.54 Khan et al., 1995 
2,3-Dimethylpyrazine [123-32-0] 25 -5.85 Marin et al., 1999 
2,6-Dimethylpyrazine [108-50-9] 25 -4.99 Chaintreau et al., 1995 
2,3-Dimethylpyridine[583-61-9] 25 -5.15 Andon et al., 1954 
2,4-Dimethylpyridine[108-47-4] 25 -5.18 Andon et al., 1954 
 25 -5.00 Hawthorne et al., 1985 
2,5-Dimethylpyridine [589-93-5] 25 -5.08 Andon et al., 1954 
2,6-Dimethylpyridine [108-48-5] 25 -4.98 Andon et al., 1954 
 25 -4.82 Hawthorne et al., 1985 
3,4-Dimethylpyridine [583-58-4] 25 -5.43 Andon et al., 1954 
3,5-Dimethylpyridine [591-22-0] 25 -5.15 Andon et al., 1954 
Dimethyl succinate [106-65-0] 10.00 -7.08 Katrib et al., 2003 
 11.00 -7.04 Katrib et al., 2003 
 12.90 -7.08 Katrib et al., 2003 
 14.00 -6.95 Katrib et al., 2003 
 15.00 -7.00 Katrib et al., 2003 
 16.00 -6.90 Katrib et al., 2003 
 17.00 -7.78 Katrib et al., 2003 
 19.00 -6.70 Katrib et al., 2003 
 19.50 -6.70 Katrib et al., 2003 
 22.00 -6.60 Katrib et al., 2003 
 25.00 -6.48 Katrib et al., 2003 
Dimethyl sulfide [75-18-3] 1.2 -3.33 Barcellos da Rosa et al., 2003 
 10.2 -3.17 Barcellos da Rosa et al., 2003 
 18 -2.86 Barcellos da Rosa et al., 2003 
 18 -2.87 Wong and Wang, 1997 
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 20 -2.79 Vitenberg et al., 1975 
 23.00 -2.67 Straver and de Loos, 2005 
 25 -2.68 De Bruyn et al., 1995; Pollien et al., 2003 
 25 -2.74 Przyjazny et al., 1980 
 25 -2.75 Dacey et al., 1984 
 25 -3.21 Marin et al., 1999 
 30.2 -2.76 Barcellos da Rosa et al., 2003 
 37 -2.70 van Ruth et al., 2001 
 40.2 -2.52 Barcellos da Rosa et al., 2003 
Dimethyl trisulfide [3658-80-8] 28 -3.31 Roberts and Pollien, 1997 
 30 -3.26 Roberts et al., 2000 
1,3-Dioxolane [646-06-0] 25 -4.60 Cabani et al., 1971 
Dipropylamine [142-84-7] 25 -4.28 Christie and Crisp, 1967 
Dipropyl sulfide [111-47-7] 25 -2.52 Przyjazny et al., 1983 
Dodecamethylcyclohexasiloxane [540-97-6] 26 -1.18 Kochetkov et al., 2001 
1-Dodecanol [112-53-8] 25 -4.65 Altschuh et al., 1999 
EPTC [759-94-4] 7.46 -4.01 Breiter et al., 1998 
 7.89 -4.00 Breiter et al., 1998 
 14.43 -3.83 Breiter et al., 1998 
 15.34 -3.83 Breiter et al., 1998 
 25.47 -3.55 Breiter et al., 1998 
 26.32 -3.53 Breiter et al., 1998 
 27.76 -3.51 Breiter et al., 1998 
 34.00 -3.38 Breiter et al., 1998 
 34.39 -3.36 Breiter et al., 1998 
 36.49 -3.34 Breiter et al., 1998 
Ethane [74-84-0] 5 -0.56 Ben-Naim et al., 1973 
 10 -0.47 Ben-Naim et al., 1973 
 15 -0.40 Ben-Naim et al., 1973 
 20 -0.33 Ben-Naim et al., 1973 
 25 -0.27 Ben-Naim et al., 1973 
1,2-Ethane dinitrate [628-96-6] 20 -5.81 Kames and Schurath, 1992 
Ethanol [64-17-5] 24.9 -5.23 Ueberfeld et al., 2001 
 25 -5.28 Snider and Dawson, 1985 
 25 -5.34 Burnett, 1963 
 25 -5.25 Gupta et al., 2000 
 25 -5.23 Bartelt, 1997 
 25 -5.13 Altschuh et al., 1999 
 25 -5.28 Merk and Riederer, 1997 
 25.00 -5.28 Straver and de Loos, 2005 
 60 -4.37 Chai and Zhu, 1998 
N-Ethylaniline [103-69-5] 25 -5.01 Altschuh et al., 1999 
Ethyl butyrate [105-54-4] 22 -3.01 Doyen et al., 2001 
 25 -3.48 Landy et al., 1996 
 31 -3.12 Bylaite et al., 2004 
 37 -3.20 van Ruth et al., 2001 
 37 -2.88 Roberts et al., 2003 
Ethylene glycol [107-21-1] 25 -9.60 Bone et al., 1983 
Ethylene glycol n-butyl ether [111-76-2] 20 -6.39 Kim et al., 2000 
 22 -6.20 Kim et al., 2000 
 23 -6.17 Kim et al., 2000 
 25  -6.09 Kim et al., 2000 
 30 -5.92 Kim et al., 2000 
Ethyl formate [109-94-4] 25 -2.30 Hartkopf and Karger, 1973 
Ethyl heptanoate [106-30-9] 31 -2.43 Bylaite et al., 2004 
Ethyl hexanoate [123-66-0] 22 -3.01 Doyen et al., 2001 
 25 -3.08 Landy et al., 1996 
 27 -3.28 Jung and Ebeler, 2003 
 31 -2.80 Bylaite et al., 2004 
Ethyl iodide [75-03-6] 25.0 -2.06 Glowa and Wren, 2003 
2-Ethyl-3-methoxypyrazine [25680-58-4] 25 -4.83 Buttery et al., 1971 
Ethyl 2-methylbutyrate [7452-79-1] 25 -2.95 Pollien et al., 2003 
 28 -3.42 Roberts and Pollien, 1997 
 31 -2.77 Bylaite et al., 2004 
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1-Ethylnaphthalene [1127-26-0] 25 -3.16 Altschuh et al., 1999 
2-Ethylnaphthalene [939-27-5] 25 -3.27 Altschuh et al., 1999 
Ethyl nitrate [625-58-1] 25 -3.20 Kames and Schurath, 1992 
Ethyl octanoate [106-32-1] 22 -2.32 Doyen et al., 2001 
 31 -2.31 Bylaite et al., 2004 
Ethyl pentanoate [539-82-2] 31 -3.00 Bylaite et al., 2004 
Ethyl peroxide [3031-74-1] 25 -5.53 O’Sullivan et al., 1996 
3-Ethylphenol [620-17-7] 25 -5.70 Karl et al., 2003  
2-Ethylpyrazine [13925-00-3] 25 -5.60 Buttery et al., 1971 
2-Ethylpyridine [100-71-0] 25 -4.79 Andon et al., 1954 
3-Ethylpyridine [536-78-7] 25 -4.98 Andon et al., 1954 
4-Ethylpyridine [536-75-4] 25 -5.08 Andon et al., 1954 
Ethyltrifluoro acetate [383-68-1] 5.00 -2.48 Kutsuna et al., 2005 
 10.00 -2.34 Kutsuna et al., 2005 
 15.00 -2.18 Kutsuna et al., 2005 
 20.00 -2.08 Kutsuna et al., 2005 
 25.00 -2.00 Kutsuna et al., 2005 
Fenitrothion [122-14-5] 20 -6.03 Metcalf et al., 1980 
Fibronil [120068-37-3] 24 -5.18 Ngim and Crosby, 2001 
Fluoroacetic acid [144-49-0] 25 -7.48 Bowden et al., 1998 
Fluorobenzene [462-06-6] 2.0 -2.70 Dewulf et al., 1999 
 6.0 -2.59 Dewulf et al., 1999 
 10.0 -2.16 Dewulf et al., 1999 
 18.0 -2.30 Dewulf et al., 1999 
 25.0 -2.18 Dewulf et al., 1999 
Geosmin [16423-19-1] 20 -4.17 Ömür-Özbek and Dietrich, 2005 
 25 -3.88 Ömür-Özbek and Dietrich, 2005 
 32 -3.63 Ömür-Özbek and Dietrich, 2005 
 39 -3.26 Ömür-Özbek and Dietrich, 2005 
Helium [7440-59-7] 30 0.41 Rischbieter et al., 2000 
2,2′,3,3′,4,4′,5-Heptachlorobiphenyl [35065-30-6] 4 -5.90 Bamford et al., 2000 
 11 -3.87 Bamford et al., 2000 
 18 -3.57 Bamford et al., 2000 
 25 -3.88 Dunnivant and Elzerman, 1988 
 25 -4.64 Brunner et al., 1990 
 25 -3.28 Bamford et al., 2000 
2,2′,3,4,4′,5,5′-Heptachlorobiphenyl [35065-29-3] 4 -5.38 Bamford et al., 2000 
 10 -6.04 Koelmans et al., 1999 
 11 -4.70 Bamford et al., 2000 
 18 -4.05 Bamford et al., 2000 
 25 -5.00 Brunner et al., 1990 
 25 -3.44 Bamford et al., 2000 
 31 -2.93 Bamford et al., 2000 
2,2′,3,3′,4,5,5′-Heptachlorobiphenyl [52663-74-8] 25 -4.89 Brunner et al., 1990 
2,2′,3,3′,4,5,6-Heptachlorobiphenyl [68194-16-1] 25 -4.85 Brunner et al., 1990 
2,2′,3,4,5,5′,6-Heptachlorobiphenyl [51712-05-7] 25 -4.80 Brunner et al., 1990 
2,2′,3,4′,5,5′,6-Heptachlorobiphenyl [52663-68-0] 4 -4.52 Bamford et al., 2000 
 11 -4.07 Bamford et al., 2000 
 18 -3.63 Bamford et al., 2000 
 25 -3.21 Bamford et al., 2000 
 31 -2.87 Bamford et al., 2000 
2,2′,3,3′,4,5,6′-Heptachlorobiphenyl [38411-25-5] 25 -4.85 Brunner et al., 1990 
2,2′,3,3′,5,5′,6-Heptachlorobiphenyl [52663-67-9] 25 -4.64 Brunner et al., 1990 
2,2′,3,3′,5,6,6′-Heptachlorobiphenyl [52663-64-6] 25 -4.62 Brunner et al., 1990 
2,2′,3,4′,5,6,6′-Heptachlorobiphenyl [74487-85-7] 4 -3.81 Bamford et al., 2000 
 11 -3.51 Bamford et al., 2000 
 18 -3.22 Bamford et al., 2000 
 25 -2.95 Bamford et al., 2000 
 31 -2.73 Bamford et al., 2000 
(E,E)-2,4-Heptadienal [4313-03-5] 37 -4.23 Bylaite et al., 2003 
Heptanal [111-71-7] 10 -4.09 Zhou and Mopper, 1990 
 25 -3.53 Zhou and Mopper, 1990 
 25 -3.57 Buttery et al., 1969 
 35 -3.15 Zhou and Mopper, 1990 
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 37 -3.04 van Ruth et al., 2001 
 37 -3.00 Bylaite et al., 2003 
 45 -2.85 Zhou and Mopper, 1990 
2,3-Heptanedione [96-04-8] 37 -3.77 Bylaite et al., 2004 
cis-2-Heptenal [6728-31-0] 24.92 -3.94 Straver and de Loos, 2005 
trans-2-Heptenal [18829-55-5] 37 -3.66 Bylaite et al., 2003 
1-Heptanol [111-70-6] 25 -4.26 Shiu and Mackay, 1997 
 25 -4.94 Altschuh et al., 1999 
 37 -4.08 Bylaite et al., 2004 
2,2′,4,4′,5,5′-Hexabromodiphenyl ether [68631-49-2] 5 -6.23 Cetin and Odabasi, 2005 
 15 -6.10 Cetin and Odabasi, 2005 
 25 -5.59 Cetin and Odabasi, 2005 
 30 -5.36 Cetin and Odabasi, 2005 
 40 -4.96 Cetin and Odabasi, 2005 
2,2′,4,4′,5,6′-Hexabromodiphenyl ether [207122-15-4] 5 -6.53 Cetin and Odabasi, 2005 
 15 -6.16 Cetin and Odabasi, 2005 
 25 -6.10 Cetin and Odabasi, 2005 
 30 -5.54 Cetin and Odabasi, 2005 
 40 -5.35 Cetin and Odabasi, 2005 
2,2′,3,3′,4,4′-Hexachlorobiphenyl [38380-07-3] 4 -5.06 Bamford et al., 2000 
 11 -4.50 Bamford et al., 2000 
 25 -4.89 Brunner et al., 1990 
 25 -4.52 Dunnivant and Elzerman, 1988 
 25 -3.96 Bamford et al., 2000 
 31 -3.04 Bamford et al., 2000 
2,2′,3,3′,4,5-Hexachlorobiphenyl [55215-18-4] 25 -4.54 Brunner et al., 1990 
2,2′,3,3′,4,5′-Hexachlorobiphenyl [52663-66-8] 25 -4.43 Brunner et al., 1990 
2,2′,3,3′,4,6-Hexachlorobiphenyl [61798-70-7] 25 -4.41 Brunner et al., 1990 
2,2′,3,3′,4,6′-Hexachlorobiphenyl [38380-05-1] 25 -4.36 Brunner et al., 1990 
2,2′,3,3′,5,6-Hexachlorobiphenyl [52704-70-8] 25 -4.31 Brunner et al., 1990 
2,2′,3,3′,5,6′-Hexachlorobiphenyl [52744-13-5] 25 -4.25 Brunner et al., 1990 
2,2′,3,3′,6,6′-Hexachlorobiphenyl [38411-22-2] 25 -4.06 Brunner et al., 1990 
2,2′,3,4,4′,5-Hexachlorobiphenyl [35694-06-5] 20 -3.93 ten Hulscher et al., 2006 
2,2′,3,4,4′,5′-Hexachlorobiphenyl [35065-28-2] 4 -4.55 Bamford et al., 2000 
 10 -4.80 Koelmans et al., 1999 
 11 -4.13 Bamford et al., 2000 
 18 -3.73 Bamford et al., 2000 
 20 -4.05 ten Hulscher et al., 2006 
 25 -4.68 Brunner et al., 1990 
 25 -3.36 Bamford et al., 2000 
 31 -3.05 Bamford et al., 2000 
2,2′,3,4,5,5′-Hexachlorobiphenyl [52712-04-6] 25 -4.64 Brunner et al., 1990 
2,2′,3,4′,5,5′-Hexachlorobiphenyl [51908-16-8] 25 -4.60 Brunner et al., 1990 
2,2′,3,4′,5,6-Hexachlorobiphenyl [68194-13-8] 25 -4.29 Brunner et al., 1990 
2,2′,3,5,5′,6-Hexachlorobiphenyl [52663-63-5] 25 -4.23 Brunner et al., 1990 
2,2′,4,4′,5,5′-Hexachlorobiphenyl [35065-27-1] 4 -4.19 Bamford et al., 2000 
 10 -4.80 Koelmans et al., 1999 
 11 -3.87 Bamford et al., 2000 
 18 -3.57 Bamford et al., 2000 
 20 -3.83 ten Hulscher et al., 2006 
 25 -3.88 Dunnivant and Elzerman, 1988 
 25 -4.64 Brunner et al., 1990 
 25 -3.28 Bamford et al., 2000 
 31 -3.05 Bamford et al., 2000 
2,2′,4,4′,5,6′-Hexachlorobiphenyl [60145-22-4] 4 -3.77 Bamford et al., 2000 
 11 -3.54 Bamford et al., 2000 
 18 -3.33 Bamford et al., 2000 
 25 -3.12 Bamford et al., 2000 
 31 -2.95 Bamford et al., 2000 
2,2′,4,4′,6,6′-Hexachlorobiphenyl [33979-02-2] 25 -3.12 Dunnivant and Elzerman, 1988 
2,3,3′,4,4′,5-Hexachlorobiphenyl [38380-08-4] 20 -4.51 ten Hulscher et al., 2006 
 25 -3.84 Fang et al., 2006 
2,3,3′,4,4′,5′-Hexachlorobiphenyl [69782-90-7] 25 -3.79 Fang et al., 2006 
2,3,3′,4,5,5′-Hexachlorobiphenyl [39635-35-3] 25 -4.70 Brunner et al., 1990 
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2,3,3′,4,5,6-Hexachlorobiphenyl [41411-62-5] 25 -4.70 Brunner et al., 1990 
2,3,3′,4′,5,6-Hexachlorobiphenyl [74472-44-9] 25 -4.82 Brunner et al., 1990 
2,3,3′,5,5′,6-Hexachlorobiphenyl [74472-46-1] 25 -4.54 Brunner et al., 1990 
2,3′,4,4′,5,5′-Hexachlorobiphenyl [52663-72-6] 25 -3.90 Fang et al., 2006 
3,3′,4,4′,5,5′-Hexachlorobiphenyl [32774-16-6] 25 -3.92 Fang et al., 2006 
trans-2-Hexadienal [142-83-6] 25 -5.00 Buttery et al., 1971 
 37 -4.34 Bylaite et al., 2003 
1,1,1,3,3,3-Hexafluoro-2-propanol [920-66-1] 25 -4.38 Rochester and Symonds, 1973 
Hexamethyldisiloxane [107-46-0] 23 1.11 David et al., 2000 
 27 -1.50 Kochetkov et al., 2001 
Hexamethyleneimine [111-49-9] 25 -5.20 Cabani et al., 1971a 
Hexanal [66-25-1] 10 -4.20 Zhou and Mopper, 1990 
 22 -3.51 Karl et al., 2003 
 25 -3.72  Zhou and Mopper, 1990 
 25 -3.67 Buttery et al., 1969 
 27 -3.76 Jung and Ebeler, 2003 
 30 -3.51 Zhou and Mopper, 1990 
 30 -4.21 Meynier et al., 2003 
 30 -3.56 Roberts et al., 2003 
 35 -3.36 Zhou and Mopper, 1990 
 37 -3.48 Nahon et al., 2000 
 37 -3.22 van Ruth et al., 2001 
 37 -3.18 Bylaite et al., 2003 
 45 -3.11 Zhou and Mopper, 1990 
trans-2-Hexenal [6728-26-3] 25 -4.16 Karl et al., 2003 
 30 -4.96 Meynier et al., 2003 
2,3-Hexanedione [3848-24-6] 37 -3.92 Bylaite et al., 2004 
Hexanoic acid [142-62-1] 25 -6.15 Khan et al., 1995 
1-Hexanol [111-27-3] 25 -4.77 Buttery et al., 1969 
 25 -5.00 Altschuh et al., 1999 
 25 -4.95 Gupta et al., 2000 
 25 -4.77 Merk and Riederer, 1997 
 37 -4.21 van Ruth et al., 2001 
 37 -4.29 Bylaite et al., 2004 
2-Hexanol [623-93-7] 25 -4.68 Merk and Riederer, 1997 
3-Hexanol [623-37-0] 37 -4.20 Bylaite et al., 2004 
3-Hexanone [589-38-8] 2.0 -3.05 Dewulf et al., 1999 
 6.0 -2.90 Dewulf et al., 1999 
 10.0 -2.90 Dewulf et al., 1999 
 18.0 -2.92 Dewulf et al., 1999 
 25.0 -2.89 Dewulf et al., 1999 
trans-2-Hexenal [6728-26-3] 25 -4.30 Buttery et al., 1971 
 37 -3.85 Bylaite et al., 2003 
cis-3-Hexenyl acetate [3681-71-8] 25 -3.49 Karl et al., 2003  
trans-3-Hexenyl acetate [3681-82-1] 25 -3.51 Karl et al., 2003 
Hexyl acetate [142-92-7] 25 -3.17 Karl et al., 2003  
Hexylamine [111-26-2] 25 -4.57 Christie and Crisp, 1967 
Hydrazoic acid [7782-79-8] 25 -4.08 Betterton and Robinson, 1997 
Hydrogen peroxide [7722-84-1] 3 -8.71 Hwang and Dasgupta, 1985 
 5.0 -8.70 O’Sullivan et al., 1996 
 10 -8.47 Hwang and Dasgupta, 1985 
 18.0 -8.17 O’Sullivan et al., 1996 
 20 -8.13 Hwang and Dasgupta, 1985 
 20.0 -8.15 Yoshizumi et al., 1984 
 24 -7.96 O’Sullivan et al., 1996 
 25 -7.92 O’Sullivan et al., 1996 
 25 -7.93 Zhou and Lee, 1992 
 25 -8.00 Lind and Kok, 1994 
 25 -8.04 Staffelbach and Kok, 1993 
 25 -6.91 Kanda et al., 2005 
 30 -7.58 Hwang and Dasgupta, 1985 
Hydrogen sulfide [7783-06-4] 25 -1.94 De Bruyn et al., 1995 
 25 -1.97 Munder et al., 2000 
 40 -1.86 Munder et al., 2000 
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Hydroxyacetaldehyde [141-46-8] 25 -7.62 Betterton and Hoffman, 1988b 
 45 -7.19 Betterton and Hoffman, 1988b 
4-Hydroxybenzaldehyde [123-08-0] 25 -9.28 Parsons et al., 1971 
Hydroxymethyl hydroperoxide [15932-89-5] 25 -9.23 O’Sullivan et al., 1996 
 25 -9.20 Staffelbach and Kok, 1993 
 25 -8.68 Zhou and Lee, 1992 
Hypobromous acid [13517-11-8] 25 <-6.28 Blatchley et al., 1992 
Hypochlorous acid [7790-92-3] 25 -5.68 Hanson and Ravishankara, 1991 
 25 -5.86 Holzwarth et al., 1984 
 25 -5.97 Blatchley et al., 1992 
Iodine [7553-56-2] 15.0 -9.11 Sanemasa et al., 1984 
 20.0 -8.98 Sanemasa et al., 1984 
 25.0 -8.86 Sanemasa et al., 1984 
 30.0 -8.75 Sanemasa et al., 1984 
 35.0 -8.65 Sanemasa et al., 1984 
Iodoacetic acid [64-69-7] 25.0 -7.30 Glowa and Wren, 2003 
2-Iodobutane [513-48-4] 25.0 -1.93 Glowa and Wren, 2003 
2-Iodoethanol [624-76-0] 25.0 -6.47 Glowa and Wren, 2003 
Isoamyl nitrate [543-87-3] 25 -2.65 Hauff et al., 1998 
Isobutanal [78-84-2] 25 -3.71 Amoore and Buttery, 1978 
 25 -3.53 Pollien et al., 2003 
 25 -3.52 Karl et al., 2003 
 37 -3.24 Bylaite et al., 2003 
Isobutyl isobutyrate [97-85-8] 25 -3.01 Amoore and Buttery, 1978 
2-Isobutyl-3-methoxypyrazine [24683-00-9] 22 -4.23 Karl et al., 2003 
 25 -4.30 Buttery et al., 1971 
 30 -4.10 Roberts et al., 2000 
Isobutyl nitrate [543-29-3] 25 -2.81 Kames and Schurath, 1992 
 25 -2.81 Luke et al., 1989 
 25 -2.64 Hauff et al., 1998 
Isopropyl nitrate [1712-64-7] 25 -2.90 Kames and Schurath, 1992 
Krypton [7439-90-9] 25 -0.38 Morrison and Johnstone, 1954 
Limonene [138-86-3] 25 -1.27 Cottrell and Mazza, 1997 
 37 -1.93 Bylaite et al., 2005 
R-(+)-Limonene [5989-27-5] 25 -1.55 Copolovici and Niinemets, 2006 
S-(–)-Limonene [5989-54-8] 25 -1.55 Copolovici and Niinemets, 2006 
 25 -1.38 Welke et al., 2001 
Linalool [78-70-6] 25 -4.67 Altschuh et al., 1999 
 37 -3.52 Bylaite et al., 2005 
Menthone [10458-14-7] 25 -3.76 Marin et al., 1999 
 37 -3.43 Bylaite et al., 2005 
Mercuric chloride [7487-94-7] 10 -9.60 Sommar et al., 2000 
 20 -9.32 Sommar et al., 2000 
 35 -8.64 Sommar et al., 2000 
 50 -8.11 Sommar et al., 2000 
Mercury [7439-97-6] 5 -2.38 Sanemasa, 1975 
 10 -2.33 Sanemasa, 1975 
 20 -2.15 Sanemasa, 1975 
 30 -2.05 Sanemasa, 1975 
 40 -1.93 Sanemasa, 1975 
 50 -1.82 Sanemasa, 1975 
 60 -1.74 Sanemasa, 1975 
 70 -2.63 Sanemasa, 1975 
Methacrolein [75-85-3] 5 -4.19 Allen et al., 1998 
 5 -4.14 Ji and Evans, 2007 
 10 -4.04 Allen et al., 1998 
 10 -4.02 Ji and Evans, 2007 
 15 -3.89 Allen et al., 1998 
 15 -3.92 Ji and Evans, 2007 
 20 -3.78 Allen et al., 1998 
 20 -3.81 Ji and Evans, 2007 
 25 -3.63 Allen et al., 1998 
 25 -3.72 Ji and Evans, 2007 
Methane [74-82-8] 5 -0.34 Ben-Naim et al., 1973 
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 10 -0.29 Ben-Naim et al., 1973 
 15 -0.23 Ben-Naim et al., 1973 
 20 -0.19 Ben-Naim et al., 1973 
 25 -0.15 Ben-Naim et al., 1973 
 30 -0.11 Rischbieter et al., 2000 
2-Methoxyphenol [90-05-1] 25 -5.93 Sagebiel et al., 1992 
 30 -5.19 Roberts et al., 2000 
2-Methylbutanal [96-17-3] 25 -3.36 Pollien et al., 2003 
 37 -3.09 Bylaite et al., 2003 
3-Methylbutanal [590-86-3] 25 -3.41 Pollien et al., 2003 
 30 -3.46 Roberts et al., 2000 
 37 -3.18 Bylaite et al., 2003 
3-Methylbutanoic acid [503-74-2] 25 -6.08 Khan et al., 1995 
2-Methyl-1-butanol [137-32-6] 25 -4.85 Butler et al., 1935 
 25 -4.85 Bartelt, 1997 
 37 -4.42 Bylaite et al., 2004 
2-Methyl-2-butanol [75-85-4] 25 -4.86 Butler et al., 1935 
 25 -4.85 Merk and Riederer, 1997 
2-Methyl-2-buten-2-ol [115-18-4] 25 -4.68 Altschuh et al., 1999 
 30 -4.81 Iraci et al., 1999 
2-Methylbutyl acetate [624-41-9] 31 -3.00 Byliate et al., 2004 
Methyl tert-butyl ether [1634-04-4] 3 -3.69 Fischer et al., 2004 
 5 -3.59 Fischer et al., 2004 
 5 -3.62 Arp and Schmidt, 2004 
 10 -3.57 Fischer et al., 2004 
 10 -3.45 Arp and Schmidt, 2004 
 15 -3.04 Bierwagen and Keller, 2001 
 15 -3.30 Arp and Schmidt, 2004 
 15.0 -3.38 Fischer et al., 2004 
 20 -3.19 Arp and Schmidt, 2004 
 20.0 -3.27 Fischer et al., 2004 
 21.5 -3.20 Caires et al., 2003 
 23 -3.21 Miller and Stuart, 2000 
 25 -3.28 Robbins et al., 1993 
 25 -2.87 Bierwagen and Keller, 2001 
 25 -3.09 Arp and Schmidt, 2004 
 25.0 -3.15 Fischer et al., 2004 
 30 -2.92 Robbins et al., 1993 
 30 -2.75 Bierwagen and Keller, 2001 
 30 -2.96 Arp and Schmidt, 2004 
 35 -2.78 Arp and Schmidt, 2004 
 40 -2.65 Robbins et al., 1993 
 40 -2.66 Bierwagen and Keller, 2001 
 40 -2.85 Vane et al., 2001 
 40 -2.72 Arp and Schmidt, 2004 
 45 -2.44 Robbins et al., 1993 
 50 -2.39 Robbins et al., 1993 
 50 -2.45 Vane et al., 2001 
 60 -2.15 Vane et al., 2001 
 70 -2.04 Vane et al., 2001 
 80 -1.89 Vane et al., 2001 
Methyl butyrate [623-42-7] 25 -3.69 Buttery et al., 1969 
 31 -3.27 Bylaite et al., 2004 
 37 -3.42 Nahon et al., 2000 
2-Methyl-3-butyn-2-ol 25 -5.41 Altschuh et al., 1999 
2-Methylcyclohexanol [583-59-5] 25 -5.12 Altschuh et al., 1999 
3-Methylcyclohexanol [591-23-1] 25 -5.43 Altschuh et al., 1999 
Methylglyoxal [78-98-8] 25 -6.57 Betterton and Hoffman, 1988b 
Methyl hexanoate[106-70-7] 25 -3.43 Buttery et al., 1969 
Methylisoborneol [2371-42-8] 20 -4.17 Ömür-Özbek and Dietrich, 2005 
 25 -3.99 Ömür-Özbek and Dietrich, 2005 
 32 -3.65 Ömür-Özbek and Dietrich, 2005 
 39 -3.29 Ömür-Özbek and Dietrich, 2005 
Methyl methoxyacetate [6290-49-9] 30.00 -5.40 Hovorka et al., 2002 
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4-Methyl-2-methoxyphenol [93-51-6] 25 -5.88 Sagebiel et al., 1992 
1-Methylnaphthalene [90-12-0] 25 -3.59 Mackay and Shiu, 1981 
 25 -3.62 Shiu and Mackay, 1997 
 25 -3.29 Altschuh et al., 1999 
Methyl nitrate [598-58-3] 25 -3.30 Kames and Schurath, 1992 
Methyl octanoate [111-11-5] 25 -3.11 Buttery et al., 1969 
Methyl parathion [298-00-0] 20 -7.42 Rice et al., 1997a 
2-Methylpentanal [123-15-9] 37 -2.95 Bylaite et al., 2003 
3-Methyl-2-pentanol [565-60-6] 25 -4.69 Merk and Riederer, 1997 
Methyl pentanoate [624-24-8] 25 -3.43 Buttery et al., 1969 
Methyl tert-pentyl ether [994-05-8] 23 -2.72 Miller and Stuart, 2000 
 25 -2.88 Arp and Schmidt, 2004 
Methyl peroxide [3031-73-0] 25 -5.48 Lind and Kok, 1994 
 25 -5.49 O’Sullivan et al., 1996 
3-Methylphenol [108-39-4] 5.00 -6.84 Feigenbrugel et al., 2004aa 
 5.25 -6.72 Feigenbrugel et al., 2004aa 
 10.00 -6.55 Feigenbrugel et al., 2004aa 
 15.00 -6.36 Feigenbrugel et al., 2004aa 
 15.10 -6.35 Feigenbrugel et al., 2004aa 
 20.00 -6.10 Feigenbrugel et al., 2004aa 
 20.10 -6.07 Feigenbrugel et al., 2004aa 
 25 -6.07 Altschuh et al., 1999 
 25.00 -5.90 Feigenbrugel et al., 2004aa 
 75.9 -4.78 Dohnal and Fenclová, 1995 
 88.7 -4.53 Dohnal and Fenclová, 1995 
 98.5 -4.34 Dohnal and Fenclová, 1995 
2-Methylpropanoic acid [79-31-2] 25 -6.04 Khan et al., 1995 
 25 -6.76 Servant et al., 1991 
2-Methylpropenal [78-85-3] 25 -3.81 Iraci et al., 1999 
2-Methyl-2-propenoic acid [79-41-4] 25 -6.41 Khan et al., 1992 
Methyl propanoate [554-12-1] 25 -3.76 Buttery et al., 1969 
N-Methylpiperidine [626-67-5] 25 -4.46 Cabani et al., 1971a 
2-Methylpyrazine [109-08-0] 25 -5.65 Buttery et al., 1971 
2-Methylpyridine [109-06-8] 25 -5.00 Andon et al., 1954 
 25 -4.92 Hawthorne et al., 1985 
3-Methylpyridine [108-99-6] 25 -5.11 Andon et al., 1954 
 30 -4.62 Chaintreau et al., 1995 
4-Methylpyridine[108-89-4] 25 -5.23 Andon et al., 1954 
N-Methylpyrrolidine [120-94-5] 25 -4.52 Cabani et al., 1971a 
Methyl-2-pyrrolidine [51013-18-4] 20 -8.49 Kim et al., 2000 
2-Methylthiophene [554-14-3] 25 -2.62 Przyjazny et al., 1983 
Methyltrifluoro acetate [431-47-0] 5 -2.56 Kutsuna et al., 2004 
 10 -2.52 Kutsuna et al., 2004 
 15 -2.32 Kutsuna et al., 2004 
 20 -2.11 Kutsuna et al., 2004 
 25 -2.00 Kutsuna et al., 2004 
Metolachlor [51218-45-2] 9.90 -5.27 Feigenbrugel et al., 2004 
 10.00 -5.20 Feigenbrugel et al., 2004 
 10.10 -5.10 Feigenbrugel et al., 2004 
 10.50 -5.08 Feigenbrugel et al., 2004 
 14.40 -4.97 Feigenbrugel et al., 2004 
 16.30 -4.93 Feigenbrugel et al., 2004 
 18.40 -4.85 Feigenbrugel et al., 2004 
 20.00 -4.65 Feigenbrugel et al., 2004 
 20 -7.11 Rice et al., 1997a 
 24.40 -4.91 Feigenbrugel et al., 2004 
 26.30 -4.39 Feigenbrugel et al., 2004 
Mirex [2385-85-5] 22 -3.29 Yin and Hassett, 1986 
Molinate [2212-67-1] 20 -5.38 Sagebiel et al., 1992 
 24 -5.80 Ngim and Crosby, 2001 
trans-2,cis-6-Nonadienal [557-48-1] 20 -4.06 Ömür-Özbek and Dietrich, 2005 
 25 -3.97 Ömür-Özbek and Dietrich, 2005 
 32 -3.68 Ömür-Özbek and Dietrich, 2005 
 39 -3.45 Ömür-Özbek and Dietrich, 2005 
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Nitric monoxide[10102-43-9] 25 -0.15 Zafiriou and McFarland, 1980 
1-Nitronaphthalene [86-57-7] 25 -5.75 Altschuh et al., 1999 
Nitrogen [7727-37-9] 30 0.22 Rischbieter et al., 2000 
Nitrogen dioxide [10102-44-0] 20 -1.15 Cheung et al., 2000 
 22 -0.85 Lee and Schwartz, 1981 
 30 -1.36 Li and Lee, 1996 
 35 -1.32 Li and Lee, 1996 
 40 -1.24 Li and Lee, 1996 
Nitrogen trichloride [10025-85-1] 25 -2.00 Holzwarth et al., 1984 
Nitrogen trioxide [12033-49-7] 25 -3.26 Thomas et al., 1998 
Nitrosyl chloride [2696-92-6] 25 <-1.70 Scheer et al., 1997 
Nitrous acid [7782-77-6] 25 -4.69 Park and Lee, 1988 
 25 -4.70 Becker et al., 1996 
Nitrous oxide [10024-97-2] 15 -1.54 Al-Ghawas et al., 1979 
 15 -1.50 Haimour, 1990 
 18.2 -1.48 Versteeg and van Swaaij, 1988 
 19 -1.46 Versteeg and van Swaaij, 1988 
 20 -1.48 Al-Ghawas et al., 1979 
 20 -1.47 Versteeg and van Swaaij, 1988 
 20 -1.46 Haimour, 1990 
 25 -1.38 Markham and Kobe, 1941 
 25 -1.38 Davis and Pogainis, 1995 
 25 -1.38 Browning and Weiland, 1994 
 25 -1.39 Sada et al., 1978 
 25 -1.41 Al-Ghawas et al., 1979 
 25 -1.39 Yasunishi and Yoshida, 1979 
 25 -1.39 Rinker et al., 1995 
 25 -1.40 Versteeg and van Swaaij, 1988 
 25 -1.41 Haimour, 1990 
 25 -1.39 Saha et al., 1993 
 25 -1.39 Joosten and Danckwerts, 1972 
 29.9 -1.31 Versteeg and van Swaaij, 1988 
 30 -1.37 Al-Ghawas et al., 1979 
 30 -1.36 Haimour, 1990 
 30 -1.36 Li and Lai, 1995 
 35 -1.33 Al-Ghawas et al., 1979 
 35 -1.28 Versteeg and van Swaaij, 1988 
 40 -1.30 Al-Ghawas et al., 1979 
 40 -1.22 Versteeg and van Swaaij, 1988 
 40 -1.25 Li and Lai, 1995 
 45 -1.33 Al-Ghawas et al., 1979 
 45 -1.16 Versteeg and van Swaaij, 1988 
 49.6 -1.29 Al-Ghawas et al., 1979 
 49.6 -1.15 Versteeg and van Swaaij, 1988 
 49.9 -1.14 Versteeg and van Swaaij, 1988 
 50 -1.28 Al-Ghawas et al., 1979 
 50 -1.15 Rinker et al., 1995 
 50 -1.15 Xu et al., 1991 
 50 -1.14 Davis and Pogainis, 1995 
 50 -1.14 Li and Lai, 1995 
 67 -0.99 Versteeg and van Swaaij, 1988 
 80 -0.90 Versteeg and van Swaaij, 1988  
cis-Nonachlor [5103-73-1] 5 -5.61 Cetin et al., 2006 
 15 -5.45 Cetin et al., 2006 
 20 -5.37 Cetin et al., 2006 
 25 -5.23 Cetin et al., 2006 
 35 -4.83 Cetin et al., 2006 
trans-Nonachlor [39765-80-5] 5 -4.66 Cetin et al., 2006 
 15 -4.44 Cetin et al., 2006 
 20 -4.15 Cetin et al., 2006 
 25 -3.98 Cetin et al., 2006 
 25 -3.50 Jantunen and Bidleman, 2006 
 35 -3.47 Cetin et al., 2006 
(E,E)-2,4-Nonadienal [5910-87-2] 37 -3.88 Bylaite et al., 2003 
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(E,E)-2,6-Nonadienal [17587-33-6] 37 -3.87 Bylaite et al., 2003 
Nonanal [124-19-6] 10 -3.49 Zhou and Mopper, 1990 
 25 -3.08 Zhou and Mopper, 1990 
 25 -3.11 Buttery et al., 1969 
 35 -2.66 Zhou and Mopper, 1990 
 37 -2.62 Bylaite et al., 2003 
 45 -2.38 Zhou and Mopper, 1990 
2-Nonanol [628-99-9] 37 -3.85 van Ruth et al., 2001 
2-Nonanone [821-55-6] 25 -3.43 Buttery et al., 1969 
 25 -3.66 Brachet and Chaintreau, 2005 
 27 -3.78 Jung and Ebeler, 2003 
 37 -2.96 Bylaite et al., 2004 
3-Nonanone [925-78-0] 37 -2.91 Bylaite et al., 2004 
trans-2-Nonenal [18829-56-6] 28 -3.75 Roberts and Pollien, 1997 
 37 -3.29 Bylaite et al., 2003 
Nopinone [24903-95-5] 23 -5.29 Noziére et al., 2001 
2,2′,3,3′,4,4′,5,5′-Octachlorobiphenyl [35694-08-7] 25 -5.00 Brunner et al., 1990 
2,2′,3,3′,4,4′,5,6-Octachlorobiphenyl [52663-78-2] 4 -6.11 Bamford et al., 2000 
 11 -5.32 Bamford et al., 2000 
 18 -4.57 Bamford et al., 2000 
 25 -4.96 Brunner et al., 1990 
 25 -3.86 Bamford et al., 2000 
 31 -3.27 Bamford et al., 2000 
2,2′,3,3′,4,4′,5,6′-Octachlorobiphenyl [42740-50-1] 25 -5.00 Brunner et al., 1990 
2,2′,3,3′,4,5,5′,6-Octachlorobiphenyl [68194-17-2] 25 -4.85 Brunner et al., 1990 
2,2′,3,3′,4,5,5′,6′-Octachlorobiphenyl [52663-75-9] 25 -5.00 Brunner et al., 1990 
2,2′,3,3′,4,5′,6,6′-Octachlorobiphenyl [40186-71-8] 4 -4.98 Bamford et al., 2000 
 11 -4.29 Bamford et al., 2000 
 18 -3.64 Bamford et al., 2000 
 25 -4.77 Brunner et al., 1990 
 25 -3.02 Bamford et al., 2000 
 31 -2.52 Bamford et al., 2000 
2,2′,3,3′,5,5′,6,6′-Octachlorobiphenyl [2136-99-4] 25 -4.74 Brunner et al., 1990 
Octachlorostyrene [29082-74-4] 25 -3.02 Sproule et al., 1991 
(E,E)-2,4-Octadienal [30361-28-5] 37 -4.03 Bylaite et al., 2003 
Octamethylcyclotetrasiloxane [556-67-2] 20 -1.09 Hamelink et al., 1996 
 25 -0.25 Kochetkov et al., 2001 
Octamethyltrisiloxane [107-51-7] 27 0.56 Kochetkov et al., 2001 
Octanal [124-13-0] 10 -3.89 Zhou and Mopper, 1990 
 25 -3.36 Zhou and Mopper, 1990 
 25 -3.28 Buttery et al., 1969 
 35 -2.96 Zhou and Mopper, 1990 
 37 -3.27 Nahon et al., 2000 
 37 -2.95 van Ruth et al., 2001 
 37 -2.77 Bylaite et al., 2003 
 45 -2.65 Zhou and Mopper, 1990 
1-Octanol [111-87-5] 25 -4.60 Buttery et al., 1969 
 25 -4.82 Altschuh et al., 1999 
 37 -3.68 Bylaite et al., 2004 
2-Octanone [111-13-7] 25 -3.77 Brachet and Chaintreau, 2005 
 25 -3.73 Buttery et al., 1969 
 37 -3.26 van Ruth et al., 2001 
 37 -3.22 Bylaite et al., 2004 
trans-2-Octenal [2548-87-0] 25 -4.11 Buttery et al., 1971 
 37 -3.46 Bylaite et al., 2003 
1-Octen-3-ol [3391-86-4] 28 -4.10 Roberts and Pollien, 1997 
 30 -4.11 Yven et al., 1998 
 37 -3.95 Bylaite et al., 2004 
Oxygen [7782-44-7] 25 -0.08 Carpenter, 1966 
 30 -0.06 Rischbieter et al., 2000 
Ozone [10028-15-6] 0.0 -1.30 Kosak-Channing and Helz, 1983 
 5.0 -1.30 Rischbieter et al., 2000a 
 10.0 -1.23 Kosak-Channing and Helz, 1983 
 10.0 -1.19 Rischbieter et al., 2000a 
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 15.0 -1.17 Kosak-Channing and Helz, 1983 
 15.0 -1.11 Rischbieter et al., 2000a 
 20.0 -1.11 Kosak-Channing and Helz, 1983 
 20.0 -1.03 Rischbieter et al., 2000a 
 25 -1.11 Briner and Perrottet, 1939 
 25 -1.06 Kosak-Channing and Helz, 1983 
 25.0 -1.04 Rischbieter et al., 2000a 
 30 -1.00 Kosak-Channing and Helz, 1983 
2,2′,4,4′,5-Pentabromodiphenyl ether [60348-60-9] 5 -6.01 Cetin and Odabasi, 2005 
 15 -5.78 Cetin and Odabasi, 2005 
 25 -5.23 Cetin and Odabasi, 2005 
 25 -4.53 Lau et al., 2006 
 30 -5.02 Cetin and Odabasi, 2005 
 40 -4.48 Cetin and Odabasi, 2005 
2,2′,4,4′,6-Pentabromodiphenyl ether [189084-64-8] 5 -6.23 Cetin and Odabasi, 2005 
 15 -6.05 Cetin and Odabasi, 2005 
 25 -5.63 Cetin and Odabasi, 2005 
 25 -4.51 Lau et al., 2006 
 30 -5.28 Cetin and Odabasi, 2005 
 40 -5.04 Cetin and Odabasi, 2005 
2,3′,4,4′,5-Pentabromodiphenyl ether [6788-97-5] 25 -4.89 Lau et al., 2006 
2,2′,3,4,4′-Pentachlorobiphenyl [65510-45-4] 25 -4.18 Brunner et al., 1990 
2,2′,3,4,5′-Pentachlorobiphenyl [38380-02-8] 4 -3.89 Bamford et al., 2000 
 11 -3.73 Bamford et al., 2000 
 18 -3.58 Bamford et al., 2000 
 25 -4.13 Brunner et al., 1990 
 25 -3.43 Bamford et al., 2000 
 31 -3.31 Bamford et al., 2000 
2,2′,3′,4,5-Pentachlorobiphenyl [41464-51-1] 25 -4.13 Brunner et al., 1990 
2,2′,3,5′,6-Pentachlorobiphenyl [38379-99-6] 25 -3.92 Brunner et al., 1990 
2,2′,4,4′,5-Pentachlorobiphenyl [38380-01-7] 10 -4.80 Koelmans et al., 1999 
 25 -4.11 Brunner et al., 1990 
2,2′,4,5,5′-Pentachlorobiphenyl [37680-73-2] 4 -3.81 Bamford et al., 2000 
 11 -3.66 Bamford et al., 2000 
 18 -3.52 Bamford et al., 2000 
 25 -3.60 Dunnivant and Elzerman, 1988 
 25 -4.05 Brunner et al., 1990 
 25 -3.38 Bamford et al., 2000 
 31 -3.27 Bamford et al., 2000 
2,2′,4,5,6′-Pentachlorobiphenyl [68194-06-9] 25 -4.05 Brunner et al., 1990 
2,2′,4,6,6′-Pentachlorobiphenyl [56558-16-8] 4 -3.41 Bamford et al., 2000 
 11 -3.33 Bamford et al., 2000 
 18 -3.26 Bamford et al., 2000 
 25 -3.05 Dunnivant and Elzerman, 1988 
 25 -3.19 Bamford et al., 2000 
 31 -3.13 Bamford et al., 2000 
2,3,3′,4,4′-Pentachlorobiphenyl [32598-14-4] 4 -4.52 Bamford et al., 2000 
 11 -4.15 Bamford et al., 2000 
 18 -3.81 Bamford et al., 2000 
 20 -4.27 ten Hulscher et al., 2006 
 25 -4.26 Fang et al., 2006 
 25 -3.48 Bamford et al., 2000 
 31 -3.21 Bamford et al., 2000 
2,3,4,4′,5-Pentachlorobiphenyl [74472-37-0] 10 -3.73 Fang et et al., 2006 
2,3,4,4′,5′-Pentachlorobiphenyl [65510-44-3] 10 -5.25 Koelmans et al., 1999 
2,3′,4,4′,5-Pentachlorobiphenyl [31508-00-6] 4 -4.14 Bamford et al., 2000 
 11 -3.90 Bamford et al., 2000 
 18 -3.67 Bamford et al., 2000 
 20 -4.11 ten Hulscher et al., 2006 
 25 -3.77 Fang et al., 2006 
 25 -3.45 Bamford et al., 2000 
 31 -3.27 Bamford et al., 2000 
2,3′,4,4′,5′-Pentachlorobiphenyl [65510-44-3] 4 -3.67 Fang et al., 2006 
2,3′,4,5,5′-Pentachlorobiphenyl [68194-12-7] 25 -4.25 Brunner et al., 1990 
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2,3,4,5,6-Pentachlorobiphenyl [18259-05-7] 20 -3.47 ten Hulscher et al., 2006 
3,3′,4,4′,5-Pentachlorobiphenyl [57465-28-8] 4 -5.02 Bamford et al., 2000 
 11 -4.56 Bamford et al., 2000 
 18 -4.11 Bamford et al., 2000 
 25 -4.01 Fang et al., 2006 
 25 -3.68 Bamford et al., 2000 
 31 -3.33 Bamford et al., 2000 
Pentachloronitrobenzene [82-68-8] 25 -5.43 Kawamoto and Urano, 1989 
2,2,3,3,3-Pentafluoro-1-propanol [422-05-9] 2 -4.69 Chen et al., 2003 
 12 -4.45 Chen et al., 2003 
 18 -4.32 Chen et al., 2003 
 25 -4.65 Rochester and Symonds, 1973 
 26 -4.15 Chen et al., 2003 
Pentanal [110-62-3] 5 -4.50 Ji and Evans, 2007 
 10 -4.34 Ji and Evans, 2007 
 10 -4.31 Zhou and Mopper, 1990 
 15 -4.20 Ji and Evans, 2007 
 20 -4.04 Ji and Evans, 2007 
 25 -3.88 Ji and Evans, 2007 
 25 -3.81 Zhou and Mopper, 1990 
 25 -3.83 Buttery et al., 1969 
 30 -3.62 Zhou and Mopper, 1990 
 35 -3.49 Zhou and Mopper, 1990 
 37 -3.37 Bylaite et al., 2003 
 40 -3.26 Zhou and Mopper, 1990 
2,3-Pentanedione [600-14-6] 37 -4.13 Bylaite et al., 2004 
2,4-Pentanedione [123-54-6] 24 -5.19 Nozière, B. and Riemer, 2003 
 30.00 -4.91 Hovorka et al., 2002 
 50.00 -4.48 Hovorka et al., 2002 
 60.00 -4.32 Hovorka et al., 2002 
 70.00 -4.14 Hovorka et al., 2002 
 80.00 -4.01 Hovorka et al., 2002 
Pentanoic acid [109-52-4] 25 -6.34 Khan et al., 1995 
1-Pentanol [71-41-0] 25 -4.89 Butler et al., 1935 
 25 -4.89 Merk and Riederer, 1997 
 25 -4.98 Gupta et al., 2000 
 37 -4.55 Bylaite et al., 2004 
2-Pentanol [6032-29-7] 25 -4.83 Butler et al., 1935 
 25 -4.82 Merk and Riederer, 1997 
 37 -4.36 van Ruth et al., 2001 
3-Pentanol [584-02-1] 37 -4.36 Bylaite et al., 2004 
3-Pentanone [96-22-0] 5 -4.78 Ji and Evans, 2007 
 10 -4.65 Ji and Evans, 2007 
 15 -4.50 Ji and Evans, 2007 
 20 -4.36 Ji and Evans, 2007 
 25 -4.23 Ji and Evans, 2007 
 37 -3.68 Bylaite et al., 2004 
trans-2-Pentenal [1576-87-0] 37 -4.01 Bylaite et al., 2003 
1-Penten-3-ol [616-25-1] 37 -4.45 Bylaite et al., 2004 
Pentyl acetate [628-63-7] 30 -4.16 Meynier et al., 2003 
Pentylbenzene [528-68-1] 45.00 -1.95 Park et al., 2004 
 50.00 -1.88 Park et al., 2004 
 55.00 -1.83 Park et al., 2004 
 60.00 -1.80 Park et al., 2004 
 70.00 -1.68 Park et al., 2004 
 80.00 -1.60 Park et al., 2004 
1-Pentyl nitrate [1002-16-0] 20 -3.08 Kames and Schurath, 1992 
 25 -2.78 Hauff et al., 1998 
2-Pentyl nitrate [21981-48-6] 25 -2.57 Kames and Schurath, 1992 
 25 -2.53 Hauff et al., 1998 
Pernitric acid [26404-66-0] 25 -6.60 Amels et al., 1996 
Peroxyacetic acid [79-21-0] 25 -5.92 O’Sullivan et al., 1996 
 25 -5.83 Lind and Kok, 1994 
Peroxyacetyl nitrate [2278-22-0] 25 -3.45 Kames et al., 1991 
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 25 -3.61 Kames and Schurath, 1995 
 25 -3.70 Holden et al., 1984 
Peroxyacetyl radical [36709-10-1] 25 >-2.00 Villalta et al., 1996 
α-Phellandrene[99-82-3] 25 -1.26 Copolovici and Niinemets, 2006 
β-Phellandrene[555-10-2] 25 -1.26 Copolovici and Niinemets, 2006 
4-Phenyl-1-butanol [3360-41-6] 25 <-5.83 Altschuh et al., 1999 
2-Phenylethanol [60-12-8] 25 <-6.57 Altschuh et al., 1999 
3-Phenyl-1-propanol [122-97-4] 25 <-7.25 Altschuh et al., 1999 
α-Pinene[80-56-8] 22 -1.77 Karl et al., 2003 
 25 -0.87 Copolovici and Niinemets, 2006 
 37 -2.32 van Ruth et al., 2001 
β-Pinene[127-91-3] 22 -1.70 Karl et al., 2003 
 25 -1.17 Copolovici and Niinemets, 2006 
Piperidine [110-89-4] 25 -5.34 Cabani et al., 1971a 
 25 -5.31 Amoore and Buttery, 1978 
Propanal [123-38-6] 5 -4.71 Ji and Evans, 2007 
 10 -4.58 Ji and Evans, 2007 
 10 -4.59 Zhou and Mopper, 1990 
 15 -4.41 Ji and Evans, 2007 
 15 -4.33 Cottrell and Mazza, 1997 
 20 -4.26 Ji and Evans, 2007 
 25 -4.14 Ji and Evans, 2007 
 25 -3.99 Cottrell and Mazza, 1997 
 25 -4.09 Zhou and Mopper, 1990 
 25 -4.13 Buttery et al., 1969 
 30 -3.98 Zhou and Mopper, 1990 
 35 -3.69 Cottrell and Mazza, 1997 
 35 -3.86 Zhou and Mopper, 1990 
 45 -3.63 Zhou and Mopper, 1990 
 45 -3.47 Cottrell and Mazza, 1997 
1,2-Propane dinitrate [6423-43-4] 20 -5.26 Kames and Schurath, 1992 
 25 -4.51 Fischer and Ballschmiter, 1998, 1998a 
1,3-Propane dinitrate [3457-90-7] 25 -5.11 Fischer and Ballschmiter, 1998, 1998a 
1,3-Propanediol [504-63-2] 20 -8.96 Bone et al., 1983 
1,2,3-Propanetriol [56-81-5] 25 -7.78 Butler and Ramchandani, 1935 
Propanoic acid [79-09-4] 25 -6.76 Khan et al., 1995 
 25 -6.79 Servant et al., 1991 
 25 -6.36 Butler and Ramchandani, 1935 
2-Propanol [67-63-0] 21.5 -4.89 Caires et al., 2003 
 25 -5.11 Snider and Dawson, 1985 
 25 -5.10 Merk and Riederer, 1997 
 25 -5.08 Butler et al., 1935 
 25 -5.06 Kim et al., 2000 
 25 -4.97 Altschuh et al., 1999 
 25 -4.76 Chatkun Na Ayuttaya et al., 2001 
Propionitrile [107-12-0] 5 -5.01 Ji and Evans, 2007 
 10 -4.91 Ji and Evans, 2007 
 15 -4.77 Ji and Evans, 2007 
 20 -4.66 Ji and Evans, 2007 
 25 -4.57 Ji and Evans, 2007 
 25 -4.43 Butler and Ramchandani, 1935 
 25 -4.28 Hawthorne et al., 1985 
 30.00 -4.27 Hovorka et al., 2002 
Propylamine [107-10-8] 25 -4.90 Butler and Ramchandani, 1935 
 25 -4.83 Christie and Crisp, 1967 
 25 -4.70 Altschuh et al., 1999 
Propyl ether [111-43-3] 25 -2.36 Hartkopf and Karger, 1973 
Propyl formate [110-74-7] 5.00 -3.94 Kutsuna et al., 2005 
 10.00 -3.81 Kutsuna et al., 2005 
 15.00 -3.67 Kutsuna et al., 2005 
 20.00 -3.54 Kutsuna et al., 2005 
 25.00 -3.42 Kutsuna et al., 2005 
Propyl mercaptan [107-03-9] 25 -2.40 Przyjazny et al., 1983] 
Propyl nitrate [627-13-4] 25 -3.04 Kames and Schurath, 1992 
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Pyrrole [109-97-7] 25 -4.74 Hawthorne et al., 1985 
Pyrrolidine [123-75-1] 25 -5.62 Cabani et al., 1971a 
 25 -5.63 Amoore and Buttery, 1978 
3-Pyrroline [109-96-6] 25 -5.70 Amoore and Buttery, 1978 
Pyruvaldehyde [78-98-8] 15 -6.93 Betterton and Hoffman, 1988b 
 25 -6.57 Betterton and Hoffman, 1988b 
 25 -7.51 Zhou and Mopper, 1990 
 35 -6.11 Betterton and Hoffman, 1988b 
 45 -5.89 Betterton and Hoffman, 1988b 
Pyruvic acid [127-17-3] 25 -8.49 Khan et al., 1992, 1995 
Radon [10043-92-2] 25 -0.97 Morrison and Johnstone, 1954 
α-Terpinene [99-86-5] 22 -1.66 Karl et al., 2003 
γ-Terpinene [99-85-4] 25 -1.59 Copolovici and Niinemets, 2006 
α-Terpineol [98-55-05] 25 -5.65 Copolovici and Niinemets, 2006 
α-Terpinolene [586-62-9] 25 -1.58 Copolovici and Niinemets, 2006 
2,2′,4,4′-Tetrabromodiphenyl ether [5436-43-1] 5 -5.75 Cetin and Odabasi, 2005 
 15 -5.26 Cetin and Odabasi, 2005 
 25 -5.08 Cetin and Odabasi, 2005 
 25 -4.24 Lau et al., 2006 
 30 -4.76 Cetin and Odabasi, 2005 
 40 -4.43 Cetin and Odabasi, 2005 
2,2′,3,3′-Tetrachlorobiphenyl [38444-93-8] 25 -4.00 Brunner et al., 1990 
2,2′,3,4-Tetrachlorobiphenyl [52663-59-9] 25 -3.85 Brunner et al., 1990 
2,2′,3,4′-Tetrachlorobiphenyl [36559-22-5] 25 -3.85 Brunner et al., 1990 
 25 -3.69 Dunnivant and Elzerman, 1988 
2,2′,3,5′-Tetrachlorobiphenyl [41464-39-5] 4 -3.93  Bamford et al., 2000 
 11 -3.80  Bamford et al., 2000 
 18 -3.68  Bamford et al., 2000 
 23 -3.11  Atlas et al., 1982 
 23 -2.27 Atlas et al., 1982d 
 25 -3.72 Brunner et al., 1990 
 25 -3.56  Bamford et al., 2000 
 31 -3.46  Bamford et al., 2000 
2,2′,4,4′-Tetrachlorobiphenyl [58194-04-7] 23 -3.12 Atlas et al., 1982 
 23 -2.31 Atlas et al., 1982d 
2,2′,4,5′-Tetrachlorobiphenyl [41464-40-8] 25 -3.68 Brunner et al., 1990 
2,2′,4,6-Tetrachlorobiphenyl [62796-65-0] 4 -3.55 Bamford et al., 2000 
 11 -3.42  Bamford et al., 2000 
 18 -3.31 Bamford et al., 2000 
 25 -3.20 Bamford et al., 2000 
 31 -3.11  Bamford et al., 2000 
2,2′,5,5′-Tetrachlorobiphenyl [35693-99-3] 4 -3.95  Bamford et al., 2000 
 10 -4.33 Koelmans et al., 1999 
 11 -3.80  Bamford et al., 2000 
 18 -3.65 Bamford et al., 2000 
 20 -3.63 ten Hulscher et al., 2006 
 23 -3.03 Atlas et al., 1982 
 23 -2.31 Atlas et al., 1982d 
 25 -3.47 Dunnivant and Elzerman, 1988 
 25 -3.70 Brunner et al., 1990 
 25 -3.51 Bamford et al., 2000 
 31 -3.40  Bamford et al., 2000 
2,2′,5,6′-Tetrachlorobiphenyl [41464-41-9] 25 -3.47 Dunnivant and Elzerman, 1988 
2,2′,6,6′-Tetrachlorobiphenyl [15968-05-5] 23 -3.12 Atlas et al., 1982 
 23 -2.31 Atlas et al., 1982d 
 25 -3.26 Dunnivant and Elzerman, 1988 
 25 -3.70 Brunner et al., 1990 
2,3,4,4′-Tetrachlorobiphenyl [33025-41-1] 23 -3.08 Atlas et al., 1982 
 23 -2.34 Atlas et al., 1982d 
2,3′,4,4′-Tetrachlorobiphenyl [32598-10-0] 4 -3.85 Bamford et al., 2000 
 11 -3.71  Bamford et al., 2000 
 18 -3.57 Bamford et al., 2000 
 25 -3.44 Bamford et al., 2000 
 31 -3.33 Bamford et al., 2000 
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 Temp. Log KH  
Chemical [CASRN] °C atm⋅m3/mol Reference 
2,3′,4,5-Tetrachlorobiphenyl [73575-53-8] 25 -4.00 Brunner et al., 1990 
2,3′,4′,5-Tetrachlorobiphenyl [32598-11-1] 25 -4.00 Brunner et al., 1990 
2,3,4,6-Tetrachlorobiphenyl [54230-22-7] 25 -3.68 Brunner et al., 1990 
2,3,5,6-Tetrachlorobiphenyl [33284-54-7] 20 -3.40 ten Hulscher et al., 2006 
2,4,4′,5-Tetrachlorobiphenyl [32598-12-2] 25 -4.00 Brunner et al., 1990 
3,3′,4,4′-Tetrachlorobiphenyl [32598-13-3] 4 -4.36 Bamford et al., 2000 
 11 -4.16 Bamford et al., 2000 
 18 -3.97 Bamford et al., 2000 
 25 -4.03 Dunnivant and Elzerman, 1988 
 25 -3.96 Fang et al., 2006 
 25 -3.80 Bamford et al., 2000 
 31 -3.65 Bamford et al., 2000 
3,4,4′,5-Tetrachlorobiphenyl [70362-50-4] 25 -3.95 Fang et al., 2006 
1,2,9,10-Tetrachlorodecane [NA] 23 -3.76 Drouillard et al., 1998a 
1,2,3,4-Tetrachlorodibenzo-p-dioxin [30746-58-8] 25 -4.70 Santl et al., 1994 
1,1,1,2-Tetrachloroethane[630-20-6] 20 -2.77 Tse et al., 1992 
 20.0 -2.71 Wright et al., 1992 
 30 -2.55 Tse et al., 1992 
 30.0 -2.50 Wright et al., 1992 
 35 -2.44 Tse et al., 1992 
 40 -2.34 Tse et al., 1992 
 40.0 -2.26 Wright et al., 1992 
4,5,6,7-Tetrachlorophthalide [27355-22-2] 25 -6.27 Kawamoto and Urano, 1989 
1,2,9,11-Tetrachloroundecane [NA] 23 -4.20 Drouillard et al., 1998a 
1,1,1,2-Tetrafluoroethane [811-97-2] 25 -1.26 Zheng et al., 1997 
2,2,3,3-Tetrafluoro-1-propanol [76-37-9] 2 -6.00 Chen et al., 2003 
 10 -5.70 Chen et al., 2003 
 18 -5.41 Chen et al., 2003 
 25 -5.20 Rochester and Symonds, 1973 
 26 -5.11 Chen et al., 2003 
Tetrahydro-2,5-dimethylfuran [1003-38-9] 25 -3.76 Cabani et al., 1971 
Tetrahydro-2-methylfuran [96-47-9] 25 -4.04 Cabani et al., 1971 
1,2,3,4-Tetrahydronaphthalene [119-64-2] 10 -3.12 Ashworth et al., 1988 
 15 -2.98 Ashworth et al., 1988 
 20 -2.87 Ashworth et al., 1988 
 25 -2.73 Ashworth et al., 1988 
 30 -2.57 Ashworth et al., 1988 
Tetrahydropyran [142-68-7] 25 -3.90 Cabani et al., 1971 
Thiobencarb [28249-77-6] 25 -5.69 Kawamoto and Urano, 1989 
Thiophene [109-75-5] 25 -2.63 Przyjazny et al., 1980  
m-Toluidine [108-44-1] 25 -5.78 Altschuh et al., 1999 
p-Toluidine [106-49-0] 25 -5.65 Jayasinghe et al., 1992 
 25 -6.12 Altschuh et al., 1999 
Tribromoacetic acid [75-96-7] 25 -8.48 Bowden et al., 1998 
2,4,4′-Tribromodiphenyl ether [41318-75-6] 5 -5.00 Cetin and Odabasi, 2005 
 15 -4.64 Cetin and Odabasi, 2005 
 25 -4.32 Cetin and Odabasi, 2005 
 25 -3.86 Lau et al., 2006 
 30 -4.11 Cetin and Odabasi, 2005 
 40 -3.54 Cetin and Odabasi, 2005 
Tri-n-butylamine [102-82-9] 25 -4.61 Altschuh et al., 1999 
Trichlorfon [52-68-6] 25 -7.91 Kawamoto and Urano, 1989 
Trichloroacetaldehyde [75-87-6] 15 -8.70 Betterton and Hoffman, 1988b 
 25 -8.54 Betterton and Hoffman, 1988b 
 35 -8.39 Betterton and Hoffman, 1988b 
 45 -8.19 Betterton and Hoffman, 1988b 
Trichloroacetic acid [76-03-9] 25 -7.87 Bowden et al., 1998 
 25.00 -8.24 Bowden et al., 1998a 
Trichloroacetyl chloride [76-02-8] 25 -3.30 Mirabel et al., 1996 
2,2′,3-Trichlorobiphenyl [38444-78-9] 23 -3.10 Atlas et al., 1982 
 23 -2.50 Atlas et al., 1982d 
 25 -3.70 Brunner et al., 1990 
2,2′,5-Trichlorobiphenyl [37680-65-2] 4 -4.10 Bamford et al., 2000 
 11 -3.92 Bamford et al., 2000 
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 Temp. Log KH  
Chemical [CASRN] °C atm⋅m3/mol Reference 
 18 -3.76  Bamford et al., 2000 
 23 -3.00 Atlas et al., 1982 
 23 -2.57 Atlas et al., 1982d 
 25 -3.60 Brunner et al., 1990 
 25 -3.60  Bamford et al., 2000 
 31 -3.47  Bamford et al., 2000 
2,2′,6-Trichlorobiphenyl [38444-73-4] 25 -3.64 Brunner et al., 1990 
2,3,3′-Trichlorobiphenyl [38444-84-7] 23 -3.10 Atlas et al., 1982 
 23 -2.41 Atlas et al., 1982d 
 25 -3.80 Brunner et al., 1990 
2,3,4′-Trichlorobiphenyl [38444-85-8] 25 -3.85 Brunner et al., 1990 
2,3′,5-Trichlorobiphenyl [38444-81-4] 25 -3.49 Dunnivant and Elzerman, 1988 
 25 -3.70 Brunner et al., 1990 
2,3,6-Trichlorobiphenyl [55702-45-9] 25 -3.66 Brunner et al., 1990 
 25 -3.70 Brunner et al., 1990 
2,4,4′-Trichlorobiphenyl [7012-37-5] 4 -3.89 Bamford et al., 2000 
 11 -3.73  Bamford et al., 2000 
 18 -3.57  Bamford et al., 2000 
 20 -3.56 ten Hulscher et al., 2006 
 25 -3.42 Bamford et al., 2000 
 31 -3.30  Bamford et al., 2000 
2,4,5-Trichlorobiphenyl [15862-07-4] 4 -3.92  Bamford et al., 2000 
 11 -3.75  Bamford et al., 2000 
 18 -3.58  Bamford et al., 2000 
 25 -3.43  Bamford et al., 2000 
 31 -3.30  Bamford et al., 2000 
 25 -3.70 Brunner et al., 1990 
2,4′,5-Trichlorobiphenyl [16606-02-3] 23 -3.03 Atlas et al., 1982 
 23 -2.44 Atlas et al., 1982d 
 25 -3.72 Brunner et al., 1990 
2,4,6-Trichlorobiphenyl [35693-92-6] 25 -3.19 Dunnivant and Elzerman, 1988 
3,3′,5-Trichlorobiphenyl [38444-87-0] 25 -3.77 Brunner et al., 1990 
3,4,4′-Trichlorobiphenyl [38444-90-5] 23 -3.08 Atlas et al., 1982 
 23 -2.34 Atlas et al., 1982d 
 25 -4.00 Brunner et al., 1990 
1,2,4-Trichlorodibenzo-p-dioxin [39227-58-2] 25 -4.44 Santl et al., 1994 
Trichloroethanal [115-20-8] 25 -8.53 Betterton and Hoffman, 1988b 
1,2,3-Trichloropropane [96-18-4] 25 -0.68 Tancréde and Yanagisawa, 1990 
1,1,2-Trichlorotrifluoroethane [76-13-1] 2.0 -0.99 Dewulf et al., 1999 
 6.0 -0.88 Dewulf et al., 1999 
 10.0 -0.82 Dewulf et al., 1999 
 18.0 -0.58 Dewulf et al., 1999 
 25.0 -0.48 Dewulf et al., 1999 
1-Tridecylamine [2869-34-3] 25 -3.96 Altschuh et al., 1999 
Trifluoroacetic acid [76-05-1] 25 -6.95 Bowden et al., 1996 
1,1,1-Trifluoroacetone [421-50-1] 15.1 -5.56 Betterton, 1991a 
 25.1 -5.14 Betterton, 1991a 
 35.0 -4.60 Betterton, 1991a 
 45.0 -4.34 Betterton, 1991a 
Trifluoroacetyl chloride[354-32-5] 25 -3.30 Mirabel et al., 1996 
Trifluoroacetyl fluoride [354-32-5] 25 -3.48 Mirabel et al., 1996 
2,2,2-Trifluoroethanol [75-89-8] 3 -5.41 Chen et al., 2003 
 10 -5.16 Chen et al., 2003 
 18 -4.91 Chen et al., 2003 
 25 -4.77 Rochester and Symonds, 1973 
 26 -4.65 Chen et al., 2003 
2,2,2-Trifluoroethyl acetate [406-95-1] 5 -3.35 Kutsuna et al., 2004 
 10 -3.18 Kutsuna et al., 2004 
 15 -3.02 Kutsuna et al., 2004 
 20 -2.89 Kutsuna et al., 2004 
 25 -2.77 Kutsuna et al., 2004 
2,2,2-Trifluoroethyl formate [32042-38-9] 5.00 -3.23 Kutsuna et al., 2005 
 10.00 -3.09 Kutsuna et al., 2005 
 15.00 -2.98 Kutsuna et al., 2005 
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 Temp. Log KH  
Chemical [CASRN] °C atm⋅m3/mol Reference 
 20.00 -2.85 Kutsuna et al., 2005 
 25.00 -2.75 Kutsuna et al., 2005 
Trifluoromethane [75-46-7] 25 -1.15 Zheng et al., 1997 
1,1,1-Trifluoro-2-propanol [374-01-6] 25 -4.65 Rochester and Symonds, 1973 
1,1,1-Trifluoro-2-propanone [421-50-1] 25 -5.15 Betterton, 1991a 
Trimethylamine [75-50-3] 25 -3.98 Christie and Crisp, 1967 
 25 -3.89 Amoore and Buttery, 1978 
2,4,5-Trimethylaniline [137-17-7] 25 -5.59 Jayasinghe et al., 1992 
2-Undecanone 25 -3.20 Buttery et al., 1969 
Xenon [7440-63-3] 25 -0.63 Morrison and Johnstone, 1954 
a Values originally reported as effective Henry’s law constant, H* = {[RR′CO]aq + [RR′C(OH)2]}/[RR′CO]g in units of M/atm. 
In this equation, [RR′HO]aq is the total concentration of the aldehyde in the aqueous phase and [RR′C(OH)2] is the 
concentration of ketone present in the gem-diol form; b Values originally reported as effective Henry’s law constant, H* = 
{[RCHO]aq + [RCH(OH)2]}/[RCHO]g in units of M/atm. In this equation, [RCHO]aq is the total concentration of the aldehyde 
in the aqueous phase and [RCH(OH)2] is the concentration of aldehyde present in the gem-diol form; c Henry’s law constant 
determined using seawater (salinity 30.4‰); d Henry’s law constant determined using seawater (salinity 36‰). 
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Table 10. Organic Compounds Detected in Water-Soluble Fractions of Regular Gasoline, Super 
(Unleaded) Gasoline, Gasohol, and Four Middle Distillate Fuels 
 
 Regular Super # 2 Jet Diesel 
Chemical [CASRN] Gasolinea Gasolineb Gasohol Fuel Oil Fuel A Fuel JP-4c 

 Concentration, mg/L 
 
Aniline [62-53-3] 0.55 ND 0.20 ND ND ND ND 
Benzene [71-43-2] 24.0–56.7 80.7 32.3 0.50 0.23 0.20–0.28 17.6 
tert-Butyl alcohol [75-65-0] ND 3.72 ND – – – – 
C8-alkylphenol [NA] 3.00 0.13 0.72 7.71 1.69 2.51 1.78 
C8-alkylphenol [NA] 1.25 ND 0.40 6.36 0.65 1.23 0.72 
C9-alkylphenol [NA] – – – 0.83 0.26 0.19 0.20 
C9-alkylphenol [NA] – – – ND 0.08 ND 0.08 
C9-alkylphenol [NA] – – – 3.42 0.85 1.24 0.50 
C9-alkylphenol [NA] – – – 2.37 0.70 0.79 0.42 
2,3-Dimethylphenol [526-75-0] 2.46 0.10 0.47 0.22 0.75 1.08 0.69 
2,6-Dimethylphenol [576-26-1] 0.47 ND ND 1.38 0.32 ND 0.41 
3,4-Dimethylphenol [95-65-8] 1.10 ND 0.22 1.24 0.14 0.51 0.20 
EGMMEe [109-86-4] – – – ND ND ND 60.6 
Ethanol [64-17-5] ND ND 8,400 – – – – 
Ethylbenzene [100-41-4] 2.38–3.8 7.42 3.54 0.21 0.41 0.10–0.17 1.57 
2-Ethylphenol [90-00-6] 0.74 ND 0.08 0.67 0.27 0.25 0.32 
2-Ethyltoluene [611-14-3] 0.32 0.62 0.44 0.05 0.15 ND–0.09 0.07 
3- & 4-Ethyltoluene [NA] 1.23 2.23 2.17 0.17 0.27 0.11 0.21 
Indan [496-11-7] 0.40 0.23 0.50 0.05 0.15 0.06 ND 
Isopropylbenzene [98-82-8] ND 0.14 0.15 ND ND ND ND 
2-Isopropylphenol [88-69-7] – – – 0.30 ND ND 0.14 
3- & 4-Isopropylphenol [NA] – – – 3.78 1.29 1.23 0.96 
Methyl tert-butyl ether [1634-04-4] ND 137 ND 17.7–107.6 – – – 
1-Methylnaphthalene [90-12-0] – – – 0.21 0.12 0.16 0.05 
2-Methylnaphthalene [91-57-6] – – – 0.42 0.17 0.27 0.07 
3- & 4-Methylphenol [NA] 6.03 0.60 1.76 1.84 0.43 1.31 0.92 
4-Methylphenol [106-44-5] 6.61 0.57 1.17 2.64 0.72 1.36 1.51 
Naphthalene [91-20-3] 0.24 0.21 0.29 0.60 0.34 0.25 0.18 
1-Pentanol [71-41-0] ND ND 2.67 –d – – – 
Phenol [108-95-2] 1.53 0.19 0.33 0.09 0.09 0.07 0.22 
Propylbenzene [103-65-1] 0.18 0.51 0.40 ND 0.05 0.023 0.05 
Sulfolane [126-33-0] ND ND 1.41 ND ND ND ND 
Toluene [108-88-3] 25.9–30.8 86.9 60.8 1.54 1.05 0.55–0.86 32.0 
o- & p-Toluidine [NA] 0.80 ND 0.19 ND ND ND ND 
m-Toluidine [108-44-1] 0.51 ND 0.19 ND ND ND ND 
1,2,3-Trimethylbenzene [526-73-8] 0.30 0.81 0.80 0.22 ND 0.09–0.12 0.19 
1,2,4-Trimethylbenzene [95-63-6] 1.11 3.11 2.90 0.51 0.44 0.13–0.39 0.39 
1,3,5-Trimethylbenzene [108-67-8] 0.34 1.29 0.48 0.08 0.09 0.01–0.03 0.09 
o-Xylene [95-47-6] 3.83–6.2 11.4 8.49 1.73 0.87 0.17–1.75 1.99 
m- & p-Xylene [NA] 7.00–13.0 20.1 14.6 – – 0.23 – 
p-Xylene [106-42-3] 3.9–4.38 – – 1.11 1.23 0.56 5.48 
Data obtained from API (1985), Cummins et al. (2001), Potter (1996), and Thomas and Delfino (1991). 
 
a 87 octane; b 94 octane; c Military jet fuel; d Unclear from Potter (1996) whether compound was targeted for analysis or 
compound was ND; e Ethylene glycol monomethyl ether; NA – not assigned or not available; ND – According to Potter (1996), 
not detected at compound-specific method detection limit which ranged from 0.005 to 0.100 mg/L. 
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Table 11. Organic Compounds Detected in Neat California Phase II Reformulated Gasoline and 
in Tailpipes of Automobiles Equipped with Catalysts 
 
  Concentration in Gasoline   Gas-Phase Emission Rate 
Chemical [CASRN] mg/kg  wt%  mg/km  
Paraffins 
Butane [106-97-8] 7,620 1.1653 1.62 
Decane [124-18-5] 1,120 0.1713 0.30 
Docosane [629-97-0] 1.5 0.0002 – 
Dodecane [112-40-3] 136 0.0208 0.0839 
Eicosane [112-95-8] 2.5 0.0004 0.0018 
Ethane [74-84-0] – – 7.77 
Heneicosane [629-94-7] 1.9 0.0003 0.0018 
Heptadecane [629-78-7] 5.6 0.0009 0.0044 
Heptane [142-82-5] 9,700 1.4833 1.82 
Hexacosane [630-01-3] 1.0 0.0002 – 
Hexadecane [544-76-3] 8.3 0.0013 0.0064 
Hexane [110-54-3] – – 2.9 
Methane [74-82-8] – – 38 
Nonadecane [629-92-5] 4.7 0.0007 0.0020 
Nonane [111-84-2] 2,080 0.3181 0.43 
Octadecane [593-45-3] 7.8 0.0012 0.0020 
Octane [111-65-9] 6,380 0.9756 1.07 
Pentacosane [629-99-2] 1.7 0.0003 – 
Pentadecane [629-62-9] 14.2 0.0022 0.0062 
Pentane [109-66-0] 27,600 4.2207 4.29 
Propane [74-98-6] 100 0.0153 0.65 
Tetracosane [646-31-1] 1.7 0.0003 – 
Tetradecane [629-59-4] 13.8 0.0021 0.0184 
Tricosane [638-67-5] 2.2 0.0003 0.0005 
Tridecane [629-50-5] 96.4 0.0147 0.0482  
  Total 8.3953 
 
Isoparaffins 
2,2-Dimethylbutane [75-83-2] 5,720 0.8747 0.80 
2,3-Dimethylbutane [79-29-8] 12,900 1.9727 2.14 
2,3-Dimethylhexane [584-94-1] 5,600 0.8564 1.04 
2,4-Dimethylhexane [589-43-5] 6,460 0.9879 1.65 
2,5-Dimethylhexane [592-13-2] 5,070 0.7753 1.5 
2,3-Dimethylpentane [565-59-3] 29,400 4.4959 5.34 
2,4-Dimethylpentane [108-08-7] 15,700 2.4009 2.92 
2,2-Dimethylpropane [463-82-1] 110 0.0168 – 
3-Ethylhexane [619-99-8] 810 0.1239 1.64 
Farnesane [3891-98-3] 22 0.0034 0.0188 
2-Methylbutane [78-78-4] 79,200 12.1115 11.3 
2-Methylheptane [592-27-8] 6,260 0.9573 1.34 
2-Methylhexane [591-76-4] 15,300 2.3397 2.88 
3-Methylhexane [589-34-4] 16,200 2.4773 2.95 
2-Methylpentane [107-83-5] 36,900 5.6428 6.31 
3-Methylpentane [96-14-0] 22,700 3.4713 3.76 
2-Methylpropane [72-28-5] 1,040 0.1590 0.13 
Norfarnesane [6864-53-5] 106 0.0162 0.0655 
Norpristane [3892-00-0] 4.3 0.0007 0.0046 
Phytane [638-36-8] 6.9 0.0011 0.0032 
Pristane [1921-70-6] 12.1 0.0019 0.0078 
2,2,4-Trimethylhexane [16747-26-5] 190 0.0291 – 
2,2,4-Trimethypentane [540-84-1] 34,600 5.2911 8.2 
2,3,4-Trimethylpentane [565-75-3] 13,000 1.9880 2.51 
2,6,10-Trimethyltridecane [3891-99-4] 15.5 0.0024 0.0088  
  Total 46.9972 
 
Olefins 
1-Butene [106-98-9] 170 0.0260 – 
cis-2-Butene [590-18-1] 720 0.1101 0.90 
trans-2-Butene [624-64-6] 630 0.0683 2.19 
Ethene [74-85-1] – – 29.2 
1-Hexene [592-41-6] 770 0.1178 0.43 
cis-2-Hexene [7688-21-3] 1,050 0.1606 0.17 
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  Concentration in Gasoline   Gas-Phase Emission Rate 
Chemical [CASRN] mg/kg  wt%  mg/km  
trans-2-Hexene [4050-45-7] 1,860 0.2844 0.30 
Isobutene [115-11-7] 170 0.0260 15.6 
2-Methyl-2-butene [513-35-9] 6,360 0.9726 2.27 
3-Methyl-1-butene [563-45-1] 380 0.0581 0.35 
2-Methyl-1-butene [563-46-2] 2,690 0.4114 1.12 
4-Methyl-1-pentene [691-37-2] 300 0.0459 – 
2-Methyl-1-pentene [763-29-1] 1,250 0.1912 0.23 
2-Methyl-2-pentene [625-27-4] 2,700 0.4129 12.8 
1-Pentene [109-67-1] 1,480 0.2263 0.40 
cis-2-Pentene [627-20-3] 2,290 0.3502 0.44 
trans-2-Pentene [646-04-8] 4,120 0.6300 0.71 
Propene [115-07-1] 10 0.0015 14.9   
  Total 4.1213 
 
Alkyne 
Ethyne [74-86-2] – – 12.8   
  Total 0 
 
Cycloalkanes 
Cyclohexane [110-82-7] 8,900 1.3610 1.44 
Cyclopentane [287-92-3] 4,110 0.6285 0.78 
Decylcyclohexane [1795-16-0] 12.9 0.0020 0.0012 
Dodecylcyclohexane [1795-17-1] – – 0.0014 
Ethylcyclohexane [1678-91-7] 930 0.1422 – 
Methylcyclohexane [108-87-2] 7,870 1.2035 1.86 
Methylcyclopentane [96-37-7] 26,200 4.0066 4.32 
Nonylcyclohexane [2883-02-5] 7.8 0.0012 – 
Pentadecylcyclohexane [6006-95-7] – – 0.0013 
Tetradecylcyclohexane [1795-18-2] – – 0.00067 
Tridecylcyclohexane [6006-33-3] – – 0.00091 
Undecylcyclohexane [54105-66-7] – – 0.00084  
  Total 7.3450 
 
Cycloalkene 
Cyclopentene [142-29-0] 1,120 0.1713 0.48  
  Total 0.1713 
 
Aromatics 
Acenaphthylene [208-96-8] – – 0.037 
Acenapthene [83-32-9] – – 0.00655 
Acephenanthrylene [201-06-9] 0.04 <0.0001 0.00058 
Anthracene [120-12-7] 4.35 0.0007 0.00369 
Benzene [71-41-2] 7,530 1.1515 11.9 
Benzo[a]anthracene [56-55-3] – – 0.000181  
Benzo[e]pyrene [192-97-2] 6.79 0.0010 – 
Benzo[ghi]fluoranthene [203-12-3] – – 0.000276 
Benzo[k]fluoranthene [207-08-9] 0.28 <0.0001 – 
C1-fluorene [NA] 10.0 0.0015 0.00634 
C2-fluorene [NA] 17.1 0.0026 0.0105 
C2-MW 178 PAH [NA] 24.93 0.0038 0.00807 
C2-naphthalenes [NA] 624 0.0954 0.183 
C3-MW 178 PAH [NA] 10.76 0.0016 0.00151 
C3-naphthalenes [NA] 135 0.0206 0.0625 
C4-naphthalenes [NA] 55.7 0.0085 0.0253 
2-Ethyltoluene [611-14-3] 4,800 0.7340 1.61 
3-Ethyltoluene [620-14-4] 14,200 2.1715 1.75 
4-Ethyltoluene [622-96-8] 6,080 0.9298 4.04 
Ethylbenzene [100-41-4] 12,800 1.9574 4.18 
Fluoranthene [206-44-0] 1.15 0.0002 0.00425 
Fluorene [86-73-7] 4.35 0.0007 0.00972 
Isopropylbenzene [98-82-8] 830 0.1269 – 
2-Methylanthracene [613-12-7] 5.54 0.0008 0.00114 
1-Methylnaphthalene [90-12-0] 800 0.1223 ≈0.5 
2-Methylnaphthalene [91-57-6] 1,330 0.2034 ≈1.0 
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  Concentration in Gasoline   Gas-Phase Emission Rate 
Chemical [CASRN] mg/kg  wt%  mg/km  
1-Methylphenanthrene [832-69-9] 3.91 0.0006 0.00163 
2-Methylphenanthrene [2531-84-2] 9.64 0.0015 0.00335 
3-Methylphenanthrene [832-71-3] 6.01 0.0009 0.00292 
9-Methylphenanthrene [883-20-5] 4.49 0.0007 0.00247 
Naphthalene [91-20-3] 1,040 0.1590 ≈1.0 
Perylene [198-55-0] 2.79 0.0004 – 
Phenanthrene [85-01-8] 9.24 0.0014 0.0217 
Propylbenzene [103-65-1] 3,500 0.5352 0.83 
Pyrene [129-00-0] 3.38 0.0005 0.00428 
Toluene [108-88-3] 59,500 9.0989 21.3 
1,2,4-Trimethylbenzene [95-63-6] 24,600 3.7619 5.72 
1,3,5-Trimethylbenzene [108-67-8] 7,450 1.1393 1.98 
o-Xylene [95-47-6] 19,700 3.0126 5.41 
m- & p-Xylene [NA] 50,500 7.7226 14.3  
  Total 32.9700 
Adapted from Harley and Coulter-Burke (2000). NA – not assigned or not available 
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Table 12. Organic Compounds Detected in Neat Diesel Fuels and Diesel-Powered Medium-Duty 
Truck Exhaust 
 
 Diesel Fuel Composition Gas-Phase Emissions 
 mg/L µg/g µg/km  
Chemical [CASRN] 
Acenaphthene [83-32-9] – – 19.3 
Acephenanthrylene [201-06-9] – – 12.0 
Acenaphthylene [208-96-8] – – 70.1 
Acetaldehyde [75-07-7] – 41,800 – 
Acetone [67-64-1] – 22,000 – 
Acetophenone [98-86-2] – 5,100 – 
Acrolein [107-02-8] – 3,400 – 
Anthracene [120-12-7] 0.026–40 5 12.5 
Benzaldehyde [100-52-7] – 3,800 – 
Benzene [71-43-2] – – 2,740 
Benzo[a]anthracene [56-55-3] 0.018–5.9 – 2.98 
Benzo[b & k]fluoranthene [NA] 0.0027–1.7 – – 
Benzo[ghi]fluoranthene [203-12-3] 0.0022–3.1 – 5.82 
Benzo[a]fluorine [238-84-6] 0.0047–11 – – 
Benzofuran [271-89-6] – 53.2 – 
Benzoic acid [65-85-0] – 1,260 – 
Benzo[ghi]perylene [191-24-2] 0.0080–0.35 – – 
Benzo[e]pyrene [192-97-2] 0.047–2.1 – – 
Biacetyl [431-03-8] – 900 – 
Butanal [123-72-8] – 1,300 – 
Butane [106-97-8] – – 3,830 
2-Butanone [78-93-3] – 7,500 – 
cis-2-Butene [590-18-1] – – 260 
trans-2-Butene [624-64-6] – – 520 
C2-fluorene [NA] – 190 65.2 
C2-naphthalenes [NA] – 2,050 542 
C3-naphthalenes [NA] – 1,360 240 
C4-naphthalenes [NA] – 760 97.3 
Chrysene/triphenylene [NA] 0.0074–4.3 – – 
Crotonaldehyde [123-73-9] – 13,400 – 
Cyclohexane [110-82-7] – – 210 
Cyclopentane [287-92-3] – – 410 
Cyclopentene [142-29-0] – –  
Cyclopenta[cd]pyrene [27208-37-3] 0.014–3.2 – 2.06 
Decanal [112-31-2] – 2,800 – 
Decanoic acid [334-48-5] – 72.9 – 
Decylcyclohexane [1795-16-0] – 420 38.2 
Dibenzofuran [132-64-9] – 29 28.7 
Dibenzothiophene [132-65-0] – 1.98 – 
Dibenzothiazole [NA] – 251 – 
2,5-Dimethylbenzaldehyde [5779-94-2] – 4,100 – 
2,2-Dimethylbutane [75-83-2] – – 310 
2,3-Dimethylbutane [79-29-8] – – 570 
8β,13α-Dimethyl-14β-n-butyl- 
 podocarpane [NA] – 2.1 44.0 
2,3-Dimethylhexane [584-94-1] – – 160 
2,4-Dimethylhexane [589-43-5] – – 50 
2,5-Dimethylhexane [592-13-2] – – 50 
8β,13α-Dimethyl-14β-[3′-methylbutyl]- 

podocarpene [NA] – 0.6 13.8 
2,3-Dimethylpentane [565-59-3] – – 720 
2,4-Dimethylpentane [108-08-7] – – 410 
Docosane [629-97-0] – 4,340 – 
Dodecanal [112-54-9] – 1,200 – 
Dodecane [112-40-3] – 15,500 503 
Dodecanoic acid [143-07-7] – 13.1 – 
Dodecylcyclohexane [1795-17-1] – 200 16.8 
Eicosane [112-95-8] – 6,530 206 
Ethene [74-85-1] – – 8,560 
Ethylbenzene [100-41-4] – – 470 
3-Ethylhexane [619-99-8] – – 210 
3-Ethyltoluene [620-14-4] – – 210 
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 Diesel Fuel Composition Gas-Phase Emissions 
 mg/L µg/g µg/km  
Chemical [CASRN] 
4-Ethyltoluene [622-96-8] – – 520 
Ethyne [74-86-2] – – 4,600 
Farnesane [3891-98-3] – 9,220 434 
Fluoranthene [206-44-0] 0.060–9.8 – 53.0 
Fluorene [86-73-7] – 52 34.6 
Fluorenone [486-25-9] – 34.6 – 
Formaldehyde [50-00-0] – 22,300 – 
Glyoxal [107-22-2] – 2,100 – 
Heneicosane [629-94-7] – 5,220 65.8 
Heptacosane [593-49-7] – 180 – 
Heptadecane [629-78-7] – 5,700 614 
Heptanal [111-71-7] – 3,200 – 
Heptane [142-82-5] – – 470 
Heptylcyclohexane [5617-41-4] – 730 20.0 
Hexacosane [630-01-3] – 290 – 
Hexadecane [544-76-3] – 10,100 711 
Hexanal [66-25-1] – 2,200 – 
cis-2-Hexene [7688-21-3] – – 100 
trans-2-Hexene [4050-45-7] – – 160 
Hexylcyclohexane [4292-75-5] – 830 14.9 
Indanone [83-33-0] – 69.5 – 
Indeno[1,2,3-cd]pyrene [193-39-5] 0.0056–0.85 – – 
Isobutene [115-11-7] – – 1,140 
Methacrolein [75-85-3] – 4,000 – 
2-Methylanthracene [613-12-7] 0.13–160 6 10.4 
Methylbenzoic acids [NA] – 772 – 
2-Methylbutane [78-78-4] – – 2,740 
2-Methyl-1-butene [563-46-2] – – 260 
3-Methyl-1-butene [563-45-1] – – 160 
Methylcyclohexane [108-87-2] – – 520 
Methylcyclopentane [96-37-7] – – 620 
Methylglyoxal [78-98-8] – 1,700 – 
2-Methylheptane [592-27-8] – – 100 
2-Methylhexane [591-26-4] – – 570 
3-Methylhexane [589-34-4] – – 310 
1-Methylnaphthalene [90-12-0] – 580 378 
2-Methylnaphthalene [91-57-6] – 980 511 
2-Methylpentane [72-28-5] – – 930 
3-Methylpentane [96-14-0] – – 670 
2-Methyl-2-pentene [625-27-4] – – 210 
1-Methylphenanthrene [832-69-9] 0.10–210 28 17.0 
2-Methylphenanthrene [2531-84-2] – 45 42.0 
3-Methylphenanthrene [832-71-3] 0.11–99 51 30.3 
4 - & 9-Methylphenanthrene [NA] 0.11–300 – – 
9-Methylphenanthrene [883-20-5] – 35 22.9 
1-Methylpyrene [2381-21-7] 0.021–12 – – 
2-Methylpyrene [3442-78-2] 0.032–9.3 – – 
Naphthalene [91-20-3] – 600 617 
Nonadecane [629-92-5] – 7,020 411 
Nonanal [124-19-6] – 4,400 – 
Nonane [111-84-2] – – 160 
Nonanoic acid [112-05-0] – 240 – 
Nonylcyclohexane [2883-02-5] – 490 24.7 
Norfarnesane [6864-53-5] – 16,300 360 
Norpristane [3892-00-0] – 8,670 566 
Octacosane [630-02-4] – 36 – 
Octadecane [593-45-3] – 9,212 601 
Octanal [124-13-0] – 3,100 – 
Octane [111-65-9] – – 260 
Octanoic acid [124-07-2] – 125 – 
Octylcyclohexane [1795-15-9] – 500 26.2 
Pentacosane [629-99-2] – 730 – 
Pentadecane [629-62-9] – 10,500 398 
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 Diesel Fuel Composition Gas-Phase Emissions 
 mg/L µg/g µg/km  
Chemical [CASRN] 
Pentane [109-66-0] – – 1,860 
trans-2-Pentene [646-04-8] – – 50 
Pentylcyclohexane [4292-92-6] – – 83.9 
Pentadecylcyclohexane [6006-95-7] – 150 12.8 
Phenanthrene [85-01-8] 0.17–110 57 93.1 
Phytane [638-36-8] – 5,770 439 
Picene [213-46-7] 0.0031–0.12 – – 
Pristane [1921-70-6] – 5,840 443 
Propanal [123-38-6] – 14,000 – 
Propylbenzene [103-65-1] – – 100 
Pyrene [129-00-0] 0.16–24 64 71.9 
Retene [483-65-8] 0.013–35 – – 
Tetracosane [646-31-1] – 1,680 – 
Tetradecanoic acid – 5.3 – 
Tetradecane [629-59-4] – 13,500 629 
Tetradecylcyclohexane [1795-18-2] – 160 15.9 
Toluene [108-88-3] – – 3,980 
Tricosane [638-67-5] – 2,670 – 
Tridecanal [10486-19-8] – 2,000 – 
Tridecane [629-50-5] – 15.700 477 
Tridecanoic acid [638-53-9] – 13.1 – 
Tridecylcyclohexane [6006-33-3] – 170 16.5 
1,2,4-Trimethylbenzene [95-63-6] – – 880 
1,3,5-Trimethylbenzene [108-67-8] – – 260 
2,3,4-Trimethylhexane [921-47-1] – – 310 
2,2,4-Trimethylpentane [540-84-1] – – 1,240 
2,6,10-Trimethyltridecane [3891-99-4] – 8,830 367 
Undecanal [112-44-7] – 2,600 – 
Undecanoic acid [112-37-8] – 206 – 
Undecylcyclohexane [54105-66-7] – 430 23.9 
Xanthone [90-47-1] – 12,4 – 
o-Xylene [95-47-6] – – 830 
m- & p-Xylene [NA] – – 2,330  
Adapted from Schauer et al. (1999) and Westerholm and Li (1994). NA – not assigned or not available 



 

1312 

Table 13. Water-Soluble Concentrations of Organic Compounds and Metals in New and Used 
Motor Oil and Organic Compounds in Kerosene 
  

  Concentration, µg/L  
Chemical [CASRN] New Motor Oil Used Motor Oil Kerosene 
Aromatic hydrocarbons and nonhalogenated compounds 
Acetaldehyde [75-05-7] – a – 
Acetic acid [64-19-7] – a – 
Acetone [67-64-1] – a – 
Benzaldehyde [100-52-7] – a – 
Benzene [71-43-2] 0.37–0.40 195–198 73–349 
Butyl benzoate [136-60-7] b – – 
Butanal [123-72-8] – a – 
Ethylbenzene [100-41-4] 0.15–0.17 117–124 171–314 
2-Ethyltoluene [611-14-3] – – 113–179 
3- & 4-Ethyltoluene [NA] – – 231 
2-Hexanol [623-93-7] – a – 
Isopropylbenzene [98-82-8] – – 22-28 
1-Pentanol [71-41-0] – a – 
2-Propanol [67-63-0] – a – 
Propylbenzene [103-65-1] – – 57-82 
Toluene [108-88-3] 6.3–16.9 781–814 448–1,065 
1,2,3-Trimethylbenzene [526-73-8] – – 291–405 
1,2,4-Trimethylbenzene [95-63-6] – – 401–478 
1,3,5-Trimethylbenzene [108-67-8] – – 86–91 
o-Xylene [95-47-6] 16.2–17.5 294–308 232–382 
m- & p-Xylene [NA] 0.26–0.29 302–339 360–658 
 
Base Neutral & Acid Extractable Compounds 
Acenaphthene [82-32-9] D D 2 
Acenaphthylene [208-96-8] D 4.5–4.6 – 
4-tert-Amylphenol [80-46-6] b – – 
Anthracene [120-12-7] D 1.1–1.3 12 
Benzoic acid [65-85-0] – a – 
Bis(2-ethylhexyl) phthalate [117-81-7] 17–21 D–1.2 – 
Butyl benzyl phthalate [85-68-7] 8.6–13 14–17 – 
Chrysene [218-01-9] D D – 
2,6-Di-tert-butyl-4-cresol [128-37-0] b – – 
2,6-Di-tert-butylphenol [128-39-2] b – – 
Di-n-butyl phthalate [84-74-2] 38–43 15–23 – 
2,6-Dimethylnaphthalene [581-42-0] – – 27 
2,4-Dimethylphenol [105-67-9] – – 99 
Dimethyl phthalate [131-11-3] D ND – 
Di-n-octyl phthalate [117-84-0] 1.3–1.4 73–78 – 
Diphenylamine [122-39-4] b – – 
Fluoranthene [206-44-0] D 1.3–1.5 – 
Fluorene [86-73-7] – – 3 
1-Methylnaphthalene [90-12-0] 0.68–0.82 26–34 147–285 
2-Methylnaphthalene [91-57-6] 0.42–0.66 46–54 211–354 
Naphthalene [91-20-3] D 116–117 278–644 
Phenanthrene [85-01-8] 1.9–2.1 2.1–2.2 ND 
Phenol [108-95-2] – – 8 
Pyrene [129-00-0] D D – 
2,4,6-Tri-tert-butylphenol [732-26-3] b – – 
 
Heavy Metals 
Cadmium [7440-43-9] ND – – 
Copper [7440-50-8] ND – – 
Lead [7439-92-1] ND – – 
Nickel [7440-02-0] 80 120 – 
Zinc [7440-66-6] 2,190 4,550 –  
Adapted from Levermore et al. (2001), Chen et al. (1994), and Thomas and Delfino (1991). 
 
Concentrations of targeted analytes were determined by gently stirring Pennzoil® SAE 10W-40 motor oil with distilled water at 
various time intervals and oil to water ratios. The concentrations listed above were determined after mixing oil and water (1:10 
ratio) for 24 hours at 20 oC; D – detected but not quantified; NA – not assigned or not available; ND – not detected. a) Oxidative 
degradation product detected but not quantified in the headspace of engine oil at 4,080 miles or greater. b) Antioxidant detected 
but not quantified in vapor phase of five different brands of virgin engine oils. 



 

1313 

Table 14. Toxicity of Inorganic and Organic Chemicals to Various Species 
 
  Results 
Chemical [CASRN] Species log, mg/L Reference  
Acephate [30560-19-1] Chironomus plumosus EC50 (48-h) >1.70 Mayer and Ellersieck, 1986 

Pteronarcella badia LC50 (24-h) 1.47 Mayer and Ellersieck, 1986 
Gammarus pseudolimnaeus LC50 (24-h) >1.70 Mayer and Ellersieck, 1986 
Ictalurus punctatus LC50 (96-h) >3.00 Johnson and Finley, 1980 
Lepomis machrochirus LC50 (96-h) >3.00 Johnson and Finley, 1980 
Pimephales promelas LC50 (96-h) >3.00 Johnson and Finley, 1980 
Pteronarcella LC50 (96-h) 0.98 Johnson and Finley, 1980 
Salmo clarki LC50 (96-h) >2.00 Johnson and Finley, 1980 
Salmo gairdneri LC50 (24-h) >3.00 Mayer and Ellersieck, 1986 

LC50 (96-h) 3.04 Johnson and Finley, 1980 
Salmo trutta LC50 (96-h) >2.00 Johnson and Finley, 1980 
Skwala LC50 (96-h) 1.08 Johnson and Finley, 1980 
yellow perch LC50 (96-h) >1.70 Johnson and Finley, 1980 

Acetaminophen [103-90-2] Daphnia pulex EC50 (24-h) 2.13 Lilius et al., 1995 
Acetochlor [34256-82-1] Daphnia magna EC50 (48-h) 1.20 Humburg et al., 1989 

LC50 (48-h) 1.89 Humburg et al., 1989 
Lepomis machrochirus LC50 (96-h) 0.11 Humburg et al., 1989 
Salmo gairdneri LC50 (96-h) -0.35 Humburg et al., 1989 

Acetophenone [98-86-2] Spirostomum ambiguum EC50 (24-h)  2.45 Nałecz-Jawecki and Sawicki, 1999 
EC50 (48-h)  2.36 Nałecz-Jawecki and Sawicki, 1999 
LC50 (24-h)  2.95 Nałecz-Jawecki and Sawicki, 1999 
LC50 (48-h)  2.87 Nałecz-Jawecki and Sawicki, 1999 

Pimephales promelas LC50 (96-h) 2.21 Veith et al., 1983 
Acetylsalicylic acid [50-78-2] Daphnia magna EC50 (24-h) 3.17 Lilius et al., 1995 

Daphnia pulex EC50 (24-h) 2.56 Lilius et al., 1995 
Acifluorfen [50594-66-6] Lepomis machrochirus LC50 (96-h) 1.49 Humburg et al., 1989 

Salmo gairdneri LC50 (96-h) 1.73 Humburg et al., 1989 
Akton [1757-18-2] redear sunfish LC50 (96-h) -0.42 Mayer and Ellersieck, 1986 

Ictalurus punctatus LC50 (24-h) 0.62 Mayer and Ellersieck, 1986 
LC50 (96-h) -0.40 Mayer and Ellersieck, 1986 

Lepomis machrochirus LC50 (24-h) -0.23 Mayer and Ellersieck, 1986 
LC50 (96-h) -3.76 Johnson and Finley, 1980 

Redear sunfish LC50 (96-h) -3.42 Johnson and Finley, 1980 
Alachlor [15972-60-8] Chironomus plumosus EC50 (48-h) 0.51 Mayer and Ellersieck, 1986 

crayfish EC50 (48-h) 2.51 Humburg et al., 1989 
Daphnia magna EC50 (48-h) 1.32 Mayer and Ellersieck, 1986 

  Ictalurus punctatus EC50 (48-h) 0.32 Humburg et al., 1989 
Salmo gairdneri LC50 (24-h) 0.63 Mayer and Ellersieck, 1986 

LC50 (96-h) 0.38 Johnson and Finley, 1980 
Lepomis machrochirus LC50 (24-h) 1.06 Mayer and Ellersieck, 1986 

LC50 (96-h) 0.63 Johnson and Finley, 1980 
rainbow trout LC50 (96-h) 0.38 Johnson and Finley, 1980 
rats LD50

b 2.97 Humburg et al., 1989 
 Xenopus laevis LC50 (96-h) 0.79 Osano et al., 2002 
Aldicarb [116-06-3] Gammarus italicus LC50 (96-h) -0.38 Pantani et al., 1997 

Echinogammarus tibaldii LC50 (96-h) -0.66 Pantani et al., 1997 
Paramecium multimicro-  

nucleatum LC50 (9-h)a 2.16 Edmiston et al., 1985 
LC50 (13-h)a 2.09 Edmiston et al., 1985 
LC50 (17-h)a 2.02 Edmiston et al., 1985 
LC50 (24-h)a 1.97 Edmiston et al., 1985 

Lepomis machrochirus LC50 (72-h) 2.00 Day, 1991 
Salmo gairdneri LC50 (24-h) -0.05 Mayer and Ellersieck, 1986 

LC50 (96-h) -0.21 Mayer and Ellersieck, 1986 
Allethrin [584-79-2] Daphnia pulex EC50 (48-h) -1.68 Johnson and Finley, 1980 

Simocephalus serrulatus EC50 (48-h) -1.25 Johnson and Finley, 1980 
Gammarus fasciatus LC50 (24-h) -1.42 Mayer and Ellersieck, 1986 

LC50 (96-h) -1.96 Johnson and Finley, 1980 
Lepomis machrochirus LC50 (24-h) -1.19 Mayer and Ellersieck, 1986 

LC50 (96-h) -1.25 Johnson and Finley, 1980 
Salmo gairdneri LC50 (24-h) -1.70 Mayer and Ellersieck, 1986 

LC50 (96-h) -1.72 Johnson and Finley, 1980 
Allyl isothiocyanate [57-06-7] Oryzias latipes LC50 (96-h) -1.11 Holcombe et al., 1995 
Aluminum chloride 
 [7446-70-0] Neantheses arenaceodentata LC50 (96-h) >0.30 Petrich and Reish, 1979 
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  Results 
Chemical [CASRN] Species log, mg/L Reference  

Capitella capitata LC50 (96-h) 0.30 Petrich and Reish, 1979 
Ctenodrilus serratus LC50 (96-h) -0.32 Petrich and Reish, 1979 

Aluminum nitrate [13473-90-0] Pimephales promelas LC50 (96-h) 0.63 Mayer and Ellersieck, 1986 
Aluminum sulfate [10043-01-3] Pimephales promelas LC50 (96-h) 0.64 Mayer and Ellersieck, 1986 
Amdro [67485-29-4] Salmo gairdneri LC50 (96-h) -1.12 Mayer and Ellersieck, 1986 
Ametryn [834-12-8] Lepomis machrochirus LC50 (96-h) 0.61 Humburg et al., 1989 

Salmo gairdneri LC50 (96-h) 0.94 Humburg et al., 1989 
Aminocarb [2032-59-9] Gammarus pseudolimnaeus EC50 (24-h) 0.55 Mayer and Ellersieck, 1986 

EC50 (48-h) 0.36 Mayer and Ellersieck, 1986 
Daphnia pulex  EC50 (48-h) -0.49 Mayer and Ellersieck, 1986 
Caecidolea racovitzai  

racovitzai LC50 (96-h) 1.56 12 °C, Richardson et al., 1983 
LC50 (96-h) 1.08 20 °C, Richardson et al., 1983 

Gammarus fasciatus LC50 (96-h) -1.92 Johnson and Finley, 1980 
  Ictalurus punctatus LC50 (96-h) 1.00 Johnson and Finley, 1980 

Pteronarcella badia LC50 (24-h) -1.46 Mayer and Ellersieck, 1986 
LC50 (96-h) -1.59 Mayer and Ellersieck, 1986 

Chironomus pseudolimnaeus LC50 (48-h) 1.13 Mayer and Ellersieck, 1986 
Lepomis machrochirus LC50 (24-h) 0.51 Mayer and Ellersieck, 1986 

LC50 (96-h) 0.52 Mayer and Ellersieck, 1986 
  Micropterus salmoides LC50 (96-h) 0.50 Johnson and Finley, 1980 
  Perca flavescens LC50 (96-h) 0.81 Johnson and Finley, 1980 

Pimephales promelas LC50 (96-h) 0.93 Johnson and Finley, 1980 
Salmo gairdneri LC50 (24-h) -1.64 Mayer and Ellersieck, 1986 

LC50 (96-h) 1.13 Johnson and Finley, 1980 
  Salmo salar LC50 (96-h) 0.88 Johnson and Finley, 1980 
  Salmo trutta LC50 (96-h) 1.18 Johnson and Finley, 1980 
  Salvelenis namaycush LC50 (96-h) 1.20 Johnson and Finley, 1980 
2-Amino-4,6-dinitrotoluene 
 [33572-78-2] Xenopus laevis LC50 (96-h) 1.51 Saka, 2004 
4-Amino-2,6-dinitrotoluene 
 [19406-51-0] Xenopus laevis LC50 (96-h) 1.36 Saka, 2004 
Aminofenitrooxon  
 [58657-35-5] Daphnia pulex  EC50 (3-h) 0.70 Miyamoto et al., 1978 
4-Aminofenitrothion  
 [13306-69-9] Daphnia pulex  EC50 (3-h) 1.00 Miyamoto et al., 1978 
4-Aminopyridine [504-24-5] Coturnix coturnix (male) LD50

b 2.65 Schafer et al., 1975 
Coturnix coturnix (female) LD50

b 2.75 Schafer et al., 1975 
2-Aminothiadiazole 
 [4005-51-0] Daphnia pulex EC50 (48-h) 1.74 Passino and Smith, 1987 
Amitriptyline [50-48-6] Daphnia magna EC50 (24-h) 0.06 Lilius et al., 1995 

Daphnia pulex EC50 (24-h) 0.02 Lilius et al., 1995 
Amitrole [61-82-5] Gammarus fasciatus LC50 (24-h) >1.00 Mayer and Ellersieck, 1986 

LC50 (96-h) >1.00 Mayer and Ellersieck, 1986 
  Pimephales promelas LC50 (96-h) >2.00 Johnson and Finley, 1980 

male rats LD50
b 3.70 Humburg et al., 1989 

Ammonium chloride 
as NH4-N [12125-02-9] Pseudacris regilla LC50 (4-d) 1.78 Schuytema and Nebeker, 1999 

LC50 (10-d) 1.48 Schuytema and Nebeker, 1999 
Xenopus laevis LC50 (4-d) 1.76 Schuytema and Nebeker, 1999 

LC50 (5-d) 1.75 Schuytema and Nebeker, 1999 
Ammonium fluoride 

[12125-01-8] Pimephales promelas LC50 (24-h) 2.63 Curtis et al., 1978 
LC50 (48-h) 2.62 Curtis et al., 1978 
LC50 (96-h) 2.56 Curtis et al., 1978 

Ammonium nitrate 
as NH4-N [6484-52-2] Pseudacris regilla LC50 (4-d) 1.61 Schuytema and Nebeker, 1999 

LC50 (10-d) 1.40 Schuytema and Nebeker, 1999 
Xenopus laevis LC50 (4-d) 1.51 Schuytema and Nebeker, 1999 

LC50 (5-d) 1.64 Schuytema and Nebeker, 1999 
Ammonium perfluoro- 
 nonanoate [4149-60-4] male rats LC50 (4-h)c -0.09 Kinney et al., 1989 
Ammonium perfluoro- 
 octanoate [3825-26-1] male rats LC50 (4-h)c -0.01 Kennedy et al., 1986 
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Ammonium sulfate 
 [7783-20-2] Helisoma trivolvis LC50 (24-h) 2.85 Tchounwou et al., 1991 
    LC100 (48-h) 3.10 Tchounwou et al., 1991 
  Biomphalaria havanensis LC50 (24-h) 2.82 Tchounwou et al., 1991 

LC100 (48-h) 3.00 Tchounwou et al., 1991 
Heteropneustes fossilis LC50 (96-h) 3.60 Banerjee and Paul, 1993 

Amphetamine sulfate [60-13-9] Daphnia magna EC50 (24-h) 1.78 Lilius et al., 1995 
Daphnia pulex EC50 (24-h) 0.09 Lilius et al., 1995 

Anilazine [101-05-3] Ictalurus punctatus LC50 (96-h) -0.62 Johnson and Finley, 1980 
   Salmo gairdneri LC50 (96-h) -0.85 Mayer and Ellersieck, 1986 

Gammarus fasciatus LC50 (24-h) 0.10 Mayer and Ellersieck, 1986 
LC50 (96-h) -3.57 Johnson and Finley, 1980 

Lepomis machrochirus LC50 (96-h) -0.49 Johnson and Finley, 1980 
Lepomis microlophus LC50 (96-h) -0.85 Mayer and Ellersieck, 1986 

Antimony [7440-36-0] Daphnia magna LC50 (24-h) >2.72 LeBlanc, 1980 
LC50 (24-h) >2.72 LeBlanc, 1980 

Apholate [52-46-0] Salmo gairdneri LC50 (24-h) >1.60 Mayer and Ellersieck, 1986 
LC50 (96-h) >1.60 Mayer and Ellersieck, 1986 

Lepomis machrochirus LC50 (24-h) >1.48 Mayer and Ellersieck, 1986 
LC50 (96-h) >1.48 Mayer and Ellersieck, 1986 

Aramite [140-57-8] Daphnia magna EC50 (48-h) -0.80 Johnson and Finley, 1980 
   Simocephalus serrulatus EC50 (48-h) -0.64 Mayer and Ellersieck, 1986 
   Salmo gairdneri LC50 (24-h) -0.14 Mayer and Ellersieck, 1986 

LC50 (96-h) -0.49 Johnson and Finley, 1980 
Gammarus fasciatus LC50 (24-h) -0.46 Mayer and Ellersieck, 1986 

LC50 (96-h) -1.22 Johnson and Finley, 1980 
Lepomis machrochirus LC50 (24-h) -0.32 Mayer and Ellersieck, 1986 

LC50 (96-h) -0.46 Johnson and Finley, 1980 
Arsenic [7440-38-2] Tigriopus brevicornis LC50 (96-h) -1.56 Forget et al., 1998 
Arsenic sulfide [98-88-4] Pimephales promelas LC50 (48-h) 2.81 Curtis et al., 1978 
     LC50 (96-h) 2.13 Curtis et al., 1978 
Arsenic trioxide [1327-53-3] Daphnia pulex EC50 (24-h) 0.14 Lilius et al., 1995 

Tanytarsus dissimilis LC50 (48-h) 1.99 Holcombe et al., 1983 
Atrazine [1912-24-9] Scenedesmus subspicatus EC10 (96-h) -1.40 Geyer et al., 1985 

EC50 (96-h) -0.96 Geyer et al., 1985 
Chironomus riparius LC50 (10-d) 1.28 Taylor et al., 1991 
Chironomus tentans 
 1st instar LC50 (48-h) -0.14 Macek et al., 1976b 
Daphnia magna LC50 (48-h) 0.84 Macek et al., 1976b 
Gammarus fasciatus 
 1st moult LC50 (48-h) 0.76 Macek et al., 1976b 
Pimephales promelas LC50 (96-h) 1.18 Macek et al., 1976b 
Gammarus italicus LC50 (96-h) 1.00 Pantani et al., 1997 
Gammarus pulex LC50 (96-h) 1.17 Taylor et al., 1991 

LC50 (5-d) 1.13 Taylor et al., 1991 
LC50 (10-d) 0.64 Taylor et al., 1991 

Cyprinus carpio LC50 (96-h) 1.27 Neskovic et al., 1993 
Echinogammarus tibaldii LC50 (96-h) 0.52 Pantani et al., 1997 
Tigriopus brevicornis LC50 (96-h) -0.81 Forget et al., 1998 
Salvelinus fontinalis LC50 (96-h) 0.80 Macek et al., 1976b 

Atropine sulfate [55-48-1] Daphnia magna EC50 (24-h) 2.40 Lilius et al., 1995 
Azadirachtin [11141-17-6] Bufo quercicus (stage 12) LC50 (96-h) 0.64 Punzo, 1997 

Bufo quercicus (stage 16) LC50 (96-h) 0.64 Punzo, 1997 
Bufo quercicus (stage 20) LC50 (96-h) 0.79 Punzo, 1997 
Bufo quercicus (stage 24) LC50 (96-h) 1.05 Punzo, 1997 
Bufo quercicus (stage 30) LC50 (96-h) 1.29 Punzo, 1997 

Azamethiphos [35575-96-3] Homarus americanus adults LC50 (48-h) 0.14 Burridge, et al., 1999 
Azide [12136-44-6] Daphnia pulex EC50 (48-h) 0.88 Johnson and Finley, 1980 
   Gammarus fasciatus EC50 (48-h) 0.92 Johnson and Finley, 1980 
 Lepomis machrochirus LC50 (96-h) -0.10 Johnson and Finley, 1980 
 Salmo gairdneri LC50 (96-h) 0.20 Johnson and Finley, 1980 
Azinphos ethyl [2642-71-9] Artemia sp. EC50 (24-h) 0.52 Guzzella et al., 1997 

Brachionus plicatilis EC50 (24-h) >0.72 Guzzella et al., 1997 
Daphnia magna EC50 (48-h) -2.40 Mayer and Ellersieck, 1986 
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Daphnia pulex EC50 (48-h) -2.49 Johnson and Finley, 1980 
Simocephalus serrulatus EC50 (48-h) -2.38 Mayer and Ellersieck, 1986 

LC50 (96-h) -1.70 Johnson and Finley, 1980 
Salmo gairdneri LC50 (24-h) -1.30 Mayer and Ellersieck, 1986 
Lepomis machrochirus LC50 (24-h) -2.43 Mayer and Ellersieck, 1986 

LC50 (96-h) -2.96 Johnson and Finley, 1980 
Azinphos-methyl [86-50-0] Artemia sp. EC50 (24-h) 1.36 Guzzella et al., 1997 

Brachionus plicatilis EC50 (24-h) 1.93 Guzzella et al., 1997 
Gammarus italicus LC50 (96-h) -2.15 Pantani et al., 1997 
Echinogammarus tibaldii LC50 (96-h) -2.41 Pantani et al., 1997 
Salmo gairdneri LC50 (24-h) -1.81 Mayer and Ellersieck, 1986 

LC50 (96-h) -2.28 Mayer and Ellersieck, 1986 
Gammarus fasciatus LC50 (24-h) -3.30 Mayer and Ellersieck, 1986 

LC50 (96-h) -3.82 Johnson and Finley, 1980 
Ambystoma gracile larvae LC50 (96-h) 0.22 Nebeker et al., 1998 
Ambystoma maculatum 

larvae LC50 (96-h) 0.28 Nebeker et al., 1998 
   Asellus LC50 (96-h) -1.68 Johnson and Finley, 1980 

Carassius auratus LC50 (96-h) 0.63 Johnson and Finley, 1980 
Cyprinodon variegatus LC50 (96-h) -2.70 Morton et al., 1997 
Cyprinus carpio LC50 (96-h) -0.16 Johnson and Finley, 1980 
Esox lucius LC50 (96-h) -3.44 Johnson and Finley, 1980 
Ictaluria melas LC50 (96-h) 0.54 Johnson and Finley, 1980 
Ictalurus punctatus LC50 (96-h) 0.52 Johnson and Finley, 1980 
Lepomis cyanellus LC50 (96-h) -1.28 Johnson and Finley, 1980 
Lepomis machrochirus LC50 (96-h) -1.66 Johnson and Finley, 1980 
Micropterus salmoides LC50 (96-h) -2.32 Johnson and Finley, 1980 
Mysidopsis bahia LC50 (96-h) -3.54 Morton et al., 1997 
Perca flavescens LC50 (96-h) -1.82 Johnson and Finley, 1980 
Pimephales promelas LC50 (96-h) -0.63 Johnson and Finley, 1980 
Pomoxis nigromaculatus LC50 (96-h) -2.52 Johnson and Finley, 1980 
Procambarus sp. LC50 (96-h) -1.25 Johnson and Finley, 1980 
Pseudacris regilla LC50 (96-h) 0.56 Nebeker et al., 1998 
Pteronarcys californica LC50 (96-h) -2.72 Johnson and Finley, 1980 
Mus musculus LC50 (10-d) 2.44 Meyers and Wolff, 1994 
Microtus canicaudus LC50 (10-d) 2.47 Meyers and Wolff, 1994 
Oncorhynchus kisutch LC50 (96-h) -2.21 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) -2.37 Johnson and Finley, 1980 
Salmo salar LC50 (96-h) -2.68 Johnson and Finley, 1980 
Salmo trutta LC50 (96-h) -2.34 Johnson and Finley, 1980 
Peromyscus maniculatus LC50 (10-d) 3.07 Meyers and Wolff, 1994 
Microtus canicaudus LD50

b 1.51 Meyers and Wolff, 1994 
Mus musculus LD50

b 1.04 Meyers and Wolff, 1994 
Peromyscus maniculatus LD50

b 1.68 Meyers and Wolff, 1994 
Azulene [275-51-4] Daphnia pulex EC50 (48-h) 0.20 Passino-Reader et al., 1997 
Barban [101-27-9] Daphnia magna EC50 (48-h) -0.37 Mayer and Ellersieck, 1986 

Chironomus plumosus EC50 (48-h) -0.49 Mayer and Ellersieck, 1986 
Gammarus fasciatus LC50 (24-h) 0.91 Mayer and Ellersieck, 1986 

LC50 (48-h) 0.60 Mayer and Ellersieck, 1986 
LC50 (96-h) 0.04 Mayer and Ellersieck, 1986 

Lepomis machrochirus LC50 (96-h) 0.07 Humburg et al., 1989 
Salmo gairdneri LC50 (96-h) -0.21 Humburg et al., 1989 

Barium [7440-39-3] Cyprinodon variegatus LC50 (24-h) 2.70 Heitmuller et al., 1981 
LC50 (48-h) 2.70 Heitmuller et al., 1981 
LC50 (72-h) 2.70 Heitmuller et al., 1981 
LC50 (96-h)d 2.70 Heitmuller et al., 1981 

Daphnia magna LC50 (24-h) >2.72 LeBlanc, 1980 
LC50 (48-h) 2.61 LeBlanc, 1980 

Barium nitrate [10022-31-8] Daphnia magna EC50 (24-h) 2.13 Lilius et al., 1995 
Benazolin [3813-05-6] dogs LD50

b >3.00 Humburg et al., 1989 
mice LD50

b >3.60 Humburg et al., 1989 
rats LD50

b >3.70 Humburg et al., 1989 
Bendiocarb [22781-23-3] Gammarus italicus LC10 (24-h) -1.37 Pantani et al., 1997 

Echinogammarus tibaldii LC50 (24-h) -1.96 Pantani et al., 1997 
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Lepomis machrochirus LC50 (24-h) 0.76 Mayer and Ellersieck, 1986 
LC50 (96-h) 0.39 Mayer and Ellersieck, 1986 

Benfluralin [1861-40-1] Carassius auratus LC50 (24-h) -0.06 Mayer and Ellersieck, 1986 
LC50 (48-h) -0.07 Mayer and Ellersieck, 1986 
LC50 (96-h) -0.09 Mayer and Ellersieck, 1986 

   Pimephales promelas LC50 (96-h) <0.00 Johnson and Finley, 1980 
dogs LD50

b >3.30 Humburg et al., 1989 
mice LD50

b >4.00 Humburg et al., 1989 
rats LD50

b >3.70 Humburg et al., 1989 
Benomyl [17804-35-2] Daphnia magna EC50 (48-h) 0.45 Mayer and Ellersieck, 1986 

Chironomus plumosus EC50 (48-h) 0.85 Mayer and Ellersieck, 1986 
Ictalurus punctatus LC50 (96-h) -1.54 Johnson and Finley, 1980 
Salmo gairdneri LC50 (24-h) 0.08 Mayer and Ellersieck, 1986 

LC50 (96-h) -0.77 Johnson and Finley, 1980 
Lepomis machrochirus LC50 (24-h) -0.28 Mayer and Ellersieck, 1986 

LC50 (96-h) -0.07 Johnson and Finley, 1980 
Pimephales promelas LC50 (96-h) 0.34 Johnson and Finley, 1980 

Bensulfide [741-58-2] Salmo gairdneri LC50 (24-h) -0.02 Mayer and Ellersieck, 1986 
LC50 (96-h) -0.14 Mayer and Ellersieck, 1986 

rats LD50
b 2.89 Humburg et al., 1989 

Bensulfuron-methyl 
[83055-99-6] Salmo gairdneri LC50 (96-h) >2.81 Humburg et al., 1989 

Bentazon [25057-89-0] Lepomis machrochirus LC50 (96-h) 2.79 Humburg et al., 1989 
Salmo gairdneri LC50 (96-h) 2.28 Humburg et al., 1989 
cats LD50

b 2.70 Humburg et al., 1989 
mice LD50

b 2.60 Humburg et al., 1989 
rabbits LD50

b 2.88 Humburg et al., 1989 
rats LD50

b 3.04 Humburg et al., 1989 
Benthiocarb [408-27-5] Salmo gairdneri LC50 (24-h) 0.29 Mayer and Ellersieck, 1986 

LC50 (96-h) 0.06 Mayer and Ellersieck, 1986 
Cyprinodon variegatus LC50 (96-h) 0.14 Schimmel et al., 1983 
Mysidopsis bahia LC50 (96-h) -0.48 Schimmel et al., 1983 

Benzalazine [64896-26-0] rats LD50
b >4.00 Herzog and Leuschner, 1994 

1,4-Benzodioxan [493-09-4] Daphnia pulex EC50 (48-h) 1.46 Passino and Smith, 1987 
Benzonitrile [100-47-0] Spirostomum ambiguum EC50 (24-h)  2.70 Nałecz-Jawecki and Sawicki, 1999 

EC50 (48-h)  2.60 Nałecz-Jawecki and Sawicki, 1999 
LC50 (24-h)  3.10 Nałecz-Jawecki and Sawicki, 1999 
LC50 (48-h)  2.98 Nałecz-Jawecki and Sawicki, 1999 

Benzophenone [119-61-9] Pimephales promelas LC50 (96-h) 1.17 Veith et al., 1983 
Benzothiophene [95-15-8] Daphnia magna IC50 (¼-h) 0.23 Seymour et al., 1997 
     LC50 (24-h) 1.77 Seymour et al., 1997 
Benzoyl chloride [100-44-7] Pimephales promelas LC50 (24-h) 1.63 Curtis et al., 1978 

LC50 (48-h) 1.54 Curtis et al., 1978 
LC50 (96-h) 1.54 Curtis et al., 1978 

Benzoylpropethyl [22212-15-1] Lepomis machrochirus LC50 (96-h) 0.08 Johnson and Finley, 1980 
   Pimephales promelas LC50 (96-h) -0.07 Johnson and Finley, 1980 
Benzyl acetate [140-11-4] Oryzias latipes LC50 (96-h) 0.60 Holcombe et al., 1995 
Beryllium [7440-41-7] Daphnia magna LC50 (24-h) 0.28 LeBlanc, 1980 

LC50 (48-h) 0.00 LeBlanc, 1980 
1,1′-Bicyclohexyl [92-51-3] Daphnia pulex  EC50 (48-h) -1.46 Passino-Reader et al., 1997 
Bifenox [42576-02-3] rats LD50

b >3.70 Humburg et al., 1989 
Bifenthrin [82657-04-3] Ceriodaphnia dubia LC50 (96-h) -1.30 Yang et al., 2006 
Binapacryl [485-31-4] Ictalurus punctatus LC50 (96-h) -1.82 Johnson and Finley, 1980 
   Lepomis cyanellus LC50 (96-h) -1.37 Johnson and Finley, 1980 
   Lepomis machrochirus LC50 (24-h) -1.38 Mayer and Ellersieck, 1986 

LC50 (96-h) -1.40 Johnson and Finley, 1980 
   Salmo gairdneri LC50 (96-h) -1.30 Johnson and Finley, 1980 
Bioallethrin ((S)-cyclopentenyl 
 isomer) [28434-00-6] Ictalurus punctatus LC50 (96-h) -1.82 Johnson and Finley, 1980 

Lepomis machrochirus LC50 (96-h) -1.62 Johnson and Finley, 1980 
Perca flavescens LC50 (96-h) -2.11 Johnson and Finley, 1980 

   Pimephales promelas LC50 (96-h) -1.10 Johnson and Finley, 1980 
Bioban P-1487 [37304-88-4] Platynereis dumerilii EC50 (1-h) -0.49 Hutchinson et al., 1995 

EC50 (48-h) -0.54 Hutchinson et al., 1995 
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LC50 (48-h) -0.49 Hutchinson et al., 1995 
Bis(2-chloroethyl) sulfide 

[505-60-2] mice LC50 (14-d)c -1.37 Vijayaraghavan, 1997 
female mice LC50 (1-h)c 1.63 Kumar and Vijayaraghavan, 1998 

Bis[2-(dimethylamino)ethyl] 
ether [3033-62-3] rats LD50

b 3.08 Ballantyne, 1997  
LC50 (6-d)c 2.22 Ballantyne, 1997 

Boron trifluoride [7637-07-2] rats LC50 (4-h) 0.08 Rusch et al., 1986 
Bromacil [314-40-9] carp LC50 (48-h) 2.21 Humburg et al., 1989 

Lepomis machrochirus LC50 (48-h) 1.85 Humburg et al., 1989 
Salmo gairdneri LC50 (48-h) 1.88 Humburg et al., 1989 
rats LD50

b >3.70 Humburg et al., 1989 
Bromine [7726-95-6] Daphnia magna LC50 (24-h) 0.18 LeBlanc, 1980 

LC50 (48-h) 0.00 LeBlanc, 1980 
Bromine chloride [13863-41-7] Palaemonetes pugio EC50 (48-h) -0.30 Burton and Margrey, 1978 

EC50 (96-h) -0.40 Burton and Margrey, 1978 
LC50 (24-h) 0.04 Burton and Margrey, 1978 
LC50 (48-h) -0.10 Burton and Margrey, 1978 
LC50 (96-h) -0.22 Burton and Margrey, 1978 

Callinectes sapidus LC50 (48-h) 0.08 Burton and Margrey, 1978 
LC50 (96-h) -0.10 Burton and Margrey, 1978 

2-Bromochlorobenzene 
 [694-80-4] Daphnia magna EC50 (48-h) 0.00 Marchini et al., 1999 
3-Bromochlorobenzene 
 [108-37-2] Daphnia magna EC50 (48-h) 0.31 Marchini et al., 1999 
4-Bromochlorobenzene 
 [106-39-8] Daphnia magna EC50 (48-h) -0.01 Marchini et al., 1999 
Bromocyclohexane [108-85-0] Daphnia pulex  EC50 (48-h) 0.78 Smith et al., 1988 
1-Bromo-2,6-dichlorobenzene 
 [19393-92-1] Daphnia magna EC50 (48-h) -0.39 Marchini et al., 1999 
1-(Bromomethyl)cyclohexene 
 [37677-17-1] Daphnia pulex EC50 (48-h) 1.13 Passino and Smith, 1987 
2-Bromopropane [75-26-3] 6 mice (3 males, 3 females) LC50 (4-h)a 4.49 Kim et al., 1996 

LC100 (4-h)a 4.52 Kim et al., 1996 
1-Bromo-2,4,6-trichloro- 
 benzene [19393-92-1] Daphnia magna EC50 (48-h) 0.76 Marchini et al., 1999 
Butachlor [23184-66-9] carp LC50 (96-h) -0.49 Humburg et al., 1989 

crayfish LC50 (96-h) 1.41 Humburg et al., 1989 
Daphnia magna LC50 (96-h) 0.38 Humburg et al., 1989 
Lepomis machrochirus LC50 (96-h) -0.36 Humburg et al., 1989 
Salmo gairdneri LC50 (96-h) -0.28 Humburg et al., 1989 
bobwhite quail LD50

b 4.00 Humburg et al., 1989 
mallard duck LD50

b 3.67 Humburg et al., 1989 
rats LD50

b 3.30 Humburg et al., 1989 
Butanoic acid [107-92-6] Hyale plumulosa LC50 (48-h)d 2.40 Onitsuka et al., 1989 

Oryzias latipes LC50 (48-h) 1.95 Onitsuka et al., 1989 
LC50 (48-h)d 2.36 Onitsuka et al., 1989 

Butylate [2008-41-5] Salmo gairdneri LC50 (24-h) 0.60 Mayer and Ellersieck, 1986 
LC50 (96-h) 0.32 Mayer and Ellersieck, 1986 

Lepomis machrochirus LC50 (24-h) -0.05 Mayer and Ellersieck, 1986 
LC50 (96-h) -0.68 Mayer and Ellersieck, 1986 

Butyl ether [142-96-1] Cyprinodon variegatus LC50 (24-h) 0.38 Heitmuller et al., 1981 
LC50 (48-h) 0.38 Heitmuller et al., 1981 
LC50 (72-h) 0.38 Heitmuller et al., 1981 
LC50 (96-h)d 0.38 Heitmuller et al., 1981 

Daphnia magna LC50 (24-h) 1.51 LeBlanc, 1980 
LC50 (48-h) 1.41 LeBlanc, 1980 

Pimephales promelas LC50 (96-h) 1.51 Veith et al., 1983 
Butyl nitrite [544-16-1] Sprague-Dawley rats LC50 (4-h)a 2.62 Klonne et al., 1987a 
Cacodylic acid [75-60-5] male rat LD50

b 2.86 Stevens et al., 1979 
female rat LD50

b 2.72 Stevens et al., 1979 
male and female albino rats LD50

b 2.92 Humburg et al., 1989 
Cadmium [7440-43-9] Daphnia galeata mendotae EC50 (96-h) -1.52 Marshall, 1979 
 Ceridaphnia dubia EC50 (48-h) -1.27 Bitton et al., 1996 
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Acrobeloides buetschlii LC50 (24-h) 2.00 Kammenga et al., 1994 
LC40 (48-h) 1.97 Kammenga et al., 1994 
LC50 (72-h) 1.77 Kammenga et al., 1994 

Aedes aegypti LC50 (24-h) 1.22 Rayms-Keller et al., 1998 
Aporcelaimellus obtus-  

caudatus LC50 (48-h) 1.38 Kammenga et al., 1994 
Aphelenchus avenae LC50 (24-h) >1.95 Kammenga et al., 1994 

LC50 (72-h) 1.17 Kammenga et al., 1994 
Caenorhabditis elegans LC50 (24-h) 1.47 Kammenga et al., 1994 

LC40 (48-h) 1.18 Kammenga et al., 1994 
LC50 (72-h) 1.17 Kammenga et al., 1994 

Cephalobus persegnis LC50 (24-h) 1.29 Kammenga et al., 1994 
LC40 (48-h) 1.08 Kammenga et al., 1994 
LC50 (72-h) 0.97 Kammenga et al., 1994 

Dorylaimus stagnalis LC50 (24-h) 1.58 Kammenga et al., 1994 
LC50 (48-h) 1.24 Kammenga et al., 1994 
LC50 (96-h) 1.01 Kammenga et al., 1994 

Diplogasteritus sp. LC50 (24-h) 0.62 Kammenga et al., 1994 
LC40 (48-h) 0.52 Kammenga et al., 1994 
LC50 (72-h) 0.52 Kammenga et al., 1994 

Homarus americanus LC50 (96-h) -1.11 Johnson and Gentile, 1979 
Mytilopsis sallei LC50 (96-h) -0.15 Uma Devi, 1996 
Ranatra elongata LC50 (24-h) -0.30 Shukla et al., 1983 

LC50 (48-h) -0.36 Shukla et al., 1983 
LC50 (72-h) -0.45 Shukla et al., 1983 
LC50 (96-h) -0.54 Shukla et al., 1983 

Poecilia reticulata LC50 (48-h) 1.75 Miliou et al., 1998 
Plectus acuminatus LC50 (24-h) 1.65 Kammenga et al., 1994 

LC40 (48-h) 1.17 Kammenga et al., 1994 
LC50 (72-h) 1.08 Kammenga et al., 1994 

Prionchulus punctatus LC50 (24-h) 1.39 Kammenga et al., 1994 
Rhabditis sp. LC50 (24-h) 1.48 Kammenga et al., 1994 

LC40 (48-h) 1.28 Kammenga et al., 1994 
LC50 (72-h) 1.15 Kammenga et al., 1994 

Tigriopus brevicornis LC50 (96-h) -1.32 Forget et al., 1998 
Tobrilus gracilis LC50 (24-h) 1.36 Kammenga et al., 1994 

LC40 (48-h) 1.30 Kammenga et al., 1994 
LC50 (72-h) 1.13 Kammenga et al., 1994 

Tylenchus elegans LC50 (24-h) >1.95 Kammenga et al., 1994 
Cadmium chloride 
 [10108-64-2] Daphnia pulex EC50 (48-h) -0.50 Elnabarawy et al., 1986 
  Spirostomum teres LC50 (0.5-h) -0.92 Twagilimana et al., 1998 

LC50 (24-h) -0.29 Twagilimana et al., 1998 
Brachydanio rerio LC50 (48-h) 0.40 Slooff, 1979 
Scylla seratta Forskall LC50 (48-h) -1.11 Ramachandran et al., 1997 
Gammarus italicus LC10 (24-h) -0.04 Pantani et al., 1997 
Echinogammarus tibaldii LC50 (24-h) 0.04 Pantani et al., 1997 
Drosophila melanogaster LC50 1.67 Atkins et al., 1991 
Xenopus laevis LC50 (96-h) 0.77 Sunderman et al., 1991 

Cadmium sulfate 
 [10124-36-4] Daphnia pulex EC50 (24-h) -0.92 Ingersoll and Winner, 1982 
    EC50 (48-h) -0.98 Ingersoll and Winner, 1982 
    EC50 (72-h) -1.09 Ingersoll and Winner, 1982 
  Porcellio laevis LD50 (96-h)b 4.43 Odendaal and Reinecke, 1999 
Caffeine [58-08-2] Daphnia magna EC50 (24-h) 2.83 Lilius et al., 1995 
Calciferol [50-14-6] rats LD50

b 1.75 Worthing and Hance, 1991 
Camphene [79-92-5] Cyprinodon variegatus LC50 (24-h) 0.26 Heitmuller et al., 1981 

LC50 (48-h) 0.30 Heitmuller et al., 1981 
LC50 (72-h) 0.30 Heitmuller et al., 1981 
LC50 (96-h)d 0.28 Heitmuller et al., 1981 

Daphnia magna LC50 (24-h) 1.66 LeBlanc, 1980 
LC50 (48-h) 1.34 LeBlanc, 1980 

Captafol [2425-06-1] Carassius auratus LC50 (96-h) -0.75 Johnson and Finley, 1980 
   Salmo gairdneri LC50 (24-h) -1.40 Mayer and Ellersieck, 1986 



1320    Groundwater Chemicals Desk Reference 
 

 

  Results 
Chemical [CASRN] Species log, mg/L Reference  

LC50 (96-h) -1.68 Johnson and Finley, 1980 
   Ictalurus punctatus LC50 (96-h) -1.55 Johnson and Finley, 1980 

Lepomis machrochirus LC50 (96-h) -1.47 Johnson and Finley, 1980 
Captan [133-06-2] Salmo gairdneri LC50 (96-h) -1.14 Johnson and Finley, 1980 
   Ictalurus punctatus LC50 (96-h) -1.11 Johnson and Finley, 1980 

Lepomis machrochirus LC50 (96-h) -0.85 Johnson and Finley, 1980 
Oncorhynchus kisutch LC50 (96-h) -0.86 Johnson and Finley, 1980 
Oncorhynchus tshawytscha LC50 (96-h) -1.25 Johnson and Finley, 1980 
Perca flavescens LC50 (96-h) -0.92 Johnson and Finley, 1980 
Pimephales promelas LC50 (96-h) -0.70 Johnson and Finley, 1980 
Salmo clarki LC50 (96-h) -1.25 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) -1.14 Johnson and Finley, 1980 
Salmo trutta LC50 (96-h) -1.10 Johnson and Finley, 1980 
Salvelinus namaycush  LC50 (96-h) -1.14 Johnson and Finley, 1980 

Carbophenothion [786-19-6] Ictalurus punctatus LC50 (96-h) 0.78 Johnson and Finley, 1980 
   Lepomis cyanellus LC50 (96-h) -0.55 Johnson and Finley, 1980 
   Lepomis machrochirus LC50 (96-h) -1.89 Johnson and Finley, 1980 
Carbophenothion-methyl 
 [953-17-3] Gammarus fasciatus LC50 (96-h) -1.96 Johnson and Finley, 1980 
   Ictalurus punctatus LC50 (96-h) 0.45 Johnson and Finley, 1980 
   Lepomis machrochirus LC50 (96-h) -0.02 Johnson and Finley, 1980 

Micropterus salmoides LC50 (96-h) -0.21 Johnson and Finley, 1980 
Pteronarcys californica LC50 (96-h) -2.21 Johnson and Finley, 1980 
Salmo clarki LC50 (96-h) 0.08 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) -0.12 Johnson and Finley, 1980 

3-Carboxyfenitrooxon 
 [54812-32-7] Daphnia pulex EC50 (3-h) 1.00 Miyamoto et al., 1978 
3-Carboxy-4-nitrophenol 
 [610-37-7] Daphnia pulex  EC50 (3-h) 1.00 Miyamoto et al., 1978 
(S)-α-Cedrene [469-61-4] Daphnia pulex  EC50 (48-h) -1.36 Passino-Reader et al., 1997 
Cetyltrimethylammonium  

bromide [57-09-0] Gammarus italicus LC10 (24-h) -0.14 Pantani et al., 1997 
Echinogammarus tibaldii LC50 (24-h) -0.62 Pantani et al., 1997 

Chloramben [133-90-4] rats LD50
b ~3.54 Humburg et al., 1989 

Chloramphenicol [56-75-7] Daphnia magna EC50 (24-h) 2.74 Lilius et al., 1995 
Chlorfenac [85-34-7] Daphnia magna EC50 (48-h) -1.53 Mayer and Ellersieck, 1986 
   Daphnia pulex EC50 (48-h) 0.65 Johnson and Finley, 1980 

Simocephalus serrulatus EC50 (48-h) 0.82 Johnson and Finley, 1980 
Gammarus fasciatus LC50 (96-h) >2.00 Johnson and Finley, 1980 
Lepomis machrochirus LC50 (96-h) 1.61 Johnson and Finley, 1980 
Lepomis microlophus LC50 (96-h) 1.08 Johnson and Finley, 1980 
Pteronarcys californica LC50 (96-h) 1.78 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) 1.04 Johnson and Finley, 1980 
mice LD50

b 3.02 Humburg et al., 1989 
rats LD50

b 3.25 Humburg et al., 1989 
Chlorfenac-sodium 
 [2439-00-1] Daphnia pulex EC50 (48-h) 0.65 Sanders and Cope, 1966 
Chlorfenethol [80-06-8] Daphnia magna EC50 (48-h) -0.57 Mayer and Ellersieck, 1986 
   Pimephales promelas LC50 (96-h) 0.15 Johnson and Finley, 1980 
Chlorfenvinphos [470-90-6] male Fischer rats LC50 (4-h)a -0.89 Takahashi et al., 1994 
Chlorflurenol [2464-31-4] Lepomis machrochirus LC50 (96-h) 0.86 Humburg et al., 1989 

Salmo gairdneri LC50 (96-h) 0.51 Humburg et al., 1989 
bobwhite quail LD50

b 4.00 Humburg et al., 1989 
Chlorimuron [99283-00-8]  rats LD50

b >3.60 Humburg et al., 1989 
Chlormephos [24934-91-6] Gammarus italicus LC10 (24-h) -0.11 Pantani et al., 1997 

Echinogammarus tibaldii LC50 (24-h) -1.40 Pantani et al., 1997 
Chlormequat chloride 
 [999-81-5] Pimephales promelas LC50 (96-h) >2.00 Johnson and Finley, 1980 
Chloroamine [10599-90-3] Chironomidae larvae LC50 (75-min) 1.51 Brozaet al., 1998 
Chlorobenzilate [510-15-6] Daphnia pulex EC50 (48-h) -0.06 Mayer and Ellersieck, 1986 

Simocephalus serrulatus EC50 (48-h) -0.26 Mayer and Ellersieck, 1986 
2-Chlorobenzotrifluoride 
 [88-16-4] Daphnia magna EC50 (48-h) 0.05 Marchini et al., 1999 
4-Chlorobenzotrifluoride 
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 [98-56-6] Daphnia magna EC50 (48-h) 0.04 Marchini et al., 1999 
1-Chlorobutane [109-69-3] Poecilia reticulata LC50 (7-d) 1.99 Könemann, 1981 
4-Chloro-o-cresol [1570-64-5] male rat LD50

b 3.08 Hattula et al., 1979 
Chlorocyclohexane [542-18-7] Daphnia pulex EC50 (48-h) 0.60 Smith et al., 1988 
4-Chlorodiphenyl ether  

[7005-72-3] Salvelinus fontinalis LC50 (96-h) -0.14 Chui et al., 1990 
2-Chloroethanol [107-07-3] Daphnia pulex EC50 (48-h) 2.53 Elnabarawy et al., 1986 
   Oryzias latipes LC50 (96-h) 1.48 Holcombe et al., 1995 
2-Chlorofluorobenzene 
 [348-51-6] Daphnia magna EC50 (48-h) 0.36 Marchini et al., 1999 
3-Chlorofluorobenzene 
 [625-98-9] Daphnia magna EC50 (48-h) 0.56 Marchini et al., 1999 
4-Chlorofluorobenzene 
 [352-33-0] Daphnia magna EC50 (48-h) 0.23 Marchini et al., 1999 
2-Chloro-6-fluorobenzyl 

chloride [55117-15-2] Daphnia magna EC50 (48-h) -0.42 Marchini et al., 1999 
Chloromethyl methyl ether 

[107-30-2] rats LC50 (14-d)a 1.74 Drew et al., 1975 
hamsters LC50 (14-d)a 1.81 Drew et al., 1975 

1-Chloronaphthalene [90-13-1] Cyprinodon variegatus LC50 (24-h) 0.53 Heitmuller et al., 1981 
LC50 (48-h) 0.40 Heitmuller et al., 1981 
LC50 (72-h) 0.38 Heitmuller et al., 1981 
LC50 (96-h)d 0.38 Heitmuller et al., 1981 

Daphnia magna LC50 (48-h) 0.86 LeBlanc, 1980 
4-Chlorophenol [106-48-9] Daphnia pulex EC50 (24-h) 1.00 Shigeoka et al., 1988 
   Cyprinodon variegatus LC50 (24-h) 0.76 Heitmuller et al., 1981 

LC50 (48-h) 0.73 Heitmuller et al., 1981 
LC50 (72-h) 0.73 Heitmuller et al., 1981 
LC50 (96-h)d 0.73 Heitmuller et al., 1981 

Daphnia magna LC50 (24-h) 0.94 LeBlanc, 1980 
LC50 (48-h) 0.61 LeBlanc, 1980 

Hydra viridissima LC50 (96-h) 1.65 Pollino and Holdway, 1999 
Hydra vulgaris LC50 (96-h) 1.51 Pollino and Holdway, 1999 

4-Chloro-2-methylphenoxy 
acetic acid [94-74-6] Salmo trutta LD50

b 2.17 Hattula et al., 1978 
mice LD50

b 2.90 Humburg et al., 1989 
Chlorothalonil [1897-45-6] Oncorhynchus mykiss LC50 (96-h) -1.12 Ernst et al., 1991 

Mytilus edulis LC50 (96-h) 0.77 Ernst et al., 1991 
Mya arenaria LC50 (96-h) 1.54 Ernst et al., 1991 

4-Chlorotoluene [106-43-4] Pseudokirchneriella 
  subcapitata EC50 (48-h) 1.10 Hsieh et al., 2006 
   Poecilia reticulata LC50 (14-d) 0.77 Könemann, 1981 
Chloroxuron [1982-47-4] Salmo gairdneri LC50 (24-h) 0.57 Mayer and Ellersieck, 1986 

LC50 (96-h) -0.37 Mayer and Ellersieck, 1986 
dogs LD50

b >4.00 Humburg et al., 1989 
female rats LD50

b 3.73 Humburg et al., 1989 
male rats LD50

b 3.57 Humburg et al., 1989 
Chlorpropham [101-21-3] albino rats LD50

b 3.58 Humburg et al., 1989 
mallard ducks LD50

b >3.30 Humburg et al., 1989 
rabbits LD50

b 3.70 Humburg et al., 1989 
Chlorsulfuron [64902-72-3] Lepomis machrochirus LC50 (96-h) >2.40 Humburg et al., 1989 

Salmo gairdneri LC50 (96-h) >2.40 Humburg et al., 1989 
male rats LD50

b 3.74 Humburg et al., 1989 
quail and duck LD50

b >3.00 Humburg et al., 1989 
Cinmethylin [87818-31-3] rats LD50

b 3.65 Humburg et al., 1989 
Clethodim [99129-21-2] Lepomis machrochirus LC50 (96-h) >2.00 Humburg et al., 1989 

Salmo gairdneri LC50 (96-h) 1.83 Humburg et al., 1989 
bobwhite quail LD50

b 3.30 Humburg et al., 1989 
female rats LD50

b 3.13 Humburg et al., 1989 
male rats LD50

b 3.21 Humburg et al., 1989 
Clomazone [81777-89-1] Atlantic silverside LC50 (96-h) 0.80 Humburg et al., 1989 

Daphnia magna LC50 (96-h) 0.72 Humburg et al., 1989 
Eastern oysters LC50 (96-h) 0.72 Humburg et al., 1989 
Lepomis machrochirus LC50 (96-h) 1.53 Humburg et al., 1989 
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Salmo gairdneri LC50 (96-h) 1.28 Humburg et al., 1989 
Sheepshead minnow LC50 (96-h) 1.61 Humburg et al., 1989 
bobwhite quail LD50

b >3.40 Humburg et al., 1989 
female rats LD50

b 3.19 Humburg et al., 1989 
male rats LD50

b 3.41 Humburg et al., 1989 
Clonitralide [1420-04-8] Daphnia magna EC50 (48-h) -0.72 Johnson and Finley, 1980 

Chironomus plumosus EC50 (48-h) 0.20 Mayer and Ellersieck, 1986 
Schistosoma mansoni 

miracidia LC50 (2-h)a -1.22 Tchounwou et al., 1991a 
LC50 (4-h)a -1.52 Tchounwou et al., 1991a 
LC50 (6-h)a -1.70 Tchounwou et al., 1991a 

 Salmo gairdneri LC50 (96-h) 2.53 Johnson and Finley, 1980 
Clopyralid [1702-17-6] Lepomis machrochirus LC50 (96-h) 2.10 Humburg et al., 1989 

Salmo gairdneri LC50 (96-h) 2.01 Humburg et al., 1989 
rats LD50

b 3.63 Humburg et al., 1989 
Cobalt chloride [7646-79-9] Xenopus laevis EC50 (96-h) 0.51 Plowman et al., 1991 

LC50 (96-h) 3.13 Plowman et al., 1991 
Copper [7440-50-8] Ceridaphnia dubia EC50 (48-h) -1.96 Bitton et al., 1996 
   Acroneuria lycorias larva LC50 (96-h) 0.92 Warnick and Bell, 1969 

Aedes aegypti LC50 (24-h) 1.52 Rayms-Keller et al., 1998 
Chironomus decorus LC50 (48-h) -0.13 Kosalwat and Knight, 1987 
Chironomus riparius LC50 (48-h) 0.08 Taylor et al., 1991 

LC50 (96-h) -0.15 Taylor et al., 1991 
LC50 (10-d) -0.70 Taylor et al., 1991 

Daphnia magna LC50 (72-h) -1.05 Winner and Farrell, 1976 
Gammarus pulex LC50 (48-h) -1.33 Taylor et al., 1991 

LC50 (96-h) -1.43 Taylor et al., 1991 
LC50 (10-d) -1.48 Taylor et al., 1991 

Gammarus pseudolimnaeus LC50 (96-h) -1.70 Arthur and Leonard, 1970 
Hydra viridissima LC50 (96-h) -2.07 Pollino and Holdway, 1999 
Pimephales promelas LC50 (96-h) 0.34 Brungs et al., 1976 
Salmo gairdneri LC50 (72-h) -0.40 Brown, 1968 
Hydra vulgaris LC50 (96-h) -1.59 Pollino and Holdway, 1999 
Scyliorhinus canicula LC50 (24-h) 1.20 Torres et al., 1987 

LC50 (48-h) 0.60 Torres et al., 1987 
Homarus americanus LC50 (96-h) -1.32 Johnson and Gentile, 1979 
Corophium sp. LC50 (96-h) -1.08 Hyne and Everett, 1998 

Copper acetate [142-71-2] Pimephales promelas LC50 (24-h) -0.32 Curtis et al., 1978 
LC50 (48-h) -0.38 Curtis et al., 1978 
LC50 (96-h) -0.41 Curtis et al., 1978 

Copper sulfate [7758-98-7] Daphnia magna EC50 (24-h) 0.19 Lilius et al., 1995 
Daphnia pulex EC50 (24-h) 0.09 Lilius et al., 1995 
Spirostomum teres LC50 (0.5-h) -0.37 Twagilimana et al., 1998 

LC50 (24-h) -1.43 Twagilimana et al., 1998 
Daphnia magna LC50 (24-h) -0.42 Ferrando et al., 1992 
Brachionus calyciflorus LC50 (24-h) -1.12 Ferrando et al., 1992 
Salmo gairdneri LC50 (24-h) -0.82 Mayer and Ellersieck, 1986 

LC50 (96-h) -0.87 Johnson and Finley, 1980 
Gammarus fasciatus LC50 (48-h) -0.72 Judy, 1979 
Lepomis cyanellus LC50 (96-h) 0.55 Johnson and Finley, 1980 
Lepomis machrochirus LC50 (96-h) -0.05 Johnson and Finley, 1980 
Pimephales promelas LC50 (96-h) -0.08 Johnson and Finley, 1980 
rats LD50

b 2.67 Humburg et al., 1989 
Correx [2235-25-8] Salmo gairdneri LC50 (24-h) 0.20 Mayer and Ellersieck, 1986 
Coumaphos [56-72-4] Simocephalus serrulatus EC50 (48-h) -3.00 Mayer and Ellersieck, 1986 

Gammarus fasciatus LC50 (96-h) -4.13 Johnson and Finley, 1980 
   Ictalurus punctatus LC50 (96-h) -0.08 Johnson and Finley, 1980 

Lepomis machrochirus LC50 (96-h) -0.47 Johnson and Finley, 1980 
   Micropterus salmoides LC50 (96-h) 0.04 Johnson and Finley, 1980 
   Samo clarki LC50 (96-h) -0.06 Johnson and Finley, 1980 

Salmo gairdneri LC50 (24-h) 0.48 Mayer and Ellersieck, 1986 
LC50 (96-h) -0.05 Johnson and Finley, 1980 

   Salvelinus namaycush LC50 (96-h) -0.23 Johnson and Finley, 1980 
   Stizostedion vitreum LC50 (96-h) -0.11 Johnson and Finley, 1980 
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Crotoxyphos [7700-17-6] Ictalurus punctatus LC50 (96-h) 0.41 Johnson and Finley, 1980 
   Pimephales promelas LC50 (96-h) 1.08 Johnson and Finley, 1980 
   Lepomis machrochrius LC50 (24-h) -0.82 Johnson and Finley, 1980 
   Micropterus salmoides LC50 (96-h) 0.04 Johnson and Finley, 1980 
   Gammarus lacustris LC50 (24-h) -1.31 Johnson and Finley, 1980 
   Pteronarcys californica LC50 (24-h) -2.66 Johnson and Finley, 1980 
   Salmo clarki LC50 (24-h) -1.29 Johnson and Finley, 1980 
   Salmo gairdneri LC50 (24-h) -1.00 Mayer and Ellersieck, 1986 

LC50 (96-h) -1.14 Johnson and Finley, 1980 
Cryolite [15096-52-3] Daphnia pulex EC50 (48-h) 1.00 Mayer and Ellersieck, 1986 

Simocephalus serrulatus EC50 (48-h) 0.70 Mayer and Ellersieck, 1986 
   Lepomis machrochrius LC50 (24-h) >2.60 Johnson and Finley, 1980 

Salmo gairdneri LC50 (24-h) -0.80 Mayer and Ellersieck, 1986 
LC50 (96-h) 1.67 Johnson and Finley, 1980 

Cupric chloride [7758-89-6] Gammarus italicus LC10 (24-h) -0.77 Pantani et al., 1997 
Echinogammarus tibaldii LC50 (24-h) -0.23 Pantani et al., 1997 

Cyanazine [21725-46-2] Ictalurus punctatus LC50 (96-h) 1.24 Johnson and Finley, 1980 
   Pimephales promelas LC50 (96-h) 1.21 Johnson and Finley, 1980 
   Salmo gairdneri LC50 (24-h) 1.08 Mayer and Ellersieck, 1986 

LC50 (96-h) 0.95 Mayer and Ellersieck, 1986 
rats LD50

b 2.52 Humburg et al., 1989 
Cycloate [1134-23-2] Salmo gairdneri LC50 (96-h) 0.65 Humburg et al., 1989 

female rats LD50
b 3.50 Humburg et al., 1989 

male rats LD50
b 3.30 Humburg et al., 1989 

Cyclododecane [294-62-2] Daphnia pulex  EC50 (48-h) 1.32 Passino and Smith, 1997 
Cyclohexylbenzene [827-52-1] Daphnia pulex  EC50 (48-h) -0.26 Passino-Reader et al., 1997 
1-(Cyclohex-1-yloxy)tri- 
 methyl silane [6651-36-1] Daphnia pulex  EC50 (48-h) 1.61 Smith et al., 1988 
Cyhexatin [13171-70-5] Daphnia magna EC50 (48-h) -3.77 Mayer and Ellersieck, 1986 
4-Cymene [99-87-6] Cyprinodon variegatus LC50 (24-h) 0.26 Heitmuller et al., 1981 

LC50 (48-h) 0.30 Heitmuller et al., 1981 
LC50 (72-h) 0.30 Heitmuller et al., 1981 
LC50 (96-h)d 0.28 Heitmuller et al., 1981 

Daphnia magna LC50 (24-h) 0.97 LeBlanc, 1980 
LC50 (48-h) 0.81 LeBlanc, 1980 

Cypermethrin [52315-07-8] Ceriodaphnia dubia LC50 (96-h) -0.71 Yang et al., 2006 
 Palaemonetes pugio LC50 (96-h) -4.80 Clark et al., 1987 
   Labeo rohita LC50 (96-h) -2.28 Philip et al., 1995 
   Salmo gairdneri LC50 (96-h) -1.26 Coats and O’Donnell-Jeffrey, 1979 
Daimuron [42609-52-9] rats LD50

b >3.70 Worthing and Hance, 1991 
Dalapon [75-99-0] Daphnia pulex EC50 (48-h) 1.04 Johnson and Finley, 1980 

Simocephalus serrulatus EC50 (48-h) 1.20 Mayer and Ellersieck, 1986 
Pteronarcys californica EC50 (48-h) >3.00 Johnson and Finley, 1980 

   Lepomis machrochrius LC50 (24-h) 2.02 Johnson and Finley, 1980 
chicks (mixed) LD50

b 3.75 Humburg et al., 1989 
female guinea pigs LD50

b 3.59 Humburg et al., 1989 
female rabbits LD50

b 3.59 Humburg et al., 1989 
female rats LD50

b 3.88 Humburg et al., 1989 
male rats LD50

b 3.97 Humburg et al., 1989 
mallard ducks LD50

b >3.70 Worthing and Hance, 1991 
Dazomet [533-74-4] male albino mice LD50

b 2.81 Humburg et al., 1989 
rats LD50

b 2.72 Worthing and Hance, 1991 
2,4-DB [94-82-6] Lepomis machrochirus LC50 (96-h) 0.88 Johnson and Finley, 1980 
   Pimephales promelas LC50 (96-h) 1.26 Johnson and Finley, 1980 
   Pteronarcys californica LC50 (96-h) 1.18 Johnson and Finley, 1980 
   Salmo gairdneri LC50 (96-h) 0.30 Johnson and Finley, 1980 
2,4-DB-dimethylamine 

[2758-42-1] Salmo gairdneri LC50 (96-h) 0.605 Humburg et al., 1989 
2,4-D butoxylethyl ester Daphnia magna EC50 (48-h) 0.61 Mayer and Ellersieck, 1986 

[1929-73-3] Cypridopsis vidua EC50 (48-h) 0.34 Mayer and Ellersieck, 1986 
Chironomus plumosus EC50 (48-h) -0.10 Mayer and Ellersieck, 1986 

2,4-D butyl ester [94-80-4] Pteronarcella badia LC50 (96-h) 0.18 Johnson and Finley, 1980 
Salmo clarki LC50 (96-h) -0.05 Johnson and Finley, 1980 
Salvelinus namaycush LC50 (96-h) -0.05 Johnson and Finley, 1980 
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DCPA [1861-32-1] Daphnia magna EC50 (48-h) >2.00 Mayer and Ellersieck, 1986 

Chironomus plumosus EC50 (48-h) >2.00 Mayer and Ellersieck, 1986 
male albino mice LD50

b >4.00 Humburg et al., 1989 
2,4-D dimethylamine 

[2008-39-1] Daphnia magna EC50 (48-h) >2.00 Mayer and Ellersieck, 1986 
Cypridopsis vidua EC50 (48-h) 0.90 Mayer and Ellersieck, 1986 
Chironomus plumosus EC50 (48-h) >2.00 Mayer and Ellersieck, 1986 

Decanoic acid [334-48-5] Hyale plumulosa LC50 (48-h)d 1.61 Onitsuka et al., 1989 
Oryzias latipes LC50 (48-h)d 1.49 Onitsuka et al., 1989 

1-Decanol [112-30-1] Vibrio fischeri EC50 (¼-h) -2.38 Gustavson et al., 1998 
   Pimephales promelas LC50 (96-h) 0.38 Veith et al., 1983 
2-Decanone [693-54-9] Pimephales promelas LC50 (96-h) 0.76 Veith et al., 1983 
Decyl bromide [112-29-8] Daphnia pulex EC50 (48-h) -1.13 Smith et al., 1988 
O-Decylhydroxylamine 
 [29812-79-1] Daphnia pulex EC50 (48-h) -1.12 Smith et al., 1988 
Deltamethrin [52918-63-5] Poecilia reticulata LC50

a -1.80 Mittal et al., 1994 
ducks LD50

b >3.67 Worthing and Hance, 1991 
Demeton [8065-48-3] Daphnia pulex EC50 (48-h) -1.85 Johnson and Finley, 1980 

Gammarus fasciatus LC50 (96-h) -1.11 Johnson and Finley, 1980 
   Ictalurus punctatus LC50 (96-h) 0.57 Johnson and Finley, 1980 

Micropterus salmoides LC50 (96-h) -0.83 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) -0.22 Johnson and Finley, 1980 
Stizostedion vitreum LC50 (96-h) -0.64 Johnson and Finley, 1980 

Desmethylfenitrooxon  
 [15930-84-4] Daphnia pulex EC50 (48-h) 1.00 Miyamoto et al., 1978 
Desmethylfenitrothion  
 [4321-64-6] Daphnia pulex EC50 (48-h) 1.00 Miyamoto et al., 1978 
Diallate [2303-16-4] Harlequin fish LC50 (48-h) 0.91 Humburg et al., 1989 

Daphnia magna LC50 (48-h) 0.88 Humburg et al., 1989 
Lepomis machrochirus LC50 (96-h) 0.40 Humburg et al., 1989 
Salmo gairdneri LC50 (96-h) 0.51 Humburg et al., 1989 
rats LD50

b 3.02 Humburg et al., 1989 
Diazepam [439-14-5] Daphnia magna EC50 (24-h) 0.63 Lilius et al., 1995 

Daphnia pulex EC50 (24-h) 1.08 Lilius et al., 1995 
Diazinon [333-41-5] Photobacterium 

phosphoreum EC50 (5-min) 1.01 Somasundaram et al., 1990 
Artemia sp. EC50 (24-h) 1.28 Guzzella et al., 1997 
Brachionus plicatilis EC50 (24-h) 1.45 Guzzella et al., 1997 
Daphnia pulex EC50 (48-h) -3.10 Mayer and Ellersieck, 1986 
Simocephalus serrulatus EC50 (48-h) -2.80 Mayer and Ellersieck, 1986 
Daphnia magna LC50 (24-h) -3.05 Fernandez-Casalderry et al., 1994 
Brachionus calyciflorus LC50 (24-h) 1.47 Fernandez-Casalderry et al., 1992 
Micropterus salmoides LC50 (24-h) -0.05 Pan and Dutta, 1998 
Anguilla anguilla LC50 (24-h) -0.80 Sancho et al., 1992 

LC50 (48-h) -0.96 Sancho et al., 1992 
LC50 (72-h) -1.05 Sancho et al., 1992 
LC50 (96-h) -1.10 Sancho et al., 1992 
LC50 (96-h) -1.08 Ceŕon et al., 1996 

Oryzias latipes LC50 (48-h) 0.64 Tsuda et al., 1997 
Salmo gairdneri LC50 (96-h) -1.05 Johnson and Finley, 1980 

Diazinon oxon [962-58-3] Oryzias latipes LC50 (48-h) -0.66 Tsuda et al., 1997 
Dibenzothiophene sulfoxide 
 [1013-23-6] Daphnia magna IC50 (¼-h) 0.32 Seymour et al., 1997 
     LC50 (48-h) 1.30 Seymour et al., 1997 
1,4-Dibromobenzene 
 [106-37-6] Gambusia affinis LC50 (96-h) -2.52 Chaisuksant et al., 1998 
2,6-Di-tert-butyl-4-cresol 
 [128-37-0] Daphnia pulex EC50 (48-h) 0.16 Passino and Smith, 1987 
Dibutylhexamethylenediamine 

[4835-11-4] rats LC50 (48-h) -0.66 Kennedy and Chen, 1984 
Dibutyl isophthalate 
 [3126-90-7] Pimephales promelas LC50 (96-h) -0.05 DeFoe et al., 1990  
Dibutyl terephthalate 
 [1962-75-0] Pimephales promelas LC50 (96-h) -0.21 DeFoe et al., 1990  
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Dicamba [1918-00-9] Daphnia magna EC50 (48-h) >2.00 Mayer and Ellersieck, 1986 

Lepomis machrochirus LC50 (96-h) 1.70 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) 1.45 Johnson and Finley, 1980 
mallard duck LD50

b 3.30 Humburg et al., 1989 
rats LD50

b 3.23 Humburg et al., 1989 
Dichlobenil [1194-65-6] Daphnia pulex EC50 (48-h) 0.57 Mayer and Ellersieck, 1986 

Simocephalus serrulatus EC50 (48-h) 0.76 Mayer and Ellersieck, 1986 
Carassius auratus LC50 (96-h) 0.89 Johnson and Finley, 1980 
Lepomis machrochirus LC50 (96-h) 0.92 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) 0.80 Johnson and Finley, 1980 
Scenedesmus subspicatus EC10 (96-h) -0.52 Geyer et al., 1985 

EC50 (96-h) 0.43 Geyer et al., 1985 
   Pimephales promelas LC50 (96-h) 0.78 Johnson and Finley, 1980 
Dichlofenthion [97-17-6] Ictalurus punctatus LC50 (96-h) 0.68 Johnson and Finley, 1980 

Lepomis machrochirus LC50 (96-h) 0.09 Johnson and Finley, 1980 
Micropterus salmoides LC50 (96-h) -0.08 Johnson and Finley, 1980 
Salmo clarki LC50 (96-h) -0.19 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) 0.10 Johnson and Finley, 1980 
Stizostedion vitreum LC50 (96-h) -0.10 Johnson and Finley, 1980 

Dichlone [117-80-6] Cypridopsis vidua EC50 (48-h) -1.49 Mayer and Ellersieck, 1986 
Dichlormid [37764-25-3] female rats LD50

b 3.30 Humburg et al., 1989 
2′,4′-Dichloroacetophenone  

[2234-16-4] Pimephales promelas LC50 (96-h) 1.04 Veith et al., 1983 
2,4-Dichloroaniline [554-00-7] Poecilia reticulata LC50 (14-d) 1.07 Könemann, 1981 
3,4-Dichloroaniline [95-76-1] Brachionus calyciflorus LC50 (24-h) 1.79 Ferrando et al., 1992 

Chironomus riparius LC50 (48-h) 1.17 Taylor et al., 1991 
LC50 (96-h) 0.87 Taylor et al., 1991 
LC50 (5-d) 0.74 Taylor et al., 1991 
LC50 (10-d) 0.62 Taylor et al., 1991 

Daphnia magna LC50 (24-h) -0.70 Ferrando et al., 1992 
LC50 (96-h) 0.00 Adema and Vink, 1981 

Dreissena polymorpha LC50 (48-h) 1.34 Adema and Vink, 1981 
Gammarus pulex LC50 (24-h) 1.55 Taylor et al., 1991 

LC50 (48-h) 1.24 Taylor et al., 1991 
LC50 (10-d) 0.70 Taylor et al., 1991 

Hydrozetes lacustris LC50 (96-h) 0.67 Schmitz and Nagel, 1995 
Poecilia reticulata LC50 (96-h) 0.94 Adema and Vink, 1981 
Pristina longiseta LC50 (96-h) 0.40 Schmitz and Nagel, 1995 

2,4-Dichlorobenzotrifluoride 
 [320-60-5] Daphnia magna EC50 (48-h) 0.08 Marchini et al., 1999 
2,4-Dichlorobenzyl chloride 
 [94-99-5] Daphnia magna EC50 (48-h) -0.92 Marchini et al., 1999 

 Poecilia reticulata LC50 (14-d) -0.62 Könemann, 1981 
1,4-Dichloro-2-butene  
 [764-41-0] rats LC50 (4-h) 1.93 Clary, 1977 
trans-1,4-Dichloro-2-butene 

[110-57-6] Poecilia reticulata LC50 (7-d) <1.60 Könemann, 1981 
1,1-Dichloro-1-fluoroethane 

[1717-00-6] rats LC50 (4-h) 4.79 Brock et al., 1995  
LC50* >3.70 Brock et al., 1995 

1,5-Dichloropentane 
 [628-76-2] Poecilia reticulata LC50 (7-d) <1.05 Könemann, 1981 
2,6-Dichlorophenol [87-65-0] Daphnia pulex EC50 (24-h) 1.23 Shigeoka et al., 1988 
3,5-Dichlorophenol [591-35-5] Platynereis dumerilii EC50 (1-h) 0.28 Hutchinson et al., 1995 

EC50 (48-h) 0.33 Hutchinson et al., 1995 
LC50 (48-h) 0.55 Hutchinson et al., 1995 

1,1-Dichloropropane [78-99-9] Daphnia magna LC50 (24-h) 1.36 LeBlanc, 1980 
LC50 (48-h) 1.48 LeBlanc, 1980 

1,3-Dichloropropane [142-28-9] Cyprinodon variegatus LC50 (24-h) 1.94 Heitmuller et al., 1981 
LC50 (48-h) 1.94 Heitmuller et al., 1981 
LC50 (72-h) 1.94 Heitmuller et al., 1981 
LC50 (96-h)d 1.94 Heitmuller et al., 1981 

Poecilia reticulata LC50 (7-d) 1.92 Könemann, 1981 
1,3-Dichloropropene [542-75-6] Cyprinodon variegatus LC50 (24-h) 0.83 Heitmuller et al., 1981 
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LC50 (48-h) 0.52 Heitmuller et al., 1981 
LC50 (72-h) 0.34 Heitmuller et al., 1981 
LC50 (96-h)d 0.26 Heitmuller et al., 1981 

Daphnia magna LC50 (24-h) 0.86 LeBlanc, 1980 
LC50 (48-h) 0.79 LeBlanc, 1980 

2,3-Dichloropropene [78-88-6] Poecilia reticulata LC50 (7-d) <1.05 Könemann, 1981 
Dichlorprop [120-36-5] mice LD50

b 2.60 Humburg et al., 1989 
rats LD50

b 2.90 Humburg et al., 1989 
Dichlorosilane [4109-96-0] male mice LC50 (4-h)a 2.16 Nakashima et al., 1996 
2,4-Dichlorotoluene [95-73-8] Daphnia magna EC50 (48-h) 0.10 Marchini et al., 1999 
   P.   subcapitata EC50 (48-h) 0.62 Hsieh et al., 2006 
   Poecilia reticulata LC50 (14-d) 0.67 Könemann, 1981 
3,4-Dichlorotoluene [95-75-0] Pimephales promelas LC50 (96-h) 0.46 Veith et al., 1983 
α,α′-Dichloro-m-xylene 

[626-16-4] Poecilia reticulata LC50 (14-d) -0.92 Könemann, 1981 
Diclofop-methyl [51338-27-3] bobwhite quail LD50

b 3.64 Humburg et al., 1989 
dogs LD50

b >3.20 Humburg et al., 1989 
rats LD50

b 2.75 Humburg et al., 1989 
Dicofol [115-32-2] Ictalurus punctatus LC50 (96-h) -0.44 Johnson and Finley, 1980 
   Lepomis machrochirus LC50 (96-h) -0.28 Johnson and Finley, 1980 
   Micropterus salmoides LC50 (96-h) -0.40 Johnson and Finley, 1980 
Dicrotophos [141-66-2] Simocephalus serrulatus EC50 (48-h) -0.56 Mayer and Ellersieck, 1986 
 Gammarus fasciatus LC50 (96-h) 0.41 Johnson and Finley, 1980 
 Lepomis machrochirus LC50 (96-h) 1.39 Johnson and Finley, 1980 

Pimephales promelas LC50 (96-h) >1.70 Johnson and Finley, 1980 
Dicyclopentadiene [77-73-6] Daphnia pulex  EC50 (48-h)  0.62 Passino-Reader et al., 1997 
Diepoxybutane [1464-53-5] Poecilia reticulata  LC50 (14-d) 0.43 Deneer et al., 1988 

LC50 (7-d) 2.99 Könemann, 1981 
Diethanolamine [111-42-2] Cyprinodon variegatus LC50 (24-h) >2.73 Heitmuller et al., 1981 
 brine shrimp TLm (24-h) 3.45 Price et al., 1974 

LC50 (48-h) >2.73 Heitmuller et al., 1981 
LC50 (72-h) >2.73 Heitmuller et al., 1981 
LC50 (96-h)d >2.73 Heitmuller et al., 1981 

Daphnia magna LC50 (24-h) 2.23 LeBlanc, 1980 
LC50 (48-h) 1.74 LeBlanc, 1980 

1,2,7,8-Diepoxyoctane 
[2426-07-5] Poecilia reticulata LC50 (14-d) 0.83 Deneer et al., 1988 

Diethatyl ethyl [58727-55-8] bobwhite quail LD50
b >4.00 Humburg et al., 1989 

female albino mice LD50
b 3.61 Humburg et al., 1989 

female albino rats LD50
b 3.57 Humburg et al., 1989 

male albino mice LD50
b 3.22 Humburg et al., 1989 

male albino rats LD50
b 3.37 Humburg et al., 1989 

mallard duck LD50
b >4.00 Humburg et al., 1989 

Diethoxydimethoxysilane 
 [78-62-6] Daphnia pulex EC50 (48-h) 0.10 Passino and Smith, 1987 
2,6-Diethylaniline [579-66-8] Xenopus laevis LC50 (96-h) 1.28 Osano et al., 2002 
Diethylene glycol [111-46-6] Poecilia reticulata LC50 (7-d) 4.79 Könemann, 1981 
 brine shrimp TLm (24-h) >4.00 Price et al., 1974 
Diethylene glycol butyl ether 

[112-34-5] Poecilia reticulata LC50 (7-d) 3.14 Könemann, 1981 
Diethylene glycol ethyl ether 

[111-90-0] Pimephales promelas LC50 (96-h) 4.42 Veith et al., 1983 
Difenzoquat methyl sulfate 

[43222-48-6] female mice LD50
b 1.64 Humburg et al., 1989 

female rats LD50
b 3.03 Humburg et al., 1989 

male mice LD50
b 1.49 Humburg et al., 1989 

male rats LD50
b 1.73 Humburg et al., 1989 

Diflubenzuron [35367-38-5] Daphnia magna EC50 (48-h) 1.18 Mayer and Ellersieck, 1986 
Chironomus plumosus EC50 (48-h) 2.75 Mayer and Ellersieck, 1986 
Hyalella azteca LC50 (96-h) -2.74 Fischer and Hall, 1992 
Ictalurus punctatus LC50 (96-h) >2.00 Johnson and Finley, 1980 
Gammarus pseudolimnaeus LC50 (96-h) -1.52 Johnson and Finley, 1980 
Lepomis machrochirus LC50 (96-h) >2.00 Johnson and Finley, 1980 
Perca flavescens LC50 (96-h) 1.40 Johnson and Finley, 1980 
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Salmo gairdneri LC50 (96-h) >2.18 McKague and Pridmore, 1978 
Salvelinus fontinalis LC50 (96-h) 1.70 Johnson and Finley, 1980 
Skwala sp. LC50 (96-h) >2.00 Fischer and Hall, 1992 
Oncorhynchus kisutch LC50 (96-h) >2.18 McKague and Pridmore, 1978 
Lepomis machrochirus LC50 (96-h) 2.13 Madder and Lockhart, 1978 
Fundulus heteroclitus LC50 (96-h) 2.41 Madder and Lockhart, 1978 
Clistorinia magnifica LC50 (30-d) -1.00 Fischer and Hall, 1992 

1,1-Difluoroethane [75-37-6] rats LC50 (4-h)a >5.69 Keller et al., 1996 
Digoxin [20830-75-5] Daphnia magna EC50 (24-h) 1.38 Lilius et al., 1995 
9,10-Dihydroanthracene 

 [613-31-0] Daphnia pulex  EC50 (48-h) -0.25 Passino-Reader et al., 1997 
1,2-Dihydronaphthalene 

 [447-53-0] Daphnia pulex  EC50 (48-h)  0.63 Passino-Reader et al., 1997 
9,10-Dihydrophenanthrene 

 [776-35-2] Daphnia pulex  EC50 (48-h) -0.38 Passino-Reader et al., 1997 
1,4-Diidobenzene [624-38-4] Daphnia magna EC50 (48-h) -0.08 Marchini et al., 1999 
Diisopropyl ether [108-20-3] Pimephales promelas LC50 (96-h) 1.96 Veith et al., 1983 
Dimethoate [60-51-5] Artemia sp. EC50 (24-h) 2.48 Guzzella et al., 1997 

Brachionus plicatilis EC50 (24-h) 2.39 Guzzella et al., 1997 
Gammarus italicus LC10 (24-h)  0.58 Pantani et al., 1997 
Echinogammarus tibaldii LC50 (24-h) 0.61 Pantani et al., 1997 
Gammarus lacustris LC50 (96-h) -0.70 Johnson and Finley, 1980 
Lepomis machrochirus LC50 (96-h) 0.78 Johnson and Finley, 1980 
Pteronarcys californica LC50 (96-h) -1.37 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) 0.79 Johnson and Finley, 1980 

4-Dimethoxybenzene 
 [150-78-7] Pimephales promelas LC50 (96-h) 2.07 Veith et al., 1983 
2,6-Dimethoxytoluene 

[5673-07-4] Pimephales promelas LC50 (96-h) 1.31 Veith et al., 1983 
Dimethrin [70-38-2] Ictalurus punctatus LC50 (96-h) 0.06 Johnson and Finley, 1980 

Lepomis machrochirus LC50 (96-h) 1.58 Johnson and Finley, 1980 
Perca flavescens LC50 (96-h) 1.45 Johnson and Finley, 1980 

   Pimephales promelas LC50 (96-h) -1.21 Johnson and Finley, 1980 
3,5-Dimethylaniline [108-69-0] Oryzias latipes LC50 (24-h) 1.54 Tonogai et al., 1982 

LC50 (48-h) 1.23 Tonogai et al., 1982 
T. pyriformis LC100 (48-h) 2.44 Schultz et al., 1978 

Dimethylarsinic acid 
 [124-65-2] Lepomis machrochirus LC50 (24-h) 1.32 Mayer and Ellersieck, 1986 

LC50 (96-h) 1.23 Mayer and Ellersieck, 1986 
3,3-Dimethyl-2-butanone 

[75-97-8] Pimephales promelas LC50 (96-h) 1.94 Veith et al., 1983 
N,N-Dimethylethanolamine 

[108-01-0] Wistar rats LC50 (4-h)a 3.22 Klonne et al., 1987 
1,3-Dimethylnaphthalene 
 [575-41-7] Daphnia pulex EC50 (48-h) 0.11 Passino and Smith, 1987 
 Oncorhynchus mykiss LC50 (96-h) -1.96 Edsall, 1991 

rats LC50 (4-h)a 3.16 Ballantyne and Leung, 1996 
2,6-Dimethylnaphthalene 
 [581-42-0] Daphnia pulex EC50 (48-h) -0.71 Smith et al., 1988 
4,6-Dimethylpyridinamine 
 [5407-87-4] Daphnia pulex EC50 (48-h) 0.96 Perry and Smith, 1988 
2,6-Dimethylquinoline Daphnia pulex EC50 (48-h) -0.71 Smith et al., 1988 

[877-43-0] Xenopus laevis LC50 (96-h) 0.81 Dumont et al., 1979 
Dimethyl sulfoxide [67-68-5] Palaemonetes pugio 
    embryos LC50 (4-d) 4.35 Rayburn and Fisher, 1997 

LC50 (12-d) 4.09 Rayburn and Fisher, 1997 
Dintramine [29091-05-2] Ictalurus punctatus LC50 (96-h) 0.14 Johnson and Finley, 1980 

Lepomis machrochirus LC50 (96-h) 0.18 Johnson and Finley, 1980 
Oncorhynchus kisutch LC50 (96-h) -0.22 Johnson and Finley, 1980 
Perca flavescens LC50 (96-h) 0.00 Johnson and Finley, 1980 

   Pimephales promelas LC50 (96-h) 0.16 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) -0.09 Johnson and Finley, 1980 
Salmo trutta LC50 (96-h) -0.23 Johnson and Finley, 1980 
Salvelinus namaycush LC50 (96-h) 0.07 Johnson and Finley, 1980 
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2,3-Dinitrotoluene [602-01-7] Cyprinodon variegatus LC50 (24-h) >0.88 Heitmuller et al., 1981 

LC50 (48-h) 0.70 Heitmuller et al., 1981 
LC50 (72-h) 0.46 Heitmuller et al., 1981 
LC50 (96-h)d 0.36 Heitmuller et al., 1981 

 Daphnia magna LC50 (24-h) 0.45 LeBlanc, 1980 
LC50 (48-h) -0.18 LeBlanc, 1980 

Dinocap [39300-45-3] Carassius auratus LC50 (96-h) -1.70 Johnson and Finley, 1980 
   Gammarus fasciatus LC50 (96-h) -1.12 Johnson and Finley, 1980 

Lepomis machrochirus LC50 (96-h) -1.70 Johnson and Finley, 1980 
   Salmo gairdneri LC50 (96-h) -1.82 Johnson and Finley, 1980 
Dinoseb [88-85-7] Salmo clarki LC50 (96-h) -1.17 Johnson and Finley, 1980 

Salvelinus namaycush LC50 (96-h) -1.36 Johnson and Finley, 1980 
   rats LD50

b 1.76 Humburg et al., 1989 
Dioctyl terephthalate 
 [4654-26-6] Pimephales promelas LC50 (96-h) >-1.04 DeFoe et al., 1990  
Dioxathion [78-34-2] Daphnia magna EC50 (48-h) -3.46 Johnson and Finley, 1980 
   Gammarus fasciatus LC50 (96-h) -2.07 Johnson and Finley, 1980 
   Micropterus sakmoides LC50 (96-h) -1.66 Johnson and Finley, 1980 
   Salmo clarki LC50 (96-h) -0.96 Johnson and Finley, 1980 

Salmo gairdneri LC50 (96-h) -1.16 Johnson and Finley, 1980 
Dipentyl ether [693-65-2] Pimephales promelas LC50 (96-h) 0.51 Veith et al., 1983 
Diphenamide [957-51-7] Carassius auratus LC50 (96-h) 1.72 Johnson and Finley, 1980 
   Cypridopsis vidua EC50 (96-h) 1.71 Johnson and Finley, 1980 
   Daphnia magna EC50 (48-h) 1.76 Johnson and Finley, 1980 
 Asellus brevicaudus LC50 (96-h) >2.00 Johnson and Finley, 1980 
 Gammarus fasciatus LC50 (96-h) >2.00 Johnson and Finley, 1980 

Palaemonetes kadiakensis LC50 (96-h) 1.51 Johnson and Finley, 1980 
   Pimephales promelas LC50 (96-h) 1.68 Johnson and Finley, 1980 

Cypridopsis vidua EC50 (48-h) 1.71 Mayer and Ellersieck, 1986 
Dipropetryn [4147-51-7] rats LD50

b 3.70 Humburg et al., 1989 
Diquat dibromide [85-00-7] Gammarus fasciatus LC50 (96-h) >2.00 Johnson and Finley, 1980 
Disodium arsenate [7778-43-0] Daphnia pulex EC50 (48-h) 1.70 Passino and Novak, 1984 
   Ictalurus melas LC50 (96-h) 2.23 Johnson and Finley, 1980 
   Lepomis machrochirus LC50 (96-h) 2.39 Johnson and Finley, 1980 

Palaemonetes kadiakensis LC50 (96-h) -2.41 Johnson and Finley, 1980 
   Perca flavescens LC50 (96-h) 1.78 Johnson and Finley, 1980 
   Roccus saxatilis LC50 (96-h) -0.60 Wellborn, 1969 
Disulfoton [298-04-4] Gammarus fasciatus LC50 (96-h) -1.28 Johnson and Finley, 1980 
   Icaluris punctatus LC50 (96-h) 0.67 Johnson and Finley, 1980 
   Lepomis machrochirus LC50 (96-h) -0.52 Johnson and Finley, 1980 
   Micropterus salmoides LC50 (96-h) -1.22 Johnson and Finley, 1980 
   Pimephales promelas LC50 (96-h) 0.63 Johnson and Finley, 1980 

Pteronarcys californica LC50 (96-h) -2.30 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) 0.27 Johnson and Finley, 1980 

   male mice LD50 (24-h)b 0.76 Pawar and Fawade, 1978 
female mice LD50 (24-h)b 0.43 Pawar and Fawade, 1978 
male rat LD50 (24-h)b 0.86 Pawar and Fawade, 1978 
female rat LD50 (24-h)b 0.51 Pawar and Fawade, 1978 

Dithianon [3347-22-6] Carassius auratus LC50 (96-h) -0.78 Johnson and Finley, 1980 
   Ictalurus punctatus LC50 (96-h) -0.89 Johnson and Finley, 1980 

Pimephales promelas LC50 (96-h) -0.78 Johnson and Finley, 1980 
Dithiopyr [97886-45-8] Daphnia magna LC50 (48-h) 1.23 Humburg et al., 1989 

common carp LC50 (96-h) -0.14 Humburg et al., 1989 
Lepomis machrochirus LC50 (96-h) -0.15 Humburg et al., 1989 
rainbow trout LC50 (96-h) -0.32 Humburg et al., 1989 
bobwhite quail LD50

b 3.35 Humburg et al., 1989 
Docosane [629-97-0] Cyprinodon variegatus LC50 (24-h) >2.70 Heitmuller et al., 1981 

LC50 (48-h) >2.70 Heitmuller et al., 1981 
LC50 (72-h) >2.70 Heitmuller et al., 1981 
LC50 (96-h)d >2.70 Heitmuller et al., 1981 

Daphnia magna LC50 (24-h) >2.72 LeBlanc, 1980 
1-Dodecanol [112-53-8] Vibrio fischeri EC50 (¼-h) -3.79 Gustavson et al., 1998 
   Pimephales promelas LC50 (96-h) 0.00 Veith et al., 1983 
Dodecylbenzene sulfonic acid, 
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sodium salt [25155-30-0] Gammarus italicus LC10 (24-h)  1.31 Pantani et al., 1997 
Dodecyl chloride [112-52-7] Daphnia pulex EC50 (48-h) -1.89 Smith et al., 1988 
Doxefazepam [40762-15-0] mice, rats, and dogs LD50

b >3.30 Bertoli et al., 1989 
Echinogammarus LC50 (24-h) 1.22 Pantani et al., 1997 

2,4-D propylene glycol butyl 
ether ester [1320-18-9] Cypridopsis vidua EC50 (48-h) -0.04 Johnson and Finley, 1980 

   Daphnia magna EC50 (48-h) 0.08 Johnson and Finley, 1980 
Gammarus fasciatus LC50 (96-h) 0.46 Johnson and Finley, 1980 
Lepomis machrochirus LC50 (96-h) -0.22 Humburg et al., 1989 
Palaemonetes kadiakensis LC50 (96-h) -0.40 Johnson and Finley, 1980 

   Pteronarcella badia LC50 (96-h) 0.38 Johnson and Finley, 1980 
   Pteronarcys californica LC50 (96-h) 0.41 Johnson and Finley, 1980 
   Salmo clarki LC50 (96-h) 0.00 Johnson and Finley, 1980 
   Salmo gairdneri LC50 (96-h) 0.00 Johnson and Finley, 1980 

Salvelinus namaycush LC50 (96-h) 0.04 Johnson and Finley, 1980 
   Simocephalus serrulatus LC50 (48-h) 0.69 Johnson and Finley, 1980 
Ebrotidine [100981-43-9] mice LD50

b 2.56 Grau et al., 1997 
rats LD50

b 2.50 Grau et al., 1997 
Endosulfan [115-29-7] Brachionus calyciflorus LC50 (24-h) 0.71 Fernandez-Casalderry et al., 1992 

Daphnia magna LC50 (24-h) -0.21 Fernandez-Casalderry et al., 1994 
Atalophlebia australis 

nymphs LC50 (48-h) -3.22 Leonard et al., 1999 
Cheumatopsyche sp. larvae  LC50 (48-h) -3.40 Leonard et al., 1999 
Jappa kutera nymphs LC50 (48-h) -2.89 Leonard et al., 1999 
Channa punctatus LC50 (96-h) 0.49 Haider and Inbaraj, 1986 
Hydra viridissima LC50 (96-h) -0.17 Pollino and Holdway, 1999 
Hydra vulgaris LC50 (96-h) -0.09 Pollino and Holdway, 1999 

Endothal [145-73-3] Oncorhynchus kisutch LC50 (48-h) >2.00 Johnson and Finley, 1980 
   Ictalurus punctatus LC50 (48-h) >2.18 Johnson and Finley, 1980 
   Lepomis machrochirus LC50 (96-h) 2.54 Johnson and Finley, 1980 
   Salmo gairdneri LC50 (48-h) 2.54 Johnson and Finley, 1980 
   Pimephales promelas LC50 (96-h) -0.12 Johnson and Finley, 1980 
Epibromohydrin [3132-64-7] Poecilia reticulata LC50 (14-d) -0.01 Deneer et al., 1988 
1,2-Epoxybutane [106-88-7] Poecilia reticulata LC50 (14-d) 1.52 Deneer et al., 1988 
1,2-Epoxydecane [2404-44-6] Poecilia reticulata LC50 (14-d) 0.52 Deneer et al., 1988 
1,2-Epoxydodecane [2855-19-8] Poecilia reticulata LC50 (14-d) 0.04 Deneer et al., 1988 
1,2-Epoxyhexane [1436-34-6] Poecilia reticulata LC50 (14-d) 1.27 Deneer et al., 1988 
1,2-Epoxyoctane [2984-50-1] Poecilia reticulata LC50 (14-d) 1.02 Deneer et al., 1988 
EPTC [759-94-4] blue crab LC50 (24-h) >1.30 Humburg et al., 1989 
   Asellus brevicaudus LC50 (96-h) 1.36 Johnson and Finley, 1980 
   Gammarus fasciatus LC50 (96-h) 1.82 Johnson and Finley, 1980 

Lepomis machrochirus LC50 (96-h) 1.43 Humburg et al., 1989 
Salmo clarki LC50 (96-h) 1.23 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) 1.28 Humburg et al., 1989 
Salvelinus namaycush LC50 (96-h) 1.21 Johnson and Finley, 1980 
male albino mice LD50

b 3.50 Humburg et al., 1989 
male albino rats LD50

b 3.22 Humburg et al., 1989 
Esfenvalerate [66230-04-4] Ceriodaphnia dubia LC50 (96-h) -1.24 Yang et al., 2006 
Ethanol [64-17-5] Vibrio fischeri EC50 (¼-h) 2.91 Gustavson et al., 1998  
   Daphnia magna EC50 (24-h) 4.14 Lilius et al., 1995 

Daphnia pulex EC50 (24-h) 4.06 Lilius et al., 1995 
Spirostomum ambiguum EC50 (24-h)  4.08 Nałecz-Jawecki and Sawicki, 1999 

EC50 (48-h)  4.08 Nałecz-Jawecki and Sawicki, 1999 
LC50 (24-h)  4.43 Nałecz-Jawecki and Sawicki, 1999 
LC50 (48-h)  4.31 Nałecz-Jawecki and Sawicki, 1999 

Pimephales promelas LC50 (96-h) 4.17 Veith et al., 1983 
Palaemonetes pugio  
 embryos LC50 (4-d) 4.08 Rayburn and Fisher, 1997 
brine shrimp TLm (24-h) >4.00 Price et al., 1974 
Poecilia reticulate LC50 (7-d) 4.04 Könemann, 1981 
Palaemonetes pugio  
 embryos LC50 (12-d) 3.56 Rayburn and Fisher, 1997 

Ethepon [16672-87-0] albino mice LD50
b 3.63 Humburg et al., 1989 

bobwhite quail LD50
b 3.00 Humburg et al., 1989 
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Ethion [563-12-2] Daphnia magna EC50 (48-h) -4.25 Johnson and Finley, 1980 

Daphnia pulex EC50 (48-h) -2.55 Johnson and Finley, 1980 
Simocephalus serrulatus EC50 (48-h) -2.33 Johnson and Finley, 1980 
Gammarus fasciatus LC50 (96-h) -2.74 Johnson and Finley, 1980 
Ictalurus punctatus LC50 (96-h) 0.88 Johnson and Finley, 1980 
Lepomis machrochirus LC50 (96-h) -0.68 Johnson and Finley, 1980 
Micropterus salmoides LC50 (96-h) -0.76 Johnson and Finley, 1980 
Palaemonetes kadiakensis LC50 (96-h) -2.25 Johnson and Finley, 1980 
Pimephales promelas LC50 (96-h) -0.14 Johnson and Finley, 1980 
Pteronarcys californica LC50 (96-h) -2.55 Johnson and Finley, 1980 
Salmo clarki LC50 (96-h) -0.14 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) -0.30 Johnson and Finley, 1980 

Ethofumesate [26225-79-6] Lepomis machrochirus LC50 (96-h) -2.60 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) -0.10 Johnson and Finley, 1980 
bobwhite quail LD50

b <3.94 Humburg et al., 1989 
mallard duck LD50

b 3.55 Humburg et al., 1989 
Ethylene glycol [107-21-1] Daphnia magna EC50 (24-h) 4.69 Lilius et al., 1995 

Daphnia pulex EC50 (24-h) 4.78 Lilius et al., 1995 
Poecilia reticulata LC50 (7-d) 4.69 Könemann, 1981 

Ethylene glycol methyl ether 
 [109-86-4] Poecilia reticulata LC50 (7-d) 4.24 Könemann, 1981 
 
2-Ethylhexanol [104-76-7] Chironomus plumosus EC50 (48-h) 1.53 Mayer and Ellersieck, 1986 
2-Ethyl-6-methylaniline 
 [24549-06-2] Xenopus laevis LC50 (96-h) 1.84 Osano et al., 2002 
Ethyl nitrite [109-95-5] Sprague-Dawley rats LC50 (4-h)a 2.20 Klonne et al., 1987a 
Fenaminosulf [140-56-7] Gammarus fasciatus LC50 (96-h) 0.57 Johnson and Finley, 1980 

Lepomis machrochirus LC50 (96-h) 1.93 Johnson and Finley, 1980 
   Oncorhynchus kisutch LC50 (96-h) >2.00 Johnson and Finley, 1980 

Pteronarcys californica LC50 (96-h) 1.38 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) 1.78 Johnson and Finley, 1980 

Fenamiphos [22224-92-6] Gammarus italicus LC10 (24-h) -1.70 Pantani et al., 1997 
Echinogammarus tibaldii LC50 (24-h) -1.96 Pantani et al., 1997 

Fenitrothion [122-14-5] Daphnia pulex EC50 (3-h) -1.44 Miyamoto et al., 1978 
   Daphnia magna EC50 (48-h) -1.96 Johnson and Finley, 1980 

Chironomus plumosus EC50 (48-h) -2.15 Mayer and Ellersieck, 1986 
Daphnia magna LC50 (48-h) -4.17 Ferrando et al., 1996 
Oryzias latipes LC50 (48-h) 0.54 Tsuda et al., 1997 
Carassius auratus LC50 (96-h) 0.45 Johnson and Finley, 1980 
Gammarus fasciatus LC50 (96-h) -2.52 Johnson and Finley, 1980 
Ictalurus punctatus LC50 (96-h) 0.63 Johnson and Finley, 1980 
Callinectes sapidus LC50 (96-h) 0.93 Johnston and Corbett, 1995 
Oncorhynchus kisutch LC50 (96-h) 0.70 Johnson and Finley, 1980 
Pimephales promelas LC50 (96-h) 0.51 Johnson and Finley, 1980 
Pteronarcys californica LC50 (96-h) -2.40 Johnson and Finley, 1980 
Salmo clarki LC50 (96-h) 0.56 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) 0.38 Johnson and Finley, 1980 

Fenoxaprop-ethyl 
 [66441-23-4] Daphnia magna LC50 1.06 Humburg et al., 1989 

Lepomis machrochirus LC50 0.52 Humburg et al., 1989 
Salmo gairdneri LC50 0.53 Humburg et al., 1989 
female rats LD50

b 3.53 Humburg et al., 1989 
male rats LD50

b 3.52 Humburg et al., 1989 
Fenoxycarb [79127-80-3] Gambusia affinis LC50 (24-h) 0.02 Tietze et al., 1991 
Fenpropathrin [39515-41-8] Salmo gairdneri LC50 (96-h) -1.26 Coats and O’Donnell-Jeffrey, 1979 
Fenthion [55-38-9] Daphnia pulex EC50 (48-h) -3.10 Johnson and Finley, 1980 

Cypridopsis vidua EC50 (48-h) -1.74 Mayer and Ellersieck, 1986 
Simocephalus serrulatus EC50 (48-h) -3.21 Johnson and Finley, 1980 
Gambusia affinis LC50 (24-h) 0.47 Tietze et al., 1991 
Ceriodaphnia dubia LC50 (48-h) -2.76 Roux et al., 1995 
Daphnia pulex  LC50 (48-h) -2.89 Roux et al., 1995 
Asellus brevicaudus LC50 (96-h) 0.26 Johnson and Finley, 1980 
Gammarus lacustris LC50 (96-h) -2.08 Johnson and Finley, 1980 
Poecilia reticulata LC50 (96-h) -2.67 Roux et al., 1995 



Toxicity of Inorganic and Organic Chemicals    1331 
 

 

  Results 
Chemical [CASRN] Species log, mg/L Reference  

Cyprinus carpio LC50 (96-h) -2.60 Roux et al., 1995 
Tilapia rendalli LC50 (96-h) -2.53 Roux et al., 1995 
Oreochromis mossambicus LC50 (96-h) -2.77 Roux et al., 1995 
Orconectes nais LC50 (5-d) -1.30 Johnson and Finley, 1980 
Pteronarcys californica LC50 (96-h) -2.35 Johnson and Finley, 1980 
Salmo clarki LC50 (96-h) 0.20 Johnson and Finley, 1980 
Salvelinus namaycush LC50 (96-h) 0.28 Johnson and Finley, 1980 

Fenticonazole [72479-26-6] mice and rats LD50
b 3.48 Graziani et al., 1981 

Fenuron-TCA [4482-52-7] albino rats LD50
b 3.60 Humburg et al., 1989 

Fenvalerate [51630-58-1] Daphnia magna EC50 (48-h) -2.68 Mayer and Ellersieck, 1986 
Chironomus plumosus EC50 (48-h) -3.37 Mayer and Ellersieck, 1986 
Atherinops affinis LC50 (96-h) -3.18 Goodman et al., 1992 
Branchiostoma caribaeum LC50 (96-h) 0.20 Clark et al., 1987 
Cyprinodon variegatus LC50 (96-h) -2.30 Schimmel et al., 1983 
Menidia menidia LC50 (96-h) -3.51 Schimmel et al., 1983 
Mugil cephalus LC50 (96-h) -3.24 Schimmel et al., 1983 
Mysidopsis bahia LC50 (96-h) -5.10 Schimmel et al., 1983 
Opsanus beta LC50 (96-h) -2.27 Schimmel et al., 1983 

 Palaemonetes pugio LC50 (96-h) -1.80 McKenney and Hamaker, 1984 
Penaeus duorarum LC50 (96-h) -3.08 Schimmel et al., 1983 
Pimephales promelas LC50 (96-h) -3.07 Jarvinen et al., 1989 

   Salmo gairdneri LC50 (96-h) -1.12 Coats and O’Donnell-Jeffrey, 1979 
steelhead trout LC50 (96-h) -4.06 Curtis et al., 1985 
Colinus virginianus adults LD50

b >3.60 Bradbury and Coats, 1982 
Ferrous sulfate [7720-78-7] Daphnia magna EC50 (24-h) 1.16 Lilius et al., 1995 

Daphnia pulex EC50 (24-h) 2.00 Lilius et al., 1995 
Fibronil [120068-37-3] Ceriodaphnia dubia LC50 (96-h) -1.75 Konwick et al., 2004 
   female copepod LC50 (96-h) -1.89 Chandler et al., 2004 
   male copepod LC50 (96-h) -2.46 Chandler et al., 2004 
 adult copepod LC50 (96-h) -2.17 Chandler et al., 2005 
Fluazifop-P-butyl [79241-46-6] Salmo gairdneri LC50 (96-h) 0.73 Humburg et al., 1989 

mallard duck LD50
b 3.55 Humburg et al., 1989 

Fluchloralin [33245-39-5] Lepomis machrochirus LC50 (96-h) -1.80 Humburg et al., 1989 
Salmo gairdneri LC50 (96-h) -1.92 Humburg et al., 1989 
bobwhite quail LD50

b 3.85 Humburg et al., 1989 
dogs LD50

b >3.81 Humburg et al., 1989 
mallard duck LD50

b 4.11 Humburg et al., 1989 
mice LD50

b 2.86 Humburg et al., 1989 
rabbits LD50

b 3.90 Humburg et al., 1989 
rats LD50

b 3.19 Humburg et al., 1989 
Flucythrinate [70124-77-5] Cyprinodon variegatus LC50 (96-h) -2.96 Schimmel et al., 1983 

Mysidopsis bahia LC50 (96-h) -5.10 Schimmel et al., 1983 
Penaeus duorarum LC50 (96-h) -3.66 Schimmel et al., 1983 

Flumethrin [62924-70-3] Damalinia caprae LC50 2.08 Gard et al., 1998 
Fluometuron [2164-17-2] Daphnia magna EC50 (24-h) >1.00 Mayer and Ellersieck, 1986 

catfish LC50 (96-h) 1.74 Humburg et al., 1989 
Lepomis machrochirus LC50 (96-h) 1.98 Humburg et al., 1989 
Salmo gairdneri LC50 (96-h) 1.67 Humburg et al., 1989 
rats LD50

b 3.26 Humburg et al., 1989 
Fluridone [59756-60-4] Daphnia magna EC50 (24-h) 0.64 Mayer and Ellersieck, 1986 

dogs LD50
b >2.70 Humburg et al., 1989 

mice LD50
b >4.00 Humburg et al., 1989 

rats LD50
b >4.00 Humburg et al., 1989 

2-Fluorobenzyl chloride 
  [345-35-7] Daphnia magna EC50 (48-h) -0.32 Marchini et al., 1999 
1-Fluoro-4-nitrobenzene 
 [350-46-9] Pimephales promelas LC50 (96-h) 1.45 Veith et al., 1983 
Folpet [133-07-3] Gammarus fasciatus LC50 (96-h) 0.40 Johnson and Finley, 1980 
  Ictalurus punctatus LC50 (96-h) -0.97 Johnson and Finley, 1980 

Lepomis machrochirus LC50 (96-h) -1.14 Johnson and Finley, 1980 
Micropterus dolomieui LC50 (96-h) -1.04 Johnson and Finley, 1980 
Oncorhynchus kisutch LC50 (96-h) -0.97 Johnson and Finley, 1980 
Perca flavescens LC50 (96-h) -0.75 Johnson and Finley, 1980 

   Pimephales promelas LC50 (96-h) -0.53 Johnson and Finley, 1980 
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Salmo gairdneri LC50 (96-h) -1.41 Johnson and Finley, 1980 
Salmo trutta LC50 (96-h) -1.18 Johnson and Finley, 1980 
Salvelinus namaycush  LC50 (96-h) -1.06 Johnson and Finley, 1980 

Fomesafen [72178-02-0] female rats LD50
b 3.82 Humburg et al., 1989 

male rats LD50
b 3.91 Humburg et al., 1989 

Fonofos [944-22-9] Photobacterium 
phosphoreum EC50 (5-min) 0.72 Somasundaram et al., 1990 

Artemia sp. EC50 (24-h) 0.96 Guzzella et al., 1997 
Brachionus plicatilis EC50 (24-h) 0.94 Guzzella et al., 1997 

3-Formyl-4-nitrophenol 
 [42454-06-8] Daphnia pulex EC50 (3-h) 1.00 Miyamoto et al., 1978 
Fosamine ammonium 

[25954-13-6] Daphnia magna EC50 (48-h) >2.00 Mayer and Ellersieck, 1986 
guinea pigs LD50

b 3.87 Humburg et al., 1989 
rats LD50

b 4.39 Humburg et al., 1989 
Furan [110-00-9] Pimephales promelas LC50 (96-h) 1.79 Veith et al., 1983 
3-Furanemethanol [4412-91-3] Pimephales promelas LC50 (96-h) 2.71 Veith et al., 1983 
Germanium [7440-56-4] Wistar rats LC50 (4-h)c >3.73 Arts et al., 1990 
Germanium dioxide 
 [1310-53-8] Wistar rats LC50 (4-h)c 3.15 Arts et al., 1994 
Glyphosate [1071-83-6] Daphnia magna EC50 (24-h) 0.72 Mayer and Ellersieck, 1986 

EC50 (48-h) 0.47 Mayer and Ellersieck, 1986 
Daphnia magna LC50 (48-h) 2.89 Humburg et al., 1989 
Atlantic oyster LC50 (96-h) >1.00 Humburg et al., 1989 
Fiddler crab LC50 (96-h) 2.97 Humburg et al., 1989 
Harlequin fish LC50 (96-h) 2.23 Humburg et al., 1989 
Ictalurus punctatus LC50 (96-h) 2.11 Johnson and Finley, 1980 
Lepomis machrochirus LC50 (96-h) 2.08 Humburg et al., 1989 
Salmo gairdneri LC50 (96-h) 1.93 Humburg et al., 1989 
Shrimp LC50 (96-h) 2.45 Humburg et al., 1989 

Halowax 1099 [39450-05-0] Pimephales promelas LC50 (96-h) >2.00 Johnson and Finley, 1980 
Haloxyfop-methyl 
 [69806-40-2] Daphnia sp. LC50 (48-h) 0.79 Humburg et al., 1989 

Lepomis machrochirus LC50 (96-h) -0.70 Humburg et al., 1989 
Salmo gairdneri LC50 (96-h) -0.40 Humburg et al., 1989 
mallard duck LD50

b 3.33 Humburg et al., 1989 
1,2,3,4,7,8-HCDD [70648-26-9] Oryzias latipes LC50 (3-d) -2.54 Wisk and Cooper, 1990 
HCFC-123 [306-83-2] rats LC50 (4-h)a 4.51 Trochimowicz, 1989 
HCFC-141b [1717-00-6] rats LC50 (4-h)a >4.79 Seckar, 1989 
HCFC-225ca [422-56-0] male and female rats LC50 (4-h)a 4.57 Brock et al., 1999 
HCFC-225cb [507-55-1] male and female rats LC50 (4-h)a 4.57 Brock et al., 1999 
Heptachloronorbornene 

[2440-02-0] Pimephales promelas LC50 (30-d) -1.22 Spehar et al., 1979 
LC50 (96-h) -1.07 Spehar et al., 1979 

1-Heptanol [111-70-6] Vibrio fischeri EC50 (¼-h) -0.92 Gustavson et al., 1998 
  Xenopus sp. LC50 (5-d) 2.24 Bernardini et al., 1994 
Hexachloronorbornadiene 

[28680-44-6] Pimephales promelas LC50 (30-d) -0.91 Spehar et al., 1979 
LC50 (96-h) -0.73 Spehar et al., 1979 

Hexachlorophene [70-30-4] Daphnia magna EC50 (24-h) -0.70 Lilius et al., 1995 
Hexadecyl iodide [544-77-4] Daphnia pulex EC50 (48-h) -0.66 Passino and Smith, 1987 
Hexafluoroisobutylene 
 [382-10-5] rats LC50 (4-h)c 3.15 Gad et al., 1986 
Hexanoic acid [142-62-1] Hyale plumulosa LC50 (48-h)d 2.35 Onitsuka et al., 1989 

Oryzias latipes LC50 (48-h)d 2.35 Onitsuka et al., 1989 
1-Hexanol [111-27-3] Vibrio fischeri EC50 (¼-h) -0.47 Gustavson et al., 1998 
  Pimephales promelas LC50 (96-h) 1.99 Veith et al., 1983 
Hexavalent chromium 

[18520-29-9] Colisa fasciatus LC50 (96-h) 1.78 Nath and Kumar, 1988 
HFC-134a [811-97-2] rats LC50 (4-h)a >5.70 Millischer, 1989 
Hydramethylnon [67485-29-4] Chironomus plumosus EC50 (48-h) -0.89 Mayer and Ellersieck, 1986 

Daphnia magna EC50 (48-h) -0.85 Mayer and Ellersieck, 1986 
Lepomis machrochirus LC50 (96-h) -0.92 Mayer and Ellersieck, 1986 

Hydrocyanic acid [74-90-8] Asellus communis LC50 (96-h) 0.36 Oseid and Smith, 1979 
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Gammarus pseudolimnaeus LC50 (96-h) -0.77 Oseid and Smith, 1979 
Hydrogen sulfide [7783-06-4] rats LC10 (2-h)a 2.74 Prior et al., 1988 

LC10 (4-h)a 2.63 Prior et al., 1988 
LC10 (6-h)a 2.77 Prior et al., 1988 
LC50 (2-h)a 2.77 Prior et al., 1988 
LC50 (4-h)a 2.70 Prior et al., 1988 
LC50 (6-h)a 2.85 Prior et al., 1988 

2′-Hydroxy-4′-methoxy- 
acetophenone [552-41-0] Pimephales promelas LC50 (96-h) 1.74 Veith et al., 1983 

Imazethapyr [81335-77-5] bobwhite quail LD50
b >3.33 Humburg et al., 1989 

Ictalurus punctatus  LC50 (96-h) 2.38 Humburg et al., 1989 
Lepomis machrochirus LC50 (96-h) 2.62 Humburg et al., 1989 
Salmo gairdneri LC50 (96-h) 2.53 Humburg et al., 1989 
female rabbits LD50

b >3.70 Humburg et al., 1989 
male mice LD50

b >3.70 Humburg et al., 1989 
male mice LD50

b >3.70 Humburg et al., 1989 
mallard duck LD50

b >3.33 Humburg et al., 1989 
2-Iodobutane [513-48-4] Daphnia pulex  EC50 (48-h) 1.04 Smith et al., 1988 
Iodocyclohexane [626-62-0] Daphnia pulex EC50 (48-h) 0.85 Passino and Smith, 1987 
1-Iodo-3-methylbutane 
 [541-28-6] Daphnia pulex EC50 (48-h) 0.42 Smith et al., 1988 
2-Iodo-2-methylpropane 
 [558-17-8] Daphnia pulex  EC50 (48-h) -0.39 Smith et al., 1988 
4-Iodotoluene [624-31-7] Daphnia magna EC50 (48-h) -0.14 Marchini et al., 1999 
Ioxynil [1689-83-4] rats LD50

b 2.04 Humburg et al., 1989 
Ioxynil octanoate [3861-47-0] mallard duck LD50

b 3.08 Humburg et al., 1989 
pheasant LD50

b 3.00 Humburg et al., 1989 
rats LD50

b 2.11 Humburg et al., 1989 
Ioxynil-sodium [2961-62-8] harlequin fish LC50 (48-h) 0.52 Humburg et al., 1989 

rats LD50
b 2.08 Humburg et al., 1989 

Irloxacin [91524-15-1] mice and rats LD50
b  3.30 Guzman et al., 1999 

Isoamyl nitrite [110-46-3] Sprague-Dawley rats LC50 (4-h)a 2.85 Klonne et al., 1987a 
Isobutyl nitrite [542-56-3] Sprague-Dawley rats LC50 (4-h)a 2.89 Klonne et al., 1987a 
Isofenphos [25311-71-1] Photobacterium 

phosphoreum EC50 (5-min) 1.99 Somasundaram et al., 1990 
Isopropalin [33820-53-0] bobwhite quail LD50

b >3.30 Humburg et al., 1989 
rats LD50

b >3.70 Humburg et al., 1989 
2-Isopropoxyethanol [109-59-1] Poecilia reticulata LC50 (7-d) 3.74 Könemann, 1981 
Isoxaben [82558-50-7] bobwhite quail LD50

b >3.70 Humburg et al., 1989 
Isoxanthopterin [529-69-1] Daphnia pulex EC50 (48-h) 0.47 Perry and Smith 1988 
Ivermectin [70288-86-7] Culicoides variipennis LC50 (48-h) -0.46 Holbrook and Mullens, 1994 
Lactofen [77501-63-4] rats LD50

b >3.70 Humburg et al., 1989 
Lead [7439-92-1]  Ceridaphnia dubia EC50 (48-h) -0.92 Bitton et al., 1996 
Lead acetate [301-04-2] Drosophila melanogaster LC50 3.47 Atkins et al., 1991 
Lead nitrate [10099-74-8] Daphnia pulex EC50 (48-h) 0.40 Elnabarawy et al., 1986 
   Spirostomum teres LC50 (0.5-h) -1.05 Twagilimana et al., 1998 

LC50 (24-h) 1.03 Twagilimana et al., 1998 
Rana ridibunda LC50 (96-h) 2.14 Vogiatzis and Loumbourdis, 1999 

Leptophos [21609-90-5] Leiostomus xanthurus LC50 (96-h) -2.39 Schimmel et al., 1979 
Lepomis machrochirus LC50 (96-h) -1.66 Johnson and Finley, 1980 
Mysidopsis bahia LC50 (96-h) -2.50 Schimmel et al., 1979 
Penaeus duorarum LC50 (96-h) -2.73 Schimmel et al., 1979 

   Pimephales promelas LC50 (96-h) >1.48 Johnson and Finley, 1980 
Procambarus sp. LC50 (96-h) >0.85 Johnson and Finley, 1980 

   Salmo clarki LC50 (96-h) -2.28 Johnson and Finley, 1980 
   Salmo gairdneri LC50 (96-h) -1.70 Johnson and Finley, 1980 
   Salvelinus namaycush LC50 (96-h) -1.52 Johnson and Finley, 1980 
Levofloxacin [100986-85-4] female mice LD50

b 3.26 Kato et al., 1992 
male mice LD50

b 3.27 Kato et al., 1992 
female rats LD50

b 3.18 Kato et al., 1992 
male rats LD50

b 3.17 Kato et al., 1992 
female monkeys LD50

b 2.40 Kato et al., 1992 
Lignasan [2235-25-8] Ictalurus punctatus LC50 (96-h) -1.66 Johnson and Finley, 1980 
   Pimephales promelas LC50 (96-h) >2.00 Johnson and Finley, 1980 
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Salmo gairdneri LC50 (96-h) 0.20 Johnson and Finley, 1980 
Limonene [138-86-3] Daphnia pulex EC50 (24-h) 1.84 Passino and Smith, 1987 
Linuron [330-55-2] Daphnia magna EC50 (48-h) -0.57 Mayer and Ellersieck, 1986 

Lepomis machrochirus LC50 (96-h) 1.20 Humburg et al., 1989 
rainbow trout LC50 (96-h) 1.20 Humburg et al., 1989 
female rats LD50

b 3.08 Humburg et al., 1989 
male rats LD50

b 3.10 Humburg et al., 1989 
Lithium sulfate [10377-48-7] Daphnia magna EC50 (24-h) 2.29 Lilius et al., 1995 

Daphnia pulex EC50 (24-h) 2.16 Lilius et al., 1995 
Longicyclene [1137-12-8] Daphnia pulex  EC50 (48-h) -1.19 Passino-Reader et al., 1997 
Longifolene [475-20-7] Daphnia pulex  EC50 (48-h) -1.10 Passino-Reader et al., 1997 
Malaoxon [1634-78-2] Oryzias latipes LC50 (48-h) -0.55 Tsuda et al., 1997 
Maleic hydrazide, sodium salt 

[28330-26-9] rats LD50
b 3.84 Humburg et al., 1989 

MCPB [94-81-5] Lepomis machrochirus LC50 (96-h) 0.52 Johnson and Finley, 1980 
   Pimephales promelas LC50 (96-h) 1.10 Johnson and Finley, 1980 
   Salmo gairdneri LC50 (96-h) <-1.15 Johnson and Finley, 1980 
Mercaptopurine [50-44-2] Daphnia pulex EC50 (48-h) 1.74 Passino and Smith, 1987 
Mefluidide [53780-34-0] Lepomis machrochirus LC50 (4-d) 3.20 Humburg et al., 1989 

trout LC50 (4-d) >3.08 Humburg et al., 1989 
mice LD50

b 3.28 Humburg et al., 1989 
rats LD50

b >3.60 Humburg et al., 1989 
Mercuric acetate [1600-27-7] Pimephales promelas LC50 (24-h) -0.28 Curtis et al., 1978 

LC50 (48-h) -0.38 Curtis et al., 1978 
LC50 (96-h) -0.72 Curtis et al., 1978 

Mercuric chloride [7487-94-7] Daphnia pulex EC50 (24-h) -0.80 Lilius et al., 1995 
   EC50 (48-h) -2.42 Elnabarawy et al., 1986 

   Gammarus italicus LC10 (24-h) -0.17 Pantani et al., 1997 
Echinogammarus tibaldii LC50 (24-h) -0.30 Pantani et al., 1997 
Spirostomum teres LC50 (0.5-h) -0.96 Twagilimana et al., 1998 

LC50 (24-h) -2.40 Twagilimana et al., 1998 
Channa punctatus  LC50 (96-h) 0.26 Sastry and Agrawal, 1979 

Mercuric thiocyanate 
 [592-85-8] Pimephales promelas LC50 (24-h) -0.41 Curtis et al., 1978 

LC50 (48-h) -0.41 Curtis et al., 1978 
LC50 (96-h) -0.82 Curtis et al., 1978 

Mercury [7439-97-6] Aedes aegypti LC50 (24-h) 0.49 Rayms-Keller et al., 1998 
Homarus americanus LC50 (96-h) -1.70 Johnson and Gentile, 1979 
Mytilopsis sallei LC50 (96-h) -0.59 Devi, 1996 

Methazole [20354-26-1] albino rats LD50
b 3.40 Humburg et al., 1989 

Methomyl [16752-77-5] Daphnia magna EC50 (24-h) -1.92 Mayer and Ellersieck, 1986  
Daphnia magna EC50 (48-h) -2.06 Johnson and Finley, 1980 
Gammarus italicus LC10 (24-h) -1.33 Pantani et al., 1997 
Echinogammarus tibaldii LC50 (24-h) -0.60 Pantani et al., 1997 
Ictalurus punctatus LC50 (96-h) -0.28 Johnson and Finley, 1980 
Lepomis machrochirus LC50 (96-h) 0.02 Johnson and Finley, 1980 
Micropterus salmoides LC50 (96-h) 0.10 Johnson and Finley, 1980 
Pimephales promelas LC50 (96-h) 0.45 Johnson and Finley, 1980 
Pteronarcella badia LC50 (96-h) -1.16 Johnson and Finley, 1980 
Salmo clarki LC50 (96-h) 0.83 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) 0.20 Johnson and Finley, 1980 
Salmo salar LC50 (96-h) 0.05 Johnson and Finley, 1980 
Salvelinus fontinalis LC50 (96-h) 0.18 Johnson and Finley, 1980 
Skwala sp. LC50 (96-h) -1.47 Johnson and Finley, 1980 

Methoprene [40596-69-8] Salmo gairdneri LC50 (96-h) 2.03 McKague and Pridmore, 1978 
Oncorhynchus kisutch LC50 (96-h) 1.93 McKague and Pridmore, 1978 
Ictalurus punctatus LC50 (96-h) >2.00 Madder and Lockhart, 1978 
trout LC50 (96-h) 0.52 Madder and Lockhart, 1978 

2-Methoxynaphthalene 
 [93-04-9] Daphnia pulex EC50 (48-h) 0.61 Passino and Smith, 1988 
3-Methyl-4-aminophenol 
 [2835-99-6] Daphnia pulex EC50 (3-h) 1.00 Miyamoto et al., 1978 
3-Methylbenzothiophene 
 [1455-18-1] Daphnia magna IC50 (¼-h) -0.17 Seymour et al., 1997 
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     LC50 (48-h) 0.41 Seymour et al., 1997 
5-Methyl-1H-benzotriazole 
 [136-85-6] Scelenastrum capricornutum IC50 (96-h) 1.37 Cancilla et al., 2002 
   Pimephales promelas LC50 (96-h) 1.34 Cancilla et al., 2002 
   Ceriodaphnia dubia LC50 (48-h) 1.91 Cancilla et al., 2002 
3-Methyl-2-butanone 
 [563-80-4] Pimephales promelas LC50 (96-h) 2.94 Veith et al., 1983 
Methyl tert-butyl ether 
 [1634-04-4] Pimephales promelas LC50 (96-h) 2.85 Veith et al., 1983 
S-Methylfenitrothion 
 [3344-14-7] Daphnia pulex EC50 (3-h) 1.00 Miyamoto et al., 1978 
6-Methyl-5-hepten-2-one 

[110-93-0] Pimephales promelas LC50 (96-h) 1.93 Veith et al., 1983 
5-Methyl-2-hexanone 
 [10-12-3] Pimephales promelas LC50 (96-h) 2.20 Veith et al., 1983 
Methyl nitrite [626-91-9] Sprague-Dawley rats LC50 (4-h)a 2.25 Klonne et al., 1987a 
3-Methyl-4-nitrophenol 
 [2581-34-2] Daphnia pulex  EC50 (3-h) 1.00 Miyamoto et al., 1978 
Methyl parathion [298-00-0] Daphnia magna EC50 (48-h) -3.85 Johnson and Finley, 1980 

Simocephalus serrulatus EC50 (48-h) -3.43 Johnson and Finley, 1980 
   Artemia sp. EC50 (24-h) 1.30 Guzzella et al., 1997 

Brachionus plicatilis EC50 (24-h) 1.83 Guzzella et al., 1997 
Gammarus italicus LC10 (24-h) -2.24 Pantani et al., 1997 
Echinogammarus tibaldii LC50 (24-h) -2.80 Pantani et al., 1997 
Spirostomum teres LC50 (24-h) 0.91 Twagilimana et al., 1998 
  LC50 (0.5-h) -0.37 Twagilimana et al., 1998 
Carassius auratus LC50 (96-h) 0.95 Johnson and Finley, 1980 
Cyprinus carpio LC50 (96-h) 0.85 Johnson and Finley, 1980 
Gammarus fasciatus LC50 (96-h) -2.42 Johnson and Finley, 1980 
Ischnura venticalis LC50 (96-h) -1.48 Johnson and Finley, 1980 

   Ictaluru melas LC50 (96-h) 0.82 Johnson and Finley, 1980 
Ictalurus punctatus LC50 (96-h) 0.72 Johnson and Finley, 1980 
Lepomis cyanellus LC50 (96-h) 0.84 Johnson and Finley, 1980 
Lepomis machrochirus LC50 (96-h) 0.64 Johnson and Finley, 1980 
Micropterus salmoides LC50 (96-h) 0.72 Johnson and Finley, 1980 
Mysidopsis bahia LC50 (96-h) -3.11 Schimmel et al., 1983 
Onconectes nais LC50 (96-h) -1.82 Johnson and Finley, 1980 
Oncorhynchus kisutch LC50 (96-h) 0.72 Johnson and Finley, 1980 
Penaeus duorarum LC50 (96-h) -2.92 Schimmel et al., 1983 
Perca flavescens LC50 (96-h) 0.49 Johnson and Finley, 1980 
Pimephales promelas LC50 (96-h) 0.95 Johnson and Finley, 1980 
Salmo clarki LC50 (96-h) 0.27 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) 0.57 Johnson and Finley, 1980 
Salmo trutta LC50 (96-h) 0.67 Johnson and Finley, 1980 
Salvelinus namaycush LC50 (96-h) 0.58 Johnson and Finley, 1980 

2-Methyl-2,4-pentanediol 
[107-41-5] Daphnia pulex EC50 (48-h) 3.52 Elnabarawy et al., 1986 
 Pimephales promelas LC50 (96-h) 4.03 Veith et al., 1983 

2-Methylquinoline [91-63-4] Xenopus laevis LC50 (96-h) 1.42 Dumont et al., 1979 
3-Methylthiophenol [108-40-7] Daphnia pulex EC50 (48-h) -2.15 Passino and Smith, 1987 
Metolachlor [51218-45-2] Daphnia magna EC50 (48-h) 1.37 Mayer and Ellersieck, 1986 

Chironomus plumosus EC50 (48-h) 0.58 Mayer and Ellersieck, 1986 
Ictalurus punctatus  LC50 (96-h) 0.69 Humburg et al., 1989 
Lepomis machrochirus LC50 (96-h) 1.00 Humburg et al., 1989 
rainbow trout LC50 (96-h) 0.30 Humburg et al., 1989 

   Xenopus laevis LC50 (96-h) 1.13 Osano et al., 2002 
Metribuzin [21087-64-9] Daphnia magna EC50 (48-h) >2.00 Mayer and Ellersieck, 1986 

Lepomis machrochirus LC50 (96-h) >2.00 Humburg et al., 1989 
rainbow trout LC50 (96-h) >2.00 Humburg et al., 1991 
female rats LD50

b 3.04 Humburg et al., 1989 
male rats LD50

b 3.08 Humburg et al., 1989 
Metsulfuron-methyl 

[74223-64-6] male rats LD50
b 3.70 Humburg et al., 1989 

Mexacarbate [315-18-4] Daphnia pulex EC50 (48-h) -2.00 Mayer and Ellersieck, 1986 
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P. multimicronucleatum LC50 (7-h) 1.92 Edmiston et al., 1985 
LC50 (9-h) 1.76 Edmiston et al., 1985 
LC50 (13-h) 1.54 Edmiston et al., 1985 
LC50 (17-h) 1.40 Edmiston et al., 1985 
LC50 (24-h) 1.28 Edmiston et al., 1985 

Cyprinus carpio LC50 (96-h) 1.13 Johnson and Finley, 1980 
Gammarus fasciatus LC50 (96-h) -1.40 Johnson and Finley, 1980 

   Ictalurus punctatus LC50 (96-h) 1.06 Johnson and Finley, 1980 
Lepomis cyanellus LC50 (96-h) 1.22 Johnson and Finley, 1980 
Lepomis machrochirus LC50 (96-h) 1.36 Johnson and Finley, 1980 
Micropterus salmoides LC50 (96-h) 1.17 Johnson and Finley, 1980 
Oncorhynchus kisutch LC50 (96-h) 1.36 Johnson and Finley, 1980 

   Pimephales promelas LC50 (96-h) -1.77 Johnson and Finley, 1980 
   Procambarus sp. LC50 (96-h) 0.08 Johnson and Finley, 1980 

Pteronarcys californica LC50 (96-h) -2.00 Johnson and Finley, 1980 
Salmo clarki LC50 (96-h) 1.08 Johnson and Finley, 1980 
Salmo salar LC50 (96-h) 1.35 Johnson and Finley, 1980 
Salvelinus namaycush LC50 (96-h) 0.91 Johnson and Finley, 1980 
Simocephalus serrulatus EC50 (48-h) -1.89 Johnson and Finley, 1980 

Mirex [2385-85-5] Daphnia magna EC50 (48-h) >0.00 Johnson and Finley, 1980 
Daphnia pulex EC50 (48-h) >-1.00 Johnson and Finley, 1980 
Chironomus plumosus EC50 (48-h) >0.00 Mayer and Ellersieck, 1986 
Simocephalus serrulatus EC50 (48-h) >-1.00 Johnson and Finley, 1980 
Chironomus plumosus LC50 (96-h) >0.00 Johnson and Finley, 1980 
Gammarus pseudolimnaeus LC50 (96-h) >0.00 Johnson and Finley, 1980 
Hydra sp. LC50 (96-h) 0.61 Lue and Cruz, 1978 

LC50 (72-h) 1.37 Lue and Cruz, 1978 
LC50 (48-h) 2.83 Lue and Cruz, 1978 

Perca flavescens LC50 (96-h) >2.00 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) >2.00 Johnson and Finley, 1980 

Molinate [2212-67-1] Cypridopsis vidua EC50 (48-h) -0.74 Mayer and Ellersieck, 1986 
Gammarus italicus LC10 (24-h)  0.34 Pantani et al., 1997 
Echinogammarus tibaldii LC50 (24-h) 0.26 Pantani et al., 1997 
Gammarus fasciatus LC50 (96-h) 0.65 Johnson and Finley, 1980 
goldfish LC50 (96-h) 1.48 Humburg et al., 1989 
Lepomis machrochirus LC50 (96-h) -0.49 Johnson and Finley, 1980 
Pteronarcys californica LC50 (96-h) 0.47 Johnson and Finley, 1980 
Oryzias latipes embryo LC50 (5-d) 2.09 Wolfe et al., 1993 
Salmo gairdneri LC50 (96-h) -0.68 Johnson and Finley, 1980 
male albino mice LD50

b 2.90 Humburg et al., 1989 
male albino rats LD50

b 2.86 Humburg et al., 1989 
Monocrotophos [2157-98-4] Oreochromis niloticus LC50 (96-h) 0.69 Thangnipon et al., 1995 
Monobenzyl phthalate 
 [2528-16-7] Daphnia magna EC10 (24-h) >2.44 Jonsson and Baun, 2003 
     EC10 (48-h) >2.44 Jonsson and Baun, 2003 
     EC50 (24-h) >2.44 Jonsson and Baun, 2003 
     EC50 (48-h) >2.44 Jonsson and Baun, 2003 
Monobutyl phthalate 
 [131-70-4] Daphnia magna EC10 (24-h) 1.94 Jonsson and Baun, 2003 
     EC10 (48-h) 1.88 Jonsson and Baun, 2003 
     EC50 (24-h) 2.23 Jonsson and Baun, 2003 
     EC50 (48-h) 2.06 Jonsson and Baun, 2003 
Monodecyl phthalate 
 [24539-60-4] Daphnia magna EC10 (24-h) 0.90 Jonsson and Baun, 2003 
     EC10 (48-h) 0.80 Jonsson and Baun, 2003 
     EC50 (24-h) 1.09 Jonsson and Baun, 2003 
     EC50 (48-h) 1.05 Jonsson and Baun, 2003 
Monoethyl phthalate 
 [2306-33-4] Daphnia magna EC10 (24-h) 1.81 Jonsson and Baun, 2003 
     EC10 (48-h) 1.41 Jonsson and Baun, 2003 
     EC50 (24-h) 2.43 Jonsson and Baun, 2003 
     EC50 (48-h) 2.12 Jonsson and Baun, 2003 
Mono(2-ethylhexyl) phthalate 
 [4376-20-9] Daphnia magna EC10 (24-h) 0.83 Jonsson and Baun, 2003 
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     EC10 (48-h) -0.02 Jonsson and Baun, 2003 
     EC50 (24-h) 1.04 Jonsson and Baun, 2003 
     EC50 (48-h) 0.54 Jonsson and Baun, 2003 
Monomethyl phthalate Daphnia magna 
 [4376-18-5]   EC10 (48-h) 2.20 Jonsson and Baun, 2003 
     EC50 (24-h) 2.89 Jonsson and Baun, 2003 
     EC50 (48-h) 2.67 Jonsson and Baun, 2003 
Naled [300-76-5] mice LD50

a 2.35 Berteau and Deen, 1978 
1-Naphthol [90-15-3] Spirostomum ambiguum EC50 (24-h)  1.12 Nałecz-Jawecki and Sawicki, 1999 

EC50 (48-h)  1.13 Nałecz-Jawecki and Sawicki, 1999 
LC50 (24-h)  1.48 Nałecz-Jawecki and Sawicki, 1999 
LC50 (48-h)  1.41 Nałecz-Jawecki and Sawicki, 1999 

Napropamide [15299-99-7] goldfish LC50 (96-h) >1.00 Humburg et al., 1989 
male and female rats LD50

b >3.70 Humburg et al., 1989 
Naptalam [132-66-1] rats LD50

b 3.91 Humburg et al., 1989 
Naptalam-sodium [132-67-12 rats LD50

b 3.25 Humburg et al., 1989 
Nefiracetam [77191-36-7] beagle dogs LD50

b 2.70 Sugawara et al., 1994 
female mice LD50

b 3.29 Sugawara et al., 1994 
male mice LD50

b 3.30 Sugawara et al., 1994 
female rats LD50

b 3.15 Sugawara et al., 1994 
male rats LD50

b 3.07 Sugawara et al., 1994 
Nickel chloride [7718-54-9] Neantheses arenaceodentata LC50 (7-d) 1.23 Petrich and Reish, 1979 

LC50 (96-h) 1.49 Petrich and Reish, 1979 
Capitella capitata LC50 (96-h) >1.70 Petrich and Reish, 1979 
Ctenodrilus serratus LC50 (96-h) 1.23 Petrich and Reish, 1979 
Xenopus laevis LC50 (96-h) 1.64 Hopfer et al., 1990 

Nicotine [54-11-5] Daphnia magna EC50 (24-h) 0.75 Lilius et al., 1995 
Daphnia pulex EC50 (24-h) 0.14 Lilius et al., 1995 

Nitralin [4726-14-1] Daphnia magna EC50 (48-h) -2.40 Mayer and Ellersieck, 1986 
Nitrapyrin [1929-82-4] Daphnia magna EC50 (48-h) 0.20 Mayer and Ellersieck, 1986 
  Pimephales promelas LC50 (96-h) 1.01 Johnson and Finley, 1980 
4-Nitrobenzyl bromide 

[100-11-8] Poecilia reticulata LC50 (14-d) -0.97 Hermens et al., 1985 
Nitrogen dioxide 
 [10102-44-0] mice (strain ICR) LC50 (16-h)a 1.58 Ichinose et al., 1982 

mice (strain BALB/c) LC50 (16-h)a 1.69 Ichinose et al., 1982 
mice (strain ddy) LC50 (16-h)a 1.71 Ichinose et al., 1982 
mice (strain C57BL/6) LC50 (16-h)a 1.84 Ichinose et al., 1982 

Nitrogen trichloride 
[10025-85-1] rats LC50 (1-h)a 2.05 Barbee et al., 1983 

4-Nitrophenyl phenyl ether 
[620-88-2] Pimephales promelas LC50 (96-h) 0.43 Veith et al., 1983 

trans-Nonachlor [39765-80-5] Daphnia pulex  EC50 (48-h)  -1.65 Passino and Smith, 1987 
1-Nonanol [143-08-8] Vibrio fischeri EC50 (¼-h) -2.01 Gustavson et al., 1998 
   Pimephales promelas LC50 (96-h) 0.76 Veith et al., 1983 
5-Nonanone [502-56-7] Pimephales promelas LC50 (96-h) 1.49 Veith et al., 1983 
Nonyl bromide [693-58-3] Daphnia pulex EC50 (48-h) -0.27 Smith et al., 1988 
Norbornane [279-23-2] Daphnia pulex  EC50 (48-h)  0.72 Passino-Reader et al., 1997 
Norflurazon [27314-13-2] rats LD50

b >3.90 Humburg et al., 1989 
Noruron [18530-56-8] Pimephales promelas LC50 (96-h) 1.51 Johnson and Finley, 1980 
   dogs LD50

b 3.57 Humburg et al., 1989 
Wistar rats LD50

b 3.17 Humburg et al., 1989 
Sprague-Dawley rats LD50

b 3.83 Humburg et al., 1989 
Nuarimol [63284-71-9] male rats LD50

b 3.10 Worthing and Hance, 1991 
Octanoic acid [124-07-2] Hyale plumulosa LC50 (48-h)d 2.11 Onitsuka et al., 1989 

Oryzias latipes LC50 (48-h)d 2.18 Onitsuka et al., 1989 
1-Octanol [111-87-5] Vibrio fischeri EC50 (¼-h) -1.58 Gustavson et al., 1998 
   P.   subcapitata EC50 (48-h) 0.24 Hsieh et al., 2006 
   Pimephales promelas LC50 (96-h) 1.13 Veith et al., 1983 

Spirostomum ambiguum EC50 (24-h) -1.47 Nałecz-Jawecki and Sawicki, 1999 
EC50 (48-h) -1.47 Nałecz-Jawecki and Sawicki, 1999 
LC50 (24-h) -1.30 Nałecz-Jawecki and Sawicki, 1999 
LC50 (48-h) -1.40 Nałecz-Jawecki and Sawicki, 1999 

2-Octanone [111-13-7] P. subcapitata EC50 (48-h) 1.52 Hsieh et al., 2006 
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   Pimephales promelas LC50 (96-h) 1.56 Veith et al., 1983 

Brachionus plicatilis EC50 (24-h) 2.47 Guzzella et al., 1997 
Orphenadrine HCl [341-69-5] Daphnia magna EC50 (24-h) 1.47 Lilius et al., 1995 
Oryzalin [19044-88-3] Lepomis machrochirus LC50 (96-h) 0.46 Humburg et al., 1989 

rainbow trout LC50 (96-h) 0.51 Humburg et al., 1989 
bobwhite quail LD50

b 2.70 Humburg et al., 1989 
mice LD50

b >3.70 Humburg et al., 1989 
rats LD50

b >3.70 Humburg et al., 1989 
Oxabetrinil [74782-23-3] Lepomis machrochirus LC50 (96-h) 1.08 Humburg et al., 1989 

Salmo gairdneri LC50 (96-h) 0.85 Humburg et al., 1989 
bobwhite quail LD50

b >3.30 Humburg et al., 1989 
hamsters LD50

b >3.48 Humburg et al., 1989 
mallard duck LD50

b >3.30 Humburg et al., 1989 
mice LD50

b >3.70 Humburg et al., 1989 
rats LD50

b >3.70 Humburg et al., 1989 
Oxadiazon [19666-30-9] bobwhite quail LD50

b 3.78 Humburg et al., 1989 
mallard ducks LD50

b >3.00 Humburg et al., 1989 
rats LD50

b >3.70 Humburg et al., 1989 
Oxalyl chloride [79-37-8] rats LC50 (1-h)a 3.26 Barbee et al., 1995 
Oxamyl [23135-22-0] Daphnia magna EC50 (48-h) -0.38 Mayer and Ellersieck, 1986 

Chironomus plumosus EC50 (48-h) -0.74 Mayer and Ellersieck, 1986 
male rats LC50 (1-h) -0.77 Kennedy, 1986 
female rats LC50 (1-h) -0.92 Kennedy, 1986 
rats LC50 (4-h) -1.19 Kennedy, 1986 
Gammarus italicus LC10 (24-h) -0.66 Pantani et al., 1997 
Echinogammarus tibaldii LC50 (24-h) -0.52 Pantani et al., 1997 
fasted rats LD50

b 0.40 Kennedy, 1986 
fasted mice LD50

b 0.36 Kennedy, 1986 
guinea pigs LD50

b 0.85 Kennedy, 1986 
Oxydemeton-methyl [301-12-2] Asellus brevicaudus LC50 (96-h) 0.15 Johnson and Finley, 1980 

Gammarus fasciatus LC50 (96-h) 0.00 Johnson and Finley, 1980 
   Ictalurus punctatus LC50 (96-h) <1.26 Johnson and Finley, 1980 

Lepomis machrochirus LC50 (96-h) 1.11 Johnson and Finley, 1980 
Micropterus salmoides LC50 (96-h) 1.50 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) 0.81 Johnson and Finley, 1980 
Stizostedion vitreum LC50 (96-h) 1.26 Johnson and Finley, 1980 

Oxyfluorfen [42874-03-3] Oreochromis niloticus LC50 (96-h) 0.48 Hassanein et al., 1999 
dogs LD50

b >3.70 Humburg et al., 1989 
rats LD50

b >3.70 Humburg et al., 1989 
Ozone [10028-15-6] Daphnia magna LC50 (1-h) -0.85 Leynen et al., 1998 

LC50 (2-h) -1.03 Leynen et al., 1998 
LC50 (4-h) -1.24 Leynen et al., 1998 
LC50 (24-h) -1.68 Leynen et al., 1998 
LC50 (48-h) -1.96 Leynen et al., 1998 

Clarias gariepinus larvae LC50 (48-h) -1.46 Leynen et al., 1998 
Cyprinus carpio larvae LC50 (48-h) -1.51 Leynen et al., 1998 
Leuciscus idus larvae LC50 (48-h) -1.44 Leynen et al., 1998 

Paraquat dichloride [1910-42-5] Daphnia magna EC50 (24-h) 1.07 Lilius et al., 1995 
Daphnia pulex EC50 (24-h) 1.20 Lilius et al., 1995 

      EC50 (48-h) 0.60 Mayer and Ellersieck, 1986 
Simocephalus serrulatus EC50 (48-h) 0.57 Mayer and Ellersieck, 1986 
Ictalurus punctatus LC50 (96-h) >2.00 Johnson and Finley, 1980 
rats LD50

b 2.14 Humburg et al., 1989 
PCB-1262 [37324-23-5] Salmo clarki LC50 (96-h) >1.70 Johnson and Finley, 1980 
PCB-1268 [11100-14-4] Salmo clarki LC50 (96-h) >1.70 Johnson and Finley, 1980 
PCB-4465 [14975-23-6] Salmo clarki LC50 (96-h) >1.81 Johnson and Finley, 1980 
PCB-5442 [12642-23-8] Salmo clarki LC50 (96-h) >1.70 Johnson and Finley, 1980 
PCB-5460 [11126-42-4] Salmo clarki LC50 (96-h) >1.70 Johnson and Finley, 1980 
Pebulate [1114-71-2] mice LD50

b 3.22 Humburg et al., 1989 
rats LD50

b 2.96 Humburg et al., 1989 
Pendimethalin [40487-42-2] male and female rats LD50

b >3.70 Humburg et al., 1989 
1,2,3,7,8-Pentachlorodibenzo- 
 furan [57117-41-6]  Oryzias latipes LC50 (3-d) -4.57 Wisk and Cooper, 1990 
Pentachloroethane [76-01-7] Cyprinodon variegatus LC50 (24-h) 2.08 Heitmuller et al., 1981 
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LC50 (48-h) 2.08 Heitmuller et al., 1981 
LC50 (72-h) 2.08 Heitmuller et al., 1981 
LC50 (96-h)d 2.06 Heitmuller et al., 1981 

2,4-Pentanedione [123-54-6] Daphnia pulex EC50 (48-h) 1.88 Elnabarawy et al., 1986 
   female rats LC50 (4-h)a 3.09 Ballantyne et al., 1986 
1-Pentanol [71-41-0] Vibrio fischeri EC50 (¼-h) 0.66 Gustavson et al., 1998 
   Spirostomum ambiguum EC50 (24-h)  3.09 Nałecz-Jawecki and Sawicki, 1999 

EC50 (48-h)  3.05 Nałecz-Jawecki and Sawicki, 1999 
LC50 (24-h)  3.34 Nałecz-Jawecki and Sawicki, 1999 
LC50 (48-h)  3.32 Nałecz-Jawecki and Sawicki, 1999 

3-Pentanol [584-02-1] Poecilia reticulata LC50 (7-d) 3.00 Könemann, 1981 
3-Pentanone [96-22-0] Spirostomum ambiguum EC50 (24-h)  3.27 Nałecz-Jawecki and Sawicki, 1999 

EC50 (48-h)  3.26 Nałecz-Jawecki and Sawicki, 1999 
LC50 (24-h)  3.49 Nałecz-Jawecki and Sawicki, 1999 
LC50 (48-h)  3.47 Nałecz-Jawecki and Sawicki, 1999 

Pimephales promelas LC50 (96-h) 3.19 Veith et al., 1983 
Permethrin [52645-53-1] Daphnia magna EC50 (48-h) -2.90 Mayer and Ellersieck, 1986 

Chironomus plumosus EC50 (48-h) -3.25 Mayer and Ellersieck, 1986 
Hydropsyche spp. LC50 (1-h) 0.66 Sibley and Kaushik, 1991 
Isonychia bicolor LC50 (1-h) 1.13 Sibley and Kaushik, 1991 
Simulium vittatum LC50 (1-h) 0.43 Sibley and Kaushik, 1991 
Daphnia magna LC50 (72-h) -3.22 Sibley and Kaushik, 1991 
Ceriodaphnia dubia LC50 (96-h) -0.29 Yang et al., 2006 
Cyprinodon variegatus LC50 (96-h) -2.11 Schimmel et al., 1983 
Daphnia magna LC50 (96-h) -2.17 Sibley and Kaushik, 1991 
Menidia menidia LC50 (96-h) -2.66 Schimmel et al., 1983 
Mugil cephalus LC50 (96-h) -2.26 Schimmel et al., 1983 
Mysidopsis bahia LC50 (96-h) -4.70 Schimmel et al., 1983 
Penaeus duorarum LC50 (96-h) -3.08 Schimmel et al., 1983 
Procambarus clarkii LC50 (96-h) -3.36 Jarboe and Romaire, 1991 
Salvelinus fontinalis LC50 (96-h) -2.49 Johnson and Finley, 1980 

Phenmedipham [13684-63-4] chickens LD50
b >3.48 Humburg et al., 1989 

dogs LD50
b >3.60 Humburg et al., 1989 

guinea pigs LD50
b >3.60 Humburg et al., 1989 

mice LD50
b >3.90 Humburg et al., 1989 

rats LD50
b >3.90 Humburg et al., 1989 

Phenthoate [2597-03-7] Channa punctatus LC50 (48-h) -0.33 Rao et al., 1985 
2-Phenoxyethanol [122-99-6] Pimephales promelas LC50 (96-h) 2.54 Veith et al., 1983 
Phorate [298-02-2] Artemia sp. EC50 (24-h) >1.70 Guzzella et al., 1997 

Brachionus plicatilis EC50 (24-h) >1.70 Guzzella et al., 1997 
Esox lucius LC50 (96-h) -0.96 Johnson and Finley, 1980 
Gammarus fasciatus LC50 (96-h) -2.40 Johnson and Finley, 1980 
Ictalurus punctatus LC50 (96-h) -0.55 Johnson and Finley, 1980 
Lepomis machrochirus LC50 (96-h) -2.70 Johnson and Finley, 1980 
Micropterus salmoides LC50 (96-h) -2.30 Johnson and Finley, 1980 
Pteronarcys californica LC50 (96-h) -2.40 Johnson and Finley, 1980 
Salmo clarki LC50 (96-h) -2.22 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) -1.89 Johnson and Finley, 1980 

Phosalone [2310-17-0] Lepomis machrochirus LC50 (96-h) -1.00 Johnson and Finley, 1980 
   Pimephales promelas LC50 (96-h) -0.49 Johnson and Finley, 1980 
   Salmo gairdneri LC50 (96-h) -0.82 Johnson and Finley, 1980 
Phosmet [732-11-6] Daphnia magna EC50 (48-h) -2.25 Johnson and Finley, 1980 
   Streptocephalus seali LC50 (48-h) -0.77 Johnson and Finley, 1980 
   Asellus brevicaudus LC50 (96-h) -1.05 Johnson and Finley, 1980 
   Chironomus plumosus LC50 (96-h) 0.50 Johnson and Finley, 1980 

Gammarus fasciatus LC50 (96-h) -2.70 Johnson and Finley, 1980 
   Ictalurus punctatus LC50 (96-h) 1.03 Johnson and Finley, 1980 

Lepomis machrochirus LC50 (96-h) -0.70 Johnson and Finley, 1980 
Micropterus dolomieui LC50 (96-h) -0.82 Johnson and Finley, 1980 
Micropterus salmoides LC50 (96-h) -0.08 Johnson and Finley, 1980 

   Oncorhynchus tshawytscha LC50 (96-h) -0.82 Johnson and Finley, 1980 
Pimephales promelas LC50 (96-h) 0.86 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) -0.52 Johnson and Finley, 1980 

Phosphamidon [13171-21-6] Daphnia pulex EC50 (48-h) -2.00 Johnson and Finley, 1980 
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Simocephalus serrulatus EC50 (48-h) -1.92 Johnson and Finley, 1980 
Gammarus fasciatus LC50 (96-h) -1.89 Johnson and Finley, 1980 
Ictalurus punctatus LC50 (96-h) 1.85 Johnson and Finley, 1980 
Lepomis machrochirus LC50 (96-h) 0.53 Johnson and Finley, 1980 
Pimephales promelas LC50 (96-h) 2.00 Johnson and Finley, 1980 
Pternarcys californica LC50 (96-h) 0.18 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) 0.89 Johnson and Finley, 1980 

Phoxim [14816-18-3] Esox lucius LC50 (96-h) -0.78 Johnson and Finley, 1980 
   Ictalurus punctatus LC50 (96-h) 0.08 Johnson and Finley, 1980 

Lepomis machrochirus LC50 (96-h) -1.09 Johnson and Finley, 1980 
   Oncorhynchus kisutch LC50 (96-h) -0.39 Johnson and Finley, 1980 
   Pimephales promelas LC50 (96-h) 0.46 Johnson and Finley, 1980 

Procambarus sp. LC50 (96-h) -2.19 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) -0.74 Johnson and Finley, 1980 
Salmo salar LC50 (96-h) -0.42 Johnson and Finley, 1980 
Salmo trutta LC50 (96-h) <-0.52 Johnson and Finley, 1980 
Salvelinus fontinalis LC50 (96-h) -0.36 Johnson and Finley, 1980 

o-Phthalic acid [88-99-3] Daphnia magna EC10 (24-h) 1.51 Jonsson and Baun, 2003 
     EC10 (48-h) 0.78 Jonsson and Baun, 2003 
     EC50 (24-h) 2.08 Jonsson and Baun, 2003 
     EC50 (48-h) 2.01 Jonsson and Baun, 2003 
   Chironomus plumosus EC50 (48-h) >1.86 Mayer and Ellersieck, 1986 
Picloram [19180-02-1] Daphnia magna EC50 (48-h) 1.88 Mayer and Ellersieck, 1986 

Gammarus fasciatus LC50 (96-h) -1.57 Johnson and Finley, 1980 
   Ictalurus punctatus LC50 (96-h) 0.80 Johnson and Finley, 1980 

Pteronarcella badia LC50 (96-h) >1.00 Johnson and Finley, 1980 
Pteronarcys californica LC50 (96-h) -1.32 Johnson and Finley, 1980 
Salmo clarki LC50 (96-h) 0.68 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) 1.10 Johnson and Finley, 1980 
Salvelinus fontinalis LC50 (96-h) 0.63 Johnson and Finley, 1980 
cattle LD50

b 2.88 Humburg et al., 1989 
rats LD50

b 3.91 Humburg et al., 1989 
sheep LD50

b >3.00 Humburg et al., 1989 
α-Pinene[80-56-8] Daphnia magna LC50 (24-h) 1.83 LeBlanc, 1980 

LC50 (48-h) 1.61 LeBlanc, 1980 
Piperonyl butoxide [51-03-6] Asellus brevicaudus LC50 (96-h) -1.92 Johnson and Finley, 1980 

Lepomis machrochirus LC50 (96-h) -2.38 Johnson and Finley, 1980 
   Salmo gairdneri LC50 (96-h) -2.47 Johnson and Finley, 1980 
Pirimicarb [23103-98-2] Daphnia magna EC50 (48-h) -1.80 Kusk, 1996 
Pirimiphos-methyl 
 [29232-93-7] Pseudomugil signifer LC50 (96-h) -1.04 Brown et al., 1998 
Plictran [13121-70-5] Daphnia magna EC50 (48-h) -3.77 Johnson and Finley, 1980 

Gammarus fasciatus LC50 (96-h) -2.30 Johnson and Finley, 1980 
Lepomis machrochirus LC50 (96-h) -2.17 Johnson and Finley, 1980 
Micropterus salmoides LC50 (96-h) -2.68 Johnson and Finley, 1980 

Polyoxyethylene (4) lauryl 
 ether [9002-92-0] Gammarus italicus LC10 (24-h)  0.88 Pantani et al., 1997 

Echinogammarus tibaldii LC50 (24-h) 0.56 Pantani et al., 1997 
Potassium azide [20762-60-1] Daphnia pulex EC50 (48-h) 0.88 Mayer and Ellersieck, 1986 

Gammarus fasciatus LC50 (24-h) 1.18 Mayer and Ellersieck, 1986 
LC50 (96-h) 0.81 Mayer and Ellersieck, 1986 

Lepomis machrochirus LC50 (24-h) 0.43 Mayer and Ellersieck, 1986 
LC50 (96-h) -0.11 Mayer and Ellersieck, 1986 

Potassium chloride 
 [7447-40-7] Daphnia magna EC50 (24-h) 3.05 Lilius et al., 1995 
Potassium chromate 
 [7789-00-6] Daphnia pulex EC50 (48-h) -0.74 Jop et al., 1987 
Potassium cyanide [151-50-8] Daphnia magna EC50 (24-h) -0.22 Lilius et al., 1995 

Daphnia pulex EC50 (24-h) -0.25 Lilius et al., 1995 
Brachydanio rerio LC50 (48-h) -0.36 Slooff, 1979 

Potassium dichromate 
 [7778-50-9] Daphnia pulex EC50 (48-h) -0.74 Dorn et al., 1987a 

 ammarus italicus LC10 (24-h) 0.64 Pantani et al., 1997 
Echinogammarus tibaldii  LC50 (24-h) -0.34 Pantani et al., 1997 



Toxicity of Inorganic and Organic Chemicals    1341 
 

 

  Results 
Chemical [CASRN] Species log, mg/L Reference  

Macrobrachium lamarrei LC50 (24-h) 0.74 Murti et al., 1983 
LC50 (48-h) 0.57 Murti et al., 1983 
LC50 (72-h) 0.39 Murti et al., 1983 
LC50 (96-h) 0.26 Murti et al., 1983 

Spirostomum teres LC50 (0.5-h) 0.96 Twagilimana et al., 1998 
  LC50 (24-h) 0.95 Twagilimana et al., 1998 

Potassium permanganate 
 [7722-64-7] Ceriodaphnia dubia LC50 (96-h) -1.24 Hobbs et al., 2006 
  Chironomus tentans LC50 (96-h) 0.65 Hobbs et al., 2006 
  Daphnia magna LC50 (96-h) -1.28 Hobbs et al., 2006 
 Hyalella azteca LC50 (96-h) 0.68 Hobbs et al., 2006 
 Pimephales promelas LC50 (96-h) 0.33 Hobbs et al., 2006 
Prodiamine [29091-21-2] rats LD50

b >3.70 Humburg et al., 1989 
Profenofos [41198-08-7] Daphnia magna EC50 (48-h) -2.85 Mayer and Ellersieck, 1986 

Chironomus plumosus EC50 (48-h) -3.00 Mayer and Ellersieck, 1986 
Prometon [1610-18-0] rainbow trout LC50 (96-h) 1.30 Humburg et al., 1989 

rats LD50
b 3.36 Humburg et al., 1989 

Prometryn [7287-19-6] Lepomis machrochirus LC50 (96-h) 1.00 Humburg et al., 1989 
rainbow trout LC50 (96-h) 0.40 Humburg et al., 1989 

Pronamide [23950-58-5] female rats LD50
b 3.75 Humburg et al., 1989 

male rats LD50
b 3.92 Humburg et al., 1989 

mongrel dogs LD50
b 4.00 Humburg et al., 1989 

Propachlor [1918-16-7] Daphnia magna EC50 (48-h) 0.84 Mayer and Ellersieck, 1986 
Chironomus plumosus EC50 (48-h) -0.10 Mayer and Ellersieck, 1986 
Lepomis machrochirus LC50 (96-h) >0.15 Humburg et al., 1989 
rainbow trout LC50 (96-h) -0.77 Humburg et al., 1989 
bobwhite quail LD50

b 1.96 Humburg et al., 1989 
rats LD50

b 3.26 Humburg et al., 1989 
rats LD50

b 3.26 Humburg et al., 1989 
Propanil [709-98-8] dog LD50

b 3.09 Ambrose et al., 1972 
sheep LD50

b 2.40 Palmer, 1964 
2-Propanol [67-63-0] P.   subcapitata EC50 (48-h) 3.91 Hsieh et al., 2006 
 Spirostomum ambiguum EC50 (24-h)  3.84 Nałecz-Jawecki and Sawicki, 1999 

EC50 (48-h)  3.85 Nałecz-Jawecki and Sawicki, 1999 
LC50 (24-h)  4.35 Nałecz-Jawecki and Sawicki, 1999 
LC50 (48-h)  4.33 Nałecz-Jawecki and Sawicki, 1999 

Pimephales promelas LC50 (96-h) 4.02 Veith et al., 1983 
Poecilia reticulata LC50 (7-d) 3.85 Könemann, 1981 
Sprague-Dawley female rats LC50 (8-h)a 4.28 Laham et al., 1980 

Propazine [139-40-2] Lepomis machrochirus LC50 (96-h) >2.00 Humburg et al., 1989 
rainbow trout LC50 (96-h) 1.26 Humburg et al., 1989 
Sprague-Dawley male rats LC50 (8-h)a 4.35 Laham et al., 1980 

Propham [122-42-9] Daphnia pulex EC50 (48-h) 0.90 Johnson and Finley, 1980 
Gammarus fasciatus EC50 (48-h) 1.28 Johnson and Finley, 1980 
Lepomis machrochirus LC50 (96-h) 1.46 Johnson and Finley, 1980 
Simocephalus serrulatus EC50 (48-h) 1.00 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) 1.58 Johnson and Finley, 1980 
mice LD50

b 3.48 Humburg et al., 1989 
rats LD50

b 3.95 Humburg et al., 1989 
Propoxur [114-26-1] Gammarus italicus LC10 (24-h) -1.30 Pantani et al., 1997 

Echinogammarus tibaldii LC50 (24-h) -1.82 Pantani et al., 1997 
  Gammarus lacustris LC50 (96-h) -1.47 Johnson and Finley, 1980 

Lepomis machrochirus LC50 (96-h) 0.68 Johnson and Finley, 1980 
 Pimephales promelas LC50 (96-h) 1.40 Johnson and Finley, 1980 

Pteronarcys californica LC50 (96-h) -1.74 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) 0.91 Johnson and Finley, 1980 

Propoxyphene HCl 
 [1639-60-7] Daphnia magna EC50 (24-h) 1.32 Lilius et al., 1995 

Daphnia pulex EC50 (24-h) 1.33 Lilius et al., 1995 
Propranolol HCl [318-99-9] Daphnia magna EC50 (24-h) 0.49 Lilius et al., 1995 

Daphnia pulex EC50 (24-h) 0.64 Lilius et al., 1995 
Propyl nitrite [543-67-9] Sprague-Dawley rats LC50 (4-h)a 2.48 Klonne et al., 1987a 
Pulegone [89-82-7] Daphnia pulex EC50 (48-h) 1.39 Passino and Smith, 1987 
Pyrazon [58858-18-7] mice LD50

b 3.48 Humburg et al., 1989 
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rabbits LD50
b 3.10 Humburg et al., 1989 

rats LD50
b 3.56 Humburg et al., 1989 

Pyridate [55512-33-9] male and female rats LD50
b 3.67 Humburg et al., 1989 

2-Pyridineethanol [103-74-2] Daphnia pulex EC50 (48-h) 1.14 Perry and Smith, 1988 
Pyriproxyfen [95737-68-1] Aedes aegypti LC50 (6-h) -4.67 Loh and Yap, 1989 

Daphnia carinata sensu lato LC50 (48-h) -1.10 Trayler and Davis, 1996 
2-Pyrrolidone [616-45-5] Daphnia pulex EC50 (48-h) 1.12 Perry and Smith, 1988 
Quizalofop-ethyl 
 [76578-14-8] Lepomis machrochirus LC50 (96-h) -0.34 Humburg et al., 1989 

rainbow trout LC50 (96-h) -0.06 Humburg et al., 1989 
female rats LD50

b 3.17 Humburg et al., 1989 
male rats LD50

b 3.22 Humburg et al., 1989 
mallard duck LD50

b 3.30 Humburg et al., 1989 
Quinoline [91-22-5] Xenopus laevis LC50 (96-h) 1.42 Dumont et al., 1979 
Resmethrin [10453-86-8] Gambusia affinis LC50 (24-h) -2.15 Tietze et al., 1991 

Toxorhynchites splendens LC50 (24-h) -2.54 Tietze et al., 1993 
 Ictalurus punctatus LC50 (96-h) -1.78 Johnson and Finley, 1980 

Lepomis machrochirus LC50 (96-h) -2.77 Johnson and Finley, 1980 
Oncorhynchus kisutch LC50 (96-h) -2.74 Johnson and Finley, 1980 

 Pimephales promelas LC50 (96-h) -2.52 Johnson and Finley, 1980 
Salvelinus namaycush LC50 (96-h) -2.77 Johnson and Finley, 1980 
mice LD50

a 3.14 Berteau and Deen, 1978 
Resorcinol [108-46-3] Pimephales promelas LC50 (24-h) 1.95 Curtis et al., 1978 

LC50 (48-h) 1.86 Curtis et al., 1978 
LC50 (96-h) 1.75 Curtis et al., 1978 

Rotenone [83-79-4] Daphnia pulex EC50 (48-h) 2.00 Johnson and Finley, 1980 
Simocephalus serrulatus EC50 (48-h) -0.51 Johnson and Finley, 1980 
Gammarus fasciatus LC50 (96-h) 0.41 Johnson and Finley, 1980 
Ictalurus punctatus LC50 (96-h) -2.59 Johnson and Finley, 1980 
Lepomis machrochirus LC50 (96-h) -1.64 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) -1.51 Johnson and Finley, 1980 

RU-11679 [62229-77-0] Catostomus commersoni LC50 (96-h) -2.00 Johnson and Finley, 1980 
Lepomis machrochirus LC50 (96-h) -3.52 Johnson and Finley, 1980 

   Oncorhynchus kisutch LC50 (96-h) -3.10 Johnson and Finley, 1980 
Pimephales promelas LC50 (96-h) 0.95 Johnson and Finley, 1980 
Salmo salar LC50 (96-h) -3.39 Johnson and Finley, 1980 
Salvelinus namaycush LC50 (96-h) -3.77 Johnson and Finley, 1980 

Ryania [8047-13-0] Lepomis machrochirus LC50 (96-h) 1.27 Johnson and Finley, 1980 
   Salmo gairdneri LC50 (96-h) 0.51 Johnson and Finley, 1980 
SD-14114 [57547-75-8] Lepomis machrochirus LC50 (96-h) -2.32 Johnson and Finley, 1980 
   Pimephales promelas LC50 (96-h) -2.72 Johnson and Finley, 1980 
 Salmo gairdneri LC50 (96-h) -2.77 Johnson and Finley, 1980 
Selenium [7782-49-2] Cyprinodon variegatus LC50 (24-h) 1.75 Heitmuller et al., 1981 

LC50 (48-h) 1.41 Heitmuller et al., 1981 
LC50 (72-h) 1.11 Heitmuller et al., 1981 
LC50 (96-h)d 0.83 Heitmuller et al., 1981 

Daphnia magna LC50 (24-h) -0.37 LeBlanc, 1980 
LC50 (48-h) -0.18 LeBlanc, 1980 

Sertaconazole [99592-32-2] mice and rats LD50
b >3.90 Grau et al., 1992 

Sethoxydim [74051-80-2] rats LD50
b 3.51 Worthing and Hance, 1991 

Siduron [1982-49-6] male and female rats LD50
b >3.88 Humburg et al., 1989 

Silver [7440-22-4] Ceridaphnia dubia EC50 (48-h) -2.35 Bitton et al., 1996 
 Cyprinodon variegatus LC50 (24-h) 1.73 Heitmuller et al., 1981 

LC50 (48-h) 1.81 Heitmuller et al., 1981 
LC50 (96-h)d 1.76 Heitmuller et al., 1981 

Daphnia magna LC50 (24-h) -2.82 LeBlanc, 1980 
LC50 (48-h) -2.82 LeBlanc, 1980 

Silver nitrate [7761-88-8] Daphnia pulex EC50 (48-h) -2.72 Elnabarawy et al., 1986 
 Pimephales promelas LC50 (96-h) -2.17 Holcombe et al., 1983 
Simazine [122-34-9] Cypridopsis vidua EC50 (48-h) 0.57 Johnson and Finley, 1980 
 Daphnia magna EC50 (48-h) 0.04 Johnson and Finley, 1980 

Gammarus fasciatus LC50 (96-h) >2.00 Johnson and Finley, 1980 
 Lepomis machrochirus LC50 (96-h) 1.20 Humburg et al., 1989 

Pimephales promelas LC50 (96-h) >2.00 Johnson and Finley, 1980 
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Pteronarcys californica LC50 (96-h) 0.28 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) >2.00 Johnson and Finley, 1980 
oyster LC50 (96-h) >0.00 Humburg et al., 1989 
rainbow trout LC50 (96-h) 0.45 Humburg et al., 1989 
mallard duck LD50

b 4.71 Humburg et al., 1989 
rats LD50

b >3.70 Humburg et al., 1989 
Sodium arsenite [7784-46-5] Daphnia pulex EC50 (48-h) 0.48 Johnson and Finley, 1980 

Simocephalus serrulatus EC50 (48-h) 0.15 Mayer and Ellersieck, 1986 
Lepomis machrochirus LC50 (96-h) 1.48 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) 1.36 Johnson and Finley, 1980 
Pteronarcys californica LC50 (96-h) 1.58 Johnson and Finley, 1980 

Sodium azide [26628-22-8] Daphnia pulex EC50 (48-h) 0.62 Mayer and Ellersieck, 1986 
Gammarus fasciatus LC50 (24-h) 1.15 Mayer and Ellersieck, 1986 

LC50 (96-h) 0.70 Mayer and Ellersieck, 1986 
Lepomis machrochirus LC50 (24-h) 0.32 Mayer and Ellersieck, 1986 

LC50 (96-h) -0.17 Mayer and Ellersieck, 1986 
Sodium chlorate [7775-09-9] rats LD50

b 3.70 Humburg et al., 1989 
Sodium chloride [7647-14-5] Daphnia magna EC50 (24-h) 3.34 Lilius et al., 1995 

Daphnia pulex EC50 (24-h) 3.52 Lilius et al., 1995 
Sodium cyanide [143-33-9] Anas platyrhynchos LD50

b 0.43 Henny et al., 1994 
Canis latrans LD50

b 0.61 Sterner, 1979 
Coragyps atratus LD50

b 0.68 Wiemeyer et al., 1986 
Coturnix japonica LD50

b 0.97 Wiemeyer et al., 1986 
Falco sparverius LD50

b 0.60 Wiemeyer et al., 1986 
Gallus domesticus LD50

b 1.32 Wiemeyer et al., 1986 
Otus asio LD50

b 0.93 Wiemeyer et al., 1986 
Sturnus vulgaris LD50

b 1.23 Wiemeyer et al., 1986 
Sodium dichromate  
 [10588-01-9] Daphnia pulex EC50 (48-h) -0.91 Elnabarawy et al., 1986 
Sodium dodecyl sulfate 

[151-21-3] brine shrimp TLm (24-h) 0.56 Price et al., 1974 
Sodium fluoride [7681-49-4] Cyprinodon variegatus LC50 (24-h) 0.96 Heitmuller et al., 1981 

LC50 (48-h) 0.96 Heitmuller et al., 1981 
LC50 (72-h) 0.96 Heitmuller et al., 1981 
LC50 (96-h)d 0.96 Heitmuller et al., 1981 

Daphnia magna EC50 (24-h) 2.48 Lilius et al., 1995 
LC50 (24-h) 2.83 LeBlanc, 1980 
LC50 (48-h) 2.53 LeBlanc, 1980 

Daphnia pulex EC50 (24-h) 2.69 Lilius et al., 1995 
rats LD50

b 2.26 Worthing and Hance, 1991 
Sodium methanearsonate 
 [2163-80-6] Carassius auratus LC50 (96-h) 1.49 Johnson and Finley, 1980 
  Gammarus fasciatus LC50 (96-h) >2.00 Johnson and Finley, 1980 
   Pimephales promelas LC50 (96-h) 1.12 Johnson and Finley, 1980 

 Peromyscus leucopus LD50
b -3.48 Judd, 1979 

Salmo clarki LC50 (96-h) >2.00 Johnson and Finley, 1980 
Sodium nitrate [7731-99-4] Pseudacris regilla LC50 (10-d) 2.76 Schuytema and Nebeker, 1999 
Sodium oleate [143-19-1] Oryzias latipes LC50 (48-h)d 2.34 Onitsuka et al., 1989 
Sodium oxalate [62-76-0] Daphnia magna EC50 (24-h) 2.60 Lilius et al., 1995 
Sodium pentachlorophenate 

[131-52-2] Palaemonetes pugio LC50 (96-h) -0.36 Conklin and Rao, 1978 
Spirostomum teres LC50 (0.5-h) 0.00 Twagilimana et al., 1998 

LC50 (24-h) 0.13 Twagilimana et al., 1998 
Sodium selenite [10102-18-8] Daphnia magna EC50 (48-h) 0.40 Mayer and Ellersieck, 1986 

Chironomus plumosus EC50 (48-h) 1.64 Mayer and Ellersieck, 1986 
Sodium stearate [822-16-2] Oryzias latipes LC50 (48-h)d 2.10 Onitsuka et al., 1989 
Strobane [9010-32-6] Pteronarcys californica LC50 (48-h) -2.15 Johnson and Finley, 1980 

Lepomis machrochirus LC50 (96-h) -2.06 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) -1.92 Johnson and Finley, 1980 

Styrene oxide [96-09-3] Poecilia reticulata LC50 (14-d) 0.85 Deneer et al., 1988 
Sulfometuron-methyl 

[74222-97-2] Daphnia magna LC50 (96-h) >1.10 Humburg et al., 1989 
Lepomis machrochirus LC50 (96-h) >1.10 Humburg et al., 1989 
oyster LC50 (96-h) >1.10 Humburg et al., 1989 
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mallard duck LD50
b 3.70 Humburg et al., 1989 

Temephos [3383-96-8] Gambusia affinis LC50 (24-h) 0.75 Tietze et al., 1991 
 Gammarus lacustris LC50 (96-h) -1.10 Johnson and Finley, 1980 
 Ictalurus punctatus LC50 (96-h) >1.00 Johnson and Finley, 1980 

Lepomis machrochirus LC50 (96-h) 1.34 Johnson and Finley, 1980 
 Pteronarcella badia LC50 (96-h) -1.51 Johnson and Finley, 1980 
 Pteronarcys californica LC50 (96-h) -2.00 Johnson and Finley, 1980 

Salmo clarki LC50 (96-h) 0.10 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) 0.54 Johnson and Finley, 1980 
Salmo salar LC50 (96-h) 1.32 Johnson and Finley, 1980 
Salvelinus fontinalis LC50 (96-h) 1.11 Johnson and Finley, 1980 
Salvelinus namaycush LC50 (96-h) 0.56 Johnson and Finley, 1980 

 Pimephales promelas LC50 (96-h) 1.53 Johnson and Finley, 1980 
Pseudomugil signifer LC50 (96-h) -0.23 Brown et al., 1998 

Terbufos [13071-79-9] Daphnia magna EC50 (48-h) -3.40 Mayer and Ellersieck, 1986 
Chironomus plumosus EC50 (48-h) -2.85 Mayer and Ellersieck, 1986 
Poecilia reticulata LC50 1.53 Mittal et al., 1994 

Terbutryn [886-50-0] Ictalurus punctatus LC50 (96-h) 0.48 Humburg et al., 1989 
Lepomis machrochirus LC50 (96-h) 0.60 Humburg et al., 1989 
rainbow trout LC50 (96-h) 0.48 Humburg et al., 1989 
bobwhite quail LD50

b >4.30 Humburg et al., 1989 
mallard duck LD50

b >3.67 Humburg et al., 1989 
1,1,1,2-Tetrachloroethane 

[630-30-6] Daphnia magna LC50 (24-h) 1.43 LeBlanc, 1980 
   P.   subcapitata EC50 (48-h) 0.95 Hsieh et al., 2006 
Tetradifon [116-29-0] Gammarus lacustris LC50 (96-h) -0.95 Johnson and Finley, 1980 
 Ictalurus punctatus LC50 (96-h) 0.49 Johnson and Finley, 1980 

Lepomis machrochirus LC50 (96-h) -0.06 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) 0.08 Johnson and Finley, 1980 

2,3,4,5-Tetrachlorophenol Photobacterium EC50 (¼-h) -6.22 Svenson and Kaj, 1989 
 [4901-51-3]   phosphoreum  
2,3,4,6-Tetrachlorophenol 
 [58-90-2] Daphnia pulex EC50 (48-h) 0.15 Shigeoka et al., 1988 
α,α-2,6-Tetrachlorotoluene 

[81-19-6] Daphnia magna EC50 (48-h) -0.41 Marchini et al., 1999 
 Pimephales promelas LC50 (96-h) -0.01 Veith et al., 1983 

1-Tetradecanol [112-72-1] Vibrio fischeri EC50 (¼-h) -2.58 Gustavson et al., 1998 
Tetraethoxysilane [78-10-4] male ICR mice LC50 (4-h)a >3.00 Nakashima et al., 1994 
1,2,3,4-Tetrahydronaphthalene 
 [119-64-2] Daphnia pulex EC50 (48-h) 0.38 Smith et al., 1988 
Tetramine [2058-46-0] Gammarus fasciatus LC50 (96-h) -1.74 Johnson and Finley, 1980 

Lepomis machrochirus LC50 (96-h) -1.05 Johnson and Finley, 1980 
Pternarcys californica LC50 (96-h) >0.00 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) -1.25 Johnson and Finley, 1980 

TFM [654-66-0] Gammarus pseudolimnaeus LC50 (96-h) 1.35 Johnson and Finley, 1980 
   Orconectes nais LC50 (96-h) 1.25 Johnson and Finley, 1980 
Thallium [7440-28-0] Cyprinodon variegatus LC50 (24-h) 1.65 Heitmuller et al., 1981 

LC50 (96-h)d 1.32 Heitmuller et al., 1981 
Daphnia magna LC50 (24-h) 0.56 LeBlanc, 1980 

LC50 (48-h) 0.34 LeBlanc, 1980 
Thallium sulfate [7446-18-6] Daphnia magna EC50 (24-h) 0.91 Lilius et al., 1995 

Daphnia pulex EC50 (24-h) 0.67 Lilius et al., 1995 
Thanite [115-31-1] Daphnia magna EC50 (48-h) -0.94 Mayer and Ellersieck, 1986 
Theophylline [58-55-9] Daphnia magna EC50 (24-h) 2.19 Lilius et al., 1995 

Daphnia pulex EC50 (24-h) 2.52 Lilius et al., 1995 
Thifenuron-methyl 
 [79277-27-3] Daphnia magna LC50 (48-h) >3.00 Humburg et al., 1989 

Lepomis machrochirus LC50 (96-h) >2.00 Humburg et al., 1989 
Salmo gairdneri LC50 (96-h) >2.00 Humburg et al., 1989 
mallard duck LD50

b >3.40 Humburg et al., 1989 
rats LD50

b >3.70 Humburg et al., 1989 
LC50 (72-h) 1.23 Fernandez-Vega et al., 1999 
LC50 (48-h) 1.34 Fernandez-Vega et al., 1999 
LC50 (24-h) 1.41 Fernandez-Vega et al., 1999 



Toxicity of Inorganic and Organic Chemicals    1345 
 

 

  Results 
Chemical [CASRN] Species log, mg/L Reference  

Oryzias latipes embryo LC50 (6-d) 1.28 Wolfe et al., 1993 
bobwhite quail LD50

b >3.89 Humburg et al., 1989 
mallard ducks LD50

b >4.00 Humburg et al., 1989 
mice LD50

b 3.44 Humburg et al., 1989 
rats LD50

b 2.96 Humburg et al., 1989 
Thiobencarb [28249-77-6] Anguilla anguilla LC50 (96-h) 1.12 Fernandez-Vega et al., 1999 

LC50 (48-h) 1.38 LeBlanc, 1980 
 Ictalurus punctatus LC50 (96-h) 0.36 Johnson and Finley, 1980 

Lepomis machrochirus LC50 (96-h) 0.40 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) 0.08 Johnson and Finley, 1980 

Thioridazine HCl [130-61-0] Daphnia magna EC50 (24-h) -0.12 Lilius et al., 1995 
Daphnia pulex EC50 (24-h) -1.50 Lilius et al., 1995 

Thiourea [62-56-6] Scenedesmus subspicatus EC10 (96-h) -0.38 Geyer et al., 1985 
EC50 (96-h) 0.83 Geyer et al., 1985 

Thiram [137-26-8] Spirostomum teres LC50 (0.5-h) -0.77 Twagilimana et al., 1998 
LC50 (24-h) -0.36 Twagilimana et al., 1998 

THPC [124-64-1] Artemia larvae LC50 (24-h) -2.17 Bartolomé and Sánchez-Furtún, 
2005 

   LC50 (48-h) -2.11 Bartolomé and Sánchez-Furtún, 
2005 

m-Toluidine [108-44-1] Spirostomum ambiguum EC50 (24-h)  2.68 Nałecz-Jawecki and Sawicki, 1999 
EC50 (48-h)  2.67 Nałecz-Jawecki and Sawicki, 1999 
LC50 (24-h)  2.92 Nałecz-Jawecki and Sawicki, 1999 
LC50 (48-h)  2.83 Nałecz-Jawecki and Sawicki, 1999 

p-Toluidine [106-49-0] Spirostomum ambiguum EC50 (24-h)  2.29 Nałecz-Jawecki and Sawicki, 1999 
EC50 (48-h)  2.00 Nałecz-Jawecki and Sawicki, 1999 
LC50 (24-h)  2.49 Nałecz-Jawecki and Sawicki, 1999 
LC50 (48-h)  2.21 Nałecz-Jawecki and Sawicki, 1999 

Triallate [2303-17-5] Daphnia magna EC50 (48-h) -1.10 Mayer and Ellersieck, 1986 
LC50 (48-h) -0.37 Humburg et al., 1989 

Lepomis machrochirus LC50 (96-h) 0.11 Humburg et al., 1989 
rainbow trout LC50 (96-h) 0.08 Humburg et al., 1989 
bobwhite quail LD50

b >3.35 Humburg et al., 1989 
Triasulfuron [82097-50-5] rats LD50

b >3.70 Humburg et al., 1989 
Triazophos [24017-47-8] dogs LD50

b >2.51 Worthing and Hance, 1991 
Tribenuron [106040-48-6] Daphnia magna EC50 (48-h) 2.86 Humburg et al., 1989 

Lepomis machrochirus LC50 (96-h) >3.00 Humburg et al., 1989 
Salmo gairdneri LC50 (96-h) >3.00 Humburg et al., 1989 
bobwhite quail LD50

b >3.70 Humburg et al., 1989 
1,2,4-Tribromobenzene 

[615-54-3] Gambusia affinis LC50 (96-h) -3.22 Chaisuksant et al., 1998 
S,S,S-Tributyl phosphoro- 

trithioate [78-48-8] Daphnia magna EC50 (48-h) -2.17 Mayer and Ellersieck, 1986 
Chironomus plumosus EC50 (48-h) -1.40 Mayer and Ellersieck, 1986 
Lepomis machrochirus LC50 (96-h) -0.21 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) -0.18 Johnson and Finley, 1980 

Tributyltin [688-73-3] Mytilus edulis LC50 (24-h) -3.60 Stenalt et al., 1998. 
Tributyltin oxide [56-35-9] Palaemonetes pugio LC50 (96-h) -1.70 Clark et al., 1987 
Trichlorfon [52-68-6] Daphnia pulex EC50 (48-h) -3.74 Johnson and Finley, 1980 

Simocephalus serrulatus EC50 (48-h) -3.29 Mayer and Ellersieck, 1986 
Claassenia sabulosa LC50 (96-h) -1.66 Johnson and Finley, 1980 
Gammarus lacustris LC50 (96-h) -1.40 Johnson and Finley, 1980 
Ictalurus punctatus LC50 (96-h) -0.06 Johnson and Finley, 1980 
Lepomis machrochirus LC50 (96-h) 0.50 Johnson and Finley, 1980 
Micropterus salmoides LC50 (96-h) 0.54 Johnson and Finley, 1980 
Pimephales promelas LC50 (96-h) 0.90 Johnson and Finley, 1980 
Procambarus sp. LC50 (96-h) 0.89 Johnson and Finley, 1980 
Pteronarcella badia LC50 (96-h) -1.96 Johnson and Finley, 1980 
Pternarcys californica LC50 (96-h) -1.46 Johnson and Finley, 1980 
Salmo clarki LC50 (96-h) 0.43 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) 0.24 Johnson and Finley, 1980 
Salmo salar LC50 (96-h) 0.15 Johnson and Finley, 1980 
Salmo trutta LC50 (96-h) 0.54 Johnson and Finley, 1980 
Salvelinus fontinalis LC50 (96-h) 0.40 Johnson and Finley, 1980 
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Salvelinus namaycush LC50 (96-h) -0.26 Johnson and Finley, 1980 
Skwala sp. LC50 (96-h) -1.62 Johnson and Finley, 1980 

2′,3′,4′-Trichloroaceto- 
phenone [13608-87-2] Pimephales promelas LC50 (96-h) 0.30 Veith et al., 1983 

2,2,2-Trichloroethanol 
[115-20-8] Daphnia pulex EC50 (48-h) 2.32 Elnabarawy et al., 1986 
 Pimephales promelas LC50 (96-h) 2.48 Veith et al., 1983 

α,α-2-Trichloro-6-fluoro- 
 toluene [62476-62-4] Daphnia magna EC50 (48-h) 0.05 Marchini et al., 1999 
4,5,6-Trichloroguaiacol 
 [2668-24-8] Photobacterium EC50 (¼-h) -4.85 Svenson and Kaj, 1989 
    phosphoreum  
Trichloroisocyanuric acid 
 [87-90-1] Artemia larvae LC50 (24-h) -1.21 Bartolomé and Sánchez-Furtún, 
    2005 

Pimephales promelas LC50 (96-h) 0.11 Humburg et al., 1989 
Salmo gairdneri LC50 (96-h) 2.07 Humburg et al., 1989 
Lepomis machrochirus LC50 (96-h) -0.43 Humburg et al., 1989 
Salmo gairdneri LC50 (96-h) -0.28 Humburg et al., 1989 
mallard duck LD50

b >3.40 Humburg et al., 1989 
Tricyclene [508-32-7] Daphnia pulex EC50 (48-h) 0.15 Passino-Reader et al., 1987 
Triethylene glycol [112-27-6] Pimephales promelas LC50 (96-h) 4.84 Veith et al., 1983 

Poecilia reticulata LC50 (7-d) 4.80 Könemann, 1981 
Triethyllead chloride 

[1067-14-7] Drosophila melanogaster LC50 1.47 Atkins et al., 1991 
1,1,1-Trifluoroethane 
 [420-46-2] rats LC50 (4-h)a >5.73 Brock et al., 1996 
2′,3′,4′-Trimethoxyaceto- 

phenone [13909-27-6] Pimephales promelas LC50 (96-h) 2.24 Veith et al., 1983 
Tri(dimethylamino)silane 

[15112-89-7] male and female rats LC50 (4-h)a 1.58 Ballantyne et al., 1989 
Triphenyltin hydroxide 
 [76-87-9] Daphnia pulex EC50 (48-h) -1.84 Kline et al., 1989 
  Carassius auratus LC50 (96-h) -1.21 Johnson and Finley, 1980 
  Gammarus fasciatus LC50 (96-h) -1.18 Johnson and Finley, 1980 
  Lepomis machrochirus LC50 (96-h) -1.64 Johnson and Finley, 1980 
  Pimephales promelas LC50 (96-h) -1.70 Johnson and Finley, 1980 
  Salmo gairdneri LC50 (96-h) <-1.55 Johnson and Finley, 1980 
Triphenyltin oxide [1262-21-1] Palaemonetes pugio LC50 (96-h) -1.30 Clark et al., 1987 
Tris-BP [126-72-7] Scenedesmus subspicatus EC10 (96-h) -0.77 Geyer et al., 1985 

EC50 (96-h) 0.49 Geyer et al., 1985 
1-Undecanol [112-42-5] Vibrio fischeri EC50 (¼-h) -3.14 Gustavson et al., 1998 
  Pimephales promelas LC50 (96-h) 0.02 Veith et al., 1983 
Urea [57-13-6] Helisoma trivolvis LC50 (24-h) 4.48 Tchounwou et al., 1991 

Biomphalaria havanensis LC50 (24-h) 4.42 Tchounwou et al., 1991 
Valproic acid [77-66-1] Xenopus LC50 (96-h) 2.97 Dawson et al., 1992 
Vernolate [1929-77-7] Cypridopsis vidua EC50 (48-h) -0.60 Johnson and Finley, 1980 
   Asellus brevicaudus LC50 (96-h) -0.64 Johnson and Finley, 1980 

Gammarus fasciatus LC50 (96-h) 1.15 Johnson and Finley, 1980 
   Lepomis machrochirus LC50 (96-h) 0.40 Johnson and Finley, 1980 

Palaemonetes kadiakensis LC50 (96-h) -0.28 Johnson and Finley, 1980 
Salmo gairdneri LC50 (96-h) 0.63 Johnson and Finley, 1980 
fingerling trout LC50 (96-h) 0.98 Humburg et al., 1989 

White phosphorus [7723-14-0] Cygnus olor LD50
b 0.56 Sparling et al., 1999 

Zinc [7440-66-6] Ceridaphnia dubia EC50 (48-h) -1.22 Bitton et al., 1996 
Zinc chloride [7646-85-7] Gammarus italicus LC10 (24-h)  0.94 Pantani et al., 1997 

Echinogammarus tibaldii LC50 (24-h) 1.41 Pantani et al., 1997 
Heteropneustes fossilis LC50 (96-h) 1.88 Hemalatha and Banerjee, 1997 

Zinc phosphide [1314-84-7] Gallus domesticus LD50
a 1.40 Shivanandappa et al., 1979 

Zinc sulphate [7733-02-0] Pimephales promelas LC50 (96-h) 0.49 Judy and Davies, 1979 
Spirostomum teres LC50 (0.5-h) -0.52 Twagilimana et al., 1998 

    LC50 (24-h) 0.95 Twagilimana et al., 1998 
a Values for nonaquatic species (e.g., mice, rats, hamsters) were determined from inhalation studies and are given in ppmv;         
b Acute oral value in mg/kg; c Units are in mg/m3; d In seawater. 
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Table 15. Freundlich and Soil Adsorption Coefficients of Organic Chemicals and Metals 
 
   % % %      C x/m foc log  
Compound [CASRN] Adsorbent sand  silt clay CEC pH KF units 1/n units units % Koc

b Reference  
Acenaphthene [83-32-9] Filtrasorb 300 – – – – 5.3/7.4 190 L/g 0.36 mg/L mg/g – – Dobbs and Cohen, 1980 

 Filtrasorb 300 – – – – 5.0 140 L/g 0.43 mg/L mg/g – – Burks, 1981 
 Filtrasorb 400 – – – – – 626 L/g 0.457 mg/L mg/g – – Walters and Luthy, 1982 

Acenaphthylene [208-96-8] Filtrasorn 300 – – – – 5.3/7.4 115 L/g 0.37 mg/L mg/g – – Dobbs and Cohen, 1980 
 Filtrasorb 400 – – – – – 266 L/g 0.302 mg/L mg/g – – Walters and Luthy, 1982 

Acetic acid [64-19-7] Poly(4-vinyl pyridine) – – – – – 0.013 L/g 0.911 mg/L mg/g – – Chanda et al., 1985 
 Polybenzimidazole – – – – – 0.446 L/g 0.64 mg/L mg/g – – Chanda et al., 1985 

Acetophenone [98-86-2] Filtrasorb 300 – – – – 5.3/7.4 74 L/g 0.44 mg/L mg/g – – Dobbs and Cohen, 1980 
Hydrodarco 3000 – – – – – 9.63 L/mg 0.291 µg/L mg/g – – DiGiano et al., 1980 
Apison, TN soil 4 10 86 76 4.5 – unitless – – – 0.11 2.27  Southworth and Keller, 1986 
Dormont, WV soil 2 38 60 129 4.2 – unitless – – – 1.2 2.02 Southworth and Keller, 1986 
Fullerton, TN soil 11 21 68 64 4.4 – unitless – – – 0.05 2.43 Southworth and Keller, 1986 
River sediment 3.0 41.8 55.2 23.72 7.79 0.89 mL/g – µg/mL µg/g 2.07 1.63 Khan et al., 1979a 
River sediment 33.6 35.4 31.0 19.00 7.44 0.56 mL/g – µg/mL µg/g 2.28 1.38 Khan et al., 1979a 
River sediment 0.3 31.2 68.6 33.01 7.83 0.68 mL/g – µg/mL µg/g 0.72 1.98 Khan et al., 1979a 
River sediment 82.4 10.7 6.8 3.72 8.32 0.07 mL/g – µg/mL µg/g 0.15 1.68 Khan et al., 1979a 
Iowa sediment 7.1 75.6 17.4 12.40 8.34 0.09 mL/g – µg/mL µg/g 0.11 1.91 Khan et al., 1979a 
WV sediment 2.1 34.4 63.6 18.86 4.45 0.12 mL/g – µg/mL µg/g 0.48 1.40 Khan et al., 1979a 
Ohio River sediment 15.6 48.7 35.7 15.43 7.76 0.27 mL/g – µg/mL µg/g 0.95 1.45 Khan et al., 1979a 
River sediment 34.6 25.8 39.5 15.43 7.76 0.30 mL/g – µg/mL µg/g 0.66 1.66 Khan et al., 1979a 
Il soil 0.0 71.4 28.6 8.50 5.50 0.29 mL/g – µg/mL µg/g 1.30 1.34 Khan et al., 1979a 
Il sediment 50.2 42.7 7.1 8.33 7.60 0.85 mL/g – µg/mL µg/g 1.88 1.65 Khan et al., 1979a 
Illinois river sediment 26.2 52.7 21.2 23.72 7.55 0.53 mL/g – µg/mL µg/g 1.67 1.49 Khan et al., 1979a 
Illinois river sediment 17.3 13.6 69.1 31.15 6.70 0.68 mL/g – µg/mL µg/g 2.38 1.46 Khan et al., 1979a 
River sediment 1.6 55.4 42.9 20.86 7.75 0.66 mL/g – µg/mL µg/g 1.48 1.65 Khan et al., 1979a 
Stream sediment 67.6 13.9 18.6 3.72 6.35 0.44 mL/g – µg/mL µg/g 1.21 1.56 Khan et al., 1979a 

2-Acetylaminofluorene 
[53-96-3] Filtrasorb 300 – – – – 5.3/7.4 318 L/g 0.12 mg/L mg/g – – Dobbs and Cohen, 1980 

9-Acetylanthracene [784-04-3] Apison, TN soil 4 10 86 76 4.5 – unitless – – – 0.11 3.92 Southworth and Keller, 1986 
 Dormont, WV soil 2 38 60 129 4.2 – unitless – – – 1.2 3.24 Southworth and Keller, 1986 
 Fullerton, TN soil 11 21 68 64 4.4 – unitless – – – 0.05 3.07 Southworth and Keller, 1986 

4-Acetylbiphenyl [92-91-1] Apison, TN soil 4 10 86 76 4.5 – unitless – – – 0.11 3.38 Southworth and Keller, 1986 
Dormont, WV soil 2 38 60 129 4.2 – unitless – – – 1.2 3.28 Southworth and Keller, 1986 
Fullerton, TN soil 11 21 68 64 4.4 – unitless – – – 0.05 2.85 Southworth and Keller, 1986 

2-Acetylnaphthalene [93-08-3] Apison, TN soil 4 10 86 76 4.5 – unitless – – – 0.11 3.08 Southworth and Keller, 1986 
Dormont, WV soil 2 38 60 129 4.2 – unitless – – – 1.2 2.98 Southworth and Keller, 1986 
Fullerton, TN soil 11 21 68 64 4.4 – unitless – – – 0.05 2.61 Southworth and Keller, 1986 

Acid blue 113 [3351-05-1] MLSS – – – – – 6.7 L/g 1.2 mg/L mg/g – – Shaul et al., 1986  
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   % % %      C x/m foc log  
Compound [CASRN] Adsorbent sand  silt clay CEC pH KF units 1/n units units % Koc

b Reference  
Webster sicl 18.4 45.3 38.3 – 7.3 0.76 mL/g 0.97d – – 3.97 1.30 Bilkert and Rao, 1985 

Acifluorfen [50594-66-6] Filtrasorb 400 – – – – 6.9 60.200 L/g 0.198 µg/L µg/g – – Speth and Miltner, 1998 
Dundee loam – – 13.1 12.1c 5.59 0.48 L/kg – µM/L µM/kg 0.747 1.81 Locke et al., 1997 
Dundee sicl – – 35.2 19.5c 5.08 0.56 L/kg – µM/L µM/kg 0.748 1.87 Locke et al., 1997 
Dundee sl (CT) – – 22.0 14.3c 5.29 1.30 L/kg – µM/L µM/kg 1.19 2.04 Locke et al., 1997 
Dundee sl (NT) – – 22.0 16.7c 5.13 3.15 L/kg – µM/L µM/kg 2.24 2.15 Locke et al., 1997 
Humic acid A – – – – 3.1 148.7 L/kg 0.93 mg/L mg/kg – – Celi et al., 1996 
Humic acid A – – – – 2.7 346.0 L/kg 0.91 mg/L mg/kg – – Celi et al., 1996 
Humic acid B – – – – 3.4 84.1 L/kg 0.95 mg/L mg/kg – – Celi et al., 1996 
Humic acid C – – – – 3.4 94.4 L/kg 0.93 mg/L mg/kg – – Celi et al., 1996 
Humic acid D – – – – 3.2 87.3 L/kg 1.02 mg/L mg/kg – – Celi et al., 1996 
Humic acid D – – – – 3.0 107.0 L/kg 1.00 mg/L mg/kg – – Celi et al., 1996 
Humic acid E – – – – 3.4 51.4 L/kg 0.99 mg/L mg/kg – – Celi et al., 1996 
Humic acid F – – – – 3.4 126.8 L/kg 0.98 mg/L mg/kg – – Celi et al., 1996 
Humic acid G – – – – 3.4 87.2 L/kg 0.99 mg/L mg/kg – – Celi et al., 1996 
Humic acid H – – – – 3.4 89.6 L/kg 0.95 mg/L mg/kg – – Celi et al., 1996 
Lafitte muck – – 20.0 78.0c 4.10 89.6 L/kg – µM/L µM/kg 19.13 2.67 Locke et al., 1997 
Mahan lfs – – 4.7 3.8c 4.20 1.66 L/kg – µM/L µM/kg 1.20 2.14 Locke et al., 1997 
Mahan fsl – – 14.8 4.1c 4.40 0.86 L/kg – µM/L µM/kg 0.010 3.93 Locke et al., 1997 
Miami sl (CT) – – 40.0 14.1c 6.16 1.10 L/kg – µM/L µM/kg 1.90 1.76 Locke et al., 1997 
Miami sl (NT) – – 40.0 15.6c 6.36 1.80 L/kg – µM/L µM/kg 3.50 1.71 Locke et al., 1997 
Sharkey clay – – 61.0 43.7c 6.00 2.16 L/kg – µM/L µM/kg 1.69 2.11 Locke et al., 1997 
Ships clay – – 50.0 40.1c 7.50 0.61 L/kg – µM/L µM/kg 0.834 1.86 Locke et al., 1997 
Weswood sl – – 21.0 16.4c 7.70 0.30 L/kg – µM/L µM/kg 0.311 1.98 Locke et al., 1997 

Acridine [260-94-6] Danish soil 62 22.3 13 8.14 6.2      1.6 4.79 Sverdrup et al., 2001 
River sediment 3.0 41.8 55.2 23.72 7.79 334 mL/g – µg/mL µg/g 2.07 4.21 Banwart et al., 1982 
River sediment 33.6 35.4 31.0 19.00 7.44 278 mL/g – µg/mL µg/g 2.28 4.09 Banwart et al., 1982 
River sediment 0.3 31.2 68.6 33.01 7.83 132 mL/g – µg/mL µg/g 0.72 4.26 Banwart et al., 1982 
River sediment 82.4 10.7 6.8 3.72 8.32 33 mL/g – µg/mL µg/g 0.15 4.34 Banwart et al., 1982 
Iowa sediment 7.1 75.6 17.4 12.40 8.34 34 mL/g – µg/mL µg/g 0.11 4.49 Banwart et al., 1982 
WV sediment 2.1 34.4 63.6 18.86 4.45 142 mL/g – µg/mL µg/g 0.48 4.47 Banwart et al., 1982 
Ohio River sediment 15.6 48.7 35.7 15.43 7.76 165 mL/g – µg/mL µg/g 0.95 4.24 Banwart et al., 1982 
River sediment 34.6 25.8 39.5 15.43 7.76 101 mL/g – µg/mL µg/g 0.66 4.18 Banwart et al., 1982 
Illinois soil 0.0 71.4 28.6 8.50 5.50 193 mL/g – µg/mL µg/g 1.30 4.17 Banwart et al., 1982 
Illinois river sediment 50.2 42.7 7.1 8.33 7.60 207 mL/g – µg/mL µg/g 1.88 4.04 Banwart et al., 1982 
Illinois river sediment 26.2 52.7 21.2 23.72 7.55 92 mL/g – µg/mL µg/g 1.67 3.74 Banwart et al., 1982 
Illinois river sediment 17.3 13.6 69.1 31.15 6.70 287 mL/g – µg/mL µg/g 2.38 4.08 Banwart et al., 1982 
River sediment 1.6 55.4 42.9 20.86 7.75 213 mL/g – µg/mL µg/g 1.48 4.16 Banwart et al., 1982 
Stream sediment 67.6 13.9 18.6 3.72 6.35 185 mL/g – µg/mL µg/g 1.21 4.18 Banwart et al., 1982 

Acridine orange [494-38-2] Filtrasorb 300 – – – – 5.3/7.4 180 L/g 0.29 mg/L mg/g – – Dobbs and Cohen, 1980 
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Acridine yellow [92-26-2] Filtrasorb 300 – – – – 5.3/7.4 230 L/g 0.12 mg/L mg/g – – Dobbs and Cohen, 1980 
Acrolein [107-02-8] Filtrasorb 300 – – – – 5.3/7.4 1.2 L/g 0.65 mg/L mg/g – – Dobbs and Cohen, 1980 
Acrylonitrile [107-03-1] Filtrasorb 300 – – – – 5.3/7.4 1.4 L/g 0.51 mg/L mg/g – – Dobbs and Cohen, 1980 
Actinium [7440-34-8] Various sediments – – – – – >255 mL/g – – – – – Kaplan and Serkiz, 2000  
Adipic acid [124-04-9] Filtrasorb 300 – – – – 5.3/7.4 20 L/g 0.47 mg/L mg/g – – Dobbs and Cohen, 1980 
Alachlor [15972-60-8] Filtrasorb 400 – – – – – 482 L/g 0.26 mg/L mg/g – – Miltner et al., 1989 

Cellulose – – – – – 6.45 mL/g – – – – 1.16 Torrents et al., 1997 
Chitin – – – – – 5.40 mL/g – – – – 1.08 Torrents et al., 1997 
Collagen – – – – – 257 mL/g – – – – 2.66 Torrents et al., 1997 
Lignin – – – – – 402 mL/g – – – – 2.85 Torrents et al., 1997 

Aldicarb [116-06-3] Arredondo sand 93.8 3.0 3.2 – 6.8 0.20 mL/g 0.94d – – 0.80 1.40 Bilkert and Rao, 1985 
Batcombe sl – – – – – – – – – – 2.05 1.63 Briggs, 1981 
Cecil sal 65.8 19.5 14.7 – 5.6 0.18 mL/g 0.95d – – 0.90 1.30 Bilkert and Rao, 1985 
Clarion soil 37 42 21 21.02 5.00 0.78 L/kg 0.86 µM/L µM/kg 2.64 1.47 Felsot and Dahm, 1979 
Harps soil 21 55 24 37.84 7.30 1.13 L/kg 0.85 µM/L µM/kg 3.80 1.47 Felsot and Dahm, 1979 
Palmyra sal 53 37 10 8.2c 4.9 0.07 mL/g – – – 1.17 0.78 pH 4.9, Lemley et al., 1988 
Palmyra sal 53 37 10 8.2c 4.9 0.06 mL/g – – – 1.17 0.71 pH 7.1, Lemley et al., 1988 
Peat 42 39 19 77.34 6.98 4.16 L/kg 0.89 µM/L µM/kg 18.36 1.36 Felsot and Dahm, 1979 
Sarpy fsl 77 15 8 5.71 7.30 0.19 L/kg 0.93 µM/L µM/kg 0.51 1.57 Felsot and Dahm, 1979 
Thurman fsl 83 9 8 6.01 6.83 0.22 L/kg 0.95 µM/L µM/kg 1.07 1.31 Felsot and Dahm, 1979 

Aldicarb sulfone [1646-88-4] Cottenham sal – – – – – – – – – – – 0.50 Briggs, 1981 
Palmyra sal 53 37 10 8.2c 4.9 0.004 mL/g – – – 1.17 0.08 pH 4.9, Lemley et al., 1988 

Aldrin [309-00-2] Batcombe sl – – – – – – – – – – 2.05 4.69 Briggs, 1981 
Filtrasorb 300 – – – – 5.3/7.4 651 L/g 0.92 mg/L mg/g – – Dobbs and Cohen, 1980 

Aluminum [7429-90-5] Various sediments – – – – – >228 mL/g – – – – – Kaplan and Serkiz, 2000  
 Ametryn [834-12-8] Altura loam – – – 27.6 8.0 2.55 mL/g – µg/mL µg/g 2.13 2.08 Liu et al., 1970 

Coto clay – – – 14.0 7.7 2.51 mL/g – µg/mL µg/g 1.84 2.13 Liu et al., 1970 
Humata sandy clay – – – 10.1 4.5 4.70 mL/g – µg/mL µg/g 0.98 2.68 Liu et al., 1970 

2-Aminoanthracene [613-13-8] EPA-B2 sediment 67.5 18.6 13.9 3.72 6.35 321.6 mL/g – ng/mL ng/g 1.21 4.42 Means et al., 1982 
EPA-4 sediment 3.0 55.2 41.8 23.72 7.79 329.2 mL/g – ng/mL ng/g 2.07 4.20 Means et al., 1982 
EPA-5 sediment 33.6 31.0 35.4 19.00 7.44 304.1 mL/g – ng/mL ng/g 2.28 4.14 Means et al., 1982 
EPA-6 sediment 0.2 68.6 31.2 33.01 7.83 259.5 mL/g – ng/mL ng/g 0.72 4.56 Means et al., 1982 
EPA-8 sediment 82.4 6.8 10.7 3.72 8.32 79.0 mL/g – ng/mL ng/g 0.15 4.72 Means et al., 1982 
EPA-9 soil 7.1 17.4 75.6 12.40 8.34 103.7 mL/g – ng/mL ng/g 0.11 4.97 Means et al., 1982 
EPA-14 soil 2.1 63.6 34.4 18.86 4.54 145.1 mL/g – ng/mL ng/g 0.48 4.48 Means et al., 1982 
EPA-15 sediment 15.6 35.7 48.7 11.30 7.79 391.9 mL/g – ng/mL ng/g 0.95 4.62 Means et al., 1982 
EPA-18 34.6 39.5 25.8 15.43 7.76 283.0 mL/g – ng/mL ng/g 0.66 4.63 Means et al., 1982 
EPA-20 sediment 0.0 28.6 71.4 8.50 5.50 458.7 mL/g – ng/mL ng/g 1.30 4.55 Means et al., 1982 
EPA-21 50.2 7.1 42.7 8.33 7.60 531.9 mL/g – ng/mL ng/g 1.88 4.45 Means et al., 1982 
EPA-22 26.1 21.2 52.7 8.53 7.55 502.1 mL/g – ng/mL ng/g 1.67 4.48 Means et al., 1982  
EPA-23 17.3 69.1 13.6 31.15 6.70 875.2 mL/g – ng/mL ng/g 2.38 4.57 Means et al., 1982 
EPA-26 1.6 42.9 55.4 20.86 7.75 688.7 mL/g – ng/mL ng/g 1.48 4.67 Means et al., 1982  
Activated charcoal – – – – – 2.01 unitless 0.369 mmol/g mol/kg – – 30 °C, Hartman et al., 1946 
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   % % %      C x/m foc log  
Compound [CASRN] Adsorbent sand  silt clay CEC pH KF units 1/n units units % Koc

b Reference  
Activated charcoal – – – – – 1.85 unitless 0.369 mmol/g mol/kg – – 40 °C, Hartman et al., 1946 
Activated charcoal – – – – – 1.67 unitless 0.369 mmol/g mol/kg – – 50 °C, Hartman et al., 1946 

2-Aminobenzoic acid [118-92-3] Activated charcoal – – – – – 2.22 unitless 0.369 mmol/g mol/kg – – 20 °C, Hartman et al., 1946 
4-Aminobiphenyl [92-67-1] Filtrasorb 300 – – – – 5.3/7.4 200 L/g 0.26 mg/L mg/g – – Dobbs and Cohen, 1980 
6-Aminochrysene [2642-98-0] EPA-B2 sediment 67.5 18.6 13.9 3.72 6.35 1,735.5 mL/g – ng/mL ng/g 1.21 5.16 Means et al., 1982 

EPA-4 sediment 3.0 55.2 41.8 23.72 7.79 3,115.7 mL/g – ng/mL ng/g 2.07 5.18 Means et al., 1982 
EPA-5 sediment 33.6 31.0 35.4 19.00 7.44 3,972.5 mL/g – ng/mL ng/g 2.28 5.24 Means et al., 1982 
EPA-6 sediment 0.2 68.6 31.2 33.01 7.83 1,078.7 mL/g – ng/mL ng/g 0.72 5.18 Means et al., 1982 
EPA-8 sediment 82.4 6.8 10.7 3.72 8.32 573.3 mL/g – ng/mL ng/g 0.15 5.58 Means et al., 1982 
EPA-9 soil 7.1 17.4 75.6 12.40 8.34 686.4 mL/g – ng/mL ng/g 0.11 5.80 Means et al., 1982 
EPA-14 soil 2.1 63.6 34.4 18.86 4.54 924.3 mL/g – ng/mL ng/g 0.48 5.28 Means et al., 1982 
EPA-15 sediment 15.6 35.7 48.7 11.30 7.79 1,292.2 mL/g – ng/mL ng/g 0.95 5.13 Means et al., 1982 
EPA-18 34.6 39.5 25.8 15.43 7.76 1,424.5 mL/g – ng/mL ng/g 0.66 5.33 Means et al., 1982 
EPA-20 sediment 0.0 28.6 71.4 8.50 5.50 871.9 mL/g – ng/mL ng/g 1.30 4.83 Means et al., 1982 
EPA-21 50.2 7.1 42.7 8.33 7.60 2,616.0 mL/g – ng/mL ng/g 1.88 5.14 Means et al., 1982 
EPA-22 26.1 21.2 52.7 8.53 7.55 1,459.0 mL/g – ng/mL ng/g 1.67 4.94 Means et al., 1982 
EPA-23 17.3 69.1 13.6 31.15 6.70 3,923.3 mL/g – ng/mL ng/g 2.38 5.22 Means et al., 1982 
EPA-26 1.6 42.9 55.4 20.86 7.75 1,688.8 mL/g – ng/mL ng/g 1.48 5.06 Means et al., 1982 

3-Aminonitrobenzene [100-01-6] Batcombe sl – – – – – – – – – – – 1.73 Briggs, 1981 
3-Aminophenol [591-27-5] Poly(4-vinyl pyridine) – – – – – 0.12 L/g 0.881 mg/L mg/g – – Chanda et al., 1985 

 Polybenzimidazole – – – – – 0.044 L/g 0.95 mg/L mg/g – – Chanda et al., 1985 
Anethole [104-46-1] Filtrasorb 300 – – – – 5.3/7.4 300 L/g 0.42 mg/L mg/g – – Dobbs and Cohen, 1980 
Aniline [62-53-3] H-montmorillonite – – – 73.5 9.0 1,300 L/g 0.81 µM/L µM/g – – Bailey et al., 1968 

Na-montmorillonite – – – 87.0 9.0 130 L/g 0.90 µM/L µM/g – – Bailey et al., 1968 
2-Anisidine [90-04-0] Filtrasorb 300 – – – – 5.3/7.4 50 L/g 0.34 mg/L mg/g – – Dobbs and Cohen, 1980 

Hydrodarco 1030 – – – – 7 4.06 L/mg 0.46 µg/L mg/g – – Weber and Pirbazari, 1981 
Norit carbon – – – – 7 13.72 L/mg 0.27 µg/L mg/g – – Weber and Pirbazari, 1981 
Nuchar WV-G – – – – 7 15.41 L/mg 0.25 µg/L mg/g – – Weber and Pirbazari, 1981 
100/200 mesh GAC – – – – 7 3.44 L/mg 0.664 µg/L mg/g – – Weber and Pirbazari, 1981 

Anthracene [120-12-7] Filtrasorb 300 – – – – 5.3/7.4 376 L/g 0.70 mg/L mg/g – – Dobbs and Cohen, 1980 
Filtrasorb 400 – – – – – 330 L/g 0.62 mg/L mg/g – – Walters and Luthy, 1982 

Anthracene-9-carboxylic acid 
 [723-62-6] EPA-B2 sediment 67.5 18.6 13.9 3.72 6.35 5.27 mL/g – ng/mL ng/g 1.21 2.64 Means et al., 1982 

EPA-4 sediment 3.0 55.2 41.8 23.72 7.79 5.49 mL/g – ng/mL ng/g 2.07 2.42 Means et al., 1982 
EPA-5 sediment 33.6 31.0 35.4 19.00 7.44 7.96 mL/g – ng/mL ng/g 2.28 2.54 Means et al., 1982 
EPA-6 sediment 0.2 68.6 31.2 33.01 7.83 5.47 mL/g – ng/mL ng/g 0.72 2.88 Means et al., 1982 
EPA-8 sediment 82.4 6.8 10.7 3.72 8.32 1.84 mL/g – ng/mL ng/g 0.15 3.09 Means et al., 1982 
EPA-9 soil 7.1 17.4 75.6 12.40 8.34 2.82 mL/g – ng/mL ng/g 0.11 3.41 Means et al., 1982 
EPA-14 soil 2.1 63.6 34.4 18.86 4.54 10.03 mL/g – ng/mL ng/g 0.48 3.32 Means et al., 1982 
EPA-15 sediment 15.6 35.7 48.7 11.30 7.79 2.66 mL/g – ng/mL ng/g 0.95 2.45 Means et al., 1982 
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EPA-18 34.6 39.5 25.8 15.43 7.76 1.78 mL/g – ng/mL ng/g 0.66 2.43 Means et al., 1982 
EPA-20 sediment 0.0 28.6 71.4 8.50 5.50 13.27 mL/g – ng/mL ng/g 1.30 3.01 Means et al., 1982 
EPA-21 50.2 7.1 42.7 8.33 7.60 6.45 mL/g – ng/mL ng/g 1.88 2.54 Means et al., 1982 
EPA-22 26.1 21.2 52.7 8.53 7.55 5.59 mL/g – ng/mL ng/g 1.67 2.53 Means et al., 1982 
EPA-23 17.3 69.1 13.6 31.15 6.70 9.88 mL/g – ng/mL ng/g 2.38 2.62 Means et al., 1982 
EPA-26 1.6 42.9 55.4 20.86 7.75 7.50 mL/g – ng/mL ng/g 1.48 2.71 Means et al., 1982 

9-Anthracenemethanol 
[1468-95-7] Apison, TN soil 4 10 86 76 4.5 – unitless – – – 0.11 3.90 Southworth and Keller, 1986 

Dormont, WV soil 2 38 60 129 4.2 – unitless – – – 1.2 3.43 Southworth and Keller, 1986 
Fullerton, TN soil 11 21 68 64 4.4 – unitless – – – 0.05 3.18 Southworth and Keller, 1986 

Aroclor 1016 [12674-11-2] Doe Run Pond 56.0 44.0 <1.0 – 6.1 1,290 unitless – mg/g mg/g 1.4 5.21 Steen et al., 1978 
Filtrasorb 400 – – – – 7 6,650 L/mg 0.36 µg/L mg/g – – Weber and Pirbazari, 1981 
Hickory Hill Pond 55.0 45.0 <1.0 – 6.3 1,300 unitless – mg/g mg/g 2.4 5.51 Steen et al., 1978 
Oconee River 93.0 6.0 1.0 – 6.5 620 unitless – mg/g mg/g 0.4 4.41 Steen et al., 1978 
USDA Pond – – – – 6.4 1,370 unitless – mg/g mg/g 0.8 4.99 Steen et al., 1978 

Aroclor 1221 [11104-28-2] Filtrasorb 300 – – – – 5.3/7.4 242 L/g 0.70 mg/L mg/g – – Dobbs and Cohen, 1980 
Aroclor 1232 [11141-16-5] Filtrasorb 300 – – – – 5.3/7.4 630 L/g 0.73 mg/L mg/g – – Dobbs and Cohen, 1980 
Aroclor 1242 [53469-21-9] Doe Run Pond 56.0 44.0 <1.0 – 6.1 1.09 unitless – mg/g mg/g 1.4 5.13 Steen et al., 1978 

Hickory Hill Pond 55.0 45.0 <1.0 – 6.3 1.25 unitless – mg/g mg/g 2.4 5.50 Steen et al., 1978 
Oconee River 93.0 6.0 1.0 – 6.5 0.54 unitless – mg/g mg/g 0.4 4.35 Steen et al., 1978 
USDA Pond – – – – 6.4 1.21 unitless – mg/g mg/g 0.8 4.41 Steen et al., 1978 

Aroclor 1254 [11097-69-1] Filtrasorb – – – – 7 0.73 L/mg 1.14 µg/L mg/g – – Weber and Pirbazari, 1981 
Glendale clay – – – – – 687 L/kg 1.45 µg/L µg/kg 0.9 4.88 Fairbanks and O’Connor, 
             1984 
Harvey fsl – – – – – 205 L/kg 1.53 µg/L µg/kg 0.7 4.47 Fairbanks and O’Connor, 
             1984 
Illite lay – – – – – 63.1 L/kg 1.1d µg/L ng/g – – Haque et al., 1974 
Lea sal – – – – – 227 L/kg 1.22 µg/L µg/kg 0.9 4.40 Fairbanks and O’Connor, 
             1984 
Woodburn sl – – – – – 26.3 L/kg 0.81d µg/L ng/g 1.80 3.16 Haque et al., 1974 

Arsenic [7440-38-2], as AsO4
3- Alligator soil 5.9 39.4 54.7 30.2c 4.8 47.8 L/kg 0.636d mg/L mg/kg 1.54 3.49 Buchter et al., 1989 

Calciorthid sediment 70.0 19.3 10.7 14.7c 8.5 8.87 L/kg 0.554d mg/L mg/kg 0.44 3.30 Buchter et al., 1989 
Cecil soil 78.8 12.9 8.3 2.0c 5.7 19.8 L/kg 0.618d mg/L mg/kg 0.61 3.51 Buchter et al., 1989 
Lafitte soil 60.7 21.7 17.6 26.9c 3.9 71.0 L/kg 0.747d mg/L mg/kg 11.6 2.79 Buchter et al., 1989 
Molokai soil 25.7 46.2 28.2 11.0c 6.0 156 L/kg 0.561d mg/L mg/kg 1.67 3.97 Buchter et al., 1989 
Norwood soil 79.2 18.1 2.8 4.1c 6.9 8.53 L/kg 0.510d mg/L mg/kg 0.21 3.61 Buchter et al., 1989 
Olivier soil 4.4 89.4 6.2 8.6c 6.6 46.0 L/kg 0.548d mg/L mg/kg 0.83 3.74 Buchter et al., 1989 
Spodosol sediment 90.2 6.0 3.8 2.7c 4.3 18.8 L/kg 0.797d mg/L mg/kg 1.98 2.98 Buchter et al., 1989 

  Various sediments – – – – – >55 mL/g – – – – – Kaplan and Serkiz, 2000  
Webster soil 27.5 48.6 23.9 48.1c 7.6 23.6 L/kg 0.648d mg/L mg/kg 4.39 2.73 Buchter et al., 1989 
Windsor soil 76.8 20.5 2.8 2.0c 5.3 105 L/kg 0.601d mg/L mg/kg 2.03 3.71 Buchter et al., 1989 

Atratone [1610-17-9] H-montmorillonite – – – 73.5 9.0 1,300 L/g 0.81 µM/L µM/g – – Bailey et al., 1968 
Na-montmorillonite – – – 87.0 9.0 440 L/g 0.48 µM/L µM/g – – Bailey et al., 1968 
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b Reference  
Atrazine [15972-60-8] Alluvium 9 93 6 1 – 7.61 0.202 L/kg – µg/L µg/kg 0.09 2.35 Roy and Krapac, 1994 

Alluvium 10 92 7 1 – 7.61 0.185 L/kg – µg/L µg/kg 0.15 2.09 Roy and Krapac, 1994 
Bates sl 1 26 73 9.3 6.5 0.8 L/kg – – – 0.81 1.99 Talbert and Fletchall, 1965 
Baxter csl 9 72 19 11.2 6.0 2.3 L/kg – – – 1.22 2.28 Talbert and Fletchall, 1965 
Begbroke soil 66.0 18.4 15.6 – 7.1 1.0 mL/g – µg/mL µg/g 1.93 1.71 Grover and Hance, 1969 
Cecil sal 65.8 19.5 14.7 6.8 5.6 0.89 – 1.04d – – 0.90 2.00 Rao and Davidson, 1979 
Clarksville sl 20 67 13 5.7 5.7 1.7 L/kg – – – 0.81 2.32 Talbert and Fletchall, 1965 

  Collestrada clay loam 30.0 41.7 28.3 17.0c 8.20 0.88 mL/g 0.72 µg/mL µg/g 0.76 2.06 Businelli, 1997 
Collombey soil 87.0 10.2 2.8 – 7.8 0.86 µg/g  – – 1.28 1.83 Burkhard and Guth, 1981 
Cumberland csl 20 70 17 6.5 6.4 1.4 L/kg – – – 0.70 2.30 Talbert and Fletchall, 1965 
Eldon sl 8 72 20 12.9 5.9 2.5 L/kg – – – 1.74 2.16 Talbert and Fletchall, 1965 
Eustis fine sand 93.8 3.0 3.2 5.2 5.6 0.62 – 0.79d – – 0.56 2.04 Rao and Davidson, 1979 
Evouettes soil 38.4 49.4 12.2 – 6.1 1.98 µg/g 0.93 – – 2.09 1.98 Burkhard and Guth, 1981 
Filtrasorb 400 – – – – – 283 L/g 0.29 mg/L mg/g – – Miltner et al., 1989 
Gerald sl 1 26 73 11.0 4.7 3.2 L/kg – – – 1.57 2.31 Talbert and Fletchall, 1965 
Gleyic panosol (Ap) 13.7 70.2 14.1 8.2 7.2 3.1 L/kg 1.10 µg/L µg/kg 0.65 2.67 Moreau and Mouvet, 1997 
Gleyic panosol (B) 23.7 57.3 18.7 10.1 8.0 0.4 L/kg 1.09 µg/L µg/kg 0.12 2.50 Moreau and Mouvet, 1997 
Grundy sicl 3 67 30 13.5 5.6 4.8 L/kg – – – 2.09 2.36 Talbert and Fletchall, 1965 
Hickory Hill silt – – – – – 7.07 mL/g – µg/mL µg/g 3.27 2.33 Brown and Flagg, 1981 
Knox sl 4 72 24 18.8 5.4 3.6 L/kg – – – 1.68 2.33 Talbert and Fletchall, 1965 
Lebanon sl 13 70 17 7.7 4.9 2.2 L/kg – – – 1.04 2.33 Talbert and Fletchall, 1965 
Lindley loam 30 44 26 6.9 4.7 2.6 L/kg – – – 0.87 2.48 Talbert and Fletchall, 1965 
Lintonia loamy sand 84 11 5 3.2 5.3 0.6 L/kg – – – 0.35 2.23 Talbert and Fletchall, 1965 
Marian sl 9 74 17 9.9 4.6 2.2 L/kg – – – 0.81 2.43 Talbert and Fletchall, 1965 
Marshall sicl 4 66 30 21.3 5.4 4.5 L/kg – – – 2.44 2.27 Talbert and Fletchall, 1965 
Menfro sl 4 85 11 9.1 5.3 1.7 L/kg – – – 1.39 2.09 Talbert and Fletchall, 1965 
Na-montmorillonite – – – 87.0 9.0 15 L/g 0.85 µM/L µM/g – – Bailey et al., 1968 
Netonia sl 11 75 14 8.8 5.2 1.8 L/kg – – – 0.93 1.87 Talbert and Fletchall, 1965 
Oswego sicl 5 67 28 21.0 6.4 2.7 L/kg – – – 1.68 2.21 Talbert and Fletchall, 1965 
Putnam sl 6 74 20 12.3 5.3 1.9 L/kg – – – 1.10 2.24 Talbert and Fletchall, 1965 
Salix loam 32 50 18 17.9 6.3 2.3 L/kg – – – 1.22 2.28 Talbert and Fletchall, 1965 
Sand 1 88 4 8 – 7.53 0.201 L/kg – µg/L µg/kg 0.18 2.05 Roy and Krapac, 1994 
Sand 2 89 6 5 – 7.10 0.315 L/kg – µg/L µg/kg 0.12 2.42 Roy and Krapac, 1994 
Sand 3 87 11 2 – 7.20 0.727 L/kg – µg/L µg/kg 0.14 2.72 Roy and Krapac, 1994 
Sand 5 88 6 6 – 5.58 1.68 L/kg – µg/L µg/kg 0.01 3.23 Roy and Krapac, 1994 
Sand 7 85 8 7 – 6.05 0.900 L/kg – µg/L µg/kg 0.1 2.95 Roy and Krapac, 1994 
Sand 8 88 4 8 – 6.91 0.348 L/kg – µg/L µg/kg 0.09 2.59 Roy and Krapac, 1994 
Sandy loam – – – 9.0 6.6 0.607 mL/g – – – 1.24 1.69 Xu et al., 1999 
Sarpy loam 40 41 19 14.3 7.1 2.2 L/kg – – – 0.75 2.47 Talbert and Fletchall, 1965 
Shelby loam 26 43 31 20.1 4.3 3.2 L/kg – – – 2.09 2.19 Talbert and Fletchall, 1965 
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Sharkey clay 25 30 45 28.2 5.0 3.1 L/kg – – – 1.45 2.33 Talbert and Fletchall, 1965 
Summit sic 5 48 47 35.1 4.8 5.6 L/kg – – – 0.40 3.15 Talbert and Fletchall, 1965 
Vertoz soil 57.8 19.6 22.6 – 6.7 2.88 µg/g 0.92 – – 3.25 1.95 Burkhard and Guth, 1981 
Webster sicl 18.4 45.3 38.3 54.7 7.3 6.03 L/kg 0.73 µM/L µM/kg 3.87 2.19 Davidson et al., 1980 
Till 4 31 52 17 – 8.15 2.58 L/kg – µg/L µg/kg 0.32 2.91 Roy and Krapac, 1994 
Till 6 33 56 11 – 7.65 2.83 L/kg – µg/L µg/kg 0.33 2.93 Roy and Krapac, 1994 
Union sl 1 79 19 6.8 5.4 4.1 L/kg – – – 1.04 2.60 Talbert and Fletchall, 1965 
Wabash clay 1 36 63 40.3 5.7 3.7 L/kg – – – 1.28 2.46 Talbert and Fletchall, 1965 
Waverley sl 14 16 20 12.8 6.4 3.0 L/kg – – – 1.16 2.41 Talbert and Fletchall, 1965 
Webster sicl 18.4 45.3 38.3 54.7 7.3 6.03 – 0.73d – – 3.87 2.19 Rao and Davidson, 1979 

Azinphos-methyl [86-50-0] Cohansey sand 90.0 8.0 2.0 – – 96.7 L/kg – mg/L µg/g 2.60 3.57 Reducker et al., 1988 
  Sandy loam – – – 9.0 6.6 6.07 mL/g – – – 1.24 2.69 Xu et al., 1999 
Azobenzene [103-33-3] Batcombe sl – – – – – – – – – – – 3.13 Briggs, 1981 
Barium [7440-39-3] Various sediments – – – – – >320 mL/g – – – – – Kaplan and Serkiz, 2000  
Bentazone [25057-89-0] Froland gleyic podozol – – – – 2.9 96.84 L/kg 0.72 mg/L µg/g 37.7 1.85 Thorstensen et al., 2001 
  Hole fsl 49 46 5 – 6.3 0.09 L/kg 1.03 mg/L µg/g 1.4 0.78 Thorstensen et al., 2001 
  Kroer loal 36 45 19 – 5.5 0.07 L/kg 1.24 mg/L µg/g 2.5 0.17 Thorstensen et al., 2001 
Benzene [71-43-2] Filtrasorb 300 – – – – 5.3 1.0 L/g 1.6 mg/L mg/g – – Dobbs and Cohen, 1980 
 Filtrasorb 400 – – – – 7 1.12 L/mg 0.39 µg/L mg/g – – Weber and Pirbazari, 1981 
 Filtrasorb 400 – – – – – 0.036 L/g 0.48 mg/L mg/g – – El-Dib and Badawy, 1979 
 Hydrodarco 1030 – – – – 7 1.18 L/g 0.36 mg/L mg/g – – Weber and Pirbazari, 1981 
 Norit peat carbon  – – – – 7 0.73 L/g 0.61 mg/L mg/g – – Weber and Pirbazari, 1981 
 Nuchar WV-G – – – – 7 1.07 L/g 0.48 mg/L mg/g – – Weber and Pirbazari, 1981 
 Agricultural soil 65.2 25.6 9.2 9.0 7.4 0.96 L/kg – mol/L mol/kg 2.2 1.64 Seip et al., 1986 
 Cohansey Sand 90.0 8.0 2.0 5.1 3.8 8.76 L/kg 0.999 mg/L µg/g 2.55 2.53 Uchrin and Mangels, 1987 
 Forest soil 69.5 20.5 10.1 2.9 4.2 1.98 L/kg – mol/L mol/kg 3.7 1.73 Seip et al., 1986 
 Forest soil 97.3 2.2 0.5 0.48 5.6 0.076 L/kg – mol/L mol/kg 0.2 1.58 Seip et al., 1986 
 Hastings sicl 1 68 31 17 5.6 2.4 mL/g 0.89 ng/mL ng/g 2.6 1.97 Rogers et al., 1980 
 Leie River clay 0 0 100 – – 2.822 L/kg – – – 4.12 1.84 2.3 °C, Dewulf et al., 1999 
 Leie River clay 0 0 100 – – 3.00 L/kg – – – 4.12 1.86 3.8 °C, Dewulf et al., 1999 
 Leie River clay 0 0 100 – – 3.05 L/kg – – – 4.12 1.87 6.2 °C, Dewulf et al., 1999 
 Leie River clay 0 0 100 – – 3.10 L/kg – – – 4.12 1.88 8.0 °C, Dewulf et al., 1999 
 Leie River clay 0 0 100 – – 3.31 L/kg – – – 4.12 1.90 13.5 °C, Dewulf et al., 1999 
 Leie River clay 0 0 100 – – 3.06 L/kg – – – 4.12 1.87 18.6 °C, Dewulf et al., 1999 
 Leie River clay 0 0 100 – – 3.31 L/kg – – – 4.12 1.90 25.0 °C, Dewulf et al., 1999 
 PRM sal 70.4 24.0 5.6 5.6 5.5 2.67 L/kg 0.905 mg/L µg/g 1.28 2.31 Uchrin and Mangels, 1987 
 Al-montmorillonite 0 0 100 80 4.2 30.9 mL/g 1.08 ng/mL ng/g 0 – Rogers et al., 1980 
 Ca-montmorillonite 0 0 100 80 6.6 4.4 mL/g 0.99 ng/mL ng/g 0 – Rogers et al., 1980 
 Overton sicl 15 51 34 29 7.8 1.8 mL/g 0.94 ng/mL ng/g 1.8 2.00 Rogers et al., 1980 
1,2-Benzenediol [120-80-9] Brookston clay loam – – – 22.22 5.7 3.18 mL/g 0.36 µM/mL µM/g 2.96 2.07 Boyd, 1982 
  Cs+-Kaolinite – – – – – 25 mL/g – – – – – Haderlein and Schwarzen- 
               bach, 1993 
1,3-Benzenediol [108-46-3] Brookston clay loam – – – 22.22 5.7 0.28 mL/g 0.40 µM/mL µM/g 2.96 1.02 Boyd, 1982 
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   % % %      C x/m foc log  
Compound [CASRN] Adsorbent sand  silt clay CEC pH KF units 1/n units units % Koc

b Reference  
Benzidine [92-87-5] Chalmers sl 17.5 64.3 18.2 25.0c 5.4 9,460 L/kg 0.842 nM/L nM/kg – 5.68 Graveel et al., 1986 

Milford sicl 4.3 58.7 37.0 45.4c 6.4 21,000 L/kg 0.604 nM/L nM/kg – 5.91 Graveel et al., 1986 
River sediment 3.0 41.8 55.2 23.72 7.79 570.5 mL/g 0.513 nmol/mL nmol/g 2.07 4.44 Zierath et al., 1980 
River sediment 33.6 35.4 31.0 19.00 7.44 589.4 mL/g 0.468 nmol/mL nmol/g 2.28 4.41 Zierath et al., 1980 
River sediment 0.3 31.2 68.6 33.01 7.83 1,657.8 mL/g 0.568 nmol/mL nmol/g 0.72 5.36 Zierath et al., 1980 
River sediment 82.4 10.7 6.8 3.72 8.32 86.2 mL/g 0.496 nmol/mL nmol/g 0.15 4.76 Zierath et al., 1980 
Iowa sediment 7.1 75.6 17.4 12.40 8.34 551.7 mL/g 0.372 nmol/mL nmol/g 0.11 5.70 Zierath et al., 1980 
WV sediment 2.1 34.4 63.6 18.86 4.45 3,941.3 mL/g 0.664 nmol/mL nmol/g 0.48 5.91 Zierath et al., 1980 
Ohio River sediment 15.6 48.7 35.7 15.43 7.76 1,705.4 mL/g 0.266 nmol/mL nmol/g 0.95 5.25 Zierath et al., 1980 
River sediment 34.6 25.8 39.5 15.43 7.76 564.6 mL/g 0.413 nmol/mL nmol/g 0.66 4.93 Zierath et al., 1980 
Illinois soil 0.0 71.4 28.6 8.50 5.50 2,332.9 mL/g 0.426 nmol/mL nmol/g 1.30 5.25 Zierath et al., 1980 
Illinois river sediment 50.2 42.7 7.1 8.33 7.60 49.6 mL/g 0.694 nmol/mL nmol/g 1.88 3.42 Zierath et al., 1980 
Illinois river sediment 26.2 52.7 21.2 23.72 7.55 73.9 mL/g 0.640 nmol/mL nmol/g 1.67 3.65 Zierath et al., 1980 
Illinois river sediment 17.3 13.6 69.1 31.15 6.70 1,072.7 mL/g 0.569 nmol/mL nmol/g 2.38 4.65 Zierath et al., 1980 
River sediment 1.6 55.4 42.9 20.86 7.75 108.2 mL/g 0.656 nmol/mL nmol/g 1.48 3.95 Zierath et al., 1980 
Russell sl 18.4 69.2 12.4 14.7c 5.4 8,110 L/kg 0.834 nM/L nM/kg – 5.94 Graveel et al., 1986 
Stream sediment 67.6 13.9 18.6 3.72 6.35 500.4 mL/g 0.423 nmol/mL nmol/g 1.21 4.62 Zierath et al., 1980 

Benzidine hydrochloride 
[531-85-1] Filtrasorb 300 – – – – 5.3/7.4 220 L/g 0.37 mg/L mg/g – – Dobbs and Cohen, 1980 

Benz[b]fluroanthene [205-99-2] Filtrasorb 300 – – – – 5.3/7.4 57 L/g 0.37 mg/L mg/g – – Dobbs and Cohen, 1980 
Benz[k]fluroanthene [207-08-9] Filtrasorb 300 – – – – 5.3/7.4 181 L/g 0.57 mg/L mg/g – – Dobbs and Cohen, 1980 
Benzo[a]anthracene [56-55-3] Filtrasorb 400 – – – – – 216 L/g 0.50 mg/L mg/g – – Walters and Luthy, 1982 
Benzoic acid [65-85-0] Carbon (200 mesh) – – – – –  1.15 unitless 0.368 mmol/g mol/kg – – 20 °C, Hartman et al., 1946 

Carbon (200 mesh) – – – – – 1.06 unitless 0.368  mmol/g mol/kg – – 30 °C, Hartman et al., 1946 
Carbon (200 mesh) – – – – – 0.78 unitless 0.368 mmol/g mol/kg – – 40 °C, Hartman et al., 1946 
Carbon (200 mesh) – – – – – 0.56 unitless 0.368 mmol/g mol/kg – – 40 °C, Hartman et al., 1946 
Filtrasorb 300 – – – – 5.3/7.4 0.76 L/g 1.8 mg/L mg/g – – Dobbs and Cohen, 1980 
Esrum sandy till 78 4 18 9.1 4.71 0.23 L/kg 0.95d mg/L mg/kg 0.06 2.58 Løkke, 1984 
Gribskov, A-horizon 87 6 3 4.8 3.23 1.17 L/kg 0.93d mg/L mg/kg 1.41 1.92 Løkke, 1984 
Gribskov, B-horizon 82 4 7 9.6 3.59 1.97 L/kg 0.84d mg/L mg/kg 2.58 1.88 Løkke, 1984 
Gribskov, C-horizon 88 3 5 7.0 4.07 1.39 L/kg 0.95d mg/L mg/kg 1.82 1.88 Løkke, 1984 
Roskilde soil 66 18 12 14.0 5.40 1.46 L/kg 0.89d mg/L mg/kg 1.64 1.95 Løkke, 1984 
Strødam, AB-horizon 84 5 4 13.0 3.88 1.53 L/kg 0.91d mg/L mg/kg 5.11 1.48 Løkke, 1984 
Strødam, C-horizon 92 3 3 1.6 4.95 0.45 L/kg 0.97d mg/L mg/kg 0.09 2.70 Løkke, 1984 
Tisvilde, C-horizon 96 1 2 1.3 4.21 0.32 L/kg 0.79d mg/L mg/kg 0.15 2.32 Løkke, 1984 

Benzophenone [119-61-9] Apison, TN soil 4 10 86 76 4.5 – unitless – – – 0.11 2.76 Southworth and Keller, 1986 
Dormont, WV soil 2 38 60 129 4.2 – unitless – – – 1.2 2.64 Southworth and Keller, 1986 
Fullerton, TN soil 11 21 68 64 4.4 – unitless – – – 0.05 2.72 Southworth and Keller, 1986 

Benz[ghi]perylene [191-24-2] Filtrasorb 300 – – – – 5.3/7.4 10.7 L/g 0.37 mg/L mg/g – – Dobbs and Cohen, 1980 
Benzo[a]pyrene [50-32-8] Filtrasorb 300 – – – – – 33.6 L/g 0.44 mg/L mg/g – – Dobbs and Cohen, 1980 
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Benzothiazole [95-16-9] Filtrasorb 300 – – – – 5.3/7.4 120 L/g 0.27 mg/L mg/g – – Dobbs and Cohen, 1980 
Benzyl alcohol [100-51-6] Apison, TN soil 4 10 86 76 4.5 – unitless – – – 0.11 <0.70 Southworth and Keller, 1986 

Dormont, WV soil 2 38 60 129 4.2 – unitless – – – 1.2 <0.70 Southworth and Keller, 1986 
Fullerton, TN soil 11 21 68 64 4.4 – unitless – – – 0.05 <0.70 Southworth and Keller, 1986 

Beryllium [7440-41-7] Various sediments – – – – – >45 mL/g – – – – – Kaplan and Serkiz, 2000  
α-BHC [319-84-9] Filtrasorb 300 – – – – 5.3/7.4 303 L/g 0.43 mg/L mg/g – – Dobbs and Cohen, 1980 

Pokkali soil – – – – – 70.79 L/kg 0.94 mg/L µg/g – – Wahid and Sethunathan, 
              1979 

 Kari soil – – – – – 501.20 L/kg 1.16 mg/L µg/g – – Wahid and Sethunathan, 
               1979 
β-BHC [319-85-7] Filtrasorb 300 – – – – 5.3/7.4 220 L/g 0.49 mg/L mg/g – – Dobbs and Cohen, 1980 

Ca-bentonite – – – – – 2.92 mL/g 0.886 µg/mL µg/g – – 20 °C, Mills and Biggar, 
             1969 
Ca-bentonite – – – – – 2.71 mL/g 0.911 µg/mL µg/g – – 20 °C, Mills and Biggar, 
             1969 
Ca-Staten peaty muck – – – – – 456 mL/g 0.950 µg/mL µg/g 12.76 3.55 20 °C, Mills and Biggar, 
             1969 
Ca-Staten peaty muck – – – – – 437 mL/g 0.990 µg/mL µg/g 12.76 3.54 20 °C, Mills and Biggar, 
             1969 
Ca-Venado clay – – – – – 62.8 mL/g 0.861 µg/mL µg/g 3.48 3.12 20 °C, Mills and Biggar, 
             1969 
Ca-Venado clay – – – – – 60.2 mL/g 0.883 µg/mL µg/g 3.48 3.07 30 °C, Mills and Biggar, 
             1969 
Pokkali soil – – – – – 79.43 L/kg 0.80 mg/L µg/g – – Wahid and Sethunathan, 
              1979 
Kari soil – – – – – 158.50 L/kg 0.80 mg/L µg/g – – Wahid and Sethunathan, 
              1979 
Silica gel – – – – – 2.13 mL/g 0.971 µg/mL µg/g – – 19.8 °C, Mills and Biggar, 
              1969 
Silica gel – – – – – 1.64 mL/g 0.985 µg/mL µg/g – – 30 °C, Mills and Biggar, 
              1969 

Bifenthrin [82657-04-3] Irvine, CA sediment – – 7 – – 15,400 L/kg – mg/L mg/kg 2.45 5.80 Yang et al., 2006 
  Miles Creek sed – – 14 – – 24,400 L/kg – mg/L mg/kg 1.36 6.25 Yang et al., 2006 
  Salinas River sed – – <1 – – 8,100 L/kg – mg/L mg/kg 0.07 4.06 Yang et al., 2006 
  San Diego Creek sed – – 34 – – 8,600 L/kg – mg/L mg/kg 0.50 6.24 Yang et al., 2006 
Biphenyl [92-52-4] Apison, TN soil 4 10 86 76 4.5 – unitless – – – 0.11 3.52 Southworth and Keller, 1986 
 Clay loam – – – 12.4 5.91 15.6 L/g 1.00 mg/L mg/g 1.42 3.04 Kishi et al., 1990 

 Clay loam – – – 35.0 4.89 124 L/g 0.775 mg/L mg/g 10.40 3.08 Kishi et al., 1990 
 Dormont, WV soil 2 38 60 129 4.2 – unitless – – – 1.2 2.94 Southworth and Keller, 1986 
 Fullerton, TN soil 11 21 68 64 4.4 – unitless – – – 0.05 2.95 Southworth and Keller, 1986 
 Light clay – – – 13.2 5.18 31.8 L/g 1.00 mg/L mg/g 1.51 3.32 Kishi et al., 1990 
 Light clay – – – 28.3 5.26 56.8 L/g 0.98 mg/L mg/g 3.23 3.26 Kishi et al., 1990 
 Sandy loam – – – 35.0 5.41 90.0 L/g 1.00 mg/L mg/g 7.91 3.04 Kishi et al., 1990 
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Compound [CASRN] Adsorbent sand  silt clay CEC pH KF units 1/n units units % Koc

b Reference  
4-Biphenylmethanol 
 [3597-91-9] Apison, TN soil 4 10 86 76 4.5 – unitless – – – 0.11 2.85 Southworth and Keller, 1986 
 Dormont, WV soil 2 38 60 129 4.2 – unitless – – – 1.2 2.69 Southworth and Keller, 1986 
 Fullerton, TN soil 11 21 68 64 4.4 – unitless – – – 0.05 2.02 Southworth and Keller, 1986 
2,2′-Biquinoline [119-91-5] River sediment 3.0 41.8 55.2 23.72 7.79 61 mL/g – µg/mL µg/g 2.07 4.75 Banwart et al., 1982 
 River sediment 0.3 31.2 68.6 33.01 7.83 172 mL/g – µg/mL µg/g 0.72 4.38 Banwart et al., 1982 
 River sediment 82.4 10.7 6.8 3.72 8.32 57 mL/g – µg/mL µg/g 0.15 4.58 Banwart et al., 1982 
 Iowa sediment 7.1 75.6 17.4 12.40 8.34 61 mL/g – µg/mL µg/g 0.11 4.75 Banwart et al., 1982 
 WV sediment 2.1 34.4 63.6 18.86 4.45 88 mL/g – µg/mL µg/g 0.48 4.26 Banwart et al., 1982 
 Ohio River sediment 15.6 48.7 35.7 15.43 7.76 135 mL/g – µg/mL µg/g 0.95 4.15 Banwart et al., 1982 
 River sediment 34.6 25.8 39.5 15.43 7.76 106 mL/g – µg/mL µg/g 0.66 4.21 Banwart et al., 1982 
 Illinois soil 0.0 71.4 28.6 8.50 5.50 93 mL/g – µg/mL µg/g 1.30 3.85 Banwart et al., 1982 
 Illinois river sediment 50.2 42.7 7.1 8.33 7.60 216 mL/g – µg/mL µg/g 1.88 4.06 Banwart et al., 1982 
 Illinois river sediment 26.2 52.7 21.2 23.72 7.55 181 mL/g – µg/mL µg/g 1.67 4.03 Banwart et al., 1982 
 Illinois river sediment 17.3 13.6 69.1 31.15 6.70 243 mL/g – µg/mL µg/g 2.38 4.01 Banwart et al., 1982 
 River sediment 1.6 55.4 42.9 20.86 7.75 180 mL/g – µg/mL µg/g 1.48 4.09 Banwart et al., 1982 
 Stream sediment 67.6 13.9 18.6 3.72 6.35 105 mL/g – µg/mL µg/g 1.21 3.94 Banwart et al., 1982 
Bis(2-chloroethoxy)methane 
 [111-91-1] Filtrasorb 300 – – – – 5.3/7.4 11 L/g 0.65 mg/L mg/g – – Dobbs and Cohen, 1980 
Bis(2-chloroethyl) ether 
 [111-44-4] Filtrasorb 300 – – – – 5.3 0.086 L/g 1.84 mg/L mg/g – – Dobbs and Cohen, 1980 

Bis(2-ethylhexyl) phthalate 
[117-81-7] Filtrasorb 300 – – – – 5.3 1.13x10-4 L/g 1.5 mg/L mg/g – – Dobbs and Cohen, 1980 

Boron [7440-42-8] Soil – – 3.4 1.6 7.03 0.087 L/g  0.935 µM µM/g 0.17 – Elrashidi and O’Connor, 
                1982 

Soil – – 5.0 6.2 8.00 0.421 L/g 1.19 µM µM/g 0.02 – Elrashidi and O’Connor, 
                1982 

Soil – – 5.6 7.8 7.82 0.125 L/g 0.947 µM µM/g  0.04 – Elrashidi and O’Connor, 
                1982 

Soil – – 7.7 8.1 7.89 0.162 L/g 0.843 µM µM/g  0.04 – Elrashidi and O’Connor, 
                1982 

Soil – – 10 5.5 6.02 0.409 L/g 0.666 µM µM/g  0.45 – Elrashidi and O’Connor, 
                1982 

Soil – – 13.7 14.0 7.42 2.16  L/g 0.645 µM µM/g  0.43 – Elrashidi and O’Connor, 
                1982 

Soil – – 27.3 18.5 7.62 2.53  L/g 0.618 µM µM/g  1.10 – Elrashidi and O’Connor, 
                1982 

Soil – – 25 16.2 6.02 1.93  L/g 0.644 µM µM/g  1.00 – Elrashidi and O’Connor, 
                1982 
Boron [7440-42-8], as BO3- Alligator soil 5.9 39.4 54.7 30.2c 4.8 1.49 L/kg 0.363d mg/L mg/kg 1.54 1.99 Buchter et al., 1989 
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Calciorthid sediment 70.0 19.3 10.7 14.7c 8.5 0.85 L/kg 0.787d mg/L mg/kg 0.44 2.29 Buchter et al., 1989 
Humic acid – – – – 5.76 7.91e L/kg 1.85 mM/L mM/kg – – Meyer and Bloom, 1997 
Humic acid – – – – 6.73 21.18e L/kg 1.59 mM/L mM/kg – – Meyer and Bloom, 1997 
Humic acid – – – – 7.60 38.31e L/kg 1.95 mM/L mM/kg – – Meyer and Bloom, 1997 
Humic acid – – – – 8.15 60.55e L/kg 1.81 mM/L mM/kg – – Meyer and Bloom, 1997 
Humic acid – – – – 8.70 66.41e L/kg 1.16 mM/L mM/kg – – Meyer and Bloom, 1997 
Molokai soil 25.7 46.2 28.2 11.0c 6.0 1.39 L/kg 0.518d mg/L mg/kg 1.67 1.92 Buchter et al., 1989 
Webster soil 27.5 48.6 23.9 48.1c 7.6 1.60 L/kg 0.641d mg/L mg/kg 4.39 1.56 Buchter et al., 1989 

Bromacil [314-40-9] Adkins loamy sand 84 13 3 – 7.3 0.51 Lkg 0.91d µM/L µM/kg 0.40 2.11 4 °C, Madhun et al., 1986 
Adkins loamy sand 84 13 3 – 7.3 0.30 L/kg 0.97d µM/L µM/kg 0.40 1.88 25 °C, Madhun et al., 1986 
Basinger fine sand – – 1.9 1.52c 5.75 0.57 mL/g – – – 0.61 1.97 Reddy et al., 1992 
Bet Dagan I soil – – 13.7 – 7.9 0.10 mL/g – – – 0.40 1.40 Gerstl and Yaron, 1983 
Bet Dagan II soil – – 42.5 – 7.8 0.32 mL/g – – – 1.01 1.51 Gerstl and Yaron, 1983 
Boca fine sand – – 3.5 10.79c 7.05 0.76 mL/g – – – 1.67 1.66 Reddy et al., 1992 
Casa Grande fine loam 61.8 24.0 14.2 – 7.7 0.116 mL/g 1.09 µg/mL µg/g 0.20 1.76 Turin and Bowman, 1997 
Chobee fsl – – 16.1 8.10c 7.18 0.76 mL/g – – – 1.39 1.74 Reddy et al., 1992 
Gilat soil – – 23.1 – 7.8 0.16 mL/g – – – 0.55 1.46 Gerstl and Yaron, 1983 
Holopaw fine sand – – 1.3 2.03c 6.10 0.33 mL/g – – – 0.50 1.82 Reddy et al., 1992 
Hula-2 peat – – – 74.0c 6.9 5.05 L/kg 1.04 mg/L mg/kg 7.85 1.81 Angemar et al., 1984 
Hula-1 peat – – – 95.0c 6.3 19.75 L/kg 0.93 mg/L mg/kg 29.88 1.82 Angemar et al., 1984 
Mivtachim soil – – 7.5 – 8.5 0.03 mL/g – – – 0.06 1.70 Gerstl and Yaron, 1983 
Oxidized Hula-2 peat – – – 30.0c 6.9 1.71 L/kg 1.05 mg/L mg/kg 3.08 1.74 Angemar et al., 1984 
Pineda fine sand – – 0.5 8.40c 7.11 0.57 mL/g – – – 1.22 1.67 Reddy et al., 1992 
Neve Yaar soil – – 70.0 – 7.7 0.39 mL/g – – – 1.18 1.52 Gerstl and Yaron, 1983 
Newe Ya’ar loess 20 25 55 72.0c 7.3 1.12 L/kg 0.78 mg/L mg/kg 1.22 1.95 Angemar et al., 1984 
Riviera fine sand – – 5.1 4.11c 6.20 0.47 mL/g – – – 0.94 1.70 Reddy et al., 1992 
Sa’ad sal 36 31 33 18.0c 7.6 0.63 L/kg 0.79 mg/L mg/kg 0.56 2.05 Angemar et al., 1984 
Semiahmoo peat 19 65 16 – 5.4 26.73 L/kg 0.86d µM/L µM/kg 27.8 1.98 4 °C, Madhun et al., 1986 
Semiahmoo peat 19 65 16 – 5.4 21.33 L/kg 0.89d µM/L µM/kg 27.8 1.89 25 °C, Madhun et al., 1986 
Shefer soil – – 70.0 – 7.2 0.24 mL/g – – – 0.72 1.52 Gerstl and Yaron, 1983 
Wabasso sand – – 2.4 2.54c 6.62 0.57 mL/g – – – 0.61 1.97 Reddy et al., 1992 

4-Bromoaniline [106-40-1] Batcombe sl – – – – – – – – – – – 1.96 Briggs, 1981 
Bromodichloromethane Filtrasorb 300 – – – – 5.3 7.9 L/g 0.61 mg/L mg/g – – Dobbs and Cohen, 1980 
 [75-27-4] 
Bromoform [75-25-2] Filtrasorb 300 – – – – 5.3/7.4 19.6 L/g 0.52 mg/L mg/g – – Dobbs and Cohen, 1980 

Filtrasorb F-400 – – – – 6.0 1,802 L/g 0.56 µg/L µg/g – – 10–20 °C, Crittenden et al., 
             1985 
Filtrasorb F-400 – – – – 6.0 436.6 L/g 0.69 µg/L µg/g – – 20–22 °C, Crittenden et al., 
             1985 
Hydrodarco 3000 – – – – 6.0 632 L/g 0.56 µg/L µg/g – – 20–22 °C, Crittenden et al., 
             1985 
Westvaco WV-W – – – – 6.0 475 L/g 0.65 µg/L µg/g – – 20–22 °C, Crittenden et al., 
             1985 
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     % % %      C x/m foc log  
Compound [CASRN] Adsorbent sand  silt clay CEC pH KF units 1/n units units % Koc

b Reference  
4-Bromo-3-methylaniline 

[6933-10-4] Batcombe sl – – – – – – – – – – – 1.96 Briggs, 1981 
4-Bromo-3-methylphenyl urea 

[78508-46-0] Batcombe sl – – – – – – – – – – – 2.37 Briggs, 1981 
4-Bromonitrobenzene [586-78-7] Batcombe sl – – – – – – – – – – – 2.42 Briggs, 1981 
  Cs+-Kaolinite – – – – – 52 mL/g – – – – – Haderlein and Schwarzen- 
               bach, 1993 
4-Bromophenol [106-41-2] Batcombe sl – – – – – – – – – – 1.46 2.41 Briggs, 1981 

Filtrasorb 400 – – – – – 0.130 L/mg 0.225 mg/L mg/g – – Sheindorf et al., 1982 
4-Bromopheny phenyl ether 

[101-55-3] Filtrasorb 300 – – – – 5.3/7.4 144 L/g 0.68 mg/L mg/g – – Dobbs and Cohen, 1980 
3-Bromophenyl urea 

[2989-98-2] Batcombe sl – – – – – – – – – – – 2.06 Briggs, 1981 
4-Bromophenyl urea 

[1967-25-5] Batcombe sl – – – – – – – – – – – 2.12 Briggs, 1981 
5-Bromouracil [51-20-7] Filtrasorb 300 – – – – 5.3/7.4 44 L/g 0.47 mg/L mg/g – – Dobbs and Cohen, 1980 
Butanal [123-72-8] Fly ash – – – – – 65.3 L/kg 0.56 mg/L µg/g – – Banerjee et al., 1988 
1-Butanol [71-36-3] Dowex-1 resin – – – – – 0.94 unitless – – – – – Small and Bremer, 1964 

Dowex-1-X2 resin – – – – – 4.43 unitless – – – – – Small and Bremer, 1964 
Fly ash – – – – – 15.7 L/kg 0.71 mg/L µg/g – – Banerjee et al., 1988 
GAC from wood – – – – – 0.547 L/g 0.638 mg/L mg/g – – Abe et al., 1983 
GAC from coal – – – – – 3.20 L/g 0.509 mg/L mg/g – – Abe et al., 1983 
GAC from coconut – – – – – 8.12 L/g 0.393 mg/L mg/g – – Abe et al., 1983 

2-Butanol [78-92-2] GAC from coal – – – – – 2.49 L/g 0.490 mg/L mg/g – – Abe et al., 1983 
2-Butanone [78-93-3] Filtrasorb 400 – – – – 8.0 2.530 L/g 0.295 µg/L µg/g – – Speth and Miltner, 1998 
tert-Butyl alcohol [75-65-0] GAC from wood – – – – – 0.077 L/g 0.813 mg/L mg/g – – Abe et al., 1983 

GAC from coal – – – – – 1.48 L/g 0.471 mg/L mg/g – – Abe et al., 1983 
GAC from coconut – – – – – 0.97 L/g 0.601 mg/L mg/g – – Abe et al., 1983 

Butyl benzyl phthalate [85-68-7] Filtrasorb 300 – – – – 5.3/7.4 1,520 L/g 1.26 mg/L mg/g – – Dobbs and Cohen, 1980 
2-Butylphenol [3180-09-4] Filtrasorb 400 – – – – 7 192 L/g 0.149 mg/L mg/g – – Belfort et al., 1983 
Butyric acid [107-92-6] Poly(4-vinyl pyridine) – – – – – 0.042 L/g 0.895 mg/L mg/g – – Chanda et al., 1985 

Polybenzimidazole – – – – – 1.14 L/g 0.606 mg/L mg/g – – Chanda et al., 1985 
Cadmium [7440-43-9], as Cd2+ Alligator soil 5.9 39.4 54.7 30.2c 4.8 52.5 L/kg 0.902d mg/L mg/kg 1.54 3.53 Buchter et al., 1989 

Calciorthid sediment 70.0 19.3 10.7 14.7c 8.5 288 L/kg 0.568d mg/L mg/kg 0.44 4.82 Buchter et al., 1989 
Cecil soil 78.8 12.9 8.3 2.0c 5.7 13.9 L/kg 0.768d mg/L mg/kg 0.61 3.36 Buchter et al., 1989 
Lafitte soil 60.7 21.7 17.6 26.9c 3.9 52.7 L/kg 0.850d mg/L mg/kg 11.6 2.66 Buchter et al., 1989 
Molokai soil 25.7 46.2 28.2 11.0c 6.0 91.2 L/kg 0.773d mg/L mg/kg 1.67 3.74 Buchter et al., 1989 
Norwood soil 79.2 18.1 2.8 4.1c 6.9 28.8 L/kg 0.668d mg/L mg/kg 0.21 4.14 Buchter et al., 1989 
Olivier soil 4.4 89.4 6.2 8.6c 6.6 98.0 L/kg 0.658d mg/L mg/kg 0.83 4.07 Buchter et al., 1989 
Soil – – – 33.8 5.2 6.8 L/g 0.66 µM/L µM/g 9.45 1.86 Garcia-Miragaya, 1980 
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Soil – – – 60.0 8.4 23.2 L/g 0.72 µM/L µM/g 0.42 3.74 Garcia-Miragaya, 1980 
Soil – – – 23.8 5.8 3.6 L/g 0.63 µM/L µM/g 0.87 2.82 Garcia-Miragaya, 1980 
Soil – – – 25.0 6.0 8.3 L/g 0.95 µM/L µM/g 1.04 2.90 Garcia-Miragaya, 1980 
Spodosol sediment 90.2 6.0 3.8 2.7c 4.3 5.47 L/kg 0.840d mg/L mg/kg 1.98 2.44 Buchter et al., 1989 
Various sediments – – – – – >39 mL/g – – – – – Kaplan and Serkiz, 2000  
Webster soil 27.5 48.6 23.9 48.1c 7.6 755 L/kg 0.569d mg/L mg/kg 4.39 4.24 Buchter et al., 1989 
Windsor soil 76.8 20.5 2.8 2.0c 5.3 14.4 L/kg 0.782d mg/L mg/kg 2.03 2.85 Buchter et al., 1989 

Captafol [2425-06-1] Batcombe sl – – – – – – – – – – 2.05 3.32 Briggs, 1981 
  Geescroft soil – – – – 5.1 32.16 – – – – 1.51 3.33 Lord et al., 1980 
Captan [133-06-2] Batcombe sl – – – – – – – – – – 2.05 2.30 Briggs, 1981 
  Geescroft soil – – – – 5.1 2.99 – – – – 1.51 2.30 Lord et al., 1980 
Carbaryl [63-25-2] Batcombe sl – – – – – – – – – – 2.05 2.02 Briggs, 1981 

Ca-bentonite – – – – – 0.100 L/g 2.597 µM/L µM/g – – 5 °C, Aly et al., 1980 
Ca-bentonite – – – – – 0.050 L/g 2.538 µM/L µM/g – – 18 °C, Aly et al., 1980 
Ca-bentonite – – – – – 0.023 L/g 2.545 µM/L µM/g – – 30 °C, Aly et al., 1980 
Beverly sal 56 30 14 – 6.8 4 mL/g 0.98 pM/mL pM/g 1.45 2.44 Sharom et al., 1980 
Big Creek sediment 71 22 7 – 6.6 8 mL/g 0.96 pM/mL pM/g 1.62 2.69 Sharom et al., 1980 
Borg El-Arab 51.6 21.6 27.0 11.6 7.95 1.000 L/g 1.072 µM/L µM/g 0.24 2.62 18 °C, Aly et al., 1980 
Borg El-Arab 51.6 21.6 27.0 11.6 7.95 0.855 L/g 1.120 µM/L µM/g 0.24 2.55 30°C, Aly et al., 1980 
Organic soil 52 34 14 – 6.1 173 mL/g 0.97 pM/mL pM/g 43.67 2.60 Sharom et al., 1980 
Plainfield sand 91.5 1.5 7 – 7.0 1 mL/g 1.08 pM/mL pM/g 0.41 2.39 Sharom et al., 1980 

Carbazole [86-74-8] Danish soil 62 22.3 13 8.14 6.2      1.6 3.80 Sverdrup et al., 2001 
  Hematite – – – – 8.5 3.95 L/g 1.28 mg/L mg/g 0.28 3.15 Murphy et al., 1990 
  Hematite – – – – 8.5 0.385 L/g 1.18 mg/L mg/g 0.02 3.28 Murphy et al., 1990 
  Kaolinite – – – – 7.3 4.15 L/g 1.43 mg/L mg/g 0.25 3.22 Murphy et al., 1990 
 Kaolinite – – – – 7.3 1.32 L/g 1.47 mg/L mg/g 0.02 3.82 Murphy et al., 1990 
Carbendazim [10605-21-7] Geescroft soil – – – – 5.1 3.38 – – – – 1.51 2.35 Lord et al., 1980 
Carbofuran [1563-66-2] Filtrasorb 400 – – – – – 275 L/g 0.41 mg/L mg/g – – Miltner et al., 1989 

Beverly sal 56 30 14 – 6.8 1.6 mL/g 1.07 pM/mL pM/g 1.45 2.04 Sharom et al., 1980 
Big Creek sediment 71 22 7 – 6.6 2 mL/g 0.98 pM/mL pM/g 1.62 2.09 Sharom et al., 1980 
Kari acid sulfate 53.6 12.8 33.6 32.2 2.7 2.379 L/g 0.967 µg/L µg/g 5.10 1.67 Singh et al., 1990 
Organic soil 52 34 14 – 6.1 27 mL/g 1.08 pM/mL pM/g 43.67 1.79 Sharom et al., 1980 
Plainfield sand 91.5 1.5 7 – 7.0 0.1 mL/g 0.88 pM/mL pM/g 0.41 1.39 Sharom et al., 1980 
Pokkali acid sulfate 45.6 7.8 45.6 31.2 3.6 2.079 L/g 0.967 µg/L µg/g 4.12 1.70 Singh et al., 1990 

Carbon tetrachloride [56-23-5] Filtrasorb 300 – – – – 5.3 11.1 L/g 0.83 mg/L mg/g – – Dobbs and Cohen, 1980 
Filtrasorb 400 – – – – – 6.80 L/g 0.469 mg/L mg/g – – Amy et al., 1987 
Filtrasorb 400 – – – – 7 0.23 L/mg 0.74 µg/L mg/g – – Weber and Pirbazari, 1981 
Hastings soil – – – 23.67c – 0.83 L/kg – – – 1.49 1.74 Duffy et al., 1997 
Hastings soil – – – 26.09c – 0.41 L/kg – – – 0.53 1.89 Duffy et al., 1997 
Hastings soil – – – 27.34c – 0.36 L/kg – – – 0.14 2.43 Duffy et al., 1997 
Hydrodarco 1030 – – – – 7 0.13 L/mg 0.68 µg/L mg/g – – Weber and Pirbazari, 1981 
Leie River clay 0 0 100 – – 6.47 L/kg – – – 4.12 2.20 2.3 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 7.15 L/kg – – – 4.12 2.24 3.8 °C, Dewulf et al., 1999 
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Leie River clay 0 0 100 – – 7.10 L/kg – – – 4.12 2.24 6.2 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 7.33 L/kg – – – 4.12 2.25 8.0 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 7.83 L/kg – – – 4.12 2.28 13.5 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 7.63 L/kg – – – 4.12 2.27 18.6 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 8.87 L/kg – – – 4.12 2.33 25.0 °C, Dewulf et al., 1999 
Michawye soil – – – – – 0.542 – 1.04 µg/L – 0.13 2.62 Chin et al., 1988 
Norit carbon – – – – 7 0.16 L/mg 0.75 µg/L mg/g – – Weber and Pirbazari, 1981 
Nuchar WV-G – – – – 7 0.22 L/mg 0.69 µg/L mg/g – – Weber and Pirbazari, 1981 

Cerium [7440-45-1] Various sediments – – – – – >255 mL/g – – – – – Kaplan and Serkiz, 2000  
Chloral hydrate [302-17-0] Filtrasorb 400 – – – – 5.8 18.900 L/g 0.051 µg/L µg/g – – Speth and Miltner, 1998 
Chloramben [133-90-4] Anselmo sal – – – 7.0 7.0 0.10 mL/g – µg/mL µg/g 0.098 1.01 Schliebe et al., 1965 

Fargo clay – – – 30.1 7.9 0.30 mL/g – µg/mL µg/g 4.56 0.82 Schliebe et al., 1965 
Keith sal – – – 11.6 6.2 0.30 mL/g – µg/mL µg/g 1.67 1.25 Schliebe et al., 1965 
Monona sal – – – 17.5 5.8 0.50 mL/g – µg/mL µg/g 2.42 1.32 Schliebe et al., 1965 

Chloranocryl [2164-09-2] H-montmorillonite – – – 73.5 9.0 30 L/g 0.62 µM/L µM/g – – Bailey et al., 1968 
Chlorbromuron [13360-45-7] Batcombe sl – – – – – – – – – – – 2.58 Briggs, 1981 
Chlordane [57-74-9] Filtrasorb 300 – – – – 5.3/7.4 245 L/g 0.38 mg/L mg/g – – Dobbs and Cohen, 1980 
cis-Chlordane [5103-71-9] Lucustrine sediment – – – – – 5,216 – 1.00 µg/L – 1.42 5.57 Chin et al., 1988 

Michawye soil – – – – – 182.7 – 0.93 µg/L – 0.13 5.15 Chin et al., 1988 
Chlorfenvinphos [470-90-6] Batcombe sl – – – – – – – – – – 2.05 2.47 Briggs, 1981 
  Geescroft soil – – – – 5.1 4.42 – – – – 1.51 2.47 Lord et al., 1980 
4-Chloroaniline [106-47-8] Alfisol 12.9 64.3 19.6 – 7.45 9.5 mL/g 1.19 µg/mL µg/g 0.76 3.10 Rippen et al., 1982 

Alumina – – – – – 8.8 mL/g 0.64 µg/mL µg/g – – Rippen et al., 1982 
Cellulose – – – – – 18 mL/g 1.10 µg/mL µg/g – – Rippen et al., 1982 
Entisol 8.5 68.3 20.6 – 7.9 17 mL/g 0.92 µg/mL µg/g 1.11 3.18 Rippen et al., 1982 
Fuller’s earth – – – – – 2.5 mL/g 1.44 µg/mL µg/g – – Rippen et al., 1982 
Speyer soil 2.1 – – – – 7.0 9.3 mL/g 1.23 µg/mL µg/g 0.69 3.13 Rippen et al., 1982 
Speyer soil 2.2 – – – – 5.8 2.5 mL/g 1.10 µg/mL µg/g 2.24 2.05 Rippen et al., 1982 
Spodosol 81.5 10.0 7.2 – 3.88 3.4 mL/g 1.15 µg/mL µg/g 3.56 1.98 Rippen et al., 1982 

3-Chloro-p-anisidine 
[5345-54-0] Batcombe sl – – – – – – – – – – – 1.93 Briggs, 1981 

Chlorobenzene [108-90-7] Activated Sludge – – – – – 88.51 mL/g 0.99 mg/L µg/g – – Selvakumar and Hsieh, 1988 
  Filtrasorb 300 – – – – 7.4 91 L/g 0.99 mg/L mg/g – – Dobbs and Cohen, 1980 

KS1 sediment – – – – – 1.2 mL/g – – – 0.73 2.22 Schwarzenbach and Westall, 
             1981 
KS1H sediment – – – – – 0.4 mL/g – – – 0.08 2.70 Schwarzenbach and Westall, 
             1981 
Kaolin – – – – – 0.6 mL/g – – – 0.06 3.00 Schwarzenbach and Westall, 
             1981 
γ-Alumina – – – – – 0.6 mL/g – – – <0.01 – Schwarzenbach and Westall, 
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             1981 
Silica – – – – – 4.2 mL/g – – – <0.01 – Schwarzenbach and Westall, 
             1981 

o-Chlorobenzoic acid [118-91-2] Carbon (200 mesh) – – – – – 1.66 unitless 0.406 mmol/g mol/kg – – 20 °C, Hartman et al., 1946 
Carbon (200 mesh) – – – – – 1.53 unitless 0.406 mmol/g mol/kg – – 30 °C, Hartman et al., 1946 
Carbon (200 mesh) – – – – – 1.35 unitless 0.406 mmol/g mol/kg – – 40 °C, Hartman et al., 1946 
Carbon (200 mesh) – – – – – 1.24 unitless 0.406 mmol/g mol/kg – – 50 °C, Hartman et al., 1946 

2-Chlorobiphenyl [2051-60-7] MLSS – – – – – 20.5 L/g 0.8 µg/L µg/g – – 20 °C, Bell and Tsezos, 1987 
p-Chloro-m-cresol [59-50-7] Filtrasorb 300 – – – – 5.3/7.4 124 L/g 0.16 mg/L mg/g – – Dobbs and Cohen, 1980 
Chlorodibromomethane 

[124-48-1] Filtrasorb 300 – – – – 5.3/7.4 4.8 L/g 0.34 mg/L mg/g – – Dobbs and Cohen, 1980 
Filtrasorb F-400 – – – – 6.0 1,266 L/g 0.52 µg/L µg/g – – 10–20 °C, Crittenden et al., 
             1985 
Hydrodarco 3000 – – – – 6.0 281 L/g 0.59 µg/L µg/g – – 20–22 °C, Crittenden et al., 
             1985 

Chloroethane [75-00-3] Filtrasorb 300 – – – – 5.3 0.59 L/g 0.95 mg/L mg/g – – Dobbs and Cohen, 1980 
2-Chloroethyl vinyl ether 

110-75-8] Filtrasorb 300 – – – – 5.3 3.9 L/g 0.80 mg/L mg/g – – Dobbs and Cohen, 1980 
Chloroform [67-66-3] Ambersorb XE-340 – – – – – 18.2 L/g 0.81 mg/L mg/g – – Oulman, 1981 

Filtrasorb 300 – – – – 5.3 2.6 L/g 0.73 mg/L mg/g – – Dobbs and Cohen, 1980 
Filtrasorb F-400 – – – – 6.0 285 L/g 0.532 µg/L µg/g – – 10–20 °C, Crittenden et al., 
              1985 
Filtrasorb F-400 – – – – 6.0 39.2 L/g 0.756 µg/L µg/g – – 20–22 °C, Crittenden et al., 
              1985 
Hydrodarco 3000 – – – – 6.0 92.5 L/g 0.67 µg/L µg/g – – 20–22 °C, Crittenden et al., 
              1985 
Westvaco WV-W – – – – 6.0 55.7 L/g 0.738 µg/L µg/g – – 20–22 °C, Crittenden et al., 
              1985 
Leie River clay 0 0 100 – – 1.74 L/kg – – – 4.12 1.63 2.3 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 1.84 L/kg – – – 4.12 1.65 3.8 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 1.74 L/kg – – – 4.12 1.63 6.2 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 1.88 L/kg – – – 4.12 1.66 8.0 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 2.00 L/kg – – – 4.12 1.69 13.5 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 1.85 L/kg – – – 4.12 1.65 18.6 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 2.08 L/kg – – – 4.12 1.70 25.0 °C, Dewulf et al., 1999 

3-Chloro-4-bromonitrobenzene 
[29682-39-1] Batcombe sl – – – – – – – – – – – 2.60 Briggs, 1981 

3-Chloro-4-methoxyphenyl 
urea [25277-05-8] Batcombe sl – – – – – – – – – – – 2.00 Briggs, 1981 

2-Chloronaphthalene [91-58-7] Filtrasorb 300 – – – – 5.3/7.4 280 L/g 0.46 mg/L mg/g – – Dobbs and Cohen, 1980 
2-Chloronitrobenzene [88-73-3] Cs+-Kaolinite – – – – – 6 mL/g – – – – – Haderlein and Schwarzen- 
                bach, 1993 
  Filtrasorb 300 – – – – 5.3/7.4 130 L/g 0.46 mg/L mg/g – – Dobbs and Cohen, 1980 
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3-Chloronitrobenzene [121-73-3] Cs+-Kaolinite – – – – – 24 mL/g – – – – – Haderlein and Schwarzen- 
               bach, 1993 
4-Chloronitrobenzene [100-00-5] Cs+-Kaolinite – – – – – 44 mL/g – – – – – Haderlein and Schwarzen- 
               bach, 1993 
4-Chloro-2-nitrophenol [89-65-5] Cs+-Kaolinite – – – – – 120 mL/g – – – – – Haderlein and Schwarzen- 
               bach, 1993 
2-Chlorophenol [95-57-8] Activated Sludge – – – – – 26.33 mL/g 0.89 mg/L µg/g – – Selvakumar and Hsieh, 1988 
  Brookston clay loam – – – 22.22 5.7 1.37 mL/g 0.80 µM/mL µM/g 2.96 1.71 Boyd, 1982 

Filtrasorb 300 – – – – 4.8-5.6 8 L/g 0.30 mg/L mg/g – – Knettig et al., 1986 
Filtrasorb 300 – – – – 5.3/7.4 51.0 L/g 0.41 mg/L mg/g – – Dobbs and Cohen, 1980 
Filtrasorb 400 – – – – 7 240 L/g 0.098 mg/L mg/g – – Peel and Benedek, 1980 

3-Chlorophenol [108-43-0] Brookston clay loam – – – 22.22 5.7 1.78 mL/g 0.83 µM/mL µM/g 2.96 1.82 Boyd, 1982 
Kootwijk humic sand – – – – 3.4 7.9 L/kg 1.25 µg/L µg/kg 0.017 – Lagas, 1988 
Holten humic sand – – – – 4.7 31.6 L/kg 1.25 µg/L µg/kg 0.032 – Lagas, 1988 
Maasdijk light loam – – – – 7.5 12.6 L/kg 1.67 µg/L µg/kg 0.009 – Lagas, 1988 
Opijnen heavy loam – – – – 7.1 10.0 L/kg 1.43 µg/L µg/kg 0.017 – Lagas, 1988 
Rolde humic sand – – – – 4.9 15.9 L/kg 1.25 µg/L µg/kg 0.022 – Lagas, 1988 
Schipluiden peat – – – – 4.6 316.2 L/kg 1.43 µg/L µg/kg 0.298 – Lagas, 1988 

4-Chlorophenol [106-48-9] Amberlite XAD-2 – – – – – 1.98 L/g 0.65 mg/L mg/g – – Aguwa et al., 1984 
Amberlite XAD-4 – – – – – 10.50 L/g 0.49 mg/L mg/g – – Aguwa et al., 1984 
GAC A (oxic) – – – –  228.8 L/g 0.1089 mg/L mg/g – – Sorial et al., 1993 
GAC A (anoxic) – – – –  117.3 L/g 0.1578 mg/L mg/g – – Sorial et al., 1993 
GAC B (oxic) – – – –  177.2 L/g 0.1697 mg/L mg/g – – Sorial et al., 1993 
GAC B (anoxic) – – – –  109.4 L/g 0.1936 mg/L mg/g – – Sorial et al., 1993 
GAC C (oxic) – – – –  189.7 L/g 0.1202 mg/L mg/g – – Sorial et al., 1993 
GAC C (anoxic) – – – –  133.9 L/g 0.1369 mg/L mg/g – – Sorial et al., 1993 
GAC D (oxic) – – – –  115.0 L/g 0.1192 mg/L mg/g – – Sorial et al., 1993 
GAC D (anoxic) – – – –  56.1 L/g 0.1917 mg/L mg/g – – Sorial et al., 1993 
GAC E (oxic) – – – –  117.3 L/g 0.3257 mg/L mg/g – – Sorial et al., 1993 

 Brookston clay loam – – – 22.22 5.7 1.88 mL/g 0.70 µM/mL µM/g 2.96 1.85 Boyd, 1982 
Calcic Chernozem 22.0 55.0 23.0 – 7.90 2.61 – – – – 2.70 1.99 Haberhauer et al., 2000 
Filtrasorb 400 – – – – – 126 dm3/g 0.25 mg/dm3 mg/g – – McKay et al., 1985 
German sandy soil 88.2 9.3 2.5 – 6.00 1.15 – – – – 0.59 2.28 Haberhauer et al., 2000 
Poly(4-vinyl pyridine) – – – – – 2.05 L/g 0.850 mg/L mg/g – – Chanda et al., 1985 
Polybenzimidazole – – – – – 0.20 L/g 0.927 mg/L mg/g – – Chanda et al., 1985 
Sandy Luvisol 78.0 12.0 10.0 – 6.50 1.23 – – – – 0.54 2.36 Haberhauer et al., 2000 
Silty Cambisol 48.0 43.0 9.0 – 4.60 2.29 – – – – 2.40 1.98 Haberhauer et al., 2000 

4-Chlorophenyl phenyl ether 
[7005-72-3] Filtrasorb 300 – – – – 5.3/7.4 111 L/g 0.26 mg/L mg/g – – Dobbs and Cohen, 1980 

2-Chlorophenyl urea [114-38-5] Batcombe sl – – – – – – – – – – – 1.61 Briggs, 1981 
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3-Chlorophenyl urea 
[1967-27-7] Batcombe sl – – – – – – – – – – – 2.01 Briggs, 1981 

Chloropicrin [76-06-0] Filtrasorb 400 – – – – 4.7 30.200 L/g 0.155 µg/L µg/g – – Speth and Miltner, 1998 
Chlorothalonil [1897-45-6] Cohansey sand 90.0 8.0 2.0 – – 25 L/kg – mg/L µg/g 2.60 2.98 Reducker et al., 1988 
Chlorotoluron [15545-48-9] Adkins loamy sand 84 13 3 – 7.3 1.47 L/kg 0.86d µM/L µM/kg 0.40 2.56 4 °C, Madhun et al., 1986 

Adkins loamy sand 84 13 3 – 7.3 1.08 L/kg 0.87d µM/L µM/kg 0.40 2.43 25 °C, Madhun et al., 1986 
Batcombe sl – – – – – – – – – – – 2.02 Briggs, 1981 
Semiahmoo peat 19 65 16 – 5.4 157.4 L/kg 0.85d µM/L µM/kg 27.8 2.75 4 °C, Madhun et al., 1986 
Semiahmoo peat 19 65 16 – 5.4 116.41 L/kg 0.87d µM/L µM/kg 27.8 2.63 25 °C, Madhun et al., 1986 

5-Chlorouracil [1820-81-1] Filtrasorb 300 – – – – 5.3/7.4 25 L/g 0.58 mg/L mg/g – – Dobbs and Cohen, 1980 
Chlorpropham [101-21-3] H-montmorillonite – – – 73.5 9.0 30 L/g 0.92 µM/L µM/g – – Bailey et al., 1968 

Na-montmorillonite – – – 87.0 9.0 27 L/g 1.08 µM/L µM/g – – Bailey et al., 1968 
Chlorpyrifos [2921-88-2] Beverly sal 56 30 14 – 6.8 118 mL/g 0.99 pM/mL pM/g 1.45 3.91 Sharom et al., 1980 

Big Creek sediment 71 22 7 – 6.6 139 mL/g 0.98 pM/mL pM/g 1.62 3.93 Sharom et al., 1980 
Clarion soil 37 42 21 21.02 5.00 161.81 L/kg 0.91 µM/L µM/kg 2.64 3.79 Felsot and Dahm, 1979 
Harps soil 21 55 24 37.84 7.30 397.19 L/kg 0.98 µM/L µM/kg 3.80 4.02 Felsot and Dahm, 1979 
Organic soil 52 34 14 – 6.1 1,862 mL/g 1.09 pM/mL pM/g 43.67 3.63 Sharom et al., 1980 
Plainfield sand 91.5 1.5 7 – 7.0 18 mL/g 0.98 pM/mL pM/g 0.41 3.65 Sharom et al., 1980 
Sarpy fsl 77 15 8 5.71 7.30 28.28 L/kg 0.86 µM/L µM/kg 0.51 3.74 Felsot and Dahm, 1979 
Thurman fsl 83 9 8 6.01 6.83 46.88 L/kg 0.77 µM/L µM/kg 1.07 3.64 Felsot and Dahm, 1979 

Chromium [7440-47-3], as Cr3+ Filtrasorb 400 – – – – – 2.3 dm3/g 0.44 mg/dm3 mg/g – – McKay et al., 1985 
Chromium [7440-47-3], as Cr6+ MLSS – – – – – 2.60 L/g 0.524 µg/L µg/g – – 20 °C, Lee et al., 1989b 
Chromium [7440-47-3], 

as CrO4
2- Alligator soil 5.9 39.4 54.7 30.2c 4.8 3.41 L/kg 0.504d mg/L mg/kg 1.54 2.35 Buchter et al., 1989 

Lafitte soil 60.7 21.7 17.6 26.9c 3.9 30.3 L/kg 0.374d mg/L mg/kg 11.6 2.42 Buchter et al., 1989 
Molokai soil 25.7 46.2 28.2 11.0c 6.0 6.41 L/kg 0.607d mg/L mg/kg 1.67 2.58 Buchter et al., 1989 
Spodosol sediment 90.2 6.0 3.8 2.7c 4.3 5.47 L/kg 0.394d mg/L mg/kg 1.98 2.44 Buchter et al., 1989 
Windsor soil 76.8 20.5 2.8 2.0c 5.3 8.47 L/kg 0.521d mg/L mg/kg 2.03 2.62 Buchter et al., 1989 

  Various sediments – – – – – >58 mL/g – – – – – Kaplan and Serkiz, 2000  
Chrysene [218-01-9] Filtrasorb 300 – – – – 5.0 6.07 L/g 0.50 mg/L mg/g – – Burks, 1981 

Filtrasorb 400 – – – – – 716 L/g 0.458 mg/L mg/g – – Walters and Luthy, 1982 
Ciprofloxacin [85721-33-1] Germany soil 80.1 16.7 2.5 12.0 5.3 427.0 mL/g – mg/mL mg/g 0.70 4.79 Nowara et al., 1997 
Clopyralid [1702-17-6] Rolla NT – – – 15.2c 5.09 1.00 L/kg – – – 2.37 1.63 Shang and Arshad, 1998 

Rolla CT – – – 12.4c 5.82 0.32 L/kg – – – 2.27 1.15 Shang and Arshad, 1998 
Rycroft NT – – – 28.6c 4.94 1.57 L/kg – – – 4.70 1.52 Shang and Arshad, 1998 
Rycroft CT – – – 27.7 5.38 2.06 L/kg – – – 4.45 1.67 Shang and Arshad, 1998 

Cobalt [7440-48-4], as Co2+ Alligator soil 5.9 39.4 54.7 30.2c 4.8 35.7 L/kg 0.953d mg/L mg/kg 1.54 3.37 Buchter et al., 1989 
Calciorthid sediment 70.0 19.3 10.7 14.7c 8.5 251 L/kg 0.546d mg/L mg/kg 0.44 4.76 Buchter et al., 1989 
Cecil soil 78.8 12.9 8.3 2.0c 5.7 6.56 L/kg 0.745d mg/L mg/kg 0.61 3.03 Buchter et al., 1989 
Lafitte soil 60.7 21.7 17.6 26.9c 3.9 33.9 L/kg 1.009d mg/L mg/kg 11.6 2.47 Buchter et al., 1989 
Molokai soil 25.7 46.2 28.2 11.0c 6.0 92.5 L/kg 0.621d mg/L mg/kg 1.67 3.74 Buchter et al., 1989 
Norwood soil 79.2 18.1 2.8 4.1c 6.9 27.4 L/kg 0.627d mg/L mg/kg 0.21 4.12 Buchter et al., 1989 
Olivier soil 4.4 89.4 6.2 8.6c 6.6 67.0 L/kg 0.584d mg/L mg/kg 0.83 3.91 Buchter et al., 1989 
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   % % %      C x/m foc log  
Compound [CASRN] Adsorbent sand  silt clay CEC pH KF units 1/n units units % Koc

b Reference  
Spodosol sediment 90.2 6.0 3.8 2.7c 4.3 2.55 L/kg 0.811d mg/L mg/kg 1.98 2.11 Buchter et al., 1989 
Webster soil 27.5 48.6 23.9 48.1c 7.6 363 L/kg 0.782d mg/L mg/kg 4.39 3.93 Buchter et al., 1989 
Windsor soil 76.8 20.5 2.8 2.0c 5.3 6.28 L/kg 0.741d mg/L mg/kg 2.03 2.49 Buchter et al., 1989 

Copper [7440-50-8], as Cu2+ Alligator soil 5.9 39.4 54.7 30.2c 4.8 258 L/kg 0.544d mg/L mg/kg 1.54 4.22 Buchter et al., 1989 
Calciorthid sediment 70.0 19.3 10.7 14.7c 8.5 2,624 L/kg 1.140d mg/L mg/kg 0.44 5.78 Buchter et al., 1989 
Cecil soil 78.8 12.9 8.3 2.0c 5.7 53.7 L/kg 0.546d mg/L mg/kg 0.61 3.94 Buchter et al., 1989 
Lafitte soil 60.7 21.7 17.6 26.9c 3.9 221 L/kg 0.987d mg/L mg/kg 11.6 3.28 Buchter et al., 1989 
Molokai soil 25.7 46.2 28.2 11.0c 6.0 368 L/kg 0.516d mg/L mg/kg 1.67 4.34 Buchter et al., 1989 
Norwood soil 79.2 18.1 2.8 4.1c 6.9 89.1 L/kg 0.471d mg/L mg/kg 0.21 4.63 Buchter et al., 1989 
Olivier soil 4.4 89.4 6.2 8.6c 6.6 218 L/kg 0.495d mg/L mg/kg 0.83 4.42 Buchter et al., 1989 
Spodosol sediment 90.2 6.0 3.8 2.7c 4.3 56.2 L/kg 0.602d mg/L mg/kg 1.98 3.45 Buchter et al., 1989 

 Various sediments – – – – – >67 mL/g – – – – – Kaplan and Serkiz, 2000  
Webster soil 27.5 48.6 23.9 48.1c 7.6 6,353 L/kg 1.420d mg/L mg/kg 4.39 5.16 Buchter et al., 1989 
Windsor soil 76.8 20.5 2.8 2.0c 5.3 77.1 L/kg 0.567d mg/L mg/kg 2.03 4.13 Buchter et al., 1989 

2-Cresol [95-48-7] Brookston clay loam – – – 22.22 5.7 0.59 mL/g 0.66 µM/mL µM/g 2.96 1.34 Boyd, 1982 
Filtrasorb 400 – – – – 7 73.4 L/g 0.188 mg/L mg/g – – Belfort et al., 1983 
Hydrodarco 3000 – – – – – 25.9 L/mg 0.199 µg/L mg/g – – DiGiano et al., 1980 

3-Cresol [108-39-4] Brookston clay loam – – – 22.22 5.7 0.92 mL/g 0.87 µM/mL µM/g 2.96 1.54 Boyd, 1982 
Filtrasorb 300 – – – – 4.8-5.6 56 L/g 0.25 mg/L mg/g – – Knettig et al., 1986 

4-Cresol [106-44-5] Poly(4-vinyl pyridine) – – – – – 0.324 L/g 0.948 mg/L mg/g – – Chanda et al., 1985 
Polybenzimidazole – – – – – 0.11 L/g 0.935 mg/L mg/g – – Chanda et al., 1985 
Apison, TN soil 4 10 86 76 4.5 – unitless – – – 0.11 3.53 Southworth and Keller, 1986 

 Brookston clay loam – – – 22.22 5.7 1.31 mL/g 0.68 µM/mL µM/g 2.96 1.69 Boyd, 1982 
Dormont, WV soil 2 38 60 129 4.2 – unitless – – – 1.2 2.06 Southworth and Keller, 1986 
Fullerton, TN soil 11 21 68 64 4.4 – unitless – – – 0.05 3.53 Southworth and Keller, 1986 

Curium [7440-51-9] Various sediments – – – – – >255 mL/g – – – – – Kaplan and Serkiz, 2000  
Cyanazine [21725-46-2] Hickory Hill silt – – – – – 5.98 mL/g – µg/mL µg/g 3.27 2.26 Brown and Flagg, 1981 
Cyclohexanol [108-93-0] GAC from wood – – – – – 1.31 L/g 0.619 mg/L mg/g – – Abe et al., 1983 

GAC from coal – – – – – 7.93 L/g 0.445 mg/L mg/g – – Abe et al., 1983 
GAC from coconut – – – – – 15.3 L/g 0.386 mg/L mg/g – – Abe et al., 1983 

Cyclohexanone [108-94-1] Filtrasorb 300 – – – – 5.3/7.4 6.2 L/g 0.75 mg/L mg/g – – Dobbs and Cohen, 1980 
Cyclopentanol [96-41-3] GAC from wood – – – – – 0.441 L/g 0.677 mg/L mg/g – – Abe et al., 1983 

GAC from coal – – – – – 4.69 L/g 0.406 mg/L mg/g – – Abe et al., 1983 
GAC from coconut – – – – – 5.68 L/g 0.469 mg/L mg/g – – Abe et al., 1983 

Cypermethrin [52315-07-8] Irvine, CA sediment – – 7 – – 27,500 L/kg – mg/L mg/kg 2.45 6.05 Yang et al., 2006 
  Loam 30 45 25 43.6 7.2 – µg/g – µg/mL µg/g 13.0 5.38 Maund et al., 2002 
  Miles Creek sed – – 14 – – 29,000 L/kg – mg/L mg/kg 1.36 6.33 Yang et al., 2006 
  Salinas River sed – – <1 – – 15,300 L/kg – mg/L mg/kg 0.07 7.34 Yang et al., 2006 
  San Diego Creek sed – – 34 – – 9,600 L/kg – mg/L mg/kg 0.50 6.28 Yang et al., 2006 
Sandy loam 61 29 10 4.0 4.9 – µg/g – µg/mL µg/g 1.0 5.38Maund et al., 2002 
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  Silty loam 10 65 25 13.2 5.1 – µg/g – µg/mL µg/g 3.0 5.25 Maund et al., 2002 
Cytosine [71-30-7] Filtrasorb 300 – – – – 5.3/7.4 1.1 L/g 1.6 mg/L mg/g – – Dobbs and Cohen, 1980 
2,4-D [94-75-7] Activated charcoal – – – – 9.4 1,850 µg/g 0.74d – – – – Grover and Smith, 1974 

Alfisol 12.9 64.3 19.6 – 7.45 1.1 mL/g 0.69 µg/mL µg/g 0.76 2.16 Rippen et al., 1982 
Alumina – – – – – 2.2 mL/g 1.04 µg/mL µg/g – – Rippen et al., 1982 
Anion-exchange resin – – – – 3.7 2,450 µg/g 0.99d – – – – Grover and Smith, 1974 
Bernard-Fagne sl 10.9 61.7 27.4 8.75 3.60 13.18 mL/g 0.88 µg/mL µg/g 2.42 2.74 Moreale and Van Bladel, 
              1980 
Bullingen sl 23.8 59.8 6.3 8.23 3.55 1.83 mL/g 0.91 µg/mL µg/g 2.06 1.95 Moreale and Van Bladel, 
              1980 
Cation-exchange resin – – – – 5.4 0.01 µg/g 2.68d – – – – Grover and Smith, 1974 
Cellulose – – – – – 0.6 mL/g 0.92 µg/mL µg/g – – Rippen et al., 1982 
Cellulose powder – – – – 5.9 0.68 µg/g 1.17d – – – – Grover and Smith, 1974 
Cellulose triacetate – – – – 4.9 13.0 µg/g 1.25d – – – – Grover and Smith, 1974 
FA-montmorillonite – – 100 – 3.5 0.716 – 0.83d ppm µM/g – – 25 °C, Khan, 1974 
Fleron sicl 3.0 62.9 34.1 12.29 3.75 2.04 mL/g 0.94 µg/mL µg/g 3.24 1.80 Moreale and Van Bladel, 
              1980 
Gribskov, A-horizon 87 6 3 4.8 3.23 2.21 L/kg 0.92d mg/L mg/kg 1.41 2.20 Løkke, 1984 
Gribskov, B-horizon 82 4 7 9.6 3.59 5.45 L/kg 0.91d mg/L mg/kg 2.58 2.32 Løkke, 1984 
Gribskov, C-horizon 88 3 5 7.0 4.07 2.70 L/kg 0.92d mg/L mg/kg 1.82 2.18 Løkke, 1984 
Heverlee sal 76.0 17.1 6.9 10.70 5.84 0.85 mL/g 0.92 µg/mL µg/g 1.45 1.77 Moreale and Van Bladel, 
              1980 

 Kaolinite – – – – 5.1 0.00 µg/g – – – – – Grover and Smith, 1974 
              1980 
Lubbeek sand 89.0 5.2 5.8 2.37 6.46 0.09 mL/g 0.88 µg/mL µg/g 0.07 2.11 Moreale and Van Bladel, 
              1980 
Lubbeek sand 91.3 2.1 6.6 2.30 6.43 0.05 mL/g 0.88 µg/mL µg/g 0.02 2.33 Moreale and Van Bladel, 
              1980 
Lubbeek sal 71.3 18.9 9.8 4.51 6.71 0.31 mL/g 0.91 µg/mL µg/g 0.53 1.77 Moreale and Van Bladel, 
              1980 
Lubbeek sl 32.6 55.2 12.2 7.02 6.91 0.43 mL/g 0.91 µg/mL µg/g 0.65 1.82 Moreale and Van Bladel, 
              1980 
Lubbeek sl 15.0 69.9 15.1 9.52 6.62 0.77 mL/g 0.92 µg/mL µg/g 1.15 1.83 Moreale and Van Bladel, 
              1980 
Meerdael sl 18.5 73.0 8.5 11.74 4.00 7.05 mL/g 0.88 µg/mL µg/g 3.59 2.29 Moreale and Van Bladel, 
              1980 

 Montmorillonite – – – – 9.3 0.00 µg/g – – – – – Grover and Smith, 1974 
Nodebais sl 19.3 72.9 7.8 8.40 6.20 0.39 mL/g 0.89 µg/mL µg/g 0.73 1.73 Moreale and Van Bladel, 
              1980 

 Peat – – – – 3.4 110 µg/g 1.64d – – – – Grover and Smith, 1974 
Silica gel – – – – 7.5 0.40 µg/g 1.86d – – – – Grover and Smith, 1974 
Soignes sl 31.0 68.5 0.5 16.94 3.40 16.18 mL/g 0.76 µg/mL µg/g 4.94 2.52 Moreale and Van Bladel, 
              1980 
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     % % %      C x/m foc log  
Compound [CASRN] Adsorbent sand  silt clay CEC pH KF units 1/n units units % Koc

b Reference  
Spa sicl 6.6 59.6 33.8 12.01 3.25 23.89 mL/g 0.86 µg/mL µg/g 1.89 3.10 Moreale and Van Bladel, 
              1980 
Speyer soil 2.2 – – – – 5.8 2.9 mL/g 0.91 µg/mL µg/g 2.24 2.11 Rippen et al., 1982 
Spodosol 81.5 10.0 7.2 – 3.88 4.3 mL/g 0.70 µg/mL µg/g 3.56 2.05 Rippen et al., 1982 
Stavelot sl 8.2 69.7 22.1 5.61 3.90 7.60 mL/g 0.92 µg/mL µg/g 2.53 2.48 Moreale and Van Bladel, 
              1980 
Stookrooie loamy sand 83.9 10.3 5.8 2.90 5.64 1.81 mL/g 0.93 µg/mL µg/g 1.07 2.23 Moreale and Van Bladel, 
              1980 
Strødam, AB-horizon 84 5 4 13.0 3.88 2.38 L/kg 0.97d mg/L mg/kg 5.11 1.70 Løkke, 1984 
Tisvilde, C-horizon 96 1 2 1.3 4.21 0.14 L/kg 0.65d mg/L mg/kg 0.15 1.95 Løkke, 1984 
Zolder sand 94.6 2.1 3.3 1.66 3.84 10.36 mL/g 0.86 µg/mL µg/g 1.86 2.75 Moreale and Van Bladel, 
              1980 
Zolder sand 96.6 1.3 2.1 0.68 4.73 0.42 mL/g 0.93 µg/mL µg/g 0.07 2.78 Moreale and Van Bladel, 
              1980 
Zolder sand 96.8 2.6 0.6 0.45 4.23 0.95 mL/g 0.88 µg/mL µg/g 0.19 2.70 Moreale and Van Bladel, 
              1980 
Wheat straw – – – – 5.6 1.50 µg/g 1.27d – – – – Grover and Smith, 1974 

2,4-D ammonium salt 
 [2307-55-3] Cecil sal 65.8 19.5 14.7 6.8 5.6 0.65 – 0.83d – – 0.90 1.86 Rao and Davidson, 1979 

Eustis fine sand 93.8 3.0 3.2 5.2 5.6 0.76 – 0.73d – – 0.56 2.13 Rao and Davidson, 1979 
Webster sicl 18.4 45.3 38.3 54.7 7.3 4.62 – 0.70d – – 3.87 2.08 Rao and Davidson, 1979 
Weyburn Oxbow loam 53.3 27.5 19.2 – 6.5 0.45 µg/g 1.05d – – 3.75 1.08 Grover and Smith, 1974 

2,4-D, dimethylamine 
 [2008-39-1] Cecil sal 65.8 19.5 14.7 6.8 5.6 0.65 L/kg 0.83 µM/L µM/kg 0.90 1.86 Davidson et al., 1980 
  Eustis scl 93.8 3.0 3.2 5.2 5.6 0.76 L/kg 0.73 µM/L µM/kg 0.56 2.12 Davidson et al., 1980 
  Webster sicl 18.4 45.3 38.3 54.7 7.3 4.62 L/kg 0.70 µM/L µM/kg 3.87 2.08 Davidson et al., 1980 
2,4-D dimethylammonium 

[3599-58-4] Activated charcoal – – – – 9.4 32,000 µg/g 1.25d – – – – Grover and Smith, 1974 
 Anion-exchange resin – – – – 3.7 1,350 µg/g 0.87d – – – – Grover and Smith, 1974 
 Cation-exchange resin – – – – 5.7 0.16 µg/g 1.25d – – – – Grover and Smith, 1974 
 Cellulose powder – – – – 5.9 0.01 µg/g 2.05d – – – – Grover and Smith, 1974 
 Cellulose triacetate – – – – 4.4 23.8 µg/g 0.54d – – – – Grover and Smith, 1974 
 Indian Head loam 69.3 12.3 18.5 – 7.8 0.53 µg/g 0.97d – – 2.36 1.35 Grover and Smith, 1974 
 Kaolinite – – – – 6.0 2.40 µg/g 0.78d – – – – Grover and Smith, 1974 
 Melfort loam 47.5 33.2 20.3 – 5.9 0.99 µg/g 1.00d – – 6.08 1.21 Grover and Smith, 1974 
 Montmorillonite – – – – 9.4 0.00 µg/g – – – – – Grover and Smith, 1974 
 Peat – – – – 3.3 29.5 µg/g 0.96d – – – – Grover and Smith, 1974 
 Regina heavy clay 5.3 25.3 69.5 – 6.5 0.19 µg/g 1.22d – – 2.41 0.90 Grover and Smith, 1974 
 Silica gel – – – – 6.5 0.17 µg/g 0.97d – – – – Grover and Smith, 1974 
Weyburn Oxbow loam 53.3 27.5 19.2 – 6.5 0.45 µg/g 1.05d – – 3.75 1.08Grover and Smith, 1974 
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 Wheat straw – – – – 6.7 2.75 µg/g 1.16d – – – – Grover and Smith, 1974 
p,p′-DDE [72-55-9] Filtrasorb 300 – – – – 5.3/7.4 232 L/g 0.37 mg/L mg/g – – Dobbs and Cohen, 1980 
p,p′-DDT [50-29-3] Filtrasorb 300 – – – – 5.3/7.4 322 L/g 0.50 mg/L mg/g – – Dobbs and Cohen, 1980 
Desethylatrazine [6190-65-4] Gleyic panosol (Ap) 13.7 70.2 14.1 8.2 7.2 1.5 L/kg 1.14 µg/L µg/kg 0.65 2.37 Moreau and Mouvet, 1997 
  Gleyic panosol (B) 23.7 57.3 18.7 10.1 8.0 0.3 L/kg 1.09 µg/L µg/kg 0.12 2.32 Moreau and Mouvet, 1997 
Diazinon [333-41-5] Batcombe sl – – – – – – – – – – 2.05 2.36 Briggs, 1981 

Beverly sal 56 30 14 – 6.8 6 mL/g 0.99 pM/mL pM/g 1.45 2.62 Sharom et al., 1980 
Big Creek sediment 71 22 7 – 6.6 7 mL/g 1.07 pM/mL pM/g 1.62 2.63 Sharom et al., 1980 
MLSS – – – – – 0.4 L/g 1.0 µg/L µg/g – – 20 °C, Bell and Tsezos, 1987 
Organic soil 52 34 14 – 6.1 325 mL/g 1.00 pM/mL pM/g 43.67 2.87 Sharom et al., 1980 
Plainfield sand 91.5 1.5 7 – 7.0 2 mL/g 1.08 pM/mL pM/g 0.41 2.69 Sharom et al., 1980 

Dibenz[a,h]anthracene [53-70-3] Filtrasorb 300 – – – – 5.3/7.4 69.3 L/g 0.75 mg/L mg/g – – Dobbs and Cohen, 1980 
EPA-B2 sediment 67.5 18.6 13.9 3.72 6.35 20,461 mL/g – ng/mL ng/g 1.21 6.23 Means et al., 1980 
EPA-4 sediment 3.0 55.2 41.8 23.72 7.79 34,929 mL/g – ng/mL ng/g 2.07 6.23 Means et al., 1980 
EPA-5 sediment 33.6 31.0 35.4 19.00 7.44 18,361 mL/g – ng/mL ng/g 2.28 5.91 Means et al., 1980 
EPA-6 sediment 0.2 68.6 31.2 33.01 7.83 18,882 mL/g – ng/mL ng/g 0.72 6.42 Means et al., 1980 
EPA-8 sediment 82.4 6.8 10.7 3.72 8.32 1,759 mL/g – ng/mL ng/g 0.15 6.07 Means et al., 1980 
EPA-9 soil 7.1 17.4 75.6 12.40 8.34 2,506 mL/g – ng/mL ng/g 0.11 6.36 Means et al., 1980 
EPA-14 soil 2.1 63.6 34.4 18.86 4.54 14,497 mL/g – ng/mL ng/g 0.48 6.48 Means et al., 1980 
EPA-15 sediment 15.6 35.7 48.7 11.30 7.79 25,302 mL/g – ng/mL ng/g 0.95 6.43 Means et al., 1980 
EPA-18 34.6 39.5 25.8 15.43 7.76 20,192 mL/g – ng/mL ng/g 0.66 6.49 Means et al., 1980 
EPA-20 sediment 0.0 28.6 71.4 8.50 5.50 7,345 mL/g – ng/mL ng/g 1.30 5.75 Means et al., 1980 
EPA-21 50.2 7.1 42.7 8.33 7.60 55,697 mL/g – ng/mL ng/g 1.88 6.47 Means et al., 1980 
EPA-22 26.1 21.2 52.7 8.53 7.55 39,809 mL/g – ng/mL ng/g 1.67 6.38 Means et al., 1980 
EPA-23 17.3 69.1 13.6 31.15 6.70 19,254 mL/g – ng/mL ng/g 2.38 5.91 Means et al., 1980 
EPA-26 1.6 42.9 55.4 20.86 7.75 39,840 mL/g – ng/mL ng/g 1.48 6.43 Means et al., 1980 

1,2,7,8-Dibenzocarbazole 
[239-64-5] River sediment 3.0 41.8 55.2 23.72 7.79 258 mL/g – µg/mL µg/g 2.07 6.10 Banwart et al., 1982 

River sediment 33.6 35.4 31.0 19.00 7.44 146 mL/g – µg/mL µg/g 2.28 5.81 Banwart et al., 1982 
River sediment 82.4 10.7 6.8 3.72 8.32 31 mL/g – µg/mL µg/g 0.15 6.31 Banwart et al., 1982 
Iowa sediment 7.1 75.6 17.4 12.40 8.34 10 mL/g – µg/mL µg/g 0.11 5.95 Banwart et al., 1982 
WV sediment 2.1 34.4 63.6 18.86 4.45 81 mL/g – µg/mL µg/g 0.48 6.23 Banwart et al., 1982 
Ohio River sediment 15.6 48.7 35.7 15.43 7.76 135 mL/g – µg/mL µg/g 0.95 6.15 Banwart et al., 1982 
River sediment 34.6 25.8 39.5 15.43 7.76 141 mL/g – µg/mL µg/g 0.66 6.33 Banwart et al., 1982 
Illinois soil 0.0 71.4 28.6 8.50 5.50 155 mL/g – µg/mL µg/g 1.30 6.08 Banwart et al., 1982 
Illinois river sediment 50.2 42.7 7.1 8.33 7.60 170 mL/g – µg/mL µg/g 1.88 5.96 Banwart et al., 1982 
Illinois river sediment 26.2 52.7 21.2 23.72 7.55 180 mL/g – µg/mL µg/g 1.67 6.03 Banwart et al., 1982 
Illinois river sediment 17.3 13.6 69.1 31.15 6.70 139 mL/g – µg/mL µg/g 2.38 5.76 Banwart et al., 1982 
River sediment 1.6 55.4 42.9 20.86 7.75 216 mL/g – µg/mL µg/g 1.48 6.16 Banwart et al., 1982 
Stream sediment 67.6 13.9 18.6 3.72 6.35 296 mL/g – µg/mL µg/g 1.21 6.39 Banwart et al., 1982 

Dibenzothiophene [132-65-0] Danish soil 62 22.3 13 8.14 6.2      1.6 4.07 Sverdrup et al., 2001 
  Hematite – – – – 7.3 49.20 L/g 1.28 mg/L mg/g 0.25 4.29 Murphy et al., 1990 
  Hematite – – – – 7.3 0.73 L/g 1.18 mg/L mg/g 0.02 3.56 Murphy et al., 1990 
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  Kaolinite – – – – 8.5 11.35 L/g 1.43 mg/L mg/g 0.28 3.61 Murphy et al., 1990 
  Kaolinite – – – – 8.5 3.03 L/g 1.47 mg/L mg/g 0.02 4.18 Murphy et al., 1990 
Dibromochloromethane 

[124-48-1] Filtrasorb 300 – – – – 5.3 4.8 L/g 0.34 mg/L mg/g – – Dobbs and Cohen, 1980 
1,2-Dibromo-3-chloropropane 

[96-12-8] Filtrasorb 300 – – – – 5.3/7.4 53 L/g 0.47 mg/L mg/g – – Dobbs and Cohen, 1980 
Di-n-butyl phthalate [84-74-2] Filtrasorb 300 – – – – 3.0 220 L/g 0.45 mg/L mg/g – – Dobbs and Cohen, 1980 
Dicamba [1918-00-9] Activated charcoal – – – – 8.7 110,000 µg/g 1.86d – – – – Grover and Smith, 1974 

Anion-exchange resin – – – – 3.6 480 µg/g 0.78d – – – – Grover and Smith, 1974 
Cation-exchange resin – – – – 5.5 0.34 µg/g 0.97d – – – – Grover and Smith, 1974 
Cellulose powder – – – – 6.4 0.00 µg/g – – – – – Grover and Smith, 1974 
Cellulose triacetate – – – – 4.5 4.00 µg/g 1.01d – – – – Grover and Smith, 1974 
Kaolinite – – – – 6.1 0.00 µg/g – – – – – Grover and Smith, 1974 
Melfort loam 47.5 33.2 20.3 – 5.9 0.11 µg/g 0.72d – – 6.08 0.26 Grover and Smith, 1974 
Montmorillonite – – – – 9.3 0.00 µg/g – – – – – Grover and Smith, 1974 
Peat – – – – 3.5 8.5 µg/g 0.99d – – – – Grover and Smith, 1974 
Rolla NT – – – 15.2c 5.09 0.23 L/kg – – – 2.37 0.99 Shang and Arshad, 1998 
Rycroft NT – – – 28.6c 4.94 1.43 L/kg – – – 4.70 1.48 Shang and Arshad, 1998 
Rycroft CT – – – 27.7c 5.38 1.61 L/kg – – – 4.45 1.56 Shang and Arshad, 1998 
Silica gel – – – – 7.0 0.00 µg/g – – – – – Grover and Smith, 1974 
Wheat straw – – – – 6.3 4.10 µg/g 1.01d – – – – Grover and Smith, 1974 

Dicamba dimethylammonium 
[2300-66-5] Activated charcoal – – – – 9.1 11,200 µg/g 1.17d – – – – Grover and Smith, 1974 

Anion-exchange resin – – – – 3.6 1,100 µg/g 1.00d – – – – Grover and Smith, 1974 
Cation-exchange resin – – – – 5.9 0.00 µg/g – – – – – Grover and Smith, 1974 
Cellulose powder – – – – 5.2 0.00 µg/g – – – – – Grover and Smith, 1974 
Cellulose triacetate – – – – 4.4 1.18 µg/g 0.77d – – – – Grover and Smith, 1974 
Kaolinite – – – – 5.8 0.00 µg/g – – – – – Grover and Smith, 1974 
Melfort loam 47.5 33.2 20.3 – 5.9 0.08 µg/g 1.30d – – 6.08 0.12 Grover and Smith, 1974 
Montmorillonite – – – – 9.4 0.00 µg/g – – – – – Grover and Smith, 1974 
Peat – – – – 3.5 6.30 µg/g 1.04d – – – – Grover and Smith, 1974 
Silica gel – – – – 7.1 0.00 µg/g – – – – – Grover and Smith, 1974 
Weyburn Oxbow loam 53.3 27.5 19.2 – 6.5 0.07 µg/g 1.27d – – 3.75 0.27 Grover and Smith, 1974 
Wheat straw – – – – 6.9 1.75 µg/g 0.88d – – – – Grover and Smith, 1974 

Dichloroacetic acid [79-43-6] Filtrasorb 400 – – – – 5.7 1.630 L/g 0.462 µg/L µg/g – – Speth and Miltner, 1998 
Dichloroacetonitrile [3018-12-0] Filtrasorb 400 – – – – 4.3 261.000 L/g 0.232 µg/L µg/g – – Speth and Miltner, 1998 
3,4-Dichloroaniline [95-76-1] Agricultural soil 13 67 20 – – 0.03 L/g – mg/L mg/g 1.5 0.30 Beyerle-Pfnür and Lay, 1990 

Agricultural soil 13 67 20 – – 0.07 L/g – mg/L mg/g 1.5 0.67 Beyerle-Pfnür and Lay, 1990 
Batcombe sl – – – – – – – – – – – 2.29 Briggs, 1981 
Filtrasorb 400 – – – – 7.9 5.910 L/g 0.630 µg/L µg/g – – Speth and Miltner, 1998 
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Pond sediment 37 46 17 – – 0.07 L/g – mg/L mg/g 3.0 0.37 Beyerle-Pfnür and Lay, 1990 
Pond sediment 37 46 17 – – 0.15 L/g – mg/L mg/g 3.0 0.70 Beyerle-Pfnür and Lay, 1990 
Sandy soil 79 12 9 – – 0.027 L/g 1.43 mg/L mg/g 1.2 0.35 Beyerle-Pfnür and Lay, 1990 

1,2-Dichlorobenzene [95-50-1] Filtrasorb 300 – – – – 5.5 129 L/g 0.43 mg/L mg/g – – Dobbs and Cohen, 1980 
1,3-Dichlorobenzene [541-73-1] Filtrasorb 300 – – – – 5.1 118 L/g 0.45 mg/L mg/g – – Dobbs and Cohen, 1980 
1,4-Dichlorobenzene [106-46-7] Filtrasorb 300 – – – – 5.1  121 L/g 0.47 mg/L mg/g – – Dobbs and Cohen, 1980 

Filtrasorb 400 – – – – 7 17.1 L/mg 0.37 µg/L mg/g – – Weber and Pirbazari, 1981 
KS1 sediment – – – – – 4.4 mL/g – – – 0.73 2.78 Schwarzenbach and Westall, 
             1981 
Apison, TN soil 4 10 86 76 4.5 – unitless – – – 0.11 2.82 Southworth and Keller, 1986 
Dormont, WV soil 2 38 60 129 4.2 – unitless – – – 1.2 2.45 Southworth and Keller, 1986 
Fullerton, TN soil 11 21 68 64 4.4 – unitless – – – 0.05 2.93 Southworth and Keller, 1986 
KS1H sediment – – – – – 1.1 mL/g – – – 0.08 3.14 Schwarzenbach and Westall, 
             1981 
Kaolin – – – – – 1.1 mL/g – – – 0.06 3.26 Schwarzenbach and Westall, 
             1981 
γ-Alumina – – – – – 0.9 mL/g – – – <0.01 – Schwarzenbach and Westall, 
             1981 
Silica – – – – – 6.0 mL/g – – – <0.01 – Schwarzenbach and Westall, 
             1981 

3,3′-Dichlorobenzidine [91-94-1] Filtrasorb 300 – – – – 5.3/7.4 300 L/g 0.20 mg/L mg/g – – Dobbs and Cohen, 1980 
2,4′-Dichlorobiphenyl 
 [34883-43-7] Catlin Ap 0 69 21 18.1 6.1 – – – – – – 4.55 Girvin and Scott, 1997 

Cloudland E 41 40 19 3 4.7 – – – – – – 4.67 Girvin and Scott, 1997 
Kenoma Ap 8 70 22 11.8 6.2 – – – – – – 4.61 Girvin and Scott, 1997 
Kenoma Bt2 5 42 53 33.2 6.0 – – – – – – 1.12 Girvin and Scott, 1997 
Kenoma C 8 45 37 24.6 7.2 – – – – – – 4.68 Girvin and Scott, 1997 
Norborne Ap 23 59 18 15.8 7.3 – – – – – – 4.53 Girvin and Scott, 1997 
Norborne Bt1 44 39 17 13.8 7.2 – – – – – – 4.56 Girvin and Scott, 1997 
Norborne Bt2 47 37 16 12.8 7.2 – – – – – – 4.58 Girvin and Scott, 1997 

4,4′-Dichlorobiphenyl 
 [2050-68-2] Lucustrine sediment – – – – – 2,668 – 1.09 µg/L – 1.42 5.27 Chin et al., 1988 
1,1-Dichloroethane [75-34-3] Filtrasorb 300 – – – – 5.3 1.79 L/g 0.53 mg/L mg/g – – Dobbs and Cohen, 1980 

Leie River clay 0 0 100 – – 1.12 L/kg – – – 4.12 1.43 2.3 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 1.18 L/kg – – – 4.12 1.46 3.8 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 1.11 L/kg – – – 4.12 1.43 6.2 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 1.25 L/kg – – – 4.12 1.48 8.0 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 1.29 L/kg – – – 4.12 1.50 13.5 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 1.26 L/kg – – – 4.12 1.49 18.6 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 1.45 L/kg – – – 4.12 1.55 25.0 °C, Dewulf et al., 1999 

1,2-Dichloroethane [107-06-2] Filtrasorb 300 – – – – 5.3 1.57 L/g 0.83 mg/L mg/g – – Dobbs and Cohen, 1980 
Leie River clay 0 0 100 – – 1.80 L/kg – – – 4.12 1.64 2.3 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 1.82 L/kg – – – 4.12 1.65 3.8 °C, Dewulf et al., 1999 
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Leie River clay 0 0 100 – – 1.78 L/kg – – – 4.12 1.64 6.2 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 1.95 L/kg – – – 4.12 1.68 8.0 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 2.07 L/kg – – – 4.12 1.70 13.5 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 1.84 L/kg – – – 4.12 1.65 18.6 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 1.97 L/kg – – – 4.12 1.68 25.0 °C, Dewulf et al., 1999 

1,1-Dichloroethylene [75-35-4] Filtrasorb 300 – – – – 5.3 1.91 L/g 0.54 mg/L mg/g – – Dobbs and Cohen, 1980 
cis-1,2-Dichloroethylene 
 [156-59-2] Filtrasorb F-400 – – – – 6.0 151 L/g 0.70 µg/L µg/g – – 15 °C, Crittenden et al., 1985 

Westvaco WV-W – – – – 6.0 180 L/g 0.64 µg/L µg/g – – 21 °C, Crittenden et al., 1985 
trans-1,2-Dichloroethylene 
 [156-60-5] Filtrasorb 300 – – – – 5.3 3.05 L/g 0.51 mg/L mg/g – – Dobbs and Cohen, 1980 
3,4-Dichloronitrobenzene 
 [99-54-7] Batcombe sl – – – – – – – – – – – 2.53 Briggs, 1981 
2,4-Dichlorophenol [120-83-2] Aquatic humic sorbent – – – – 3 – – – – – – 2.69 Peuravuori et al., 2002 
  Aquatic humic sorbent – – – – 5.5 – – – – – – 2.47 Peuravuori et al., 2002 
  Aquatic humic sorbent – – – – 7 – – – – – – 2.10 Peuravuori et al., 2002 
  Brookston clay loam – – – 22.22 5.7 3.38 mL/g 0.67 µM/mL µM/g 2.96 2.10 Boyd, 1982 

Filtrasorb 300 – – – – 5.3/7.4 157 L/g 0.15 mg/L mg/g – – Dobbs and Cohen, 1980 
Filtrasorb 300 – – – – 4.8-5.6 131 L/g 0.24 mg/L mg/g – – Knettig et al., 1986 
Agricultural soil 65.2 25.6 9.2 9.0 7.4 7.8 L/kg – mol/L mol/kg 2.2 2.55 Seip et al., 1986 
Forest soil 69.5 20.5 10.1 2.9 4.2 >17 L/kg – mol/L mol/kg 3.7 >2.68 Seip et al., 1986 
Forest soil 97.3 2.2 0.5 0.48 5.6 1.39 L/kg – mol/L mol/kg 0.2 2.84 Seip et al., 1986 

3,4-Dichlorophenol [95-77-2] Kootwijk humic sand – – – – 3.4 25.1 L/kg 1.11 µg/L µg/kg 0.017 – Lagas, 1988 
Holten humic sand – – – – 4.7 79.4 L/kg 1.25 µg/L µg/kg 0.032 – Lagas, 1988 
Maasdijk light loam – – – – 7.5 12.6 L/kg 1.25 µg/L µg/kg 0.009 – Lagas, 1988 
Opijnen heavy loam – – – – 7.1 31.6 L/kg 1.43 µg/L µg/kg 0.017 – Lagas, 1988 
Rolde humic sand – – – – 4.9 50.1 L/kg 1.11 µg/L µg/kg 0.022 – Lagas, 1988 
Schipluiden peat – – – – 4.6 316.2 L/kg 1.43 µg/L µg/kg 0.298 – Lagas, 1988 

3,4-Dichlorophenyl urea 
 [2327-02-8] Batcombe sl – – – – – – – – – – – 2.49 Briggs, 1981 

Geescroft soil – – – – 5.1 6.24 – – – – 1.51 2.62 Lord et al., 1980 
1,2-Dichloropropylene 
 [563-54-2] Filtrasorb 300 – – – – 5.3/7.4 8.21 L/g 0.46 mg/L mg/g – – Dobbs and Cohen, 1980 
cis-1,3-Dichloropropylene 
 [10061-01-5] Arlington sal 7.4 74.6 18 – 7.2 0.55 L/g 1.05 mg/L mg/g 0.92 1.78 Kim et al., 2003 

Chualar cl 16.6 55.4 28 – 8.4 0.47 L/g 1.03 mg/L mg/g 0.8 1.77 Kim et al., 2003 
Mocho scl 46.1 10.5 43.3 – 7.3 0.60 L/g 1.05 mg/L mg/g 1.28 1.67 Kim et al., 2003 
Pohokee muck – – – – 7.1 8.55 L/g 0.97 mg/L mg/g 46 1.27 Kim et al., 2003 

trans-1,3-Dichloropropylene 
 [10061-02-6] Arlington sal 7.4 74.6 18 – 7.2 0.41 L/g 1.10 mg/L mg/g 0.92 1.65 Kim et al., 2003 
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Chualar cl 16.6 55.4 28 – 8.4 0.39 L/g 1.05 mg/L mg/g 0.8 1.69 Kim et al., 2003 
Mocho scl 46.1 10.5 43.3 – 7.3 0.45 L/g 1.09 mg/L mg/g 1.28 1.55 Kim et al., 2003 
Pohokee muck – – – – 7.1 8.55 L/g 1.01 mg/L mg/g 46 1.27 Kim et al., 2003 
Manure – – – – 8.8 7.33 L/g 0.98 mg/L mg/g 14 1.72 Kim et al., 2003 

Dichlorprop [7567-66-2] Calcic Chernozem 22.0 55.0 23.0 – 7.90 0.93 – – – – 2.70 1.54 Haberhauer et al., 2000 
Froland gleyic podozol – – – – 2.9 148.19 L/kg 0.69 mg/L µg/g 37.7 1.92 Thorstensen et al., 2001 
German sandy soil 88.2 9.3 2.5 – 6.00 0.61 – – – – 0.59 2.01 Haberhauer et al., 2000 
Hole fsl 49 46 5 – 6.3 0.67 L/kg 0.88 mg/L µg/g 1.4 1.70 Thorstensen et al., 2001 
Kroer loal 36 45 19 – 5.5 0.86 L/kg 0.86 mg/L µg/g 2.5 1.55 Thorstensen et al., 2001 
Sandy Luvisol 78.0 12.0 10.0 – 6.50 0.70 – – – – 0.54 2.11 Haberhauer et al., 2000 
Silty Cambisol 48.0 43.0 9.0 – 4.60 1.73 – – – – 2.40 1.86 Haberhauer et al., 2000 

Dieldrin [60-57-1] Batcombe sl – – – – – – – – – – 2.05 4.11 Briggs, 1981 
Beverly sal 56 30 14 – 6.8 338 mL/g 0.89 pM/mL pM/g 1.45 4.37 Sharom et al., 1980 
Big Creek sediment 71 22 7 – 6.6 445 mL/g 0.91 pM/mL pM/g 1.62 4.44 Sharom et al., 1980 
Clay loam – – – 12.4 5.91 195 L/g 0.954 mg/L mg/g 1.42 4.15 Kishi et al., 1990 
Filtrasorb 300 – – – – 5.3/7.4 606 L/g 0.51 mg/L mg/g – – Dobbs and Cohen, 1980 
Filtrasorb 400 – – – – 7 2.74 L/g 0.56 µg/L mg/g – – Weber and Pirbazari, 1981 
Organic soil 52 34 14 – 6.1 4,246 mL/g 1.08 pM/mL pM/g 43.67 3.99 Sharom et al., 1980 
Plainfield sand 91.5 1.5 7 – 7.0 106 mL/g 0.88 pM/mL pM/g 0.41 4.42 Sharom et al., 1980 

O,O-Diethyl O-6-fluoro-2-py-  
 ridyl phosphorothioate [NF] Geescroft soil – – – – 5.1 3.85 – – – – 1.51 2.41 Lord et al., 1980 
Diethyl phthalate [84-66-2] Filtrasorb 300 – – – – 5.3/7.4 110 L/g 0.27 mg/L mg/g – – Dobbs and Cohen, 1980 
Dimethoate [60-51-5] Batcombe sl – – – – – – – – – – 2.05 0.96 Briggs, 1981 

AL-01 soil – – 13.1 13.1c 8.5 4.21 L/kg 0.64d mg/L mg/kg 1.17 2.56 Valverde-García et al., 1988 
AL-02 soil – – 14.3 11.9c 8.5 3.15 L/kg 0.65d mg/L mg/kg 1.48 2.33 Valverde-García et al., 1988 
AL-03 soil – – 7.8 6.3c 8.5 2.35 L/kg 0.69d mg/L mg/kg 0.65 2.56 Valverde-García et al., 1988 
AL-04 soil – – 4.1 10.0c 8.5 1.81 L/kg 0.78d mg/L mg/kg 1.65 2.04 Valverde-García et al., 1988 
AL-05 soil – – 5.9 3.8c 8.5 1.06 L/kg 0.59d mg/L mg/kg 0.37 2.46 Valverde-García et al., 1988 
AL-06 soil – – 12.2 4.4c 8.5 2.21 L/kg 0.70d mg/L mg/kg 0.33 2.83 Valverde-García et al., 1988 
AL-07 soil – – 14.1 25.6c 8.5 8.94 L/kg 0.54d mg/L mg/kg 2.06 2.64 Valverde-García et al., 1988 
AL-08 soil – – 11.7 9.4c 8.5 1.51 L/kg 0.60d mg/L mg/kg 0.91 2.22 Valverde-García et al., 1988 

Dimethylamine [120-40-3] Asquith sal 81.6 10.4 8.0 – 7.5 4.5 µg/g 0.99d – – 1.03 2.64 Grover and Smith, 1974 
Indian Head loam 69.3 12.3 18.5 – 7.8 9.2 µg/g 0.99d – – 2.36 2.59 Grover and Smith, 1974 
Melfort loam 47.5 33.2 20.3 – 5.9 32.6 µg/g 1.00d – – 6.08 2.72 Grover and Smith, 1974 
Regina heavy clay 5.3 25.3 69.5 – 6.5 12.0 µg/g 1.00d – – 2.41 2.70 Grover and Smith, 1974 
Weyburn Oxbow loam 53.3 27.5 19.2 – 6.5 11.7 µg/g 1.00d – – 3.75 2.49 Grover and Smith, 1974 

Dimethylaminoazobenzene 
 [60-11-7] Filtrasorb 300 – – – – 5.3/7.4 249 L/g 0.24 mg/L mg/g – – Dobbs and Cohen, 1980 
7,12-Dimethylbenz[a]anthra- 
 cene [57-97-6] EPA-B2 sediment 67.5 18.6 13.9 3.72 6.35 2,371 mL/g – ng/mL ng/g 1.21 5.29 Means et al., 1980 
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EPA-4 sediment 3.0 55.2 41.8 23.72 7.79 2,646 mL/g – ng/mL ng/g 2.07 5.11 Means et al., 1980 
EPA-5 sediment 33.6 31.0 35.4 19.00 7.44 5,210 mL/g – ng/mL ng/g 2.28 5.36 Means et al., 1980 
EPA-6 sediment 0.2 68.6 31.2 33.01 7.83 1,346 mL/g – ng/mL ng/g 0.72 5.27 Means et al., 1980 
EPA-8 sediment 82.4 6.8 10.7 3.72 8.32 611 mL/g – ng/mL ng/g 0.15 5.61 Means et al., 1980 
EPA-9 soil 7.1 17.4 75.6 12.40 8.34 1,028 mL/g – ng/mL ng/g 0.11 5.97 Means et al., 1980 
EPA-14 soil 2.1 63.6 34.4 18.86 4.54 562 mL/g – ng/mL ng/g 0.48 5.07 Means et al., 1980 
EPA-15 sediment 15.6 35.7 48.7 11.30 7.79 3,742 mL/g – ng/mL ng/g 0.95 5.60 Means et al., 1980 
EPA-18 34.6 39.5 25.8 15.43 7.76 1,895 mL/g – ng/mL ng/g 0.66 5.46 Means et al., 1980 
EPA-20 sediment 0.0 28.6 71.4 8.50 5.50 1,617 mL/g – ng/mL ng/g 1.30 5.09 Means et al., 1980 
EPA-21 50.2 7.1 42.7 8.33 7.60 5,576 mL/g – ng/mL ng/g 1.88 5.47 Means et al., 1980 
EPA-22 26.1 21.2 52.7 8.53 7.55 2,679 mL/g – ng/mL ng/g 1.67 5.21 Means et al., 1980 
EPA-23 17.3 69.1 13.6 31.15 6.70 6,777 mL/g – ng/mL ng/g 2.38 5.45 Means et al., 1980 
EPA-26 1.6 42.9 55.4 20.86 7.75 3,740 mL/g – ng/mL ng/g 1.48 5.40 Means et al., 1980 

1,1-Dimethyl-3-(3-fluorophenyl) 
 urea [330-39-2] Batcombe sl – – – – – – – – – – – 1.73 Briggs, 1981 
1,1-Dimethyl-3-(4-fluorophenyl) 
 urea [332-33-2] Batcombe sl – – – – – – – – – – – 1.43 Briggs, 1981 
1,1-Dimethyl-3-(3-methoxy- 
 phenyl) urea [28170-54-9] Batcombe sl – – – – – – – – – – – 1.72 Briggs, 1981 
2,4-Dimethylphenol [105-67-9] Filtrasorb 300 – – – – 5.3/7.4 70 L/g 0.44 mg/L mg/g – – Dobbs and Cohen, 1980 

Filtrasorb 300 – – – – 5 184 L/g 0.09 mg/L mg/g – – Burks, 1981 
3,5-Dimethylphenol [108-68-9] Apison, TN soil 4 10 86 76 4.5 – unitless – – – 0.11 2.66 Southworth and Keller, 1986 

Dormont, WV soil 2 38 60 129 4.2 – unitless – – – 1.2 2.28 Southworth and Keller, 1986 
Fullerton, TN soil 11 21 68 64 4.4 – unitless – – – 0.05 3.15 Southworth and Keller, 1986 

Dimethylphenylcarbinol 
 [617-94-7] Filtrasorb 300 – – – – 5.3/7.4 210 L/g 0.74 mg/L mg/g – – Dobbs and Cohen, 1980 
Dimethyl phthalate [131-11-3] Filtrasorb 300 – – – – 5.3/7.4 97 L/g 0.41 mg/L mg/g – – Dobbs and Cohen, 1980 

Agricultural soil 65.2 25.6 9.2 9.0 7.4 0.94 L/kg – mol/L mol/kg 2.2 1.63 Seip et al., 1986 
Forest soil 69.5 20.5 10.1 2.9 4.2 2.57 L/kg – mol/L mol/kg 3.7 1.84 Seip et al., 1986 
Forest soil 97.3 2.2 0.5 0.48 5.6 0.015 L/kg – mol/L mol/kg 0.2 0.88 Seip et al., 1986 

2,2-Dimethyl-1-propanol 
 [75-84-3] GAC from wood – – – – – 0.500 L/g 0.690 mg/L mg/g – – Abe et al., 1983 

GAC from coal – – – – – 3.66 L/g 0.481 mg/L mg/g – – Abe et al., 1983 
GAC from coconut – – – – – 5.05 L/g 0.494 mg/L mg/g – – Abe et al., 1983 

4,6-Dinitro-o-cresol [534-52-1] Filtrasorb 300 – – – – 5.3/7.4 169 L/g 0.35 mg/L mg/g – – Dobbs and Cohen, 1980 
1,3-Dinitronaphthalene Cs+-Kaolinite – – – – – 44 L/g – – – – – Haderlein and Schwarzen- 
 [606-37-1]              bach, 1993 
1,5-Dinitronaphthalene Cs+-Kaolinite – – – – – 45 L/g – – – – – Haderlein and Schwarzen- 
 [605-71-0]              bach, 1993 
1,8-Dinitronaphthalene Cs+-Kaolinite – – – – – 48 mL/g – – – – – Haderlein and Schwarzen- 
 [602-38-0]              bach, 1993 
2,4-Dinitrophenol [51-28-5] Filtrasorb 300 – – – – 5.3/7.4 33 L/g 0.61 mg/L mg/g – – Dobbs and Cohen, 1980 
2,5-Dinitrophenol [329-71-5] Cs+-Kaolinite – – – – – 6.0 L/g – – – – – Haderlein and Schwarzen- 
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               bach, 1993 
2,6-Dinitrophenol [573-56-8] Cs+-Kaolinite – – – – – 7.0 L/g – – – – – Haderlein and Schwarzen- 
               bach, 1993 
3,4-Dinitrophenol [577-71-9] Cs+-Kaolinite – – – – – 8.3 mL/g – – – – – Haderlein and Schwarzen- 
               bach, 1993 
2,4-Dinitrotoluene [121-14-2] Filtrasorb 300 – – – – 5.3/7.4 146 L/g 0.31 mg/L mg/g – – Dobbs and Cohen, 1980 
2,6-Dinitrotoluene [606-20-2] Filtrasorb 300 – – – – 5.3/7.4 145 L/g 0.32 mg/L mg/g – – Dobbs and Cohen, 1980 
Diphenylamine [122-39-4] Filtrasorb 300 – – – – 5.3/7.4 120 L/g 0.31 mg/L mg/g – – Dobbs and Cohen, 1980 

Batcombe sl – – – – – – – – – – – 2.78 Briggs, 1981 
1,1-Diphenylhydrazine 
 [530-50-7] Filtrasorb 300 – – – – 5.3/7.4 135 L/g 0.16 mg/L mg/g – – Dobbs and Cohen, 1980 

Hydrodarco KB – – – – – 92 L/g 0.257 mg/L mg/g – – Fochtman and Eisenberg, 
              1979 

1,2-Diphenylhydrazine 
 [122-66-7] Filtrasorb 300 – – – – 5.3/7.4 1.6 x 10-4 L/g 0.16 mg/L mg/g – – Dobbs and Cohen, 1980 
Diuron [330-54-1] Adkins loamy sand 84 13 3 – 7.3 2.63 L/kg 0.86d µM/L µM/kg 0.40 2.82 4 °C, Madhun et al., 1986 

Adkins loamy sand 84 13 3 – 7.3 1.91 L/kg 0.86d µM/L µM/kg 0.40 2.68 25 °C, Madhun et al., 1986 
Alluvial soil (OS-26) – – – – – 13.5 L/kg 0.85d mg/L µg/g – – Yuen and Hilton, 1962 
Alluvial soil (K-47) – – – – – 9.6 L/kg 0.84d mg/L µg/g – – Yuen and Hilton, 1962 
Batcombe sl – – – – – – – – – – – 2.21 Briggs, 1981 
Begbroke soil 66.0 18.4 15.6 – 7.1 2.7 mL/g – µg/mL µg/g 1.93 2.14 Grover and Hance, 1969 
Latosol (WA-Op 9) – – – – – 1.65 L/kg 0.94d mg/L µg/g – – Yuen and Hilton, 1962 
Latosol (OS-27A) – – – – – 1.35 L/kg 0.94d mg/L µg/g – – Yuen and Hilton, 1962 
Latosol (OS-27A) – – – – – 0.94 L/kg 0.92d mg/L µg/g – – Yuen and Hilton, 1962 
H-montmorillonite – – – 73.5 9.0 70 L/g 1.05 µM/L µM/g – – Bailey et al., 1968 
Na-montmorillonite – – – 87.0 9.0 23 L/g 0.93 µM/L µM/g – – Bailey et al., 1968 
Regosol soil (K-4) – – – – – 1.7 L/kg 0.94d mg/L µg/g – – Yuen and Hilton, 1962 
Semiahmoo peat 19 65 16 – 5.4 300.61 L/kg 0.87d µM/L µM/kg 27.8 3.04 4 °C, Madhun et al., 1986 
Semiahmoo peat 19 65 16 – 5.4 244.34 L/kg 0.87d µM/L µM/kg 27.8 2.95 25 °C, Madhun et al., 1986 
Wenster sandy clay – – – – – 24.4 mL/g 0.75d µg/mL µg/g 3.34 2.87 Nkedi-Kizza et al., 1983 

Edetic acid [60-00-4] Filtrasorb 300 – – – – 5.3/7.4 0.86 L/g 1.5 mg/L mg/g – – Dobbs and Cohen, 1980 
α-Endosulfan [959-98-8] Filtrasorb 300 – – – – 5.3/7.4 194 L/g 0.50 mg/L mg/g – – Dobbs and Cohen, 1980 
β-Endosulfan [33213-65-9] Filtrasorb 300 – – – – 5.3/7.4 615 L/g 0.83 mg/L mg/g – – Dobbs and Cohen, 1980 
Endosulfan sulfate 
 [1031-07-8] Filtrasorb 300 – – – – 5.3/7.4 688 L/g 0.81 mg/L mg/g – – Dobbs and Cohen, 1980 
Endothall [145-73-3] Filtrasorb 400 – – – – 7.1 2.280 L/g 0.329 µg/L µg/g – – Speth and Miltner, 1998 

Pat Mayse Lake 62 12 26 16 6.3 0.937 L/kg – mg/L mg/kg 0.683 2.14 Reinert and Rodgers, 1984 
Roselawn Cemetery 7 32 60 34.2 8.4 1.42 L/kg – mg/L mg/kg 1.29 2.04 Reinert and Rodgers, 1984 

Endrin [72-20-8] Beverly sal 56 30 14 – 6.8 112 mL/g 1.12 pM/mL pM/g 1.45 3.89 Sharom et al., 1980 
Big Creek sediment 71 22 7 – 6.6 258 mL/g 0.99 pM/mL pM/g 1.62 4.20 Sharom et al., 1980 
Filtrasorb 300 – – – – 5.3/7.4 666 L/g 0.80 mg/L mg/g – – Dobbs and Cohen, 1980 
Organic soil 52 34 14 – 6.1 3,404 mL/g 1.08 pM/mL pM/g 43.67 3.89 Sharom et al., 1980 
Plainfield sand 91.5 1.5 7 – 7.0 58 mL/g 1.03 pM/mL pM/g 0.41 4.15 Sharom et al., 1980 
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Compound [CASRN] Adsorbent sand  silt clay CEC pH KF units 1/n units units % Koc
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Enrofloxacin [93106-60-6] Brazil soil 27.2 28.8 41.7 13.6 4.9 3,037 mL/g – mg/mL mg/g 1.63 5.27 Nowara et al., 1997 

France soil 39.1 36.6 23.4 19.1 7.5 260 mL/g – mg/mL mg/g 1.58 4.22 Nowara et al., 1997 
Germany soil 80.1 16.7 2.5 12.0 5.3 496.0 mL/g – mg/mL mg/g 0.70 4.85 Nowara et al., 1997 
Illite – – – – 6.1 4,670 mL/g – mg/mL mg/g – – Nowara et al., 1997 
Kaolinite – – – – 6.0 3,548 mL/g – mg/mL mg/g – – Nowara et al., 1997 
Montmorillonite – – – – 5.9 6,310 mL/g – mg/mL mg/g – – Nowara et al., 1997 
Philippines soil 39.4 42.9 17.2 16.9 5.3 5,612 mL/g – mg/mL mg/g 0.73 5.89 Nowara et al., 1997 
Sweden soil 84.0 8.4 7.2 7.4 6.0 1,230 mL/g – mg/mL mg/g 1.23 5.00 Nowara et al., 1997 
Vermiculite – – – – 5.8 5,986 mL/g – mg/mL mg/g – – Nowara et al., 1997 

Esfenvalerate [66230-04-4] Irvine, CA sediment – – 7 – – 22,300 L/kg – mg/L mg/kg 2.45 5.96 Yang et al., 2006 
Miles Creek sed – – 14 – – 25,300 L/kg – mg/L mg/kg 1.36 6.27 Yang et al., 2006 
Salinas River sed – – <1 – – 10,300 L/kg – mg/L mg/kg 0.07 7.17 Yang et al., 2006 
San Diego Creek sed – – 34 – – 16,200 L/kg – mg/L mg/kg 0.50 6.51 Yang et al., 2006 

Ethanol [64-17-5] Dowex-1 resin – – – – – 0.831 unitless – – – – – Small and Bremer, 1964 
Dowex-1-X2 resin – – – – – 0.753 unitless – – – – – Small and Bremer, 1964 

Ethion [563-12-2] Beverly sal 56 30 14 – 6.8 125 mL/g 0.99 pM/mL pM/g 1.45 3.94 Sharom et al., 1980 
Big Creek sediment 71 22 7 – 6.6 158 mL/g 1.03 pM/mL pM/g 1.62 3.99 Sharom et al., 1980 
Organic soil 52 34 14 – 6.1 2,818 mL/g 0.96 pM/mL pM/g 43.67 3.81 Sharom et al., 1980 
Plainfield sand 91.5 1.5 7 – 7.0 41 mL/g 1.01 pM/mL pM/g 0.41 4.00 Sharom et al., 1980 

Ethylbenzene [100-41-4] Activated Sludge – – – – – 223.10 mL/g 0.98 mg/L µg/g – – Selvakumar and Hsieh, 1988 
Filtrasorb 400 – – – – – 0.100 L/g 0.40 mg/L mg/g – – El-Dib and Badawy, 1979 
Filtrasorb 300 – – – – 7.4 53 L/g 0.79 mg/L mg/g – – Dobbs and Cohen, 1980 
Leie River clay 0 0 100 – – 12.6 L/kg – – – 4.12 2.49 2.3 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 21.9 L/kg – – – 4.12 2.73 3.8 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 18.2 L/kg – – – 4.12 2.65 6.2 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 22.1 L/kg – – – 4.12 2.73 8.0 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 24.4 L/kg – – – 4.12 2.77 13.5 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 21.9 L/kg – – – 4.12 2.73 18.6 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 22.8 L/kg – – – 4.12 2.74 25.0 °C, Dewulf et al., 1999 

Ethylene dibromide [106-93-4] Filtrasorb F-400 – – – – 6.0 1,795 L/g 0.48 µg/L µg/g – – 15 °C, Crittenden et al., 1985 
Ethylene thiourea [96-45-7] Filtrasorb 400 – – – – 5.4 0.716 L/g 0.669 µg/L µg/g – – Speth and Miltner, 1998 
4-Ethylnitrobenzene [100-12-9] Cs+-Kaolinite – – – – – 54 mL/g – – – – – Haderlein and Schwarzen- 
                bach, 1993 
4-Ethylphenol [123-07-9] Filtrasorb 400 – – – – 7 123 L/g 0.166 mg/L mg/g – – Belfort et al., 1983 
Fenamiphos [22224-92-6] Arredondo sand 93.8 3.0 3.2 – 6.8 1.18 mL/g 0.78d – – 0.80 2.17 Bilkert and Rao, 1985 

Batcombe sl – – – – – – – – – – 2.05 2.52 Briggs, 1981 
Cecil sal 65.8 19.5 14.7 – 5.6 1.77 mL/g 0.89d – – 0.90 2.29 Bilkert and Rao, 1985 
Webster sicl 18.4 45.3 38.3 – 7.3 9.62 mL/g 0.83d – – 3.97 2.40 Bilkert and Rao, 1985 

Fenitrothion [122-14-5] Alluvial 61.8 12.6 25.6 18.6 6.2 13.51 L/g 1.012 µg/L µg/g 0.94 3.16 Singh et al., 1990 
  Kari acid sulfate 53.6 12.8 33.6 32.2 2.7 134.80 L/g 0.856 µg/L µg/g 5.10 3.42 Singh et al., 1990 
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  Lake Superior sediment – – – – 7.1 15.5 mL/g 1.20d µg/mL µg/g 1.68 2.97 Baarschers et al., 1983 
 Laterite 74.8 10.6 14.6 6.0 7.2 13.51 L/g 1.012 µg/L µg/g 0.36 3.57 Singh et al., 1990 
 Ontario Gleysol – – – – 4.9 17.0 mL/g 0.98d µg/mL µg/g 0.52 3.51 Baarschers et al., 1983 
 Ontario Gleysol – – – – 4.4 57.5 mL/g 0.89d µg/mL µg/g 3.54 3.21 Baarschers et al., 1983 
 Ontario Luvisol – – – – 4.5 100.0 mL/g 0.63d µg/mL µg/g 3.19 3.50 Baarschers et al., 1983 
 Pokkali acid sulfate 45.6 7.8 45.6 31.2 3.6 85.33 L/g 1.001 µg/L µg/g 4.12 3.32 Singh et al., 1990 
 Potting soil – – – – 5.3 354.8 mL/g 1.82d µg/mL µg/g 19.20 3.27 Baarschers et al., 1983 
 Sandy loam – – – 9.0 6.6 15.6 mL/g – – – 1.24 3.10 Xu et al., 1999 
Fenuron [101-42-8] Batcombe sl – – – – – – – – – – – 1.12 Briggs, 1981 
 Geescroft soil – – – – 5.1 0.19 – – – – 1.51 1.10 Lord et al., 1980 
 H-montmorillonite – – – 73.5 9.0 115 L/g 0.82 µM/L µM/g – – Bailey et al., 1968 
 Na-montmorillonite – – – 87.0 9.0 14 L/g 1.00 µM/L µM/g – – Bailey et al., 1968 
Fiponil [120068-37-3] Banizoumbou soil 79.4 18.2 2.4 0.7 5.8 4.4 L/kg 1.4d mg/L mg/kg 0.17 3.41 Bobé et al., 1997 
 Montpellier soil 54.4 23 22.6 23.5 8.3 45.5 L/kg 1.0d mg/L mg/kg 3.77 3.08 Bobé et al., 1997 
 Saguia soil 98 1.4 0.6 0.7 5.3 4.3 L/kg 1.0d mg/L mg/kg 0.06 3.86 Bobé et al., 1997 
Fluometuron [2164-17-2] Batcombe sl – – – – – – – – – – – 1.82 Briggs, 1981 
 Lexington sl CT 19 71 10 – 5.2 1.31 L/kg – mg/L mg/g 1.42 1.96 Suba and Essington, 1999 
 Lexington sl NT 11 76 13 – 5.1 1.96 L/kg – mg/L mg/g 2.45 1.90 Suba and Essington, 1999 
 Lexington sl SUB 8 75 16 – 5.3 0.48 L/kg – mg/L mg/g 0.37 2.11 Suba and Essington, 1999 
Fluoranthene [206-44-0] Filtrasorb 300 – – – – 5.3/7.4 664 L/g 0.61 mg/L mg/g – – Dobbs and Cohen, 1980 
 Filtrasorb 300 – – – – 5 88.1 L/g 0.38 mg/L mg/g – – Burks, 1981 
 Filtrasorb 300 – – – – – 242 L/g 0.314 mg/L mg/g – – Walters and Luthy, 1982 
Fluorene [86-73-7] Filtrasorb 300 – – – – 5.3/7.4 330 L/g 0.28 mg/L mg/g – – Dobbs and Cohen, 1980 
 Filtrasorb 300 – – – – 5 196 L/g 0.57 mg/L mg/g – – Burks, 1981 
 Filtrasorb 300 – – – – – 674 L/g 0.604 mg/L mg/g – – Walters and Luthy, 1982 
Fluridone [59756-60-4] Hydrosoil 12 36 52 – 7.1 – – – – – 9.2 3.01 Muir et al., 1980 
 Hydrosoil 5 37 58 – 6.8 – – – – – 3.0 2.97 Muir et al., 1980 
 Hydrosoil 3 56 41 – 7.7 – – – – – 5.9 3.36 Muir et al., 1980 
 Hydrosoil 0 23 77 – 7.8 – – – – – 1.9 3.34 Muir et al., 1980 
 Hydrosoil 1 24 75 – 7.6 – – – – – 3.7 3.39 Muir et al., 1980 
 Hydrosoil 7 45 48 – 7.7 – – – – – 2.3 2.95 Muir et al., 1980 
5-Fluoro-2-nitrophenol Cs+-Kaolinite – – – – – 220 mL/g – – – – – Haderlein and Schwarzen- 
 [446-36-6]               bach, 1993 
2-Fluorophenyl urea [656-31-5] Batcombe sl – – – – – – – – – – – 1.31 Briggs, 1981 
3-Fluorophenyl urea [770-19-4] Batcombe sl – – – – – – – – – – – 1.77 Briggs, 1981 
4-Fluorophenyl urea [659-30-3] Batcombe sl – – – – – – – – – – – 1.52 Briggs, 1981 
5-Fluorouracil [51-21-8] Filtrasorb 300 – – – – 5.3/7.4 5.5 L/g 1.0 mg/L mg/g – – Dobbs and Cohen, 1980 
Fuberidazole [3878-19-1] Sandy loam soil – – – 9.0 6.6 4.40 mL/g – – – 1.24 2.55 Xu et al., 1999 
Folpet [133-07-3] Batcombe sl – – – – 6.1 – – – – – 2.05 3.27 Briggs, 1981 
 Geescroft soil – – – – 5.1 28.11 – – – – 1.51 3.27 Lord et al., 1980 
Formic acid [64-18-6] Poly(4-vinyl pyridine) – – – – – 0.057 L/g 1.003 mg/L mg/g – – Chanda et al., 1985 

Polybenzimidazole – – – – – 3.04 L/g 0.443 mg/L mg/g – – Chanda et al., 1985 
Geosmin [19700-21-1] Aqua Nuchar – – – – – 4.3 L/mg 0.71 ng/L ng/mg – – Lalezary et al., 1986 
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Calgon WPH – – – – – 915 L/mg 0.39 ng/L ng/mg – – Lalezary et al., 1986 

Glyphosphate [1071-83-6] Soil 15 17 65 12.6c – 30.9 L/kg 0.778d – – 1.7 3.46 de Jonge and de Jonge, 1999 
 Peat (HA-1) – – – – – 454 mL/g 0.55 µg/mL µg/g – – Piccolo et al., 1996 

Volcanic soil (HA-2) – – – – – 179 mL/g 0.54 µg/mL µg/g – – Piccolo et al., 1996 
Oxidized coal (HA-3) – – – – – 98 mL/g 0.51 µg/mL µg/g – – Piccolo et al., 1996 
Lignite (HA-4) – – – – – 7 mL/g 0.97 µg/mL µg/g – – Piccolo et al., 1996 

Guanine [73-40-5] Filtrasorb 300 – – – – 5.3/7.4 120 L/g 0.40 mg/L mg/g – – Dobbs and Cohen, 1980 
Heptahlor [76-44-8] Filtrasorb 300 – – – – 5.3/7.4 1,220 L/g 0.95 mg/L mg/g – – Dobbs and Cohen, 1980 
Heptachlor epoxide [1024-57-3] Filtrasorb 300 – – – – 5.3/7.4 1,040 L/g 0.70 mg/L mg/g – – Dobbs and Cohen, 1980 
Hexachlorobenzene [118-74-1] Alfisol 12.9 64.3 19.6 – 7.45 3.8 mL/g 0.99 µg/mL µg/g 0.76 2.70 Rippen et al., 1982 
 Batcombe sl – – – – 6.1 – – – – – 1.53 4.49 Briggs, 1981 
 Cellulose – – – – – 2.2 mL/g 0.079 µg/mL µg/g – – Rippen et al., 1982 
  Filtrasorb 300 – – – – 5.3/7.4 450 L/g 0.60 mg/L mg/g – – Dobbs and Cohen, 1980 

Speyer soil 2.2 – – – – 5.8 8.2 mL/g 1.56 µg/mL µg/g 2.24 2.56 Rippen et al., 1982 
2,2′,4,4′,5,5′-Hexachloro- 

biphenyl [35065-27-1] Catlin Ap 0 69 21 18.1 6.1 – – – – – – 6.45 Girvin and Scott, 1997 
Cloudland E 41 40 19 3 4.7 – – – – – – 6.81 Girvin and Scott, 1997 

 Kenoma Ap 8 70 22 11.8 6.2 – – – – – – 6.48 Girvin and Scott, 1997 
Kenoma Bt2 5 42 53 33.2 6.0 – – – – – – 6.54 Girvin and Scott, 1997 
Norborne Ap 23 59 18 15.8 7.3 – – – – – – 6.22 Girvin and Scott, 1997 
Norborne Bt1 44 39 17 13.8 7.2 – – – – – – 6.55 Girvin and Scott, 1997 
Norborne Bt2 47 37 16 12.8 7.2 – – – – – – 6.72 Girvin and Scott, 1997 

  Saginaw Bay sediment 91 – – – – 15.7 L/g 0.97 ng/L ng/g 0.23 3.83 Horzempa and Di Toro, 1983 
 Saginaw Bay sediment 7 – – – – 14.1 L/g 0.93 ng/L ng/g 3.13 2.65 Horzempa and Di Toro, 1983 

Saginaw Bay sediment 9 – – – – 9.3 L/g 1.14 ng/L ng/g 2.84 2.52 Horzempa and Di Toro, 1983 
Saginaw Bay sediment 15 – – – – 11.3 L/g 0.91 ng/L ng/g 2.67 2.63 Horzempa and Di Toro, 1983 
Saginaw Bay sediment 85 – – – – 12.6 L/g 0.94 ng/L ng/g 0.70 3.26 Horzempa and Di Toro, 1983 
Saginaw River soil 18 – – – – 10.6 L/g 0.95 ng/L ng/g 2.84 2.57 Horzempa and Di Toro, 1983 

Hexachlorobutadiene [87-68-3] Filtrasorb 300 – – – – 5.3/7.4 258 L/g 0.45 mg/L mg/g – – Dobbs and Cohen, 1980 
Hexachlorocyclopentadiene 

 [77-47-4] Filtrasorb 300 – – – – 5.3/7.4 370 L/g 0.17 mg/L mg/g – – Dobbs and Cohen, 1980 
Hexachloroethane [67-72-1] Filtrasorb 300 – – – – 5.3/7.4 96.5 L/g 0.38 mg/L mg/g – – Dobbs and Cohen, 1980 
Hexaconazole [79938-71-4] Alisol 65 11 24 – 5.9 1.94 mL/g 1.10 µg/mL µg/g 0.6 2.51 Singh, 2002 
  Vertisol 44 26 30 – 7.8 1.39 mL/g 0.85 µg/mL µg/g 0.3 2.54 Singh, 2002  
  Vertisol 39 24 37 – 7.7 1.95 mL/g 1.20 µg/mL µg/g 0.8 2.39 Singh, 2002 
  Inceptisol 78 9 12 – 8.0 1.82 mL/g 0.93 µg/mL µg/g 0.5 2.56 Singh, 2002 
  Inceptisol 76 11 13 – 7.5 1.31 mL/g 1.02 µg/mL µg/g 0.4 2.52 Singh, 2002 
1-Hexanol [111-27-3] GAC from wood – – – – – 5.91 L/g 0.593 mg/L mg/g – – Abe et al., 1983 

GAC from coal – – – – – 25.6 L/g 0.384 mg/L mg/g – – Abe et al., 1983 
GAC from coconut – – – – – 58.9 L/g 0.288 mg/L mg/g – – Abe et al., 1983 
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HMX [2691-41-0] Sassafras sal 71 18 11 4.3 5.1 0.67 L/kg – mg/L mg/g 0.33 2.31 Monteil-Rivera et al., 2003 
  Agricultural topsoil 83 12 4 14.6 5.6 2.47 L/kg – mg/L mg/g 8.4 1.47 Monteil-Rivera et al., 2003 
Humic acids [1415-93-6] Filtrasorb 400 – – – – – 37.5 L/g 0.56 mg/L mg/g – – Oulman, 1981 

Filtrasorb 400 – – – – 7 13.4 L/g 0.42 mg/L mg/g – – Weber and Pirbazari, 1981 
Hydrodarco 1030 – – – – 7 9.84 L/g 0.486 mg/L mg/g – – Weber and Pirbazari, 1981 
Norit carbon – – – – 7 12.4 L/mg 0.44 µg/L mg/g – – Weber and Pirbazari, 1981 
Nuchar WV-G – – – – 7 6.85 L/mg 0.62 µg/L mg/g – – Weber and Pirbazari, 1981 
Westvaco WV-G – – – – – 27.6 L/g 0.67 mg/L mg/g – – Oulman, 1981 

Hydroquinone [123-31-9] Filtrasorb 300 – – – – 5.3/7.4 970 L/g 0.25 mg/L mg/g – – Dobbs and Cohen, 1980 
Hydroxyatrazine [21636-68-0] Gleyic panosol (Ap) 13.7 70.2 14.1 8.2 7.2 7.8 L/kg 1.15 µg/L µg/kg 0.65 3.08 Moreau and Mouvet, 1997 
  Gleyic panosol (B) 23.7 57.3 18.7 10.1 8.0 7.9 L/kg 1.23 µg/L µg/kg 0.12 3.82 Moreau and Mouvet, 1997 
  Fluvial sand 94.5 3.4 2.0 1.0 7.3 0.9 L/kg 1.20 µg/L µg/kg 0.08 3.05 Moreau and Mouvet, 1997 
2-Hydroxybenzoic acid [69-72-7] Carbon (200 mesh) – – – – – 1.86 unitless 0.384 mg/L mg/kg – – 20 °C, Hartman et al., 1946 

Carbon (200 mesh) – – – – – 1.73 unitless 0.384 mg/L mg/kg – – 30 °C, Hartman et al., 1946 
Carbon (200 mesh) – – – – – 1.62 unitless 0.384 mg/L mg/kg – – 40 °C, Hartman et al., 1946 
Carbon (200 mesh) – – – – – 1.53 unitless 0.384 mg/L mg/kg – – 50 °C, Hartman et al., 1946 

5-Hydroxyindan [1470-94-6] Apison, TN soil 4 10 86 76 4.5 – unitless – – – 0.11 4.06 Southworth and Keller, 1986 
Dormont, WV soil 2 38 60 129 4.2 – unitless – – – 1.2 2.38 Southworth and Keller, 1986 
Fullerton, TN soil 11 21 68 64 4.4 – unitless – – – 0.05 4.00 Southworth and Keller, 1986 

Imazamethabenz [100728-84-5] Loamy sand 47.6 24.7 27.7 – 7.76 0.99 L/kg 0.63 mg/L mg/kg 0.35 2.45 5 °C, Cartón et al., 1997 
Loamy sand 47.6 24.7 27.7 – 7.76 0.88 L/kg 0.64 mg/L mg/kg 0.35 2.40 15 °C, Cartón et al., 1997 
Loamy sand 47.6 24.7 27.7 – 7.76 0.68 L/kg 0.65 mg/L mg/kg 0.35 2.29 25 °C, Cartón et al., 1997 
Loamy sand 47.6 24.7 27.7 – 7.76 0.53 L/kg 0.80 mg/L mg/kg 0.35 2.18 35 °C, Cartón et al., 1997 
Clay loamy sand 39.9 30.0 30.1 – 7.84 1.19 L/kg 0.72 mg/L mg/kg 0.75 2.20 5 °C, Cartón et al., 1997 
Clay loamy sand 39.9 30.0 30.1 – 7.84 0.83 L/kg 0.85 mg/L mg/kg 0.75 2.04 15 °C, Cartón et al., 1997 
Clay loamy sand 39.9 30.0 30.1 – 7.84 0.79 L/kg 0.82 mg/L mg/kg 0.75 2.02 25 °C, Cartón et al., 1997 
Clay loamy sand 39.9 30.0 30.1 – 7.84 0.70 L/kg 0.76 mg/L mg/kg 0.75 1.97 35 °C, Cartón et al., 1997 
Clay loamy sand 43.0 24.0 33.0 – 7.98 0.94 L/kg 0.67 mg/L mg/kg 0.87 2.03 5 °C, Cartón et al., 1997 
Clay loamy sand 43.0 24.0 33.0 – 7.98 0.83 L/kg 0.69 mg/L mg/kg 0.87 1.98 15 °C, Cartón et al., 1997 
Clay loamy sand 43.0 24.0 33.0 – 7.98 0.82 L/kg 0.67 mg/L mg/kg 0.87 1.97 25 °C, Cartón et al., 1997 
Clay loamy sand 43.0 24.0 33.0 – 7.98 0.66 L/kg 0.72 mg/L mg/kg 0.87 1.88 35 °C, Cartón et al., 1997 

Imazapyr [81334-34-1] Torba clay loam 5.1 24.9 30.7 53.32 4.43 33.24 L/kg 0.63 µM µM/kg 14.85 2.35 Pusino et al., 1997 
Coazze loamy sand 72.6 25.2 2.2 11.63 4.72 4.56 L/kg 0.50 µM µM/kg 3.20 2.15 Pusino et al., 1997 
Macomer clay loam 32.9 26.2 14.6 17.62 6.05 1.91 L/kg 0.81 µM µM/kg 9.28 1.31 Pusino et al., 1997 
Vercelli sal 48.6 36.8 10.8 7.68 6.28 1.68 L/kg 0.71 µM µM/kg 0.84 2.30 Pusino et al., 1997 
Cadriano clay loam 32.6 38.7 23.6 17.92 7.40 1.47 L/kg 0.72 µM µM/kg 0.83 2.25 Pusino et al., 1997 
Monte loamy sand 70.1 16.8 9.1 4.03 5.24 0.84 L/kg 0.65 µM µM/kg 1.39 1.78 Pusino et al., 1997 

Imazosulfuron [122548-33-8] Sandy loam 60.03 25.92 14.05 10.6 7.0 1.64 mL/g 1.02 µg/mL µg/g 1.40 2.07 Morrica et al., 2000 
  Sandy loam 62.20 28.40  9.40 11.4 4.5 1.25 mL/g 2.81 µg/mL µg/g 0.60 2.32 Morrica et al., 2000 
  Sandy loam 46.36 12.01 40.93 30.2 7.5 1.74 mL/g 0.60 µg/mL µg/g 1.70 2.01 Morrica et al., 2000 
  Sandy clay loam 61.50  5.35 33.15 31.8 7.4 3.83 mL/g 1.02 µg/mL µg/g 3.80 1.99 Morrica et al., 2000 
Imidacloprid [105827-78-9] Verndale sal – – 28 – 6.1 6.1 mL/g 0.81 µg/mL µg/g 1.4 2.64 Cox et al., 1997 

Verndale sal – – 28 – 6.1 6.70 mL/g 0.66 µg/mL µg/g 1.4 2.68 Cox et al., 1997 
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Verndale sal – – 28 – 6.1 5.00 mL/g 0.73 µg/mL µg/g 1.4 2.55 Cox et al., 1997 
Waukegan sl – – 22 – 5.5 6.7 mL/g 0.82 µg/mL µg/g 1.4 2.57 Cox et al., 1997 
Waukegan sl – – 22 – 5.5 7.39 mL/g 0.69 µg/mL µg/g 1.4 2.61 Cox et al., 1997 
Waukegan sl – – 22 – 5.5 5.81 mL/g 0.75 µg/mL µg/g 1.4 2.51 Cox et al., 1997 
Webster clay loam – – 35 – 6.7 18 mL/g 0.76 µg/mL µg/g 4.1 2.64 Cox et al., 1997 
Webster clay loam – – 35 – 6.7 16.7 mL/g 0.70 µg/mL µg/g 4.1 2.61 Cox et al., 1997 
Webster clay loam – – 35 – 6.7 15.5 mL/g 0.72 µg/mL µg/g 4.1 2.58 Cox et al., 1997 

Ipazine [1912-25-0] Begbroke soil 66.0 18.4 15.6 – 7.1 47.7 mL/g – µg/mL µg/g 1.93 3.39 Grover and Hance, 1969 
 Hickory Hill silt – – – – – 26.6 mL/g – µg/mL µg/g 3.27 2.91 Brown and Flagg, 1981 

Iron [7439-89-6] Various sediments – – – – – >199 mL/g – – – – – Kaplan and Serkiz, 2000  
Isobutyl alcohol [78-83-1] GAC from wood – – – – – 0.251 L/g 0.736 mg/L mg/g – – Abe et al., 1983 

 GAC from coal – – – – – 2.75 L/g 0.465 mg/L mg/g – – Abe et al., 1983 
 GAC from coconut – – – – – 4.06 L/g 0.476 mg/L mg/g – – Abe et al., 1983 

2-Isobutyl-3-methoxypyrazine 
[24683-00-9] Aqua Nuchar – – – – – 4.3 L/mg 0.78 ng/L ngm/g – – Lalezary et al., 1986 

Isopentyl alcohol [123-51-3] GAC from wood – – – – – 1.54 L/g 0.603 mg/L mg/g – – Abe et al., 1983 
 GAC from coal – – – – –  9.58 L/g 0.403 mg/L mg/g – – Abe et al., 1983 
 GAC from coconut – – – – – 17.4 L/g 0.384 mg/L mg/g – – Abe et al., 1983 

Isophorone [78-59-1] Filtrasorb 300 – – – – 5.3/7.4 32 L/g – mg/L mg/g – – Dobbs and Cohen, 1980 
2-Isopropyl-3-methoxypyrazine 

[25733-40-4] Aqua Nuchar – – – – – 4.7 L/mg 0.55 ng/L ngm/g – – Lalezary et al., 1986 
Isoproturon [34123-59-6] Cultivated plot soil 30.8 44.1 25.1 – 5.8 1.8 L/kg – mg/L mg/kg 0.79 2.35 Benoit et al., 1999 

 Grass strip (0-2 cm) – – – – 5.7 5.0 L/kg – mg/L mg/kg 2.56 2.32 Benoit et al., 1999 
 Grass strip (2-6 cm) 32.9 40.4 26.7 – 6.0 3.5 L/kg – mg/L mg/kg 2.18 2.20 Benoit et al., 1999 
 Grass strip (6-13 cm) – – – – 6.5 3.1 L/kg – mg/L mg/kg 1.91 2.20 Benoit et al., 1999 

Isoxaflutole [141112-29-0] Catlin sl 13 53 34 13.2 7.3 2.59 mL/g – µg/mL µg/g 1.8 2.16 Taylor-Lovell et al., 2000 
 Cisne sl 25 55 20 7.3 7.1 1.24 mL/g – µg/mL µg/g 1.0 2.09 Taylor-Lovell et al., 2000 
 Drummer sicl 16 44 40 21.0 7.0 3.59 mL/g – µg/mL µg/g 2.5 2.16 Taylor-Lovell et al., 2000 
 Flanagan sl 15 53 32 15.1 7.0 3.52 mL/g – µg/mL µg/g 2.2 2.20 Taylor-Lovell et al., 2000 
Lead [7439-91-1], as Pb2+ Alligator soil 5.9 39.4 54.7 30.2c 4.8 1,807 L/kg 0.853d mg/L mg/kg 1.54 5.07 Buchter et al., 1989 

 Cecil soil 78.8 12.9 8.3 2.0c 5.7 236 L/kg 0.662d mg/L mg/kg 0.61 4.59 Buchter et al., 1989 
 Lafitte soil 60.7 21.7 17.6 26.9c 3.9 918 L/kg 0.558d mg/L mg/kg 11.6 3.90 Buchter et al., 1989 
 Molokai soil 25.7 46.2 28.2 11.0c 6.0 8,166 L/kg 1.678d mg/L mg/kg 1.67 5.69 Buchter et al., 1989 
 Norwood soil 79.2 18.1 2.8 4.1c 6.9 385 L/kg 0.741d mg/L mg/kg 0.21 5.26 Buchter et al., 1989 
 Olivier soil 4.4 89.4 6.2 8.6c 6.6 16,406 L/kg 0.998d mg/L mg/kg 0.83 6.30 Buchter et al., 1989 
 Spodosol sediment 90.2 6.0 3.8 2.7c 4.3 136 L/kg 0.743d mg/L mg/kg 1.98 3.84 Buchter et al., 1989 

  Various sediments – – – – – >11.46 L/g – – – – – Kaplan and Serkiz, 2000  
 Windsor soil 76.8 20.5 2.8 2.0c 5.3 472 L/kg 0.743d mg/L mg/kg 2.03 4.37 Buchter et al., 1989 

Leptophos [21609-90-5] Big Creek sediment 71 22 7 – 6.6 1,905 mL/g 0.94 pM/mL pM/g 1.62 5.07 Sharom et al., 1980 
 Plainfield sand 91.5 1.5 7 – 7.0 501 mL/g 1.08 pM/mL pM/g 0.41 5.09 Sharom et al., 1980 
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Levofloxacin [100986-85-4] Germany soil 80.1 16.7 2.5 12.0 5.3 309.0 mL/g – mg/mL mg/g 0.70 4.65 Nowara et al., 1997 
Lindane [58-89-9] Alfisol 12.9 64.3 19.6 – 7.45 7.7 mL/g 0.8 µg/mL µg/g 0.76 3.00 Rippen et al., 1982 

Alligator soil 5.9 39.4 54.7 30.2c 4.8 108 L/kg 0.741d mg/L mg/kg 1.54 3.85 Buchter et al., 1989 
Beverly sal 56 30 14 – 6.8 16 mL/g 0.97 pM/mL pM/g 1.45 3.04 Sharom et al., 1980 
Big Creek sediment 71 22 7 – 6.6 24 mL/g 0.96 pM/mL pM/g 1.62 3.17 Sharom et al., 1980 
Ca-Staten peaty muck – – – – – 377 mL/g 0.956 µg/mL µg/g 12.76 3.47 10 °C, Mills and Biggar, 
              1969 
Ca-Staten peaty muck – – – – – 331 mL/g 0.969 µg/mL µg/g 12.76 3.41 20 °C, Mills and Biggar, 
              1969 
Ca-Staten peaty muck – – – – – 269 mL/g 0.981 µg/mL µg/g 12.76 3.32 30 °C, Mills and Biggar, 
              1969 
Ca-Staten peaty muck – – – – – 197 mL/g 0.983 µg/mL µg/g 12.76 3.19 40 °C, Mills and Biggar, 
              1969 
Ca-Venado clay – – – – – 53.8 mL/g 0.866 µg/mL µg/g 3.48 3.19 10 °C, Mills and Biggar, 
              1969 
Ca-Venado clay – – – – – 45.7 mL/g 0.841 µg/mL µg/g 3.48 3.12 20 °C, Mills and Biggar, 
              1969 
Ca-Venado clay – – – – – 41.3 mL/g 0.845 µg/mL µg/g 3.48 3.07 30 °C, Mills and Biggar, 
              1969 
Ca-Venado clay – – – – – 36.1 mL/g 0.846 µg/mL µg/g 3.48 3.02 40 °C, Mills and Biggar, 
              1969 
Clay 18 41 41 – – 9.247 L/kg 0.989 mg?l mg/kg 0.85 3.04 Albanis et al., 1989 
Clay loam – – – 12.4 5.91 9.82 L/g 0.794 mg/L mg/g 1.42 2.84 Kishi et al., 1990 
Clay loam – – – 35.0 4.89 79.4 L/g 0.938 mg/L mg/g 10.40 2.88 Kishi et al., 1990 
Light clay – – – 13.2 5.18 20.0 L/g 0.905 mg/L mg/g 1.51 3.11 Kishi et al., 1990 
Light clay – – – 28.3 5.26 37.4 L/g 0.805 mg/L mg/g 3.23 3.08 Kishi et al., 1990 
MLSS – – – – – 1.5 L/g 1.0 µg/L µg/g – – 20 °C, Bell and Tsezos, 1987 
Organic soil 52 34 14 – 6.1 899 mL/g 0.98 pM/mL pM/g 43.67 3.31 Sharom et al., 1980 
Plainfield sand 91.5 1.5 7 – 7.0 8 mL/g 0.88 pM/mL pM/g 0.99 3.29 Sharom et al., 1980 
Sandy clay loam 50 25 25 – – 6.180 L/kg 0.988 mg/L mg/kg 1.07 2.76 Albanis et al., 1989 
Sandy loam – – – 35.0 5.41 75.8 L/g 1.00 mg/L mg/g 7.91 2.98 Kishi et al., 1990 

 Silica gel – – – – – 6.88 mL/g 0.938 µg/mL µg/g – – 10 °C, Mills and Biggar, 1969 
 Silica gel – – – – – 4.62 mL/g 0.957 µg/mL µg/g – – 20 °C, Mills and Biggar, 1969 

Linuron [330-55-2] Batcombe sl – – – – – – – – – – – 2.43 Briggs, 1981 
Begbroke soil 66.0 18.4 15.6 – 7.1 10.8 mL/g – µg/mL µg/g 1.93 2.74 Grover and Hance, 1969 
Cellulose – – – – – 17 mL/g 1.1 µg/mL µg/g – – Rippen et al., 1982 
Filtrasorb 300 – – – – 5.3/7.4 256 L/g 0.49 mg/L mg/g – – Dobbs and Cohen, 1980 
Medisaprist peat – – – 73.9 6.77 371.53 L/kg 0.61 – – 43.6 2.93 Franco et al., 1997 
Sandy loam 48.4 32.9 18.7 17.6 6.1 12.02 L/kg 0.62 – – 1.72 2.84 Franco et al., 1997 
Sphagnofibrist peat – – – 176.4 3.5 269.15 L/kg 0.53 – – 41.3 2.81 Franco et al., 1997 

Malathion [121-75-5] MLSS – – – – – 403 L/g 0.6 µg/L µg/g – – 20 °C, Bell and Tsezos, 1987 
 Pokkali soil – – – – – 31.62 L/kg 0.80 mg/L µg/g – – Wahid and Sethunathan, 
               1979 
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Manganese [7439-96-5] Various sediments – – – – – >268 mL/g – – – – – Kaplan and Serkiz, 2000  
MCPA [94-74-6] Calcic Chernozem 22.0 55.0 23.0 – 7.90 1.07 – – – – 2.70 1.60 Haberhauer et al., 2000 
  Calciorthid sediment 70.0 19.3 10.7 14.7c 8.5 19.6 L/kg 0.313d mg/L mg/kg 0.44 3.65 Buchter et al., 1989 

Cecil soil 78.8 12.9 8.3 2.0c 5.7 81.3 L/kg 0.564d mg/L mg/kg 0.61 4.12 Buchter et al., 1989 
  Froland gleyic podozol – – – – 2.9 167.79 L/kg 0.69 mg/L µg/g 37.7 1.96 Thorstensen et al., 2001 

German sandy soil 88.2 9.3 2.5 – 6.00 0.46 – – – – 0.59 1.89 Haberhauer et al., 2000 
  Hole fsl 49 46 5 – 6.3 1.41 L/kg 0.74 mg/L µg/g 1.4 1.96 Thorstensen et al., 2001 
  Kroer loal 36 45 19 – 5.5 1.50 L/kg 0.81 mg/L µg/g 2.5 1.75 Thorstensen et al., 2001 

Lafitte soil 60.7 21.7 17.6 26.9c 3.9 190 L/kg 0.751d mg/L mg/kg 11.6 3.21 Buchter et al., 1989 
Molokai soil 25.7 46.2 28.2 11.0c 6.0 120 L/kg 0.960d mg/L mg/kg 1.67 3.86 Buchter et al., 1989 
Norwood soil 79.2 18.1 2.8 4.1c 6.9 113 L/kg 0.582d mg/L mg/kg 0.21 4.73 Buchter et al., 1989 
Olivier soil 4.4 89.4 6.2 8.6c 6.6 129 L/kg 1.122d mg/L mg/kg 0.83 4.19 Buchter et al., 1989 

 Rolla NT – – – 15.2c 5.09 2.02 L/kg – – – 2.37 1.93 Shang and Arshad, 1998 
Rolla CT – – – 12.4c 5.82 0.73 L/kg – – – 2.27 1.51 Shang and Arshad, 1998 
Rycroft NT – – – 28.6c 4.94 7.35 L/kg – – – 4.70 2.19 Shang and Arshad, 1998 
Rycroft CT – – – 27.7 5.38 10.45 L/kg – – – 4.45 2.37 Shang and Arshad, 1998 
Sandy Luvisol 78.0 12.0 10.0 – 6.50 0.53 – – – – 0.54 1.99 Haberhauer et al., 2000 
Silty Cambisol 48.0 43.0 9.0 – 4.60 1.94 – – – – 2.40 1.91 Haberhauer et al., 2000 
Spodosol sediment 90.2 6.0 3.8 2.7c 4.3 86.3 L/kg 0.513d mg/L mg/kg 1.98 3.64 Buchter et al., 1989 
Webster soil 27.5 48.6 23.9 48.1c 7.6 299 L/kg 2.158d mg/L mg/kg 4.39 3.83 Buchter et al., 1989 
Windsor soil 76.8 20.5 2.8 2.0c 5.3 130 L/kg 0.681d mg/L mg/kg 2.03 3.81 Buchter et al., 1989 

Mecoprop [7085-19-0] Calcic Chernozem 22.0 55.0 23.0 – 7.90 0.89 – – – – 2.70 1.52 Haberhauer et al., 2000 
  German sandy soil 88.2 9.3 2.5 – 6.00 0.55 – – – – 0.59 1.97 Haberhauer et al., 2000 

Sandy Luvisol 78.0 12.0 10.0 – 6.50 0.62 – – – – 0.54 2.06 Haberhauer et al., 2000 
Silty Cambisol 48.0 43.0 9.0 – 4.60 1.39 – – – – 2.40 1.76 Haberhauer et al., 2000 

Mercury [7439-97-6], as Hg2+ Filtrasorb 400 – – – – – 20 dm3/g 0.46 mg/dm3 mg/g – – McKay et al., 1985 
Kari soil – – – – – 446.70 L/kg 1.10 mg/L µg/g – – Wahid and Sethunathan, 
              1979 
Ferric hydroxide – – – – 5-8 90.8 L/g 0.76 µM/L µM/g – – Lockwood and Chen, 1974 

  Various sediments – – – – – >4.70 L/g – – – – – Kaplan and Serkiz, 2000  
Metalaxyl [57837-19-1] Bradford muck – – – – – 31.62 nM/kg – – – 36.42 1.94 Sharom and Edgington, 1982 

Clayey loam 44.4 22.3 33.3 – 8.6 0.44 mL/g 0.79 µg/mL µg/g 0.38 1.78 Andrades et al., 2001 
Fox sal 76.9 17.0 6.1 – – 0.45 nM/kg – – – 0.99 1.66 Sharom and Edgington, 1982 
Guelph loam 24.1 53.0 23.0 – – 1.25 nM/kg – – – 3.31 1.58 Sharom and Edgington, 1982 
Honeywood loam 32.4 46.8 20.8 – – 0.89 nM/kg – – – 2.61 1.53 Sharom and Edgington, 1982 
Loam 36.0 40.5 23.5 – 8.5 0.21 mL/g 0.88 µg/mL µg/g 0.35 1.60 Andrades et al., 2001 
Loam 43.4 41.3 15.3 – 5.0 1.76 mL/g 0.70 µg/mL µg/g 2.59 1.42 Andrades et al., 2001 
Loam 41.9 28.8 29.3 – 7.1 1.05 mL/g 0.88 µg/mL µg/g 2.53 1.40 Andrades et al., 2001 
Loam 50.4 32.0 17.7 – 5.3 1.30 mL/g 0.76 µg/mL µg/g 2.80 1.34 Andrades et al., 2001 
Sandy clay loam 63.9 11.6 24.5 – 8.7 0.22 mL/g 1.01 µg/mL µg/g 0.38 1.78 Andrades et al., 2001 
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Sandy clay loam 48.6 17.5 33.9 – 8.6 0.63 mL/g 0.71 µg/mL µg/g 0.68 1.58 Andrades et al., 2001 
Sandy clay loam 52.4 22.3 25.3 – 8.4 0.48 mL/g 0.84 µg/mL µg/g 0.47 1.79 Andrades et al., 2001 
Sandy clay loam 44.7 19.6 35.7 – 7.6 2.31 mL/g 0.79 µg/mL µg/g 3.07 1.63 Andrades et al., 2001 
Sandy clay loam 63.4 11.4 25.2 – 6.8 1.96 mL/g 0.64 µg/mL µg/g 1.91 1.55 Andrades et al., 2001 
Sandy loam 80.0 7.8 12.2 – 8.1 0.01 mL/g 1.75 µg/mL µg/g 0.30 1.12 Andrades et al., 2001 
Sandy loam 79.5 7.8 12.7 – 8.7 0.36 mL/g 0.99 µg/mL µg/g 0.68 1.71 Andrades et al., 2001 

Metamitron [41394-05-2] Medisaprist peat – – – 73.9 6.77 54.95 L/kg 0.38 – – 43.6 2.10 Franco et al., 1997 
 Sandy loam 48.4 32.9 18.7 17.6 6.1 0.061 L/kg 2.06 – – 1.72 1.55 Franco et al., 1997 
 Sphagnofibrist peat – – – 176.4 3.5 23.99 L/kg 0.50 – – 41.3 1.76 Franco et al., 1997 

Methabenzthiazuron [18691-97-9] Aquic Xerofluvent 22.0 45.3 32.7 22.41c 8.12 3,910 cm3/kg 0.570 µg/mL µg/kg 0.74 6.03 Romero Taboada et al., 1997 
  Aquic Xerofluvent 44.0 46.3 9.8 7.28c 7.79 3,910 cm3/kg 0.800 µg/mL µg/kg 0.71 5.67 Romero Taboada et al., 1997 
  Aquic Xerofluvent 22.1 55.2 22.7 12.54c 8.12 3,910 cm3/kg 0.927 µg/mL µg/kg 0.68 5.84 Romero Taboada et al., 1997 
  Typic Xerofluvent 33.6 49.9 12.5 12.38c 8.02 3,910 cm3/kg 0.905 µg/mL µg/kg 0.95 5.61 Romero Taboada et al., 1997 
  Typic Xerofluvent 30.7 64.4 7.9 10.44c 8.22 3,040 cm3/kg 0.878 µg/mL µg/kg 1.26 5.38 Romero Taboada et al., 1997 
  Typic Xerofluvent 19.2 57.7 23.1 16.44c 8.05 4,120 cm3/kg 0.815 µg/mL µg/kg 0.89 5.67 Romero Taboada et al., 1997 
  Typic Xerofluvent 28.7 54.9 16.1 10.75c 7.92 3,780 cm3/kg 0.668 µg/mL µg/kg 0.65 5.77 Romero Taboada et al., 1997 
Methamidophos [10265-92-6] Sandy loam 69 23 8 8.17 5.0 0.40 L/kg – – – 1.92 1.32 Ismail et al., 2002 
  Clay 12 33 55 7.76 5.4 0.98 L/kg – – – 1.64 1.78 Ismail et al., 2002 
Methanol [72-43-5] Dowex-1 resin – – – – – 0.822 unitless – – – – – Small and Bremer, 1964 

 Dowex-1-X2 resin – – – – – 0.535 unitless – – – – – Small and Bremer, 1964 
Methiocarb [2032-65-7] Sandy loam soil – – – 9.0 6.6 2.20 mL/g – – – 1.24 2.25 Xu et al., 1999 

 Various soils – – – – – – – – – – – 2.32 Briggs, 1981 
Methomyl [16752-77-5] Filtrasorb 400 – – – – 2.8 4.780 L/g 0.290 µg/L µg/g – – Speth and Miltner, 1998 
4-Methoxy-2-nitrophenol 
 [1568-70-3] Cs+-Kaolinite – – – – – 1,100 mL/g – – – – – Haderlein and Schwarzen- 
               bach, 1993 
2-Methoxyphenol [489-86-1] Brookston clay loam – – – 22.22 5.7 1.07 mL/g 0.56 µM/mL µM/g 2.96 1.60 Boyd, 1982 
3-Methoxyphenol [150-19-6] Brookston clay loam – – – 22.22 5.7 0.94 mL/g 0.50 µM/mL µM/g 2.96 1.55 Boyd, 1982 
4-Methoxyphenol [150-76-5] Brookston clay loam – – – 22.22 5.7 1.50 mL/g 0.80 µM/mL µM/g 2.96 1.75 Boyd, 1982 
Methyl bromide [74-83-9] Carsetas loam sand – – 11.0 – 7.3 0.09 mL/g – – – 1.46 0.79 Gan and Yates, 1996 

 Greenfield sal – – 9.5 – 7.4 0.07 mL/g – – – 0.53 1.12 Gan and Yates, 1996 
 Linne clay loam – – 25.1 – 7.2 0.10 mL/g – – – 1.73 0.76 Gan and Yates, 1996 

2-Methyl-1-butanol [137-32-6] GAC from wood – – – – – 1.06 L/g 0.658 mg/L mg/g – – Abe et al., 1983 
 GAC from coal – – – – – 8.98 L/g 0.407 mg/L mg/g – – Abe et al., 1983 
 GAC from coconut – – – – – 16.9 L/g 0.375 mg/L mg/g – – Abe et al., 1983 

2-Methyl-2-butanol [75-85-4] GAC from wood – – – – – 0.456 L/g 0.703 mg/L mg/g – – Abe et al., 1983 
 GAC from coal – – – – – 6.91 L/g 0.391 mg/L mg/g – – Abe et al., 1983 
 GAC from coconut – – – – – 11.1 L/g 0.374 mg/L mg/g – – Abe et al., 1983 

3-Methyl-2-butanol [598-75-4] GAC from wood – – – – – 0.843 L/g 0.661 mg/L mg/g – – Abe et al., 1983 
 GAC from coal – – – – – 4.76 L/g 0.492 mg/L mg/g – – Abe et al., 1983 
 GAC from coconut – – – – – 9.61 L/g 0.432 mg/L mg/g – – Abe et al., 1983 

Methyl tert-butyl ether  
 [1634-04-4] Cohansey sand 94 2 4 – – 0.0925 L/kg – mg/L mg/kg 1.04 0.81 Shaffer and Uchrin, 1997 
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2-Methyl-4-chlorophenol 
 [1570-64-5] Calcic Chernozem 22.0 55.0 23.0 – 7.90 3.72 – – – – 2.70 2.14 Haberhauer et al., 2000 

 German sandy soil 88.2 9.3 2.5 – 6.00 1.05 – – – – 0.59 2.25 Haberhauer et al., 2000 
 Sandy Luvisol 78.0 12.0 10.0 – 6.50 1.41 – – – – 0.54 2.42 Haberhauer et al., 2000 
 Silty Cambisol 48.0 43.0 9.0 – 4.60 2.97 – – – – 2.40 2.09 Haberhauer et al., 2000 

3-Methylcholanthrene [56-49-5] EPA-B2 sediment 67.5 18.6 13.9 3.72 6.35 15,140 mL/g – ng/mL ng/g 1.21 6.10 Means et al., 1980 
 EPA-4 sediment 3.0 55.2 41.8 23.72 7.79 30,085 mL/g – ng/mL ng/g 2.07 6.16 Means et al., 1980 

EPA-5 sediment 33.6 31.0 35.4 19.00 7.44 8,273 mL/g – ng/mL ng/g 2.28 5.56 Means et al., 1980 
EPA-6 sediment 0.2 68.6 31.2 33.01 7.83 15,820 mL/g – ng/mL ng/g 0.72 6.34 Means et al., 1980 
EPA-8 sediment 82.4 6.8 10.7 3.72 8.32 2,257 mL/g – ng/mL ng/g 0.15 6.18 Means et al., 1980 
EPA-9 soil 7.1 17.4 75.6 12.40 8.34 2,694 mL/g – ng/mL ng/g 0.11 6.39 Means et al., 1980 
EPA-14 soil 2.1 63.6 34.4 18.86 4.54 30,627 mL/g – ng/mL ng/g 0.48 6.80 Means et al., 1980 
EPA-15 sediment 15.6 35.7 48.7 11.30 7.79 23,080 mL/g – ng/mL ng/g 0.95 6.39 Means et al., 1980 
EPA-18 34.6 39.5 25.8 15.43 7.76 20,642 mL/g – ng/mL ng/g 0.66 6.50 Means et al., 1980 
EPA-20 sediment 0.0 28.6 71.4 8.50 5.50 16,231 mL/g – ng/mL ng/g 1.30 6.10 Means et al., 1980 
EPA-21 50.2 7.1 42.7 8.33 7.60 24,506 mL/g – ng/mL ng/g 1.88 6.12 Means et al., 1980 
EPA-22 26.1 21.2 52.7 8.53 7.55 20,972 mL/g – ng/mL ng/g 1.67 6.10 Means et al., 1980 
EPA-23 17.3 69.1 13.6 31.15 6.70 17,127 mL/g – ng/mL ng/g 2.38 5.86 Means et al., 1980 
EPA-26 1.6 42.9 55.4 20.86 7.75 37,364 mL/g – ng/mL ng/g 1.48 6.40 Means et al., 1980 

Methylene chloride [75-09-2] Filtrasorb 300 – – – – 5.8 1.30 L/g 1.16 mg/L mg/g – – Dobbs and Cohen, 1980 
Methyl iodide [74-88-4] Carsetas loam sand – – 11.0 – 7.3 0.16 mL/g – – – 1.46 1.04 Gan and Yates, 1996 

 Greenfield sal – – 9.5 – 7.4 0.09 mL/g – – – 0.53 1.23 Gan and Yates, 1996 
 Linne clay loam – – 25.1 – 7.2 0.15 mL/g – – – 1.73 0.94 Gan and Yates, 1996 

Methylmercury [593-74-8] Ottawa River sand – – – – – 170 – – – – – – Akagi et al., 1979 
2-Methyl-4-nitrophenol[99-53-6] Cs+-Kaolinite – – – – – 67 mL/g – – – – – Haderlein and Schwarzen- 
               bach, 1993 
3-Methyl-2-nitrophenol 
 [4920-77-8] Cs+-Kaolinite – – – – – 8.9 mL/g – – – – – Haderlein and Schwarzen- 
               bach, 1993 
3-Methyl-4-nitrophenol 
 [2581-34-2] Cs+-Kaolinite – – – – – 40 mL/g – – – – – Haderlein and Schwarzen- 
               bach, 1993 

 Lake Superior sediment – – – – 7.1 3.0 mL/g 1.10d µg/mL µg/g 1.68 2.25 Baarschers et al., 1983 
 Ontario Gleysol – – – – 5.5 2.1 mL/g 1.07d µg/mL µg/g 0.52 2.61 Baarschers et al., 1983 
 Ontario Gleysol – – – – 4.7 39.8 mL/g 0.80d µg/mL µg/g 3.54 3.05 Baarschers et al., 1983 
 Ontario Luvisol – – – – 4.7 43.7 mL/g 0.51d µg/mL µg/g 3.19 3.14 Baarschers et al., 1983 
 Potting soil – – – – 5.3 147.8 mL/g 0.56d µg/mL µg/g 19.20 2.89 Baarschers et al., 1983 

4-Methyl-2-nitrophenol 
 [119-33-5] Cs+-Kaolinite – – – – – 130 mL/g – – – – – Haderlein and Schwarzen- 
               bach, 1993 
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5-Methyl-2-nitrophenol 
 [700-38-9] Cs+-Kaolinite – – – – – 450 mL/g – – – – – Haderlein and Schwarzen- 
               bach, 1993 
Methyl parathion [298-00-0] Alluvial 61.8 12.6 25.6 18.6 6.2 5.939 L/g 0.969 µg/L µg/g 0.94 2.80 Singh et al., 1990 
  Cecil sal 65.8 19.5 14.7 6.8 5.6 3.95 – 0.85d – – 0.90 2.64 Rao and Davidson, 1979 

 Eustis fine sand 93.8 3.0 3.2 5.2 5.6 2.72 – 0.86d – – 0.56 2.69 Rao and Davidson, 1979 
 Kari acid sulfate 53.6 12.8 33.6 32.2 2.7 37.23 L/g 1.095 µg/L µg/g 5.10 2.86 Singh et al., 1990 
 Laterite 74.8 10.6 14.6 6.0 7.2 0.752 L/g 0.857 µg/L µg/g 0.36 2.32 Singh et al., 1990  
 Pokkali acid sulfate 45.6 7.8 45.6 31.2 3.6 38.45 L/g 1.007 µg/L µg/g 4.12 2.97 Singh et al., 1990 
 Webster sicl 18.4 45.3 38.3 54.7 7.3 13.39 – 0.75d – – 3.87 2.54 Rao and Davidson, 1979 

Methylpentafluorophenyl Geescroft soil – – – – 5.1 0.43 – – – – 1.51 1.45 Lord et al., 1980 
 sulfone [NF] 
4-Methyl-2-pentanone 

[108-10-1] Calcareous soil – – 71.9 40.0 – 0.0430 L/g 1.155 µM/L µM/g 1.00 0.63 Kishk et al., 1979 
 Filtrasorb 400 – – – – 9.1 8.850 L/g 0.279 µg/L µg/g – – Speth and Miltner, 1998 
 Tahreer desert sand – – 5.1 4.25 – 0.0120 L/g 1.150 µM/L µM/g 0.25 0.68 Kishk et al., 1979 
 Tel El-Kabeer alluvium – – 55.9 24.5 – 0.0056 L/g 1.225 µM/L µM/g 0.37 0.18 Kishk et al., 1979 

Metobromuron [3060-89-7] Batcombe sl – – – – – – – – – – – 2.02 Briggs, 1981 
Metolachlor [51218-45-2] Cape Fear sal 61 28 11 10.2 – 8.52 mL/g – µg/mL µg/g 5.34 2.20 Kozak et al., 1983 

Cellulose – – – – – 460 mL/g – – – – 2.90 Torrents et al., 1997 
Chitin – – – – – 225 mL/g – – – – 2.60 Torrents et al., 1997 
Collagen – – – – – 3.20 mL/g – – – – 0.86 Torrents et al., 1997 
Fulvic acid – – – – 3.46 0.071 mL/g – – – – – Mathew and Khan, 1996 
Fulvic acid – – – – 7.00 0.055 mL/g – – – – – Mathew and Khan, 1996 
Goethite – – – – 4.41 0.007 mL/g – – – – – Mathew and Khan, 1996 
Goethite – – – – 7.00 0.002 mL/g – – – – – Mathew and Khan, 1996 
Kaolinite – – – – 5.54 0.043 mL/g – – – – – Mathew and Khan, 1996 
Kaolinite – – – – 7.00 0.025 mL/g – – – – – Mathew and Khan, 1996 
Lignin – – – – – 3.50 mL/g – – – – 0.90 Torrents et al., 1997 
Montmorillonite – – – – 5.47 0.047 mL/g – – – – – Mathew and Khan, 1996 
Montmorillonite – – – – 7.00 0.030 mL/g – – – – – Mathew and Khan, 1996 
Norfolk fsl 87 11 2 2.3 – 2.20 mL/g – µg/mL µg/g 0.99 2.35 Kozak et al., 1983 
Rains fine loamy sand 52 41 7 7.1 – 3.20 mL/g – µg/mL µg/g 1.45 2.34 Kozak et al., 1983 
Taloka sl – – 7.3 – 6.2 0.657 L/kg 1.19 mg/L mg/kg 0.64 2.01 Barnes et al., 1992 
Taloka sl – – 6.6 – 6.4 0.347 L/kg 1.03 mg/L mg/kg 0.58 1.78 Barnes et al., 1992 
Taloka sl – – 6.7 – 6.1 0.285 L/kg 0.95 mg/L mg/kg 0.58 1.69 Barnes et al., 1992 
Taloka sl – – 7.3 – 5.4 0.221 L/kg 0.97 mg/L mg/kg 0.46 1.68 Barnes et al., 1992 
Taloka sl – – 8.8 – 4.9 0.134 L/kg 1.00 mg/L mg/kg 0.46 1.46 Barnes et al., 1992 

Metoxuron [108-44-1] Batcombe sl – – – – – – – – – – – 1.74 Briggs, 1981 
Metsulfuron-methyl 
 [74223-64-6] Waukegan sl – – 22 – 5.5 0.36 mL/g 1.01 µg/mL µg/g 1.8 1.30 Berglöf et al., 2003 

Webster clay loam – – 35 – 6.7 0.41 mL/g 0.85 µg/mL µg/g 4.1 1.00 Berglöf et al., 2003 
Verndale sal – – 75 – 6.1 0.18 mL/g 0.74 µg/mL µg/g 1.4 1.11 Berglöf et al., 2003 
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Mevinphos [26718-65-0] Organic soil 52 34 14 – 6.1 19 mL/g 0.95 pM/mL pM/g 43.67 1.64 Sharom et al., 1980 
Molybdenum [7439-98-7], 

as Mo7O24
6- Alligator soil 5.9 39.4 54.7 30.2c 4.8 57.5 L/kg 0.882d mg/L mg/kg 1.54 3.57 Buchter et al., 1989 

 Cecil soil 78.8 12.9 8.3 2.0c 5.7 18.0 L/kg 0.617d mg/L mg/kg 0.61 3.47 Buchter et al., 1989 
 Lafitte soil 60.7 21.7 17.6 26.9c 3.9 81.5 L/kg 0.607d mg/L mg/kg 11.6 2.85 Buchter et al., 1989 
 Molokai soil 25.7 46.2 28.2 11.0c 6.0 118 L/kg 0.664d mg/L mg/kg 1.67 3.85 Buchter et al., 1989 
 Spodosol sediment 90.2 6.0 3.8 2.7c 4.3 25.6 L/kg 0.451d mg/L mg/kg 1.98 3.11 Buchter et al., 1989 

Monolinuron [1746-81-2] Batcombe sl – – – – – – – – – – – 1.84 Briggs, 1981 
 Windsor soil 76.8 20.5 2.8 2.0c 5.3 43.8 L/kg 0.544d mg/L mg/kg 2.03 3.33 Buchter et al., 1989 

Monuron [150-68-5] Alluvial soil (OS-26) – – – – – 6.0 L/kg 0.70d mg/L µg/g – – Yuen and Hilton, 1962 
Alluvial soil (K-47) – – – – – 4.8 L/kg 0.70d mg/L µg/g – – Yuen and Hilton, 1962 
Batcombe sl – – – – – – – – – – – 1.70 Briggs, 1981 
Regosol soil (K-4) – – – – – 1.2 L/kg 0.86d mg/L µg/g – – Yuen and Hilton, 1962 
Latosol (WA-Op 9) – – – – – 1.0 L/kg 0.80d mg/L µg/g – – Yuen and Hilton, 1962 
Latosol (OS-27A) – – – – – 0.9 L/kg 0.88d mg/L µg/g – – Yuen and Hilton, 1962 
Latosol (OS-27A) – – – – – 0.7 L/kg 0.94d mg/L µg/g – – Yuen and Hilton, 1962 
H-montmorillonite – – – 73.5 9.0 100 L/g 0.98 µM/L µM/g – – Bailey et al., 1968 
Na-montmorillonite – – – 87.0 9.0 24 L/g 0.48 µM/L µM/g – – Bailey et al., 1968 

Naphthalene [91-20-3] Alfisol 12.9 64.3 19.6 – 7.45 9.8 mL/g 0.88 µg/mL µg/g 0.76 3.11 Rippen et al., 1982 
Alumina – – – – – 1 mL/g 0.86 µg/mL µg/g – – Rippen et al., 1982 
Apison, TN soil 4 10 86 76 4.5 – unitless – – – 0.11 3.00 Southworth and Keller, 1986 
Bjødstrup clayey till 25 34 41 40.5 7.64 2.1 L/kg 0.72 mg/L mg/kg 0.13 3.20 Løkke, 1984 
Cellulose – – – – – 125 mL/g 1.42 µg/mL µg/g – – Rippen et al., 1982 
Clay loam – – – 12.4 5.91 6.28 L/g 0.912 mg/L mg/g 1.42 2.64 Kishi et al., 1990 
Clay loam – – – 35.0 4.89 56.2 L/g 0.996 mg/L mg/g 10.40 2.73 Kishi et al., 1990 
Diatomaceous earth – – – – – 0.8 mL/g 0.86 µg/mL µg/g – – Rippen et al., 1982 
Dormont, WV soil 2 38 60 129 4.2 – unitless – – – 1.2 2.60 Southworth and Keller, 1986 
Entisol 8.5 68.3 20.6 – 7.9 16 mL/g 0.61 µg/mL µg/g 1.11 3.16 Rippen et al., 1982 
Esrum sandy till 78 4 18 9.1 4.71 0.32 L/kg 0.77 mg/L mg/kg 0.06 2.72 Løkke, 1984 
Fuller’s earth – – – – – 6.2 mL/g 0.85 µg/mL µg/g – – Rippen et al., 1982 
Fullerton, TN soil 11 21 68 64 4.4 – unitless – – – 0.05 2.98 Southworth and Keller, 1986 
Filtrasorb 300 – – – – 5.6 132 L/g 0.42 mg/L mg/g – – Dobbs and Cohen, 1980 
Filtrasorb 300 – – – – 5.0 123 L/g 0.41 mg/L mg/g – – Burks, 1981 
Filtrasorb 400 – – – – – 277 L/g 0.43 mg/L mg/g – – Walters and Luthy, 1982 
Gribskov, A-horizon 87 6 3 4.8 3.23 18 L/kg 0.82 mg/L mg/kg 1.41 3.11 Løkke, 1984 
Gribskov, B-horizon 82 4 7 9.6 3.59 14 L/kg 0.76 mg/L mg/kg 2.58 2.72 Løkke, 1984 
Gribskov, C-horizon 88 3 5 7.0 4.07 9 L/kg 0.84 mg/L mg/kg 1.82 2.72 Løkke, 1984 
Hydrodarco KB – – – – – 58 L/g 0.276 mg/L mg/g – – Fochtman and Eisenberg, 
              1979 
Light clay – – – 13.2 5.18 12.6 L/g 0.842 mg/L mg/g 1.51 2.92 Kishi et al., 1990 
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Light clay – – – 28.3 5.26 24.0 L/g 0.810 mg/L mg/g 3.23 2.87 Kishi et al., 1990 
Liposorb LP 650 – – – – – 300 mL/g 0.80 µg/mL µg/g – – Rippen et al., 1982 
Roskilde soil 66 18 12 14.0 5.40 14 L/kg 0.84 mg/L mg/kg 1.64 2.93 Løkke, 1984 
Sandy loam – – – 35.0 5.41 33.1 L/g 0.785 mg/L mg/g 7.91 2.62 Kishi et al., 1990 
Silica gel – – – – – 3 mL/g – µg/mL µg/g – – Rippen et al., 1982 
Speyer soil 2.1 – – – – 7.0 22 mL/g 1.04 µg/mL µg/g 0.69 3.50 Rippen et al., 1982 
Speyer soil 2.2 – – – – 5.8 610 mL/g 1.05 µg/mL µg/g 2.24 4.43 Rippen et al., 1982 
Speyer soil 2.3 – – – – 7.1 18 mL/g 0.97 µg/mL µg/g 1.12 3.21 Rippen et al., 1982 
Strødam, AB-horizon 84 5 4 13.0 3.88 30 L/kg 0.88 mg/L mg/kg 5.11 2.76 Løkke, 1984 
Strødam, C-horizon 92 3 3 1.6 4.95 1.9 L/kg 0.73 mg/L mg/kg 0.09 3.32 Løkke, 1984 
Tirstrup subsoil 90 7 3 1.4 6.14 0.92 L/kg 0.87 mg/L mg/kg 0.05 3.26 Løkke, 1984 
Tisvilde, C-horizon 96 1 2 1.3 4.21 2.4 L/kg 0.57 mg/L mg/kg 0.15 3.20 Løkke, 1984 
Various soils  – – – – – – – – – – – 2.62 Briggs, 1981 

1-Naphthalenemethanol  
[4780-79-4] Apison, TN soil 4 10 86 76 4.5 – unitless – – – 0.11 2.22 Southworth and Keller, 1986 

Dormont, WV soil 2 38 60 129 4.2 – unitless – – – 1.2 2.43 Southworth and Keller, 1986 
1-Naphthol [90-15-3] Black shale – – – – – 156.8 mL/g 0.76 mg/mL mg/g 54.28 2.46 Chen et al., 1996 
  Filtrasorb 300 – – – – 5.3/7.4 180 L/g 0.32 mg/L mg/g – – Dobbs and Cohen, 1980 
  Malmo soil – – – – – 8.9 mL/g 0.72 mg/mL mg/g 4.53 2.29 Chen et al., 1996 
  Peat – – – – – 47.9 mL/g 0.78 mg/mL mg/g 30.74 2.19 Chen et al., 1996 
  White clay soil – – – – – 11.8 mL/g 0.52 mg/mL mg/g 7.38 2.20 Chen et al., 1996 
2-Naphthol [135-19-3] Filtrasorb 300 – – – – 5.3/7.4 200 L/g 0.26 mg/L mg/g – – Dobbs and Cohen, 1980 
1-Naphthylamine [134-32-7] Filtrasorb 300 – – – – 5.3/7.4 160 L/g 0.34 mg/L mg/g – – Dobbs and Cohen, 1980 

Milford sicl 4.3 58.7 37.0 45.4c 6.4 49.7 L/kg 0.992 nM/L nM/kg – 3.58 Graveel et al., 1986 
Morocco silty sand 76.6 21.3 2.1 16.9c 4.7 34.3 L/kg 1.062 nM/L nM/kg – 3.43 Graveel et al., 1986 
Oakville silty sand 83.2 12.7 4.1 10.2c 5.2 98.2 L/kg 1.061 nM/L nM/kg – 3.50 Graveel et al., 1986 

2-Naphthylamine [91-59-8] Filtrasorb 300 – – – – 5.3/7.4 150 L/g 0.30 mg/L mg/g – – Dobbs and Cohen, 1980 
 Hydrodarco KB – – – – – 67 L/g 0.395 mg/L mg/g – – Fochtman and Eisenberg, 
               1979 

Napropamide [5299-99-7] Bet Dagan I soil – – 13.7 – 7.9 1.40 mL/g – – – 0.40 2.54 Gerstl and Yaron, 1983 
Bet Dagan II soil – – 42.5 – 7.8 2.96 mL/g – – – 1.01 2.47 Gerstl and Yaron, 1983 
Casa Grande fine loam 61.8 24.0 14.2 – 7.7 1.005 mL/g 1.01 µg/mL µg/g 0.20 2.70 Turin and Bowman, 1997 
Gilat soil – – 23.1 – 7.8 1.92 mL/g – – – 0.55 2.54 Gerstl and Yaron, 1983 
Al-montmorillonite – – – – 6.4 1.03 L/kg 0.59 – – – – Lee et al., 1990 
Cu-montmorillonite – – – – 6.4 0.84 L/kg 0.57 – – – – Lee et al., 1990 
Na-montmorillonite – – – – 6.4 0.33 L/kg 0.48 – – – – Lee et al., 1990 
Neve Yaar soil – – 70.0 – 7.7 2.94 mL/g – – – 1.18 2.40 Gerstl and Yaron, 1983 
Mivtachim soil – – 7.5 – 8.5 0.27 mL/g – – – 0.06 2.65 Gerstl and Yaron, 1983 
Shefer soil – – 70.0 – 7.2 2.35 mL/g – – – 0.72 2.51 Gerstl and Yaron, 1983 

 Tujunga loamy sand – – – – 6.7 1.14 L/kg – – – – – Lee et al., 1990 
Nickel [7440-02-0], as Ni2+ Alligator soil 5.9 39.4 54.7 30.2c 4.8 37.8 L/kg 0.939d mg/L mg/kg 1.54 3.39 Buchter et al., 1989 

Calciorthid sediment 70.0 19.3 10.7 14.7c 8.5 206 L/kg 0.504d mg/L mg/kg 0.44 4.67 Buchter et al., 1989 
Cecil soil 78.8 12.9 8.3 2.0c 5.7 6.84 L/kg 0.688d mg/L mg/kg 0.61 3.05 Buchter et al., 1989 
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Lafitte soil 60.7 21.7 17.6 26.9c 3.9 50.1 L/kg 0.903d mg/L mg/kg 11.6 2.64 Buchter et al., 1989 
Molokai soil 25.7 46.2 28.2 11.0c 6.0 44.9 L/kg 0.720d mg/L mg/kg 1.67 3.43 Buchter et al., 1989 
Norwood soil 79.2 18.1 2.8 4.1c 6.9 20.9 L/kg 0.661d mg/L mg/kg 0.21 4.00 Buchter et al., 1989 
Olivier soil 4.4 89.4 6.2 8.6c 6.6 50.5 L/kg 0.646d mg/L mg/kg 0.83 3.78 Buchter et al., 1989 
Spodosol sediment 90.2 6.0 3.8 2.7c 4.3 3.44 L/kg 0.836d mg/L mg/kg 1.98 2.24 Buchter et al., 1989 
Various sediments – – – – – >259 mL/g – – – – – Kaplan and Serkiz, 2000  
Webster soil 27.5 48.6 23.9 48.1c 7.6 337 L/kg 0.748d mg/L mg/kg 4.39 3.89 Buchter et al., 1989 
Windsor soil 76.8 20.5 2.8 2.0c 5.3 8.43 L/kg 0.741d mg/L mg/kg 2.03 2.62 Buchter et al., 1989 

Nicosulfuron [111991-09-4] Canisteo loam – – 25.3 32.1c 7.5 4.98 L/kg – mg/L mg/kg 2.76 2.26 Gonzalez and Ukrainczyk, 
                1999 

 Crippen sicl – – 29.9 35.6c 7.8 3.70 L/kg – mg/L mg/kg 2.75 2.13 Gonzalez and Ukrainczyk, 
                1999 

 Fruitfield sand – – 2.1 4.2c 7.8 0.21 L/kg – mg/L mg/kg 0.33 1.80 Gonzalez and Ukrainczyk, 
                1999 

 Fruitfield sand – – 3.7 4.4c 6.2 0.36 L/kg – mg/L mg/kg 0.20 2.26 Gonzalez and Ukrainczyk, 
                1999 

 Fruitfield sand – – 3.9 4.1c 6.1 0.90 L/kg – mg/L mg/kg 0.18 2.70 Gonzalez and Ukrainczyk, 
                1999 

 Galva sl – – 51.1 29.9c 5.5 8.78 L/kg – mg/L mg/kg 2.29 2.58 Gonzalez and Ukrainczyk, 
                1999 

 Keomah sl – – 23.1 17.2c 6.0 3.12 L/kg – mg/L mg/kg 2.36 2.12 Gonzalez and Ukrainczyk, 
                1999 

 Webster clay loam – – 37.8 27.0c 8.2 4.00 L/kg – mg/L mg/kg 1.47 2.43 Gonzalez and Ukrainczyk, 
               1999 

Nitrapyrin [1929-82-4] Clay 16 27 57 – 7.7 5.35 g/mL – µg/mL µg/g 1.04 2.71 Goring, 1962 
 Clay 13 39 48 – 6.8 8.80 g/mL – µg/mL µg/g 1.04 2.93 Goring, 1962 
 Cottenham sal – – – – – – – – – – – 2.24 Briggs, 1981 
 Loam 39 38 23 – 7.8 10.7 g/mL – µg/mL µg/g 1.80 2.77 Goring, 1962 
 Loam 39 38 23 – 5.9 14.67 g/mL – µg/mL µg/g 18.68 1.90 Goring, 1962 
 Sandy loam 53 31 16 – 7.5 1.17 g/mL – µg/mL µg/g 0.17 2.84 Goring, 1962 
 Silt loam 26 52 22 – 5.3 13.34 g/mL – µg/mL µg/g 6.21 2.33 Goring, 1962 
  Silty clay loam 18 51 31 – 7.6 8.54 g/mL – µg/mL µg/g 1.97 1.64 Goring, 1962 
4-Nitroacetophenone [100-19-6] Cs+-Kaolinite – – – – – 2,100 mL/g – – – – – Haderlein and Schwarzen- 
               bach, 1993 
4-Nitroaniline [100-01-6] Filtrasorb 300 – – – – 5.3/7.4 140 L/g 0.37 mg/L mg/g – – Dobbs and Cohen, 1980 
4-Nitroanisole [100-17-4] Cs+-Kaolinite – – – – – 340 mL/g – – – – – Haderlein and Schwarzen- 
               bach, 1993 
4-Nitrobenzaldehyde [555-16-6] Cs+-Kaolinite – – – – – 730 mL/g – – – – – Haderlein and Schwarzen- 
               bach, 1993 
Nitrobenzene [98-95-3] Filtrasorb 300 – – – – 5.3/7.4 68 L/g 0.43 mg/L mg/g – – Dobbs and Cohen, 1980 
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Agricultural soil 65.2 25.6 9.2 9.0 7.4 0.61 L/kg – mol/L mol/kg 2.2 1.49 Seip et al., 1986 
Forest soil 69.5 20.5 10.1 2.9 4.2 3.81 L/kg – mol/L mol/kg 3.7 2.01 Seip et al., 1986 
Forest soil 97.3 2.2 0.5 0.48 5.6 0.94 L/kg – mol/L mol/kg 0.2 1.63 Seip et al., 1986 
Gribskov, B-horizon 82 4 7 9.6 3.59 5.5 L/kg 0.90 mg/L mg/kg 2.58 2.32 5 °C, Løkke, 1984 
Gribskov, B-horizon 82 4 7 9.6 3.59 4.4 L/kg 0.92 mg/L mg/kg 2.58 2.23 21 °C, Løkke, 1984 
Gribskov, C-horizon 88 3 5 7.0 4.07 3.1 L/kg 0.82 mg/L mg/kg 1.82 2.23 5 °C, Løkke, 1984 
Gribskov, C-horizon 88 3 5 7.0 4.07 6.7 L/kg 0.66 mg/L mg/kg 1.82 2.57 21 °C Løkke, 1984 

4-Nitrobenzonitrile [619-72-7] Cs+-Kaolinite – – – – – 520 mL/g – – – – – Haderlein and Schwarzen- 
               bach, 1993 
2-Nitrobiphenyl [86-00-0] Cs+-Kaolinite – – – – – 3.6 mL/g – – – – – Haderlein and Schwarzen- 
               bach, 1993 
3-Nitrobiphenyl [2113-58-8] Cs+-Kaolinite – – – – – 58 mL/g – – – – – Haderlein and Schwarzen- 
               bach, 1993 
4-Nitrobiphenyl [92-93-3] Filtrasorb 300 – – – – 5.3/7.4 370 L/g 0.27 mg/L mg/g – – Dobbs and Cohen, 1980 
Nitrocyclohexane [1122-60-7] Cs+-Kaolinite – – – – – <0.1 mL/g – – – – – Haderlein and Schwarzen- 
               bach, 1993 
2-Nitrophenol [88-75-5] Activated Sludge – – – – – 11.49  mL/g 0.99 mg/L µg/g – – Selvakumar and Hsieh, 1988 
  Brookston clay loam – – – 22.22 5.7 3.05 mL/g 0.89 µM/mL µM/g 2.96 2.06 Boyd, 1982 

 Filtrasorb 300 – – – – 5.3/7.4 99 L/g 0.34 mg/L mg/g – – Dobbs and Cohen, 1980 
3-Nitrophenol [554-84-7] Brookston clay loam – – – 22.22 5.7 1.42 mL/g 0.73 µM/mL µM/g 2.96 1.72 Boyd, 1982 
  Cs+-Kaolinite – – – – – 23 mL/g – – – – – Haderlein and Schwarzen- 
               bach, 1993 
4-Nitrophenol [100-02-7] Bjødstrup clayey till 25 34 41 40.5 7.64 0.68 L/kg 0.99 mg/L mg/kg 0.13 2.72 Løkke, 1984 

Brookston clay loam – – – 22.22 5.7 1.48 mL/g 0.72 µM/mL µM/g 2.96 1.74 Boyd, 1982 
Esrum sandy till 78 4 18 9.1 4.71 0.32 L/kg 0.96 mg/L mg/kg 0.06 2.72 Løkke, 1984 
Filtrasorb 300 – – – – 5.3/7.4 76.2 L/g 0.25 mg/L mg/g – – Dobbs and Cohen, 1980 
Gribskov, A-horizon 87 6 3 4.8 3.23 1.56 L/kg 0.93 mg/L mg/kg 1.41 2.04 Løkke, 1984 
Gribskov, B-horizon 82 4 7 9.6 3.59 2.69 L/kg 0.91 mg/L mg/kg 2.58 2.00 Løkke, 1984 
Gribskov, C-horizon 88 3 5 7.0 4.07 1.02 L/kg 0.86 mg/L mg/kg 1.82 1.75 Løkke, 1984 
Roskilde soil 66 18 12 14.0 5.40 2.05 L/kg 0.91 mg/L mg/kg 1.64 2.11 Løkke, 1984 
Strødam, AB-horizon 84 5 4 13.0 3.88 3.28 L/kg 0.91 mg/L mg/kg 5.11 1.81 Løkke, 1984 
Strødam, C-horizon 92 3 3 1.6 4.95 0.25 L/kg 0.99 mg/L mg/kg 0.09 2.45 Løkke, 1984 
Tirstrup subsoil 90 7 3 1.4 6.14 0.12 L/kg 0.79 mg/L mg/kg 0.05 2.38 Løkke, 1984 
Tisvilde, C-horizon 96 1 2 1.3 4.21 0.16 L/kg 0.73 mg/L mg/kg 0.15 2.00 Løkke, 1984 

3-Nitrosalicylic acid [85-38-1] Cs+-Kaolinite – – – – – 1,300 mL/g – – – – – Haderlein and Schwarzen- 
               bach, 1993 
N-Nitrosodimethylamine 

[62-75-9] Filtrasorb 300 – – – – 5.3/7/4 6.8 x 10-5 L/g 6.6 mg?l mg/g – – Dobbs and Cohen, 1980 
 Hydrodarco KB – – – – – 1.4 x 10-6 L/g 8.15 mg/L mg/g – – Fochtman and Eisenberg, 
               1979 

N-Nitrosodiphenylamine 
[86-30-6] Filtrasorb 300 – – – – 5.3/7/4 220 L/g 0.37 mg?l mg/g – – Dobbs and Cohen, 1980 

4-Nonylphenol [104-40-5] Filtrasorb 300 – – – – 5.3/7.4 250 L/g 0.37 mg/L mg/g – – Dobbs and Cohen, 1980 
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Norflurazon [27314-13-2] Lexington sl CT 19 71 10 – 5.2 6.47 L/kg – mg/L mg/g 1.42 2.66 Suba and Essington, 1999 

 Lexington sl NT 11 76 13 – 5.1 12.15 L/kg – mg/L mg/g 2.45 2.70 Suba and Essington, 1999 
 Lexington sl SUB 8 75 16 – 5.3 2.04 L/kg – mg/L mg/g 0.37 2.74 Suba and Essington, 1999 

Oxamyl [23135-22-0] Arredondo sand 93.8 3.0 3.2 – 6.8 0.06 mL/g 0.94d – – 0.80 0.90 Bilkert and Rao, 1985 
 Cecil sal 65.8 19.5 14.7 – 5.6 0.05 mL/g 0.95d – – 0.90 0.78 Bilkert and Rao, 1985 
 Cottenham sal – – – – – – – – – – – 0.71 Briggs, 1981 
 Webster sicl 18.4 45.3 38.3 – 7.3 0.40 mL/g 0.97d – – 3.97 1.00 Bilkert and Rao, 1985 

2,2′-Oxybis(1-chloropropane) 
[108-60-1] Filtrasorb 300 – – – – 5.3/7.4 24 L/g 0.57 mg/L mg/g – – Dobbs and Cohen, 1980 

Parathion [56-38-2] Batcombe sl – – – – – – – – – – 2.05 3.02 Briggs, 1981 
Beverly sal 56 30 14 – 6.8 14 mL/g 1.01 pM/mL pM/g 1.45 2.98 Sharom et al., 1980 
Big Creek sediment 71 22 7 – 6.6 22 mL/g 0.99 pM/mL pM/g 1.62 3.13 Sharom et al., 1980 
Clarion soil 37 42 21 21.02 5.00 33.81 L/kg 0.88 µM/L µM/kg 2.64 3.11 Felsot and Dahm, 1979 
Harps soil 21 55 24 37.84 7.30 41.12 L/kg 0.80 µM/L µM/kg 3.80 3.03 Felsot and Dahm, 1979 
Organic soil 52 34 14 – 6.1 741 mL/g 0.95 pM/mL pM/g 43.67 3.23 Sharom et al., 1980 
Plainfield sand 91.5 1.5 7 – 7.0 7 mL/g 0.98 pM/mL pM/g 0.41 3.24 Sharom et al., 1980 
Peat 42 39 19 77.34 6.98 254.68 L/kg 0.81 µM/L µM/kg 18.36 3.14 Felsot and Dahm, 1979 
Sarpy fsl 77 15 8 5.71 7.30 5.68 L/kg 0.83 µM/L µM/kg 0.51 3.05 Felsot and Dahm, 1979 
Thurman fsl 83 9 8 6.01 6.83 11.07 L/kg 0.83 µM/L µM/kg 1.07 3.01 Felsot and Dahm, 1979 

Penconazole [66246-88-6] Alisol 65 11 24 – 5.9 2.38 mL/g 0.91 µg/mL µg/g 0.6 2.60 Singh, 2002 
  Vertisol 44 26 30 – 7.8 1.40 mL/g 1.02 µg/mL µg/g 0.3 2.54 Singh, 2002  
  Vertisol 39 24 37 – 7.7 2.76 mL/g 0.97 µg/mL µg/g 0.8 2.54 Singh, 2002 
  Inceptisol 78 9 12 – 8.0 2.34 mL/g 0.97 µg/mL µg/g 0.5 2.67 Singh, 2002 
  Inceptisol 76 11 13 – 7.5 2.58 mL/g 0.88 µg/mL µg/g 0.4 2.81 Singh, 2002 
Pencycuron [66063-05-6] Sandy loam soil – – – 9.0 6.6 26.5 mL/g – – – 1.24 3.33 Xu et al., 1999 
Penoxsulam [219714-96-2] Sacramento clay 26 40 34 38.7 6.5 0.33 L/kg 1.11 mg/L mg/kg 1.33 1.47 Jabusch et al., 2005 
 San Joaquin loam 37 20 43 12.7 5.3 1.10 L/kg 1.08 mg/L mg/kg 0.5 2.38 Jabusch et al., 2005 
 Stockton clay loam 17 50 33 37.7 4.6 5.00 L/kg 1.01 mg/L mg/kg 0.74 2.83 Jabusch et al., 2005 
 Willows clay 15 37 48 34.8 6.8 0.13 L/kg 1.02 mg/L mg/kg 1.12 1.10 Jabusch et al., 2005 
Pentachlorophenol [87-86-5] Aquatic humic sorbent – – – – 3 – – – – – – 3.13 Peuravuori et al., 2002 
  Aquatic humic sorbent – – – – 5.5 – – – – – – 3.01 Peuravuori et al., 2002 
  Aquatic humic sorbent – – – – 7 – – – – – – 3.39 Peuravuori et al., 2002 
  Filtrasorb 300 – – – – 5.3/7.4 150 L/g 0.42 mg/L mg/g – – Dobbs and Cohen, 1980 

Agricultural soil 65.2 25.6 9.2 9.0 7.4 6.4 L/kg – mol/L mol/kg 2.2 2.47 Seip et al., 1986 
Forest soil 69.5 20.5 10.1 2.9 4.2 >17 L/kg – mol/L mol/kg 3.7 >2.68 Seip et al., 1986 
Forest soil 97.3 2.2 0.5 0.48 5.6 1.84 L/kg – mol/L mol/kg 0.2 2.96 Seip et al., 1986 
Holten humic sand – – – – 4.7 398.1 L/kg 1.00 µg/L µg/kg 0.032 – Lagas, 1988 
Kootwijk humic sand – – – – 3.4 158.5 L/kg 1.11 µg/L µg/kg 0.017 – Lagas, 1988 
Maasdijk light loam – – – – 7.5 12.6 L/kg 1.11 µg/L µg/kg 0.009 – Lagas, 1988 
Opijnen heavy loam – – – – 7.1 31.6 L/kg 1.25 µg/L µg/kg 0.017 – Lagas, 1988 
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Rolde humic sand – – – – 4.9 158.5 L/kg 1.11 µg/L µg/kg 0.022 – Lagas, 1988 
Schipluiden peat – – – – 4.6 316.2 L/kg 1.25 µg/L µg/kg 0.298 – Lagas, 1988 

Pentanochlor [2307-68-8] H-montmorillonite – – – 73.5 9.0 58 L/g 0.17 µM/L µM/g – – Bailey et al., 1968 
 Na-montmorillonite – – – 87.0 9.0 130 L/g 0.90 µM/L µM/g – – Bailey et al., 1968 

1-Pentanol [71-41-0] Dowex-1 resin – – – – – 1.38 unitless – – – – – Small and Bremer, 1964 
 Dowex-1-X2 resin – – – – – 10.8 unitless – – – – – Small and Bremer, 1964 
 GAC from wood – – – – – 2.13 L/g 0.561 mg/L mg/g – – Abe et al., 1983 
 GAC from coal – – – – – 10.5 L/g 0.454 mg/L mg/g – – Abe et al., 1983 
 GAC from coconut – – – – – 25.6 L/g 0.331 mg/L mg/g – – Abe et al., 1983 

2-Pentanol [6032-29-7] GAC from coal – – – – – 9.89 L/g 0.400 mg/L mg/g – – Abe et al., 1983 
3-Pentanol [584-02-1] GAC from coal – – – – – 6.67 L/g 0.469 mg/L mg/g – – Abe et al., 1983 
Permethrin [52645-53-1] Lake St. George 18 34 48 – – 389 L/kg – µg/L  µg/kg 24.94 3.19 Sharom and Solomon, 1981 
cis-Permethrin [61946-76-6] Irvine, CA sediment – – 7 – – 22,300 L/kg – mg/L mg/kg 2.45 5.84 Yang et al., 2006 
  Miles Creek sed – – 14 – – 25,300 L/kg – mg/L mg/kg 1.36 6.11 Yang et al., 2006 
  Salinas River sed – – <1 – – 10,300 L/kg – mg/L mg/kg 0.07 6.94 Yang et al., 2006 
  San Diego Creek sed – – 34 – – 16,200 L/kg – mg/L mg/kg 0.50 6.66 Yang et al., 2006 
Phenanthrene [85-01-8] Filtrasorb 300 – – – – 5 135 L/g 0.45 mg/L mg/g – – Burks, 1981 

 Filtrasorb 300 – – – – 5.3/7.4 215 L/g 0.44 mg/L mg/g – – Dobbs and Cohen, 1980 
 Filtrasorb 300 – – – – – 273 L/g 0.406 mg/L mg/g – – Walters and Luthy, 1982 
 Apison, TN soil 4 10 86 76 4.5 – unitless – – – 0.11 3.77 Southworth and Keller, 1986 
 Dormont, WV soil 2 38 60 129 4.2 – unitless – – – 1.2 3.76 Southworth and Keller, 1986 
 Fullerton, TN soil 11 21 68 64 4.4 – unitless – – – 0.05 3.15 Southworth and Keller, 1986 

sec-Phenethyl alcohol [98-85-1] Apison, TN soil 4 10 86 76 4.5 – unitless – – – 0.11 1.57 Southworth and Keller, 1986 
 Dormont, WV soil 2 38 60 129 4.2 – unitless – – – 1.2 1.72 Southworth and Keller, 1986 
 Fullerton, TN soil 11 21 68 64 4.4 – unitless – – – 0.05 <0.70 Southworth and Keller, 1986 

Phenol [108-95-2] Activated Sludge – – – – – 0.53 mL/g 1.44 mg/L µg/g – – Selvakumar and Hsieh, 1988 
  Amberlite XAD-4 – – – – – 0.91 L/g 0.76 mg/L mg/g – – Aguwa et al., 1984 

Batcombe sl – – – – 6.7 – – – – – 1.46 1.72 Briggs, 1981 
Brookston clay loam – – – 22.22 5.7 0.48 mL/g 0.79 µM/mL µM/g 2.96 1.21 Boyd, 1982 
Filtrasorb 300 – – – – 4.8-5.6  29 L/g 0.53 mg/L mg/g – – Knettig et al., 1986 
Filtrasorb 400 – – – – 7 49.8 L/g 0.156 mg/L mg/g – – Belfort et al., 1983 
Filtrasorb 400 – – – – – 50 dm3/g 0.26 mg/dm3 mg/g – – McKay et al., 1985 
Filtrasorb 400 – – – – – 0.037 L/mg 0.371 mg/L mg/g – – Sheindorf et al., 1982 
Filtrasorb 400 – – – – 7 78.1 L/g 0.212 mg/L mg/g – – Peel and Benedek, 1980 
Poly(4-vinyl pyridine) – – – – – 0.223 L/g 0.894 mg/L mg/g – – Chanda et al., 1985 
Polybenzimidazole – – – – – 0.079 L/g 0.917 mg/L mg/g – – Chanda et al., 1985 
Apison, TN soil 4 10 86 76 4.5 – unitless – – – 0.11 1.74 Southworth and Keller, 1986 
Dormont, WV soil 2 38 60 129 4.2 – unitless – – – 1.2 0.85 Southworth and Keller, 1986 
Fullerton, TN soil 11 21 68 64 4.4 – unitless – – – 0.05 2.85 Southworth and Keller, 1986 

4-Phenoxyphenyl urea 
[78508-44-8] Batcombe sl – – – – – – – – – – – 2.56 Briggs, 1981 

3-Phenyl-1-cyclohexyl urea 
[886-59-9] Batcombe sl – – – – – – – – – – – 2.07 Briggs, 1981 
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3-Phenyl-1-cyclopropyl urea 

[13140-86-8] Batcombe sl – – – – – – – – – – – 1.72 Briggs, 1981 
Phenylmercuric acetate 

[62-38-4] Filtrasorb 300 – – – – 5.3/7.4 270 L/g 0.44 mg/L mg/g – – Dobbs and Cohen, 1980 
Phenyl urea [64-10-8] Batcombe sl – – – – – – – – – – – 1.35 Briggs, 1981 
Phorate [298-02-2] Batcombe sl – – – – – – – – – – 2.05 2.82 Briggs, 1981 

Clarion soil 37 42 21 21.02 5.00 9.62 L/kg 0.92 µM/L µM/kg 2.64 2.56 Felsot and Dahm, 1979 
Harps soil 21 55 24 37.84 7.30 16.14 L/kg 0.88 µM/L µM/kg 3.80 2.63 Felsot and Dahm, 1979 
Peat 42 39 19 77.34 6.98 73.79 L/kg 1.01 µM/L µM/kg 18.36 2.60 Felsot and Dahm, 1979 
Sarpy fsl 77 15 8 5.71 7.30 2.32 L/kg 0.94 µM/L µM/kg 0.51 2.66 Felsot and Dahm, 1979 
Thurman fsl 83 9 8 6.01 6.83 5.48 L/kg 0.91 µM/L µM/kg 1.07 2.71 Felsot and Dahm, 1979 

Phosphorus, as PO4
3+  

 [7723-14-0] Alligator soil 5.9 39.4 54.7 30.2c 4.8 34.9 L/kg 0.508d mg/L mg/kg 1.54 3.36 Buchter et al., 1989 
Calciorthid sediment 70.0 19.3 10.7 14.7c 8.5 13.0 L/kg 0.829d mg/L mg/kg 0.44 3.47 Buchter et al., 1989 
Cecil soil 78.8 12.9 8.3 2.0c 5.7 35.2 L/kg 0.250d mg/L mg/kg 0.61 3.76 Buchter et al., 1989 
Lafitte soil 60.7 21.7 17.6 26.9c 3.9 149 L/kg 0.466d mg/L mg/kg 11.6 3.11 Buchter et al., 1989 
Molokai soil 25.7 46.2 28.2 11.0c 6.0 173 L/kg 0.303d mg/L mg/kg 1.67 4.02 Buchter et al., 1989 
Olivier soil 4.4 89.4 6.2 8.6c 6.6 44.6 L/kg 0.321d mg/L mg/kg 0.83 3.73 Buchter et al., 1989 
Spodosol sediment 90.2 6.0 3.8 2.7c 4.3 173 L/kg 0.247d mg/L mg/kg 1.98 3.94 Buchter et al., 1989 
Webster soil 27.5 48.6 23.9 48.1c 7.6 38.5 L/kg 0.506d mg/L mg/kg 4.39 2.94 Buchter et al., 1989 
Windsor soil 76.8 20.5 2.8 2.0c 5.3 146 L/kg 0.293d mg/L mg/kg 2.03 3.86 Buchter et al., 1989 

Picloram [1918-02-1] H-montmorillonite – – – 73.5 9.0 37 L/g 0.78 µM/L µM/g – – Bailey et al., 1968 
Picloram - K+ salt [11562-68-2] Fiddletown sl – – 18 20 – 0.976 mL/g 0.849 µgl/mL µglg 2.44 1.60 Farmer and Aochi, 1974 

Palouse sl – – 27 19 – 0.553 mL/g 0.816 µgl/mL µglg 2.09 1.42 Farmer and Aochi, 1974 
Molokai clay – – 83 14 – 0.310 mL/g 0.829 µgl/mL µglg 1.39 1.35 Farmer and Aochi, 1974 
Linne clay loam – – 33 41 – 0.409 mL/g 0.743 µgl/mL µglg 1.39 1.47 Farmer and Aochi, 1974 
Kentwood sand loam – – 9 12 – 0.118 mL/g 0.838 µgl/mL µglg 0.93 1.10 Farmer and Aochi, 1974 
Ephrata sand loam – – 8 8 – 0.070 mL/g 0.596 µgl/mL µglg 0.55 1.11 Farmer and Aochi, 1974 

Potassium [7440-09-7] Various sediments – – – – – >1.2 mL/g – – – – – Kaplan and Serkiz, 2000  
Prochloraz [67747-09-5] Soil 15 17 65 12.6c – 62.7 L/kg 0.830d – – 1.7 4.13 de Jonge and de Jonge, 1999 

NK1 sl 2 80 18 – 7.1 73 L/kg – µg/L µglkg 0.97 3.88 Rütters et al., 1999 
NK2 sl 3 69 28 – 7.8 56 L/kg – µg/L µglkg 0.77 3.86 Rütters et al., 1999 
NW1 ls 76 19 5 – 5.3 247 L/kg – µg/L µglkg 1.52 4.21 Rütters et al., 1999 
NW2 sand 86 11 3 – 5.8 78 L/kg – µg/L µglkg 0.53 4.17 Rütters et al., 1999 
NW3 ls 77 15 8 – 6.8 322 L/kg – µg/L µglkg 2.52 4.11 Rütters et al., 1999 
NW4 ls 81 13 6 – 5.9 552 L/kg – µg/L µglkg 4.44 4.09 Rütters et al., 1999 

Promethium [7440-12-2] Various sediments – – – – – >255 mL/g – – – – – Kaplan and Serkiz, 2000  
Prometon [1610-18-0] Bates sl 1 26 73 9.3 6.5 0.6 L/kg – – – 0.81 1.87 Talbert and Fletchall, 1965 

Baxter csl 9 72 19 11.2 6.0 1.7 L/kg – – – 1.22 2.14 Talbert and Fletchall, 1965 
Clarksville sl 20 67 13 5.7 5.7 2.2 L/kg – – – 0.81 2.43 Talbert and Fletchall, 1965 
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Cumberland csl 20 70 17 6.5 6.4 0.5 L/kg – – – 0.70 1.85 Talbert and Fletchall, 1965 
Eldon sl 8 72 20 12.9 5.9 1.3 L/kg – – – 1.74 1.87 Talbert and Fletchall, 1965 
Gerald sl 1 26 73 11.0 4.7 6.0 L/kg – – – 1.57 2.58 Talbert and Fletchall, 1965 
Grundy sicl 3 67 30 13.5 5.6 6.3 L/kg – – – 2.09 2.48 Talbert and Fletchall, 1965 
Knox sl 4 72 24 18.8 5.4 6.4 L/kg – – – 1.68 2.58 Talbert and Fletchall, 1965 
Lebanon sl 13 70 17 7.7 4.9 7.8 L/kg – – – 1.04 2.88 Talbert and Fletchall, 1965 
Lindley loam 30 44 26 6.9 4.7 4.7 L/kg – – – 0.87 2.73 Talbert and Fletchall, 1965 
Lintonia loamy sand 84 11 5 3.2 5.3 0.7 L/kg – – – 0.35 2.30 Talbert and Fletchall, 1965 
Marian sl 9 74 17 9.9 4.6 14.9 L/kg – – – 0.81 3.26 Talbert and Fletchall, 1965 
Marshall sicl 4 66 30 21.3 5.4 8.8 L/kg – – – 2.44 2.56 Talbert and Fletchall, 1965 
Menfro sl 4 85 11 9.1 5.3 1.2 L/kg – – – 1.39 1.94 Talbert and Fletchall, 1965 
Na-montmorillonite – – – 87.0 9.0 150 L/g 0.64 µM/L µM/g – – Bailey et al., 1968 
Netonia sl 11 75 14 8.8 5.2 2.4 L/kg – – – 0.93 1.99 Talbert and Fletchall, 1965 
Oswego sicl 5 67 28 21.0 6.4 3.4 L/kg – – – 1.68 2.31 Talbert and Fletchall, 1965 
Putnam sl 6 74 20 12.3 5.3 2.8 L/kg – – – 1.10 2.41 Talbert and Fletchall, 1965 
Salix loam 32 50 18 17.9 6.3 4.6 L/kg – – – 1.22 2.58 Talbert and Fletchall, 1965 
Sarpy loam 40 41 19 14.3 7.1 1.5 L/kg – – – 0.75 2.30 Talbert and Fletchall, 1965 
Sharkey clay 25 30 45 28.2 5.0 55.2 L/kg – – – 1.45 3.58 Talbert and Fletchall, 1965 
Shelby loam 26 43 31 20.1 4.3 22.3 L/kg – – – 2.09 3.03 Talbert and Fletchall, 1965 
Summit sic 5 48 47 35.1 4.8 11.6 L/kg – – – 0.40 3.46 Talbert and Fletchall, 1965 
Union sl 1 79 19 6.8 5.4 6.1 L/kg – – – 1.04 2.77 Talbert and Fletchall, 1965 
Wabash clay 1 36 63 40.3 5.7 17.0 L/kg – – – 1.28 3.12 Talbert and Fletchall, 1965 
Waverley sl 14 16 20 12.8 6.4 3.8 L/kg – – – 1.16 2.52 Talbert and Fletchall, 1965 

Prometryn [7287-19-6] Bates sl 1 26 73 9.3 6.5 1.6 L/kg – – – 0.81 2.30 Talbert and Fletchall, 1965 
Baxter csl 9 72 19 11.2 6.0 4.3 L/kg – – – 1.22 2.55 Talbert and Fletchall, 1965 
Cape Fear sal 61 28 11 10.2 – 844.0 mL/g – µg/mL µg/g 5.34 4.20 Kozak et al., 1983 
Casa Grande fine loam 61.8 24.0 14.2 – 7.7 0.372 mL/g 1.00 µg/mL µg/g 0.20 2.27 Turin and Bowman, 1997 
Clarksville sl 20 67 13 5.7 5.7 5.1 L/kg – – – 0.81 2.80 Talbert and Fletchall, 1965 
Collestrada clay loam 30.0 41.7 28.3 17.0c 8.20 1.57 mL/g 0.75 µg/mL µg/g 0.76 2.32 Businelli, 1997  
Cumberland csl 20 70 17 6.5 6.4 1.4 L/kg – – – 0.70 2.30 Talbert and Fletchall, 1965 
Eldon sl 8 72 20 12.9 5.9 3.6 L/kg – – – 1.74 2.32 Talbert and Fletchall, 1965 
Gerald sl 1 26 73 11.0 4.7 9.4 L/kg – – – 1.57 2.78 Talbert and Fletchall, 1965 
Grundy sicl 3 67 30 13.5 5.6 9.2 L/kg – – – 2.09 2.64 Talbert and Fletchall, 1965 
Knox sl 4 72 24 18.8 5.4 8.4 L/kg – – – 1.68 2.70 Talbert and Fletchall, 1965 
Lebanon sl 13 70 17 7.7 4.9 9.0 L/kg – – – 1.04 2.35 Talbert and Fletchall, 1965 
Lindley loam 30 44 26 6.9 4.7 7.9 L/kg – – – 0.87 2.96 Talbert and Fletchall, 1965 
Marian sl 9 74 17 9.9 4.6 14.2 L/kg – – – 0.81 3.24 Talbert and Fletchall, 1965 
Marshall sicl 4 66 30 21.3 5.4 12.3 L/kg – – – 2.44 2.70 Talbert and Fletchall, 1965 
Menfro sl 4 85 11 9.1 5.3 3.3 L/kg – – – 1.39 2.38 Talbert and Fletchall, 1965 
Netonia sl 11 75 14 8.8 5.2 3.5 L/kg – – – 0.93 2.16 Talbert and Fletchall, 1965 
Norfolk fsl 87 11 2 2.3 – 87 mL/g – µg/mL µg/g 0.99 3.94 Kozak et al., 1983 
Oswego sicl 5 67 28 21.0 6.4 5.0 L/kg – – – 1.68 2.47 Talbert and Fletchall, 1965 
Putnam sl 6 74 20 12.3 5.3 3.8 L/kg – – – 1.10 2.54 Talbert and Fletchall, 1965 
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   % % %      C x/m foc log  
Compound [CASRN] Adsorbent sand  silt clay CEC pH KF units 1/n units units % Koc

b Reference  
Rains fine loamy sand 52 41 7 7.1 – 139.0 mL/g – µg/mL µg/g 1.45 3.98 Kozak et al., 1983 
Salix loam 32 50 18 17.9 6.3 6.4 L/kg – – – 1.22 2.72 Talbert and Fletchall, 1965 
Sarpy loam 40 41 19 14.3 7.1 2.9 L/kg – – – 0.75 2.59 Talbert and Fletchall, 1965 
Sharkey clay 25 30 45 28.2 5.0 43.4 L/kg – – – 1.45 3.48 Talbert and Fletchall, 1965 
Shelby loam 26 43 31 20.1 4.3 22.1 L/kg – – – 2.09 3.02 Talbert and Fletchall, 1965 
Summit sic 5 48 47 35.1 4.8 17.7 L/kg – – – 0.40 3.65 Talbert and Fletchall, 1965 
Union sl 1 79 19 6.8 5.4 8.6 L/kg – – – 1.04 2.92 Talbert and Fletchall, 1965 
Wabash clay 1 36 63 40.3 5.7 17.3 L/kg – – – 1.28 3.13 Talbert and Fletchall, 1965 
Waverley sl 14 16 20 12.8 6.4 5.8 L/kg – – – 1.16 2.70 Talbert and Fletchall, 1965 

Propachlor [1918-16-7] Cellulose – – – – – 140 mL/g – – – – 2.39 Torrents et al., 1997 
 Chitin – – – – – 22.9 mL/g – – – – 1.61 Torrents et al., 1997 
 Collagen – – – – – 1.45 mL/g – – – – 0.11 Torrents et al., 1997 
 Lignin – – – – – 0.57 mL/g – – – – 2.85 Torrents et al., 1997 

Propanil [709-98-8] H-montmorillonite – – – 73.5 9.0 65 L/g 0.59 µM/L µM/g – – Bailey et al., 1968 
 Na-montmorillonite – – – 87.0 9.0 16 L/g 1.11 µM/L µM/g – – Bailey et al., 1968 
 Fresno, CA soil 86.6 6.2 7.2 – 7.7 0.06 L/kg – mg/L mg/kg 0.02 2.48 Deeley et al., 1991 
 Fresno, CA soil 83.9 4.1 12.0 – 7.3 0.07 L/kg – mg/L mg/kg 0.02 2.54 Deeley et al., 1991 

Propanoic acid [79-09-4] Poly(4-vinyl pyridine) – – – – – 0.020 L/g 0.905 mg/L mg/g – – Chanda et al., 1985 
 Polybenzimidazole – – – – – 0.620 L/g 0.628 mg/L mg/g – – Chanda et al., 1985 

1-Propanol [71-23-8] Dowex-1 resin – – – – – 0.945 unitless – – – – – Small and Bremer, 1964 
 Dowex-1-X2 resin – – – – – 1.8 unitless – – – – – Small and Bremer, 1964 

Propazine [139-40-0] Bates sl 1 26 73 9.3 6.5 0.7 L/kg – – – 0.81 1.94 Talbert and Fletchall, 1965 
Baxter csl 9 72 19 11.2 6.0 1.9 L/kg – – – 1.22 2.19 Talbert and Fletchall, 1965 
Clarksville sl 20 67 13 5.7 5.7 2.1 L/kg – – – 0.81 2.41 Talbert and Fletchall, 1965 
Cumberland csl 20 70 17 6.5 6.4 0.7 L/kg – – – 0.70 2.00 Talbert and Fletchall, 1965 
Eldon sl 8 72 20 12.9 5.9 1.8 L/kg – – – 1.74 2.01 Talbert and Fletchall, 1965 
Evouettes soil 38.4 49.4 12.2 – 6.1 2.29 µg/g 1.15 – – 2.09 2.04 Burkhard and Guth, 1981 
Gerald sl 1 26 73 11.0 4.7 1.8 L/kg – – – 1.57 2.06 Talbert and Fletchall, 1965 
Grundy sicl 3 67 30 13.5 5.6 2.8 L/kg – – – 2.09 2.13 Talbert and Fletchall, 1965 
Hickory Hill silt – – – – – 11.9 mL/g – µg/mL µg/g 3.27 2.56 Brown and Flagg, 1981 
Knox sl 4 72 24 18.8 5.4 2.7 L/kg – – – 1.68 2.21 Talbert and Fletchall, 1965 
Lebanon sl 13 70 17 7.7 4.9 2.0 L/kg – – – 1.04 2.28 Talbert and Fletchall, 1965 
Lindley loam 30 44 26 6.9 4.7 2.2 L/kg – – – 0.87 2.40 Talbert and Fletchall, 1965 
Lintonia loamy sand 84 11 5 3.2 5.3 0.1 L/kg – – – 0.35 1.46 Talbert and Fletchall, 1965 
Marian sl 9 74 17 9.9 4.6 2.1 L/kg – – – 0.81 2.41 Talbert and Fletchall, 1965 
Marshall sicl 4 66 30 21.3 5.4 3.0 L/kg – – – 2.44 2.09 Talbert and Fletchall, 1965 
Menfro sl 4 85 11 9.1 5.3 1.8 L/kg – – – 1.39 2.11 Talbert and Fletchall, 1965 
Na-montmorillonite – – – 87.0 9.0 18 L/g 1.12 µM/L µM/g – – Bailey et al., 1968 
Netonia sl 11 75 14 8.8 5.2 1.4 L/kg – – – 0.93 2.09 Talbert and Fletchall, 1965 
Oswego sicl 5 67 28 21.0 6.4 1.9 L/kg – – – 1.68 2.05 Talbert and Fletchall, 1965 
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Putnam sl 6 74 20 12.3 5.3 1.1 L/kg – – – 1.10 2.00 Talbert and Fletchall, 1965 
Salix loam 32 50 18 17.9 6.3 1.9 L/kg – – – 1.22 2.19 Talbert and Fletchall, 1965 
Sarpy loam 40 41 19 14.3 7.1 1.2 L/kg – – – 0.75 2.20 Talbert and Fletchall, 1965 
Sharkey clay 25 30 45 28.2 5.0 3.0 L/kg – – – 1.45 2.32 Talbert and Fletchall, 1965 
Shelby loam 26 43 31 20.1 4.3 2.8 L/kg – – – 2.09 2.13 Talbert and Fletchall, 1965 
Summit sic 5 48 47 35.1 4.8 3.4 L/kg – – – 0.40 2.93 Talbert and Fletchall, 1965 
Union sl 1 79 19 6.8 5.4 2.4 L/kg – – – 1.04 2.36 Talbert and Fletchall, 1965 
Vertoz soil 57.8 19.6 22.6 – 6.7 4.69 µg/g 0.98 – – 3.25 2.16 Burkhard and Guth, 1981 
Wabash clay 1 36 63 40.3 5.7 3.1 L/kg – – – 1.28 2.38 Talbert and Fletchall, 1965 
Waverley sl 14 16 20 12.8 6.4 2.0 L/kg – – – 1.16 2.24 Talbert and Fletchall, 1965 

Propham [122-42-9] Batcombe sl – – – – – – – – – – – 1.95 Briggs, 1981 
 H-montmorillonite – – – 73.5 9.0 30 L/g 0.64 µM/L µM/g – – Bailey et al., 1968 

Propiconazole [60207-90-1] Froland gleyic podozol – – – – 2.9 1,276.96 L/kg 0.75 mg/L µg/g 37.7 2.75 Thorstensen et al., 2001 
  Hole fsl 49 46 5 – 6.3 27.00 L/kg 0.88 mg/L µg/g 1.4 3.11 Thorstensen et al., 2001 
  Kroer loal 36 45 19 – 5.5 36.02 L/kg 0.81 mg/L µg/g 2.5 2.86 Thorstensen et al., 2001 
Pyrene [129-00-0] Filtrasorb 300 – – – – 5.0 65.6 L/g 0.24 mg/L mg/g – – Burks, 1981 

Filtrasorb 400 – – – – – 389 L/g 0.386 mg/L mg/g – – Walters and Luthy, 1982 
EPA-B2 sediment 67.5 18.6 13.9 3.72 6.35 760 mL/g – ng/mL ng/g 1.21 4.80 Means et al., 1980 
EPA-4 sediment 3.0 55.2 41.8 23.72 7.79 1,065 mL/g – ng/mL ng/g 2.07 4.71 Means et al., 1980 
EPA-5 sediment 33.6 31.0 35.4 19.00 7.44 1,155 mL/g – ng/mL ng/g 2.28 4.70 Means et al., 1980 
EPA-6 sediment 0.2 68.6 31.2 33.01 7.83 614 mL/g – ng/mL ng/g 0.72 4.93 Means et al., 1980 
EPA-8 sediment 82.4 6.8 10.7 3.72 8.32 101 mL/g – ng/mL ng/g 0.15 4.83 Means et al., 1980 
EPA-9 soil 7.1 17.4 75.6 12.40 8.34 71 mL/g – ng/mL ng/g 0.11 4.81 Means et al., 1980 
EPA-14 soil 2.1 63.6 34.4 18.86 4.54 277 mL/g – ng/mL ng/g 0.48 4.76 Means et al., 1980 
EPA-15 sediment 15.6 35.7 48.7 11.30 7.79 783 mL/g – ng/mL ng/g 0.95 4.92 Means et al., 1980 
EPA-18 34.6 39.5 25.8 15.43 7.76 504 mL/g – ng/mL ng/g 0.66 4.88 Means et al., 1980 
EPA-20 sediment 0.0 28.6 71.4 8.50 5.50 723 mL/g – ng/mL ng/g 1.30 4.78 Means et al., 1980 
EPA-21 50.2 7.1 42.7 8.33 7.60 1,119 mL/g – ng/mL ng/g 1.88 4.77 Means et al., 1980 
EPA-22 26.1 21.2 52.7 8.53 7.55 806 mL/g – ng/mL ng/g 1.67 5.69 Means et al., 1980 
EPA-23 17.3 69.1 13.6 31.15 6.70 1,043 mL/g – ng/mL ng/g 2.38 4.64 Means et al., 1980 
EPA-26 1.6 42.9 55.4 20.86 7.75 994 mL/g – ng/mL ng/g 1.48 4.83 Means et al., 1980 

Radium [7440-14-4] Various sediments – – – – – >336 mL/g – – – – – Kaplan and Serkiz, 2000  
Silver [7440-22-4] Various sediments – – – – – >233 mL/g – – – – – Kaplan and Serkiz, 2000  
Simazine [122-34-9] Filtrasorb 400 – – – – – 151 L/g 0.23 mg/L mg/g – – Miltner et al., 1989 

Basinger fine sand – – 1.9 1.52c 5.75 0.73 mL/g – – – 0.61 2.08 Reddy et al., 1992 
Batcombe sl – – – – – – – – – – 2.05 1.68 Briggs, 1981 
Bates sl 1 26 73 9.3 6.5 1.0 L/kg – – – 0.81 2.09 Talbert and Fletchall, 1965 
Baxter csl 9 72 19 11.2 6.0 2.3 L/kg – – – 1.22 2.28 Talbert and Fletchall, 1965 
Boca fine sand – – 3.5 10.79c 7.05 0.85 mL/g – – – 1.67 1.71 Reddy et al., 1992 
Chobee fsl – – 16.1 8.10c 7.18 1.06 mL/g – – – 1.39 1.88 Reddy et al., 1992 
Clarksville sl 20 67 13 5.7 5.7 1.4 L/kg – – – 0.81 2.24 Talbert and Fletchall, 1965 
Collombey soil 87.0 10.2 2.8 – 7.8 0.64 µg/g 0.83 – – 1.28 1.81 Burkhard and Guth, 1981 
Cumberland csl 20 70 17 6.5 6.4 1.2 L/kg – – – 0.70 2.23 Talbert and Fletchall, 1965 
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Eldon sl 8 72 20 12.9 5.9 2.9 L/kg – – – 1.74 2.22 Talbert and Fletchall, 1965 
Evouettes soil 38.4 49.4 12.2 – 6.1 1.78 µg/g 0.74 – – 2.09 1.93 Burkhard and Guth, 1981 
Gerald sl 1 26 73 11.0 4.7 4.2 L/kg – – – 1.57 2.43 Talbert and Fletchall, 1965 
Grundy sicl 3 67 30 13.5 5.6 6.5 L/kg – – – 2.09 2.49 Talbert and Fletchall, 1965 
Holopaw fine sand – – 1.3 2.03c 6.10 0.29 mL/g – – – 0.50 1.76 Reddy et al., 1992 
Hickory Hill silt – – – – – 7.04 mL/g – µg/mL µg/g 3.27 2.33 Brown and Flagg, 1981 
Knox sl 4 72 24 18.8 5.4 5.1 L/kg – – – 1.68 2.48 Talbert and Fletchall, 1965 
Lintonia loamy sand 84 11 5 3.2 5.3 1.0 L/kg – – – 0.35 2.46 Talbert and Fletchall, 1965 
Marian sl 9 74 17 9.9 4.6 3.5 L/kg – – – 0.81 2.64 Talbert and Fletchall, 1965 
Marshall sicl 4 66 30 21.3 5.4 7.2 L/kg – – – 2.44 2.47 Talbert and Fletchall, 1965 
Menfro sl 4 85 11 9.1 5.3 2.5 L/kg – – – 1.39 2.25 Talbert and Fletchall, 1965 
Netonia sl 11 75 14 8.8 5.2 3.0 L/kg – – – 0.93 2.09 Talbert and Fletchall, 1965 
Oswego sicl 5 67 28 21.0 6.4 3.9 L/kg – – – 1.68 2.37 Talbert and Fletchall, 1965 
Pineda fine sand – – 0.5 8.40c 7.11 0.55 mL/g – – – 1.22 1.65 Reddy et al., 1992 
Putnam sl 6 74 20 12.3 5.3 2.2 L/kg – – – 1.10 2.30 Talbert and Fletchall, 1965 
Riviera fine sand – – 5.1 4.11c 6.20 0.59 mL/g – – – 0.94 1.80 Reddy et al., 1992 
Sharkey clay 25 30 45 28.2 5.0 7.0 L/kg – – – 1.45 2.68 Talbert and Fletchall, 1965 
Shelby loam 26 43 31 20.1 4.3 5.1 L/kg – – – 2.09 2.39 Talbert and Fletchall, 1965 
Union sl 1 79 19 6.8 5.4 3.8 L/kg – – – 1.04 2.56 Talbert and Fletchall, 1965 
Vertoz soil 57.8 19.6 22.6 – 6.7 2.88 µg/g 0.84 – – 3.25 1.95 Burkhard and Guth, 1981 
Wabasso sand – – 2.4 2.54c 6.62 0.80 mL/g – – – 0.61 2.12 Reddy et al., 1992 
Waverley sl 14 16 20 12.8 6.4 1.0 L/kg – – – 1.16 1.94 Talbert and Fletchall, 1965 

Simeton [673-04-1] Na-montmorillonite – – – 87.0 9.0 2,200 L/g 0.31 µM/L µM/g – – Bailey et al., 1968 
Strontium [7440-24-6] Various sediments – – – – – >1.656 L/g – – – – – Kaplan and Serkiz, 2000  
Strychnine [57-24-9] Ascalon sal 76 12 12 11.5 8.3 95 mL/g 0.97 µg/mL µg/g 0.68 4.14 Starr et al., 1996 

 Kim loam 54 21 25 16.4 8.0 169 mL/g 0.93 µg/mL µg/g 1.05 4.20 Starr et al., 1996 
 Orovada fsl – – – 6.8 8.0 8.0 L/mg 0.41 mg/L µg/g 0.46 3.24 Miller et al., 1983 
 Rose Creek Variant fsl – – – 13.5 7.6 53.9 L/mg 0.58 mg/L µg/g 0.31 4.24 Miller et al., 1983 
 Table Mountain scl 51 29 20 15.3 7.7 119 mL/g 0.82 µg/mL µg/g 1.26 3.97 Starr et al., 1996 
 Truckee sl – – – 16.2 7.7 83.0 L/mg 0.67 mg/L µg/g 1.14 3.86 Miller et al., 1983 
 Valent loamy sand 89 2 9 2.3 6.7 40 mL/g 0.75 µg/mL µg/g 0.25 4.20 Starr et al., 1996 

Styrene [100-42-5] Filtrasorb 300 – – – – 5.3/7.4 120 L/g 0.56 mg/L mg/g – – Dobbs and Cohen, 1980 
Sulfur [7704-34-9], as SO4

2- Molokai soil 25.7 46.2 28.2 11.0c 6.0 0.42 L/kg 1.108d mg/L mg/kg 1.67 1.40 Buchter et al., 1989 
2,4,5-T [93-76-5] H-montmorillonite – – – 73.5 9.0 105 L/g 0.42 µM/L µM/g – – Bailey et al., 1968 
Tebuconazole [107534-96-3] Sandy loam soil – – – 9.0 6.6 5.80 mL/g – – – 1.24 2.67 Xu et al., 1999 
Technetium [7440-26-8] Various sediments – – – – – >0.5 mL/g – – – – – Kaplan and Serkiz, 2000  
Terbacil [5902-51-2] Cecil sal 65.8 19.5 14.7 6.8 5.6 0.38 – 0.99d – – 0.90 1.63 Rao and Davidson, 1979 

 Eustis fine sand 93.8 3.0 3.2 5.2 5.6 0.12 – 0.88d – – 0.56 1.33 Rao and Davidson, 1979 
 Webster sicl 18.4 45.3 38.3 54.7 7.3 2.46 – 0.88d – – 3.87 1.80 Rao and Davidson, 1979 

Terbufos [13071-79-9] Clarion soil 37 42 21 21.02 5.00 8.30 L/kg 0.96 µM/L µM/kg 2.64 2.50 Felsot and Dahm, 1979 
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 Harps soil 21 55 24 37.84 7.30 21.13 L/kg 0.97 µM/L µM/kg 3.80 2.75 Felsot and Dahm, 1979 
 Peat 42 39 19 77.34 6.98 52.72 L/kg 0.97 µM/L µM/kg 18.36 2.46 Felsot and Dahm, 1979 

Sarpy fsl 77 15 8 5.71 7.30 3.34 L/kg 0.95 µM/L µM/kg 0.51 2.82 Felsot and Dahm, 1979 
 Thurman fsl 83 9 8 6.01 6.83 11.40 L/kg 0.94 µM/L µM/kg 1.07 3.03 Felsot and Dahm, 1979 

Terbuthylazine [5915-41-3] Collombey soil 87.0 10.2 2.8 – 7.8 2.22 µg/g 0.86 – – 1.28 2.24 Burkhard and Guth, 1981 
Evouettes soil 38.4 49.4 12.2 – 6.1 9.36 µg/g 0.83 – – 2.09 2.65 Burkhard and Guth, 1981 
Vertoz soil 57.8 19.6 22.6 – 6.7 14.5 µg/g 0.76 – – 3.25 2.65 Burkhard and Guth, 1981 

Terbutylazine [5915-41-3] Collestrada clay loam 30.0 41.7 28.3 17.0c 8.20 2.31 mL/g 1.25 µg/mL µg/g 0.76 2.48 Businelli, 1997  
1,2,3,4-Tetrachlorobenzene 

[634-66-2] Clay loam – – – 12.4 5.91 47.0 L/g 0.893 mg/L mg/g 1.42 3.52 Kishi et al., 1990 
Clay loam – – – 35.0 4.89 341 L/g 1.00 mg/L mg/g 10.40 3.52 Kishi et al., 1990 
Light clay – – – 13.2 5.18 122 L/g 1.00 mg/L mg/g 1.51 3.91 Kishi et al., 1990 
Light clay – – – 28.3 5.26 180 L/g 0.866 mg/L mg/g 3.23 3.75 Kishi et al., 1990 
Sandy loam – – – 35.0 5.41 315 L/g 0.883 mg/L mg/g 7.91 3.48 Kishi et al., 1990 

1,2,4,5-Tetrachlorobenzene 
[95-94-3] KS1 sediment – – – – – 37.9 mL/g – – – 0.73 3.72 Schwarzenbach and Westall, 

             1981 
KS1H sediment – – – – – 6.2 mL/g – – – 0.08 3.89 Schwarzenbach and Westall, 
             1981 
Kaolin – – – – – 4.9 mL/g – – – 0.06 3.91 Schwarzenbach and Westall, 
             1981 
γ-Alumina – – – – – 2.2 mL/g – – – <0.01 – Schwarzenbach and Westall, 
             1981 
Silica – – – – – 12.1 mL/g – – – <0.01 – Schwarzenbach and Westall,  
             1981 

2,2′,4,5-Tetrachlorobiphenyl 
[41464-40-8] Lucustrine sediment – – – – – 6,193 – 1.15 µg/L – 1.42 5.64 Chin et al., 1988 

2,2′,5,5′-Tetrachlorobiphenyl 
[35693-99-3] Catlin Ap 0 69 21 18.1 6.1 – – – – – – 5.37 Girvin and Scott, 1997 

Cloudland E 41 40 19 3 4.7 – – – – – – 5.64 Girvin and Scott, 1997 
Kenoma Ap 8 70 22 11.8 6.2 – – – – – – 5.31 Girvin and Scott, 1997 
Kenoma C 8 45 37 24.6 7.2 – – – – – – 5.49 Girvin and Scott, 1997 
Norborne Ap 23 59 18 15.8 7.3 – – – – – – 5.32 Girvin and Scott, 1997 
Kenoma Bt2 5 42 53 33.2 6.0 – – – – – – 5.38 Girvin and Scott, 1997 
Norborne Bt1 44 39 17 13.8 7.2 – – – – – – 5.31 Girvin and Scott, 1997 
Norborne Bt2 47 37 16 12.8 7.2 – – – – – – 5.38 Girvin and Scott, 1997 

2,2′,6,6′-Tetrachlorobiphenyl 
[15968-05-5] Doe Run Pond 56.0 44.0 <1.0 – 6.1 1,080 unitless – mg/g mg/g 1.4 4.89 Steen et al., 1978 

Hickory Hill Pond 55.0 45.0 <1.0 – 6.3 1,270 unitless – mg/g mg/g 2.4 4.72 Steen et al., 1978 
Oconee River 93.0 6.0 1.0 – 6.5 510 unitless – mg/g mg/g 0.4 5.11 Steen et al., 1978 
USDA Pond – – – – 6.4 650 unitless – mg/g mg/g 0.8 4.91 Steen et al., 1978  

2,3′,4′,5-Tetrachlorobiphenyl 
[32598-11-1] Doe Run Pond 56.0 44.0 <1.0 – 6.1 990  unitless – mg/g mg/g 1.4 4.85 Steen et al., 1978 
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Hickory Hill Pond 55.0 45.0 <1.0 – 6.3 1,180 unitless – mg/g mg/g 2.4 4.69 Steen et al., 1978 
Oconee River 93.0 6.0 1.0 – 6.5 420 unitless – mg/g mg/g 0.4 5.02 Steen et al., 1978 
USDA Pond – – – – 6.4 580 unitless – mg/g mg/g 0.8 4.86 Steen et al., 1978  

1,1,2,2-Tetrachloroethane 
[79-34-5] Filtrasorb 300 – – – – 5.3 10.6 L/g 0.37 mg/L mg/g – – Dobbs and Cohen, 1980 

Tetrachloroethylene [127-18-4] Filtrasorb 300 – – – – 5.3 50.8 L/g 0.56 mg/L mg/g – – Dobbs and Cohen, 1980 
 Filtrasorb F-400 – – – – 6.0 10,389 L/g 0.458 µg/L µg/g – – 11 °C, Crittenden et al., 1985 

  Nuchar 4 x 20 mesh – – – – 7.0 25,280 L/kg 0.57 mg/L mg/kg 74.00 3.16 Biswas et al., 1992 
  Organic top soil – – – 23.3 7.2 14.46 L/kg 0.95 mg/L mg/kg 11.74 1.35 Biswas et al., 1992 
  Peat moss – – – ~150 3.5 264 L/kg 0.87 mg/L mg/kg 49.42 1.91 Biswas et al., 1992 
  Sandy loam soil – – – 14.2 6.4 5.19 L/kg 0.66 mg/L mg/kg 1.0 2.40 Biswas et al., 1992 

Westvaco WV-C – – – – 6.0 7,524 L/g 0.502 µg/L µg/g – – 21 °C, Crittenden et al., 1985 
Agricultural soil 65.2 25.6 9.2 9.0 7.4 4.51 L/kg – mol/L mol/kg 2.2 2.31 Seip et al., 1986 
Forest soil 97.3 2.2 0.5 0.48 5.6 0.35 L/kg – mol/L mol/kg 0.2 2.25 Seip et al., 1986 
Leie River clay 0 0 100 – – 17.3 L/kg – – – 4.12 2.62 2.3 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 25.6 L/kg – – – 4.12 2.79 3.8 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 22.7 L/kg – – – 4.12 2.74 6.2 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 26.1 L/kg – – – 4.12 2.80 8.0 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 29.1 L/kg – – – 4.12 2.85 13.5 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 25.1 L/kg – – – 4.12 2.78 18.6 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 27.9 L/kg – – – 4.12 2.83 25.0 °C, Dewulf et al., 1999 

2,3,4,5-Tetrachlorophenol Aquatic humic sorbent – – – – 3 – – – – – – 3.30 Peuravuori et al., 2002 
 [4901-51-3] Aquatic humic sorbent – – – – 5.5 – – – – – – 3.00 Peuravuori et al., 2002 
  Aquatic humic sorbent – – – – 7 – – – – – – 2.50 Peuravuori et al., 2002 
2,3,4,6-Tetrachlorophenol 

[58-90-3] Agricultural soil 65.2 25.6 9.2 9.0 7.4 3.38 L/kg – mol/L mol/kg 2.2 2.19 Seip et al., 1986 
Forest soil 69.5 20.5 10.1 2.9 4.2 >17 L/kg – mol/L mol/kg 3.7 >2.68 Seip et al., 1986 
Forest soil 97.3 2.2 0.5 0.48 5.6 1.50 L/kg – mol/L mol/kg 0.2 2.88 Seip et al., 1986 
Holten humic sand – – – – 4.7 251.2 L/kg 1.00 µg/L µg/kg 0.032 – Lagas, 1988 
Kootwijk humic sand – – – – 3.4 79.4 L/kg 1.00 µg/L µg/kg 0.017 – Lagas, 1988 
Maasdijk light loam – – – – 7.5 2.5 L/kg 1.11 µg/L µg/kg 0.009 – Lagas, 1988 
Opijnen heavy loam – – – – 7.1 10.0 L/kg 1.25 µg/L µg/kg 0.017 – Lagas, 1988 
Rolde humic sand – – – – 4.9 100.0 L/kg 1.11 µg/L µg/kg 0.022 – Lagas, 1988 
Schipluiden peat – – – – 4.6 1,259 L/kg 1.25 µg/L µg/kg 0.298 – Lagas, 1988 

1,2,3,4-Tetrahydronaphthalene 
[119-64-2] Filtrasorb 300 – – – – 5.3/7.4 74 L/g 0.81 mg/L mg/g – – Dobbs and Cohen, 1980 

Thallium [7440-28-0] Various sediments – – – – – >41 mL/g – – – – – Kaplan and Serkiz, 2000  
Thiazafluron [25366-23-8] Fluka humic acid – – – – 4.6 24.9 mM/kg 1.14 mM/L mM/kg – – Celis et al., 1997 
  Soil humic acid – – – – 2.9 18.3 mM/kg 1.09 mM/L mM/kg – – Celis et al., 1997 
Thiram [137-26-8] AL-01 soil – – 13.1 13.1c 8.5 12.00 L/kg 0.42d mg/L mg/kg 1.17 3.01 Valverde-García et al., 1988 
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AL-02 soil – – 14.3 11.9c 8.5 12.93 L/kg 0.47d mg/L mg/kg 1.48 2.94 Valverde-García et al., 1988 
AL-03 soil – – 7.8 6.3c 8.5 9.15 L/kg 0.56d mg/L mg/kg 0.65 3.15 Valverde-García et al., 1988 
AL-04 soil – – 4.1 10.0c 8.5 11.17 L/kg 0.32d mg/L mg/kg 1.65 2.83 Valverde-García et al., 1988 
AL-05 soil – – 5.9 3.8c 8.5 4.81 L/kg 0.58d mg/L mg/kg 0.37 3.11 Valverde-García et al., 1988 
AL-06 soil – – 12.2 4.4c 8.5 8.08 L/kg 0.60d mg/L mg/kg 0.33 3.39 Valverde-García et al., 1988 
AL-07 soil – – 14.1 25.6c 8.5 13.73 L/kg 0.42d mg/L mg/kg 2.06 2.82 Valverde-García et al., 1988 
AL-08 soil – – 11.7 9.4c 8.5 11.96 L/kg 0.46d mg/L mg/kg 0.91 3.12 Valverde-García et al., 1988 

Thorium [7440-29-1] Various sediments – – – – – >115 mL/g – – – – – Kaplan and Serkiz, 2000  
Thymine [65-71-4] Filtrasorb 300 – – – – 5.3/7.4 27 L/g 0.51 mg/L mg/g – – Dobbs and Cohen, 1980 
Toluene [108-88-3] Filtrasorb 300 – – – – 5.6 26.1 L/g 0.44 mg/L mg/g – – Dobbs and Cohen, 1980 

Filtrasorb 300 – – – – 5.0 40.2 L/g 0.35 mg/L mg/g – – Burks, 1981 
Filtrasorb 400 – – – – – 0.090 L/g 0.30 mg/L mg/g – – El-Dib and Badawy, 1979 
Agricultural soil 65.2 25.6 9.2 9.0 7.4 2.08 L/kg – mol/L mol/kg 2.2 1.97 Seip et al., 1986 
Cohansey Sand 90.0 8.0 2.0 5.1 3.8 19.3 L/kg 0.982 mg/L µg/g 2.55 2.87 Uchrin and Mangels, 1987 
Forest soil 69.5 20.5 10.1 2.9 4.2 4.95 L/kg – mol/L mol/kg 3.7 2.13 Seip et al., 1986 
Forest soil 97.3 2.2 0.5 0.48 5.6 0.11 L/kg – mol/L mol/kg 0.2 1.74 Seip et al., 1986 
Leie River clay 0 0 100 – – 7.04 L/kg – – – 4.12 2.23 2.3 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 8.51 L/kg – – – 4.12 2.32 3.8 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 8.88 L/kg – – – 4.12 2.33 6.2 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 8.92 L/kg – – – 4.12 2.34 8.0 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 10.3 L/kg – – – 4.12 2.40 13.5 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 8.47 L/kg – – – 4.12 2.31 18.6 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 9.08 L/kg – – – 4.12 2.34 25.0 °C, Dewulf et al., 1999 
PRM sal 70.4 24.0 5.6 5.6 5.5 143.7 L/kg 0.998 mg/L µg/g 1.28 4.04 Uchrin and Mangels, 1987 

o-Toluic acid [118-90-1] Carbon (200 mesh) – – – – – 0.95 unitless 0.388 mg/L mg/kg – – 20 °C, Hartman et al., 1946 
Carbon (200 mesh) – – – – – 0.85 unitless 0.388 mg/L mg/kg – – 30 °C, Hartman et al., 1946 
Carbon (200 mesh) – – – – – 0.56 unitless 0.388 mg/L mg/kg – – 40 °C, Hartman et al., 1946 
Carbon (200 mesh) – – – – – 0.30 unitless 0.388 mg/L mg/kg – – 50 °C, Hartman et al., 1946 

m-Toluic acid [99-04-7] Carbon (200 mesh) – – – – – 0.98 unitless 0.358 mg/L mg/kg – – 20 °C, Hartman et al., 1946 
Carbon (200 mesh) – – – – – 0.87 unitless 0.358 mg/L mg/kg – – 30 °C, Hartman et al., 1946 
Carbon (200 mesh) – – – – – 0.66 unitless 0.358 mg/L mg/kg – – 40 °C, Hartman et al., 1946 
Carbon (200 mesh) – – – – – 0.42 unitless 0.358 mg/L mg/kg – – 50 °C, Hartman et al., 1946 

p-Toluic acid [99-94-5] Carbon (200 mesh) – – – – – 1.36 unitless 0.370 mg/L mg/kg – – 20 °C, Hartman et al., 1946 
Carbon (200 mesh) – – – – – 1.19 unitless 0.370 mg/L mg/kg – – 30 °C, Hartman et al., 1946 
Carbon (200 mesh) – – – – – 0.93 unitless 0.370 mg/L mg/kg – – 40 °C, Hartman et al., 1946 
Carbon (200 mesh) – – – – – 0.65 unitless 0.370 mg/L mg/kg – – 50 °C, Hartman et al., 1946 

m-Toluidine [108-44-1] Batcombe sl – – – – – – – – – – – 1.65 Briggs, 1981 
p-Toluidine [106-49-0] Batcombe sl – – – – – – – – – – – 1.90 Briggs, 1981 

Milford sicl 4.3 58.7 37.0 45.4c 6.4 13.21 L/kg 0.992 nM/L nM/kg – 2.71 Graveel et al., 1986 
Morocco silty sand 76.6 21.3 2.1 16.9c 4.7 5.97 L/kg 1.062 nM/L nM/kg – 2.51 Graveel et al., 1986 
Oakville silty sand 83.2 12.7 4.1 10.2c 5.2 5.36 L/kg 1.061 nM/L nM/kg – 2.70 Graveel et al., 1986 

Triadimefon [43121-43-3] Alisol 65 11 24 – 5.9 1.65 mL/g 0.93 µg/mL µg/g 0.6 2.44 Singh, 2002 
  Inceptisol 78 9 12 – 8.0 1.33 mL/g 0.92 µg/mL µg/g 0.5 2.42 Singh, 2002 
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     % % %      C x/m foc log  
Compound [CASRN] Adsorbent sand  silt clay CEC pH KF units 1/n units units % Koc

b Reference  
Inceptisol 76 11 13 – 7.5 0.45 mL/g 1.04µg/mL µg/g 0.4 2.12Singh, 2002 
  Vertisol 44 26 30 – 7.8 1.26 mL/g 0.87 µg/mL µg/g 0.3 2.50 Singh, 2002 
  Vertisol 39 24 37 – 7.7 1.21 mL/g 0.95 µg/mL µg/g 0.8 2.30 Singh, 2002 
  Winder fs – – 3.08 – 5.8 1.33 L/kg 0.74 mg/L mg/g 0.29 2.66 Celis et al., 1999 
  Hanford sal – – 6.90 – 6.1 1.55 L/kg 0.75 mg/L mg/g 0.41 2.58 Celis et al., 1999 
  Tidton sal – – 10.6 – 5.9 1.96 L/kg 0.77 mg/L mg/g 0.70 2.45 Celis et al., 1999 
  Dundee sicl – – 27.0 – 5.4 22.0 L/kg 0.76 mg/L mg/g 1.05 3.32 Celis et al., 1999 
  Oska-Martin sic – – 42.5 – 4.9 16.5 L/kg 0.73 mg/L mg/g 1.34 3.09 Celis et al., 1999 
  Waukegan sl – – 22.0 – 5.8 14.6 L/kg 0.71 mg/L mg/g 1.80 2.91 Celis et al., 1999 
  Crane sl – – 26.1 – 4.6 9.76 L/kg 0.75 mg/L mg/g 2.50 2.59 Celis et al., 1999 
  Drummer sicl – – 32.1 – 5.3 13.6 L/kg 0.76 mg/L mg/g 3.95 2.54 Celis et al., 1999 
Triadimenol [55219-65-3] Sandy loam soil – – – 9.0 6.6 1.10 mL/g – – – 1.24 1.95 Xu et al., 1999 
Trichloroacetic acid[76-03-9] Filtrasorb 400 – – – – 5.6 11.700 L/g 0.216 µg/L µg/g – – Speth and Miltner, 1998 
2,3,6-Trichloroanisole 

[50375-10-5] Aqua Nuchar – – – – – 4.6 L/mg 1.53 ng/L ng/g – – Lalezary et al., 1986 
1,2,3-Trichlorobenzene [87-61-6] Clay loam – – – 12.4 5.91 10.7 L/g 0.854 mg/L mg/g 1.42 3.18 Kishi et al., 1990 

Clay loam – – – 35.0 4.89 180 L/g 1.00 mg/L mg/g 10.40 3.23 Kishi et al., 1990 
Light clay – – – 13.2 5.18 36.5 L/g 1.00 mg/L mg/g 1.51 3.38 Kishi et al., 1990 
Light clay – – – 28.3 5.26 85.7 L/g 0.965 mg/L mg/g 3.23 3.43 Kishi et al., 1990 
Sandy loam – – – 35.0 5.41 143 L/g 0.979 mg/L mg/g 7.91 3.26 Kishi et al., 1990 

1,2,4-Trichlorobenzene 
[120-82-1] Filtrasorb 300 – – – – 5.3 157 L/g 0.31 mg/L mg/g – – Dobbs and Cohen, 1980 

KS1 sediment – – – – – 14.5 mL/g – – – 0.73 3.30 Schwarzenbach and Westall, 
             1981 
KS1H sediment – – – – – 2.5 mL/g – – – 0.08 3.49 Schwarzenbach and Westall, 
             1981 
Kaolin – – – – – 2.4 mL/g – – – 0.06 3.60 Schwarzenbach and Westall, 
             1981 
γ-Alumina – – – – – 1.5 mL/g – – – <0.01 – Schwarzenbach and Westall,  
             1981 
Apison, TN soil 4 10 86 76 4.5 – unitless – – – 0.11 3.32 Southworth and Keller, 1986 
Dormont, WV soil 2 38 60 129 4.2 – unitless – – – 1.2 2.95 Southworth and Keller, 1986 
Fullerton, TN soil 11 21 68 64 4.4 – unitless – – – 0.05 3.11 Southworth and Keller, 1986 
Michawye soil – – – – – 12.45 – 1.06 µg/L – 0.13 3.98 Chin et al., 1988 
Silica – – – – – 7.6 mL/g – – – <0.01 – Schwarzenbach and Westall, 
             1981 

1,3,5-Trichlorobenzene 
[108-70-3] Agricultural soil 65.2 25.6 9.2 9.0 7.4 >9.0 L/kg – mol/L mol/kg 2.2 >2.61 Seip et al., 1986 

Forest soil 69.5 20.5 10.1 2.9 4.2 >13 L/kg – mol/L mol/kg 3.7 >2.55 Seip et al., 1986 
Forest soil 97.3 2.2 0.5 0.48 5.6 1.40 L/kg – mol/L mol/kg 0.2 2.85 Seip et al., 1986 
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2,2′,5-Trichlorobiphenyl 
[37680-65-2] Lucustrine sediment – – – – – 2,295 – 1.14 µg/L – 1.42 5.21 Chin et al., 1988 

 Michawye soil – – – – – 37.70 – 1.18 µg/L – 0.13 4.46 Chin et al., 1988 
1,1,1-Trichloroethane [71-55-6] Filtrasorb 300 – – – – 5.3 2.48 L/g 0.34 mg/L mg/g – – Dobbs and Cohen, 1980 

Leie River clay 0 0 100 – – 3.63 L/kg – – – 4.12 1.95 2.3 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 3.92 L/kg – – – 4.12 1.98 3.8 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 3.92 L/kg – – – 4.12 1.98 6.2 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 4.01 L/kg – – – 4.12 1.99 8.0 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 4.22 L/kg – – – 4.12 2.01 13.5 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 3.98 L/kg – – – 4.12 1.98 18.6 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 4.41 L/kg – – – 4.12 2.03 25.0 °C, Dewulf et al., 1999 

1,1,2-Trichloroethane [79-00-5] Filtrasorb 300 – – – – 5.3 5.81 L/g 0.60 mg/L mg/g – – Dobbs and Cohen, 1980 
Agricultural soil 65.2 25.6 9.2 9.0 7.4 1.40 L/kg – mol/L mol/kg 2.2 1.80 Seip et al., 1986 
Forest soil 69.5 20.5 10.1 2.9 4.2 4.00 L/kg – mol/L mol/kg 3.7 2.03 Seip et al., 1986 
Forest soil 97.3 2.2 0.5 0.48 5.6 0.12 L/kg – mol/L mol/kg 0.2 1.78 Seip et al., 1986 

Trichloroethylene [79-01-6] Filtrasorb 300 – – – – 5.3 28.0 L/g 0.62 mg/L mg/g – – Dobbs and Cohen, 1980 
Filtrasorb F-400 – – – – 6.0 3,390 L/g 0.42 µg/L µg/g – – 11 °C, Crittenden et al., 1985 
Hydrodarco 3000 – – – – 6.0 713 L/g 0.47 µg/L µg/g – – 21 °C, Crittenden et al., 1985 
Westvaco WV-C – – – – 6.0 2,847 L/g 0.394 µg/L µg/g – – 11 °C, Crittenden et al., 1985 
Westvaco WV-C – – – – 6.0 1,062 L/g 0.50 µg/L µg/g – – 21 °C, Crittenden et al., 1985 
Agricultural soil 65.2 25.6 9.2 9.0 7.4 2.11 L/kg – mol/L mol/kg 2.2 1.98 Seip et al., 1986 
Forest soil 69.5 20.5 10.1 2.9 4.2 5.24 L/kg – mol/L mol/kg 3.7 2.15 Seip et al., 1986 
Forest soil 97.3 2.2 0.5 0.48 5.6 0.14 L/kg – mol/L mol/kg 0.2 1.86 Seip et al., 1986 
Leie River clay 0 0 100 – – 7.05 L/kg – – – 4.12 2.23 2.3 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 8.71 L/kg – – – 4.12 2.32 3.8 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 9.15 L/kg – – – 4.12 2.35 6.2 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 9.08 L/kg – – – 4.12 2.34 8.0 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 8.93 L/kg – – – 4.12 2.34 13.5 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 9.53 L/kg – – – 4.12 2.36 18.6 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 10.6 L/kg – – – 4.12 2.41 25.0 °C, Dewulf et al., 1999 

Trichlorofluoromethane 
[75-69-4] Filtrasorb 300 – – – – 5.3 5.6 L/g 0.24 mg/L mg/g – – Dobbs and Cohen, 1980 

4,5,6-Trichloroguaiacol 
[2668-24-8] Agricultural soil 65.2 25.6 9.2 9.0 7.4 >10.2 L/kg – mol/L mol/kg 2.2 >2.67 Seip et al., 1986 

 Forest soil 69.5 20.5 10.1 2.9 4.2 >17 L/kg – mol/L mol/kg 3.7 >2.68 Seip et al., 1986 
 Forest soil 97.3 2.2 0.5 0.48 5.6 1.94 L/kg – mol/L mol/kg 0.2 2.99 Seip et al., 1986 

2,4,5-Trichlorophenol [95-95-4] Brookston clay loam – – – 22.22 5.7 9.75 mL/g 0.71 µM/mL µM/g 2.96 2.56 Boyd, 1982 
Holten humic sand – – – – 4.7 199.5 L/kg 1.25 µg/L µg/kg 0.032 – Lagas, 1988 
Kootwijk humic sand – – – – 3.4 63.1 L/kg 1.11 µg/L µg/kg 0.017 – Lagas, 1988 
Maasdijk light loam – – – – 7.5 12.6 L/kg 1.25 µg/L µg/kg 0.009 – Lagas, 1988 
Opijnen heavy loam – – – – 7.1 31.6 L/kg 1.25 µg/L µg/kg 0.017 – Lagas, 1988 
Rolde humic sand – – – – 4.9 100.0 L/kg 1.11 µg/L µg/kg 0.022 – Lagas, 1988 
Schipluiden peat – – – – 4.6 1,259 L/kg 1.25 µg/L µg/kg 0.298 – Lagas, 1988 
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Compound [CASRN] Adsorbent sand  silt clay CEC pH KF units 1/n units units % Koc
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2,4,6-Trichlorophenol [88-06-2] Aquatic humic sorbent – – – – 3 – – – – – – 2.81 Peuravuori et al., 2002 
  Aquatic humic sorbent – – – – 5.5 – – – – – – 2.57 Peuravuori et al., 2002 
  Aquatic humic sorbent – – – – 7 – – – – – – 2.27 Peuravuori et al., 2002 
  Agricultural soil 65.2 25.6 9.2 9.0 7.4 2.01 L/kg – mol/L mol/kg 2.2 1.96 Seip et al., 1986 

 Forest soil 69.5 20.5 10.1 2.9 4.2 >17 L/kg – mol/L mol/kg 3.7 >2.68 Seip et al., 1986 
 Forest soil 97.3 2.2 0.5 0.48 5.6 1.13 L/kg – mol/L mol/kg 0.2 2.74 Seip et al., 1986 

Trietazine [1912-26-1] Na-montmorillonite – – – 87.0 9.0 58 L/g 1.00 µM/L µM/g – – Bailey et al., 1968 
 Hickory Hill silt – – – – – 17.9 mL/g – µg/mL µg/g 3.27 2.74 Brown and Flagg, 1981 

Trifluralin [1582-09-8] Hickory Hill silt – – – – – 999 mL/g – µg/mL µg/g 3.27 4.49 Brown and Flagg, 1981 
3-(Trifluoromethyl)aniline 

[98-16-8] Batcombe sl – – – – – – – – – – – 2.36 Briggs, 1981 
3-(Trifluoromethylphenyl) urea 

[13114-87-9] Batcombe sl – – – – – – – – – – – 1.96 Briggs, 1981 
2,3,5-Trimethylphenol 

[697-82-5] Apison, TN soil 4 10 86 76 4.5 – unitless – – – 0.11 3.76 Southworth and Keller, 1986 
 Dormont, WV soil 2 38 60 129 4.2 – unitless – – – 1.2 2.41 Southworth and Keller, 1986 
 Fullerton, TN soil 11 21 68 64 4.4 – unitless – – – 0.05 3.81 Southworth and Keller, 1986 

Triticonazole [131983-72-7] Typic Eutrochrept 14.9 55.3 29.8 – 8.2 4.45 L/kg 0.90 mg/L mg/kg 1.04 2.62 Beigel et al., 1997 
Uranium [7440-61-1] Various sediments – – – – – >170 mL/g – – – – – Kaplan and Serkiz, 2000  
Vanadium [7440-62-2], as VO3

- Alligator soil 5.9 39.4 54.7 30.2c 4.8 142 L/kg 0.592d mg/L mg/kg 1.54 3.96 Buchter et al., 1989 
Calciorthid sediment 70.0 19.3 10.7 14.7c 8.5 10.8 L/kg 0.857d mg/L mg/kg 0.44 3.39 Buchter et al., 1989 
Cecil soil 78.8 12.9 8.3 2.0c 5.7 39.7 L/kg 0.629d mg/L mg/kg 0.61 3.81 Buchter et al., 1989 
Lafitte soil 60.7 21.7 17.6 26.9c 3.9 103 L/kg 0.679d mg/L mg/kg 11.6 2.95 Buchter et al., 1989 
Molokai soil 25.7 46.2 28.2 11.0c 6.0 505 L/kg 0.847d mg/L mg/kg 1.67 4.48 Buchter et al., 1989 
Norwood soil 79.2 18.1 2.8 4.1c 6.9 18.6 L/kg 0.877d mg/L mg/kg 0.21 3.95 Buchter et al., 1989 
Olivier soil 4.4 89.4 6.2 8.6c 6.6 91.2 L/kg 0.607d mg/L mg/kg 0.83 4.04 Buchter et al., 1989 
Spodosol sediment 90.2 6.0 3.8 2.7c 4.3 90.8 L/kg 0.483d mg/L mg/kg 1.98 3.66 Buchter et al., 1989 
Webster soil 27.5 48.6 23.9 48.1c 7.6 80.7 L/kg 0.762d mg/L mg/kg 4.39 3.26 Buchter et al., 1989 
Windsor soil 76.8 20.5 2.8 2.0c 5.3 153 L/kg 0.647d mg/L mg/kg 2.03 3.88 Buchter et al., 1989 

o-Xylene [95-47-6] Filtrasorb 400 – – – – – 0.120 L/g 0.22 mg/L mg/g – – El-Dib and Badawy, 1979 
Fly ash – – – – – 31.0 L/kg 0.91 mg/L µg/g – – Banerjee et al., 1988 
Leie River clay 0 0 100 – – 20.8 L/kg – – – 4.12 2.70 3.8 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 15.5 L/kg – – – 4.12 2.58 6.2 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 19.8 L/kg – – – 4.12 2.68 8.0 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 21.9 L/kg – – – 4.12 2.73 13.5 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 20.4 L/kg – – – 4.12 2.69 18.6 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 19.8 L/kg – – – 4.12 2.68 25.0 °C, Dewulf et al., 1999 

m-Xylene [108-38-3] Filtrasorb 400 – – – – 6.3 4.930 L/g 0.614 µg/L µg/g – – Speth and Miltner, 1998 
 Agricultural soil 65.2 25.6 9.2 9.0 7.4 3.47 L/kg – mol/L mol/kg 2.2 2.20 Seip et al., 1986 
 Forest soil 69.5 20.5 10.1 2.9 4.2 10.7 L/kg – mol/L mol/kg 3.7 2.46 Seip et al., 1986 
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p-Xylene [106-42-3] Filtrasorb 300 – – – – 7.3 85 L/g 0.19 mg/L mg/g – – Dobbs and Cohen, 1980 
Leie River clay 0 0 100 – – 12.7 L/kg – – – 4.12 2.49 2.3 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 23.1 L/kg – – – 4.12 2.75 3.8 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 18.3 L/kg – – – 4.12 2.65 6.2 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 23.5 L/kg – – – 4.12 2.76 8.0 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 25.3 L/kg – – – 4.12 2.79 13.5 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 24.0 L/kg – – – 4.12 2.77 18.6 °C, Dewulf et al., 1999 
Leie River clay 0 0 100 – – 24.7 L/kg – – – 4.12 2.78 25.0 °C, Dewulf et al., 1999 

Zinc [7440-66-6], as Zn2+ Alligator soil 5.9 39.4 54.7 30.2c 4.8 28.1 L/kg 1.011d mg/L mg/kg 1.54 3.26 Buchter et al., 1989 
Calciorthid sediment 70.0 19.3 10.7 14.7c 8.5 420 L/kg 0.510d mg/L mg/kg 0.44 4.98 Buchter et al., 1989 
Cecil soil 78.8 12.9 8.3 2.0c 5.7 11.2 L/kg 0.724d mg/L mg/kg 0.61 3.26 Buchter et al., 1989 
Lafitte soil 60.7 21.7 17.6 26.9c 3.9 20.1 L/kg 0.891d mg/L mg/kg 11.6 2.24 Buchter et al., 1989 
Molokai soil 25.7 46.2 28.2 11.0c 6.0 80.4 L/kg 0.675d mg/L mg/kg 1.67 3.68 Buchter et al., 1989 
Norwood soil 79.2 18.1 2.8 4.1c 6.9 42.1 L/kg 0.515d mg/L mg/kg 0.21 4.30 Buchter et al., 1989 
Olivier soil 4.4 89.4 6.2 8.6c 6.6 89.1 L/kg 0.625d mg/L mg/kg 0.83 4.03 Buchter et al., 1989 
Spodosol sediment 90.2 6.0 3.8 2.7c 4.3 2.12 L/kg 0.962d mg/L mg/kg 1.98 2.03 Buchter et al., 1989 
Webster soil 27.5 48.6 23.9 48.1c 7.6 774 L/kg 0.697d mg/L mg/kg 4.39 4.25 Buchter et al., 1989 

  Windsor soil 76.8 20.5 2.8 2.0c 5.3 9.68 L/kg 0.792d mg/L mg/kg 2.03 2.68 Buchter et al., 1989  
a meq/100 g; b Average values reported are followed by a number in parentheses indicating the number of adsorbents used in the calculation. Sharom and Solomon (1981) reported a sediment organic 
matter content of 43%. Log Koc value was calculated assuming 0.58 represents the fraction of carbon present in the organic matter. Similarly, Briggs (1981) reported sorption coefficients as log Kom and 
Talbert and Fletchall (1965) reported carbon as organic matter. Reported values were determined using the relationship Koc = 1.72Kom; c cmol(+)/kg which is defined as the sum of exchangeable cations 
that the adsorbent can adsorb at a specific pH; d Value of exponent = n; e Borate adsorption reported in terms of boron concentration; csl: clayey silt loam; CT: conventional tillage; fs: fine sand; fsl: fine 
sandy loam; GAC: granular activated carbon; lfs: loamy fine sand; ls: loamy sand; MLSS: mixed liquor suspended solids; NF: not found; NT: no tillage; scl: sandy clay loam; sed: sediment; sic: silty 
clay; sicl: silty clay loam; sal: sandy loam; sl: silt loam; SUB: chisel plow subsoil. 
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Table 16. Lowest Odor Threshold Concentrations of Organic Compounds in Water 
 
 40 °Ca 60 °Cb 
Compound [CASRN]  µg/L  Reference 
Atrazine [1912-24-9] 9,200 – Young et al., 1996 
Chlorfenvinphos [18708-87-7] 240 – Young et al., 1996 
Chlormequat chloride [999-81-5] >8,700 – Young et al., 1996 
4-Chloroanisole [623-12-1] <2.0 – Young et al., 1996 
2-Chloro-4-methylphenol [6640-27-3] 0.15 – Young et al., 1996 
4-Chloro-2-methylphenol [1570-64-5] 62 – Young et al., 1996 
4-Chloro-2-methylphenol [59-50-7] 2.5 – Young et al., 1996 
4-Chlorophenol [106-48-9] 10 – Young et al., 1996 
2-Chlorotoluene [95-49-8] 980 – Young et al., 1996 
3-Chlorotoluene [108-41-8] 150 – Young et al., 1996 
4-Chlorotoluene [106-43-4] 60 – Young et al., 1996 
Chlortotoluron [15545-48-9] >9,000 – Young et al., 1996 
Diazinon [333-41-5] 40 – Young et al., 1996 
2,4-Dichloroanisole [553-82-2] 0.21 – Young et al., 1996 
2,6-Dichlorophenol [87-65-0] 5.9 – Young et al., 1996 
Diethylene glycol [111-46-6] – 160,000 Alexander et al., 1982 
Diethylene glycol butyl ether [112-34-5] – 400 Alexander et al., 1982 
Diethylene glycol ethyl ether [111-90-0] – 800 Alexander et al., 1982 
Diisopropanolamine [110-97-4] – 8,000 Alexander et al., 1982 
Dinoseb [88-85-7] – 80 Alexander et al., 1982 
Dipotassium phosphate, 50% [7758-11-4] – >20,000 Alexander et al., 1982 
Dipropylene glycol [25265-71-8] – 240,000 Alexander et al., 1982 
Dipropylene glycol methyl ether [34590-94-8] – 8,000 Alexander et al., 1982 
Diquat dibromide [85-00-7] >8,900 – Young et al., 1996 
Ethylene glycol n-butyl ether [107-20-1] – 160 Alexander et al., 1982 
Ethylene glycol ethyl ether [110-80-5] – 2,400 Alexander et al., 1982 
Ethylene glycol methyl ether [109-86-4] – 80,000 Alexander et al., 1982 
Geosmin [19700-21-1] 0.0013 – Young et al., 1996 
HHCB [1222-05-5] 1.4 – Young et al., 1996 
Hydrochloric acid, 32% [7647-01-0] – 240,000 Alexander et al., 1982 
2-Isobutyl-3-methoxypyrazine [24683-00-9] <0.00005 – Young et al., 1996 
2-Isopropyl-3-methoxypyrazine [25773-40-4] <0.00003 – Young et al., 1996 
4-Isopropyltoluene [99-87-6]  25 – Young et al., 1996 
Isoproturon [34123-59-6] >8,000 – Young et al., 1996 
Maleic hydrazide [123-33-1] >9,900 – Young et al., 1996 
MCPA [94-74-6] 460 – Young et al., 1996 
MCPB [94-84-5] >10,000 – Young et al., 1996 
Mecoprop [93-65-2] >8,100 – Young et al., 1996 
2-Methylisoborneol [2371-42-8] 0.0063 – Young et al., 1996 
Methyl tert-butyl ether [1634-04-4] 15 – Young et al., 1996 
Monoethanolamine – 28,000 Alexander et al., 1982 
Monoisopropanolamine [78-86-6] – 24,000 Alexander et al., 1982 
Naphtha [64742-95-6] – 16 Alexander et al., 1982 
No. 2 Fuel Oil [68476-30-2] – 0.8 Alexander et al., 1982 
Paraquat dichloride [1910-42-5] >8,600 – Young et al., 1996 
Pentasodium diethylenetriamine tetraacetate 
 [140-01-2] – 800,000 Alexander et al., 1982 
Pirimicarb [23103-98-2] >1,100 – Young et al., 1996 
1,2,3-Propanetriol [56-81-5] – >20,000,000 Alexander et al., 1982 
Propylene glycol [57-55-6] – 80,000 Alexander et al., 1982 
Propylene glycol monomethyl ether [107-98-2] – 2,400 Alexander et al., 1982 
Sodium mercaptobenzothiazole [2492-26-4] – 12,000 Alexander et al., 1982 
Sodium tolytriazole, 50% [64665-57-2] – 160 Alexander et al., 1982 
Tetrasodium ethylenediaminetetraacetate [64-02-8] – 2,000,000 Alexander et al., 1982 
2,4,6-Trichloroanisole [606-35-9] 0.00008 – Young et al., 1996 
Triethanolamine [102-71-6] – 160,000 Alexander et al., 1982 
Triethylene glycol [112-27-6] – 600,000 Alexander et al., 1982  
aOdor free water. bNatural mineral water 
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Table 17. Lowest Taste Threshold Concentrations of Organic Compounds in Water 
 
 25 °Ca 40 °Cb 
Compound [CASRN]  µg/L  Reference 
Atrazine [1912-24-9] 20 – Young et al., 1996 
Chlorfenvinphos [18708-87-7] 3.6 – Young et al., 1996 
Chlormequat chloride [999-81-5] >1,400 – Young et al., 1996 
Chloroacetyl chloride [79-04-9] – 80,000 Alexander et al., 1982 
4-Chloroanisole [623-12-1] 6.2 – Young et al., 1996 
2-Chloro-4-methylphenol [6640-27-3] <0.05 – Young et al., 1996 
4-Chloro-2-methylphenol [1570-64-5] 2.5 – Young et al., 1996 
4-Chloro-2-methylphenol [59-50-7] 2.5 – Young et al., 1996 
4-Chlorophenol [106-48-9] 39 – Young et al., 1996 
2-Chlorotoluene [95-49-8] 980 – Young et al., 1996 
3-Chlorotoluene [108-41-8] 390 – Young et al., 1996 
4-Chlorotoluene [106-43-4] 24 – Young et al., 1996 
Chlortotoluron [15545-48-9] >740 – Young et al., 1996 
Choline chloride, 70% [67-48-1] – 12,000 Alexander et al., 1982 
Copper sulfate [7758-98-7] >930 – Young et al., 1996 
Diazinon [333-41-5] >55 – Young et al., 1996 
2,4-Dichloroanisole [553-82-2] 0.08 – Young et al., 1996 
2,6-Dichlorophenol [87-65-0] 0.0062 – Young et al., 1996 
Diethylene glycol [111-46-6] – 800,000 Alexander et al., 1982 
Diethylene glycol butyl ether [112-34-5] – 4,000 Alexander et al., 1982 
Diethylene glycol ethyl ether [111-90-0] – 16,000 Alexander et al., 1982 
Diisopropanolamine [110-97-4] – 60,000 Alexander et al., 1982 
Dipotassium phosphate, 50% [7758-11-4] – 12,000,000 Alexander et al., 1982 
Dipropylene glycol [25265-71-8] – 1,600,000 Alexander et al., 1982 
Dipropylene glycol methyl ether [34590-94-8] – 80,000 Alexander et al., 1982 
Diquat dibromide [85-00-7] >56 – Young et al., 1996 
Ethylene glycol n-butyl ether [107-20-1] – 1,200 Alexander et al., 1982 
Ethylene glycol ethyl ether [110-80-5] – 40,000 Alexander et al., 1982 
Ethylene glycol methyl ether [109-86-4] – 40,000 Alexander et al., 1982 
Geosmin [19700-21-1] 0.0075 – Young et al., 1996 
HHCB [1222-05-5] 22 – Young et al., 1996 
Hydrochloric acid, 32% [7647-01-0] – 200,000 Alexander et al., 1982 
2-Isobutyl-3-methoxypyrazine [24683-00-9] 0.0004 – Young et al., 1996 
2-Isopropyl-3-methoxypyrazine [25773-40-4] 0.0099 – Young et al., 1996 
4-Isopropyltoluene [99-87-6]  >1,000 – Young et al., 1996 
Isoproturon [34123-59-6] 37 – Young et al., 1996 
Maleic hydrazide [123-33-1] 9,900 – Young et al., 1996 
MCPA [94-74-6] 4.1 – Young et al., 1996 
MCPB [94-84-5] >950 – Young et al., 1996 
Mecoprop [93-65-2] >650 – Young et al., 1996 
2-Methylisoborneol [2371-42-8] 0.0025 – Young et al., 1996 
Methyl tert-butyl ether [1634-04-4] 40 – Young et al., 1996 
Monoisopropanolamine [78-86-6] – 200,000 Alexander et al., 1982 
Naphtha [64742-95-6] – 20 Alexander et al., 1982 
No. 2 Fuel Oil [68476-30-2] – 24 Alexander et al., 1982 
Paraquat dichloride [1910-42-5] >28 – Young et al., 1996 
Pentasodium diethylenetriamine tetraacetate [140-01-2] – 800,000 Alexander et al., 1982 
Pirimicarb [23103-98-2] >580 – Young et al., 1996 
1,2,3-Propanetriol [56-81-5] – 3,200,000 Alexander et al., 1982 
Propylene glycol [57-55-6] – 800,000 Alexander et al., 1982 
Sodium hydroxide, 50% [1310-73-2] – 120,000 Alexander et al., 1982 
Sodium mercaptobenzothiazole, 50% [2492-26-4] – 24,000 Alexander et al., 1982 
Sodium tolytriazole, 50% [64665-57-2] – 20,000 Alexander et al., 1982 
Tetrasodium ethylenediaminetetraacetate [64-02-8] – 600,000 Alexander et al., 1982 
2,4,6-Trichloroanisole [606-35-9] 0.025 – Young et al., 1996 
Triethanolamine [102-71-6] – 320,000 Alexander et al., 1982 
Triethylene glycol [112-27-6] – 800,000 Alexander et al., 1982 
aOdor-free water. bNatural mineral water. 
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CASRN Index 
 

50-00-0 Formaldehyde 
50-29-3 p,p′-DDT 
50-32-8 Benzo[a]pyrene 
51-28-5 2,4-Dinitrophenol 
53-70-3 Dibenz[a,h]anthracene 
53-96-3 2-Acetylaminofluorene 
56-23-5 Carbon tetrachloride 
56-38-2 Parathion 
56-55-3 Benzo[a]anthracene 
57-14-7 1,1-Dimethylhydrazine 
57-24-9 Strychnine 
57-57-8 β-Propiolactone 
57-74-9 Chlordane 
58-89-9 Lindane 
59-50-7 p-Chloro-m-cresol 
60-11-7 p-Dimethylaminoazobenzene 
60-29-7 Ethyl ether 
60-34-4 Methylhydrazine 
60-57-1 Dieldrin 
62-53-3 Aniline 
62-73-7 Dichlorvos 
62-75-9 N-Nitrosodimethylamine 
63-25-2 Carbaryl 
64-18-6 Formic acid 
64-19-7 Acetic acid 
65-85-0 Benzoic acid 
67-56-1 Methanol 
67-64-1 Acetone 
67-66-3 Chloroform 
67-72-1 Hexachloroethane 
68-12-2 N,N-Dimethylformamide 
71-23-8 1-Propanol 
71-36-3 1-Butanol 
71-43-2 Benzene 
71-55-6 1,1,1-Trichloroethane 
72-20-8 Endrin 
72-43-5 Methoxychlor 
72-54-8 p,p′-DDD 
72-55-9 p,p′-DDE 
74-83-9 Methyl bromide 
74-87-3 Methyl chloride 
74-88-4 Methyl iodide 
74-89-5 Methylamine 
74-93-1 Methyl mercaptan 
74-96-4 Ethyl bromide 
74-97-5 Bromochloromethane 
74-98-6 Propane 
74-99-7 Propyne 
75-00-3 Chloroethane 
75-01-4 Vinyl chloride 
75-04-7 Ethylamine 
75-05-8 Acetonitrile 
75-07-0 Acetaldehyde 
75-08-1 Ethyl mercaptan 
75-09-2 Methylene chloride 
75-15-0 Carbon disulfide 
75-25-2 Bromoform 
75-27-4 Bromodichloromethane 
75-28-5 2-Methylpropane 
75-31-0 Isopropylamine 
75-34-3 1,1-Dichloroethane 
75-35-4 1,1-Dichloroethylene 
75-43-4 Dichlorofluoromethane 
75-52-5 Nitromethane 
75-56-9 Propylene oxide 
75-61-6 Dibromodifluoromethane 
75-63-8 Bromotrifluoromethane 

75-65-0 tert-Butyl alcohol 
75-69-4 Trichlorofluoromethane 
75-71-8 Dichlorodifluoromethane 
75-83-2 2,2-Dimethylbutane 
76-01-7 Pentachloroethane 
76-06-2 Chloropicrin 
76-11-9 1,1-Difluorotetrachloroethane 
76-12-0 1,2-Difluorotetrachloroethane 
76-13-1 1,1,2-Trichlorotrifluoroethane 
76-22-2 Camphor 
76-44-8 Heptachlor 
77-47-4 Hexachlorocyclopentadiene 
77-78-1 Dimethyl sulfate 
78-30-8 Tri-o-cresyl phosphate 
78-59-1 Isophorone 
78-78-4 2-Methylbutane 
78-79-5 2-Methyl-1,3-butadiene 
78-83-1 Isobutyl alcohol 
78-87-5 1,2-Dichloropropane 
78-92-2 sec-Butyl alcohol 
78-93-3 2-Butanone 
79-00-5 1,1,2-Trichloroethane 
79-01-6 Trichloroethylene 
79-06-1 Acrylamide 
79-20-9 Methyl acetate 
79-24-3 Nitroethane 
79-27-6 1,1,2,2-Tetrabromoethane 
79-29-8 2,3-Dimethylbutane 
79-34-5 1,1,2,2-Tetrachloroethane 
79-46-9 2-Nitropropane 
80-62-6 Methyl methacrylate 
81-81-2 Warfarin 
83-26-1 Pindone 
83-32-9 Acenaphthene 
84-66-2 Diethyl phthalate 
84-74-2 Di-n-butyl phthalate 
85-01-8 Phenanthrene 
85-44-9 Phthalic anhydride 
85-68-7 Benzyl butyl phthalate 
86-30-6 N-Nitrosodiphenylamine 
86-73-7 Fluorene 
86-88-4 ANTU 
87-61-6 1,2,3-Trichlorobenzene 
87-68-3 Hexachlorobutadiene 
87-86-5 Pentachlorophenol 
88-06-2 2,4,6-Trichlorophenol 
88-72-2 2-Nitrotoluene 
88-74-4 2-Nitroaniline 
88-75-5 2-Nitrophenol 
88-89-1 Picric acid 
90-04-0 o-Anisidine 
91-17-8 Decahydronaphthalene 
91-20-3 Naphthalene 
91-57-6 2-Methylnaphthalene 
91-58-7 2-Chloronaphthalene 
91-59-8 2-Naphthylamine 
91-94-1 3,3′-Dichlorobenzidine 
92-52-4 Biphenyl 
92-67-1 4-Aminobiphenyl 
92-87-5 Benzidine 
92-93-3 4-Nitrobiphenyl 
93-37-8 2,7-Dimethylquinoline 
93-76-5 2,4,5-T 
94-75-7 2,4-D 
95-47-6 o-Xylene 
95-48-7 2-Methylphenol 
95-50-1 1,2-Dichlorobenzene 
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95-53-4 o-Toluidine 
95-57-8 2-Chlorophenol 
95-63-6 1,2,4-Trimethylbenzene 
95-93-2 1,2,4,5-Tetramethylbenzene 
95-94-3 1,2,4,5-Tetrachlorobenzene 
95-95-4 2,4,5-Trichlorophenol 
96-12-8 1,2-Dibromo-3-chloropropane 
96-14-0 3-Methylpentane 
96-18-4 1,2,3-Trichloropropane 
96-33-3 Methyl acrylate 
96-37-7 Methylcyclopentane 
98-00-0 Furfuryl alcohol 
98-01-1 Furfural 
98-06-6 tert-Butylbenzene 
98-82-8 Isopropylbenzene 
98-83-9 α-Methylstyrene 
98-95-3 Nitrobenzene 
99-08-1 3-Nitrotoluene 
99-09-2 3-Nitroaniline 
99-65-0 1,3-Dinitrobenzene 
99-99-0 4-Nitrotoluene 
100-00-5 p-Chloronitrobenzene 
100-01-6 4-Nitroaniline 
100-02-7 4-Nitrophenol 
100-25-4 1,4-Dinitrobenzene 
100-37-8 2-Diethylaminoethanol 
100-41-4 Ethylbenzene 
100-42-5 Styrene 
100-44-7 Benzyl chloride 
100-51-6 Benzyl alcohol 
100-61-8 Methylaniline 
100-63-0 Phenylhydrazine 
100-74-3 4-Ethylmorpholine 
101-55-3 4-Bromophenyl phenyl ether 
101-84-8 Phenyl ether 
103-65-1 Propylbenzene 
104-51-8 Butylbenzene 
104-94-9 p-Anisidine 
105-46-4 sec-Butyl acetate 
105-67-9 2,4-Dimethylphenol 
106-35-4 3-Heptanone 
106-37-6 1,4-Dibromobenzene 
106-42-3 p-Xylene 
106-44-5 4-Methylphenol 
106-46-7 1,4-Dichlorobenzene 
106-47-8 4-Chloroaniline 
106-50-3 p-Phenylenediamine 
106-51-4 p-Quinone 
106-89-8 Epichlorohydrin 
106-92-3 Allyl glycidyl ether 
106-93-4 Ethylene dibromide 
106-97-8 Butane 
106-98-9 1-Butene 
106-99-0 1,3-Butadiene 
107-02-8 Acrolein 
107-05-1 Allyl chloride 
107-06-2 1,2-Dichloroethane 
107-07-3 Ethylene chlorohydrin 
107-08-4 1-Iodopropane 
107-13-1 Acrylonitrile 
107-15-3 Ethylenediamine 
107-18-6 Allyl alcohol 
107-20-0 Chloroacetaldehyde 
107-31-3 Methyl formate 
107-49-3 Tetraethyl pyrophosphate 
107-83-5 2-Methylpentane 
107-87-9 2-Pentanone 

108-03-2 1-Nitropropane 
108-05-4 Vinyl acetate 
108-08-7 2,4-Dimethylpentane 
108-10-1 4-Methyl-2-pentanone 
108-18-9 Diisopropylamine 
108-20-3 Isopropyl ether 
108-21-4 Isopropyl acetate 
108-24-7 Acetic anhydride 
108-31-6 Maleic anhydride 
108-38-3 m-Xylene 
108-60-1 Bis(2-chloroisopropyl) ether 
108-67-8 1,3,5-Trimethylbenzene 
108-70-3 1,3,5-Trichlorobenzene 
108-83-8 Diisobutyl ketone 
108-84-9 sec-Hexyl acetate 
108-86-1 Bromobenzene 
108-87-2 Methylcyclohexane 
108-88-3 Toluene 
108-90-7 Chlorobenzene 
108-93-0 Cyclohexanol 
108-94-1 Cyclohexanone 
108-95-2 Phenol 
109-60-4 Propyl acetate 
109-66-0 Pentane 
109-67-1 1-Pentene 
109-73-9 Butylamine 
109-79-5 Butyl mercaptan 
109-86-4 Methyl cellosolve 
109-87-5 Methylal 
109-89-7 Diethylamine 
109-94-4 Ethyl formate 
109-99-9 Tetrahydrofuran 
110-02-1 Thiophene 
110-19-0 Isobutyl acetate 
110-43-0 2-Heptanone 
110-49-6 Methyl cellosolve acetate 
110-54-3 Hexane 
110-75-8 2-Chloroethyl vinyl ether 
110-80-5 2-Ethoxyethanol 
110-82-7 Cyclohexane 
110-83-8 Cyclohexene 
110-86-1 Pyridine 
110-91-8 Morpholine 
111-15-9 2-Ethoxyethyl acetate 
111-44-4 Bis(2-chloroethyl) ether 
111-65-9 Octane 
111-66-0 1-Octene 
111-76-2 2-Butoxyethanol 
111-84-2 Nonane 
111-91-1 Bis(2-chloroethoxy)methane 
112-40-3 Dodecane 
115-11-7 2-Methylpropene 
115-86-6 Triphenyl phosphate 
117-81-7 Bis(2-ethylhexyl) phthalate 
117-84-0 Di-n-octyl phthalate 
118-52-5 1,3-Dichloro-5,5-dimethylhydantoin 
118-74-1 Hexachlorobenzene 
118-96-7 2,4,6-Trinitrotoluene 
120-12-7 Anthracene 
120-72-9 Indole 
120-82-1 1,2,4-Trichlorobenzene 
120-83-2 2,4-Dichlorophenol 
121-14-2 2,4-Dinitrotoluene 
121-44-8 Triethylamine 
121-69-7 Dimethylaniline 
121-75-5 Malathion 
122-66-7 1,2-Diphenylhydrazine 
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123-31-9 Hydroquinone 
123-42-2 Diacetone alcohol 
123-51-3 Isoamyl alcohol 
123-86-4 Butyl acetate 
123-91-1 1,4-Dioxane 
123-92-2 Isoamyl acetate 
124-18-5 Decane 
124-40-3 Dimethylamine 
124-48-1 Dibromochloromethane 
126-73-8 Tributyl phosphate 
126-99-8 Chloroprene 
127-18-4 Tetrachloroethylene 
127-19-5 N,N-Dimethylacetamide 
129-00-0 Pyrene 
131-11-3 Dimethyl phthalate 
132-64-9 Dibenzofuran 
134-32-7 1-Naphthylamine 
135-98-8 sec-Butylbenzene 
137-26-8 Thiram 
140-88-5 Ethyl acrylate 
141-43-5 Ethanolamine 
141-78-6 Ethyl acetate 
141-79-7 Mesityl oxide 
142-29-0 Cyclopentene 
142-82-5 Heptane 
143-50-0 Kepone 
144-62-7 Oxalic acid 
151-56-4 Ethylenimine 
156-60-5 trans-1,2-Dichloroethylene 
191-24-2 Benzo[ghi]perylene 
192-97-2 Benzo[e]pyrene 
193-39-5 Indeno[1,2,3-cd]pyrene 
205-99-2 Benzo[b]fluoranthene 
206-44-0 Fluoranthene 
207-08-9 Benzo[k]fluoranthene 
208-96-8 Acenaphthylene 
218-01-9 Chrysene 
287-92-3 Cyclopentane 
291-64-5 Cycloheptane 
299-84-3 Ronnel 
300-76-5 Naled 
309-00-2 Aldrin 
319-84-6 α-BHC 
319-85-7 β-BHC 
319-86-8 δ-BHC 
330-54-1 Diuron 
463-82-1 2,2-Dimethylpropane 
479-45-8 Tetryl 
496-11-7 Indan 
496-15-1 Indoline 
504-29-0 2-Aminopyridine 
509-14-8 Tetranitromethane 
526-73-8 1,2,3-Trimethylbenzene 
528-29-0 1,2-Dinitrobenzene 
532-27-4 α-Chloroacetophenone 
534-52-1 4,6-Dinitro-o-cresol 
538-93-2 Isobutylbenzene 
540-84-1 2,2,4-Trimethylpentane 
540-88-5 tert-Butyl acetate 
541-73-1 1,3-Dichlorobenzene 
541-85-5 5-Methyl-3-heptanone 
542-88-1 sym-Dichloromethyl ether 
542-92-7 Cyclopentadiene 
556-52-5 Glycidol 
562-49-2 3,3-Dimethylpentane 
563-45-1 3-Methyl-1-butene 
565-59-3 2,3-Dimethylpentane 

565-75-3 2,3,4-Trimethylpentane 
583-60-8 o-Methylcyclohexanone 
584-84-9 2,4-Toluene diisocyanate 
589-34-4 3-Methylhexane 
589-81-1 3-Methylheptane 
591-49-1 1-Methylcyclohexene 
591-76-4 2-Methylhexane 
591-78-6 2-Hexanone 
591-93-5 1,4-Pentadiene 
592-41-6 1-Hexene 
600-25-9 1-Chloro-1-nitropropane 
606-20-2 2,6-Dinitrotoluene 
608-93-5 Pentachlorobenzene 
613-12-7 2-Methylanthracene 
621-64-7 N-Nitrosodi-n-propylamine 
624-83-9 Methyl isocyanate 
626-38-0 sec-Amyl acetate 
626-39-1 1,3,5-Tribromobenzene 
627-13-4 Propyl nitrate 
627-20-3 cis-2-Pentene 
628-63-7 Amyl acetate 
634-66-2 1,2,3,4-Tetrachlorobenzene 
634-90-2 1,2,3,5-Tetrachlorobenzene 
636-28-2 1,2,4,5-Tetrabromobenzene 
646-04-8 trans-2-Pentene 
691-37-2 4-Methyl-1-pentene 
763-29-1 2-Methyl-1-pentene 
832-69-9 1-Methylphenanthrene 
872-55-9 2-Ethylthiophene 
959-98-8 α-Endosulfan 
1024-57-3 Heptachlor epoxide 
1031-07-8 Endosulfan sulfate 
1563-66-2 Carbofuran 
1582-09-8 Trifluralin 
1640-89-7 Ethylcyclopentane 
1746-01-6 TCDD 
1929-82-4 Nitrapyrin 
2040-96-2 Propylcyclopentane 
2104-64-5 EPN 
2207-01-4 cis-1,2-Dimethylcyclohexane 
2216-34-4 4-Methyloctane 
2234-13-1 Octachloronaphthalene 
2698-41-1 o-Chlorobenzylidenemalononitrile 
2921-88-2 Chlorpyrifos 
3073-66-3 1,1,3-Trimethylcyclohexane 
3522-94-9 2,2,5-Trimethylhexane 
3689-24-5 Sulfotepp 
3741-00-2 Pentylcyclopentane 
4170-30-3 Crotonaldehyde 
4516-69-2 1,1,3-Trimethylcyclopentane 
5103-71-9 cis-Chlordane 
5103-74-2 trans-Chlordane 
6443-92-1 cis-2-Heptene 
6876-23-9 trans-1,2-Dimethylcyclohexane 
7005-72-3 4-Chlorophenyl phenyl ether 
7421-93-4 Endrin aldehyde 
7664-41-7 Ammonia 
7786-34-7 Mevinphos 
8001-35-2 Toxaphene 
10061-01-5 cis-1,3-Dichloropropylene 
10061-02-6 trans-1,3-Dichloropropylene 
11096-82-5 PCB-1260 
11097-69-1 PCB-1254 
11104-28-2 PCB-1221 
11141-16-5 PCB-1232 
12672-29-6 PCB-1248 
12674-11-2 PCB-1016 
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14686-13-6 trans-2-Heptene 
33213-65-9 β-Endosulfan 
53469-21-9 PCB-1242 
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CBrF3 Bromotrifluoromethane 
CBr2F2 Dibromodifluoromethane 
CCl2F2 Dichlorodifluoromethane 
CCl3F Trichlorofluoromethane 
CCl3NO2 Chloropicrin 
CCl4 Carbon tetrachloride 
CHBrCl2 Bromodichloromethane 
CHBr2Cl Dibromochloromethane 
CHBr3 Bromoform 
CHCl2F Dichlorofluoromethane 
CHCl3 Chloroform 
CH2BrCl Bromochloromethane 
CH2Cl2 Methylene chloride 
CH2O Formaldehyde 
CH2O2 Formic acid 
CH3Br Methyl bromide 
CH3Cl Methyl chloride 
CH3I Methyl iodide 
CH3NO2 Nitromethane 
CH4O Methanol 
CH4S Methyl mercaptan 
CH5N Methylamine 
CH6N2 Methylhydrazine 
CN4O8 Tetranitromethane 
CS2 Carbon disulfide 
C2Cl3F3 1,1,2-Trichlorotrifluoroethane 
C2Cl4 Tetrachloroethylene 
C2Cl4F2 1,1-Difluorotetrachloroethane 

1,2-Difluorotetrachloroethane 
C2Cl6 Hexachloroethane 
C2HCl3 Trichloroethylene 
C2HCl5 Pentachloroethane 
C2H2Br4 1,1,2,2-Tetrabromoethane 
C2H2Cl2 1,1-Dichloroethylene 

trans-1,2-Dichloroethylene 
C2H2Cl4 1,1,2,2-Tetrachloroethane 
C2H2O4 Oxalic acid 
C2H3Cl Vinyl chloride 
C2H3ClO Chloroacetaldehyde 
C2H3Cl3 1,1,1-Trichloroethane 

1,1,2-Trichloroethane 
C2H3N Acetonitrile 
C2H3NO Methyl isocyanate 
C2H4Br2 Ethylene dibromide 
C2H4Cl2 1,1-Dichloroethane 

1,2-Dichloroethane 
C2H4Cl2O sym-Dichloromethyl ether 
C2H4O Acetaldehyde 
C2H4O2 Acetic acid 

Methyl formate 
C2H5Br Ethyl bromide 
C2H5Cl Chloroethane 
C2H5ClO Ethylene chlorohydrin 
C2H5N Ethylenimine 
C2H5NO2 Nitroethane 
C2H6O3 Acetic anhydride 
C2H6O4S Dimethyl sulfate 
C2H6S Ethyl mercaptan 
C2H7N Dimethylamine 

Ethylamine 
C2H7NO Ethanolamine 
C2H8N2 1,1-Dimethylhydrazine 

Ethylenediamine 
C3H3N Acrylonitrile 
C3H4 Propyne 
C3H4Cl2 cis-1,3-Dichloropropylene 

trans-1,3-Dichloropropylene 

C3H4O Acrolein 
C3H4O2 β-Propiolactone 
C3H5Br2Cl 1,2-Dibromo-3-chloropropane 
C3H5Cl Allyl chloride 
C3H5ClO Epichlorohydrin 
C3H5Cl3 1,2,3-Trichloropropane 
C3H5NO Acrylamide 
C3H6ClNO2 1-Chloro-1-nitropropane 
C3H6Cl2 1,2-Dichloropropane 
C3H6N2O N-Nitrosodimethylamine 
C3H6O Acetone 

Allyl alcohol 
Propylene oxide 

C3H6O2 Ethyl formate 
Glycidol 
Methyl acetate 
Vinyl acetate 

C3H7I 1-Iodopropane 
C3H7NO N,N-Dimethylformamide 
C3H7NO2 1-Nitropropane 

2-Nitropropane 
C3H7NO3 Propyl nitrate 
C3H8 Propane 
C3H8O 1-Propanol 
C3H8O2 Methylal 

Methyl cellosolve 
C3H9N Isopropylamine 
C4Cl6 Hexachlorobutadiene 
C4H2O3 Maleic anhydride 
C4H4NO N,N-Dimethylacetamide 
C4H4S Thiophene 
C4H5Cl Chloroprene 
C4H6 1,3-Butadiene 
C4H6O Crotonaldehyde 
C4H6O2 Methyl acrylate 
C4H7Br2Cl2O4P Naled 
C4H7ClO 2-Chloroethyl vinyl ether 
C4H7Cl2O4P Dichlorvos 
C4H8 1-Butene 

2-Methylpropene 
C4H8Cl2O Bis(2-chloroethyl) ether 
C4H8O 2-Butanone 

Tetrahydrofuran 
C4H8O2 1,4-Dioxane 

Ethyl acetate 
C4H9NO Morpholine 
C4H10 Butane 

2-Methylpropane 
C4H10O 1-Butanol 

sec-Butyl alcohol 
tert-Butyl alcohol 
Ethyl ether 
Isobutyl alcohol 

C4H10O2 2-Ethoxyethanol 
C4H10S Butyl mercaptan 
C4H11N Butylamine 

Diethylamine 
C5Cl6 Hexachlorocyclopentadiene 
C5H4O2 Furfural 
C5H5N Pyridine 
C5H6 Cyclopentadiene 
C5H6Cl2N2O2 1,3-Dichloro-5,5-dimethylhydantoin 
C5H6N2 2-Aminopyridine 
C5H6O2 Furfuryl alcohol 
C5H8 Cyclopentene 

2-Methyl-1,3-butadiene 
1,4-Pentadiene 
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C5H8O2 Ethyl acrylate 
Methyl methacrylate 

C5H10 Cyclopentane 
3-Methyl-1-butene 
1-Pentene 
cis-2-Pentene 
trans-2-Pentene 

C5H10Cl2O2 Bis(2-chloroethoxy)methane 
Bis(2-chloroisopropyl) ether 

C5H10O 2-Pentanone 
C5H10O2 Isopropyl acetate 

Propyl acetate 
C5H10O3 Methyl cellosolve acetate 
C5H12 2,2-Dimethylpropane 

2-Methylbutane 
Pentane 

C5H12O Isoamyl alcohol 
C6Cl6 Hexachlorobenzene 
C6HCl5 Pentachlorobenzene 
C6HCl5O Pentachlorophenol 
C6H2Br4 1,2,4,5-Tetrabromobenzene 
C6H2Cl4 1,2,3,4-Tetrachlorobenzene 

1,2,3,5-Tetrachlorobenzene 
1,2,4,5-Tetrachlorobenzene 

C6H3Br3 1,3,5-Tribromobenzene 
C6H3Cl3 1,2,3-Trichlorobenzene 

1,2,4-Trichlorobenzene 
1,3,5-Trichlorobenzene 

C6H3Cl3O 2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

C6H3Cl4N Nitrapyrin 
C6H3N3O7 Picric acid 
C6H4Br2 1,4-Dibromobenzene 
C6H4ClNO2 p-Chloronitrobenzene 
C6H4Cl2 1,2-Dichlorobenzene 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

C6H4Cl2O 2,4-Dichlorophenol 
C6H4N2O5 2,4-Dinitrophenol 
C6H4N2O4 1,2-Dinitrobenzene 

1,3-Dinitrobenzene 
1,4-Dinitrobenzene 

C6H4O2 p-Quinone 
C6H5Br Bromobenzene 
C6H5Cl Chlorobenzene 
C6H5ClO 2-Chlorophenol 
C6H5NO2 Nitrobenzene 
C6H5NO3 2-Nitrophenol 

4-Nitrophenol 
C6H6 Benzene 
C6H6ClN 4-Chloroaniline 
C6H6Cl6 α-BHC 

β-BHC 
δ-BHC 
Lindane 

C6H6N2O2 2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 

C6H6O Phenol 
C6H6O2 Hydroquinone 
C6H7N Aniline 
C6H8N2 p-Phenylenediamine 

Phenylhydrazine 
C6H8S 2-Ethylthiophene 
C6H10 Cyclohexene 
C6H10O Cyclohexanone 

Mesityl oxide 

C6H10O2 Allyl glycidyl ether 
C6H12 Cyclohexane 

1-Hexene 
Methylcyclopentane 
2-Methyl-1-pentene 
4-Methyl-1-pentene 

C6H12N2S4 Thiram 
C6H12O Cyclohexanol 

2-Hexanone 
4-Methyl-2-pentanone 

C6H12O2 Butyl acetate 
sec-Butyl acetate 
tert-Butyl acetate 
Diacetone alcohol 
Isobutyl acetate 

C6H12O3 2-Ethoxyethyl acetate 
C6H13NO 4-Ethylmorpholine 
C6H14 2,2-Dimethylbutane 

2,3-Dimethylbutane 
Hexane 
2-Methylpentane 
3-Methylpentane 

C6H14N2O N-Nitrosodi-n-propylamine 
C6H14O Isopropyl ether 
C6H14O2 2-Butoxyethanol 
C6H15N Diisopropylamine 

Triethylamine 
C6H15NO 2-Diethylaminoethanol 
C7H5N3O6 2,4,6-Trinitrotoluene 
C7H5N5O8 Tetryl 
C7H6N2O4 2,4-Dinitrotoluene 

2,6-Dinitrotoluene 
C7H6N2O5 4,6-Dinitro-o-cresol 
C7H6O2 Benzoic acid 
C7H7Cl Benzyl chloride 
C7H7ClO p-Chloro-m-cresol 
C7H7NO2 2-Nitrotoluene 

3-Nitrotoluene 
4-Nitrotoluene 

C7H8 Toluene 
C7H8O Benzyl alcohol 

2-Methylphenol 
4-Methylphenol 

C7H9N Methylaniline 
o-Toluidine 

C7H9NO o-Anisidine 
p-Anisidine 

C7H12 1-Methylcyclohexene 
C7H12O o-Methylcyclohexanone 
C7H13O6P Mevinphos 
C7H14 Cycloheptane 

Ethylcyclopentane 
cis-2-Heptene 
trans-2-Heptene 

C7H14 Methylcyclohexane 
C7H14O 2-Heptanone 

3-Heptanone 
C7H14O2 Amyl acetate 

sec-Amyl acetate 
Isoamyl acetate 

C7H16 2,3-Dimethylpentane 
2,4-Dimethylpentane 
3,3-Dimethylpentane 
Heptane 
2-Methylhexane 
3-Methylhexane 

C8H4O3 Phthalic anhydride 
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C8H5Cl3O3 2,4,5-T 
C8H6Cl2O3 2,4-D 
C8H7ClO α-Chloroacetophenone 
C8H7N Indole 
C8H8 Styrene 
C8H8Cl3O3PS Ronnel 
C8H9N Indoline 
C8H10 Ethylbenzene 

m-Xylene 
o-Xylene 
p-Xylene 

C8H10O 2,4-Dimethylphenol 
C8H10O7P2 Tetraethyl pyrophosphate 
C8H11N Dimethylaniline 
C8H16 cis-1,2-Dimethylcyclohexane 

trans-1,2-Dimethylcyclohexane 
1-Octene 
Propylcyclopentane 
1,1,3-Trimethylcyclopentane 

C8H16O 5-Methyl-3-heptanone 
C8H16O2 sec-Hexyl acetate 
C8H18 3-Methylheptane 

Octane 
2,2,4-Trimethylpentane 
2,3,4-Trimethylpentane 

C8H20O5P2S2 Sulfotepp 
C9H6Cl6O3S α-Endosulfan 

β-Endosulfan 
C9H6Cl6O4S Endosulfan sulfate 
C9H6N2O2 2,4-Toluene diisocyanate 
C9H10 Indan 

α-Methylstyrene 
C9H10Cl2N2O Diuron 
C9H11Cl3NO3PS Chlorpyrifos 
C9H12 Isopropylbenzene 

Propylbenzene 
 1,2,3-Trimethylbenzene 

1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 

C9H14O Isophorone 
C9H18 1,1,3-Trimethylcyclohexane 
C9H18O Diisobutyl ketone 
C9H20 4-Methyloctane 

Nonane 
2,2,5-Trimethylhexane 

C10Cl8 Octachloronaphthalene 
C10Cl10O Kepone 
C10H5ClN2 o-Chlorobenzylidenemalononitrile 
C10H5Cl7 Heptachlor 
C10H5Cl7O Heptachlor epoxide 
C10H6Cl8 Chlordane 

cis-Chlordane 
trans-Chlordane 

C10H7Cl 2-Chloronaphthalene 
C10H8 Naphthalene 
C10H9N 1-Naphthylamine 

2-Naphthylamine 
C10H10Cl8 Toxaphene 
C10H10O4 Dimethyl phthalate 
C10H14 Butylbenzene 

sec-Butylbenzene 
tert-Butylbenzene 
Isobutylbenzene 
1,2,4,5-Tetramethylbenzene 

C10H14NO5PS Parathion 
C10H16O Camphor 
C10H18 Decahydronaphthalene 

C10H19O6PS2 Malathion 
C10H20 Pentylcyclopentane 
C10H22 Decane 
C11H10 2-Methylnaphthalene 
C11H10N2S ANTU 
C11H11N 2,7-Dimethylquinoline 
C12H4Cl4O2 TCDD 
C12H8 Acenaphthylene 
C12H8Cl6 Aldrin 
C12H8Cl6O Dieldrin 

Endrin 
C12H8O Dibenzofuran 
C12H9BrO 4-Bromophenyl phenyl ether 
C12H9ClO 4-Chlorophenyl phenyl ether 
C12H9NO2 4-Nitrobiphenyl 
C12H10 Acenaphthene 

Biphenyl 
C12H10Cl2N2 3,3′-Dichlorobenzidine 
C12H10N2O N-Nitrosodiphenylamine 
C12H10O Phenyl ether 
C12H11N 4-Aminobiphenyl 
C12H11NO2 Carbaryl 
C12H12 Benzidine 
C12H12N2 1,2-Diphenylhydrazine 
C12H14O4 Diethyl phthalate 
C12H15NO3 Carbofuran 
C12H26 Dodecane 
C12H27O4P Tributyl phosphate 
C13H10 Fluorene 
C13H16F3N3O4 Trifluralin 
C14H8Cl4 p,p′-DDE 
C14H9Cl5 p,p′-DDT 
C14H10 Anthracene 

Phenanthrene 
C14H10Cl4 p,p′-DDD 
C14H14NO4PS EPN 
C14H14O3 Pindone 
C14H15N3 p-Dimethylaminoazobenzene 
C15H12 2-Methylanthracene 

1-Methylphenanthrene 
C15H13NO 2-Acetylaminofluorene 
C16H10 Fluoranthene 

Pyrene 
C16H15Cl3O2 Methoxychlor 
C16H22O4 Di-n-butyl phthalate 
C18H12 Benzo[a]anthracene 

Chrysene 
C18H15O4P Triphenyl phosphate 
C19H16O4 Warfarin 
C19H20O4 Benzyl butyl phthalate 
C20H12 Benzo[b]fluoranthene 

Benzo[k]fluoranthene 
Benzo[a]pyrene 
Benzo[e]pyrene 

C21H21O4P Tri-o-cresyl phosphate 
C21H22N2O2 Strychnine 
C22H12 Benzo[ghi]perylene 

Indeno[1,2,3-cd]pyrene 
C22H14 Dibenzo[a,h]anthracene 
C24H38O4 Bis(2-ethylhexyl) phthalate 

Di-n-octyl phthalate 
H3N Ammonia 
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A21, see Butane 
A 108, see Propane 
A 1068, see Chlordane 
AA, see Allyl alcohol 
AAF, see 2-Acetylaminofluorene 
2-AAF, see 2-Acetylaminofluorene 
Aahepta, see Heptachlor 
Aalindan, see Lindane 
AAM, see Acrylamide 
AAT, see Parathion 
Aatack, see Thiram 
AATP, see Parathion 
AC 3422, see Parathion 
ACC 3422, see Parathion 
ACC 26691, see Malathion 
Accelerator thiuram, see Thiram 
Acenaphthalene, see Acenaphthylene 
Acenaphthenequinone, see Acenaphthene 
1-Acenaphthenol, see Acenaphthene 
1-Acenaphthenone, see Acenaphthene 
2-Acetamidofluorene, see 2-Acetylaminofluorene 
2-Acetaminofluorene, see 2-Acetylaminofluorene 
Acetanhydride, see Acetic anhydride 
Acetasol, see Acetic acid 
Acetdimethylamide, see N,N-Dimethylacetamide 
Acetic acid, amyl ester, see Amyl acetate 
Acetic acid anhydride, see Acetic anhydride 
Acetic acid (aqueous soln), see Acetic acid 
Acetic acid, 2-butoxy ester, see sec-Butyl acetate 
Acetic acid, butyl ester, see Butyl acetate 
Acetic acid, sec-butyl ester, see sec-Butyl acetate 
Acetic acid, tert-butyl ester, see tert-Butyl acetate 
Acetic acid dimethylamide, see N,N-Dimethylacetamide 
Acetic acid, 1,3-dimethylbutyl ester, see sec-Hexyl acetate 
Acetic acid, 1,1-dimethylethyl ester, see tert-Butyl acetate 
Acetic acid, ethenyl ester, see Vinyl acetate 
Acetic acid, 2-ethoxyethyl ester, see 2-Ethoxyethyl acetate 
Acetic acid, ethylene ester, see Vinyl acetate 
Acetic acid, ethyl ester, see Ethyl acetate 
Acetic acid, isobutyl ester, see Isobutyl acetate 
Acetic acid, isopentyl ester, see Isoamyl acetate 
Acetic acid, isopropyl ester, see Isopropyl acetate 
Acetic acid, 2-methoxyethyl ester, see Methyl cellosolve 

acetate 
Acetic acid, 3-methylbutyl ester, see Isoamyl acetate 
Acetic acid, methyl ester, see Methyl acetate 
Acetic acid, 1-methylethyl ester, see Isopropyl acetate 
Acetic acid, 1-methylpropyl ester, see sec-Butyl acetate 
Acetic acid, 2-methylpropyl ester, see Isobutyl acetate 
Acetic acid, pentyl ester, see Amyl acetate 
Acetic acid, propyl ester, see Propyl acetate 
Acetic acid, n-propyl ester, see Propyl acetate 
Acetic acid, vinyl ester, see Vinyl acetate 
Acetic aldehyde, see Acetaldehyde 
Acetic ethanol, see Acetaldehyde 
Acetic ether, see Ethyl acetate 
Acetic oxide, see Acetic anhydride 
Acetidin, see Ethyl acetate 
2-Acetoaminofluorene, see 2-Acetylaminofluorene 
3-(Acetonylbenzyl)-4-hydroxycoumarin, see Warfarin 
3-(α-Acetonylbenzyl)-4-hydroxycoumarin, see Warfarin 
Acetosal, see 1,1,2,2-Tetrachloroethane 
Acetosol, see 1,1,2,2-Tetrachloroethane 
Aceto TETD, see Thiram 
1-Acetoxybutane, see Butyl acetate 
Acetoxyethane, see Ethyl acetate 
1-Acetoxyethylene, see Vinyl acetate 

2-Acetoxypentane, see sec-Amyl acetate 
1-Acetoxypropane, see Propyl acetate 
2-Acetoxypropane, see Isopropyl acetate 
Acetyl acetate, see Acetic anhydride 
Acetyl aldehyde, see Acetaldehyde 
2-(Acetylamino)fluorene, see 2-Acetylaminofluorene 
N-Acetyl-2-aminofluorene, see 2-Acetylaminofluorene 
Acetyl anhydride, see Acetic anhydride 
Acetylene dibromide, see Ethylene dibromide 
Acetylene dichloride, see trans-1,2-Dichloroethylene 
trans-Acetylene dichloride, see trans-1,2-Dichloroethylene 
Acetylene tetrabromide, see 1,1,2,2-Tetrabromoethane 
Acetylene tetrachloride, see 1,1,2,2-Tetrachloroethane 
Acetylene trichloride, see Trichloroethylene 
Acetyl ether, see Acetic anhydride 
Acetyl methyl cellosolve, see Methyl cellosolve acetate 
Acetyl oxide, see Acetic anhydride 
ACN, see Acetone, Acrylonitrile 
AcOH, see Acetic acid 
Acquinite, see Chloropicrin 
Acraldehyde, see Acrolein 
Acritet, see Acrylonitrile 
trans-Acrolein, see Acrolein 
Acrylaldehyde, see Acrolein 
Acrylamide monomer, see Acrylamide 
Acrylic acid amide, see Acrylamide 
Acrylic amide, see Acrylamide 
Acrylic acid, ethyl ester, see Ethyl acrylate 
Acrylic acid, methyl ester, see Methyl acrylate 
Acrylic aldehyde, see Acrolein 
Acrylon, see Acrylonitrile 
Acrylonitrile monomer, see Acrylonitrile 
Acrylonitrile vinyl cyanide, see Acrylonitrile 
Acutox, see Pentachlorophenol 
AD 73, see Pentachlorophenol 
Adakane 12, see Dodecane 
Add-F, see Formic acid  
Adronal, see Cyclohexanol 
Adronol, see Cyclohexanol 
Aerothene, see 1,1,1-Trichloroethane 
Aerothene MM, see Methylene chloride 
Aerothene TT, see 1,1,1-Trichloroethane 
Aether, see Ethyl ether  
Aethylis, see Chloroethane 
Aethylisaethylis chloridum, see Chloroethane 
Aethylis chloridum, see Chloroethane 
AF 101, see Diuron 
Aficide, see Lindane 
AGE, see Allyl glycidyl ether 
Agreflan, see Trifluralin 
Agricide maggot killer (F), see Toxaphene 
Agriflan 24, see Trifluralin 
Agrisol G-20, see Lindane 
Agrisynth THF, see Tetrahydrofuran 
Agritan, see p,p′-DDT 
Agroceres, see Heptachlor 
Agrocide, see Lindane 
Agrocide 2, see Lindane 
Agrocide 6G, see Lindane 
Agrocide 7, see Lindane 
Agrocide III, see Lindane 
Agrocide WP, see Lindane 
Agronexit, see Lindane 
Agrotect, see 2,4-D 
AI3-00027, see Chloropicrin 
AI3-00036, see Biphenyl 
AI3-00039, see Dibenzofuran 
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AI3-00040, see Cyclohexanol 
AI3-00041, see Cyclohexanone 
AI3-00045, see Diacetone alcohol 
AI3-00046, see Isophorone 
AI3-00050, see 1,4-Dichlorobenzene 
AI3-00052, see Trichloroethylene 
AI3-00053, see 1,2-Dichlorobenzene 
AI3-00054, see Acrylonitrile 
AI3-00072, see Hydroquinone 
AI3-00075, see p-Chloro-m-cresol 
AI3-00078, see 2,4-Dichlorophenol 
AI3-00085, see 1-Naphthylamine 
AI3-00100, see Nitroethane 
AI3-00105, see Anthracene  
AI3-00109, see 2-Nitropropane 
AI3-00111, see Nitromethane 
AI3-00118, see tert-Butylbenzene 
AI3-00119, see Butylbenzene 
AI3-00121, see sec-Butylbenzene 
AI3-00124, see 4-Aminobiphenyl 
AI3-00128, see Acenaphthene 
AI3-00134, see Pentachlorophenol 
AI3-00137, see 2-Methylphenol 
AI3-00140, see Benzidine 
AI3-00142, see 2,4,6-Trichlorophenol 
AI3-00150, see 4-Methylphenol 
AI3-00154, see 4,6-Dinitro-o-cresol 
AI3-00262, see Dimethyl phthalate 
AI3-00278, see Naphthalene 
AI3-00283, see Di-n-butyl phthalate 
AI3-00327, see Acetonitrile 
AI3-00329, see Diethyl phthalate 
AI3-00399, see Tributyl phosphate 
AI3-00404, see Ethyl acetate 
AI3-00405, see 1-Butanol 
AI3-00406, see Butyl acetate 
AI3-00407, see Ethyl formate 
AI3-00408, see Methyl formate 
AI3-00409, see Methanol 
AI3-00520, see Tri-o-cresyl phosphate 
AI3-00576, see Isoamyl acetate 
AI3-00633, see Hexachloroethane 
AI3-00635, see 4-Nitrobiphenyl 
AI3-00698, see N-Nitrosodiphenylamine 
AI3-00710, see p-Phenylenediamine 
AI3-00749, see Phenyl ether 
AI3-00790, see Phenanthrene 
AI3-00808, see Benzene 
AI3-00867, see Chrysene 
AI3-00987, see Thiram 
AI3-01021, see 4-Chlorophenyl phenyl ether 
AI3-01055, see 1,4-Dioxane 
AI3-01171, see Furfuryl alcohol 
AI3-01229, see 4-Methyl-2-pentanone 
AI3-01230, see 2-Heptanone 
AI3-01231, see Morpholine 
AI3-01236, see 2-Ethoxyethanol 
AI3-01238, see Acetone 
AI3-01239, see Nitrobenzene 
AI3-01240, see Pyridine 
AI3-01256, see Decahydronaphthalene 
AI3-01288, see tert-Butyl alcohol 
AI3-01445, see Bis(2-chloroethoxy)methane 
AI3-01501, see 2,4-Toluene diisocyanate 
AI3-01506, see p,p′-DDT 
AI3-01535, see 2,4-Dinitrophenol 
AI3-01537, see 2-Chloronaphthalene 

AI3-01540, see Indole 
AI3-01567, see 4,6-Dinitro-o-cresol 
AI3-01622, see Tetraethyl pyrophsphate 
AI3-01680, see Benzyl alcohol 
AI3-01707, see Methyl chloride 
AI3-01708, see Dichlorodifluoromethane 
AI3-01715, see p,p′-DDE 
AI3-01719, see Hexachlorobenzene 
AI3-01773, see Methylene chloride 
AI3-01777, see Isobutyl alcohol 
AI3-01814, see Phenol 
AI3-01834, see 1,2,3,4-Tetrachlorobenzene 
AI3-01835, see 1,2,4,5-Tetrachlorobenzene 
AI3-01860, see Tetrachloroethylene 
AI3-01916, see Methyl bromide 
AI3-01946, see Pindone 
AI3-01955, see 2-Ethoxyethyl acetate 
AI3-02061, see 1,1,1-Trichloroethane 
AI3-02275, see Indan 
AI3-02261, see Toluene 
AI3-02264, see 1-Nitropropane 
AI3-02392, see p-Anisidine 
AI3-02394, see Acetic acid 
AI3-02729, see Amyl acetate 
AI3-02912, see 2-Naphthylamine 
AI3-02913, see 1,3-Dinitrobenzene 
AI3-02916, see 2-Nitroaniline 
AI3-03053, see Aniline 
AI3-03146, see Cyclohexene 
AI3-03311, see Dimethylformamide 
AI3-03545, see Epichlorohydrin 
AI3-03710, see Benzoic acid 
AI3-03976, see 1,2,4-Trimethylbenzene 
AI3-04119, see Acrylamide 
AI3-04225, see p,p′-DDD 
AI3-04273, see Bis(2-ethylhexyl) phthalate 
AI3-04462, see Ethyl bromide 
AI3-04466, see Furfural 
AI3-04491, see Triphenyl phosphate 
AI3-04504, see Bis(2-chloroethyl) ether 
AI3-04597, see 1,1,2,2-Tetrachloroethane 
AI3-04630, see Isopropylbenzene 
AI3-04705, see Carbon tetrachloride 
AI3-04856, see 4-Nitrophenol 
AI3-04869, see Phthalic anhydride 
AI3-05773, see Hexachlorobutadiene 
AI3-07540, see 2-Butanone 
AI3-07541, see Propylene oxide 
AI3-07550, see ANTU 
AI3-07570, see Tetrahydrofuran 
AI3-07702, see Mesityl oxide 
AI3-07775, see 1,2,4-Trichlorobenzene 
AI3-07776, see Chlorobenzene 
AI3-07796, see Lindane 
AI3-08095, see 1,2,3-Trichlorobenzene 
AI3-08197, see o-Xylene 
AI3-08222, see Cyclohexane 
AI3-08538, see 2,4-D 
AI3-08584, see o-Anisidine 
AI3-08749, see 2-Chloroethyl vinyl ether 
AI3-08850, see 1,1,2,2-Tetrabromoethane 
AI3-08903, see p-Dimethylaminoazobenzene 
AI3-08916, see m-Xylene 
AI3-08926, see 4-Nitroaniline 
AI3-08935, see Carbon disulfide 
AI3-09057, see Ethylbenzene 
AI3-09059, see Bromobenzene 
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AI3-09060, see 2-Chlorophenol 
AI3-09068, see p-Quinone 
AI3-09074, see Fluorene 
AI3-09077, see 1,4-Dibromobenzene 
AI3-09232, see α-BHC 
AI3-09233, see β-BHC 
AI3-09234, see δ-BHC 
AI3-09903, see 2-Butoxyethanol 
AI3-11270, see Diisobutyl ketone 
AI3-11271, see sec-Hexyl acetate 
AI3-11272, see Methyl cellosolve acetate 
AI3-14312, see Allyl alcohol 
AI3-14656, see 2,4,5-T 
AI3-14777, see Benzyl butyl phthalate 
AI3-14893, see 2-Nitrophenol 
AI3-14908, see 4-Chloroaniline 
AI3-15071, see Di-n-octyl phthalate 
AI3-15108, see Parathion 
AI3-15152, see Heptachlor 
AI3-15276, see N,N-Dimethylacetamide 
AI3-15287, see 2-Aminopyridine 
AI3-15288, see Isoamyl alcohol 
AI3-15338, see 1,2-Dinitrobenzene 
AI3-15342, see 2,4-Dinitrotoluene 
AI3-15345, see Diisopropylamine 
AI3-15349, see Ethylene dibromide 
AI3-15365, see 1,2-Diphenylhydrazine 
AI3-15387, see p-Chloronitrobenzene 
AI3-15394, see 4-Nitrotoluene 
AI3-15399, see Phenylhydrazine 
AI3-15403, see Picric acid 
AI3-15406, see 1,2-Dichloropropane 
AI3-15417, see Thiophene 
AI3-15425, see Triethylamine 
AI3-15483, see 1,3,5-Tribromobenzene 
AI3-15514, see Bromochloromethane 
AI3-15516, see 1,2,3-Trichlorobenzene 
AI3-15517, see 1,3-Dichlorobenzene 
AI3-15518, see Benzyl chloride 
AI3-15558, see Hexachlorocyclopentadiene 
AI3-15634, see 1-Chloro-1-nitropropane 
AI3-15636, see Isopropylamine 
AI3-15637-x, see Methylamine 
AI3-15638-X, see Dimethylamine 
AI3-15734, see Ethyl acrylate 
AI3-15915, see o-Methylcyclohexanone 
AI3-15949, see Aldrin 
AI3-16043, see 2,2-Dimethylbutane 
AI3-16096, see Methylal 
AI3-16115, see 1-Propanol 
AI3-16225, see Dieldrin 
AI3-16273, see Sulfotepp 
AI3-16309, see 2-Diethylaminoethanol 
AI3-16311, see 2-Nitrotoluene 
AI3-16397, see cis-Chlordane 
AI3-16398, see trans-Chlordane 
AI3-17034, see Malathion 
AI3-17251, see Endrin 
AI3-17284, see Dimethylaniline 
AI3-17612, see 2,4-Dimethylphenol 
AI3-17798, see EPN 
AI3-18132, see Methylcyclohexane 
AI3-18133, see α-Methylstyrene 
AI3-18134, see Bromodichloromethane 
AI3-18183, see Bis(2-chloroisopropyl) ether 
AI3-18219, see 1,2,3,5-Tetrachlorobenzene 
AI3-18303, see Crotonaldehyde 

AI3-18363, see Methyl cellosolve 
AI3-18437, see Vinyl acetate 
AI3-18445, see 1,2-Dibromo-3-chloropropane 
AI3-18783, see Camphor 
AI3-19498, see Methylaniline 
AI3-19684, see 3-Heptanone 
AI3-20738, see Dichlorvos 
AI3-22031, see 1,3,5-Trichlorobenzene 
AI3-22374, see Mevinphos 
AI3-22954, see Butyl mercaptan 
AI3-23284, see Ronnel 
AI3-23460, see 4-Bromophenyl phenyl ether 
AI3-23669, see 1,3-Dichloro-5,5-dimethylhydantoin 
AI3-23862, see Propylbenzene 
AI3-23973, see 1,3,5-Trimethylbenzene 
AI3-23976, see 2,2,4-Trimethylpentane 
AI3-23977, see Pyrene 
AI3-24107, see Decane 
AI3-24156, see Propyl acetate 
AI3-24160, see Acrolein 
AI3-24189, see sec-Butyl alcohol 
AI3-24197, see Butylamine 
AI3-24207, see Chloroform 
AI3-24215, see Diethylamine 
AI3-24219, see Ethanolamine 
AI3-24228, see Ethylamine 
AI3-24231, see Ethylenediamine 
AI3-24233, see Ethyl ether 
AI3-24237, see Formic acid 
AI3-24253; see Hexane 
AI3-24257, see β-Propiolactone 
AI3-24270, see Isopropyl ether 
AI3-24283, see Maleic anhydride 
AI3-24288, see 4-Ethylmorpholine 
AI3-24374, see Styrene 
AI3-24383, see o-Toluidine 
AI3-24474, see Chloroethane 
AI3-24946, see Methyl methacrylate 
AI3-24988, see Naled 
AI3-25182, see 1,2,4,5-Tetramethylbenzene 
AI3-25308, see N-Nitrosodimethylamine 
AI3-25584, see Heptachlor epoxide 
AI3-26040, see 1,2,3-Trichloropropane 
AI3-26463, see Oxalic acid 
AI3-26618, see Ethyl mercaptan 
AI3-26806, see Formaldehyde 
AI3-27164, see Carbofuran 
AI3-27311, see Chlorpyrifos 
AI3-28203, see Trifluralin 
AI3-28280, see Methyl isocyanate 
AI3-28403, see 1-Octene 
AI3-28587, see Bromoform 
AI3-28594, see 1-Iodopropane 
AI3-28784, see Hexane 
AI3-28785, see Pentane 
AI3-28786, see trans-1,2-Dichloroethylene 
AI3-28787, see 2-Methylbutane 
AI3-28789, see Octane 
AI3-28795, see 1,1,3-Trimethylcyclohexane 
AI3-28797, see 1-Hexene 
AI3-28804, see 1,1-Dichloroethylene 
AI3-28849, see cis-1,2-Dimethylcyclohexane 
AI3-28850, see trans-1,2-Dimethylcyclohexane 
AI3-28851, see 2-Methylpentane 
AI3-28852, see 3-Methylpentane 
AI3-29021, see α-Endosulfan 
AI3-29022, see β-Endosulfan 
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AI3-31167, see Acetaldehyde 
AI3-32118, see 2-Pentanone 
AI3-32895, see 4-Chlorophenyl phenyl ether 
AI3-36116, see 5-Methyl-3-heptanone 
AI3-37791, see Allyl glycidyl ether 
AI3-50324, see Ethylenimine 
AI3-50540, see Glycidol 
AI3-50599, see Benzo[a]anthracene 
AI3-52118, see Dimethyl sulfate 
AI3-52240, see Methylhydrazine 
AI3-52255, see p-Xylene 
AI3-52322, see α-Chloroacetophenone 
AI3-52326, see Ethylene chlorohydrin 
AI3-52433, see 2-Acetylaminofluorene 
AI3-52474, see 3-Nitroaniline 
AI3-52478, see 1-Methylcyclohexene 
AI3-61438, see Diuron 
AI3-62874, see 1,1,2-Trichlorotrifluoroethane 
AIDS-153, see p-Quinone 
AIDS-352, see Phenol 
AID-6024, see β-Propiolactone 
AIDS-17523, see Phenanthrene 
AIDS-17524, see Pyrene 
AIDS-17528, see Dibenz[a,h]anthracene 
AIDS-17533, see Hexachlorobenzene 
AIDS-17747, see 2-Chlorophenol 
AIDS-17750, see 2,4,6-Trichlorophenol 
AIDS-18166, see Dibenzofuran 
AIDS-18605, see Morpholine 
AIDS-18972, see Methylaniline 
AIDS-18973, see o-Toluidine 
AIDS-18991, see 1-Naphthylamine 
AIDS-18992, see 2-Naphthylamine 
AIDS-19391, see 2-Nitrophenol 
AIDS-19393, see 4-Nitrophenol 
AIDS-19456, see 2-Nitroaniline 
AIDS-19457, see 3-Nitroaniline 
AIDS-19458, see 4-Nitroaniline 
AIDS-33039, see Trifluralin 
AIDS-71020, see Oxalic acid 
AIDS-30050, see 1,3-Dichloro-5,5-dimethylhydantoin 
AIDS-11556, see Thiram 
AIDS-105033, see TCDD 
AIDS-122605, see Methanol 
AIDS-122682, see Hexane 
AIDS-122683, see Methylene chloride 
AIDS-124027, see Dichlorvos 
AIDS-138775, see Tetraethyl pyrophosphate 
AIDS-166922, see Dieldrin 
AIDS-166932, see Methoxychlor 
AIDS-166926, see Hexachloroethane 
AIDS-166944, see p,p′-DDE 
AIDS-169632, see Nitrobenzene 
AIDS-18335, see Thiophene 
AIDS-188134, see 4,6-Dichloro-o-cresol 
AIDS-188435, see tributyl phosphate 
AIDS-189608, see Phthalic anhydride 
AIDS-189609, see Maleic anhydride 
AIDS-189615, see Phthalic anhydride 
AIDS-189616, see Phthalic anhydride 
AIDS-189619, see Phthalic anhydride 
AIDS-189620, see Phthalic anhydride 
AIDS-189621, see Phthalic anhydride 
AIDS-189660, see Maleic anhydride 
Albocarbon, see Naphthalene 
Aldehyde, see Acetaldehyde 
Aldifen, see 2,4-Dinitrophenol 

Aldocit, see Aldrin 
Aldrec, see Aldrin 
Aldrex, see Aldrin 
Aldrex 30, see Aldrin 
Aldrex 30 E.C., see Aldrin 
Aldrex 40, see Aldrin 
Aldrine, see Aldrin 
Aldrin epoxide, see Dieldrin 
Aldrite, see Aldrin 
Aldron, see Aldrin 
Aldrosol, see Aldrin 
Algard, see Dichlorvos 
Algicode 106L, see Ethylenediamine 
Algofrene type 1, see Trichlorofluoromethane 
Algofrene type 2, see Dichlorodifluoromethane 
Algofrene type 5, see Dichlorofluoromethane 
Algran, see Aldrin 
Algylen, see Trichloroethylene 
Aliphatic isocyanate, see Methyl isocyanate 
Alkron, see Parathion 
Alleron, see Parathion 
Alltex, see Toxaphene 
Alltox, see Toxaphene 
Allyl al, see Allyl alcohol 
Allyl aldehyde, see Acrolein 
Allyl alcohol oxide, see Glycidol 
Allylene, see Propyne 
Allyl-2,3-epoxypropyl ether, see Allyl glycidyl ether 
Allyl ethene, see 1,4-Pentadiene 
Allyl ethylene, see 1,4-Pentadiene 
Allylic alcohol, see Allyl alcohol 
1-Allyloxy-2,3-epoxypropane, see Allyl glycidyl ether 
Allyl trichloride, see 1,2,3-Trichloropropane 
Alonitrile, see o-Chlorobenzylidenemalononitrile 
Alphanon, see Camphor 
Alrato, see ANTU 
Altal, see Triphenyl phosphate 
Altox, see Aldrin 
Alvit, see Dieldrin 
Alvora, see Naled 
Amarthol fast orange R base, see 3-Nitroaniline 
Amatin, see Hexachlorobenzene 
Ameisenatod, see Lindane 
Ameisenmittel merck, see Lindane 
American Cyanamid 3422, see Parathion 
American Cyanamid 4049, see Malathion 
Amerstat 274, see Ethylenediamine 
Amfol, see Ammonia 
Amidox, see 2,4-D 
Amine 2,4,5-T for rice, see 2,4,5-T 
Aminic acid, see Formic acid 
2-Aminoacetylfluorene, see 2-Acetylaminofluorene 
4-Aminoaniline, see p-Phenylenediamine 
p-Aminoaniline, see p-Phenylenediamine 
2-Aminoanisole, see o-Anisidine 
4-Aminoanisole, see p-Anisidine 
o-Aminoanisole, see o-Anisidine 
p-Aminoanisole, see p-Anisidine 
Aminobenzene, see Aniline 
p-Aminobiphenyl, see 4-Aminobiphenyl 
1-Aminobutane, see Butylamine 
1-Amino-4-chloroaniline, see 4-Chloroaniline 
1-Amino-4-chlorobenzene, see 4-Chloroaniline 
1-Amino-p-chlorobenzene, see 4-Chloroaniline 
4-Aminochlorobenzene, see 4-Chloroaniline 
p-Aminochlorobenzene, see 4-Chloroaniline 
4-Aminodiphenyl, see 4-Aminobiphenyl 
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p-Aminodiphenyl, see 4-Aminobiphenyl 
Aminoethane, see Ethylamine 
1-Aminoethane, see Ethylamine 
2-Aminoethanol, see Ethanolamine 
Aminoethene, see Ethylenimine 
β-Aminoethyl alcohol, see Ethanolamine 
β-Aminoethylamine, see Ethylenediamine 
Aminoethylene, see Ethylenimine 
Aminogen II, see p-Phenylenediamine 
Aminomethane, see Methylamine 
1-Amino-2-methoxybenzene, see o-Anisidine 
1-Amino-4-methoxybenzene, see p-Anisidine 
4-Aminomethoxybenzene, see p-Anisidine 
p-Aminomethoxybenzene, see p-Anisidine 
1-Amino-2-methylbenzene, see o-Toluidine 
2-Amino-1-methylbenzene, see o-Toluidine 
p-Aminomethylphenyl ether, see p-Anisidine 
1-Aminonaphthalene, see 1-Naphthylamine 
α-Aminonaphthalene, see 1-Naphthylamine 
2-Aminonaphthalene, see 2-Naphthylamine 
3-Aminonitrobenzene, see 3-Nitroaniline 
m-Aminonitrobenzene, see 3-Nitroaniline 
meta-Aminonitrobenzene, see 3-Nitroaniline 
4-Aminonitrobenzene, see 4-Nitroaniline 
p-Aminonitrobenzene, see 4-Nitroaniline 
1-Amino-2-nitrobenzene, see 2-Nitroaniline 
1-Amino-3-nitrobenzene, see 3-Nitroaniline 
1-Amino-4-nitrobenzene, see 4-Nitroaniline 
Aminophen, see Aniline 
2-Aminopropane, see Isopropylamine 
Amino-2-pyridine, see 2-Aminopyridine 
α-Aminopyridine, see 2-Aminopyridine 
o-Aminopyridine, see 2-Aminopyridine 
2-Aminotoluene, see o-Toluidine 
o-Aminotoluene, see o-Toluidine 
Ammonia anhydrous, see Ammonia 
Ammonia gas, see Ammonia 
Amoxone, see 2,4-D 
Amresco acryl-40, see Acrylamide 
AMS, see α-Methylstyrene 
n-Amyl acetate, see Amyl acetate 
Amyl acetic ester, see Amyl acetate 
Amyl acetic ether, see Amyl acetate 
Amylene, see 1-Pentene 
α-n-Amylene, see 1-Pentene 
β-n-Amylene, see cis-2-Pentene 
cis-β-Amylene, see cis-2-Pentene 
trans-β-Amylene, see trans-2-Pentene 
sec-Amyl ethanoate, see Amyl acetate 
Amyl ethyl ketone, see 5-Methyl-3-heptanone 
Amyl hydride, see Pentane 
Amyl methyl ketone, see 2-Heptanone 
n-Amyl methyl ketone, see 2-Heptanone 
AN, see Acrylonitrile 
Anaesthetic ether, see Ethyl ether 
Anamenth, see Trichloroethylene 
Anduron, see Diuron 
Anesthenyl, see Methylal 
Anesthesia ether, see Ethyl ether 
Anesthetic ether, see Ethyl ether 
Anhydrous ammonia, see Ammonia 
Aniline oil, see Aniline 
Anilinobenzene, see 4-Aminobiphenyl 
Anilinomethane, see Methylaniline 
2-Anidine, see o-Anisidine 
4-Anisidine, see p-Anisidine 
2-Anisylamine, see o-Anisidine 

o-Anisylamine, see o-Anisidine 
p-Anisylamine, see p-Anisidine 
Ankilostin, see Tetrachloroethylene 
ANL, see Aniline 
Annamene, see Styrene 
Annulene, see Benzene 
Anodynon, see Chloroethane 
Anofex, see p,p′-DDT 
Anol, see Cyclohexanol 
Anon, see Cyclohexanone 
Anone, see Cyclohexanone 
Anozol, see Diethyl phthalate 
Ansaron, see Diuron 
Anthracin, see Anthracene 
Anticarie, see Hexachlorobenzene 
Antinonin, see 4,6-Dinitro-o-cresol 
Antinonnon, see 4,6-Dinitro-o-cresol 
Antisal 1, see Tetrachloroethylene 
Antisal 1a, see Toluene 
Antisol 1, see Tetrachloroethylene 
Anturat, see ANTU 
Anyvim, see Aniline 
Aparasin, see Lindane 
Apavap, see Dichlorvos 
Apavinphos, see Mevinphos 
Aphamite, see Parathion 
Aphtiria, see Lindane 
Aplidal, see Lindane 
Aptal, see p-Chloro-m-cresol 
Aqua-kleen, see 2,4-D 
Aqualin, see Acrolein 
Aqualine, see Acrolein 
Araldite HT 901, see Phthalic anhydride 
Araldite 502, see Di-n-butyl phthalate 
Aralo, see Parathion 
Arasan, see Thiram 
Arasan 42-S, see Thiram 
Arasan 70, see Thiram 
Arasan 75, see Thiram 
Arasan-M, see Thiram 
Arasan-SF, see Thiram 
Arasan-SF-X, see Thiram 
Arbinex 30TN, see Heptachlor 
Arbitex, see Lindane 
Arborol, see 4,6-Dinitro-o-cresol 
Arconol, see tert-Butyl alcohol 
Arcton 6, see Dichlorodifluoromethane 
Arcton 7, see Dichlorofluoromethane 
Arcton 9, see Trichlorofluoromethane 
Arcton 11, see Trichlorofluoromethane 
Arcton 63, see 1,1,2-Trichlorotrifluoroethane 
Arctuvin, see Hydroquinone 
Areginal, see Ethyl formate 
Arilat, see Carbaryl  
Arilate, see Carbaryl 
Arklone, see 1,1,2-Trichlorotrifluoroethane 
Arklone P, see 1,1,2-Trichlorotrifluoroethane 
Arkotine, see p,p′-DDT 
Arochlor 1221, see PCB-1221 
Arochlor 1232, see PCB-1232 
Arochlor 1242, see PCB-1242 
Arochlor 1248, see PCB-1248 
Arochlor 1254, see PCB-1254 
Arochlor 1260, see PCB-1260 
Aroclor 1016, see PCB-1016 
Aroclor 1221, see PCB-1221 
Aroclor 1232, see PCB-1232 
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Aroclor 1242, see PCB-1242 
Aroclor 1248, see PCB-1248 
Aroclor 1254, see PCB-1254 
Aroclor 1260, see PCB-1260 
Aromatic amine, see Aniline 
Arthodibrom, see Naled 
Artic, see Methyl chloride 
Artificial ant oil, see Furfural 
Artificial oil of ants, see Furfural 
Arylam, see Carbaryl 
Arylamine, see Aniline 
ASP 47, see Sulfotepp 
Aspon-chlordane, see Chlordane 
Astrobot, see Dichlorvos 
Atgard, see Dichlorvos 
Atgard C, see Dichlorvos 
Atgard V, see Dichlorvos 
Athrombin-K, see Warfarin 
Athrombine-K, see Warfarin 
Atoxan, see Carbaryl 
Attac 4-2, see Toxaphene 
Attac 4-4, see Toxaphene 
Attac 6, see Toxaphene 
Attac 6-3, see Toxaphene 
Attac 8, see Toxaphene 
Atul fast yellow R, see p-Dimethylaminoazobenzene 
Aules, see Thiram 
Avlothane, see Hexachloroethane 
Avolin, see Dimethyl phthalate 
Azabenzene, see Pyridine 
Azacyclopropane, see Ethylenimine 
1-Azaindan, see Indoline 
1-Azaindene, see Indole 
Azine, see Pyridine 
Azirane, see Ethylenimine 
Aziridine, see Ethylenimine 
Azoamine Red ZH, see 4-Nitroaniline 
Azobase MNA, see 3-Nitroaniline 
Azoene fast orange GR base, see 2-Nitroaniline 
Azoene fast orange GR salt, see 2-Nitroaniline 
Azofix orange GR salt, see 2-Nitroaniline 
Azofix red GG salt, see 4-Nitroaniline 
Azogene fast orange GR, see 2-Nitroaniline 
Azoic diazo component 6, see 2-Nitroaniline 
Azoic diazo component 37, see 4-Nitroaniline 
Azoic diazo component 112, see Benzidine 
Azotox, see p,p′-DDT 
B 404, see Parathion 
B 1266, see p-Quinone 
BA, see Benzo[a]anthracene 
BA 2794, see 4-Nitrobiphenyl 
BA 51-090453, see Dodecane 
B(a)A, see Benzo[a]anthracene 
Baker’s P and S liquid and ointment, see Phenol 
Baktol, see p-Chloro-m-cresol 
Baktolan, see p-Chloro-m-cresol 
Baltana, see 1,1,1-Trichloroethane 
Banana oil, see Amyl acetate, Isoamyl acetate 
Bantu, see ANTU 
Barchlor, see Allyl chloride 
Basaklor, see Heptachlor 
BASF 238, see Morpholine 
BASF ursol D, see p-Phenylenediamine 
Bay 19149, see Dichlorvos 
Bay 70143, see Carbofuran 
Bay 78537, see Carbofuran 
Bay-B-4986, see Dichlorvos 

Bay E-393, see Sulfotepp 
Bay E-605, see Parathion 
Bayer 19149, see Dichlorvos 
Bayer E-393, see Sulfotepp 
Bayer E-605, see Parathion 
1-BB, see Butylbenzene 
n-BB, see Butylbenzene 
BBC 12, see 1,2-Dibromo-3-chloropropane 
BBH, see Lindane 
BBP, see Benzyl butyl phthalate 
BCEXM, see Bis(2-chloroethoxy)methane 
BCF-bushkiller, see 2,4,5-T 
BCIE, see Bis(2-chloroisopropyl) ether 
BCME, see sym-Dichloromethyl ether 
BCMEE, see Bis(2-chloroisopropyl) ether 
BDCM, see Bromodichloromethane 
Bear skunk, see Butyl mercaptan 
BEHP, see Bis(2-ethylhexyl) phthalate 
Belt, see Chlordane 
Benfos, see Dichlorvos 
Benhex, see Lindane 
Bentox 10, see Lindane 
Benxole, see Benzene 
1,2-Benzacenaphthene, see Fluoranthene 
Benz[e]acephenanthrylene, see Benzo[b]fluoranthene 
3,4-Benz[e]acephenanthrylene, see Benzo[b]fluoranthene 
Benzal alcohol, see Benzyl alcohol 
Benzanthracene, see Benzo[a]anthracene 
Benz[a]anthracene, see Benzo[a]anthracene 
1,2-Benzanthracene, see Benzo[a]anthracene 
1,2-Benz[a]anthracene, see Benzo[a]anthracene 
2,3-Benzanthracene, see Benzo[a]anthracene 
1,2:5,6-Benzanthracene, see Dibenz[a,h]anthracene 
Benzanthrene, see Benzo[a]anthracene 
1,2-Benzanthrene, see Benzo[a]anthracene 
1-Benzazole, see Indole 
Benzenamine, see Aniline, N-Nitrosodiphenylamine 
Benzeneazodimethylaniline, see p-Dimethylaminoazo-

benzene 
Benzene bromide, see Bromobenzene 
Benzene carbinol, see Benzyl alcohol 
Benzenecarboxylic acid, see Benzoic acid 
Benzene chloride, see Chlorobenzene 
Benzene-1,4-diamine, see p-Phenylenediamine 
1,4-Benzenediamine, see p-Phenylenediamine 
p-Benzenediamine, see p-Phenylenediamine 
para-Benzenediamine, see p-Phenylenediamine 
1,2-Benzenedicarboxylic acid anhydride, see Phthalic 

anydride 
1,2-Benzenedicarboxylic acid, bis(2-ethylhexyl) ester, see 

Bis(2-ethylhexyl) phthalate 
1,2-Benzenedicarboxylic acid, butyl phenylmethyl ester, see 

Benzyl butyl phthalate 
1,2-Benzenedicarboxylic acid, dibutyl ester, see 

Di-n-butylphthalate 
o-Benzenedicarboxylic acid, dibutyl ester, see Di-n-butyl 

phthalate 
Benzene-o-dicarboxylic acid, di-n-butyl ester, see Di-n-

butyl phthalate 
1,2-Benzenedicarboxylic acid, diethyl ester, see Diethyl 

phthalate 
1,2-Benzenedicarboxylic acid, dimethyl ester, see Di-methyl 

phthalate 
1,2-Benzenedicarboxylic acid, dioctyl ester, see Di-n-octyl 

phthalate 
1,2-Benzenedicarboxylic acid, di-n-octyl ester, see Di-n-

octyl phthalate 
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o-Benzenedicarboxylic acid, dioctyl ester, see Di-n-octyl 
phthalate 

1,4-Benzenediol, see Hydroquinone 
p-Benzenediol, see Hydroquinone 
Benzeneformic acid, see Benzoic acid 
Benzene hexachloride, see Lindane 
Benzene hexachloride-α-isomer, see α-BHC 
Benzene-cis-hexachloride, see β-BHC 
Benzene-γ-hexachloride, see Lindane 
α-Benzene hexachloride, see α-BHC 
β-Benzene hexachloride, see β-BHC 
δ-Benzene hexachloride, see δ-BHC 
γ-Benzene hexachloride, see Lindane 
trans-α-Benzene hexachloride, see β-BHC 
Benzene hexahydride, see Cyclohexane 
Benzene methanoic acid, see Benzoic acid 
Benzene methanol, see Benzyl alcohol 
Benzene tetrahydride, see Cyclohexene 
Benzenol, see Phenol 
2,3-Benzfluoranthene, see Benzo[b]fluoranthene 
3,4-Benzfluoranthene, see Benzo[b]fluoranthene 
8,9-Benzfluoranthene, see Benzo[k]fluoranthene 
Benzidam, see Aniline 
Benzidene base, see Benzidine 
p-Benzidine, see Benzidine 
Benzin, see Benzene 
2,3-Benzindene, see Fluorene 
Benzine, see Benzene 
Benzinoform, see Carbon tetrachloride 
Benzinol, see Trichloroethylene 
Benzioine, see Benzidine 
Benzoanthracene, see Benzo[a]anthracene 
1,2-Benzoanthracene, see Benzo[a]anthracene 
Benzoate, see Benzoic acid 
Benzo[d,e,f]chrysene, see Benzo[a]pyrene 
Benzoepin, see α-Endosulfan, β-Endosulfan 
2,3-Benzofluoranthene, see Benzo[b]fluoranthene 
3,4-Benzo[b]fluoranthene, see Benzo[b]fluoranthene 
11,12-Benzofluoranthene, see Benzo[k]fluoranthene 
Benzo[e]fluoranthene, see Benzo[b]fluoranthene 
11,12-Benzo[k]fluoranthene, see Benzo[k]fluoranthene 
3,4-Benzofluoranthene, see Benzo[b]fluoranthene 
8,9-Benzofluoranthene, see Benzo[k]fluoranthene 
2-Benzo[jk]fluorene, see Fluoranthene 
Benzofuran-1,3-dione, see Phthalic anhydride 
Benzofur D, see p-Phenylenediamine 
Benzohydroquinone, see Hydroquinone 
Benzol, see Benzene 
Benzol 90, see Benzene 
Benzole, see Benzene 
Benzolene, see Benzene 
1,12-Benzoperylene, see Benzo[ghi]perylene 
Benzo[a]phenanthrene, see Benzo[a]anthracene, Chrysene 
Benzo[α]phenanthrene, see Chrysene 
Benzo[b]phenanthrene, see Benzo[a]anthracene 
Benzo[def]phenanthrene, see Pyrene 
1,2-Benzophenanthrene, see Chrysene 
2,3-Benzophenanthrene, see Benzo[a]anthracene 
1,2-Benzopyrene, see Benzo[a]pyrene, Benzo[e]pyrene 
3,4-Benzopyrene, see Benzo[a]pyrene 
4,5-Benzopyrene, see Benzo[e]pyrene 
6,7-Benzopyrene, see Benzo[a]pyrene 
9,10-Benzopyrene, see Benzo[e]pyrene 
Benzo[α]pyrene, see Benzo[a]pyrene 
3,4-Benzo[a]pyrene, see Benzo[a]pyrene 
4,5-Benzo[e]pyrene, see Benzo[e]pyrene 
2,7-Benzo[p]pyridine, see 2,7-Dimethylquinoline 

Benzo[ghi]pyrilene, see Benzo[ghi]perylene 
Benzopyrrole, see Indole 
2,3-Benzopyrrole, see Indole 
Benzo[b]pyrrole, see Indole 
1-Benzo[b]pyrrole, see Indole 
1,4-Benzoquine, see p-Quinone 
Benzoquinol, see Hydroquinone 
Benzoquinone, see p-Quinone 
Benzo-1,4-quinone, see p-Quinone 
1,4-Benzoquinone, see p-Quinone 
p-Benzoquinone, see p-Quinone 
Benzoyl alcohol, see Benzyl alcohol 
1,12-Benzperylene, see Benzo[ghi]perylene 
Benz[a]phenanthrene, see Chrysene 
1,2-Benzphenanthrene, see Chrysene 
2,3-Benzphenanthrene, see Benzo[a]anthracene 
Benz[a]pyrene, see Benzo[a]pyrene 
1,2-Benzpyrene, see Benzo[a]pyrene, Benzo[e]pyrene 
3,4-Benzpyrene, see Benzo[a]pyrene 
4,5-Benzpyrene, see Benzo[e]pyrene 
9,10-Benzpyrene, see Benzo[e]pyrene 
3,4-Benz[a]pyrene, see Benzo[a]pyrene 
Benz[e]pyrene, see Benzo[e]pyrene 
Benzyl n-butyl phthalate, see Benzyl butyl phthalate 
Benzyl chloride anhydrous, see Benzyl chloride 
Benzylicum, see Benzyl alcohol 
3,4-Benzypyrene, see Benzo[a]pyrene 
Beosit, see α-Endosulfan, β-Endosulfan 
Bercema NMC50, see Carbaryl 
Betaprone, see β-Propiolactone 
Bexol, see Lindane 
B(b)F, see Benzo[b]fluoranthene 
B(k)F, see Benzo[k]fluoranthene 
BFV, see Formaldehyde 
BHC, see Lindane 
γ-BHC, see Lindane 
BH 2,4-D, see 2,4-D 
4,4′-Bianiline, see Benzidine 
N,N′-Bianiline, see 1,2-Diphenylhydrazine 
p,p′-Bianiline, see Benzidine 
Bibenzene, see Biphenyl 
Bibesol, see Dichlorvos 
Bicarburet of hydrogen, see Benzene 
1,2-Bichloroethane, see 1,2-Dichloroethane 
Bicyclo[4.4.0]decane, see Decahydronaphthalene 
Biethylene, see 1,3-Butadiene 
Biethylene oxide, see Tetrahydrofuran 
Bihexyl, see Dodecane 
Biisopropyl, see 2,3-Dimethylbutane 
Bilorin, see Formic acid 
2,3,1′,8′-Binaphthylene, see Benzo[k]fluoranthene 
Binitrobenzene, see 1,3-Dinitrobenzene 
Bio 5462, see α-Endosulfan, β-Endosulfan 
Biocide, see Acrolein 
Bioflex 81, see Bis(2-ethylhexyl) phthalate 
Bioflex DOP, see Bis(2-ethylhexyl) phthalate 
Bioron, see Diuron 
1,1′-Biphenyl, see Biphenyl 
Biphenylamine, see 4-Aminobiphenyl 
4-Biphenylamine, see 4-Aminobiphenyl 
p-Biphenylamine, see 4-Aminobiphenyl 
[1,1′-Biphenyl]-4-amine, see 4-Aminobiphenyl 
(1,1′-Biphenyl)-4,4′-diamine, see Benzidine 
4,4′-Biphenyldiamine, see Benzidine 
p,p′-Biphenyldiamine, see Benzidine 
(1,1′-Biphenyl)-2,2′-diyl oxide, see Dibenzofuran 
4,4′-Biphenylenediamine, see Benzidine 
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p,p′-Biphenylenediamine, see Benzidine 
o-Biphenylenemethane, see Fluorene 
Biphenylene oxide, see Dibenzofuran 
2,2′-Biphenylene oxide, see Dibenzofuran 
Biphenyl ether, see Phenyl ether 
o-Biphenylmethane, see Fluorene 
Biphenyl oxide, see Phenyl ether 
Birnenoel, see Amyl acetate 
2,2-Bis(p-anisyl)-1,1,1-trichloroethane, see Methoxychlor 
S-1,2-Bis(carbethoxy)ethyl-O,O-dimethyl dithiophosphate, 

see Malathion 
Bis(β-chloroethyl)acetal ethane, see Bis(2-chloroethoxy)-

methane 
Bis(β-chloroethyl) ether, see Bis(2-chloroethyl) ether 
Bis(2-chloroethyl)formal, see Bis(2-chloroethoxy)methane 
Bis(β-chloroethyl)formal, see Bis(2-chloroethoxy)methane 
Bis(β-chloroisopropyl) ether, see Bis(2-chloroisopropyl) 

ether 
Bis(chloromethyl) ether, see sym-Dichloromethyl ether 
Bis(2-chloro-1-methylethyl) ether, see Bis(2-chloroiso-

propyl) ether 
Bis(2-chloro-3-methylethyl) ether, see Bis(2-chloroiso-

propyl) ether 
1,1-Bis(4-chlorophenyl)-2,2-dichloroethane, see p,p′-DDD 
1,1-Bis(p-chlorophenyl)-2,2-dichloroethane, see p,p′-DDD 
2,2-Bis(4-chlorophenyl)-1,1-dichloroethane, see p,p′-DDD 
2,2-Bis(p-chlorophenyl)-1,1-dichloroethane, see p,p′-DDD 
2,2-Bis(4-chlorophenyl)-1,1-dichloroethene, see p,p′-DDE 
2,2-Bis(p-chlorophenyl)-1,1-dichloroethene, see p,p′-DDE 
1,1-Bis(p-chlorophenyl)-2,2,2-trichloroethane, see p,p′-

DDT 
2,2-Bis(4-chlorophenyl)-1,1,1-trichloroethane, see p,p′-

DDT 
2,2-Bis(p-chlorophenyl)-1,1,1-trichloroethane, see p,p′-

DDT 
α,α-Bis(p-chlorophenyl)-β,β,β-trichloroethane, see p,p′-

DDT 
Bis(1-chloro-2-propyl) ether, see Bis(2-chloroisopropyl) 

ether 
Bis-CME, see sym-Dichloromethyl ether 
Bis-O,O-diethylphosphoric anhydride, see Tetraethyl py-

rophosphate 
Bis-O,O-diethylphosphorothionic anhydride, see Sulfotepp 
Bis(dimethylamino)carbonothioyldisulfide, see Thiram 
Bis(dimethylthiocarbamoyl)disulfide, see Thiram 
Bis(dimethylthiocarbamyl)disulfide, see Thiram 
S-1,2-Bis(ethoxycarbonyl)ethyl-O,O-dimethyl phosphor-

odithioate, see Malathion 
S-1,2-Bis(ethoxycarbonyl)ethyl-O,O-dimethyl thiophos-

phate, see Malathion 
Bis(2-ethylhexyl)-1,2-benzenedicarboxylate, see Bis(2-

ethylhexyl) phthalate 
Bis(methoxy)methane, see Methal 
1,1-Bis(p-methoxyphenyl)-2,2,2-trichloroethane, see 

Methoxychlor 
2,2-Bis(p-methoxyphenyl)-1,1,1-trichloroethane, see 

Methoxychlor 
Bivinyl, see 1,3-Butadiene 
Black and white bleaching cream, see Hydroquinone 
Blacosolv, see Trichloroethylene 
Bladafum, see Sulfotepp 
Bladafume, see Sulfotepp 
Bladafun, see Sulfotepp 
Bladan, see Parathion, Tetraethyl pyrophosphate 
Bladan F, see Parathion 
Bladan (VAN), see Tetraethyl pyrophosphate 
Blancosolv, see Trichloroethylene 

Blancosolv No. 2, see Tetrachloroethylene 
Blitex, see Ronnel 
Blue oil, see Aniline 
BME, see Methyl mercaptan 
BNA, see 2-Naphthylamine 
Bonoform, see 1,1,2,2-Tetrachloroethane 
Boomer-rid, see Strychnine 
Borer sol, see 1,2-Dichloroethane 
2-Bornanone, see Camphor 
DL-Bornan-2-one, see Camphor 
2-Bornanone, see Camphor 
Bosan Supra, see p,p′-DDT 
Bovidermol, see p,p′-DDT 
BP, see Benzo[a]pyrene 
3,4-BP, see Benzo[a]pyrene 
B(a)P, see Benzo[a]pyrene 
B(e)P, see Benzo[e]pyrene 
B(ghi)P, see Benzo[ghi]perylene 
BPL, see β-Propiolactone 
4-BPPE, see 4-Bromophenyl phenyl ether 
p-BPPE, see 4-Bromophenyl phenyl ether 
Bran oil, see Furfural 
Brassix, see Trifluralin 
BrBz, see Bromobenzene 
Brentamine fast orange GR base, see 2-Nitroaniline 
Brentamine fast orange GR salt, see 2-Nitroaniline 
Brevinyl, see Dichlorvos 
Brevinyl E50, see Dichlorvos 
Brifur, see Carbofuran 
Brilliant fast oil yellow, see p-Dimethylaminoazobenzene 
Brilliant fast spirit yellow, see p-Dimethylaminoazo-

benzene 
Brilliant fast yellow, see p-Dimethylaminoazobenzene 
Brilliant oil yellow, see p-Dimethylaminoazobenzene 
BRN 0001360, see β-Propiolactone 
BRN 0079763, see Propylene oxide 
BRN 0079785, see Epichlorohydrin 
BRN 0091397, see Endrin 
BRN 0102380, see Ethylenimine 
BRN 0102549, see Morpholine 
BRN 0102551, see 1,4-Dioxane 
BRN 0102391, see Tetrahydrofuran 
BRN 0102969, see 4-Ethylmorpholine 
BRN 0103222, see Thiophene 
BRN 0103233, see Pyridine 
BRN 0105402; see 2-Ethylthiophene 
BRN 0105755, see Furfural 
BRN 0105785, see 2-Aminopyridine 
BRN 0105871, see Allyl slycidyl ether 
BRN 0106291, see Furfuryl alcohol 
BRN 0106909, see Maleic anhydride 
BRN 0107693, see Indole 
BRN 0111915, see Indoline 
BRN 0118515, see Phthalic anhydride 
BRN 0146013, see 1,3-Dichloro-5,5-dimethylhydantoin 
BRN 0271116, see TCDD 
BRN 0383562, see Glycidol 
BRN 0385686, see Oxalic acid 
BRN 0385735, see Cyclohexanone 
BRN 0385737, see Acetic anhydride 
BRN 0386081, see Acenaphthene 
BRN 0386133, see 1-Naphthylamine 
BRN 0386210, see o-Anisidine 
BRN 0386533, see 4-Aminobiphenyl 
BRN 0471308, see Benzyl chloride 
BRN 0471359, see 4-Chloroaniline 
BRN 0505933, see Ethylamine 
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BRN 0505937, see 1-Iodopropane 
BRN 0505944, see Ethanolamine 
BRN 0505972, see Methylcyclohexane 
BRN 0506007, see Acetic acid 
BRN 0506058, see 2-Pentanone 
BRN 0506104, see Ethyl acetate 
BRN 0506161, see 3-Heptanone 
BRN 0506236, see 1-Nitropropane 
BRN 0506345, see 5-Methyl-3-heptanone 
BRN 0506751, see o-Methylcyclohexanone 
BRN 0506917, see 2-Methylphenol 
BRN 0507140, see Dimethylaniline 
BRN 0507540, see Nitrobenzene 
BRN 0507950, see α-Chloroacetophenone 
BRN 0508690, see 4-Nitroaniline 
BRN 0508691, see p-Chloronitrobenzene 
BRN 0509275, see 2-Nitroaniline 
BRN 0605259, see Isopropylamine 
BRN 0605261, see 1,1-Dimethylhydrazine 
BRN 0605263, see Ethylenediamine 
BRN 0605268, see Diethylamine 
BRN 0605264, see 1,2-Dichloroethane 
BRN 0605266, see Ethylene dibromide 
BRN 0605269, see Butylamine 
BRN 0605284, see Diisopropylamine 
BRN 0605310, see Acrylonitrile 
BRN 0605307, see Allyl alcohol 
BRN 0605317, see Bis(2-chloroethyl) ether 
BRN 0605318, see Methyl isocyanate 
BRN 0605349, see Acrylamide 
BRN 0605365, see N,N-Dimethylformamide 
BRN 0605396, see Methyl acrylate 
BRN 0605399, see 4-Methyl-2-pentanone 
BRN 0605441, see m-Xylene 
BRN 0605459, see Methyl methacrylate 
BRN 0605631, see Aniline 
BRN 0605632, see Chlorobenzene 
BRN 0605970, see Hydroquinone 
BRN 0606078, see 1,2-Dichlorobenzene 
BRN 0606080, see Phenylhydrazine 
BRN 0607569, see 2,4,5-Trichlorophenol 
BRN 0635645, see Methylhydrazine 
BRN 0635680, see Acetone 
BRN 0635704, see Allyl chloride 
BRN 0635707, see Cyclopentene 
BRN 0635760, see Toluene 
BRN 0635994, see Dimethyl sulfate 
BRN 0636131, see Benzoic acid 
BRN 0636244, see 2,4-Dimethylphenol 
BRN 0639793, see 1,2-Diphenylhydrazine 
BRN 0636962, see 3-Nitroaniline 
BRN 0741951, see Methylamine 
BRN 0741857, see Acetonitrile 
BRN 0741863, see 2-Diethylaminoethanol 
BRN 0741880, see 2-Butanone 
BRN 0741981, see o-Toluidine 
BRN 0741982, see Methylaniline 
BRN 0742029, see p-Phenylenediamine 
BRN 0742467, see 2,4-Dichlorophenol 
BRN 0742770, see Benzidine 
BRN 0744602, see 2,4-Toluene diisocyanate 
BRN 0773649, see sec-Butyl alcohol 
BRN 0773787, see 2-Chloroethyl vinyl ether 
BRN 0773866, see Ethyl acrylate 
BRN 0773967, see p-Quinone 
BRN 0774092, see Acenaphthylene 
BRN 0775403, see 2-Nitrophenol 

BRN 0776729, see 2,4,6-Trichlorophenol 
BRN 0778118, see ANTU 
BRN 0878138, see Propyne 
BRN 0878139, see Ethylene chlorohydrin 
BRN 0878165, see Decahydronaphthalene 
BRN 0906698, see tert-Butyl alcohol 
BRN 0906737, see Cyclohexene 
BRN 0906744, see Cyclohexanol 
BRN 0906769, see Ethyl formate 
BRN 506806, see 1,3,5-Trimethylbenzene 
BRN 0906859, see 2-Methylnaphthalene 
BRN 0909531, see N-Nitrosodiphenylamine 
BRN 0956618, see 1,3-Dichlorobenzene 
BRN 0956819, see 1,2,4-Trichlorobenzene 
BRN 0956882, see 1,2,3-Trichlorobenzene 
BRN 0964788, see Tetryl 
BRN 0949148, see 1-Butanol 
BRN 0969158, see 2-Methyl-1,3-butadiene 
BRN 0969206, see 1,1,2,2-Tetrachloroethane 
BRN 0969212, see Benzene 
BRN 0969405, see α-Methylstyrene 
BRN 0969616, see Phenol 
BRN 1071226, see Chloroacetaldehyde 
BRN 1071236, see Styrene 
BRN 1098229, see Methanol 
BRN 1098242, see 1-Propanol 
BRN 1098271, see Ethanolamine 
BRN 1098293, see Carbon disulfide 
BRN 1098321, see 1,1,2,2-Tetrabromoethane 
BRN 1105828, see 1,4-Dinitrobenzene 
BRN 1209224, see Ethyl bromide 
BRN 1209240, see 1-Hexene 
BRN 1209324, see Nitroethane 
BRN 1209327, see Vinyl acetate 
BRN 1209426, see Formic acid 
BRN 1214242, see 2,4-D 
BRN 1236613, see Isopropylbenzene 
BRN 1236661, see Bromobenzene 
BRN 1237629, see p-Chloro-m-cresol 
BRN 1246172, see 2,4-Dinitrophenol 
BRN 1280721, see Isophorone 
BRN 1281877, see 4-Nitrophenol 
BRN 1285380, see Pentachlorophenol 
BRN 1293536, see Warfarin 
BRN 1308974, see 4-Bromophenyl phenyl ether 
BRN 1304483, see 1-Methylcyclohexene 
BRN 1305151, see 4-Methylphenol 
BRN 1307225, see Pyrene 
BRN 1340499, see 2-Methyl-1-pentene 
BRN 1361550, see Mesityl oxide 
BRN 1361721, see Tetrachloroethylene 
BRN 1363491, see Fluorene 
BRN 1364620, see Phenyl ether 
BRN 1365830, see 1,2,4,5-Tetrabromobenzene 
BRN 1421310, see Naphthalene 
BRN 1420761, see trans-1,2-Dichloroethylene 
BRN 1421537, see tert-Butylbenzene 
BRN 1428746, see Carbofuran 
BRN 1545756, see Chlorpyrifos 
BRN 1618315, see 1,2,4,5-Tetrachlorobenzene 
BRN 1618864, see 1,2,3,5-Tetrachlorobenzene 
BRN 1618997, see Nitrapyrin 
BRN 1634058, see Biphenyl 
BRN 1635233, see 1,3,5-Trichlorobenzene 
BRN 1653604, see Octachloronaphthalene 
BRN 1679223, see sym-Dichloromethyl ether 
BRN 1680023, see 1,4-Dichlorobenzene 
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BRN 1696840, see Methyl mercaptan 
BRN 1696855, see 2,4-Dimethylpentane 
BRN 1696869, see 2,3,4-Trimethylpentane 
BRN 1696875, see Octane 
BRN 1696876, see 2,2,4-Trimethylpentane 
BRN 1696917, see Nonane 
BRN 1696981, see Decane 
BRN 1697005, see Bromofdichloromethane 
BRN 1697025, see Methylal 
BRN 1697175, see Dodecane 
BRN 1698909, see Bis(2-chloroethoxy)methane 
BRN 1699063, see 2-Heptanone 
BRN 1699461, see 1,1-Difluorotetrachloroethane 
BRN 1699506, see tert-Butyl acetate 
BRN 1700021, see 5-Methyl-3-heptanone 
BRN 1700761, see Methyl cellosolve acetate 
BRN 1701406, see Propyl nitrate 
BRN 1701567, see Acrolein 
BRN 1708361, see Tetranitromethane 
BRN 1709141, see Dichlorvos 
BRN 1710584, see Tributyl phosphate 
BRN 1714017, see Tetraethyl pyrophsphate 
BRN 1714019, see Sulfotepp 
BRN 1718734, see 2,3-Dimethylpentane 
BRN 1718795, see trans-2-Pentene 
BRN 1718880, see 1,2-Dichloropropane 
BRN 1719557, see cis-1,3-Dichloropropylene 
BRN 1719558, see trans-1,3-Dichloropropylene 
BRN 1720689, see sec-Butyl acetate 
BRN 1721249, see sec-Amyl acetate 
BRN 1725821, see Thiram 
BRN 1730722, see 2,2-Dimethylpropane 
BRN 1730733, see Hexane 
BRN 1730734, see 3-Methylpentane 
BRN 1730735, see 2-Methylpentane 
BRN 1730763, see Heptane 
BRN 1730766, see 2,2-Dimethylbutane 
BRN 1730777, see 3-Methylheptane 
BRN 1730800, see Methylene chloride 
BRN 1730801, see Bromochloromethane 
BRN 1730878, see Isobutyl alcohol 
BRN 1730908, see Butyl mercaptan 
BRN 1730924, see 2,2,5-Trimethylhexane 
BRN 1731041, see Dichlorofluoromethane 
BRN 1731042, see Chloroform 
BRN 1731046, see Dibromochloromethane 
BRN 1731048, see Bromoform 
BRN 1731074, see Methyl cellosolve 
BRN 1731096, see 4-Methyl-1-pentene 
BRN 1731256, see Isopropyl ether 
BRN 1731269, see 1-Pentene 
BRN 1731576, see Vinyl chloride 
BRN 1731614, see 1,1,1-Trichloroethane 
BRN 1731726, see 1,1,2-Trichloroethane 
BRN 1732068, see 1,2,3-Trichloropropane 
BRN 1732077, see 1,2-Dibromo-3-chloropropane 
BRN 1732469, see Trichlorofluoromethane 
BRN 1732511, see 2-Butoxyethanol 
BRN 1732515, see Dibromodifluoromethane 
BRN 1733365, see 1,1-Dichloroethylene 
BRN 1734497, see 1-Octene 
BRN 1734623, see Methyl formate 
BRN 1735833, see Bis(2-chloroisopropyl) ether 
BRN 1736662, see Methyl acetate 
BRN 1736782, see Trichloroethylene 
BRN 1736845, see Pentachloroethane 
BRN 1737614, see N,N-Dimethylacetamide 

BRN 1737676, see 2-Hexanone 
BRN 1738979, see N-Nitrosodimethylamine 
BRN 1740335, see 1,1,2-Trichlorotrifluoroethane 
BRN 1740336, see 1,2-Difluorotetrachloroethane 
BRN 1740341, see Hexachloroethane 
BRN 1740440, see Diacetone alcohol 
BRN 1740761, see Isopropyl acetate 
BRN 1740764, see Propyl acetate 
BRN 1741921, see Butyl acetate 
BRN 1743163, see Diisobutyl ketone 
BRN 1744750, see Isoamyl acetate 
BRN 1744753, see Amyl acetate 
BRN 1748601, see 1-Chloro-1-nitropropane 
BRN 1748677, see 2-Ethoxyethyl acetate 
BRN 1749848, see sec-Hexyl acetate 
BRN 1752621, see N-Nitrosodi-n-propylamine 
BRN 1756135, see Chloropicrin 
BRN 1766570, see Hexachlorobutadiene 
BRN 1793349, see Mevinphos 
BRN 1804525, see Malathion 
BRN 1815558, see o-Xylene 
BRN 1843166; see Triethylamine 
BRN 1852218, see Isobutylbenzene 
BRN 1858917, see 1,3,5-Tribromobenzene 
BRN 1861851, see 1-Methylphenanthrene 
BRN 1866635, see o-Chlorobenzylidenemalononitrile 
BRN 1872553, see Benzo[b]fluoranthene 
BRN 1873745, see Benzo[k]fluoranthene 
BRN 1875862, see Carbaryl 
BRN 1879312, see Indeno[1,2,3-cd]pyrene 
BRN 1882657, see p,p′-DDT 
BRN 1885571, see Ronnel 
BRN 1888236, see Triphenyl phosphate 
BRN 1890696, see Bis(2-ethylhexyl) phthalate 
BRN 1892885, see Tri-o-cresyl phosphate 
BRN 1900195, see Cyclopentane 
BRN 1900214, see Methylcyclopentane 
BRN 1900225, see Cyclohexane 
BRN 1900271, see Ethylcyclopentane 
BRN 1900338, see Propylcyclopentane 
BRN 1900451, see 1,1,3-Trimethylcyclohexane 
BRN 1901563, see p-Xylene 
BRN 1901871, see Ethylbenzene 
BRN 1903005, see 1,2,4-Trimethylbenzene 
BRN 1903006, see Propylbenzene 
BRN 1903395, see Butylbenzene 
BRN 1903410, see 1,2,3-Trimethylbenzene 
BRN 1903902, see sec-Butylbenzene 
BRN 1904376, see Indan 
BRN 1904395, see 1,2,3,4-Tetramethylbenzene 
BRN 1904543, see 1,4-Dibromobenzene 
BRN 1905114, see 2-Chlorophenol 
BRN 1905428, see Phenanthrene 
BRN 1905429, see Anthracene 
BRN 1906910, see 3-Nitrotoluene 
BRN 1906911, see 4-Nitrotoluene 
BRN 1907334, see δ-BHC 
BRN 1907337, see Lindane 
BRN 1907338, see β-BHC 
BRN 1907580, see 2-Nitrotoluene 
BRN 1907611, see Camphor 
BRN 1909297, see Chrysene 
BRN 1910025, see 1,2,3,4-Tetrachlorobenzene 
BRN 1911334, see Benzo[e]pyrene 
BRN 1911460, see Dimethylphthalate 
BRN 1911550, see Pentachlorobenzene 
BRN 1912500, see Diethyl phthalate 
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BRN 1912585, see Hexachlorobenzene 
BRN 1912384, see 2,4-Dinitrotoluene 
BRN 1913355, see p,p′-DDE 
BRN 1914064, see Di-n-butyl phthalate 
BRN 1914072, see p,p′-DDD 
BRN 1915474, see Chlordane 
BRN 1915994, see Di-n-octyl phthalate 
BRN 2049930, see Naled 
BRN 2051258, see Pindone 
BRN 2052046, see 2,6-Dinitrotoluene 
BRN 2054389, see 4,6-Dinitro-o-cresol 
BRN 2055620, see 2,4,5-T 
BRN 2057367, see Methoxychlor 
BRN 2059093, see Parathion 
BRN 2062204, see Benzyl butyl phthalate 
BRN 2215168, see Diuron 
BRN 2542580, see EPN 
BRN 2807677, see 2-Acetylaminofluorene 
BRN 3195880, see α-BHC 
BRN 3196099, see Camphor 
BRN 3910347, see cis-Chlordane, trans-Chlordane 
Brocide, see 1,2-Dichloroethane 
Brodan, see Chlorpyrifos 
Bromchlophos, see Naled 
Bromex, see Naled 
Bromic ether, see Ethyl bromide 
Bromobenzol, see bromobenzene 
4-Bromobiphenyl ether, see 4-Bromophenyl phenyl ether 
4-Bromodiphenyl ether, see 4-Bromophenyl phenyl ether 
p-Bromodiphenyl ether, see 4-Bromophenyl phenyl ether 
Bromoethane, see Ethyl bromide 
Bromofluoroform, see Bromotrifluoromethane 
Bromofume, see Ethylene dibromide 
Brom-o-gaz, see Methyl bromide 
Bromomethane, see Methyl bromide 
Bromomethyl chloride, see Bromochloromethane 
1-Bromo-4-phenoxybenzene, see 4-Bromophenyl phenyl 

ether 
1-Bromo-p-phenoxybenzene, see 4-Bromophenyl phenyl 

ether 
4-Bromophenoxybenzene, see 4-Bromophenyl phenyl ether 
p-Bromophenoxybenzene, see 4-Bromophenyl phenyl ether 
4-Bromophenyl bromide, see 1,4-Dibromobenzene 
p-Bromophenyl bromide, see 1,4-Dibromobenzene 
4-Bromophenyl ether, see 4-Bromophenyl phenyl ether 
p-Bromophenyl ether, see 4-Bromophenyl phenyl ether 
p-Bromophenyl phenyl ether, see 4-Bromophenyl phenyl 

ether 
Brumolin, see Warfarin 
Brush-off 445 low volatile brush killer, see 2,4,5-T 
Brush-rhap, see 2,4-D, 2,4,5-T 
Brushtox, see 2,4,5-T 
B-Selektonon, see 2,4-D 
BuAc, see Butyl acetate 
2-BuAc, see sec-Butyl acetate 
sec-BuAc, see sec-Butyl acetate 
t-BuAc, see tert-Butyl acetate 
i-BuBz, see Isobutylbenzene 
n-BuBz, see Butylbenzene 
sec-BuBz, see sec-Butylbenzene 
t-BuBz, see tert-Butylbenzene 
tert-BuBz, see tert-Butylbenzene 
BUCS, see 2-Butoxyethanol 
Bug master, see Carbaryl 
Bunt-cure, see Hexachlorobenzene 
Bunt-no-more, see Hexachlorobenzene 
1-BuOH, see 1-Butanol 

i-BuOH, see Isobutyl alcohol 
sec-BuOH, see sec-Butyl alcohol 
t-BuOH, see tert-Butyl alcohol 
Butadiene, see 1,3-Butadiene 
α,γ-Butadiene, see 1,3-Butadiene 
Buta-1,3-diene, see 1,3-Butadiene 
Butadiene monomoer, see 1,3-Butadiene 
Butan-1-amine, see Butylamine 
1-Butanamine, see Butylamine 
n-Butane, see Butane 
tert-Butane, see 2-Methylpropane 
α,δ-Butane oxide, see Tetrahydrofuran 
alpha, delta-Butane oxide, see Tetrahydrofuran 
Butanethiol, see Butyl mercaptan 
1-Butanethiol, see Butyl mercaptan 
n-Butanethiol, see Butyl mercaptan 
Butanol-2, see sec-Butyl alcohol 
2-Butanol, see sec-Butyl alcohol 
n-Butanol, see 1-Butanol 
n-Butan-1-ol, see 1-Butanol 
s-Butanol, see sec-Butyl alcohol 
sec-Butanol, see sec-Butyl alcohol 
t-Butanol, see tert-Butyl alcohol 
tert-Butanol, see tert-Butyl alcohol 
Butan-1-ol, see 1-Butanol 
Butan-2-ol, see sec-Butyl alcohol 
1-Butanol acetate, see Butyl acetate 
2-Butanol acetate, see sec-Butyl acetate 
sec-Butanol acetate, see sec-Butyl acetate 
2-Butanol ethanoate, see sec-Butyl acetate 
Butanone, see 2-Butanone 
3-Butanone, see 2-Butanone 
2-Butenal, see Crotonaldehyde 
α-Butene, see 1-Butene 
cis-Butenedioic anhydride, see Maleic anhydride 
2-Butenoic acid, 3-[(dimethoxyphosphinyl)oxy]methyl 

ester, see Mevinphos 
n-Butoxyethanol, see 2-Butoxyethanol 
β-Butoxyethanol, see 2-Butoxyethanol 
2-Butoxy-1-ethanol, see 2-Butoxyethanol 
Butter yellow, see p-Dimethylaminoazobenzene 
1-Butyl acetate, see Butyl acetate 
n-Butyl acetate, see Butyl acetate 
t-Butyl acetate, see tert-Butyl acetate 
tertiary-Butyl acetate, see tert-Butyl acetate 
Butyl acetone, see 2-Heptanone 
Butyl alcohol, see 1-Butanol 
1-Butyl alcohol, see 1-Butanol 
n-Butyl alcohol, see 1-Butanol 
s-Butyl alcohol, see sec-Butyl alcohol 
t-Butyl alcohol, see tert-Butyl alcohol 
2-Butyl alcohol, see sec-Butyl alcohol 
sec-Butyl alcohol acetate, see sec-Butyl acetate 
n-Butylamine, see Butylamine 
1-Butylbenzene, see Butylbenzene 
i-Butylbenzene, see Isobutylbenzene 
n-Butylbenzene, see Butylbenzene 
s-Butylbenzene, see sec-Butylbenzene 
secondary-Butylbenzene, see sec-Butylbenzene 
t-Butylbenzene, see tert-Butylbenzene 
tertiary-Butylbenzene, see tert-Butylbenzene 
Butyl benzyl phthalate, see Benzyl butyl phthalate 
n-Butyl benzyl phthalate, see Benzyl butyl phthalate 
Butyl cellosolve, see 2-Butoxyethanol 
n-Butyl cellosolve, see 2-Butoxyethanol 
Butylene, see 1-Butene 
1-Butylene, see 1-Butene 
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α-Butylene, see 1-Butene 
γ-Butylene, see 2-Methylpropene 
Butylene hydrate, see sec-Butyl alcohol 
Butylene oxide, see Tetrahydrofuran 
Butyl ethanoate, see Butyl acetate 
n-Butyl ethanoate, see Butyl acetate 
sec-Butyl ethanoate, see sec-Butyl acetate 
t-Butyl ethanoate, see tert-Butyl acetate 
tertiary-Butyl ethanoate, see tert-Butyl acetate 
Butylethene, see 1-Butene 
n-Butylethylene, see 1-Hexene 
Butylethylene, see 1-Hexene 
Butyl ethylene glycol ether, see 2-Butoxyethanol 
Butyl ethyl ketone, see 3-Heptanone 
n-Butyl ethyl ketone, see 3-Heptanone 
Butyl glycol, see 2-Butoxyethanol 
Butyl glycol ether, see 2-Butoxyethanol 
Butyl hydride, see Butane 
Butyl hydroxide, see 1-Butanol 
t-Butyl hydroxide, see tert-Butyl alcohol 
Butyl ketone, see 2-Hexanone 
n-Butyl mercaptan, see Butyl mercaptan 
Butyl methyl ketone, see 2-Hexanone 
n-Butyl methyl ketone, see 2-Hexanone 
Butyl oxitol, see 2-Butoxyethanol 
4-Butylpentane, see 4-Methyloctane 
Butyl phenylmethyl 1,2-Benzenedicarboxylate, see Benzyl 

butyl phthalate 
Butyl phosphate, see Tributyl phosphate 
n-Butyl phosphate, see Tributyl phosphate 
Butyl phthalate, see Di-n-butyl phthalate 
n-Butyl phthalate, see Di-n-butyl phthalate 
n-Butyl thioalcohol, see Butyl mercaptan 
Butylthiol, see Butyl mercaptan 
n-Butylthiol, see Butyl mercaptan 
Butyric alcohol, see 1-Butanol 
n-Butyric alcohol, see 1-Butanol 
Bz, see Benzene 
C1 acid, see Formic acid 
C-56, see Hexachlorocyclopentadiene 
C-00132, see Methanol 
C-00463, see Indole 
C-00747, see Pyridine 
C-00870, see 4-Nitrophenol 
C-01427, see 4-Nitrophenol 
C-01455, see Toluene 
C-01792, see Kepone 
C-01837, see Nitrobenzene 
C-01949, see 2-Pentanone 
C-01988, see 2-Nitrophenol 
C-02116, see 2-Nitropropane 
C-02126, see 4-Nitroaniline 
C-02227, see 2-Naphthylamine 
C-02304, see Phenyl ether 
C-02575, see Pentachlorophenol 
C-02625, see 2,4-Dichlorophenol 
C-02846, see Dimethylaniline 
C-04596, see p,p′-DDE 
C-05979, see 1-Propanol 
C-06594, see 1,2,4-Trichlorobenzene 
C-06604, see Parathion 
C-06609, see cis-1,2-Dichloropropylene 
C-06748, see Isopropylamine 
C-06789, see Tetrachloroethylene 
C-06813, see Nitrobenzene 
C-07083, see Styrene 
C-07098, see 2,4,6-Trichlorophenol 

C-07100, see 2,4,5-T 
C-07101, see 2,4,5-Trichlorophenol 
C-07328, see Isoamyl alcohol 
C-07557, see TCDD 
C-08374, see Dodecane 
C-08380, see 2-Heptanone 
C-11043, see Methoxychlor 
C-11088, see 2,6-Dinitrotoluene 
C-11142, see Phenanthrene 
C-11160, see Thiram 
C-11233, see Dimethylphthalate 
C-14098, see 2-Methylnaphthalene 
C-10998, see 4-Aminobiphenyl 
C-11249, see Cyclohexane 
C-2292-52A, see Carbofuran 
CAF, see α-Chloroacetophenone 
Calmathion, see Malathion 
2-Camphanone, see Camphor 
Camphechlor, see Toxaphene 
Camphochlor, see Toxaphene 
Camphoclor, see Toxaphene 
DL-Camphor, see Camphor 
Camphor-natural, see Camphor 
Camphor-synthetic, see Camphor 
Camphor tar, see Naphthalene 
Candaseptic, see p-Chloro-m-cresol 
Canogard, see Dichlorvos 
CAP, see α-Chloroacetophenone 
Caprolin, see Carbaryl 
1-Caprylene, see 1-Octene 
Capsine, see 4,6-Dinitro-o-cresol 
Carbacryl, see Acrylonitrile 
Carbamic acid, methyl-, 1-naphthyl ester, see Carbaryl 
Carbamine, see Carbaryl 
Carbaril, see Carbaryl 
Carbarvur, see Carbaryl 
Carbatox, see Carbaryl 
Carbatox 60, see Carbaryl 
Carbatox 75, see Carbaryl 
Carbazotic acid, see Picric acid 
Carbethoxy malathion, see Malathion 
Carbetovur, see Malathion 
Carbetox, see Malathion 
Carbinamine, see Methylamine 
Carbinol, see Methanol 
Carbodan, see Carbofuran 
Carbofos, see Malathion 
Carbofuran, see Carbofuran 
Carbolic acid, see Phenol 
Carbolic oil, see Phenol 
Carbomate, see Carbaryl 
2-Carbomethoxy-1-methylvinyl dimethyl phosphate, see 

Mevinphos 
α-Carbomethoxy-1-methylvinyl dimethyl phosphate, see 

Mevinphos 
2-Carbomethoxy-1-propen-2-yl dimethyl phosphate, see 

Mevinphos 
Carbona, see Carbon tetrachloride 
Carbon bichloride, see Tetrachloroethylene 
Carbon bisulfide, see Carbon disulfide 
Carbon bisulphide, see Carbon disulfide 
Carbon chloride, see Carbon tetrachloride 
Carbon dichloride, see Tetrachloroethylene 
Carbon disulphide, see Carbon disulfide 
Carbon hexachloride, see Hexachloroethane 
Carbon monobromide trifluoride, see 

Bromotrifluoromethane 
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Carbon oil, see Benzene 
Carbon sulfide, see Carbon disulfide 
Carbon sulphide, see Carbon disulfide 
Carbon tet, see Carbon tetrachloride 
Carbon trichloride, see Hexachloroethane 
Carbophos, see Malathion 
Carboset 511, see Ethyl acrylate 
Carboxybenzene, see Benzoic acid 
Carolid AL, see Biphenyl 
Carpolin, see Carbaryl 
Carylderm, see Carbaryl 
Caswell No. 003, see Acetic acid 
Caswell No. 003A, see Acetic anhydride 
Caswell No. 004, see Acetone 
Caswell No. 009, see Acrolein 
Caswell No. 010, see Acrylonitrile 
Caswell No. 012, see Aldrin 
Caswell No. 026, see Allyl alcohol  
Caswell No. 028, see ANTU 
Caswell No. 041, see Ammonia 
Caswell No. 049A, see Amyl acetate 
Caswell No. 051C, see Aniline 
Caswell No. 077, see Benzene 
Caswell No. 079, see Lindane 
Caswell No. 081, see Benzoic acid 
Caswell No. 081F, see Benzyl alcohol 
Caswell No. 087, see Biphenyl 
Caswell No. 119C, see sec-Butyl alcohol 
Caswell No. 121, see 2-Butoxyethanol 
Caswell No. 124A, see tert-Butyl alcohol 
Caswell No. 125G, see Benzyl butyl phthalate 
Caswell No. 155, see Camphor 
Caswell No. 160, see Carbaryl 
Caswell No. 160A, see Carbofuran 
Caswell No. 160B, see Mevinphos 
Caswell No. 162, see Carbon disulfide 
Caswell No. 164, see Carbon tetrachloride 
Caswell No. 174, see Chlordane 
Caswell No. 179C, see α-Chloroacetophenone 
Caswell No. 182, see 4-Chloroaniline 
Caswell No. 183A, see Chlorobenzene 
Caswell No. 185A, see p-Chloro-m-cresol 
Caswell No. 192, see Chloroform 
Caswell No. 194, see p,p′-DDT 
Caswell No. 199D, see Butyl mercaptan 
Caswell No. 203, see 2-Chlorophenol 
Caswell No. 217, see Nitrapyrin 
Caswell No. 269, see Cyclohexane 
Caswell No. 270, see Cyclohexanone 
Caswell No. 280, see Diacetone alcohol 
Caswell No. 287, see 1,2-Dibromo-3-chloropropane 
Caswell No. 292, see Di-n-butyl phthalate 
Caswell No. 301, see 1,2-Dichlorobenzene 
Caswell No. 304, see Dichlorodifluoromethane 
Caswell No. 306, see 1,3-Dichloro-5,5-dimethylhydantoin 
Caswell No. 307, see p,p′-DDD 
Caswell No. 309, Bis(2-chloroethyl) ether 
Caswell No. 315, see 2,4-D 
Caswell No. 324, see 1,2-Dichloropropane 
Caswell No. 328, see Dichlorvos 
Caswell No. 333, see Dieldrin 
Caswell No. 355B, see Diisobutyl ketone 
Caswell No. 366A, see Dimethylformamide 
Caswell No. 380, see Dimethyl phthalate 
Caswell No. 390, see 4,6-Dinitro-o-cresol 
Caswell No. 392, see 2,4-Dinitrophenol 
Caswell No. 392K, see Bis(2-ethylhexyl) phthalate 

Caswell No. 410, see Diuron 
Caswell No. 423, see Endrin 
Caswell No. 424, see Epichlorohydrin 
Caswell No. 426, see Ethanolamine 
Caswell No. 429, see Ethyl acetate 
Caswell No. 437, see Ethylenediamine 
Caswell No. 439, see Ethylene dibromide 
Caswell No. 440, see 1,2-Dichloroethane 
Caswell No. 443A, see Ethyl formate 
Caswell No. 454, see EPN 
Caswell No. 465, see Formaldehyde 
Caswell No. 466, see Furfural 
Caswell No. 474, see Heptachlor 
Caswell No. 477, see Hexachlorobenzene 
Caswell No. 478, see Hexachlorocyclopentadiene 
Caswell No. 479, see Hexachloroethane 
Caswell No. 498B, see Indole 
Caswell No. 506, see Isophorone 
Caswell No. 527, see Lindane 
Caswell No. 547, see Mesityl oxide 
Caswell No. 550, see Methoxychlor 
Caswell No. 551, see Methyl cellosolve 
Caswell No. 555, see Methyl bromide 
Caswell No. 557, see Methyl chloride 
Caswell No. 568, see Methylene chloride 
Caswell No. 569, see 2-Butanone 
Caswell No. 570, see Methyl formate 
Caswell No. 574AA, see 4-Methyl-2-pentanone 
Caswell No. 584, see Morpholine 
Caswell No. 586, see Naled 
Caswell No. 587, see Naphthalene 
Caswell No. 600, see Nitrobenzene 
Caswell No. 603, see 4-Nitrophenol 
Caswell No. 625, see Oxalic acid 
Caswell No. 632, see 1,4-Dichlorobenzene 
Caswell No. 637, see Parathion 
Caswell No. 639B, see Pentachloroethane 
Caswell No. 642AA, see Pentane 
Caswell No. 649, see Phenol 
Caswell No. 671, see Pindone 
Caswell No. 709, see β-Propiolactone 
Caswell No. 709A, see 1-Propanol 
Caswell No. 713A, see Propylene oxide 
Caswell No. 717, see Pyridine 
Caswell No. 719C, see p-Quinone 
Caswell No. 724, see Ronnel 
Caswell No. 805, see Strychnine 
Caswell No. 825, see 1,2,3,4-Tetrachlorobenzene 
Caswell No. 826, see 1,1,2,2-Tetrachloroethane 
Caswell No. 827, see Tetrachloroethylene 
Caswell No. 837, see Sulfotepp 
Caswell No. 838, see Tetraethyl pyrophosphate 
Caswell No. 856, see Thiram 
Caswell No. 859, see Toluene 
Caswell No. 861, see Toxaphene 
Caswell No. 875, see 1,1,1-Trichloroethane 
Caswell No. 876, see Trichloroethylene 
Caswell No. 875, see 1,1,1-Trichloroethane 
Caswell No. 875A, see 1,1,2-Trichloroethane 
Caswell No. 878, see Trichlorofluoromethane 
Caswell No. 881, see 2,4,5-T 
Caswell No. 889, see Trifluralin 
Caswell No. 903, see Warfarin 
Caswell No. 907A, see 2,4-Dimethylphenol 
CB, see Bromochloromethane 
CBM, see Bromochloromethane 
CCRIS 1, see 2-Acetylaminofluorene 
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CCRIS 7, see Acrylamide 
CCRIS 8, see Acrylonitrile 
CCRIS 18, see Aldrin 
CCRIS 19, see Allyl chloride 
CCRIS 26, see 4-Aminobiphenyl 
CCRIS 44, see Aniline 
CCRIS 69, see Benzo[a]anthracene 
CCRIS 70, see Benzene 
CCRIS 71, see Benzidine 
CCRIS 72, see Benzo[b]fluoranthene 
CCRIS 76, see Benzo[a]pyrene 
CCRIS 79, see Benzyl chloride 
CCRIS 88, see Bis (2-chloroethyl) ether 
CCRIS 90, see sym-Dichloromethylether 
CCRIS 91, see Bis(2-chloroisopropyl) ether 
CCRIS 98, see Bromoform 
CCRIS 99, see 1,3-Butadiene 
CCRIS 104, see Benzyl butyl phthalate 
CCRIS 123, see Carbon tetrachloride 
CCRIS 127, see Chlordane 
CCRIS 131, see 4-Chloroaniline 
CCRIS 137, see Chloroform 
CCRIS 142, see p-Chloronitrobenzene 
CCRIS 146, see Chloropicrin 
CCRIS 161, see Chrysene 
CCRIS 193, see p,p′-DDE 
CCRIS 215, see 1,2-Dibromo-3-chloropropane 
CCRIS 224, see 1,1-Dichloroethane 
CCRIS 225, see 1,2-Dichloroethane 
CCRIS 227, see cis-1,3-Dichloropropylene 
CCRIS 230, see Dichlorvos 
CCRIS 233, see Dieldrin 
CCRIS 237, see Bis(2-ethylhexyl) phthalate 
CCRIS 248, see Ethyl acrylate 
CCRIS 251, see p-Dimethylaminoazobenzene 
CCRIS 258, see 1,1-Dimethylhydrazine 
CCRIS 261, see N-Nitrosodimethylamine 
CCRIS 265, see Dimethyl sulfate 
CCRIS 268, see 2,4-Dinitrotoluene 
CCRIS 269, see 1,4-Dioxane 
CCRIS 271, see N-Nitrosodi-n-propylamine 
CCRIS 276, see Endrin 
CCRIS 277, see Epichlorohydrin 
CCRIS 295, see Ethylene dibromide 
CCRIS 296, see Ethylenimine 
CCRIS 306, see 1,3-Dichloro-5,5-dimethylhydantoin 
CCRIS 307, see 1,4-Dichlorobenzene 
CCRIS 308, see p,p′-DDT 
CCRIS 324, see Heptachlor 
CCRIS 325, see Hexachlorobenzene 
CCRIS 326, see Hexachlorobutadiene 
CCRIS 327, see α-BHC 
CCRIS 328, see β-BHC 
CCRIS 330, see Hexachloroethane 
CCRIS 345, see Indeno[1,2,3-cd]pyrene 
CCRIS 368, see Malathion 
CCRIS 380, see Methoxychlor 
CCRIS 385, see Methyl bromide 
CCRIS 392, see Methylene chloride 
CCRIS 394, see Methylhydrazine 
CCRIS 395, see Methyl iodide 
CCRIS 423, see 1-Naphthylamine 
CCRIS 424, see 2-Naphthylamine 
CCRIS 443, see 4-Nitrobiphenyl 
CCRIS 453, see 2-Nitropropane 
CCRIS 464, see N-Nitrosodiphenylamine 
CCRIS 465, see Formaldehyde 

CCRIS 493, see Parathion 
CCRIS 494, see Pentachloroethane 
CCRIS 504, see Phenol 
CCRIS 509, p-Phenylenediamine 
CCRIS 511, see Phenylhydrazine 
CCRIS 519, see Phthalic anhydride 
CCRIS 536, see β-Propiolactone 
CCRIS 540, see Propylene oxide 
CCRIS 542, see 1-Iodopropane 
CCRIS 564, see Styrene 
CCRIS 573, see p,p′-DDD 
CCRIS 576, see TCDD 
CCRIS 578, see 1,1,2,2-Tetrachloroethane 
CCRIS 579, see Tetrachloroethylene 
CCRIS 597, see o-Toluidine 
CCRIS 600, see Toxaphene 
CCRIS 602, see 1,1,2-Trichloroethane 
CCRIS 603, see Trichloroethylene 
CCRIS 604, see Trichlorofluoromethane 
CCRIS 605, see 2,4,6-Trichlorophenol 
CCRIS 607, see Trifluralin 
CCRIS 621, see Vinyl chloride 
CCRIS 622, see 1,1-Dichloroethylene 
CCRIS 640, see 2-Chlorophenol 
CCRIS 646, see 2-Methylphenol 
CCRIS 647, see 4-Methylphenol 
CCRIS 653, see Decane 
CCRIS 657, see 2,4-Dichlorophenol 
CCRIS 661, see Dodecane 
CCRIS 688, see Acetic anhydride 
CCRIS 714, see Hydroquinone 
CCRIS 718, see 2,4,5-Trichlorophenol 
CCRIS 721, see 2,4-Dimethylphenol 
CCRIS 747, see Allyl alcohol 
CCRIS 766, see 1,2,4,5-Tetrachlorobenzene 
CCRIS 767, see Anthracene 
CCRIS 768, see o-Anisidine 
CCRIS 784, see Benzo[ghi]perylene 
CCRIS 786, see Benzo[e]pyrene 
CCRIS 817, see Bromochloromethane 
CCRIS 819, see Bromodichloromethane 
CCRIS 825, see 1,2,3,4-Tetrachlorobenzene 
CCRIS 850, see Carbaryl 
CCRIS 856, see Chloroacetaldehyde 
CCRIS 859, see Ethylene chlorohydrin 
CCRIS 873, see Chloroprene 
CCRIS 900, see PCB-1254 
CCRIS 901, see PCB-1260 
CCRIS 905, see o-Xylene 
CCRIS 907, see m-Xylene 
CCRIS 909, see Crotonaldehyde 
CCRIS 916, see Ethylbenzene 
CCRIS 917, see p-Anisidine 
CCRIS 933, see p-Quinone 
CCRIS 935, see Biphenyl 
CCRIS 938, see Dibromochloromethane 
CCRIS 947, see Fluorene 
CCRIS 949, see 2,4-D 
CCRIS 951, see 1,2-Dichloropropane 
CCRIS 981, see Dimethylamine 
CCRIS 1006, see 2,6-Dinitrotoluene 
CCRIS 1012, see Diuron 
CCRIS 1034, see Fluoranthene 
CCRIS 1044, see Furfural 
CCRIS 1052, see Glycidol 
CCRIS 1124, see Methyl chloride 
CCRIS 1184, see 4-Nitroaniline 
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CCRIS 1205, see Nitromethane 
CCRIS 1224, see 2-Nitrotoluene 
CCRIS 1233, see Phenanthrene 
CCRIS 1256, see Pyrene 
CCRIS 1272, see 1,1,2,2-Tetrabromoethane 
CCRIS 1282, see Thiram 
CCRIS 1290, see 1,1,1-Trichloroethane 
CCRIS 1299, see 2,4,6-Trinitrotoluene 
CCRIS 1306, see Vinyl acetate 
CCRIS 1329, see 1-Nitropropane 
CCRIS 1353, see Isophorone 
CCRIS 1357, see Chlorobenzene 
CCRIS 1360, see 1,2-Dichlorobenzene 
CCRIS 1385, see Methyl isocyanate 
CCRIS 1396, see Acetaldehyde 
CCRIS 1436, see Dibenzofuran 
CCRIS 1454, see Oxalic acid 
CCRIS 1460, see α-Endosulfan 
CCRIS 1461, see β-Endosulfan 
CCRIS 1466, see 2,4,5-T 
CCRIS 1628, see Acetonitrile 
CCRIS 1638, see Dimethylformamide 
CCRIS 1663, see Pentachlorophenol 
CCRIS 1802, see 1,3-Dinitrobenzene 
CCRIS 1838, see Naphthalene 
CCRIS 1839, see Methyl acrylate 
CCRIS 1893, see Benzoic acid 
CCRIS 1938, see p-Chloro-m-cresol 
CCRIS 2051, see 2-Butanone 
CCRIS 2052, see 4-Methyl-2-pentanone 
CCRIS 2081, see Benzyl alcohol 
CCRIS 2270, see α-Chloroacetophenone 
CCRIS 2279, see Butane 
CCRIS 2287, see Butyl acetate 
CCRIS 2237, see o-Chlorobenzylidenemalononitrile 
CCRIS 2278, see Ammonia 
CCRIS 2281, see 2-Methylpropene 
CCRIS 2294, see 2-Ethoxyethanol 
CCRIS 2300, see Isobutyl alcohol 
CCRIS 2301, see Methanol 
CCRIS 2312, see 3-Nitrotoluene 
CCRIS 2313, see 4-Nitrotoluene 
CCRIS 2314, see 2-Nitrophenol 
CCRIS 2317, see 2-Nitroaniline 
CCRIS 2318, see 3-Nitroaniline 
CCRIS 2366, see Toluene 
CCRIS 2371, see Tetranitromethane 
CCRIS 2375, see Allyl glycidyl ether 
CCRIS 2381, see Dimethylaniline 
CCRIS 2482, see Morpholine 
CCRIS 2504, see Ethyl bromide 
CCRIS 2505, see trans-1,2-Dichloroethylene 
CCRIS 2508, see Methylamine 
CCRIS 2674, see Dimethyl phthalate 
CCRIS 2675, see Diethyl phthalate 
CCRIS 2676, see Di-n-butyl phthalate 
CCRIS 2739, see 2-Methylanthracene 
CCRIS 2841, see Nitrobenzene 
CCRIS 2870, see Methylaniline 
CCRIS 2922, see Furfuryl alcohol 
CCRIS 2926, see Pyridine 
CCRIS 2935, see Thiophene 
CCRIS 2941, see Maleic anhydride 
CCRIS 3088, see Nitroethane 
CCRIS 3091, see 1,2-Dinitrobenzene 
CCRIS 3092, see 1,4-Dinitrobenzene 
CCRIS 3102, see 2,4-Dinitrophenol 

CCRIS 3106, see Picric acid 
CCRIS 3143, see Tetryl 
CCRIS 3202, see 1-Propanol 
CCRIS 3278, see Acrolein 
CCRIS 3286, see 2-Ethoxyethyl acetate 
CCRIS 3349, see Chloroethane 
CCRIS 3410, see Decahydronaphthalene 
CCRIS 3501, see Dichlorodifluoromethane 
CCRIS 3742, see 2,4-Toluene diisocyanate 
CCRIS 3928, see Cyclohexane 
CCRIS 4017, see Carbofuran 
CCRIS 4259, see 1,3-Dichlorobenzene 
CCRIS 4318, see Isopropylamine 
CCRIS 4321, see 1-Butanol 
CCRIS 4421, see Indole 
CCRIS 4599, see Nitrapyrin 
CCRIS 4623, see N,N-Dimethylacetamide 
CCRIS 4725, see Sulfotepp 
CCRIS 4747, see 2-Aminopyridine 
CCRIS 4755, see tert-Butyl alcohol 
CCRIS 4756, see Butylamine 
CCRIS 4792, see Diethylamine 
CCRIS 4793, see 2-Diethylaminoethanol 
CCRIS 4818, see 4-Ethylmorpholine 
CCRIS 4862, see Pindone 
CCRIS 4881, see Triethylamine 
CCRIS 4888, see Triphenyl phosphate 
CCRIS 5224, see Ethylenediamine 
CCRIS 5481, see 1-Methylphenanthrene 
CCRIS 5570, see Carbon disulfide 
CCRIS 5826, see Methyl cellosolve 
CCRIS 5832, see Methyl cellosolve acetate 
CCRIS 5846, see Methyl acetate 
CCRIS 5874, see 1,2,3-Trichloropropane 
CCRIS 5887, see Bromobenzene 
CCRIS 5896, see Cyclohexanol 
CCRIS 5897, see Cyclohexanone 
CCRIS 5912, see Phenyl ether 
CCRIS 5919, see Hexachlorocyclopentadiene 
CCRIS 5927, see Pentachlorobenzene 
CCRIS 5936, see 1,2,3,5-Tetrachlorobenzene 
CCRIS 5944, see 1,2,3-Trichlorobenzene 
CCRIS 5945, see 1,2,4-Trichlorobenzene 
CCRIS 5946, see 1,3,5-Trichlorobenzene 
CCRIS 5951, see Acenaphthene 
CCRIS 5952, see Acetic acid 
CCRIS 5953, see Acetone 
CCRIS 5985, see 2-Butoxyethanol 
CCRIS 5995, see 2-Chloronaphthalene 
CCRIS 5997, see 1-Chloro-1-nitropropane 
CCRIS 6019, see 2,2-Dimethylbutane 
CCRIS 6020, see 2,3-Dimethylbutane 
CCRIS 6036, see Ethyl acetate 
CCRIS 6039, see Formic acid 
CCRIS 6051, see Isoamyl acetate 
CCRIS 6053, see Isopropyl acetate 
CCRIS 6058, see Methylcyclopentane 
CCRIS 6062, see Methyl formate 
CCRIS 6067, see α-Methylstyrene 
CCRIS 6081, see Nonane 
CCRIS 6106, see Tributyl phosphate 
CCRIS 6177, see Diacetone alcohol 
CCRIS 6196, see Di-n-octyl phthalate 
CCRIS 6235, see Diisopropylamine 
CCRIS 6233, see Diisobutyl ketone 
CCRIS 6253, see 2-Methyl-1,3-butadiene 
CCRIS 6260, see Ethanolamine 
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CCRIS 6261, see Ethylamine 
CCRIS 6276, see Tetrahydrofuran 
CCRIS 6421, see Tri-o-cresyl phosphate 
CCRIS 6427, see Hexane 
CCRIS 6822, see 4,6-Dinitro-o-cresol 
CCRIS 6830, see Propyne 
CCRIS 7144, see Chlorpyrifos 
CCRIS 7916, see 2-Methylnaphthalene 
CCRIS 8970, see 1-Butene 
CCS 203, see 1-Butanol 
CCS 301, see sec-Butyl alcohol 
CD 68, see Chlordane 
CDBM, see Dibromochloromethane 
CE, see Tetryl 
Cecolene, see Trichloroethylene 
Cekiuron, see Diuron 
Cekubaryl, see Carbaryl 
Cekusan, see Dichlorvos 
Celanex, see Lindane 
Celfume, see Methyl bromide 
Cellon, see 1,1,2,2-Tetrachloroethane 
Cellosolve, see 2-Ethoxyethanol 
Cellosolve acetate, see 2-Ethoxyethyl acetate 
Cellosolve solvent, see 2-Ethoxyethanol 
Celluflex DOP, see Di-n-octyl phthalate 
Celluflex DPB, see Di-n-butyl phthalate 
Celluflex TPP, see Triphenyl phosphate 
Celluphos 4, see Tributyl phosphate 
Celmide, see Ethylene dibromide 
Celthion, see Malathion 
Cerasine yellow CG, see p-Dimethylaminoazobenzene 
Certox, see Strychnine 
CF, see Carbofuran 
CF 2, see 1,1,1-Trichloroethane 
CFC 11, see Trichlorofluoromethane 
CFC 21, see Dichlorofluoromethane 
CFC 112, see 1,2-Difluorotetrachloroethane 
CFC 112a, see 1,1-Difluorotetrachloroethane 
CFC 113, see 1,1,2-Trichlorotrifluoroethane 
Chelen, see Chloroethane 
Chemform, see Methoxychlor 
Chemathion, see Malathion 
Chemical 109, see ANTU 
Chemical mace, see α-Chloroacetophenone 
Chemox PE, see 2,4-Dinitrophenol 
Chempenta, see Pentachlorophenol 
Chemphene, see Toxaphene 
Chemrat, see Pindone 
Chemsect DNOC, see 4,6-Dinitro-o-cresol 
Chemtol, see Pentachlorophenol 
Chevron acetone, see Acetone 
Chimec NR, see 2-Butoxyethanol 
Chinone, see p-Quinone 
Chinufur, see Carbofuran 
Chipco thiram 75, see Thiram 
Chipco turf herbicide "D", see 2,4-D 
Chladone 11, see Trichlorofluoromethane 
Chlon, see Pentachlorophenol 
Chlorallylene, see Allyl chloride 
Chloran, see Lindane 
4-Chloraniline, see 4-Chloroaniline 
p-Chloraniline, see 4-Chloroaniline 
Chlorbenzene, see Chlorobenzene 
Chlorbenzol, see Chlorobenzene 
p-Chlor-m-cresol, see p-Chloro-m-cresol 
Chlordantoin, see Amyl acetate 
Chlordan, see Chlordane 

cis-Chlordan, see cis-Chlordane 
tranns-Chlordan, see trans-Chlordane 
γ-Chlordan, see Chlordane 
Chlordane (alpha, beta, and gamma isomers), see Chlordane 
α-Chlordane, see cis-Chlordane, trans-Chlordane 
α(cis)-Chlordane, see trans-Chlordane 
γ-Chlordane, see trans-Chlordane 
trans-γ-Chlordane, see trans-Chlordane 
Chlordecone, see Kepone 
Chloresene, see Lindane 
Chlorethene, see Vinyl chloride 
Chlorethyl, see Chloroethane 
Chlorethylene, see Vinyl chloride 
2-Chlorethyl vinyl ether, see 2-Chloroethyl vinyl ether 
Chlorex, see Bis(2-chloroethyl) ether 
Chloridan, see Chlordane 
Chloridum, see Chloroethane 
Chlorilen, see Trichloroethylene 
Chlorinated camphene, see Toxaphene 
Chlorinated hydrochloric ether, see 1,1-Dichloroethane 
Chlorindan, see Chlordane 
Chlorkil, see Chlordane 
2-Chloroacetaldehyde, see Chloroacetaldehyde 
Chloroacetaldehyde monomer, see Chloroacetaldehyde 
1-Chloroacetophenone, see α-Chloroacetophenone 
2-Chloroacetophenone, see α-Chloroacetophenone 
Ω-Chloroacetophenone, see α-Chloroacetophenone 
cis-3-Chloroallyl chloride, see cis-1,2-Dichloropropylene 
trans-3-Chloroallyl chloride, see trans-1,2-Dichloro-

propylene 
p-Chloroaniline, see 4-Chloroaniline 
Chloroben, see 1,2-Dichlorobenzene 
2-Chlorobenzalmalononitrile, see o-Chlorobenzylidene-

malononitrile 
o-Chlorobenzalmalononitrile, see o-Chlorobenzylidene-

malononitrile 
4-Chlorobenzamine, see 4-Chloroaniline 
p-Chlorobenzamine, see 4-Chloroaniline 
Chlorobenzol, see Chlorobenzene 
2-Chlorobenzylidenemalononitrile, see o-

Chlorobenzylidenemalononitrile 
2-Chlorobmn, see o-Chlorobenzylidenemalononitrile 
Chlorobromoform, see Dibromochloromethane 
Chlorobromomethane, see Bromochloromethane 
Chlorobutadiene, see Chloroprene 
2-Chlorobutadiene-1,3, see Chloroprene 
2-Chlorobuta-1,3-diene, see Chloroprene 
2-Chloro-1,3-butadiene, see Chloroprene 
Chlorocamphene, see Toxaphene 
3-Chlorochlordene, see Heptachlor 
1-Chloro-2-(β-chloroethoxy)ethane, see Bis(2-chloroeth-yl) 

ether 
1-Chloro-2-(β-chloroisopropoxy)propane, see Bis(2-

chloroisopropyl) ether 
Chloro(chloromethoxy)methane, see sym-Dichloromethyl 

ether 
Chlorocresol, see p-Chloro-m-cresol 
4-Chlorocresol, see p-Chloro-m-cresol 
p-Chlorocresol, see p-Chloro-m-cresol 
4-Chloro-m-cresol, see p-Chloro-m-cresol 
6-Chloro-m-cresol, see p-Chloro-m-cresol 
Chlorodane, see Chlordane 
Chloroden, see 1,2-Dichlorobenzene 
Chlorodibromomethane, see Dibromochloromethane 
1-Chloro-2,3-dibromopropane, see 1,2-Dibromo-3-chlor-

opropane 
3-Chloro-1,2-dibromopropane, see 1,2-Dibromo-3-chlor-
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opropane 
1-Chloro-2,2-dichloroethylene, see Trichloroethylene 
Chlorodiphenyl (21% Cl), see PCB-1221 
Chlorodiphenyl (32% Cl), see PCB-1232 
Chlorodiphenyl (41% Cl), see PCB-1016 
Chlorodiphenyl (42% Cl), see PCB-1242 
Chlorodiphenyl (48% Cl), see PCB-1248 
Chlorodiphenyl (54% Cl), see PCB-1254 
Chlorodiphenyl (60% Cl), see PCB-1260 
4-Chlorodiphenyl ether, see 4-Chlorophenyl phenyl ether 
p-Chlorodiphenyl ether, see 4-Chlorophenyl phenyl ether 
4-Chlorodiphenyl oxide, see 4-Chlorophenyl phenyl ether 
p-Chlorodiphenyl oxide, see 4-Chlorophenyl phenyl ether 
1-Chloro-2,3-epoxypropane, see Epichlorohydrin 
3-Chloro-1,2-epoxypropane, see Epichlorohydrin 
2-Chloroethanal, see Chloroacetaldehyde 
2-Chloro-1-ethanal, see Chloroacetaldehyde 
2-Chloroethanol, see Ethylene chlorohydrin 
δ-Chloroethanol, see Ethylene chlorohydrin 
Chloroethene, see Vinyl chloride 
1-Chloroethene, see Vinyl chloride 
Chloroethene NU, see 1,1,1-Trichloroethane 
(2-Chloroethoxy)ethene, see 2-Chloroethyl vinyl ether 
2-Chloroethyl alcohol, see Ethylene chlorohydrin 
β-Chloroethyl alcohol, see Ethylene chlorohydrin 
Chloroethylene, see Vinyl chloride 
1-Chloroethylene, see Vinyl chloride 
Chloroethyl ether, see Bis(2-chloroethyl) ether 
2-Chloroethyl ether, see Bis(2-chloroethyl) ether 
(β-Chloroethyl) ether, see Bis(2-chloroethyl) ether 
1-Chloro-2-hydroxybenzene, see 2-Chlorophenol 
1-Chloro-o-hydroxybenzene, see 2-Chlorophenol 
2-Chlorohydroxybenzene, see 2-Chlorophenol 
3-Chloro-4-hydroxychlorobenzene, see 2,4-Dichloro-phenol 
4-Chloro-1-hydroxy-3-methylbenzene, see p-Chloro-m-

cresol 
2-Chlorohydroxytoluene, see p-Chloro-m-cresol 
2-Chloro-5-hydroxytoluene, see p-Chloro-m-cresol 
4-Chloro-3-hydroxytoluene, see p-Chloro-m-cresol 
6-Chloro-3-hydroxytoluene, see p-Chloro-m-cresol 
2-Chloroisopropyl ether, see Bis(2-chloroisopropyl) ether 
β-Chloroisopropyl ether, see Bis(2-chloroisopropyl) ether 
Chloromethane, see Methyl chloride 
(Chloromethyl)benzene, see Benzyl chloride 
Chloromethyl bromide, see Bromochloromethane 
Chloromethyl ether, see sym-Dichloromethyl ether 
(Chloromethyl)ethylene oxide, see Epichlorohydrin 
(2-Chloro-1-methylethyl) ether, see Bis(2-chloroisoprop-yl) 

ether 
(Chloromethyl)oxirane, see Epichlorohydrin 
2-(Chloromethyl)oxirane, see Epichlorohydrin 
4-Chloro-3-methylphenol, see p-Chloro-m-cresol 
p-Chloro-3-methylphenol, see p-Chloro-m-cresol 
Chloromethyl phenyl ketone, see α-Chloroacetophenone 
β-Chloronaphthalene, see 2-Chloronaphthalene 
4-Chloronitrobenzene, see p-Chloronitrobenzene 
1-Chloro-4-nitrobenzene, see p-Chloronitrobenzene 
4-Chloro-1-nitrobenzene, see p-Chloronitrobenzene 
p-Chloro-1-nitrobenzene, see p-Chloronitrobenzene 
Chloronitroform, see Chloropicrin 
Chloronitropropane, see 1-Chloro-1-nitropropane 
Chlorophen, see Pentachlorophenol 
o-Chlorophenic acid, see 2-Chlorophenol 
o-Chlorophenol, see 2-Chlorophenol 
Chlorophenothan, see p,p′-DDT 
Chlorophenothane, see p,p′-DDT 
Chlorophenotoxum, see p,p′-DDT 

1-Chloro-4-phenoxybenzene, see 4-Chlorophenyl phenyl 
ether 

1-Chloro-p-phenoxybenzene, see 4-Chlorophenyl phenyl 
ether 

4-Chlorophenylamine, see 4-Chloroaniline 
p-Chlorophenylamine, see 4-Chloroaniline 
4-Chlorophenyl chloride, see 1,4-Dichlorobenzene 
p-Chlorophenyl chloride, see 1,4-Dichlorobenzene 
2-Chloro-1-phenylethanone, see α-Chloroacetophenone 
4-Chlorophenyl ether, see 4-Chlorophenyl phenyl ether 
p-Chlorophenyl ether, see 4-Chlorophenyl phenyl ether 
Chlorophenylmethane, see Benzyl chloride 
[(2-Chlorophenyl)methylene]propanedinitrile, see o-

Chlorobenzylidenemalononitriletrile 
p-Chlorophenyl phenyl ether, see 4-Chlorophenyl phenyl 

ether 
Chlor-o-pic, see Chloropicrin 
Chloropicrine, see Chloropicrin 
3-Chloroprene, see Allyl chloride 
β-Chloroprene, see Chloroprene 
3-Chloroprene-1, see Allyl chloride 
1-Chloropropene-2, see Allyl chloride 
1-Chloro-2-propene, see Allyl chloride 
α-Chloropropene, see Allyl chloride 
3-Chloropropene, see Allyl chloride 
3-Chloro-1-propene, see Allyl chloride 
3-Chloropropylene, see Allyl chloride 
α-Chloropropylene, see Allyl chloride 
1-Chloropropylene-2, see Allyl chloride 
1-Chloro-2-propylene, see Allyl chloride 
3-Chloro-1-propylene, see Allyl chloride 
2-Chloropropylene oxide, see Epichlorohydrin 
γ-Chloropropylene oxide, see Epichlorohydrin 
3-Chloro-1,2-propylene oxide, see Epichlorohydrin 
Chlorothane NU, see 1,1,1-Trichloroethane 
Chlorothene, see 1,1,1-Trichloroethane 
Chlorothene NU, see 1,1,1-Trichloroethane 
Chlorothene VG, see 1,1,1-Trichloroethane 
α-Chlorotoluene, see Benzyl chloride 
Ω-Chlorotoluene, see Benzyl chloride 
2-Chloro-6-(trichloromethyl)pyridine, see Nitrapyrin 
Chloroxone, see 2,4-D 
Chlorpyrifos-ethyl, see Chlorpyrifos 
Chlorten, see 1,1,1-Trichloroethane 
Chlorter, see Toxaphene 
Chlorthiepin, see α-Endosulfan, β-Endosulfan 
Chlortox, see Chlordane 
Chloryl, see Chloroethane 
Chloryl anesthetic, see Chloroethane 
Chlorylea, see Trichloroethylene 
Chlorylen, see Trichloroethylene 
Chromar, see p-Xylene 
CHX, see Cyclohexane 
C.I. 10305, see Picric acid 
C.I. 10310, see 4,6-Dinitro-o-cresol 
C.I. 11020, see p-Dimethylaminoazobenzene 
C.I. 23060, see 3,3′-Dichlorobenzidine 
C.I. 37025, see 2-Nitroaniline 
C.I. 37030, see 3-Nitroaniline 
C.I. 37035, see 4-Nitroaniline 
C.I. 37077, see o-Toluidine 
C.I. 37225, see Benzidine 
C.I. 37265, see 1-Naphthylamine 
C.I. 37270, see 2-Naphthylamine 
C.I. 76000, see Aniline 
C.I. 76060, see p-Phenylenediamine 
C.I. 76061, see p-Phenylenediamine 
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C.I. azoic diazo component 6, see 2-Nitroaniline 
C.I. azoic diazo component 7, see 3-Nitroaniline 
C.I. azoic diazo component 37, see 4-Nitroaniline 
C.I. azoic diazo component 112, see Benzidine 
C.I. azoic diazo component 114, see 1-Naphthylamine 
CIBA 8514, see Kepone 
C.I. developer 13, see p-Phenylenediamine 
C.I. developer 17, see 4-Nitroaniline 
Cimexan, see Malathion 
Cinnamene, see Styrene 
Cinnamenol, see Styrene 
Cinnaminol, see Styrene 
Cinnamol, see Styrene 
C.I. oxidation base 1, see Aniline 
C.I. oxidation base 10, see p-Phenylenediamine 
Circosolv, see Trichloroethylene 
C.I. Solvent Yellow 2, see p-Dimethylaminoazobenzene 
Citox, see p,p′-DDT 
Citrus fix, see 2,4-D 
ClBz, see Chlorobenzene 
Clofenotane, see p,p′-DDT 
Clophen A60, see PCB-1260 
Clor chem T-590, see Toxaphene 
Clordano, see Chlordane 
Cloroben, see 1,2-Dichlorobenzene 
CM 613, see Pentachlorophenol 
CMDP, see Mevinphos 
CMK, see p-Chloro-m-cresol 
CN, see α-Chloroacetophenone 
Coal naphtha, see Benzene 
Coal tar naphtha, see Benzene 
Codechine, see Lindane 
Colamine, see Ethanolamine 
Collunosol, see 2,4,5-Trichlorophenol 
Colonial spirit, see Methanol 
Columbian spirits, see Methanol 
Columbian spirits (wood alcohol), see Methanol 
Compound K, see Chlordane 
Compound 42, see Warfarin 
Compound 118, see Aldrin 
Compound 269, see Endrin 
Compound 497, see Dieldrin 
Compound 889, see Bis(2-ethylhexyl) phthalate 
Compound 1189, see Kepone 
Compound 2046, see Mevinphos 
Compound 3422, see Parathion 
Compound 3956, see Toxaphene 
Compound 4049, see Malathion 
Compound 7724, see Carbaryl 
Contrax-P, see Pindone 
Co-op hexa, see Hexachlorobenzene 
Corax, see Warfarin 
Coroban, see Chlorpyrifos 
Corodane, see Chlordane 
Corothion, see Parathion 
Corthion, see Parathion 
Corthione, see Parathion 
Cortilan-neu, see Chlordane 
Coumadin, see Warfarin 
Coumafen, see Warfarin 
Coumafene, see Warfarin 
Cov-r-tox, see Warfarin 
CP 25, see Toluene 
CP 27, see Chlorobenzene 
CP 32, see Pyridine 
CP 34, see Thiophene 
CP 390, see Biphenyl 

CP 1309, see Pentachlorophenol 
CPD-244, see 2-Nitropropane 
CPD-926, see Dibenzofuran 
4-CPPE, see 4-Chlorophenyl phenyl ether 
p-CPPE, see 4-Chlorophenyl phenyl ether 
Crag sevin, see Carbaryl 
Crawhaspol, see Trichloroethylene 
2-Cresol, see 2-Methylphenol 
4-Cresol, see 4-Methylphenol 
o-Cresol, see 2-Methylphenol 
p-Cresol, see 4-Methylphenol 
Crestoxo, see Toxaphene 
Crestoxo 90, see Toxaphene 
o-Cresylic acid, see 2-Methylphenol 
p-Cresylic acid, see 4-Methylphenol 
o-Cresyl phosphate, see Tri-o-cresyl phosphate 
Crisalin, see Trifluralin 
Crisalina, see Trifluralin 
Crisfuran, see Carbofuran 
Crisulfan, see α-Endosulfan, β-Endosulfan 
Crisuron, see Diuron 
Crolean, see Acrolein 
Crop rider, see 2,4-D 
Crotenaldehyde, see Crotonaldehyde 
Crotilin, see 2,4-D 
Crotonal, see Crotonaldehyde 
Crotonic aldehyde, see Crotonaldehyde 
CRS, see Phenol 
Crunch, see Carbaryl 
Cryptogil OL, see Pentachlorophenol 
CS, see o-Chlorobenzylidenemalononitrile, Methyl 

mercaptan 
CSAC, see 2-Ethoxyethyl acetate 
Cumene, see Isopropylbenzene 
Cumol, see Isopropylbenzene 
Cunitex, see Thiram 
Curafume, see Methyl bromide 
Curaterr, see Carbofuran 
Curetard A, see N-Nitrosodiphenylamine 
Curithane 103, see Methyl acrylate 
Curithane C126, see 3,3′-Dichlorobenzidine 
CXL, see Cyclohexanol 
Cyanoethene, see Acrylonitrile 
Cyanoethylene, see Acrylonitrile 
Cyanol, see Aniline 
Cyanomethane, see Acetonitrile 
Cyanophos, see Dichlorvos 
Cyclodan, see α-Endosulfan, β-Endosulfan 
Cyclogeraniolane, see 1,1,3-Trimethylcyclohexane 
Cycloheptan, see Cycloheptane 
Cycloheptyl hydride, see Cycloheptane 
Cyclohexadienedione, see p-Quinone 
1,4-Cyclohexadienedione, see p-Quinone 
2,5-Cyclohexadiene-1,4-dione, see p-Quinone 
1,4-Cyclohexadiene dioxide, see p-Quinone 
Cyclohexatriene, see Benzene 
Cyclohex-1-ene, see Cyclohexene 
1-Cyclohexene, see Cyclohexene 
Cyclohexyl alcohol, see Cyclohexanol 
Cyclohexyl ketone, see Cyclohexanone 
Cyclohexylmethane, see Methylcyclohexane 
Cyclopenta-1,3-diene, see Cyclopentadiene 
1,3-Cyclopentadiene, see Cyclopentadiene 
Cyclopentamethylene, see Cyclopentane 
Cyclopenta[d,e]naphthalene, see Acenaphthylene 
Cyclopenten, see Cyclopentene 
Cyclopentenyl, see Cyclopentene 
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Cyclopentylpropane, see Propylcyclopentane 
1-Cyclopentylpropane, see Propylcyclopentane 
Cyclotetramethylene oxide, see Tetrahydrofuran 
Cypona, see Dichlorvos 
Cythion, see Malathion 
Cyuram DS, see Thiram 
D 50, see 2,4-D 
D 121, see Carbofuran 
D 726, see 2-Methylhexane 
DAA, see Diacetone alcohol 
DAB, see p-Dimethylaminoazobenzene 
Dacamine, see 2,4-D, 2,4,5-T 
2,4-D acid, see 2,4-D 
Dactin, see 1,3-Dichloro-5,5-dimethylhydantoin 
DAF 68, see Bis(2-ethylhexyl) phthalate 
Daiflon 11, see Trichlorofluoromethane 
Daiflon S 3, see 1,1,2-Trichlorotrifluoroethane 
Dailon, see Diuron 
Daito orange base R, see 3-Nitroaniline 
Daktin, see 1,3-Dichloro-5,5-dimethylhydantoin 
Danthion, see Parathion 
Dantochlor, see 1,3-Dichloro-5,5-dimethylhydantoin 
Dantoin, see 1,3-Dichloro-5,5-dimethylhydantoin 
Dawson 100, see Methyl bromide 
DBA, see Dibenz[a,h]anthracene 
DB[a,h]A, see Dibenz[a,h]anthracene 
1,2,5,6-DBA, see Dibenz[a,h]anthracene 
DBCM, see Dibromochloromethane 
DBCP, see 1,2-Dibromo-3-chloropropane 
DBE, see Ethylene dibromide 
DBH, see Lindane 
DBP, see Di-n-butyl phthalate 
DCA, see 1,3-Dichloro-5,5-dimethylhydantoin 
1,2-DCA, see 1,2-Dichloroethane 
DCB, see 1,2-Dichlorobenzene, 3,3′-Dichlorobenzidine 
1,2-DCB, see 1,2-Dichlorobenzene 
1,3-DCB, see 1,3-Dichlorobenzene 
1,4-DCB, see 1,4-Dichlorobenzene 
o-DCB, see 1,2-Dichlorobenzene 
ortho-Dichlorobenzene, see 1,2-Dichlorobenzene 
m-DCB, see 1,3-Dichlorobenzene 
meta-Dichlorobenzene, see 1,3-Dichlorobenzene 
p-DCB, see 1,4-Dichlorobenzene 
para-Dichlorobenzene, see 1,4-Dichlorobenzene 
DCDMH, see 1,3-Dichloro-5,5-dimethylhydantoin 
1,1-DCE, see 1,1-Dichloroethylene 
1,2-DCE, see 1,2-Dichloroethane 
DCEE, see Bis(2-chloroethyl) ether 
DCIP, see Bis(2-chloroisopropyl) ether 
DCM, see Methylene chloride 
DCMU, see Diuron 
DCMU 99, see Diuron 
D-con, see Warfarin 
DCP, see 2,4-Dichlorophenol 
1,2-DCP, see 1,2-Dichloropropane 
2,4-DCP, see 2,4-Dichlorophenol 
DDD, see p,p′-DDD 
4,4′-DDD, see p,p′-DDD 
DDE, see p,p′-DDE 
DDH, see 1,3-Dichloro-5,5-dimethylhydantoin 
DDP, see Parathion 
DDT, see p,p′-DDT 
4,4′-DDT, see p,p′-DDT 
DDT dihydrochloride, see p,p′-DDE 
DDVF, see Dichlorvos 
DDVP, see Dichlorvos 
DEA, see Diethylamine 

DEAE, see 2-Diethylaminoethanol 
Debroussaillant 600, see 2,4-D 
Debroussaillant concentre, see 2,4,5-T 
Debroussaillant super concentre, see 2,4,5-T 
Dec, see Decahydronaphthalene 
1,2,3,5,6,7,8,9,10,10-Decachloro[5.2.1.02,6.03,9.05,8]dec-ano-

4-one, see Kepone 
Decachloroketone, see Kepone 
Decachloro-1,3,4-metheno-2H-cyclobuta[cd]pentalen-2-

one, see Kepone 
Decachloro-1,3,4-metheno-2H-cyclobuta[cd]pentalin-2-one, 

see Kepone 
Decachlorooctahydrokepone-2-one, see Kepone 
Decachlorooctahydro-1,3,4-metheno-2H-cyclobuta[cd]-

pentalen-2-one, see Kepone 
1,1a,3,3a,4,5,5a,5b,6-Decachlorooctahydro-1,3,4-meth-

eno2H-cyclobuta[cd]pentalen-2-one, see Kepone 
Decachloropentacyclo[5.2.1.02,6.04,10.05,9]decan-3-one, see 

Kepone 
Decachlorotetracyclodecanone, see Kepone 
Decachlorotetrahydro-4,7-methanoindeneone, see Kepone 
cis and trans-Decahydronaphthalene, see 

Decahydronaphthalene 
Decalin, see Decahydronaphthalene 
Decalin solvent, see Decahydronaphthalene 
Decamine, see 2,4-D 
Decamine 4T, see 2,4,5-T 
n-Decane, see Decane 
Decyl hydride, see Decane 
Dedelo, see p,p′-DDT 
Dedevap, see Dichlorvos 
Ded-weed, see 2,4-D 
Ded-weed brush killer, see 2,4,5-T 
Ded-weed LV-69, see 2,4-D 
Ded-weed LV-6 brush-kil and T-5 brush-kil, see 2,4,5-T 
Dee-Solv, see Tetrachloroethylene 
Degrassan, see 4,6-Dinitro-o-cresol 
DEHP, see Bis(2-ethylhexyl) phthalate 
9,10-Dehydrophenanthrene, see Phenanthrene 
Dekalin, see Decahydronaphthalene 
Dekrysil, see 4,6-Dinitro-o-cresol 
Delac J, see N-Nitrosodiphenylamine 
Delsan, see Thiram 
DEN, see Diethylamine 
Denapon, see Carbaryl 
Densinfluat, see Trichloroethylene 
Deoval, see p,p′-DDT 
DEP, see Diethyl phthalate 
Deriban, see Dichlorvos 
Dermafos, see Ronnel 
Dermaphos, see Ronnel 
Derriban, see Dichlorvos 
Derribante, see Dichlorvos 
Desmodur T80, see 2,4-Toluene diisocyanate 
Desormone, see 2,4-D 
Destruxol borersol, see 1,2-Dichloroethane 
Detal, see 4,6-Dinitro-o-cresol 
Dethlac, see Dichlorvos 
Dethmor, see Warfarin 
Dethnel, see Warfarin 
Detmol-extrakt, see Lindane 
Detmol MA, see Malathion 
Detmol MA 96%, see Malathion 
Detmol U.A., see Chlorpyrifos 
Detox, see p,p′-DDT 
Detox 25, see Lindane 
Detoxan, see p,p′-DDT 
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Developer 13, see p-Phenylenediamine 
Developer P, see 4-Nitroaniline 
Developer PF, see p-Phenylenediamine 
Devicarb, see Carbaryl 
Devikol, see Dichlorvos 
Devol orange B, see 2-Nitroaniline 
Devol orange R, see 3-Nitroaniline 
Devol orange salt B, see 2-Nitroaniline 
Devol red GG, see 4-Nitroaniline 
Devoran, see Lindane 
Devoton, see Methyl acetate 
Diacetone, see Diacetone alcohol 
Diacetonyl alcohol, see Diacetone alcohol 
Diakon, see Methyl methacrylate 
Dialene 6, see 1-Hexene 
1,4-Diaminobenzene, see p-Phenylenediamine 
p-Diaminobenzene, see p-Phenylenediamine 
4-Diaminodiphenyl, see Benzidine 
p-Diaminodiphenyl, see Benzidine 
4,4′-Diaminobiphenyl, see Benzidine 
p,p′-Diaminobiphenyl, see Benzidine 
4,4′-Diamino-1,1′-biphenyl, see Benzidine 
4,4′-Diamino-3,3′-dichlorobiphenyl, see 3,3′-Dichloro-

benzidine 
4,4′-Diaminodiphenyl, see Benzidine 
p,p′-Diaminodiphenyl, see Benzidine 
1,2-Diaminoethane, see Ethylenediamine 
4,4′-Dianiline, see Benzidine 
p,p′-Dianiline, see Benzidine 
p-Dianisidine, see p-Anisidine 
2,2-Di-p-anisyl-1,1,1-trichloroethane, see Methoxychlor 
Diarex HF77, see Styrene 
Diater, see Diuron 
Diazo fast orange GR, see 2-Nitroaniline 
Diazo fast orange R, see 3-Nitroaniline 
Diazo fast red GG, see 4-Nitroaniline 
1,2:5,6-Dibenzanthracene, see Dibenz[a,h]anthracene 
1,2:5,6-Dibenz[a,h]anthracene, see Dibenz[a,h]anthracene 
1,2:5,6-Dibenzoanthracene, see Dibenz[a,h]anthracene 
Dibenzo[a,h]anthracene, see Dibenz[a,h]anthracene 
Dibenzo[b,jk]fluorene, see Benzo[k]fluoranthene 
Dibenzo[b,d]furan, see Dibenzofuran 
1,2-Dibenzonaphthalene, see Chrysene 
1,2,5,6-Dibenzonaphthalene, see Chrysene 
DIBK, see Diisobutyl ketone 
Dibovan, see p,p′-DDT 
Dibrom, see Naled 
Dibromfos, see Naled 
4-Dibromobenzene, see 1,4-Dibromobenzene 
p-Dibromobenzene, see 1,4-Dibromobenzene 
Dibromochloropropane, see 1,2-Dibromo-3-chloropropane 
1,2-Dibromo-2,2-dichloroethyldimethyl phosphate, see 

Naled 
Dibromoethane, see Ethylene dibromide 
1,2-Dibromoethane, see Ethylene dibromide 
α,β-Dibromoethane, see Ethylene dibromide 
sym-Dibromoethane, see Ethylene dibromide 
Dibutyl-1,2-benzenedicarboxylate, see Di-n-butyl phthalate 
Dibutyl phthalate, see Di-n-butyl phthalate 
Dicarbam, see Carbaryl 
S-1,2-Dicarbethoxyethyl-O,O-dimethyl dithiophosphate, see 

Malathion 
Dicarboethoxyethyl-O,O-dimethyl phosphorodithioate, see 

Malathion 
Dichlorantin, see 1,3-Dichloro-5,5-dimethylhydantoin 
1,2-Dichlorbenzene, see 1,2-Dichlorobenzene 
1,3-Dichlorbenzene, see 1,3-Dichlorobenzene 

o-Dichlorbenzene, see 1,2-Dichlorobenzene 
m-Dichlorbenzene, see 1,3-Dichlorobenzene 
1,2-Dichlorbenzol, see 1,2-Dichlorobenzene 
1,3-Dichlorbenzol, see 1,3-Dichlorobenzene 
m-Dichlorbenzol, see 1,3-Dichlorobenzene 
o-Dichlorbenzol, see 1,2-Dichlorobenzene 
Dichloremulsion, see 1,2-Dichloroethane 
1,1-Dichlorethane, see 1,1-Dichloroethane 
1,2-Dichlorethane, see 1,2-Dichloroethane 
2,2-Dichlorethyl ether, see Bis(2-chloroethyl) ether 
Dichlorfenidim, see Diuron 
Dichloricide, see 1,4-Dichlorobenzene 
Dichlorman, see Dichlorvos 
Dichlormulsion, see 1,2-Dichloroethane 
4-Dichlorobenzene, see 1,4-Dichlorobenzene 
o-Dichlorobenzene, see 1,2-Dichlorobenzene 
m-Dichlorobenzene, see 1,3-Dichlorobenzene 
p-Dichlorobenzene, see 1,4-Dichlorobenzene 
Dichlorobenzidine, see 3,3′-Dichlorobenzidine 
m,m′-Dichlorobenzidine, see 3,3′-Dichlorobenzidine 
Dichlorobenzidine base, see 3,3′-Dichlorobenzidine 
1,2-Dichlorobenzol, see 1,2-Dichlorobenzene 
1,3-Dichlorobenzol, see 1,3-Dichlorobenzene 
1,4-Dichlorobenzol, see 1,4-Dichlorobenzene 
m-Dichlorobenzol, see 1,3-Dichlorobenzene 
o-Dichlorobenzol, see 1,2-Dichlorobenzene 
p-Dichlorobenzol, see 1,4-Dichlorobenzene 
3,3′-Dichlorobiphenyl-4,4′-diamine, see 3,3′-Dichloro-

benzidine 
3,3′-Dichloro-1,1′-(biphenyl)-4,4′-diamine, see 3,3-Di-

chlorobenzidine 
3,3′-Dichloro-4,4′-biphenyldiamine, see 3,3′-Di-

chlorobenzidine 
1,1-Dichloro-2,2-bis(p-chlorophenyl)ethane, see p,p′-DDD 
1,1-Dichloro-2,2-bis(p-chlorophenyl)ethylene, see p,p′-DDE 
Dichlorobromomethane, see Bromodichloromethane 
Dichlorochlordene, see Chlordane 
1,1-Dichloro-2-chloroethylene, see Trichloroethylene 
3,3′-Dichloro-4,4′-diamino-(1,1-biphenyl), see 3,3′-Di-

chlorobenzidine 
3,3′-Dichloro-4,4′-diaminobiphenyl, see 3,3′-Dichloro-

benzidine 
1,1-Dichloro-2,2-dichloroethane, see 1,1,2,2-Tetrachlor-

oethane 
1,1-Dichloro-2,2-di(4-chlorophenyl)ethane, see p,p′-DDD 
1,1-Dichloro-2,2-di(p-chlorophenyl)ethane, see p,p′-DDD 
Dichlorodiethyl ether, see Bis(2-chloroethyl) ether 
2,2′-Dichlorodiethyl ether, see Bis(2-chloroethyl ether) 
β,β′-Dichlorodiethyl ether, see Bis(2-chloroethyl ether) 
Dichlorodiethyl formal, see Bis(2-chloroethoxy)methane 
Di-2-chloroethyl acetal, see Bis(2-chloroethoxy)methane 
Di-2-chloroethyl formal, see Bis(2-chloroethoxy)methane 
2,2-Dichloroethyl formal, see Bis(2-chloroethoxy)methane 
Dichlorodiethyl methylal, see Bis(2-chloroethoxy)methane 
Dichlorodiisopropyl ether, see Bis(2-chloroisopropyl) ether 
sym-Dichlorodimethyl ether, see sym-Dichloromethyl ether 
Dichlorodimethylhydantoin, see 1,3-Dichloro-5,5-di-

methylhydantoin 
1,3-Dichloro-5,5-dimethyl-2,4-imidazolidinedione, see 1,3-

Dichloro-5,5-dimethylhydantoin 
Dichlorodiphenyldichloroethane, see p,p′-DDD 
4,4′-Dichlorodiphenyldichloroethane, see p,p′-DDD 
p,p′-Dichlorodiphenyldichloroethane, see p,p′-DDD 
p,p′-Dichlorodiphenyldichloroethene, see p,p′-DDE 
Dichlorodiphenyldichloroethylene, see p,p′-DDE 
p,p′-Dichlorodiphenyldichloroethylene, see p,p′-DDE 
Dichlorodiphenyltrichloroethane, see p,p′-DDT 



Synonym Index    1431 
 

 

4,4′-Dichlorodiphenyltrichloroethane, see p,p′-DDT 
p,p′-Dichlorodiphenyltrichloroethane, see p,p′-DDT 
β-Dichloroethane, see 1,2-Dichloroethane 
α,β-Dichloroethane, see 1,2-Dichloroethane 
asym-Dichloroethane, see 1,1-Dichloroethane 
sym-Dichloroethane, see 1,2-Dichloroethane 
1,1-Dichloroethene, see 1,1-Dichloroethylene 
1,2-Dichloroethene, see trans-1,2-Dichloroethylene 
(E)-1,2-Dichloroethene, see trans-1,2-Dichloroethylene 
1,2-trans-Dichloroethene, see trans-1,2-Dichloroethylene 
2,2-Dichloroethenyl dimethyl phosphate, see Dichlorvos 
1,1′-(Dichloroethenylidene)bis(4-chlorobenzene), see p,p′-

DDE 
2,2-Dichloroethenyl phosphoric acid, dimethyl ester, see 

Dichlorvos 
Dichloroether, see Bis(2-chloroethyl) ether 
Dichloroethylene, see 1,2-Dichloroethane 
asym-Dichloroethylene, see 1,1-Dichloroethylene 
sym-Dichloroethylene, see trans-1,2-Dichloroethylene 
trans-Dichloroethylene, see trans-1,2-Dichloroethylene 
1,2-trans-Dichloroethylene, see trans-1,2-Dichloroeth-ylene 
Dichloroethyl ether, see Bis(2-chloroethyl) ether 
Di(2-chloroethyl) ether, see Bis(2-chloroethyl) ether 
Di(β-chloroethyl) ether, see Bis(2-chloroethyl) ether 
2,2′-Dichloroethyl ether, see Bis(2-chloroethyl) ether 
α,α′-Dichloroethyl ether, see Bis(2-chloroethyl) ether 
sym-Dichloroethyl ether, see Bis(2-chloroethyl) ether 
Di(β-chloroethyl) ether, see Bis(2-chloroethyl) ether 
Di-2-(chloroethyl) ether, see Bis(2-chloroethyl) ether 
Dichloroethyl formal, see Bis(2-chloroethoxy)methane 
Di-2-chloroethyl formal, see Bis(2-chloroethoxy)methane 
1,1′-(2,2-Dichloroethylidene)bis(4-chlorobenzene), see p,p′-

DDD 
Dichloroethyl oxide, see Bis(2-chloroethyl) ether 
2,4-Dichlorohydroxybenzene, see 2,4-Dichlorophenol 
4,6-Dichlorohydroxybenzene, see 2,4-Dichlorophenol 
Dichloroisopropyl ether, see Bis(2-chloroisopropyl) ether 
2,2′-Dichloroisopropyl ether, see Bis(2-chloroisopropyl) 

ether 
Dichloromethane, see Methylene chloride 
Dichloromethyl ether, see sym-Dichloromethyl ether 
Dichloromethylmethane, see 1,1-Dichloroethane 
Dichloromonofluoromethane, see Dichlorofluoromethane 
1,5-Dichloro-3-oxapentane, see Bis(2-chloroethyl)methane 
4,6-Dichlorophenol, see 2,4-Dichlorophenol 
3-(3,4-Dichlorophenol)-1,1-dimethylurea, see Diuron 
Dichlorophenoxyacetic acid, see 2,4-D 
(2,4-Dichlorophenoxy)acetic acid, see 2,4-D 
3-(3,4-Dichlorophenyl)-1,1-dimethylurea, see Diuron 
N′-(3,4-Dichlorophenyl)-N,N-dimethylurea, see Diuron 
Dichlorophos, see Dichlorvos 
α,β-Dichloropropane, see 1,2-Dichloropropane 
cis-1,3-Dichloropropene, see cis-1,3-Dichloropropylene 
trans-1,3-Dichloropropene, see trans-1,3-Dichloro-

propylene 
cis-1,3-Dichloro-1-propene, see cis-1,3-Dichloroprop-ylene 
trans-1,3-Dichloro-1-propene, see trans-1,3-Dichloro-

propylene 
1,3-Dichloroprop-1-ene, see cis-1,3-Dichloropropylene, 

trans-1,3-Dichloropropylene 
(E)-1,3-Dichloropropene, see trans-1,3-Dichloropropylene 
(E)-1,3-Dichloro-1-propene, see trans-1,3-Dichloroprop-

ylene 
(Z)-1,3-Dichloropropene, see cis-1,3-Dichloropropylene 
(Z)-1,3-Dichloro-1-propene, see cis-1,3-Dichloropropylene 
cis-1,3-Dichloro-1-propylene, see cis-1,3-Dichloroprop-

ylene 

trans-1,3-Dichloro-1-propylene, see trans-1,3-Dichloro-
propylene 

2,2-Dichlorovinyl dimethyl phosphate, see Dichlorvos 
2,2-Dichlorovinyl dimethyl phosphoric acid ester, see 

Dichlorvos 
Dichlorovos, see Dichlorvos 
Dicophane, see p,p′-DDT 
Dicopur, see 2,4-D 
Dicotox, see 2,4-D 
β,β-Dicyano-o-chlorostyrene, see o-Chlorobenzylidene-

malononitrile 
Didakene, see Tetrachloroethylene 
Didigam, see p,p′-DDT 
Didimac, see p,p′-DDT 
Dieldrine, see Dieldrin 
Dieldrite, see Dieldrin 
Dieldrix, see Dieldrin 
Diethamine, see Diethylamine 
Diethene oxamide, see Morpholine 
1,2-Di(ethoxycarbonyl)ethyl-O,O-dimethyl phosphorod-

ithioate, see Malathion 
S-1,2-Di(ethoxycarbonyl)ethyl dimethyl phosphorothio-

lothionate, see Malathion 
Diethyl, see Butane 
N,N-Diethylamine, see Diethylamine 
Diethylaminoethane, see Triethylamine 
Diethylaminoethanol, see 2-Diethylaminoethanol 
β-Diethylaminoethanol, see 2-Diethylaminoethanol 
N-Diethylaminoethanol, see 2-Diethylaminoethanol 
2-N-Diethylaminoethanol, see 2-Diethylaminoethanol 
2-Diethylaminoethyl alcohol, see 2-Diethylaminoethanol 
β-Diethylaminoethyl alcohol, see 2-Diethylaminoethanol 
Diethyl (dimethoxyphosphinothioylthio) butanedioate, see 

Malathion 
Diethyl (dimethoxyphosphinothioylthio) succinate, see 

Malathion 
Diethylene dioxide, see 1,4-Dioxane 
1,4-Diethylene dioxide, see 1,4-Dioxane 
Diethylene ether, see 1,4-Dioxane 
Diethylene oxide, see 1,4-Dioxane, Tetrahydrofuran 
Diethylene oximide, see Morpholine 
Diethyleneimid oxide, see Morpholine 
Diethyleneimide oxide, see Morpholine 
Diethylenimide oxide, see Morpholine 
N,N-Diethylethanamine, see Triethylamine 
Diethylethanolamine, see 2-Diethylaminoethanol 
N,N-Diethylethanolamine, see 2-Diethylaminoethanol 
Diethyl ether, see Ethyl ether 
Di(2-ethylhexyl) orthophthalate, see Bis(2-ethylhexyl) 

phthalate 
Di(2-ethylhexyl) phthalate, see Bis(2-ethylhexyl) phthalate 
Diethyl-(2-hydroxyethyl)amine, see 2-Diethylaminoethanol 
N,N-Diethyl-N-(β-hydroxyethyl)amine, see 2-Diethyl-

aminoethanol 
Diethyl mercaptosuccinic acid O,O-dimethyl 

phosphorodithioate, see Malathion 
Diethyl mercaptosuccinate, O,O-dimethyl phosphoro-

dithioate, see Malathion 
Diethyl mercaptosuccinate, O,O-dimethyl thiophosphate, 

see Malathion 
Diethylmethane, see Pentane 
Diethylmethylmethane, see 3-Methylpentane 
Diethyl-4-nitrophenyl phosphorothionate, see Parathion 
O,O-Diethyl-O-4-nitrophenyl phosphorothioate, see 

Parathion 
O,O-Diethyl O-p-nitrophenyl phosphorothioate, see 

Parathion 
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Diethyl-p-nitrophenyl thionophosphate, see Parathion 
O,O-Diethyl-O-4-nitrophenyl thionophosphate, see Para-

thion 
O,O-Diethyl-O-p-nitrophenyl thionophosphate, see Para-

thion 
Diethyl-p-nitrophenyl thiophosphate, see Parathion 
O,O-Diethyl-O-p-nitrophenyl thiophosphate, see Parathion 
Diethyl oxide, see Ethyl ether 
Diethylparathion, see Parathion 
Diethyl-o-phthalate, see Diethyl phthalate 
O,O-Diethyl-O-3,5,6-trichloro-2-pyridyl phosphorothioate, 

see Chlorpyrifos 
Difluorodibromomethane, see Dibromodifluoromethane 
Difluorodichloromethane, see Dichlorodifluoromethane 
1,1-Difluoro-1,2,2,2-tetrachloroethane, see 1,1-Difluoro-

tetrachloroethane 
1,2-Difluoro-1,1,2,2-tetrachloroethane, see 1,2-Difluoro-

tetrachloroethane 
2,2-Difluoro-1,1,1,2-tetrachloroethane, see 1,1-Difluoro-

tetrachloroethane 
Digermin, see Trifluralin 
Dihexyl, see Dodecane 
1,2-Dihydroacenaphthylene, see Acenaphthene 
Dihydroazirene, see Ethylenimine 
Dihydro-1H-azirene, see Ethylenimine 
Dihydroazirine, see Ethylenimine 
Dihydro-1H-azirine, see Ethylenimine 
2,3-Dihydro-2,2-dimethyl-7-benzofuranol methyl carba-

mate, see Carbofuran 
Dihydro-2,5-dioxofuran, see Maleic anhydride 
1,3-Dihydro-1,3-dioxoisobenzofuran, see Phthalic an-

hydride 
1,2-Dihydro-2-iminopyridine, see 2-Aminopyridine 
2,3-Dihydroindene, see Indan 
2,3-Dihydro-1H-indene, see Indan 
Dihydroindole, see Indoline 
2,3-Dihydroindole, see Indoline 
2,3-Dihydro-1H-indole, see Indoline 
Dihydroxybenzene, see Hydroquinone 
1,4-Dihydroxybenzene, see Hydroquinone 
p-Dihydroxybenzene, see Hydroquinone 
Diisocyanatoluene, see 2,4-Toluene diisocyanate 
2,4-Diisocyanotoluene, see 2,4-Toluene diisocyanate 
2,4-Diisocyanato-1-methylbenzene, see 2,4-Toluene di-

isocyanate 
Diisopropyl, see 2,3-Dimethylbutane 
sym-Diisopropylacetone, see Diisobutyl ketone 
Diisopropyl ether, see Isopropyl ether 
1,1-Diisopropylethane, see 2,3,4-Trimethylpentane 
Diisopropylmethane, see 2,4-Dimethylpentane 
Diisopropyl oxide, see Isopropyl ether 
Diketone alcohol, see Diacetone alcohol 
Dilantin DB, see 1,2-Dichlorobenzene 
Dilatin DB, see 1,2-Dichlorobenzene 
Dilatin DBI, see 1,2-Dichlorobenzene 
Dilene, see p,p′-DDD 
Dimazine, see 1,1-Dimethylhydrazine 
Dimethoxy-DDT, see Methoxychlor 
p,p′-Dimethoxydiphenyltrichloroethane, see Methoxychlor 
Dimethoxy-DT, see Methoxychlor 
Dimethoxymethane, see Methylal 
2,2-Di-(p-methoxyphenyl)-1,1,1-trichloroethane, see 

Methoxychlor 
Di(p-methoxyphenyl)trichloromethyl methane, see 

Methoxychlor 
[(Dimethoxyphosphinothioyl)thio]butanedioic acid, diethyl 

ester, see Malathion 

3-[(Dimethoxyphosphinyl)oxy]-2-butenoic acid, methyl 
ester, see Mevinphos 

Dimethoxysulfone, see Dimethyl sulfate 
Dimethylacetamide, see N,N-Dimethylacetamide 
1,1-Dimethyl acetate, see tert-Butyl acetate 
Dimethylacetone amide, see N,N-Dimethylacetamide 
Dimethylacetonyl carbinol, see Diacetone alcohol 
Dimethylacetyl formaldehyde, see Methylal 
Dimethylamide acetate, see N,N-Dimethylacetamide 
N,N-Dimethylamine, see Dimethylamine  
4-Dimethylaminoazobenzene, see p-Dimethylaminoazo-

benzene 
N,N-Dimethyl-4-aminoazobenzene, see p-Dimethyl-

aminoazobenzene 
N,N-Dimethyl-p-aminoazobenzene, see p-Dimethyl-

aminoazobenzene 
4-(N,N-Dimethylamino)azobenzene, see p-Dimethyl-

aminoazobenzene 
Dimethylaminoazobenzol, see p-Dimethylamino-

azobenzene 
4-Dimethylaminoazobenzol, see p-Dimethylaminoazo-

benzene 
Dimethylaminobenzene, see p-Dimethylaminoazo-benzene, 

Dimethylaniline 
4-Dimethylaminophenylazobenzene, see p-Dimethyl-

aminoazobenzene 
N,N-Dimethylaniline, see Dimethylaniline 
N,N-Dimethyl-p-azoaniline, see p-Dimethylaminoazo-

benzene 
N,N-Dimethylbenzenamine, see Dimethylaniline 
1,2-Dimethylbenzene, see o-Xylene 
1,3-Dimethylbenzene, see m-Xylene 
1,4-Dimethylbenzene, see p-Xylene 
o-Dimethylbenzene, see o-Xylene 
m-Dimethylbenzene, see m-Xylene 
p-Dimethylbenzene, see p-Xylene 
Dimethyl-1,2-benzenedicarboxylate, see Dimethyl phthalate 
Dimethylbenzene-o-dicarboxylate, see Dimethyl phthalate 
O,O-Dimethyl-S-[1,2-bis(ethoxy-carbonyl)ethyl]dithio-

phosphate, see Malathion 
1,1-Dimethylbutane, 2-Methylpentane 
1,2-Dimethylbutane, 3-Methylpentane 
1,3-Dimethylbutyl acetate, see sec-Hexyl acetate 
O,O-Dimethyl-O-(2-carbomethoxy-1-methylvinyl)phos-

phate, see Mevinphos 
Dimethyl-1-carbomethoxy-1-propen-2-yl phosphate, see 

Mevinphos 
O,O-Dimethyl 1-carbomethoxy-1-propen-2-yl phosphate, 

see Mevinphos 
2,7-Dimethylchinoleine, see 2,7-Dimethylquinoline 
2,2-Dimethyl-7-coumaranyl-N-methylcarbamate, see 

Carbofuran 
cis-o-Dimethylcyclohexane, see cis-1,2-Dimethylcyclo-

hexane 
trans-o-Dimethylcyclohexane, see trans-1,2-Dimethyl-

cyclohexane 
Dimethyl-1,2-dibromo-2,2-dichloroethyl phosphate, see 

Naled 
O,O-Dimethyl-O-(1,2-dibromo-2,2-dichloroethyl)phos-

phate, see Naled 
O,O-Dimethyl-S-(1,2-dicarbethoxyethyl)dithiophosphate, 

see Malathion 
O,O-Dimethyl-S-(1,2-dicarbethoxyethyl)phosphoro-

dithioate, see Malathion 
O,O-Dimethyl-S-(1,2-dicarbethoxyethyl)thiothiono-

phosphate, see Malathion 
O,O-Dimethyl-O-(2,2-dichloro-1,2-dibromoethyl)phos-
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phate, see Naled 
Dimethyl-2,2-dichloroethenyl phosphate, see Dichlorvos 
Dimethyl-1,1′-dichloroether, see sym-Dichloromethyl ether 
1,1-Dimethyl-3-(3,4-dichlorophenyl)urea, see Diuron 
Dimethyl dichlorovinyl phosphate, see Dichlorvos 
Dimethyl-2,2-dichlorovinyl phosphate, see Dichlorvos 
O,O-Dimethyl-O-(2,2-dichlorovinyl)phosphate, see Di-

chlorvos 
O,O-Dimethyl-S-1,2-di(ethoxycarbamyl)ethyl phos-

phorodithioate, see Malathion 
2,2-Dimethyl-2,3-dihydro-7-benzofuranyl-N-

methylcarbamate, see Carbofuran 
2,2-Dimethyl-2,2-dihydrobenzofuranyl-7-N-

methylcarbamate, see Carbofuran 
O,O-Dimethyldithiophosphate dimethylmercaptosuc-cinate, 

see Malathion 
Dimethylenediamine, see Ethylenediamine 
Dimethyleneimine, see Ethylenimine 
Dimethylenimine, see Ethylenimine 
N,N-Dimethylethanamide, see N,N-Dimethylacetamide 
1,1-Dimethylethane, see 2-Methylpropane 
1,1-Dimethyl ethanoate, see tert-Butyl acetate 
1,1-Dimethylethanol, see tert-Butyl alcohol 
1,1-Dimethylethene, see 2-Methylpropene 
(1,1-Dimethylethyl)benzene, see tert-Butylbenzene 
unsym-Dimethylethylene, see 2-Methylpropene 
Dimethylethylmethane, see 2-Methylbutane 
Dimethylformaldehyde, see Acetone 
Dimethylformamide, see Dimethylformamide 
2,6-Dimethylheptan-4-one, see Diisobutyl ketone 
2,6-Dimethyl-4-heptanone, see Diisobutyl ketone 
1,2-Dimethylhexane, see 3-Methylheptane 
asym-Dimethylhydrazine, see 1,1-Dimethylhydrazine 
N,N-Dimethylhydrazine, see 1,1-Dimethylhydrazine 
unsym-Dimethylhydrazine, see 1,1-Dimethylhydrazine 
Dimethyl ketal, see Acetone 
Dimethyl ketone, see Acetone 
Dimethylmethanamide, see Dimethylformamide 
N,N-Dimethylmethanamide, see Dimethylformamide 
Dimethylmethane, see Propane 
Dimethyl 2-methoxycarbonyl-1-methylvinyl phosphate, see 

Mevinphos 
Dimethyl methoxycarbonylpropenyl phosphate, see 

Mevinphos 
Dimethyl (1-methoxycarboxypropen-2-yl)phosphate, see 

Mevinphos 
O,O-Dimethyl O-(1-methyl-2-carboxyvinyl)phosphate, see 

Mevinphos 
Dimethyl monosulfate, see Dimethyl sulfate 
Dimethylnitromethane, see 2-Nitropropane 
Dimethylnitrosamine, see N-Nitrosodimethylamine 
N-Dimethylnitrosamine, see N-Nitrosodimethylamine 
N,N-Dimethylnitrosamine, see N-Nitrosodimethylamine 
Dimethylnitrosomine, see N-Nitrosodimethylamine 
2-(2,2-Dimethyl-1-oxopropyl)-1H-indene-1,3(2H)-dione, 

see Pindone 
1,2-Dimethylpentane, see 3-Methylhexane 
3,4-Dimethylpentane, see 2,3-Dimethylpentane 
4,6-Dimethylphenol, see 2,4-Dimethylphenol 
Dimethylphenylamine, see Dimethylaniline 
N,N-Dimethylphenylamine, see Dimethylaniline 
N,N-Dimethyl-4-(phenylazo)benzamine, see p-Dimethyl-

aminoazobenzene 
N,N-Dimethyl-p-(phenylazo)benzamine, see p-Dimethyl-

aminoazobenzene 
N,N-Dimethyl-4-(phenylazo)benzenamine, see p-Di-

methylaminoazobenzene 

N,N-Dimethyl-p-(phenylazo)benzenamine, see p-Di-
methylaminoazobenzene 

Dimethyl phosphate of methyl-3-hydroxy-cis-crotonate, see 
Mevinphos 

Dimethylpropylmethane, see 2-Methylpentane 
Dimethyl sulphate, see Dimethyl sulfate 
3,5-Dimethyltoluene, see 1,3,5-Trimethylbenzene 
O,O-Dimethyl-O-2,4,5-trichlorophenyl phosphorothioate, 

see Ronnel 
Dimethyl trichlorophenyl thiophosphate, see Ronnel 
O,O-Dimethyl O-(2,4,5-trichlorophenyl)thiophosphate, see 

Ronnel 
Dimethyl yellow, see p-Dimethylaminoazobenzene 
Dimethyl yellow analar, see p-Dimethylaminoazobenzene 
Dimethyl yellow N,N-dimethylaniline, see p-Dimethyl-

aminoazobenzene 
2,5-Dimethyl-p-xylene, see 1,2,4,5-Tetramethylbenzene 
2,4-Dinitrobenzene, see 1,3-Dinitrobenzene 
m-Dinitrobenzene, see 1,3-Dinitrobenzene 
o-Dinitrobenzene, see 1,2-Dinitrobenzene 
p-Dinitrobenzene, see 1,4-Dinitrobenzene 
1,3-Dinitrobenzol, see 1,3-Dinitrobenzene 
o-Dinitrobenzol, see 1,2-Dinitrobenzene 
Dinitrocresol, see 4,6-Dinitro-o-cresol 
Dinitro-o-cresol, see 4,6-Dinitro-o-cresol 
2,4-Dinitro-o-cresol, see 4,6-Dinitro-o-cresol 
3,5-Dinitro-o-cresol, see 4,6-Dinitro-o-cresol 
Dinitrodendtroxal, see 4,6-Dinitro-o-cresol 
2,6-Dinitro-N,N-dipropyl-4-trifluoromethylaniline, see 

Trifluralin 
2,6-Dinitro-N,N-dipropyl-4-(trifluoromethyl)benzenamine, 

see Trifluralin 
2,6-Dinitro-N,N-di-n-propyl-α,α,α-trifluoro-p-toluidine, see 

Trifluralin 
3,5-Dinitro-2-hydroxytoluene, see 4,6-Dinitro-o-cresol 
Dinitrol, see 4,6-Dinitro-o-cresol 
2,4-Dinitromethylbenzene, see 2,4-Dinitrotoluene 
2,6-Dinitromethylbenzene, see 2,6-Dinitrotoluene 
Dinitromethyl cyclohexyltrienol, see 4,6-Dinitro-o-cresol 
2,4-Dinitro-2-methylphenol, see 4,6-Dinitro-o-cresol 
2,4-Dinitro-6-methylphenol, see 4,6-Dinitro-o-cresol 
4,6-Dinitro-2-methylphenol, see 4,6-Dinitro-o-cresol 
α-Dinitrophenol, see 2,4-Dinitrophenol 
Dinitrosol, see 4,6-Dinitro-o-cresol 
Dinitrotoluol, see 2,4-Dinitrotoluene 
2,4-Dinitrotoluol, see 2,4-Dinitrotoluene 
2,6-Dinitrotoluol, see 2,6-Dinitrotoluene 
Dinoc, see 4,6-Dinitro-o-cresol 
Donofan, see 2,4-Dinitrophenol 
Dinopol NOP, see Di-n-octyl phthalate 
Dinoxol, see 2,4-D, 2,4,5-T 
Dinurania, see 4,6-Dinitro-o-cresol 
Dioctyl-o-benzenedicarboxylate, see Di-n-octyl phthalate 
Dioctyl phthalate, see Bis(2-ethylhexyl) phthalate, Di-n-

octyl phthalate 
Di-sec-octyl phthalate, see Bis(2-ethylhexyl) phthalate 
DIO, see 1,4-Dioxane 
n-Dioctyl phthalate, see Di-n-octyl phthalate 
Dioform, see trans-1,2-Dichloroethylene 
Diokan, see 1,4-Dioxane 
Dion, see Diuron 
1,4-Dioxacyclohexane, see 1,4-Dioxane 
p-Dioxacyclohexane, see 1,4-Dioxane 
Dioxan, see 1,4-Dioxane 
Dioxane, see 1,4-Dioxane 
Dioxane-1,4, see 1,4-Dioxane 
p-Dioxane, see 1,4-Dioxane 
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para-Dioxane, see 1,4-Dioxane 
Dioxin, see TCDD 
Dioxin (herbicide contaminant), see TCDD 
Dioxine, see TCDD 
p-Dioxobenzene, see Hydroquinone 
1,3-Dioxophthalan, see Phthalic anhydride 
1,4-Dioxybenzene, see p-Quinone 
Dioxyethylene ether, see 1,4-Dioxane 
DIPA, see Diisopropylamine 
DIPE, see Isopropyl ether 
Dipentyl, see Decane 
Diphenyl, see Biphenyl 
1,1′-Diphenyl, see Biphenyl 
4,4′-Diphenylenediamine, see Benzidine 
p,p′-Diphenylenediamine, see Benzidine 
Diphenylenemethane, see Fluorene 
o-Diphenylenemethane, see Fluorene 
Diphenylene oxide, see Dibenzofuran 
Diphenyl ether, see Phenyl ether 
sym-Diphenylhydrazine, see 1,2-Diphenylhydrazine 
N,N′-Diphenylhydrazine, see 1,2-Diphenylhydrazine 
Diphenylnitrosamine, see N-Nitrosodiphenylamine 
Diphenyl-N-nitrosamine, see N-Nitrosodiphenylamine 
N,N-Diphenylnitrosamine, see N-Nitrosodiphenylamine 
N,N-Diphenyl-N-nitrosamine, see N-Nitrosodiphenylamine 
Diphenyl oxide, see Phenyl ether 
Diphenyltrichloroethane, see p,p′-DDT 
Diphosphoric acid, tetraethyl ester, see Tetraethyl pyro-

phosphate 
Dipropyl, see Hexane 
4-(Di-n-propylamino)-3,5-dinitro-1-trifluoromethyl-

benzene, see Trifluralin 
N,N-Di-n-propyl-2,6-dinitro-4-trifluoromethylaniline, see 

Trifluralin 
Dipropylmethane, see Heptane 
Dipropylnitrosamine, see N-Nitrosodi-n-propylamine 
Di-n-propylnitrosamine, see N-Nitrosodi-n-propylamine 
N,N-Dipropyl-4-trifluoromethyl-2,6-dinitroaniline, see 

Trifluralin 
Dirax, see ANTU 
Direx 4L, see Diuron 
Distillex DS5, see 1,1,2-Trichlorotrifluoroethane 
Distokal, see Hexachloroethane 
Distopan, see Hexachloroethane 
Distopin, see Hexachloroethane 
Dithane A-4, see 1,4-Dinitrobenzene 
Dithio, see Sulfotepp 
α,α′-Dithiobis(dimethylthio)formamide, see Thiram 
Dithiocarbonic anhydride, see Carbon disulfide 
N,N′-(Dithiodicarbonothioyl)bis(N-methylmethanamine), 

see Thiram 
Dithiofos, see Sulfotepp 
Dithione, see Sulfotepp 
Dithion (VAN), see Sulfotepp 
Dithio (pesticide), see Sulfotepp 
Dithiophos, see Sulfotepp 
Dithiophosphoric acid, tetraethyl ester, see Sulfotepp 
Dithiotep, see Sulfotepp 
Diurex, see Diuron 
Diurol, see Diuron 
Diverit, see Methylene chloride 
Divinylene sulfide, see Thiophene 
Divinyl, see 1,3-Butadiene 
Divinyl methane, see 1,4-Pentadiene 
Divipan, see Dichlorvos 
Dizene, see 1,2-Dichlorobenzene 
DMA, see N,N-Dimethylacetamide, Dimethylamine 

DMA-4, see 2,4-D 
DMAB, see p-Dimethylaminoazobenzene 
DMAC, see N,N-Dimethylacetamide 
DMDT, see Methoxychlor 
4,4′-DMDT, see Methoxychlor 
p,p′-DMDT, see Methoxychlor 
DMF, see N,N-Dimethylformamide 
DMFA, see N,N-Dimethylformamide 
DMH, see 1,1-Dimethylhydrazine 
DMK, see Acetone 
DMN, see N-Nitrosodimethylamine 
DMNA, see N-Nitrosodimethylamine 
DMP, see Dimethyl phthalate 
2,4-DMeP, see 2,4-Dimethylpentane 
3,3-DMeP, see 3,3-Dimethylpentane 
2,4-DMP, see 2,4-Dimethylphenol, 2,4-Dimethylpentane 
3,3-DMP, see 3,3-Dimethylpentane 
DMTD, see Methoxychlor 
DMS, see Dimethyl sulfate 
DMU, see Diuron 
DN, see 4,6-Dinitro-o-cresol 
DNC, see 4,6-Dinitro-o-cresol 
DN-dry mix no. 2, see 4,6-Dinitro-o-cresol 
DNOC, see 4,6-Dinitro-o-cresol 
4,6-DNOC, see 4,6-Dichloro-o-cresol 
DNOP, see Di-n-octyl phthalate 
DNP, see 2,4-Dinitrophenol 
2,4-DNP, see 2,4-Dinitrophenol 
DNT, see 2,4-Dinitrotoluene 
2,4-DNT, see 2,4-Dinitrotoluene 
2,6-DNT, see 2,6-Dinitrotoluene 
DNTP, see Parathion 
Dodat, see p,p′-DDT 
n-Dodecan, see Dodecane 
n-Dodecane, see Dodecane 
normal-Dodecane, see Dodecane 
Dodecane normal, see Dodecane 
Dolco mouse cereal, see Strychnine 
Dolen-pur, see Hexachlorobutadiene 
Dol granule, see Lindane 
Dolochlor, see Chloropicrin 
DOP, see Bis(2-ethylhexyl) phthalate, Di-n-octyl phthalate 
Dormol, see Formaldehyde 
Dormone, see 2,4-D 
Dow 360, see Isopropylbenzene 
Dow 456, see Isopropylbenzene 
Dow 360, see Isopropylbenzene 
Dow 665, see Isopropylbenzene 
Dow 860, see Isopropylbenzene 
Dowanol 7, see Methyl cellosolve 
Dowanol 8, see 2-Ethoxyethanol 
Dowanol EB, see 2-Butoxyethanol 
Dowanol EE, see 2-Ethoxyethanol 
Dowanol EM, see Methyl cellosolve  
Dowchlor, see Chlordane 
Dowcide dormant fungicide, see Pentachlorophenol 
Dowcide 7, see Pentachlorophenol 
Dowco-163, see Nitrapyrin 
Dowco-179, see Chlorpyrifos 
Dow ET 14, see Ronnel 
Dow ET 57, see Ronnel 
Dowfume, see Methyl bromide 
Dowfume 40, see Ethylene dibromide 
Dowfume EDB, see Ethylene dibromide 
Dowfume MC-2, see Methyl bromide 
Dowfume MC-2 soil fumigant, see Methyl bromide 
Dowfume MC-33, see Methyl bromide 
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Dowfume W-8, see Ethylene dibromide 
Dowfume W-85, see Ethylene dibromide 
Dowfume W-90, see Ethylene dibromide 
Dowfume W-100, see Ethylene dibromide 
Dowicide 2, see 2,4,5-Trichlorophenol 
Dowicide 2S, see 2,4,6-Trichlorophenol 
Dowicide 7, see Pentachlorophenol 
Dowicide B, see 2,4,5-Trichlorophenol 
Dowicide EC-7, see Pentachlorophenol 
Dowicide G, see Pentachlorophenol 
Dowklor, see Chlordane 
Dow MX 5514, see Isopropylbenzene 
Dow MX 5516, see Isopropylbenzene 
Dow pentachlorophenol DP-2 antimicrobial, see Penta-

chlorophenol 
Dowper, see Tetrachloroethylene 
Dowtherm E, see 1,2-Dichlorobenzene 
Dow-tri, see Trichloroethylene 
DOX, see 1,4-Dioxane 
1,4-DOX, see 1,4-Dioxane 
DPH, see 1,2-Diphenylhydrazine 
DP hardener 95, see Diuron 
DPN, see N-Nitrosodi-n-propylamine 
DPNA, see N-Nitrosodi-n-propylamine 
DPP, see Parathion 
Dracylic acid, see Benzoic acid 
Drewamine, see Morpholine 
Drexel parathion 8E, see Parathion 
Drinox, see Aldrin and Heptachlor 
Drinox H-34, see Heptachlor 
Dublofix, see Chloroethane 
Dukeron, see Trichloroethylene 
Duodecane, see Dodecane 
Duo-kill, see Dichlorvos 
Durafur black RC, see p-Phenylenediamine 
Duran, see Diuron 
Duraphos, see Mevinphos 
Durashield, see Diuron 
Durathion, see Parathion 
Dura treet II, see Pentachlorophenol 
Duravos, see Dichlorvos 
Durene, see 1,2,4,5-Tetramethylbenzene 
Durol, see 1,2,4,5-Tetramethylbenzene 
Durotox, see Pentachlorophenol 
Dursban, see Chlorpyrifos 
Dursban F, see Chlorpyrifos 
Dutch liquid, see 1,2-Dichloroethane 
Dutch oil, see 1,2-Dichloroethane 
Dykol, see p,p′-DDT 
Dylene, see Isopropylbenzene 
Dymel 11, see Trichlorofluoromethane 
Dynacarbyl, see Carbaryl 
Dynasolve 100, see Dimethylformamide 
Dynasolve 150, see Tetrahydrofuran 
Dynex, see Diuron 
E 210, see Benzoic acid 
E 393, see Sulfotepp 
E 605, see Parathion 
E 605 F, see Parathion 
E 3314, see Heptachlor 
EA 1285, see Tetraethyl pyrophsphate 
EAK, see 5-Methyl-3-heptanone 
Eastern states duocide, see Warfarin 
EB, see Ethyl bromide 
EBz, see Ethylbenzene 
Ecatox, see Parathion 
Ecatox 20, see Parathion 

ECH, see Epichlorohydrin 
Ectoral, see Ronnel 
ED, see Endrin 
EDB, see Ethylene dibromide 
EDB-85, see Ethylene dibromide 
E-D-BEE, see Ethylene dibromide 
EDC, see 1,2-Dichloroethane 
Edco, see Methyl bromide 
Effusan, see 4,6-Dinitro-o-cresol 
Effusan 3436, see 4,6-Dinitro-o-cresol 
EGBE, see 2-Butoxyethanol 
EGEE, see 2-Ethoxyethyl acetate 
Egitol, see Hexachloroethane 
EGM, see Methyl cellosolve 
EGMBE, see 2-Butoxyethanol 
EGME, see Methyl cellosolve 
EGMEA, see Methyl cellosolve acetate 
EI, see Ethylenimine 
EINECS 200-001-8, see Formaldehyde 
EINECS 200-024-3, see p,p′-DDT 
EINECS 200-028-5, see Benzo[a]pyrene 
EINECS 200-188-6, see 2-Acetylaminofluorene 
EINECS 200-262-8, see Carbon tetrachloride 
EINECS 200-271-7, see Parathion 
EINECS 200-280-6, see Benzo[a]anthracene 
EINECS 200-316-0, see 1,1-Dimethylhydrazine 
EINECS 200-319-7, see Strychnine 
EINECS 200-340-1, see β-Propiolactone 
EINECS 200-349-0, see Chlordane 
EINECS 200-401-2, see Lindane 
EINECS 200-431-6, see p-Chloro-m-cresol 
EINECS 200-455-7, see p-Dimethylaminoazobenzene 
EINECS 200-467-2, see Ethyl ether 
EINECS 200-471-4, see Methylhydrazine 
EINECS 200-484-5, see Dieldrin 
EINECS 200-539-3, see Aniline 
EINECS 200-547-7, see Dichlorvos 
EINECS 200-549-8, see N-Nitrosodimethylamine 
EINECS 200-555-0, see Carbaryl 
EINECS 200-579-1, see Formic acid 
EINECS 200-580-7, see Acetic acid 
EINECS 200-618-2, see Benzoic acid 
EINECS 200-659-6, see Methanol 
EINECS 200-662-2, see Acetone 
EINECS 200-666-4, see Hexachloroethane 
EINECS 200-679-5, see Dimethylformamide 
EINECS 200-698-0, see N-Nitrosodi-n-propylamine 
EINECS 200-746-9, see 1-Propanol 
EINECS 200-751-6, see 1-Butanol 
EINECS 200-753-7, see Benzene 
EINECS 200-756-3, see 1,1,1-Trichloroethane 
EINECS 200-775-7, see Endrin 
EINECS 200-779-9, see Methoxychlor 
EINECS 200-783-0, see p,p′-DDD 
EINECS 200-784-6, see p,p′-DDE 
EINECS 200-813-2, see Methyl bromide 
EINECS 200-817-4, see Methyl chloride 
EINECS 200-819-5, see Methyl iodide 
EINECS 200-820-0, see Methylamine 
EINECS 200-822-1, see Methyl mercaptan 
EINECS 200-825-8, see Ethyl bromide 
EINECS 200-826-3, see Bromochloromethane 
EINECS 200-827-9, see Propane 
EINECS 200-828-4, see Propyne 
EINECS 200-830-5, see Chloroethane 
EINECS 200-831-0, see Vinyl chloride 
EINECS 200-834-7, see Ethylamine 
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EINECS 200-835-2, see Acetonitrile 
EINECS 200-836-8, see Acetaldehyde 
EINECS 200-837-3, see Ethyl mercaptan 
EINECS 200-838-9, see Methylene chloride 
EINECS 200-843-6, see Carbon disulfide 
EINECS 200-854-6, see Bromoform 
EINECS 200-856-7, see Bromodichloromethane 
EINECS 200-857-2, see 2-Methylpropane 
EINECS 200-860-9, see Isopropylamine 
EINECS 200-863-5, see 1,1-Dichloroethane 
EINECS 200-876-6, see Nitromethane 
EINECS 200-879-2, see Propylene oxide 
EINECS 200-885-5, see Dibromodifluoromethane 
EINECS 200-887-6, see Bromotrifluoromethane 
EINECS 200-892-3, see Trichlorofluoromethane 
EINECS 200-893-9, see Dichlorodifluoromethane 
EINECS 200-899-7, see tert-Butyl alcohol 
EINECS 200-906-8, see 2,2-Dimethylbutane 
EINECS 200-925-1, see Pentachloroethane 
EINECS 200-930-9, see Chloropicrin 
EINECS 200-934-0, see 1,1-Difluorotetrachloroethane 
EINECS 200-935-6, see 1,2-Difluorotetrachloroethane 
EINECS 200-936-1, see 1,1,2-Trichlorotrifluoroethane 
EINECS 200-945-0, see Camphor 
EINECS 200-962-3, see Heptachlor 
EINECS 201-029-3, see Hexachlorocyclopentadiene 
EINECS 201-058-1, see Dimethyl sulfate 
EINECS 201-103-5, see Tri-o-cresyl phosphate 
EINECS 201-126-0, see Isophorone 
EINECS 201-142-8, see 2-Methylbutane 
EINECS 201-143-3, see 2-Methyl-1,3-butadiene 
EINECS 201-148-0, see Isobutyl alcohol 
EINECS 201-152-2, see 1,2-Dichloropropane 
EINECS 201-158-5, see sec-Butyl alcohol 
EINECS 201-159-0, see 2-Butanone 
EINECS 201-166-9, see 1,1,2-Trichloroethane 
EINECS 201-167-4, see Trichloroethylene 
EINECS 201-173-7, see Acrylamide 
EINECS 201-185-2, see Methyl acetate 
EINECS 201-188-9, see Nitroethane 
EINECS 201-191-5, see 1,1,2,2-Tetrabromoethane 
EINECS 201-193-6, see 2,3-Dimethylbutane 
EINECS 201-209-1, see 2-Nitropropane 
EINECS 201-462-8, see Pindone 
EINECS 201-469-6, see Acenaphthene 
EINECS 201-557-4, see Di-n-butyl phthalate 
EINECS 201-560-6, see Diethyl phthalate 
EINECS 201-581-5, see Phenanthrene 
EINECS 201-607-5, see Phthalic anhydride 
EINECS 201-622-7, see Benzyl butyl phthalate 
EINECS 201-695-5, see Fluorene 
EINECS 201-706-3, see ANTU 
EINECS 201-757-1, see 1,2,3-Trichlorobenzene 
EINECS 201-765-5, see Hexachlorobutadiene 
EINECS 201-778-6, see Pentachlorophenol 
EINECS 201-795-9, see 2,4,6-Trichlorophenol 
EINECS 201-853-3, see 2-Nitrotoluene 
EINECS 201-855-4, see 2-Nitroaniline 
EINECS 201-857-5, see 2-Nitrophenol 
EINECS 201-865-9, see Picric acid 
EINECS 201-963-1, see o-Anisidine 
EINECS 202-046-9, see Decahydronaphthalene 
EINECS 202-049-5, see Naphthalene 
EINECS 202-079-9, see 2-Chloronaphthalene 
EINECS 202-080-4, see 2-Naphthylamine 
EINECS 202-163-5, see Biphenyl 
EINECS 202-177-1, see 4-Aminobiphenyl 

EINECS 202-199-1, see Benzidine 
EINECS 202-204-7, see 4-Nitrobiphenyl 
EINECS 202-242-4, see 2,7-Dimethylquinoline 
EINECS 202-273-3, see 2,4,5-T 
EINECS 202-361-1, see 2,4-D 
EINECS 202-422-2, see o-Xylene 
EINECS 202-423-8, see 2-Methylphenol 
EINECS 202-425-9, see 1,2-Dichlorobenzene 
EINECS 202-429-0, see o-Toluidine 
EINECS 202-436-9, see 1,2,4-Trimethylbenzene 
EINECS 202-465-7, see 1,2,4,5-Tetramethylbenzene 
EINECS 202-466-2, see 1,2,4,5-Tetrachlorobenzene 
EINECS 202-467-8, see 2,4,5-Trichlorophenol 
EINECS 202-479-3, see 1,2-Dibromo-3-chloropropane 
EINECS 202-481-4, see 3-Methylpentane 
EINECS 202-486-1, see 1,2,3-Trichloropropane 
EINECS 202-495-3, see Tetraethyl pyrophosphate 
EINECS 202-500-6, see Methyl acrylate 
EINECS 202-503-2, see Methylcyclopentane 
EINECS 202-626-1, see Furfuryl alcohol 
EINECS 202-627-7, see Furfural 
EINECS 202-632-4, see tert-Butylbenzene 
EINECS 202-704-5, see Isopropylbenzene 
EINECS 202-705-0, see α-Methylstyrene 
EINECS 202-716-0, see Nitrobenzene 
EINECS 202-728-6, see 3-Nitrotoluene 
EINECS 202-729-1, see 3-Nitroaniline 
EINECS 202-776-8, see 1,3-Dinitrobenzene 
EINECS 202-808-0, see 4-Nitrotoluene 
EINECS 202-810-1, see 4-Nitroaniline 
EINECS 202-811-7, see 4-Nitrophenol 
EINECS 202-833-7, see 1,4-Dinitrobenzene 
EINECS 202-845-2, see 2-Diethylaminoethanol 
EINECS 202-849-4, see Ethylbenzene 
EINECS 202-851-5, see Styrene 
EINECS 202-853-6, see Benzyl chloride 
EINECS 202-859-9, see Benzyl alcohol 
EINECS 202-870-9, see Methylaniline 
EINECS 202-873-5, see Phenylhydrazine 
EINECS 202-885-0, see 4-Ethylmorpholine 
EINECS 202-952-4, see 4-Bromophenyl phenyl ether 
EINECS 202-981-2, see Phenyl ether 
EINECS 203-132-9, see Propylbenzene 
EINECS 203-209-7, see Butylbenzene 
EINECS 203-300-1, see sec-Butyl acetate 
EINECS 203-321-6, see 2,4-Dimethylphenol 
EINECS 203-388-1, see 3-Heptanone 
EINECS 203-390-2, see 1,4-Dibromobenzene 
EINECS 203-396-5, see p-Xylene 
EINECS 203-398-6, see 4-Methylphenol 
EINECS 203-400-5, see 1,4-Dichlorobenzene 
EINECS 203-401-0, see 4-Chloroaniline 
EINECS 203-404-7, see p-Phenylenediamine 
EINECS 203-405-2, see p-Quinone 
EINECS 203-423-0, see 5-Methyl-3-heptanone 
EINECS 203-439-8, see Epichlorohydrin 
EINECS 203-442-4, see Allyl glycidyl ether 
EINECS 203-444-5, see Ethylene dibromide 
EINECS 203-448-7, see Butane 
EINECS 203-449-2, see 1-Butene 
EINECS 203-450-8, see 1,3-Butadiene 
EINECS 203-453-4, see Acrolein 
EINECS 203-457-6, see Allyl chloride 
EINECS 203-458-1, see 1,2-Dichloroethane 
EINECS 203-459-7, see Ethylene chlorohydrin 
EINECS 203-460-2, see 1-Iodopropane 
EINECS 203-466-5, see Acrylonitrile 
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EINECS 203-468-6, see Ethylenediamine 
EINECS 203-470-7, see Allyl alcohol 
EINECS 203-472-8, see Chloroacetaldehyde 
EINECS 203-481-7, see Methyl formate 
EINECS 203-523-4, see 2-Methylpentane 
EINECS 203-528-1, see 2-Pentanone 
EINECS 203-544-9, see 1-Nitropropane 
EINECS 203-545-4, see Vinyl acetate 
EINECS 203-548-0, see 2,4-Dimethylpentane 
EINECS 203-550-1, see 4-Methyl-2-pentanone 
EINECS 203-558-5, see Diisopropylamine 
EINECS 203-560-6, see Isopropyl ether 
EINECS 203-561-1, see Isopropyl acetate 
EINECS 203-564-8, see Acetic anhydride 
EINECS 203-571-6, see Maleic anhydride 
EINECS 203-576-3, see m-Xylene 
EINECS 203-598-3, see Bis(2-chloroisopropyl) ether 
EINECS 203-604-4, see 1,3,5-Trimethylbenzene 
EINECS 203-608-6, see 1,3,5-Trichlorobenzene 
EINECS 203-620-1, see Diisobutyl ketone 
EINECS 203-621-7, see sec-Hexyl acetate 
EINECS 203-623-8, see Bromobenzene 
EINECS 203-624-3, see Methylcyclohexane 
EINECS 203-625-9, see Toluene 
EINECS 203-628-5, see Chlorobenzene 
EINECS 203-630-6, see Cyclohexanol 
EINECS 203-632-7, see Phenol 
EINECS 203-686-1, see Propyl acetate 
EINECS 203-692-4, see Pentane 
EINECS 203-694-5, see 1-Pentene 
EINECS 203-695-0, see cis-2-Pentene 
EINECS 203-699-2, see Butylamine 
EINECS 203-713-7, see Methyl cellosolve 
EINECS 203-714-2, see Methylal 
EINECS 203-716-3, see Diethylamine 
EINECS 203-721-0, see Ethyl formate 
EINECS 203-726-8, see Tetrahydrofuran 
EINECS 203-729-4, see Thiophene 
EINECS 203-767-1, see 2-Heptanone 
EINECS 203-772-9, see Methyl cellosolve acetate 
EINECS 203-777-6, see Hexane 
EINECS 203-799-6, see 2-Chloroethyl vinyl ether 
EINECS 203-804-1, see 2-Ethoxyethanol 
EINECS 203-806-2, see Cyclohexane 
EINECS 203-807-8, see Cyclohexene 
EINECS 203-809-9, see Pyridine  
EINECS 203-815-1, see Morpholine 
EINECS 203-839-2, see 2-Ethoxyethyl acetate 
EINECS 203-870-1, see Bis(2-chloroethyl) ether 
EINECS 203-892-1, see Octane 
EINECS 203-893-7, see 1-Octene 
EINECS 203-905-0, see 2-Butoxyethanol 
EINECS 203-913-4, see Nonane 
EINECS 203-920-2, see Bis(2-chloroethoxy)methane 
EINECS 203-967-9, see Dodecane 
EINECS 204-066-3, see 2-Methylpropene 
EINECS 204-112-2, see Triphenyl phosphate 
EINECS 204-211-0, see Bis(2-ethylhexyl) phthalate 
EINECS 204-258-7, see 1,3-Dichloro-5,5-

dimethylhydantoin 
EINECS 204-273-9, see Hexachlorobenzene 
EINECS 204-289-6, see 2,4,6-Trinitrotoluene 
EINECS 204-371-1, see Anthracene 
EINECS 204-428-0, see 1,2,4-Trichlorobenzene 
EINECS 204-429-6, see 2,4-Dichlorophenol 
EINECS 204-450-0, see 2,4-Dinitrotoluene 
EINECS 204-493-5, see Dimethylaniline 

EINECS 204-497-7, see Malathion 
EINECS 204-563-5, see 1,2-Diphenylhydrazine 
EINECS 204-617-8, see Hydroquinone 
EINECS 204-661-8, see 1,4-Dioxane 
EINECS 204-662-3, see Isoamyl acetate 
EINECS 204-663-5, see Isoamyl alcohol 
EINECS 204-686-4, see Decane 
EINECS 204-697-4, see Dimethylamine 
EINECS 204-704-0, see Dibromochloromethane 
EINECS 204-800-2, see Tributyl phosphate 
EINECS 204-818-0, see Chloroprene 
EINECS 204-825-9, see Tetrachloroethylene 
EINECS 204-826-4, see N,N-Dimethylacetamide 
EINECS 204-927-3, see Pyrene 
EINECS 205-011-6, see Dimethyl phthalate 
EINECS 205-071-3, see Dibenzofuran 
EINECS 205-138-7, see 1-Naphthylamine 
EINECS 205-227-0, see sec-Butylbenzene 
EINECS 205-286-2, see Thiram 
EINECS 205-438-8, see Ethyl acrylate 
EINECS 205-483-3, see Ethanolamine 
EINECS 205-500-4, see Ethyl acetate 
EINECS 205-502-5, see Mesityl oxide 
EINECS 205-532-9, see Cyclopentene 
EINECS 205-563-8, see Hexane 
EINECS 205-634-3, see Oxalic acid 
EINECS 205-793-9, see Ethylenimine 
EINECS 205-860-2, see trans-1,2-Dichloroethylene 
EINECS 205-883-8, see Benzo[ghi]perylene 
EINECS 205-892-7, see Benzo[e]pyrene 
EINECS 205-893-2, see Indeno[1,2,3-cd]pyrene 
EINECS 205-912-4, see Fluoranthene 
EINECS 205-917-1, see Acenaphthylene 
EINECS 205-923-4, see Chrysene 
EINECS 206-016-6, see Cyclopentane 
EINECS 206-030-2, see Cycloheptane 
EINECS 206-082-6, see Ronnel 
EINECS 206-098-3, see Naled 
EINECS 206-270-8, see α-BHC 
EINECS 206-271-3, see β-BHC 
EINECS 206-272-9, see δ-BHC 
EINECS 206-354-4, see Diuron 
EINECS 206-417-6, see Mevinphos 
EINECS 207-355-2, see Camphor 
EINECS 207-343-7, see 2,2-Dimethylpropane 
EINECS 207-531-9, see Tetryl 
EINECS 207-770-9, see Decahydronaphthalene 
EINECS 207-814-7, see Indan 
EINECS 207-816-8, see Indoline 
EINECS 208-094-7, see Tetranitromethane 
EINECS 208-236-8, see Tetranitromethane 
EINECS 208-394-8, see 1,2,3-Trimethylbenzene 
EINECS 208-431-8, see 1,2-Dinitrobenzene 
EINECS 208-531-1, see α-Chloroacetophenone 
EINECS 208-601-1, see 4,6-Dinitro-o-cresol 
EINECS 208-706-2, see Isobutylbenzene 
EINECS 208-760-7, see tert-Butyl acetate 
EINECS 208-792-1, see 1,3-Dichlorobenzene 
EINECS 208-793-7, see 5-Methyl-3-heptanone 
EINECS 208-832-8, see sym-Dichloromethylether 
EINECS 208-835-4, see Cyclopentadiene 
EINECS 209-128-3, see Glycidol 
EINECS 209-230-8, see 3,3-Dimethylpentane 
EINECS 209-249-1, see 3-Methyl-1-butene 
EINECS 209-266-4, see 2,2,4-Trimethylpentane 
EINECS 209-280-0, see 2,3-Dimethylpentane 
EINECS 209-292-6, see 2,3,4-Trimethylpentane 
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EINECS 209-513-6, see o-Methylcyclohexanone 
EINECS 209-643-3, see 3-Methylhexane 
EINECS 209-718-0, see 1-Methylcyclohexene 
EINECS 209-730-6, see 5-Methyl-3-heptanone 
EINECS 209-731-1, see 2-Hexanone 
EINECS 209-736-9, see 1,4-Pentadiene 
EINECS 209-753-1, see 1-Hexene 
EINECS 209-768-3, see cis-2-Heptene 
EINECS 209-990-0, see 1-Chloro-1-nitropropane 
EINECS 210-106-0, see 2,6-Dinitrotoluene 
EINECS 210-172-0, see Pentachlorobenzene 
EINECS 210-329-3, see 2-Methylanthracene 
EINECS 210-866-3, see Methyl isocyanate 
EINECS 210-947-3, see 1,3,5-Tribromobenzene 
EINECS 210-985-0, see Propyl nitrate 
EINECS 210-988-7, see cis-2-Pentene 
EINECS 211-214-0, see 1,2,3,5-Tetrachlorobenzene 
EINECS 211-217-7, see 1,2,3,5-Tetrachlorobenzene 
EINECS 211-253-3, see 1,2,4,5-Tetrabromobenzene 
EINECS 211-461-4, see trans-2-Pentene 
EINECS 211-720-1, see 4-Methyl-1-pentene 
EINECS 212-108-7, see 2-Methyl-1-pentene 
EINECS 212-622-1, see 1-Methylphenanthrene 
EINECS 212-830-2, see 2-Ethylthiophene 
EINECS 213-831-0, see Heptachlor epoxide 
EINECS 216-353-0, see Carbofuran 
EINECS 216-428-8, see Trifluralin 
EINECS 216-686-1, see Ethylcyclopentane 
EINECS 217-122-7, see TCDD 
EINECS 217-682-2, see Nitrapyrin 
EINECS 218-042-5, see Propylcyclopentane 
EINECS 218-276-8, see EPN 
EINECS 218-621-2, see cis-1,2-Dimethylcyclohexane 
EINECS 218-687-2, see 4-Methyloctane 
EINECS 218-778-7, see Octachloronaphthalene 
EINECS 220-278-9, see o-Chlorobenzylidenemalononitrile 
EINECS 224-030-0, see Crotonaldehyde 
EINECS 225-826-0, see trans-Chlordane 
EINECS 232-095-1, see Mevinphos 
EINECS 223-129-6, see Pentylcyclopentane 
EINECS 229-242-7, see cis-2-Heptene, trans-2-Heptene 
EINECS 230-019-1, see Dimethylamine 
EINECS 230-281-7, see 4-Chlorophenyl phenyl ether 
EINECS 232-283-3, see Toxaphene 
EINECS 238-727-2, see cis-2-Heptene, trans-2-Heptene 
EINECS 244-350-4, see Camphor 
EINECS 238-727-2, see trans-2-Heptene 
EINECS 225-825-5, see cis-Chlordane 
EINECS 220-864-4, see Chlorpyrifos 
EINECS 222-995-2, see Sulfotepp 
EINECS 221-347-6, see 1,1,3-Trimethylcyclohexane 
EINECS 222-537-1, see 2,2,5-Trimethylhexane 
EINECS 233-195-8, see cis-1,3-Dichloropropylene 
EINECS 234-413-4, see 1,2,3-Trichlorobenzene 
EINECS 235-643-8, see 1,2,4,5-Tetrachlorobenzene 
EINECS 229-979-4, see trans-1,2-Dimethylcyclohexane 
EINECS 238-128-6, see 1-Butanol 
EINECS 240-029-8, see sec-Butyl alcohol 
EINECS 246-691-4, see 2-Chlorophenol 
EINECS 247-099-9, see 1,2,3-Trimethylbenzene 
EINECS 249-101-3, see 1,1-Difluorotetrachloroethane 
EINECS 261-403-7, see cis-2-Pentene, trans-2-Pentene 
EINECS 269-914-7, see 1,2-Dichloropropane 
EINECS 270-126-0, see sec-Butylbenzene 
EINECS 270-696-9, see Cyclopentane 
EINECS 270-653-6, see Butane 
EINECS 270-682-4, see Butane 

EINECS 270-684-5, see Pentane 
EINECS 270-689-2, see Propane 
EINECS 270-695-5, see Pentane 
EINECS 271-032-2, see Butane 
EINECS 271-039-0, see 1,3-Butadiene 
EINECS 271-042-7, see Diisobutyl ketone 
EINECS 271-211-5, see 1-Octene 
EINECS 271-244-5, see 1-Hexene 
EINECS 271-245-0, see 1-Octene 
EINECS 271-259-7, see Propane 
EINECS 271-735-4, see Propane 
EINECS 271-960-8, see Pentane 
EINECS 272-060-8, see p,p′-DDE 
EINECS 272-188-4, see 1-Hexene 
EINECS 272-913-4, see Propane 
EINECS 273-305-1, see Hexane 
EINECS 273-308-8, see cis-2-Pentene, trans-2-Pentene 
EINECS 273-493-5, see Styrene 
EINECS 273-520-0, see Diethyl phthalate 
EINECS 274-000-6, see Propane 
EINECS 275-017-1, see Propane 
Ekagom TB, see Thiram 
Ekasolve EE acetate solvent, see 2-Ethoxyethyl acetate 
Ekatin WF & WF ULV, see Parathion 
Ekatox, see Parathion 
Ektasolve EB, see 2-Butoxyethanol 
Ektasolve EE, see 2-Ethoxyethanol 
EL 4049, see Malathion 
Elancolan, see Trifluralin 
Elaol, see Di-n-butyl phthalate 
Eldopaque, see Hydroquinone 
Eldoquin, see Hydroquinone 
Electro-CF 11, see Trichlorofluoromethane 
Electro-CF 12, see Dichlorodifluoromethane 
Elgetol, see 4,6-Dinitro-o-cresol 
Elgetol 30, see 4,6-Dinitro-o-cresol 
Elipol, see 4,6-Dinitro-o-cresol 
Embafume, see Methyl bromide 
Emmatos, see Malathion 
Emmatos extra, see Malathion 
Emulsamine BK, see 2,4-D 
Emulsamine E-3, see 2,4-D 
Endocel, see α-Endosulfan, β-Endosulfan 
Endosol, see α-Endosulfan, β-Endosulfan 
Endosulfan A, see α-Endosulfan 
Endosulfan B, see β-Endosulfan 
Endosulfan I, see α-Endosulfan 
Endosulfan II, see β-Endosulfan 
Endrex, see Endrin 
Endricol, see Endrin 
Endrine, see Endrin 
Enial yellow 2G, see p-Dimethylaminoazobenzene 
ENT 54, see Acrylonitrile 
ENT 154, see 4,6-Dinitro-o-cresol 
ENT 262, see Dimethyl phthalate 
ENT 987, see Thiram 
ENT 1506, see p,p′-DDT 
ENT 1656, see 1,2-Dichloroethane 
ENT 1716, see Methoxychlor 
ENT 1719, see Hexachlorobenzene 
ENT 1860, see Tetrachloroethylene 
ENT 4225, see p,p′-DDD 
ENT 4504, see Bis(2-chloroethyl) ether 
ENT 4705, see Carbon tetrachloride 
ENT 7796, see Lindane 
ENT 8538, see 2,4-D 
ENT 9232, see α-BHC 
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ENT 9233, see β-BHC 
ENT 9234, see δ-BHC 
ENT 9735, see Toxaphene 
ENT 9932, see Chlordane 
ENT 15108, see Parathion 
ENT 15152, see Heptachlor 
ENT 15349, see Ethylene dibromide 
ENT 15406, see 1,2-Dichloropropane 
ENT 15949, see Aldrin 
ENT 16225, see Dieldrin 
ENT 16273, see Sulfotepp 
ENT 16391, see Kepone 
ENT 17034, see Malathion 
ENT 17251, see Endrin 
ENT 17298, see EPN 
ENT 18771, see Tetraethyl pyrophosphate 
ENT 20738, see Dichlorvos 
ENT 21764, see Carbon tetrachloride 
ENT 22324, see Mevinphos 
ENT 23284, see Ronnel 
ENT 23969, see Carbaryl 
ENT 23979, see α-Endosulfan, β-Endosulfan 
ENT 24988, see Naled 
ENT 25552-X, see Chlordane 
ENT 25584, see Heptachlor epoxide 
ENT 27164, see Carbofuran 
ENT 27311, see Chlorpyrifos 
ENT 50324, see Ethylenimine 
Entomoxan, see Lindane 
Entsufon, see 2,4,6-Trinitrotoluene 
Envert 171, see 2,4-D 
Envert DT, see 2,4-D 
Envert-T, see 2,4,5-T 
EP 30, see Pentachlorophenol 
EPA pesticide chemical code 000013, see 

Trichlorofluoromethane 
EPA pesticide chemical code 000014, see 

Dichlorodifluoromethane 
EPA pesticide chemical code 000169, see Amyl acetate 
EPA pesticide chemical code 000601, see Acrylonitrile 
EPA pesticide chemical code 000701, see Acrolein 
EPA pesticide chemical code 001502, see sec-Butyl alcohol 
EPA pesticide chemical code 004101, see Acetone 
EPA pesticide chemical code 005302, see Ammonia 
EPA pesticide chemical code 008801, see Benzene 
EPA pesticide chemical code 009001, see Lindane 
EPA pesticide chemical code 009101, see Benzoic acid 
EPA pesticide chemical code 009502, see Benzyl alcohol 
EPA pesticide chemical code 009601, see Oxalic acid 
EPA pesticide chemical code 010901, see β-Propiolactone 
EPA pesticide chemical code 011301, see 1,2-Dibromo-3-

chloropropane 
EPA pesticide chemical code 011501, see 2-Butoxyethanol 
EPA pesticide chemical code 011601, see Ethanolamine 
EPA pesticide chemical code 015602, see Camphor 
EPA pesticide chemical code 015801, see Mevinphos 
EPA pesticide chemical code 016401, see Carbon disulfide 
EPA pesticide chemical code 016501, see Carbon 

tetrachloride 
EPA pesticide chemical code 017002, see Biphenyl 
EPA pesticide chemical code 025000, see Indole 
EPA pesticide chemical code 025902, see Cyclohexanone 
EPA pesticide chemical code 027502, see 

Hexachlorocyclopentadiene 
EPA pesticide chemical code 028001, see Di-n-butyl 

phthalate 
EPA pesticide chemical code 028002, see Dimethyl 

phthalate 
EPA pesticide chemical code 028501, see 1,3-Dichloro-5,5-

dimethylhydantoin 
EPA pesticide chemical code 029001, see 1,2-cis-

Dichloropropylene, 1,2-trans-Dichloropropylene 
EPA pesticide chemical code 029002, see 1,2-

Dichloropropane 
EPA pesticide chemical code 029101, see p,p′-DDD 
EPA pesticide chemical code 029501, see Bis(2-

chloroethyl) ether 
EPA pesticide chemical code 030001, see 2,4-D 
EPA pesticide chemical code 033901, see Diacetone alcohol 
EPA pesticide chemical code 034401, see Naled 
EPA pesticide chemical code 035505, see Diuron 
EPA pesticide chemical code 036101, see Trifluralin 
EPA pesticide chemical code 037507, see 4,6-Dinitro-o-

cresol 
EPA pesticide chemical code 037509, see 2,4-Dinitrophenol 
EPA pesticide chemical code 041601, see Endrin 
EPA pesticide chemical code 041801, see EPN 
EPA pesticide chemical code 042002, see Ethylene 

dibromide 
EPA pesticide chemical code 042003, see 1,2-

Dichloroethane 
EPA pesticide chemical code 042202, see Methyl cellosolve 
EPA pesticide chemical code 042501, see Propylene oxide 
EPA pesticide chemical code 043001, see Formaldehyde 
EPA pesticide chemical code 043102, see Ethyl formate 
EPA pesticide chemical code 043301, see Furfural 
EPA pesticide chemical code 044003, see Ethyl acetate 
EPA pesticide chemical code 044007, see Acetic anhydride 
EPA pesticide chemical code 044103, see 2-Butanone 
EPA pesticide chemical code 044105, see 4-Methyl-2-

pentanone 
EPA pesticide chemical code 044801, see Heptachlor 
EPA pesticide chemical code 045001, see Dieldrin 
EPA pesticide chemical code 045101, see Aldrin 
EPA pesticide chemical code 045201, see Hexachloroethane 
EPA pesticide chemical code 047401, see Isophorone 
EPA pesticide chemical code 047502, see 1-Propanol 
EPA pesticide chemical code 052401, see Mesityl oxide 
EPA pesticide chemical code 053201, see Methyl bromide 
EPA pesticide chemical code 053202, see Methyl chloride 
EPA pesticide chemical code 053701, see Methyl formate 
EPA pesticide chemical code 053801, see Methanol 
EPA pesticide chemical code 054701, see Morpholine 
EPA pesticide chemical code 056301, see 4-Nitrophenol 
EPA pesticide chemical code 056501, see Nitrobenzene 
EPA pesticide chemical code 056801, see Carbaryl 
EPA pesticide chemical code 057501, see Parathion 
EPA pesticide chemical code 058201, see Chlordane 
EPA pesticide chemical code 058301, see Ronnel 
EPA pesticide chemical code 059401, see 1,2-

Dichlorobenzene 
EPA pesticide chemical code 059805, see p-Quinone 
EPA pesticide chemical code 061001, see 

Hexachlorobenzene 
EPA pesticide chemical code 061101, see 1,2,3,4-

Tetrachlorobenzene 
EPA pesticide chemical code 061501, see 1,4-

Dichlorobenzene 
EPA pesticide chemical code 062204, see 2-Chlorophenol 
EPA pesticide chemical code 063001, see 

Pentachlorophenol 
EPA pesticide chemical code 064001, see Phenol 
EPA pesticide chemical code 064206, see p-Chloro-m-

cresol 
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EPA pesticide chemical code 067703, see Pindone 
EPA pesticide chemical code 068401, see Allyl alcohol 
EPA pesticide chemical code 069202, see Pyridine 
EPA pesticide chemical code 076901, see Strychnine 
EPA pesticide chemical code 078501, see 

Tetrachloroethylene 
EPA pesticide chemical code 078601, see 1,1,2,2-

Tetrachloroethane 
EPA pesticide chemical code 079501, see Sulfotepp 
EPA pesticide chemical code 079601, see Tetraethyl 

pyrophosphate 
EPA pesticide chemical code 079801, see Thiram 
EPA pesticide chemical code 080501, see Toxaphene 
EPA pesticide chemical code 080601, see Toluene 
EPA pesticide chemical code 081201, see 1,1,1-

Trichloroethane 
EPA pesticide chemical code 081202, see Trichloroethylene 
EPA pesticide chemical code 081203, see 1,1,2-

Trichloroethane 
EPA pesticide chemical code 081501, see Chloropicrin 
EPA pesticide chemical code 082001, see 2,4,5-T 
EPA pesticide chemical code 084001, see Dichlorvos 
EPA pesticide chemical code 086804, see 2,4-

Dimethylphenol 
EPA pesticide chemical code 090601, see Carbofuran 
EPA pesticide chemical code 097101, see 2-Methylpropane 
EPA pesticide chemical code 097201, see Epichlorohydrin 
EPA pesticide chemical code 098001, see Pentane 
EPA pesticide chemical code 116701, see ANTU 
EPA pesticide chemical code 125001, see Butyl mercaptan 
EPA pesticide chemical code 214900, see Formic acid 
EPA pesticide chemical code 251400, see Aniline 
EPA pesticide chemical code 295200, see Bis(2-ethylhexyl) 

phthalate 
EPA pesticide chemical code 366200, see 

Dimethylformamide 
EPA pesticide chemical code 598300, see 

Pentachloroethane 
EPA Shaughnessy code: 057501, see Parathion 
α-Epichlorohydrin, see Epichlorohydrin 
(dl)-α-Epichlorohydrin, see Epichlorohydrin 
Epichlorophydrin, see Epichlorohydrin 
Epihydric alcohol, see Glycidol 
Epihydrin alcohol, see Glycidol 
EPN 300, see EPN 
1,2-Epoxy-3-allyloxypropane, see Allyl glycidyl ether 
1,4-Epoxybutane, see Tetrahydrofuran 
1,2-Epoxy-3-chloropropane, see Epichlorohydrin 
Epoxy heptachlor, see Heptachlor epoxide 
1,2-Epoxy-3-hydroxypropane, see Glycidol 
2,3-Epoxy-1,4-naphthoquinone, see Naphthalene 
Epoxypropane, see Propylene oxide 
1,2-Epoxypropane, see Propylene oxide 
2,3-Epoxypropanol, see Glycidol 
2,3-Epoxy-1-propanol, see Glycidol 
Epoxypropyl alcohol, see Glycidol 
2,3-Epoxypropyl chloride, see Epichlorohydrin 
Equigand, see Dichlorvos 
Equigard, see Dichlorvos 
Equigel, see Dichlorvos 
Equiguard, see Dichlorvos 
Eradex, see Chlorpyrifos 
Ergoplast FDO, see Bis(2-ethylhexyl) phthalate 
Erythrene, see 1,3-Butadiene 
ESA, see EPN 
ESEN, see Phthalic anhydride 
Eskimon 11, see Trichlorofluoromethane 

Eskimon 12, see Dichlorodifluoromethane 
Eskimon 113, see 1,1,2-Trichlorotrifluoroethane 
Essence of mirbane, see Nitrobenzene 
Essence of myrbane, see Nitrobenzene 
Estercide T-2 and T-245, see 2,4,5-T 
Esteron, see 2,4-D, 2,4,5-T 
Esteron 44 weed killer, see 2,4-D 
Esteron 76 BE, see 2,4-D 
Esteron 99, see 2,4-D 
Esteron 99 concentrate, see 2,4-D 
Esteron 245 BE, see 2,4,5-T 
Esteron brush killer, see 2,4-D, 2,4,5-T 
Esterone 4, see 2,4-D 
Esterone 245, see 2,4,5-T 
Estol 1550, see Diethyl phthalate 
Estonate, see p,p′-DDT 
Estone, see 2,4-D 
Estonox, see Toxaphene 
Estrosel, see Dichlorvos 
Estrosol, see Dichlorvos 
ET 14, see Ronnel 
ET 57, see Ronnel 
EtAc, see Ethyl acetate 
Etbz, see Ethylbenzene 
Ethanal, see Acetaldehyde 
Ethanamine, see Ethylamine 
1,2-Ethanediamine, see Ethylenediamine 
Ethane dichloride, see 1,2-Dichloroethane 
Ethanedioic acid, see Oxalic acid 
1,2-Ethanediol dipropanoate, see Crotonaldehyde 
Ethanedionic acid, see Oxalic acid 
Ethane hexachloride, see Hexachloroethane 
Ethanenitrile, see Acetonitrile 
Ethane pentachloride, see Pentachloroethane 
Ethane tetrachloride, see 1,1,2,2-Tetrachloroethane 
Ethanethiol, see Ethyl mercaptan 
Ethane trichloride, see 1,1,2-Trichloroethane 
Ethanoic acid, see Acetic acid 
Ethanoic acid, tert-butyl ester, see tert-Butyl acetate 
Ethanoic acid, 1,1-dimethylethyl ester, see tert-Butyl acetate 
Ethanoic acid, 1-methylpropyl ester, see sec-butyl acetate 
Ethanoic anhydrate, see Acetic anhydride 
Ethanoic anhydride, see Acetic anhydride 
β-Ethanolamine, see Ethanolamine 
Ethene dichloride, see 1,2-Dichloroethane 
Ethenyl acetate, see Vinyl acetate 
Ethenylbenzene, see Styrene 
Ethenyl ethanoate, see Vinyl acetate 
Ether, see Ethyl ether 
Ether chloratus, see Chloroethane 
Ether chloridum, see Chloroethane 
Ether hydrochloric, see Chloroethane 
Ether muriatic, see Chloroethane 
Ethinyl trichloride, see Trichloroethylene 
Ethiolacar, see Malathion 
Ethlon, see Parathion 
Ethoxyacetate, see 2-Ethoxyethyl acetate 
Ethoxycarbonylethylene, see Ethyl acrylate 
Ethoxyethane, see Ethyl ether 
Ethoxyethyl acetate, see 2-Ethoxyethyl acetate 
2-Ethoxyethyl acetate, see 2-Ethoxyethyl acetate 
β-Ethoxyethyl acetate, see 2-Ethoxyethyl acetate 
Ethoxy-4-nitrophenoxy phenylphosphine sulfide, see EPN 
Ethyl acetic, ester, see Ethyl acetate 
Ethyl acetone, see 2-Pentanone 
Ethyl aldehyde, see Acetaldehyde 
Ethyl amyl ketone, see 5-Methyl-3-heptanone 
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Ethyl sec-amyl ketone, see 5-Methyl-3-heptanone 
Ethylbenzol, see Ethylbenzene 
Ethyl butyl ketone, see 3-Heptanone 
Ethyl n-butyl ketone, see 3-Heptanone 
Ethyl carbinol, see 1-Propanol 
Ethyl cellosolve, see 2-Ethoxyethanol 
Ethyl chloride, see Chloroethane 
Ethylcyclopentan, see Ethylcyclopentane 
Ethyldimethylmethane, see 2-Methylbutane 
Ethylendiamine, see Ethylenediamine 
Ethylene aldehyde, see Acrolein 
Ethylene bromide, see Ethylene dibromide 
Ethylene bromide glycol dibromide, see Ethylene di-

bromide 
Ethylene carboxamide, see Acrylamide 
Ethylene chlorhydrin, see Ethylene chlorohydrin 
Ethylene chloride, see 1,2-Dichloroethane 
1,2-Ethylenediamine, see Ethylenediamine 
1,2-Ethylene dibromide, see Ethylene dibromide 
Ethylene dichloride, see 1,2-Dichloroethane 
1,2-Ethylene dichloride, see 1,2-Dichloroethane 
Ethylene dipropionate, see Crotonaldehyde 
Ethylene glycol butyl ether, see 2-Butoxyethanol 
Ethylene glycol n-butyl ether, see 2-Butoxyethanol 
Ethylene glycol dipropionate, see Crotonaldehyde 
Ethylene glycol ethylene ether, see 1,4-Dioxane 
Ethylene glycol ethyl ether, see 2-Ethoxyethanol 
Ethylene glycol ethyl ether acetate, see 2-Ethoxyethyl 

acetate 
Ethylene glycol methyl ether, see Methyl cellosolve 
Ethylene glycol methyl ether acetate, see Methyl cellosolve 

acetate 
Ethylene glycol monobutyl ether, see 2-Butoxyethanol 
Ethylene glycol mono-n-butyl ether, see 2-Butoxyethanol 
Ethylene glycol monoethyl ether, see 2-Ethoxyethanol 
Ethylene glycol monoethyl ether acetate, see 2-Ethoxyethyl 

acetate 
Ethylene glycol monomethyl ether, see Methyl cellosolve 
Ethylene glycol monomethyl ether acetate, see Methyl 

cellosolve acetate 
Ethylene hexachloride, see Hexachloroethane 
Ethylene monochloride, see Vinyl chloride 
Ethylenenaphthalene, see Acenaphthene 
1,8-Ethylenenaphthalene, see Acenaphthene 
Ethylene propionate, see Crotonaldehyde 
Ethylene tetrachloride, see Tetrachloroethylene 
Ethylene trichloride, see Trichloroethylene 
N-Ethylethanamine, see Diethylamine 
Ethyl ethanoate, see Ethyl acetate 
Ethylethylene, see 1-Butene 
Ethyl formic ester, see Ethyl formate 
2-Ethylhexane, see 3-Methylheptane 
Ethylhexyl phthalate, see Bis(2-ethylhexyl) phthalate 
2-Ethylhexyl phthalate, see Bis(2-ethylhexyl) phthalate 
Ethyl hydrosulfide, see Ethyl mercaptan 
Ethyl hydrosulphide, see Ethyl mercaptan 
Ethylic acid, see Acetic acid 
Ethylidene chloride, see 1,1-Dichloroethane 
Ethylidene dichloride, see 1,1-Dichloroethane 
1,1-Ethylidene dichloride, see 1,1-Dichloroethane 
Ethylimine, see Ethylenimine 
Ethyl isobutyl ketone, see 4-Methyl-2-pentanone 
Ethylisobutylmethane, see 2-Methylhexane 
Ethyl methanoate, see Ethyl formate 
2-Ethyl-2-methylbutane, see 3,3-Dimethylpentane 
Ethylmethyl carbinol, see sec-Butyl alcohol 
Ethyl methyl ketone, see 2-Butanone 

Ethyl 2-methylketone, see 5-Methyl-3-heptanone 
N-Ethylmorpholine, see 4-Ethylmorpholine 
Ethyl nitrile, see Acetonitrile 
Ethyl p-nitrophenyl benzenethionophosphate, see EPN 
Ethyl p-nitrophenyl benzenethiophosphonate, see EPN 
Ethyl p-nitrophenyl ester, see EPN 
Ethyl p-nitrophenyl phenylphosphonothioate, see EPN 
O-Ethyl O-4-nitrophenyl phenylphosphonothioate, see EPN 
O-Ethyl O-p-nitrophenyl phenylphosphonothioate, see EPN 
Ethyl p-nitrophenyl thionobenzenephosphate, see EPN 
Ethyl p-nitrophenyl thionobenzenephosphonate, see EPN 
Ethylolamine, see Ethanolamine 
Ethyl oxide, see Ethyl ether 
Ethyl parathion, see Parathion 
Ethylpentamethylene, see Ethylcyclopentane 
2-Ethylpentane, see 3-Methylhextane 
O-Ethyl phenyl p-nitrophenyl phenylphosphorothioate, see 

EPN 
O-Ethyl phenyl p-nitrophenyl thiophosphonate, see EPN 
Ethyl phthalate, see Diethyl phthalate 
Ethyl propenoate, see Ethyl acrylate 
Ethyl-2-propenoate, see Ethyl acrylate 
Ethyl pyrophosphate, see Tetraethyl pyrophosphate 
Ethyl sulfhydrate, see Ethyl mercaptan 
Ethyl thioalcohol, see Ethyl mercaptan 
2-Ethylthiofuran, see 2-Ethylthiophene 
2-Ethylthiofurfuran, see 2-Ethylthiophene 
2-Ethylthiole, see 2-Ethylthiophene 
Ethyl thiopyrophosphate, see Sulfotepp 
Etilon, see Parathion 
Etiol, see Malathion 
Etrolene, see Ronnel 
EU 608-003-00-4, see Acrylonitrile 
Eudragit, see Methyl methacrylate 
Everflex 81L, see Vinyl acetate 
Eviplast 80, see Bis(2-ethylhexyl) phthalate 
Eviplast 81, see Bis(2-ethylhexyl) phthalate 
Evola, see 1,4-Dichlorobenzene 
Exagama, see Lindane 
Experimental insecticide 269, see Endrin 
Experimental insecticide 4049, see Malathion 
Experimental insecticide 7744, see Carbaryl 
Extermathion, see Malathion 
Extrar, see 4,6-Dinitro-o-cresol 
F 11, see Trichlorofluoromethane 
F 12, see Dichlorodifluoromethane 
F 13B1, see Bromotrifluoromethane 
F 21, see Dichlorofluoromethane 
F 30, see Methylene chloride 
F 112, see 1,2-Difluorotetrachloroethane 
F 112a, see 1,1-Difluorotetrachloroethane 
F 113, see 1,1,2-Trichlorotrifluoroethane 
F 140A, see 1,1,1-Trichloroethane 
F 160, see Chloroethane 
F 1120, see Trichloroethylene 
FA, see Fluoranthene, Formaldehyde 
FAA, see 2-Acetylaminofluorene 
2-FAA, see 2-Acetylaminofluorene 
Falitram, see Thiram 
Falkitol, see Hexachloroethane 
Fannoform, see Formaldehyde 
Farmco, see 2,4-D 
Farmco diuron, see Diuron 
Farmco fence rider, see 2,4,5-T 
Fasciolin, see Carbon tetrachloride and Hexachloroethane 
Fasco fascrat powder, see Warfarin 
Fasco-terpene, see Toxaphene 
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Fast corinth base B, see Benzidine 
Fast garnet base B, see 1-Naphthylamine 
Fast garnet B base, see 1-Naphthylamine 
Fast oil yellow B, see p-Dimethylaminoazobenzene 
Fast orange base GR, see 2-Nitroaniline 
Fast orange base GR salt, see 2-Nitroaniline 
Fast orange base JR, see 2-Nitroaniline 
Fast orange base M, see 3-Nitroaniline 
Fast orange base MM, see 3-Nitroaniline 
Fast orange base R, see 3-Nitroaniline 
Fast orange GR base, see 2-Nitroaniline 
Fast orange M base, see 3-Nitroaniline 
Fast orange MM base, see 3-Nitroaniline 
Fast orange O base, see 2-Nitroaniline 
Fast orange O salt, see 2-Nitroaniline 
Fast orange R base, see 3-Nitroaniline 
Fast orange R salt, see 3-Nitroaniline 
Fast orange salt JR, see 2-Nitroaniline 
Fast red 2G base, see 4-Nitroaniline 
Fast red base GG, see 4-Nitroaniline 
Fast red base 2J, see 4-Nitroaniline 
Fast red 2G salt, see 4-Nitroaniline 
Fast red GG base, see 4-Nitroaniline 
Fast red GG salt, see 4-Nitroaniline 
Fast red MP base, see 4-Nitroaniline 
Fast red P base, see 4-Nitroaniline 
Fast red P salt, see 4-Nitroaniline 
Fast red salt GG, see 4-Nitroaniline 
Fast red salt 2J, see 4-Nitroaniline 
Fast scarlet base B, see 2-Naphthylamine 
Fast yellow, see p-Dimethylaminoazobenzene 
Fat yellow, see p-Dimethylaminoazobenzene 
Fat yellow A, see p-Dimethylaminoazobenzene 
Fat yellow AD OO, see p-Dimethylaminoazobenzene 
Fat yellow ES, see p-Dimethylaminoazobenzene 
Fat yellow ES extra, see p-Dimethylaminoazobenzene 
Fat yellow extra concentrate, see p-Dimethylaminoazo-

benzene 
Fat yellow R, see p-Dimethylaminoazobenzene 
Fat yellow R (8186), see p-Dimethylaminoazobenzene 
FC 11, see Trichlorofluoromethane 
FC 12, see Dichlorodifluoromethane 
FC 13B1, see Bromotrifluoromethane 
FC 113, see 1,1,2-Trichlorotrifluoroethane 
FCY, see Ethyl mercaptan, Methyl mercaptan 
FE 1301, see Bromotrifluoromethane 
Fecama, see Dichlorvos 
Fedal-UN, see Tetrachloroethylene 
FEMA No. 2003, see Acetaldehyde 
FEMA No. 2055, see Isoamyl acetate 
FEMA No. 2057, see Isoamyl alcohol 
FEMA No. 2131, see Benzoic acid 
FEMA No. 2170, see 2-Butanone 
FEMA No. 2178, see 1-Butanol 
FEMA No. 2179, see Isobutyl alcohol 
FEMA No. 2337, see 4-Methylphenol 
FEMA No. 2414, see Ethyl acetate 
FEMA No. 2418, see Ethyl acrylate 
FEMA No. 2434, see Ethyl formate 
FEMA No. 2487, see Formic acid 
FEMA No. 2489, see Furfural 
FEMA No. 2491, see Furfuryl alcohol 
FEMA No. 2544, see 2-Heptanone 
FEMA No. 2545, see 3-Heptanone 
FEMA No. 2593, see Indole 
FEMA No. 2676, see Methyl acetate 
FEMA No. 2716, see Methyl mercaptan 

FEMA No. 2731, see 4-Methyl-2-pentanone 
FEMA No. 2803, see 5-Methyl-3-heptanone 
FEMA No. 2842, see 2-Pentanone 
FEMA No. 2925, see Propyl acetate 
FEMA No. 2926, see Isopropyl acetate 
FEMA No. 2928, see 1-Propanol 
FEMA No. 2926, see Pyridine 
FEMA No. 3129, see Biphenyl 
FEMA No. 3130, see Butylamine 
FEMA No. 3223, see Phenol 
FEMA No. 3326, see Acetone 
FEMA No. 3233, see Styrene 
FEMA No. 3368, see Mesityl oxide 
FEMA No. 3478, see Butyl mercaptan 
FEMA No. 3480, see 2-Methylphenol 
FEMA No. 3537, see Diisobutyl ketone 
FEMA No. 3553, see Isophorone 
FEMA No. 3667, see Phenyl ether 
Fence rider, see 2,4,5-T 
Fenchchlorphos, see Ronnel 
Fenchlorfos, see Ronnel 
Fenchlorophos, see Ronnel 
Fenosmolin, see Phenol 
Fenosmoline, see Phenol 
Fenoxyl carbon N, see 2,4-Dinitrophenol 
Fermentation amyl alcohol, see Isoamyl alcohol 
Fermentation butyl alcohol, see Isobutyl alcohol 
Fermide, see Thiram 
Fermine, see Dimethyl phthalate 
Fernacol, see Thiram 
Fernasan, see Thiram 
Fernasan A, see Thiram 
Fernesta, see 2,4-D 
Fernide, see Thiram 
Fernimine, see 2,4-D 
Fernoxone, see 2,4-D 
Ferxone, see 2,4-D 
Fleck-flip, see Trichloroethylene 
Fleet-X, see 1,3,5-Trimethylbenzene 
Fleximel, see Bis(2-ethylhexyl) phthalate 
Flexol DOP, see Bis(2-ethylhexyl) phthalate 
Flexol plasticizer DOP, see Bis(2-ethylhexyl) phthalate 
Flock-flip, see Trichloroethylene 
Flo pro T, seed protectant, see Thiram 
Flowers of benjamin, see Benzoic acid 
Flowers of benzoin, see Benzoic acid 
Fluate, see Trichloroethylene 
Flugene 113, see 1,1,2-Trichlorotrifluoroethane 
Flugex 13B1, see Bromotrifluoromethane 
Flukoids, see Carbon tetrachloride 
Fluon 11, see Trichlorofluoromethane 
N-Fluoren-2-acetylacetamide, see 2-Acetylaminofluorene 
9H-Fluorene, see Fluorene 
2-Fluorenilacetamide, see 2-Acetylaminofluorene 
2-Fluorenylacetamide, see 2-Acetylaminofluorene 
N-2-Fluorenylacetamide, see 2-Acetylaminofluorene 
N-Fluorenyl-2-acetamide, see 2-Acetylaminofluorene 
N-9H-Fluoren-2-ylacetamide, see 2-Acetylaminofluorene 
Fluorocarbon 11, see Trichlorofluoromethane 
Fluorocarbon 12, see Dichlorodifluoromethane 
Fluorocarbon 12-B2, see Dibromodifluoromethane 
Fluorocarbon 21, see Dichlorofluoromethane 
Fluorocarbon 112, see 1,2-Difluorotetrachloroethane 
Fluorocarbon 113, see 1,1,2-Trichlorotrifluoroethane 
Fluorocarbon 1011, see Bromochloromethane 
Fluorocarbon 1301, see Bromotrifluoromethane 
Fluorodichloromethane, see Dichlorofluoromethane 
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Fluorotrichloromethane, see Trichlorofluoromethane 
Fly-die, see Dichlorvos 
Fly fighter, see Dichlorvos 
FMC 5462, see α-Endosulfan, β-Endosulfan 
FMC 10242, see Carbofuran 
Foliclol, see Parathion 
Folidol, see Parathion 
Folidol E 605, see Parathion 
Folidol E & E 605, see Parathion 
Folidol oil, see Parathion 
Forane, see 1,1,2-Trichlorotrifluoroethane 
Foredex 75, see 2,4-D 
Forlin, see Lindane 
Formal, see Malathion, Methylal 
Formaldehyde bis(β-chloroethylacetal), see Bis(2-

chloroethoxy)methane 
Formaldehyde dimethylacetal, see Methylal 
Formalin, see Formaldehyde 
Formalin 40, see Formaldehyde 
Formalith, see Formaldehyde 
Formic acid, ethyl ester, see Ethyl formate 
Formic acid, methyl ester, see Methyl formate 
Formic aldehyde, see Formaldehyde 
Formic ether, see Ethyl formate 
Formira, see Formic acid 
Formisoton, see Formic acid 
Formol, see Formaldehyde 
Formosa camphor, see Camphor 
Formula 40, see 2,4-D 
N-Formyldimethylamine, see N,N-Dimethylformamide 
Formylic acid, see Formic acid 
Formyl trichloride, see Chloroform 
Forpen-50 wood preservative, see Pentachlorophenol 
Forron, see 2,4,5-T 
Forst U 46, see 2,4,5-T 
Fortex, see 2,4,5-T 
Forthion, see Malathion 
Fosbrom, see Naled 
Fosdrin, see Mevinphos 
Fosfermo, see Parathion 
Fosferno, see Parathion 
Fosferno 50, see Parathion 
Fosfex, see Parathion 
Fosfive, see Parathion 
Fosfothion, see Malathion 
Fosfotion, see Malathion 
Fosova, see Parathion 
Fostern, see Parathion 
Fostox, see Parathion 
Fosvex, see Tetraethyl pyrophosphate 
Fouramine D, see p-Phenylenediamine 
Fourrine 1, see p-Phenylenediamine 
Fourrine D, see p-Phenylenediamine 
Four thousand forty-nine, see Malathion 
FPR, see Propylbenzene 
Freon 10, see Carbon tetrachloride 
Freon 11, see Trichlorofluoromethane 
Freon 11A, see Trichlorofluoromethane 
Freon 11B, see Trichlorofluoromethane 
Freon 12, see Dichlorodifluoromethane 
Freon 12-B2, see Dibromodifluoromethane 
Freon 13B1, see Bromotrifluoromethane 
Freon 20, see Chloroform 
Freon 21, see Dichlorofluoromethane 
Freon 30, see Methylene chloride 
Freon 112, see 1,2-Difluorotetrachloroethane 
Freon 112A, see 1,1-Difluorotetrachloroethane 

Freon 113, see 1,1,2-Trichlorotrifluoroethane 
Freon 150, see 1,2-Dichloroethane 
Freon 290, see Propane 
Freon F-12, see Dichlorodifluoromethane 
Freon HE, see Trichlorofluoromethane 
Freon MF, see Trichlorofluoromethane 
Freon TF, see 1,1,2-Trichlorotrifluoroethane 
Frigen 11, see Trichlorofluoromethane 
Frigen 12, see Dichlorodifluoromethane 
Frigen 113 TR-T, see 1,1,2-Trichlorotrifluoroethane 
Fruitone A, see 2,4,5-T 
Fumagon, see 1,2-Dibromo-3-chloropropane 
Fumazone, see 1,2-Dibromo-3-chloropropane 
Fumazone 86, see 1,2-Dibromo-3-chloropropane 
Fumazone 86E, see 1,2-Dibromo-3-chloropropane 
Fumigant-1, see Methyl bromide 
Fumigrain, see Acrylonitrile 
Fumo-gas, see Ethylene dibromide 
Fungifen, see Pentachlorophenol 
Fungol, see Pentachlorophenol 
Furacarb, see Carbofuran 
Furadan, see Carbofuran 
Furadan 3G, see Carbofuran 
Furadan 4F, see Carbofuran 
Furadan 75WP, see Carbofuran 
Furadan G, see Carbofuran 
Fural, see Furfural 
2-Furaldehyde, see Furfural 
Furale, see Furfural 
2-Furanaldehyde, see Furfural 
2-Furan carbinol, see Furfuryl alcohol 
2-Furan carbonal, see Furfural 
2-Furancarboxaldehyde, see Furfural 
2,5-Furanedione, see Maleic anhydride 
Furanidine, see Tetrahydrofuran 
2-Furanmethanol, see Furfuryl alcohol 
Fur black 41867, see p-Phenylenediamine 
Fur brown 41866, see p-Phenylenediamine 
Furfural alcohol, see Furfuryl alcohol 
Furfuraldehyde, see Furfural 
Furfurol, see Furfural 
Furfurole, see Furfural 
Furole, see Furfural 
α-Furole, see Furfural 
Furro D, see p-Phenylenediamine 
Fur yellow, see p-Phenylenediamine 
Furyl alcohol, see Furfuryl alcohol 
Furyl carbinol, see Furfuryl alcohol 
2-Furyl carbinol, see Furfuryl alcohol 
α-Furyl carbinol, see Furfuryl alcohol 
2-Furylmethanal, see Furfural 
2-Furylmethanol, see Furfuryl alcohol 
Fusel oil, see Isoamyl alcohol 
Futramine D, see p-Phenylenediamine 
FYDE, see Formaldehyde 
Fyfanon, see Malathion 
Fyrquel 150, see Tro-o-cresyl phosphate 
G 25, see Chloropicrin 
Gafcol EB, see 2-Butoxyethanol 
Gallogama, see Lindane 
Gamacid, see Lindane 
Gamaphex, see Lindane 
Gamene, see Lindane 
Gamiso, see Lindane 
Gammahexa, see Lindane 
Gammalin, see Lindane 
Gammexane, see Lindane 
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Gammopaz, see Lindane 
Gamonil, see Carbaryl 
GC-1189, see Kepone 
Gearphos, see Parathion 
Gemalgene, see Trichloroethylene 
General chemicals 1189, see Kepone 
General weed killer, see β-Endosulfan 
Genetron 11, see Trichlorofluoromethane 
Genetron 12, see Dichlorodifluoromethane 
Genetron 21, see Dichlorofluoromethane 
Genetron 112, see 1,2-Difluorotetrachloroethane 
Geniphene, see Toxaphene 
Genithion, see Parathion 
Genitox, see p,p′-DDT 
Genklene, see 1,1,1-Trichloroethane 
Geranium crystals, see Phenyl ether 
Germain’s, see Carbaryl 
Germalgene, see Trichloroethylene 
Gesafid, see p,p′-DDT 
Gesapon, see p,p′-DDT 
Gesarex, see p,p′-DDT 
Gesarol, see p,p′-DDT 
Gesfid, see Mevinphos 
Gestid, see Mevinphos 
Gettysolve-B, see Hexane 
Gettysolve-C, see Heptane 
Gexane, see Lindane 
Glacial acetic acid, see Acetic acid 
Glazd penta, see Pentachlorophenol 
Glycol dichloride, see 1,2-Dichloroethane 
Glycerin trichlorohydrin, see 1,2,3-Trichloropropane 
Glycerol epichlorohydrin, see Epichlorohydrin 
Glycerol trichlorohydrin, see 1,2,3-Trichloropropane 
Glyceryl trichlorohydrin, see 1,2,3-Trichloropropane 
Glycide, see Glycidol 
Glycidyl alcohol, see Glycidol 
Glycidyl allyl ether, see Allyl glycidyl ether 
Glycinol, see Ethanolamine 
Glycol bromide, see Ethylene dibromide 
Glycol butyl ether, see 2-Butoxyethanol 
Glycol chlorohydrin, see Ethylene chlorohydrin 
Glycol dibromide, see Ethylene dibromide 
Glycol ether EE, see 2-Ethoxyethanol 
Glycol ether EE acetate, see 2-Ethoxyethyl acetate 
Glycol ether EM, see Methyl cellosolve 
Glycol ether EM acetate, see Methyl cellosolve acetate 
Glycol ethylene ether, see 1,4-Dioxane 
Glycol methyl ether, see Methyl cellosolve 
Glycol monobutyl ether, see 2-Butoxyethanol 
Glycol monochlorohydrin, see Ethylene chlorohydrin 
Glycol monoethyl ether, see 2-Ethoxyethanol 
Glycol monoethyl ether acetate, see 2-Ethoxyethyl acetate 
Glycol monomethyl ether, see Methyl cellosolve 
Glycol monomethyl ether acetate, see Methyl cellosolve 

acetate 
Goodrite GP 264, see Bis(2-ethylhexyl) phthalate 
Gopher bait, see Strychnine 
Gopher gitter, see Strychnine 
GP-40-66:120, see Hexachlorobutadiene 
GPKh, see Heptachlor 
Granox, see Hexachlorobenzene 
Granox NM, see Hexachlorobenzene 
Graphlox, see Hexachlorocyclopentadiene 
Grasal brilliant yellow, see p-Dimethylaminoazobenzene 
Green oil, see Anthracene 
Grisol, see Tetraethyl pyrophosphate 
Grofo, see Chlorpyrifos 

Grundier arbezol, see Pentachlorophenol 
Guesapon, see p,p′-DDT 
Gum camphor, see Camphor 
Gy-phene, see Toxaphene 
Gyron, see p,p′-DDT 
H-34, see Heptachlor 
HA 1, see Benzoic acid 
HAc, see Acetic acid 
Hager’s reagent, see Picric acid 
Halane, see 1,3-Dichloro-5,5-dimethylhydantoin 
Hallucinogen, see N,N-Dimethylacetamide 
Halocarbon 11, see Trichlorofluoromethane 
Halocarbon 112, see 1,2-Difluorotetrachloroethane 
Halocarbon 112a, see 1,1-Difluorotetrachloroethane 
Halocarbon 113, see 1,1,2-Trichlorotrifluoroethane 
Halocarbon 13B1, see Bromotrifluoromethane 
Halon, see Dichlorodifluoromethane 
Halon 11, see Trichlorofluoromethane 
Halon 21, see Dichlorofluoromethane 
Halon 122, see Dichlorodifluoromethane 
Halon 1001, see Methyl bromide 
Halon 1011, see Bromochloromethane  
Halon 1040, see Carbon tetrachloride 
Halon 1202, see Dibromodifluoromethane 
Halon 1301, see Bromotrifluoromethane 
Halon 2001, see Ethyl bromide 
Halon 10001, see Methyl iodide 
Halowax 1051, see Octachloronaphthalene 
Hare-rid, see Strychnine 
Hatcol DOP, see Bis(2-ethylhexyl) phthalate 
Havero-extra, see p,p′-DDT 
HC 290, see Propane 
HC 600, see Butane 
HCB, see Hexachlorobenzene 
HCBz, see Hexachlorobenzene 
HCBD, see Hexachlorobutadiene 
HCC, see Methylene chloride 
HCC 150, see 1,2-Dichloroethane 
HCCH, see Lindane 
HCCP, see Hexachlorocyclopentadiene 
HCCPD, see Hexachlorocyclopentadiene 
HCE, see Heptachlorepoxide; Hexachloroethane 
HCH, see Lindane 
α-HCH, see α-BHC 
β-HCH, see β-BHC 
δ-HCH, see δ-BHC 
γ-HCH, see Lindane 
HCPD, see Hexachlorocyclopentadiene 
HCS 3260, see Chlordane 
HDN, see Methylhydrazine 
HE, see Heptachlorepoxide 
Heclotox, see Lindane 
Hedolit, see 4,6-Dinitro-o-cresol 
Hedolite, see 4,6-Dinitro-o-cresol 
Hedonal, see 2,4-D 
Hemellitol, see 1,2,3-Trimethylbenzene 
Hemimellitene, see 1,2,3-Trimethylbenzene 
Hemimellitol, see 1,2,3-Trimethylbenzene 
Hemiterpene, see 2-Methyl-1,3-butadiene 
Hemostyp, see 1-Butanol 
HEOD, see Dieldrin 
HEPT, see Tetraethyl pyrophosphate 
Heptachlorane, see Heptachlor 
3,4,5,6,7,8,8-Heptachlorodicyclopentadiene, see Hepta-

chlor 
3,4,5,6,7,8,8a-Heptachlorodicyclopentadiene, see 

Heptachlor 
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3,4,5,6,7,8,8a-Heptachloro-α-dicyclopentadiene, see 
Heptachlor 

Heptachloro epoxide, see Heptachlor epoxide 
1,4,5,6,7,8,8-Heptachloro-2,3-epoxy-2,3,3a,4,7,7a-hexa-

hydro-4,7-methanoindene, see Heptachlor epoxide 
1,2,3,4,5,6,7,8,8-Heptachloro-2,3-epoxy-3a,4,7,7a-tetra-

hydro 4,7-methanoindene, see Heptachlor epoxide 
2,3,4,5,6,7,7-Heptachloro-1a,1b,5,5a,6,6a-hexahydro-2,5-

methano-2H-indeno-[1,2-b]oxirene, see Heptachlor 
epoxide 

2,3,4,5,6,7,7-Heptachloro-1a,1b,5,5a,6,6a-hexahydro-2,5-
methano-2H-oxireno[a]indene, see Heptachlor epoxide 

1(3a),4,5,6,7,8,8-Heptachloro-3a(1),4,7,7a-tetrahydro-4,7-
methanoindene, see Heptachlor 

1,4,5,6,7,8,8-Heptachloro-3a,4,7,7a-tetrahydro-4,7-
methanoindene, see Heptachlor 

1,4,5,6,7,8,8a-Heptachloro-3a,4,7,7a-tetrahydro-4,7-
methanoindene, see Heptachlor 

1,4,5,6,7,8,8-Heptachloro-3a,4,7,7a-tetrahydro-4,7-endo-
methanoindene, see Heptachlor 

1,4,5,6,7,10,10-Heptachloro-4,7,8,9-tetrahydro-4,7-
methanoindene, see Heptachlor 

1,4,5,6,7,8,8-Heptachloro-3a,4,7,7a-tetrahydro-4,7-
methano-1H-indene, see Heptachlor 

1,4,5,6,7,8,8-Heptachloro-3a,4,7,7a-tetrahydro-4,7-meth-
ylene indene, see Heptachlor 

1,4,5,6,7,10,10-Heptachloro-4,7,8,9-tetrahydro-4,7-endo-
methyleneindene, see Heptachlor 

Heptadichlorocyclopentadiene, see Heptachlor 
Heptagran, see Heptachlor 
Heptagranox, see Heptachlor 
Heptamak, see Heptachlor 
Heptamethylene, see Cycloheptane 
Heptamul, see Heptachlor 
n-Heptane, see Heptane 
Heptan-3-one, see 3-Heptanone 
Heptasol, see Heptachlor 
(E)-2-Heptene, see cis-2-Heptene 
(E)-Hept-2-ene, see cis-2-Heptene 
(Z)-2-Heptene, see cis-2-Heptene 
(Z)-Hept-2-ene, see cis-2-Heptene 
Hepthexamite, see Tetraethyl pyrophosphate 
Heptox, see Heptachlor 
cis-2-Heptylene, see cis-2-Heptene 
trans-2-Heptylene, see trans-2-Heptene 
Heptyl hydride, see Heptane 
Herbatox, see Diuron 
Herbidal, see 2,4-D 
Hercoflex 260, see Bis(2-ethylhexyl) phthalate 
Hercules 3956, see Toxaphene 
Hercules toxaphene, see Toxaphene 
Herka, see Dichlorvos 
Herkal, see Dichlorvos 
Herkol, see Dichlorvos 
Hermal, see Thiram 
Hermat TMT, see Thiram 
Heryl, see Thiram 
Hex, see Hexachlorocyclopentadiene 
HEXA, see Lindane 
Hexa C.B., see Hexachlorobenzene 
γ-Hexachlor, see Lindane 
Hexachloran, see Lindane 
α-Hexachloran, see α-BHC 
β-Hexachloran, see β-BHC 
γ-Hexachloran, see Lindane 
Hexachlorane, see Lindane 
α-Hexachlorane, see α-BHC 

γ-Hexachlorane, see Lindane 
Hexachlorbutadiene, see Hexachlorobutadiene 
α-Hexachlorcyclohexane, see α-BHC 
β-Hexachlorobenzene, see β-BHC 
γ-Hexachlorobenzene, see Lindane 
α,β-1,2,3,7,7-Hexachlorobicyclo[2.2.1]-2-heptane-5,6-

bisoxymethylene sulfite, see α-Endosulfan, β-Endo-
sulfan 

1,2,3,7,7-Hexachlorobicyclo[2.2.1]-2-heptene-5,6-bis-
oxymethylene sulfite, see α-Endosulfan, β-Endosulfan 

1,3-Hexachlorobutadiene, see Hexachlorobutadiene 
Hexachloro-1,3-butadiene, see Hexachlorobutadiene 
1,1,2,3,4,4-Hexachlorobutadiene, see Hexachlorobutadiene 
1,1,2,3,4,4-Hexachloro-1,3-butadiene, see Hexachloro-

butadiene 
1,2,3,4,5,6-Hexachlorocyclohexane, see Lindane 
1α,2α,3β,4α,5α,6β-Hexachlorocyclohexane, see Lindane 
1,2,3,4,5,6-Hexachloro-α-cyclohexane, see α-BHC 
1,2,3,4,5,6-Hexachloro-β-cyclohexane, see β-BHC 
1,2,3,4,5,6-Hexachloro-δ-cyclohexane, see δ-BHC 
1,2,3,4,5,6-Hexachloro-γ-cyclohexane, see Lindane 
1,2,3,4,5,6-Hexachloro-trans-cyclohexane, see β-BHC 
α-Hexachlorocyclohexane, see α-BHC 
β-Hexachlorocyclohexane, see β-BHC 
δ-Hexachlorocyclohexane, see δ-BHC 
α-1,2,3,4,5,6-Hexachlorocyclohexane, see α-BHC 
β-1,2,3,4,5,6-Hexachlorocyclohexane, see β-BHC 
δ-1,2,3,4,5,6-Hexachlorocyclohexane, see δ-BHC 
γ-Hexachlorocyclohexane, see Lindane 
δ-(aeeeee)-1,2,3,4,5,6-Hexachlorocyclohexane, see δ-BHC 
γ-1,2,3,4,5,6-Hexachlorocyclohexane, see Lindane 
1α,2α,3α,4β,5α,6β-Hexachlorocyclohexane, see δ-BHC 
1α,2α,3β,4α,5β,6β-Hexachlorocyclohexane, see α-BHC 
1α,2β,3α,4β,5α,6β-Hexachlorocyclohexane, see β-BHC 
Hexachloro-1,3-cyclopentadiene, see Hexachlorocyclo-

pentadiene 
1,2,3,4,5,5-Hexachloro-1,3-cyclopentadiene, see Hexa-

chlorocyclopentadiene 
2,2a,3,3,4,7-Hexachlorodecahydro-1,2,4-

methenocyclopenta[c,d]pentalene-5-carboxaldehyde, see 
Endrin aldehyde 

Hexachloroepoxyoctahydro-endo,endo-dimethanonaph-
thalene, see Endrin 

Hexachloroepoxyoctahydro-endo,exo-dimethanonaph-
thalene, see Dieldrin 

1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-
octahydro-1,4-endo,exo-5,8-dimethanonaphthalene, see 
Dieldrin 

1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-
octahydro-endo,endo-1,4:5,8-dimethanonaphthalene, see 
Endrin 

1,1,1,2,2,2-Hexachloroethane, see Hexachloroethane 
Hexachloroethylene, see Hexachloroethane 
Hexachlorohexahydro-endo,exo-dimethanonaphthalene, see 

Aldrin 
1,2,3,4,10,10-Hexachloro-1,4,4a,5,8,8a-hexahydro-1,4:-5,8-

dimethanonaphthalene, see Aldrin 
1,2,3,4,10,10-Hexachloro-1,4,4a,5,8,8a-hexahydro-1,4-

endo,exo-5,8-dimethanonaphthalene, see Aldrin 
1,2,3,4,10,10-Hexachloro-1,4,4a,5,8,8a-hexahydro-exo-1,4-

endo-5,8-endo-dimethanonaphthalene, see Aldrin 
6,7,8,9,10,10-Hexachloro-1,5,5a,6,9,9a-hexahydro-3,3-

dioxide, see Endosulfan sulfate 
(3α,5aα,6β,9β,9aα)-6,7,8,9,10,10-Hexachloro-

1,5,5a,6,9,9a-hexahydro-6,9-methano-2,4,3-
benzodioxathiepin-3-oxide, see β-Endosulfan 

(3α,5aβ,6α,9α,9aβ)-6,7,8,9,10,10-Hexachloro-
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1,5,5a,6,9,9a-hexahydro-6,9-methano-2,4,3-
benzodioxathiepin-3-oxide, see α-Endosulfan 

Hexachlorohexahydromethano-2,4,3-benzodioxathiepin-3-
oxide, see α-Endosulfan, β-Endosulfan 

1,4,5,6,7,7-Hexachloro-5-norborene-2,3-dimethanol cyclic 
sulfite, see α-Endosulfan, β-Endosulfan 

3,4,5,6,9,9-Hexachloro-1a,2,2a,3,6,6a,7,7a-octahydro-
2,7:3,6-dimethanonaphth[2,3b]oxirene, see Dieldrin 

Hexadrin, see Endrin 
Hexahydrobenzene, see Cyclohexane 
1,4,4a,5,8,8a-Hexahydro-1,4-endo,exo-5,8-dimethano-

naphthalene, see Aldrin 
Hexahydrophenol, see Cyclohexanol 
Hexahydrotoluene, see Methylcyclohexane 
cis-1,2-Hexahydroxylene, see cis-1,2-Dimethyl-cyclohexane 
Hexalin, see Cyclohexanol 
Hexamethylene, see Cyclohexane 
Hexamite, see Tetraethyl pyrophosphate 
Hexanaphthene, see Cyclohexane 
Hexanaphthylene, see Cyclohexene 
n-Hexane, see Hexane 
Hexanon, see Cyclohexanone 
Hexanone, see 4-Methyl-2-pentanone 
Hexanone-2, see 2-Hexanone 
Hexaplas M/B, see Di-n-butyl phthalate 
Hexatox, see Lindane 
Hexaverm, see Lindane 
Hexathir, see Thiram 
Hexavin, see Carbaryl 
Hexene-1, see 1-Hexene 
Hex-1-ene, see 1-Hexene 
Hexicide, see Lindane 
Hexone, see 4-Methyl-2-pentanone 
Hexyclan, see Lindane 
Hexylene, see 1-Hexene 
Hexyl hydride, see Hexane 
HGI, see Lindane 
HHDN, see Aldrin 
Hibrom, see Naled 
Hildan, see α-Endosulfan, β-Endosulfan 
Hilthion, see Malathion 
Hilthion 25WDP, see Malathion 
Hiltonil fast orange GR base, see 2-Nitroaniline 
Hiltosal fast orange GR salt, see 2-Nitroaniline 
Hiltonil fast orange R base, see 3-Nitroaniline 
Hindasol orange GR salt, see 2-Nitroaniline 
HOCH, see Formaldehyde 
HOE 2671, see α-Endosulfan, β-Endosulfan 
Holiday pet repellant, see Amyl acetate  
Holiday repellant dust, see Amyl acetate 
Hortex, see Lindane 
HQ, see Hydroquinone 
HRS 1655, see Hexachlorocyclopentadiene 
HT 901, see Phthalic anhydride 
Huile H50, see Thiophene 
Huile HSO, see Thiophene 
Huilex, see Toxaphene 
HW 920, see Diuron 
Hydracrylic acid β-lactone, see β-Propiolactone 
Hydralin, see Cyclohexanol 
Hydrazine-benzene, see Phenylhydrazine 
Hydrazinobenzene, see Phenylhydrazine 
Hydrazobenzene, see 1,2-Diphenylhydrazine 
1,1′-Hydrazobenzene, see 1,2-Diphenylhydrazine 
Hydrazodibenzene, see 1,2-Diphenylhydrazine 
Hydrazomethane, see Methylhydrazine 
Hydrindane, see Indan 

Hydrindene, see Indan 
Hydrindonaphthene, see Indan 
1,8-Hydroacenaphthylene, see Acenaphthene 
Hydrobromic ether, see Ethyl bromide 
Hydrocarbon propellant A-17, see Butane 
Hydrochloric ether, see Chloroethane 
Hydrofuran, see Tetrahydrofuran 
Hydrogen carboxylic acid, see Formic acid 
Hydrophenol, see Cyclohexanol 
Hydroquinol, see Hydroquinone 
Hydroquinole, see Hydroquinone 
α-Hydroquinone, see Hydroquinone 
p-Hydroquinone, see Hydroquinone 
6-Hydroxyacenaphthenone, see Acenaphthene 
Hydroxybenzene, see Phenol 
1-Hydroxybutane, see 1-Butanol 
2-Hydroxybutane, see sec-Butyl alcohol 
1-Hydroxy-2-chlorobenzene, see 2-Chlorophenol 
1-Hydroxy-o-chlorobenzene, see 2-Chlorophenol 
2-Hydroxychlorobenzene, see 2-Chlorophenol 
3-Hydroxycrotonic acid, methyl ester dimethyl phosphate, 

see Mevinphos 
1-(4′-Hydroxy-3′-coumarinyl)-1-phenyl-3-butanone, see 

Warfarin 
Hydroxycyclohexane, see Cyclohexanol 
1-Hydroxy-2,4-dimethylbenzene, see 2,4-Dimethylphenol 
4-Hydroxy-1,3-dimethylbenzene, see 2,4-Dimethylphenol 
1-Hydroxy-2,4-dinitrobenzene, see 2,4-Dinitrophenol 
2-Hydroxy-2,5-dinitrotoluene, see 4,6-Dinitro-o-cresol 
1-Hydroxy-2,3-epoxypropane, see Glycidol 
Hydroxy ether, see 2-Ethoxyethanol 
2-Hydroxyethylamine, see Ethanolamine 
β-Hydroxyethylamine, see Ethanolamine 
2-Hydfroxyethyl chloride, see Ethylene chlorohydrin 
4-Hydroxy-2-keto-4-methylpentane, see Diacetone alcohol 
Hydroxymethylbenzene, see Benzyl alcohol 
1-Hydroxy-2-methylbenzene, see 2-Methylphenol 
1-Hydroxy-4-methylbenzene, see 4-Methylphenol 
1-Hydroxy-3-methylbutane, see Isoamyl alcohol 
Hydroxymethyl ethylene oxide, see Glycidol 
2-Hydroxymethylfuran, see Furfuryl alcohol 
2-Hydroxymethyloxiran, see Glycidol 
4-Hydroxy-4-methylpentanone-2, see Diacetone alcohol 
4-Hydroxy-4-methylpentan-2-one, see Diacetone alcohol 
4-Hydroxy-4-methyl-2-pentanone, see Diacetone alcohol 
1-Hydroxymethylpropane, see Isobutyl alcohol 
2-Hydroxynitrobenzene, see 2-Nitrophenol 
4-Hydroxynitrobenzene, see 4-Nitrophenol 
o-Hydroxynitrobenzene, see 2-Nitrophenol 
p-Hydroxynitrobenzene, see 4-Nitrophenol 
4-Hydroxy-3-(3-oxo-1-phenylbutyl)-2H-1-benzopyran-2-

one, see Warfarin 
4-Hydroxyphenol, see Hydroquinone 
p-Hydroxyphenol, see Hydroquinone 
4-Hydroxy-3-(1-phenyl-3-oxobutyl)coumarin, see Warfarin 
1-Hydroxypropane, see 1-Propanol 
3-Hydroxypropene, see Allyl alcohol 
3-Hydroxypropionic acid lactone, see β-Propiolactone 
3-Hydroxypropylene, see Allyl alcohol 
3-Hydroxypropylene oxide, see Glycidol 
2-Hydroxytoluene, see 2-Methylphenol 
4-Hydroxytoluene, see 4-Methylphenol 
o-Hydroxytoluene, see 2-Methylphenol 
p-Hydroxytoluene, see 4-Methylphenol 
α-Hydroxytoluene, see Benzyl alcohol 
2-Hydroxytriethylamine, see 2-Diethylaminoethanol 
2-Hydroxy-1,3,5-trinitrobenzene, see Picric acid 
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Hylene T, see 2,4-Toluene diisocyanate 
Hylene TCPA, see 2,4-Toluene diisocyanate 
Hylene TLC, see 2,4-Toluene diisocyanate 
Hylene TM, see 2,4-Toluene diisocyanate 
Hylene TM-65, see 2,4-Toluene diisocyanate 
Hylene TRF, see 2,4-Toluene diisocyanate 
Hytrol O, see Cyclohexanone 
IAA, see Isoamyl alcohol 
IBA, see Isobutyl alcohol 
IDM, see Indoline 
Idryl, see Fluoranthene 
IG base, see 4-Nitroaniline 
Illoxol, see Dieldrin 
Indane, see Indan 
Indenopyrene, see Indeno[1,2,3-cd]pyrene 
1H-Indole, see Indole 
Indolene, see Indoline 
Inexit, see Lindane 
Inhibisol, see 1,1,1-Trichloroethane 
Insecticide 497, see Dieldrin 
Insecticide 4049, see Malathion 
Insectophene, see α-Endosulfan, β-Endosulfan 
Intox 8, see Chlordane 
Inverton 245, see 2,4,5-T 
Iodomethane, see Methyl iodide 
IP, see Indeno[1,2,3-cd]pyrene 
IP3, see Isoamyl alcohol 
Ipaner, see 2,4-D 
IPE, see Isopropyl ether 
IPH, see Phenol 
Ipersan, see Trifluralin 
Iphanon, see Camphor 
Isceon 11, see Trichlorofluoromethane 
Isceon 122, see Dichlorodifluoromethane 
Iscobrome, see Methyl bromide 
Iscobrome D, see Ethylene dibromide 
Isoacetophorone, see Isophorone 
α-Isoamylene, see 3-Methyl-1-butene 
Isoamyl ethanoate, see Isoamyl acetate 
Isoamylhydride, see 2-Methylbutane 
Isoamylol, see Isoamyl alcohol 
Isobac, see 2,4-Dichlorophenol 
Isobenzofuran-1,3-dione, see Phthalic anhydride 
1,3-Isobenzofurandione, see Phthalic anhydride 
IsoBuAc, see Isobutyl acetate 
IsoBuBz, see Isobutylbenzene 
Isobutane, see 2-Methylpropane 
Isobutanol, see Isobutyl alcohol 
Isobutene, see 2-Methylpropene 
Isobutenyl methyl ketone, see Mesityl oxide 
Isobutyl carbinol, see Isoamyl alcohol 
Isobutylene, see 2-Methylpropene 
Isobutylethylene, see 4-Methyl-1-pentene 
Isobutyl ketone, see Diisobutyl ketone 
Isobutyl methyl ketone, see 4-Methyl-2-pentanone 
Isobutyltrimethylmethane, see 2,2,4-Trimethylpentane 
Isocumene, see Propylbenzene 
Isocyanatomethane, see Methyl isocyanate 
Isocyanic acid, methyl ester, see Methyl isocyanate 
Isocyanic acid, methylphenylene ester, see 2,4-Toluene-

diisocyanate 
Isocyanic acid, 4-methyl-m-phenylene ester, see 2,4-

Toluene diisocyanate 
Isodrin epoxide, see Endrin 
Isoforon, see Isophorone 
Isoforone, see Isophorone 
Isoheptane, see 2-Methylhexane 

Isohexane, see 2-Methylpentane 
Isohexene, see 2-Methyl-1-pentene 
Isohexanone, see 4-Methyl-2-pentanone 
β-Isomer, see β-BHC 
γ-Isomer, see Lindane 
Isonitropropane, see 2-Nitropropane 
Isononane, see 4-Methyloctane 
Isooctane, see 2,2,4-Trimethylpentane 
Isooctaphenone, see Isophorone 
Isopentadiene, see 2-Methyl-1,3-butadiene 
Isopentane, see 2-Methylbutane 
Isopentanol, see Isoamyl alcohol 
Isopentene, see 3-Methyl-1-butene 
Isopentyl acetate, see Isoamyl acetate 
Isopentyl alcohol, see Isoamyl alcohol 
Isopentyl alcohol acetate, see Isoamyl acetate 
Isophoron, see Isophorone 
IsoPrAc, see Isopropyl acetate 
IsoPrBz, see Isopropylbenzene 
Isoprene, see 2-Methyl-1,3-butadiene 
Isopropenylbenzene, see α-Methylstyrene 
2-Isopropoxypropane, see Isopropyl ether 
Isopropylacetone, see 4-Methyl-2-pentanone 
Isopropylbenzol, see Isopropylbenzene 
Isopropyl carbinol, see Isobutyl alcohol 
Isopropylchlorex, see Bis(2-chloroisopropyl) ether 
Isopropyldimethylmethane, see 2,3-Dimethylbutane 
Isopropylethylene, see 3-Methyl-1-butene 
Isopropylidene acetone, see Mesityl oxide 
1-Isopropyl-2-methylethene, see 4-Methyl-1-pentene 
1-Isopropyl-2-methylethylene, see 4-Methyl-1-pentene 
Isotox, see Lindane, Parathion 
Isotron 2, see Dichlorodifluoromethane 
Isotron 11, see Trichlorofluoromethane 
Isovalerone, see Diisobutyl ketone 
Ivalon, see Formaldehyde 
Ivoran, see p,p′-DDT 
Ixodex, see p,p′-DDT 
Izal, see Phenol 
Jacutin, see Lindane, Parathion 
Japan camphor, see Camphor 
Jeffersol EB, see 2-Butoxyethanol 
Jeffersol EE, see 2-Ethoxyethanol 
Jeffersol EM, see Methyl cellosolve 
Julen’s carbon chloride, see Hexachlorobenzene 
Julian’s carbon chloride, see Hexachlorobenzene 
Julin’s carbon chloride, see Hexachlorobenzene 
Julin’s chloride, see Hexachlorobenzene 
K III, see 4,6-Dinitro-o-cresol 
K IV, see 4,6-Dinitro-o-cresol 
Kaiser chemicals 11, see 1,1,2-Trichlorotrifluoroethane 
Kaiser chemicals 12, see Dichlorodifluoromethane 
Kaltron 11, see Trichlorofluoromethane 
Kamfochlor, see Toxaphene 
Kanechlor, see PCB-1260 
Karbaspray, see Carbaryl 
Karbatox, see Carbaryl 
Karbartox 75, see Carbaryl 
Karbofos, see Malathion 
Karbosep, see Carbaryl 
Karlan, see Ronnel 
Karmex, see Diuron 
Karmex diuron herbicide, see Diuron 
Karmex DW, see Diuron 
Karsan, see Formaldehyde 
Kayafume, see Methyl bromide 
Kelene, see Chloroethane 



1448    Groundwater Chemicals Desk Reference 
 

 

Kenofuran, see Carbofuran 
Ketocyclohexane, see Cyclohexanone 
Ketohexamethylene, see Cyclohexanone 
Ketole, see Indole 
Ketone C-7, see 2-Heptanone 
Ketone propane, see Acetone 
β-Ketopropane, see Acetone 
2-Keto-1,7,7-trimethylnorcamphane, see Camphor 
Khladon 13B1, see Bromotrifluoromethane 
Kilex lindane, see Chlordane 
Killax, see Tetraethyl pyrophosphate 
Killex, see Tetraethyl pyrophosphate 
Kill Kantz, see ANTU 
Killmaster, see Chlorpyrifos 
Kilmite 40, see Tetraethyl pyrophosphate 
Kodaflex DOP, see Bis(2-ethylhexyl) phthalate 
Kokotine, see Lindane, Parathion 
Kolphos, see Parathion 
Kopfume, see Ethylene dibromide 
Kopsol, see p,p′-DDT 
KOP-thiodan, see α-Endosulfan, β-Endosulfan 
Kop-thion, see Malathion 
Korax, see 1-Chloro-1-nitropropane 
Korlan, see Ronnel 
Korlane, see Ronnel 
Kortofin, see Aldrin 
Krecalvin, see Dichlorvos 
Kregasan, see Thiram 
Kresamone, see 4,6-Dinitro-o-cresol 
p-Kresol, see 4-Methylphenol 
Krezotol 50, see 4,6-Dinitro-o-cresol 
Kripid, see ANTU 
Krotiline, see 2,4-D 
Krovar, see Diuron 
Krysid, see ANTU 
Krysid PI, see ANTU 
Krystallin, see Aniline 
Kumader, see Warfarin 
Kumadu, see Warfarin 
Kwell, see Lindane, Parathion 
Kwik-kil, see Strychnine 
Kypchlor, see Chlordane 
Kyanol, see Aniline 
Kypfarin, see Warfarin 
Kypfos, see Malathion 
Kypthion, see Parathion 
L-36352, see Trifluralin 
β-Lactone, see β-Propiolactone 
Lanadin, see Trichloroethylene 
Lanstan, see 1-Chloro-1-nitropropane 
Larvacide 100, see Chloropicrin 
Latka 118, see Aldrin 
Laurel camphor, see Camphor 
Lauxtol, see Pentachlorophenol 
Lauxtol A, see Pentachlorophenol 
Lawn-keep, see 2,4-D 
Ledon 11, see Trichlorofluoromethane 
Ledon 12, see Dichlorodifluoromethane 
Lemonene, see Biphenyl 
Lendine, see Lindane 
Lentox, see Lindane 
Lentrek, see Chlorpyrifos 
Lethalaire G-52, see Tetraethyl pyrophosphate 
Lethalaire G-54, see Parathion 
Lethalaire G-57, see Sulfotepp 
Lethurin, see Trichloroethylene 
Lidenal, see Lindane 

Lilly 36352, see Trifluralin 
Lindafor, see Lindane 
Lindagam, see Lindane 
Lindagrain, see Lindane 
Lindagranox, see Lindane 
Lindan, see Dichlorvos 
α-Lindane, see α-BHC 
β-Lindane, see β-BHC 
δ-Lindane, see δ-BHC 
γ-Lindane, see Lindane 
Lindapoudre, see Lindane 
Lindatox, see Lindane 
Lindosep, see Lindane 
Line rider, see 2,4,5-T 
Lintox, see Lindane 
Lipan, see 4,6-Dinitro-o-cresol 
Liroprem, see Pentachlorophenol 
Liqua-tox, see Warfarin 
Liquefied petroleum gas, see Butane, 2-Methylpropane 
Liquid ammonia, see Ammonia 
Lirohex, see Tetraethyl pyrophosphate 
Lirothion, see Parathion 
Lorexane, see Lindane 
Lorsban, see Chlorpyrifos 
LPG, see Butane 
LPG ethyl mercaptan 1010, see Ethyl mercaptans 
Lucenit, see Diuron 
Lyddite, see Picric acid 
Lysoform, see Formaldehyde 
Lytron 810, see Maleic anhydride 
Lytron 820, see Maleic anhydride 
M 140, see Chlordane 
M 410, see Chlordane 
M560, see Allyl glycidyl ether 
M 5055, see Toxaphene 
MA, see Maleic anhydride, Methylaniline 
MAAc, see sec-Hexyl acetate 
Mace, see α-Chloroacetophenone 
Macrondray, see 2,4-D 
Mafu, see Dichlorvos 
Mafu strip, see Dichlorvos 
Magnacide, see Acrolein 
Magnacide H, see Acrolein 
Malacide, see Malathion 
Malafor, see Malathion 
Malagran, see Malathion 
Malakill, see Malathion 
Malamar, see Malathion 
Malamar 50, see Malathion 
Malaphele, see Malathion 
Malaphos, see Malathion 
Malasol, see Malathion 
Malaspray, see Malathion 
Malathion E50, see Malathion 
Malathion LV concentrate, see Malathion 
Malathion ULV concentrate, see Malathion 
Malathiozoo, see Malathion 
Malathon, see Malathion 
Malathyl LV concentrate & ULV concentrate, see Mala-

thion 
Malatol, see Malathion 
Malatox, see Malathion 
Maldison, see Malathion 
Maleic acid anhydride, see Maleic anhydride 
Malix, see α-Endosulfan, β-Endosulfan 
Malmed, see Malathion 
Malphos, see Malathion 
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Maltox, see Malathion 
Maltox MLT, see Malathion 
MAPJ, see EPN 
Maralate, see Methoxychlor 
Marfrin, see Warfarin 
Marlate, see Methoxychlor 
Marlate 50, see Methoxychlor 
Marmer, see Diuron 
Maroxol-50, see 2,4-Dinitrophenol 
Martin’s mar-frin, see Warfarin 
MATT07732, see 2,4-Dimethylpentane 
Marvex, see Dichlorvos 
Matricaria camphor, see Camphor 
Maveran, see Warfarin 
MB, see Methyl bromide 
M-B-C fumigant, see Methyl bromide 
MBK, see 2-Hexanone 
MBX, see Methyl bromide 
MCB, see Chlorobenzene 
MCE, see Chloroethane 
MCS 1572, see Biphenyl 
MCS 2495, see Tributyl phosphate 
ME-1700, see p,p′-DDD 
MEA, see Ethanolamine 
MeAc, see Methyl acetate 
MeBr, see Methyl bromide 
MECS, see Methyl cellosolve 
Meetco, see 2-Butanone 
ME F248, see Carbofuran 
Meidon 15 dust, see EPN 
MEK, see 2-Butanone 
Melinite, see Picric acid 
Melipax, see Toxaphene 
Menaphtam, see Carbaryl 
Mendrin, see Endrin 
Meniphos, see Mevinphos 
Menite, see Mevinphos 
MeOH, see Methanol 
1-Mercaptobutane, see Butyl mercaptan 
Mercaptoethane, see Ethyl mercaptan 
1-Mercaptoethane, see Ethyl mercaptan 
Mercaptomethane, see Methyl mercaptan 
Mercaptosuccinic acid, diethyl ester, see Malathion 
Mercaptothion, see Malathion 
Mercuram, see Thiram 
Mercurialin, see Methylamine 
Merex, see Kepone 
Mesitylene, see 1,3,5-Trimethylbenzene 
Metaclen, see Methylene chloride 
Metafume, see Methyl bromide 
Methacide, see Toluene 
Methacrylic acid, methyl ester, see Methyl methacrylate 
Methaldehyde, see Formaldehyde 
Methanal, see Formaldehyde 
Methanamine, see Methylamine 
Methanecarbonitrile, see Acetonitrile 
Methanecarboxylic acid, see Acetic acid 
Methane dichloride, see Methylene chloride 
Methane tetrachloride, see Carbon tetrachloride 
Methanethiol, see Methyl mercaptan 
Methane trichloride, see Chloroform 
6,9-Methano-2,4,3-benzodioxathiepin, see Endosulfan 

sulfate 
Methanoic acid, see Formic acid 
Methanoic acid, methyl ester, see Methyl formate 
Methenyl chloride, see Chloroform 
Methenyl tribromide, see Bromoform 

Methenyl trichloride, see Chloroform 
Methogas, see Methyl bromide 
Methoxcide, see Methoxychlor 
Methoxo, see Methoxychlor 
2-Methoxy-1-aminobenzene, see o-Anisidine 
4-Methoxy-1-aminobenzene, see p-Anisidine 
2-Methoxyaniline, see o-Anisidine 
4-Methoxyaniline, see p-Anisidine 
o-Methoxyaniline, see o-Anisidine 
p-Methoxyaniline, see p-Anisidine 
2-Methoxybenzenamine, see o-Anisidine 
4-Methoxybenzenamine, see p-Anisidine 
p-Methoxybenzenamine, see p-Anisidine 
Methoxycarbonylethene, see Methyl acrylate 
Methoxycarbonylethylene, see Methyl acrylate 
2-Methoxycarbonyl-1-methylvinyl dimethyl phosphate, see 

Mevinphos 
cis-2-Methoxycarbonyl-1-methylvinyl dimethyl phos-phate, 

see Mevinphos 
1-Methoxycarbonyl-1-propen-2-yl dimethyl phosphate, see 

Mevinphos 
4,4′-Methoxychlor, see Methoxychlor 
p,p′-Methoxychlor, see Methoxychlor 
Methoxy-DDT, see Methoxychlor 
2-Methoxyethanol, see Methyl cellosolve 
2-Methoxyethanol acetate, see Methyl cellosolve acetate 
2-Methoxyethyl acetate, see Methyl cellosolve acetate 
2-Methoxyethyl alcohol, see Methyl cellosolve 
2-Methoxyethyl ethanoate, see Methyl cellosolve acetate 
Methoxyhydroxyethane, see Methyl cellosolve 
Methoxymethyl methyl ether, see Methylal 
4-Methoxyphenylamine, see p-Anisidine 
o-Methoxyphenylamine, see o-Anisidine 
p-Methoxyphenylamine, see p-Anisidine 
Methyl acetone, see 2-Butanone 
Methyl acetylene, see Propyne 
β-Methylacrolein, see Crotonaldehyde 
Methyl alcohol, see Methanol 
Methyl aldehyde, see Formaldehyde 
(Methylamino)benzene, see Methylaniline 
1-Methyl-2-aminobenzene, see o-Toluidine 
2-Methyl-1-aminobenzene, see o-Toluidine 
N-Methylaminobenzene, see Methylaniline 
Methylamyl acetate, see sec-Hexyl acetate 
4-Methyl-1-amylene, see 4-Methyl-1-pentene 
Methyl amyl ketone, see 2-Heptanone 
Methyl n-amyl ketone, see 2-Heptanone 
2-Methylaniline, see o-Toluidine 
N-Methylaniline, see Methylaniline 
o-Methylaniline, see o-Toluidine 
Methylanon, see o-Methylcyclohexanone 
β-Methylanthracene, see 2-Methylanthracene 
2-Methylbenzenamine, see o-Toluidine 
N-Methylbenzenamine, see Methylaniline 
o-Methylbenzenamine, see o-Toluidine 
Methylbenzene, see Toluene 
Methylbenzol, see Toluene 
β-Methylbivinyl, see 2-Methyl-1,3-butadiene 
2-Methylbutadiene, see 2-Methyl-1,3-butadiene 
2-Methyl-3-butene, see 3-Methyl-1-butene 
Methyl-3-butan-1-ol, see Isoamyl alcohol 
2-Methyl-4-butanol, see Isoamyl alcohol 
2-Methylbutan-4-ol, see Isoamyl alcohol 
3-Methylbutanol, see Isoamyl alcohol 
3-Methyl-1-butanol, see Isoamyl alcohol 
3-Methylbutan-1-ol, see Isoamyl alcohol 
3-Methyl-1-butanol acetate, see Isoamyl acetate 
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1-Methylbutyl acetate, see sec-Amyl acetate 
3-Methylbutyl acetate, see Isoamyl acetate 
3-Methyl-1-butyl acetate, see Isoamyl acetate 
3-Methylbutyl ethanoate, see Isoamyl acetate 
Methylbutyl ethyl ketone, see 5-Methyl-3-heptanone 
Methyl n-butyl ketone, see 2-Hexanone 
Methylcarbamate-1-naphthalenol, see Carbaryl 
Methylcarbamate-1-naphthol, see Carbaryl 
Methyl carbamic acid, 2,3-dihydro-2,2-dimethyl-7-

benzofuranyl ester, see Carbofuran 
Methyl carbamic acid, 1-naphthyl ester, see Carbaryl 
Methyl carbonimide, see Methyl isocyanate 
Methyl carbylamine, see Methyl isocyanate 
Methyl chloroform, see 1,1,1-Trichloroethane 
3-Methyl-4-chlorophenol, see p-Chloro-m-cresol 
Methyl cyanide, see Acetonitrile 
α-Methylcyclohexanone, see o-Methylcyclohexanone 
2-Methylcyclohexanone, see o-Methylcyclohexanone 
2-Methyl-1-cyclohexanone, see o-Methylcyclohexanone 
α -Methylcyclohexene, see 1-Methylcyclohexene 
1-Methyl-1-cyclohexene, see 1-Methylcyclohexene 
Methyl 3-(dimethoxyphosphinyloxy)crotonate, see 

Mevinphos 
1-Methyl-2,4-dinitrobenzene, see 2,4-Dinitrotoluene 
2-Methyl-1,3-dinitrobenzene, see 2,6-Dinitrotoluene 
2-Methyl-4,6-dinitrophenol, see 4,6-Dinitro-o-cresol 
6-Methyl-2,4-dinitrophenol, see 4,6-Dinitro-o-cresol 
2-Methyldivinyl, see 2-Methyl-1,3-butadiene 
Methylene bichloride, see Methylene chloride 
Methylenebiphenyl, see Fluorene 
2,2′-Methylenebiphenyl, see Fluorene 
1,1′-[Methylenebis(oxy)]bis(2-chloroethane), see Bis(2-

chloroethoxy)methane 
1,1′-[Methylenebis(oxy)]bis(2-chloroformaldehyde), see 

Bis(2-chloroethoxy)methane 
Methylene chlorobromide, see Bromochloromethane 
Methylene dichloride, see Methylene chloride 
Methylene dimethyl ether, see Methylal 
Methyl 2,2-divinyl ketone, see Mesityl oxide 
Methylene glycol, see Formaldehyde 
Methylene glycol dimethyl ether, see Methylal 
Methylene oxide, see Formaldehyde 
Methyl ethanoate, see Methyl acetate 
(1-Methylethenyl)benzene, see α-Methylstyrene 
Methyl ethoxol, see Methyl cellosolve 
1-Methylethylamine, see Isopropylamine 
(1-Methylethyl)benzene, see Isopropylbenzene 
Methylethyl carbinol, see sec-Butyl alcohol 
Methyl ethylene oxide, see Propylene oxide 
cis-Methylethyl ethylene, see cis-2-Pentene 
trans-Methylethyl ethylene, see trans-2-Pentene 
Methyl ethyl ketone, see 2-Butanone 
Methylethylmethane, see Butane 
N-(1-Methylethyl)-2-propanamine, see Diisopropylamine 
Methyl formal, see Methylal 
Methyl glycol, see Methyl cellosolve 
Methyl glycol acetate, see Methyl cellosolve acetate 
Methyl glycol monoacetate, see Methyl cellosolve acetate 
Methylheptane, see Octane 
5-Methylheptane, see 3-Methylheptane 
3-Methyl-5-heptanone, see 5-Methyl-3-heptanone 
5-Methyl-3-heptan-3-one, see 5-Methyl-3-heptanone 
4-Methylhexane, see 3-Methylhexane 
1-Methylhydrazine, see Methylhydrazine 
Methyl hydroxide, see Methanol 
1-Methyl-4-hydroxybenzene, see 4-Methylphenol 
2-Methylhydroxybenzene, see 2-Methylphenol 

4-Methylhydroxybenzene, see 4-Methylphenol 
o-Methylhydroxybenzene, see 2-Methylphenol 
p-Methylhydroxybenzene, see 4-Methylphenol 
Methylisoamyl acetate, see sec-Hexyl acetate 
Methyl isobutenyl ketone, see Mesityl oxide 
Methylisobutylcarbinol acetate, see sec-Hexyl acetate 
Methyl isobutyl ketone, see 4-Methyl-2-pentanone 
Methyl isocyanide, see Dimethylamine, Methyl isocyanate 
Methyl ketone, see Acetone 
Methyl methacrylate monomer, see Methyl methacrylate 
N-Methylmethanamine, see Dimethylamine 
Methyl methanoate, see Methyl formate 
Methyl-α-methylacrylate, see Methyl methacrylate 
Methyl-2-methyl-2-propenoate, see Methyl methacrylate 
Methyl 2-methyl-1-propenyl ketone, see Mesityl oxide 
β-Methylnaphthalene, see 2-Methylnaphthalene 
N-Methyl-1-naphthylcarbamate, see Carbaryl 
N-Methyl-α-naphthylcarbamate, see Carbaryl 
N-Methyl-α-naphthylurethan, see Carbaryl 
1-Methyl-2-nitrobenzene, see 2-Nitrotoluene 
1-Methyl-3-nitrobenzene, see 3-Nitrotoluene 
1-Methyl-4-nitrobenzene, see 4-Nitrotoluene 
2-Methylnitrobenzene, see 2-Nitrotoluene 
3-Methylnitrobenzene, see 3-Nitrotoluene 
4-Methylnitrobenzene, see 4-Nitrotoluene 
m-Methylnitrobenzene, see 3-Nitrotoluene 
o-Methylnitrobenzene, see 2-Nitrotoluene 
p-Methylnitrobenzene, see 4-Nitrotoluene 
n-Methyl-N-nitrosomethanamine, see N-Nitrosodimeth-

ylamine 
5-Methyloctane, see 4-Methyloctane 
Methylol, see Methanol 
Methylolpropane, see 1-Butanol 
Methyloxirane, see Propylene oxide 
Methyl oxitol, see Methyl cellosolve 
4-Methyl-2-pentanol acetate, see sec-Hexyl acetate 
2-Methyl-2-pentanol-4-one, see Diacetone alcohol 
2-Methyl-4-pentanone, see 4-Methyl-2-pentanone 
2-Methylpentene, see 2-Methyl-1-pentene 
4-Methyl-4-pentene, see 2-Methyl-1-pentene 
2-Methyl-2-pentenone-4, see Mesityl oxide 
2-Methyl-2-penten-4-one, see Mesityl oxide 
4-Methyl-2-pentene-2-one, see Mesityl oxide 
4-Methyl-2-pentyl acetate, see sec-Hexyl acetate 
4-Methyl-1-pentylene, see 4-Methyl-1-pentene 
Methyl pentyl ketone, see 2-Heptanone 
Methylpentylmethylene, see Methylcyclopentane 
α-Methylphenanthrene, see 1-Methylphenanthrene 
o-Methylphenol, see 2-Methylphenol 
p-Methylphenol, see 4-Methylphenol 
Methylphenylamine, see Methylaniline 
N-Methylphenylamine, see Methylaniline 
4-Methylphenylene diisocyanate, see 2,4-Toluene diiso-

cyanate 
4-Methylphenylene isocyanate, see 2,4-Toluene diiso-

cyanate 
1-Methyl-1-phenylethylene, see α-Methylstyrene 
o-Methylphenylol, see 2-Methylphenol 
2-Methyl-1-phenylpropane, see Isobutylbenzene 
2-Methyl-2-phenylpropane, see tert-Butylbenzene 
Methyl phthalate, see Dimethyl phthalate 
1-Methyl-2-propanol, see sec-Butyl alcohol 
2-Methylpropanol, see Isobutyl alcohol 
2-Methylpropanol-1, see Isobutyl alcohol 
2-Methyl-1-propanol, see Isobutyl alcohol 
2-Methyl-1-propan-1-ol, see Isobutyl alcohol 
2-Methyl-2-propanol, see tert-Butyl alcohol 
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2-Methyl-n-propan-2-ol, see tert-Butyl alcohol 
Methyl propenate, see Methyl acrylate 
Methylpropene, see 2-Methylpropene 
2-Methyl-1-propene, see 2-Methylpropene 
Methyl propenoate, see Methyl acrylate 
Methyl-2-propenoate, see Methyl acrylate 
1-Methylpropyl acetate, see sec-Butyl acetate 
2-Methylpropyl acetate, see Isobutyl acetate 
2-Methyl-1-propyl acetate, see Isobutyl acetate 
1-Methylpropyl alcohol, see sec-Butyl alcohol 
2-Methylpropyl alcohol, see Isobutyl alcohol 
(1-Methylpropyl)benzene, see sec-Butylbenzene 
(2-Methylpropyl)benzene, see Isobutylbenzene 
1-Methylpropyl ethanoate, see sec-Butyl acetate 
2-Methylpropylene, see 2-Methylpropene 
1-Methyl-1-propylethene, see 2-Methyl-1-pentene 
1-Methyl-1-propylethylene, see 2-Methyl-1-pentene 
β-Methylpropyl ethanoate, see Isobutyl acetate 
Methyl propyl ketone, see 2-Pentanone 
Methyl n-propyl ketone, see 2-Pentanone 
α-Methylstyrol, see α-Methylstyrene 
Methyl sulfate, see Dimethyl sulfate 
Methyl sulfhydrate, see Methyl mercaptan 
N-Methyl-N,2,4,6-tetranitroaniline, see Tetryl 
N-Methyl-N,2,4,6-tetranitrobenzenamine, see Tetryl 
Methyl thioalcohol, see Methyl mercaptan 
Methyl thiram, see Thiram 
Methyl thiuramdisulfide, see Thiram 
m-Methyltoluene, see m-Xylene 
o-Methyltoluene, see o-Xylene 
p-Methyltoluene, see p-Xylene 
Methyl tribromide, see Bromoform 
Methyl trichloride, see Chloroform 
Methyltrichloromethane, see 1,1,1-Trichloroethane 
1-Methyl-2,4,6-trinitrobenzene, see 2,4,6-Trinitrotoluene 
2-Methyl-1,3,5-trinitrobenzene, see 2,4,6-Trinitrotoluene 
Methyl tuads, see Thiram 
Methylxylene, see 1,2,3-Trimethylbenzene 
Methyl yellow, see p-Dimethylaminoazobenzene 
Metiur, see Thiram 
Metox, see Methoxychlor 
Mevinox, see Mevinphos 
MG8, see Octane 
MIBK, see 4-Methyl-2-pentanone 
MIC, see Methyl isocyanate 
Microlysin, see Chloropicrin 
Mighty 150, see Naphthalene 
Mighty RD1, see Naphthalene 
MIK, see 4-Methyl-2-pentanone 
Mil-B-4394-B, see Bromochloromethane 
Milbol 49, see Lindane 
Miller’s fumigrain, see Acrylonitrile 
Mineral naphtha, see Benzene 
Mineral naphthalene, see Benzene 
MIPA, see Isopropylamine 
Mipax, see Dimethyl phthalate 
Miracle, see 2,4-D 
Mirbane oil, see Nitrobenzene 
MLT, see Malathion 
MMA, see Methyl methacrylate 
Mme, see Methyl methacrylate 
MMH, see Methylhydrazine 
MNA, see 3-Nitroaniline 
MNBK, see 2-Hexanone 
MNC, see Dimethylamine 
MNT, see 3-Nitrotoluene 
Mole death, see Strychnine 

Mole-nots, see Strychnine 
Mollan 0, see Bis(2-ethylhexyl) phthalate 
Mondur TD, see 2,4-Toluene diisocyanate 
Mondur TD-80, see 2,4-Toluene diisocyanate 
Mondur TDS, see 2,4-Toluene diisocyanate 
Monobromobenzene, see Bromobenzene 
Monobromobenzol, see Bromobenzene 
Monobromoethane, see Ethyl bromide 
Monobromomethane, see Methyl bromide 
Monobromotrifluoromethane, see Bromotrifluoromethane 
Monobutylamine, see Butylamine 
Mono-n-butylamine, see Butylamine 
Monobutyl ethylene glycol ether, see 2-Butoxyethanol 
Monochlorbenzene, see Chlorobenzene 
Monochlorethane, see Chloroethane 
Monochloroacetaldehyde, see Chloroacetaldehyde 
Monochlorobenzene, see Chlorobenzene 
Monochlorodibromomethane, see Dibromochloromethane 
Monochlorodiphenyl oxide, see 4-Chlorophenyl phenyl 

ether 
Monochloroethane, see Chloroethane 
2-Monochloroethanol, see Ethylene chlorohydrin 
Monochloroethene, see Vinyl chloride 
Monochloroethylene, see Vinyl chloride 
Monochloromethane, see Methyl chloride 
“Monocite” methacrylate monomer, see Methyl meth-

acrylate 
Monoethanolamine, see Ethanolamine 
Monoethylamine, see Ethylamine 
Monofluorotrichloromethane, see Trichlorofluoromethane 
Monohydroxybenzene, see Phenol 
Monohydroxymethane, see Methanol 
Monoiodomethane, see Methyl iodide 
Monoisocyanate, see Methyl isocyanate 
Monoisopropylamine, see Isopropylamine 
Monomethylamine, see Methylamine 
Monomethylaniline, see Methylaniline 
N-Monomethylaniline, see Methylaniline 
Monomethylhydrazine, see Methylhydrazine 
Monophenol, see Phenol 
Monophenylhydrazine, see Phenylhydrazine 
Monopropyl nitrate, see Propyl nitrate 
Monosan, see 2,4-D 
Monsanto penta, see Pentachlorophenol 
Monsur, see Carbaryl 
Montrek 6, see Ethylenimine 
Moosuran, see Pentachlorophenol 
Mopari, see Dichlorvos 
Morbicid, see Formaldehyde 
Morflex 240; see Di-n-butyl phthalate 
Morpholin, see Morpholine 
Mortopal, see Tetraethyl pyrophosphate 
Moscardia, see Malathion 
Moth balls, see Naphthalene 
Moth flakes, see Naphthalene 
Motor benzol, see Benzene 
Motox, see Toxaphene 
Mottenhexe, see Hexachloroethane 
Mott-Ex, see 1,2-Dichlorobenzene 
Mouse pak, see Warfarin 
Mouse-rid, see Strychnine 
Mouse-tox, see Strychnine 
Moxie, see Methoxychlor 
Moxone, see 2,4-D 
MPK, see 2-Pentanone 
Mugan, see Carbaryl 
Mszycol, see Lindane 
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Murfos, see Parathion 
Muriatic ether, see Chloroethane 
Murphos, see Parathion 
Murvin, see Carbaryl 
Muthmann’s liquid, see 1,1,2,2-Tetrabromoethane 
Mutoxin, see p,p′-DDT 
MVC, see Vinyl chloride 
MYR, see Dodecane 
Myristic acid, see Hexane 
Myrmicyl, see Formic acid 
NA 1120, see 1-Butanol 
NA 1230, see Methanol 
NA 1247, see Methyl methacrylate 
NA 1344, see Picric acid 
NA 1583, see Chloropicrin 
NA 1648, see Acetonitrile 
NA 1760, see Morpholine 
NA 1967, see Parathion 
NA 2054, see Morpholine 
NA 2757, see Carbaryl 
NA 2761, see Aldrin, Dieldrin, Endrin, Heptachlor, p,p′-

DDD, Kepone, Lindane, Toxaphene 
NA 2762, see Aldrin, Chlordane 
NA 2765, see 2,4-D, 2,4,5-T 
NA 2767, see Diuron 
NA 2771, see Thiram 
NA 2783, see Chlorpyrifos, Dichlorvos, Malathion, 

Parathion, Mevinphos, Naled, Tetraethyl pyrophosphate 
NA 2821, see Phenol 
NA 3018, see Tetraethyl pyrophsphate 
NA 9037, see Hexachloroethane 
NA 9094, see Benzoic acid 
NAC, see Carbaryl 
Nacconate 100, see 2,4-Toluene diisocyanate 
Nadone, see Cyclohexanone 
Nako H, see p-Phenylenediamine 
Nanchor, see Ronnel 
Nanker, see Ronnel 
Nankor, see Ronnel 
2-Naphthalamine, see 2-Naphthylamine 
Naphthalane, see Decahydronaphthalene 
Naphthalen-1-amine, see 1-Naphthylamine 
1-Naphthalenamine, see 1-Naphthylamine 
2-Naphthalenamine, see 2-Naphthylamine 
1,2-(1,8-Naphthalenediyl)benzene, see Fluoranthene 
1-Naphthalenol methylcarbamate, see Carbaryl 
α-Naphthalenyl methylcarbamate, see Carbaryl 
1-Naphthalenylthiourea, see ANTU 
Naphthalidam, see 1-Naphthylamine 
Naphthalidine, see 1-Naphthylamine 
Naphthalin, see Naphthalene 
Naphthaline, see Naphthalene 
Naphthane, see Decahydronaphthalene 
Naphthanthracene, see Benzo[a]anthracene 
Naphthene, see Naphthalene 
Naphtolean orange R base, see 3-Nitroaniline 
Naphtolean red GG base, see 4-Nitroaniline 
1-Naphthol-N-methylcarbamate, see Carbaryl 
6-Naphthylamine, see 2-Naphthylamine 
α-Naphthylamine, see 1-Naphthylamine 
alpha-Naphthylamine, see 1-Naphthylamine 
β-Naphthylamine, see 2-Naphthylamine 
2-Naphthylamine mustard, see 2-Naphthylamine 
1,2-(1,8-Naphthylene)benzene, see Fluoranthene 
α-Naphthyl methylcarbamate, see Carbaryl 
1-Naphthyl methylcarbamate, see Carbaryl 
1-Naphthyl-N-methylcarbamate, see Carbaryl 

α-Naphthyl-N-methylcarbamate, see Carbaryl 
α-Naphthylthiocarbamide, see ANTU 
1-(1-Naphthyl)-2-thiourea, see ANTU 
N-1-Naphthylthiourea, see ANTU 
α-Naphthylthiourea, see ANTU 
Naphtox, see ANTU 
Narcogen, see Trichloroethylene 
Narcotil, see Methylene chloride 
Narcotile, see Chloroethane 
Narkogen, see Trichloroethylene 
Narkosoid, see Trichloroethylene 
Natasol fast orange GR salt, see 2-Nitroaniline 
Naugard TJB, see N-Nitrosodiphenylamine 
Naxol, see Cyclohexanol 
NBA, see 1-Butanol 
NCI-C00044, see Aldrin 
NCI-C00099, see Chlordane 
NCI-C00113, see Dichlorvos 
NCI-C00124, see Dieldrin 
NCI-C00157, see Endrin 
NCI-C00180, see Heptachlor 
NCI-C00191, see Kepone 
NCI-C00204, see Lindane 
NCI-C00215, see Malathion 
NCI-C00226, see Parathion 
NCI-C00259, see Toxaphene 
NCI-C00442, see Trifluralin 
NCI-C00464, see p,p′-DDT 
NCI-C00475, see p,p′-DDD 
NCI-C00497, see Methoxychlor 
NCI-C00500, see 1,2-Dibromo-3-chloropropane 
NCI-C00511, see 1,2-Dichloroethane 
NCI-C00522, see Ethylene dibromide 
NCI-C00533, see Chloropicrin 
NCI-C00555, see p,p′-DDE 
NCI-C00566, see α-Endosulfan, β-Endosulfan 
NCI-C01854, see 1,2-Diphenylhydrazine 
NCI-C01865, see 2,4-Dinitrotoluene 
NCI-C02039, see 4-Chloroaniline 
NCI-C02200, see Styrene 
NCI-C02664, see PCB-1254 
NCI-C02686, see Chloroform 
NCI-C02799, see Formaldehyde 
NCI-C02880, see N-Nitrosodiphenylamine 
NCI-C02904, see 2,4,6-Trichlorophenol 
NCI-C03054, see 1,3-Dichloro-5,5-dimethylhydantoin 
NCI-C03361, see Benzidine 
NCI-C03554, see 1,1,2,2-Tetrachloroethane 
NCI-C03601, see Phthalic anhydride 
NCI-C03689, see 1,4-Dioxane 
NCI-C03714, see TCDD 
NCI-C03736, see Aniline 
NCI-C04535, see 1,1-Dichloroethane 
NCI-C04546, see Trichloroethylene 
NCI-C04579, see 1,1,2-Trichloroethane 
NCI-C04580, see Tetrachloroethylene 
NCI-C04591, see Carbon disulfide 
NCI-C04604, see Hexachloroethane 
NCI-C04615, see Allyl chloride 
NCI-C04626, see 1,1,1-Trichloroethane 
NCI-C04637, see Trichlorofluoromethane 
NCI-C06111, see Benzyl alcohol 
NCI-C06224, see Chloroethane 
NCI-C06360, see Benzyl chloride 
NCI-007001, see Epichlorohydrin 
NCI-C07272, see Toluene 
NCI-C50044, see Bis(2-chloroisopropyl) ether 
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NCI-C50099, see Propylene oxide 
NCI-C50102, see Methylene chloride 
NCI-C50124, see Phenol 
NCI-C50135, see Ethylene chlorohydrin 
NCI-C50215, see Acrylonitrile 
NCI-C50384, see Ethyl acrylate 
NCI-C50533, see 2,4-Toluene diisocyanate 
NCI-C50602, see 1,3-Butadiene 
NCI-C50680, see Methyl methacrylate 
NCI-C52733, see Bis(2-ethylhexyl) phthalate 
NCI-C52904, see Naphthalene 
NCI-C53894, see Pentachloroethane 
NCI-C54262, see 1,1-Dichloroethylene 
NCI-C54375, see Benzyl butyl phthalate 
NCI-C54853, see 2-Ethoxyethanol 
NCI-C54886, see Chlorobenzene 
NCI-C54933, see Pentachlorophenol 
NCI-C54944, see 1,2-Dichlorobenzene 
NCI-C54955, see 1,4-Dichlorobenzene 
NCI-C55005, see Cyclohexanone 
NCI-C55107, see α-Chloroacetophenone 
NCI-C55118, see o-Chlorobenzylidenemalononitrile 
NCI-C55130, see Bromoform 
NCI-C55141, see 1,2-Dichloropropane 
NCI-C55209, see Oxalic acid 
NCI-C55243, see Bromodichloromethane 
NCI-C55254, see Dibromochloromethane 
NCI-C55276, see Benzene 
NCI-C55301, see Pyridine 
NCI-C55345, see 2,4-Dichlorophenol 
NCI-C55367, see tert-Butyl alcohol 
NCI-C55378, see Pentachlorophenol 
NCI-C55481, see Ethyl bromide 
NCI-C55492, see Bromobenzene 
NCI-C55549, see Glycidol 
NCI-C55607, see Hexachlorocyclopentadiene 
NCI-C55618, see Isophorone 
NCI-C55834, see Hydroquinone 
NCI-C55845, see p-Quinone 
NCI-C55947, see Tetranitromethane 
NCI-C55992, see 4-Nitrophenol 
NCI-C56155, see 2,4,6-Trinitrotoluene 
NCI-C56177, see Furfural 
NCI-C56224, see Furfuryl alcohol 
NCI-C56279, see Crotonaldehyde 
NCI-C56326, see Acetaldehyde 
NCI-C56393, see Ethylbenzene 
NCI-C56428, see Dimethylaniline 
NCI-C56655, see Pentachlorophenol 
NCI-C56666, see Allyl glycidyl ether 
NCI-C60048, see Diethyl phthalate 
NCI-C60082, see Nitrobenzene 
NCI-C60220, see 1,2,3-Trichloropropane 
NCI-C60402, see Ethylenediamine 
NCI-C60537, see 4-Nitrotoluene 
NCI-C60560, see Tetrahydrofuran 
NCI-C60571, see Hexane 
NCI-C60786, see 4-Nitroaniline 
NCI-C60822, see Acetonitrile 
NCI-C60866, see Butyl mercaptan 
NCI-C60913, see N,N-Dimethylformamide 
NCI-C61187, see 2,4,5-Trichlorophenol 
NDMA, see N-Nitrosodimethylamine, see N-Nitrosodi-

phenylamine 
NDPA, see N-Nitrosodi-n-propylamine 
NDPhA, see N-Nitrosodiphenylamine 
NE, see Nitroethane 

NE 220, see 1,4-Dioxane 
Neantine, see Diethyl phthalate 
Necatorina, see Carbon tetrachloride 
Necatorine, see Carbon tetrachloride 
NEM, see 4-Ethylmorpholine 
Nema, see Tetrachloroethylene 
Nemabrom, see 1,2-Dibromo-3-chloropropane 
Nemafume, see 1,2-Dibromo-3-chloropropane 
Nemagon, see 1,2-Dibromo-3-chloropropane 
Nemagon 20, see 1,2-Dibromo-3-chloropropane 
Nemagon 90, see 1,2-Dibromo-3-chloropropane 
Nemagon 206, see 1,2-Dibromo-3-chloropropane 
Nemagon 20G, see 1,2-Dibromo-3-chloropropane 
Nemagon soil fumigant, see 1,2-Dibromo-3-chloropropane 
Nemamol, see Bis(2-chloroisopropyl) ether 
Nemamort, see Bis(2-chloroisopropyl) ether 
Nemanax, see 1,2-Dibromo-3-chloropropane 
Nemapaz, see 1,2-Dibromo-3-chloropropane 
Nemaset, see 1,2-Dibromo-3-chloropropane 
Nematocide, see 1,2-Dibromo-3-chloropropane 
Nematox, see 1,2-Dibromo-3-chloropropane 
Nemax, see Chloropicrin 
Nemazon, see 1,2-Dibromo-3-chloropropane 
Nendrin, see Dieldrin, Endrin 
Neocid, see p,p′-DDT 
Neodene 8, see 1-Octene 
Neohexane, see 2,2-Dimethylbutane 
Neopentane, see 2,2-Dimethylpropane 
Neoprene, see Chloroprene 
Neo-scabicidol, see Lindane 
Nephis, see Ethylene dibromide 
Nerkol, see Dichlorvos 
Netagrone, see 2,4-D 
Netagrone 600, see 2,4-D 
NEX, see Carbofuran 
Nexen FB, see Lindane 
Nexit, see Lindane 
Nexit-stark, see Lindane 
Nexol-E, see Lindane 
NIA 5462, see α-Endosulfan, β-Endosulfan 
NIA 10242, see Carbofuran 
Niagara 5462, see α-Endosulfan, β-Endosulfan 
Niagara 10242, see Carbofuran 
Niagaral 242, see Carbofuran 
Niagara NIA-10242, see Carbofuran 
Nialk, see Trichloroethylene 
Niax TDI, see 2,4-Toluene diisocyanate 
Niax TDI-P, see 2,4-Toluene diisocyanate 
Nicochloran, see Lindane 
Nifos, see Tetraethyl pyrophosphate 
Nifos T, see Tetraethyl pyrophosphate 
Nifost, see Tetraethyl pyrophosphate 
Nipar S-20 solvent, see 2-Nitropropane 
Nipar S-30 solvent, see 2-Nitropropane 
Niran, see Chlordane, Parathion 
Niran E-4, see Parathion 
Nitrador, see 4,6-Dinitro-o-cresol 
Nitramine, see Tetryl 
Nitran, see Trifluralin 
Nitranilin, see 3-Nitroaniline 
4-Nitraniline, see 4-Nitroaniline 
m-Nitraniline, see 3-Nitroaniline 
o-Nitraniline, see 2-Nitroaniline 
p-Nitraniline, see 4-Nitroaniline 
Nitrapyrine, see Nitrapyrin 
Nitration benzene, see Benzene 
Nitrazol 2F extra, see 4-Nitroaniline 
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Nitric acid, propyl ester, see Propyl nitrate 
Nitrile, see Acrylonitrile 
1-Nitro-3-aminobenzene, see 3-Nitroaniline 
3-Nitroaminobenzene, see 3-Nitroaniline 
m-Nitroaminobenzene, see 3-Nitroaniline 
m-Nitroaniline, see 3-Nitroaniline 
meta-Nitroaniline, see 3-Nitroaniline 
o-Nitroaniline, see 2-Nitroaniline 
ortho-Nitroaniline 
p-Nitroaniline, see 4-Nitroaniline 
para-Nitroaniline, see 4-Nitroaniline 
2-Nitrobenzenamine, see 2-Nitroaniline 
3-Nitrobenzenamine, see 3-Nitroaniline 
m-Nitrobenzenamine, see 3-Nitroaniline 
4-Nitrobenzenamine, see 4-Nitroaniline 
p-Nitrobenzenamine, see 4-Nitroaniline 
Nitrobenzol, see Nitrobenzene 
4-Nitro-1,1′-biphenyl, see 4-Nitrobiphenyl 
p-Nitrobiphenyl, see 4-Nitrobiphenyl 
Nitrocarbol, see Nitromethane 
4-Nitrochlorobenzene, see p-Chloronitrobenzene 
p-Nitrochlorobenzene, see p-Chloronitrobenzene 
Nitrochloroform, see Chloropicrin 
Nitrochloropropane, see 1-Chloro-1-nitropropane 
1-Nitro-2-chloropropane, see 1-Chloro-1-nitropropane 
4-Nitrodiphenyl, see 4-Nitrobiphenyl 
Nitroetan, see Nitroethane 
Nitrofan, see 4,6-Dinitro-o-cresol 
Nitrofuel, see Nitromethane 
2-Nitro-1-hydroxybenzene, see 2-Nitrophenol 
4-Nitro-1-hydroxybenzene, see 4-Nitrophenol 
Nitroisopropane, see 2-Nitropropane 
Nitro kleenup, see 2,4-Dinitrophenol 
1-Nitropan, see 1-Nitropropane 
2-Nitropan, see 2-Nitropropane 
Nitroparaffin, see Nitrobenzene 
o-Nitrophenol, see 2-Nitrophenol 
p-Nitrophenol, see 4-Nitrophenol 
3-Nitrophenylamine, see 3-Nitroaniline 
m-Nitrophenylamine, see 3-Nitroaniline 
4-Nitrophenylamine, see 4-Nitroaniline 
p-Nitrophenylamine, see 4-Nitroaniline 
4-Nitrophenyl chloride, see p-Chloronitrobenzene 
p-Nitrophenyl chloride, see p-Chloronitrobenzene 
Nitrosil, see Ammonia 
Nitrosodiphenylamine, see N-Nitrosodiphenylamine 
N-Nitrosodipropylamine, see N-Nitrosodi-n-propylamine 
N-Nitroso-n-phenylamine, see N-Nitrosodiphenylamine 
N-Nitroso-n-phenylbenzenamine, see N-Nitrosodiphen-

ylamine 
N-Nitroso-n-propyl-1-propanamine, see N-Nitrosodi-n-

propylamine 
Nitrostigmine, see Parathion 
Nitrostygmine, see Parathion 
o-Nitrotoluene, see 2-Nitrotoluene 
m-Nitrotoluene, see 3-Nitrotoluene 
p-Nitrotoluene, see 4-Nitrotoluene 
2-Nitrotoluol, see 2-Nitrotoluene 
3-Nitrotoluol, see 3-Nitrotoluene 
4-Nitrotoluol, see 4-Nitrotoluene 
Nitrotrichloromethane, see Chloropicrin 
Nitrous dimethylamide, see N-Nitrosodimethylamine 
Nitrous diphenylamide, see N-Nitrosodiphenylamine 
Nitroxanthic acid, see Picric acid 
Niuif-100, see Parathion 
NM, see Nitromethane 
NM 55, see Nitromethane 

NMC 50, see Carbaryl 
NME, see Methylamine 
Nobecutan, see Thiram 
No bunt, see Hexachlorobenzene 
No bunt 40, see Hexachlorobenzene 
No bunt 80, see Hexachlorobenzene 
No bunt liquid, see Hexachlorobenzene 
Noflo 5 vet, see Carbaryl 
Nogos, see Dichlorvos 
Nogos 50, see Dichlorvos 
Nogos 50EC, see Dichlorvos 
Nogos G, see Dichlorvos 
Nomersan, see Thiram 
n-Nonane, see Nonane 
Nonyl hydride, see Nonane 
No-pest, see Dichlorvos 
No-pest strip, see Dichlorvos 
Norcamphor, see Camphor 
Norcholine, see p-Phenylenediamine 
Normersan, see Thiram 
Norpar 8, see Octane 
Norpar 8 feed, see Octane 
Norralamine, see Butylamine 
Norvalamine, see Butylamine 
Nourithion, see Parathion 
Novigam, see Lindane 
Novotox, see Dichlorvos 
1-NP, see 1-Nitropropane 
2-NP, see 2-Nitropropane 
NSC 133, see N-Nitrosodi-n-propylamine 
NSC 149, see Benzoic acid 
NSC 389, see Trichloroethylene 
NSC 423, see 2,4-D 
NSC 428, see Nitromethane 
NSC 430, see 2,4,5-T 
NSC 431, see 2-Aminopyridine 
NSC 438, see Tri-o-cresyl phosphate 
NSC 524, see o-Methylcyclohexanone 
NSC 542, see o-Chlorobenzylidenemalononitrile 
NSC 567, see sec-Hexyl acetate 
NSC 585, see N-Nitrosodiphenylamine 
NSC 1029, see Isoamyl alcohol 
NSC 1153, see p,p′-DDE 
NSC 1237, see 1,2-Dichloropropane 
NSC 1245, see Dibenzofuran 
NSC 1258, see Methyl cellosolve 
NSC 1317, see 4-Nitrophenol 
NSC 1324, see 4-Nitrobiphenyl 
NSC 1512, see 1,2-Dibromo-3-chloropropane 
NSC 1532, see 2,4-Dinitrophenol 
NSC 1552, see 2-Nitrophenol 
NSC 1771, see Thiram 
NSC 1857, see Pentachlorobenzene 
NSC 1964, see Indole 
NSC 2082, see 4,6-Dinitro-o-cresol 
NSC 2165, see 2,4,6-Trichlorophenol 
NSC 2166, see Tetryl 
NSC 2266, see 2,4,5-Trichlorophenol 
NSC 2849, see Bis(2-chloroisopropyl) ether 
NSC 2870, see 2-Chlorophenol 
NSC 2879, see 2,4-Dichlorophenol 
NSC 3122, see o-Anisidine 
NSC 3138, see N,N-Dimethylacetamide 
NSC 3287, see ANTU 
NSC 3502, see Methylaniline 
NSC 3510, see 1,2-Diphenylhydrazine 
NSC 3696, see 4-Methylphenol 
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NSC 3701, see Hexachlorobutadiene 
NSC 3809, see 1,4-Dinitrobenzene 
NSC 3829, see 2,4-Dimethylphenol 
NSC 4146, see p-Chloro-m-cresol 
NSC 4153, see 2-Naphthylamine 
NSC 4154, see 1-Naphthylamine 
NSC 4389, see 1,3,5-Trichlorobenzene 
NSC 4666, see α-Chloroacetophenone 
NSC 4777, see p-Phenylenediamine 
NSC 4791, see 2,4-Toluene diisocynate 
NSC 5160, see Cyclopentene 
NSC 5164, see Cycloheptane 
NSC 5167, see 1,2,3-Trimethylbenzene 
NSC 5212, see Bis(2-chloroethoxy)methane 
NSC 5250, see 2,7-Dimethylquinoline 
NSC 5292, see Indan 
NSC 5350, see 2-Pentanone 
NSC 5365, see Strychnine 
NSC 5369, see 2-Nitropropane 
NSC 5536, see N,N-Dimethylformamide 
NSC 5619, see 4-Bromophenyl phenyl ether 
NSC 5708, see Isobutyl alcohol 
NSC 5711, see Cyclohexanone 
NSC 5712, see 4-Methyl-2-pentanone 
NSC 5721, see 2,4,6-Trichlorophenol 
NSC 5724, see 2,4-Dichlorophenol 
NSC 5725, see 2-Chlorophenol 
NSC 6110, see 4-Ethylmorpholine 
NSC 6149, see trans-1,2-Dichloroethylene 
NSC 6175, see Chrysene 
NSC 6202, see cis-1,2-Dichloropropylene, trans-1,2-

Dichloropropylene 
NSC 6236, see p-Dimethylaminoazobenzene 
NSC 6281, see Pindone 
NSC 6362, see Acrylonitrile 
NSC 6363, see 1-Nitropropane 
NSC 6370, see Di-n-butyl phthalate 
NSC 6524, see Malathion 
NSC 6526, see Allyl alcohol  
NSC 6529, see Bromobenzene 
NSC 6557, see tert-Butylbenzene 
NSC 6738, see Dichlorvos 
NSC 6747, see Epichlorohydrin 
NSC 6758, see Diisopropylamine 
NSC 6770, see 1,2,4,5-Tetramethylbenzene 
NSC 6787, see Fluorene 
NSC 6803, see Fluoranthene 
NSC 7189, see 1,3-Dinitrobenzene 
NSC 7194, see 2,4-Dinitrotoluene 
NSC 7195, see Dimethylaniline 
NSC 7294, see Bromochloromethane 
NSC 7593, see Acetonitrile 
NSC 7594, see Acetaldehyde 
NSC 7657, see Acenaphthene 
NSC 7660, see 4-Aminobiphenyl 
NSC 7958, see Anthracene 
NSC 7660, see 4-Aminobiphenyl 
NSC 7785, see Acrylamide 
NSC 7894, see cis-2-Pentene 
NSC 7921, see p-Anisidine 
NSC 7923, see Amyl acetate 
NSC 8018, see Bromodichloromethane 
NSC 8019, see Bromoform 
NSC 8029, see Butylamine 
NSC 8034, see sec-Butyl acetate 
NSC 8035, see Isoamyl alcohol 
NSC 8043, see Benzyl chloride 

NSC 8044, see Benzyl alcohol 
NSC 8261, see 2-Chloroethyl vinyl ether 
NSC 8263, see Ethyl acrylate 
NSC 8404, see Vinyl acetate 
NSC 8409, see 1-Chloro-1-nitropropane 
NSC 8433, see Chlorobenzene 
NSC 8448, see 3-Heptanone 
NSC 8457, see 1-Octene 
NSC 8465, see Butylbenzene 
NSC 8466, see sec-Butylbenzene 
NSC 8484, see Tributyl phosphate 
NSC 8650, see Dimethylamine 
NSC 8658, see 2-Ethoxyethyl acetate 
NSC 8714, see Dodecane 
NSC 8728, see 1,4-Dioxane 
NSC 8743, see Chloropicrin 
NSC 8754, see 1,3-Dichlorobenzene 
NSC 8759, see 2-Diethylaminoethanol 
NSC 8776, see Isopropylbenzene 
NSC 8781, see Decane 
NSC 8800, see Nitroethane 
NSC 8819, see Acrolein 
NSC 8824, see Ethyl bromide 
NSC 8837, see 2-Ethoxyethanol 
NSC 8841, see Furfural 
NSC 8843, see Furfuryl alcohol 
NSC 8905, see Diethyl phthalate 
NSC 8926, see Ronnel 
NSC 8930, see Heptachlor 
NSC 8931, see Chlordane 
NSC 8933, see Parathion 
NSC 8934, see Dieldrin 
NSC 8935, see Dieldrin, Endrin 
NSC 8937, see Aldrin 
NSC 8939, see p,p′-DDT 
NSC 8943, see EPN 
NSC 8945, see Methoxychlor 
NSC 8950, see Diuron 
NSC 9005, see Diacetone alcohol 
NSC 9224, see Hexachloroethane 
NSC 9235, see Hexachlorocyclopentadiene 
NSC 9237, see 2-Methyl-1,3-butadiene 
NSC 9243, see Hexachlorobenzene 
NSC 9247, see Hydroquinone 
NSC 9260, see Isoamyl acetate 
NSC 9295, see Isopropyl acetate 
NSC 9298, see Butyl acetate 
NSC 9366, see Methyl iodide 
NSC 9376, see Morpholine 
NSC 9391, see Methylcyclohexane 
NSC 9400, see α-Methylstyrene 
NSC 9568, see Maleic anhydride 
NSC 9574, see 3-Nitroaniline 
NSC 9577, see 2-Nitrotoluene 
NSC 9578, see 3-Nitrotoluene 
NSC 9579, see 4-Nitrotoluene 
NSC 9792, see p-Chloronitrobenzene 
NSC 9796, see 2-Nitroaniline 
NSC 9822, see Octane 
NSC 9777, see Tetrachloroethylene 
NSC 10431, see Phthalic anhydride 
NSC 11808, see δ-BHC 
NSC 12279, see 2-Acetylaminofluorene 
NSC 137651, see Maleic anhydride 
NSC 137652, see Maleic anhydride 
NSC 137653, see Maleic anhydride 
NSC 14707, see Tetraethyl pyrophosphate 
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NSC 16146, see Tetranitromethane 
NSC 16941, see Propylbenzene 
NSC 14916, see Biphenyl 
NSC 15091, see 4-Methyl-1-pentene 
NSC 15136, see Diisobutyl ketone 
NSC 15318, see Di-n-octyl phthalate 
NSC 15348, see o-Toluidine 
NSC 15398, see Dimethyl phthalate 
NSC 17069, see Bis(2-ethylhexyl) phthalate 
NSC 17534, see Pyrene 
NSC 18589, see Chloroprene 
NSC 18596, see Allyl glycidyl ether 
NSC 19311, see Phenyl ether 
NSC 20939, see Allyl chloride 
NSC 21626, see β-Propiolactone 
NSC 21914, see Benzo[a]pyrene 
NSC 22433, see Dibenz[a,h]anthracene 
NSC 23076, see 2-Methylphenol 
NSC 23226, see N-Nitrosodimethylamine 
NSC 23691, see 4-Methyloctane 
NSC 23696, see 2,3-Dimethylpentane 
NSC 24146, see Methyl acrylate 
NSC 24835, see Cyclohexene 
NSC 24836, see Methylcyclopentane 
NSC 24837, see 2,3-Dimethylbutane 
NSC 24840, see 2-Methylhexane 
NSC 24845, see 3-Methylheptane 
NSC 24846, see 2,3,4-Trimethylpentane 
NSC 24848, see Isobutylbenzene 
NSC 25499, see sec-Butyl alcohol 
NSC 26256, see Phenanthrene 
NSC 27002, see 1,2,4,5-Tetrabromobenzene 
NSC 27003, see 1,2,4,5-Tetrachlorobenzene 
NSC 27311, see Carbaryl 
NSC 30300, see 1-Propanol 
NSC 30602, see Diethylamine 
NSC 30970, see Benzo[a]anthracene 
NSC 31211, see Pindone 
NSC 33307, see 1,3-Dichloro-5,5-dimethylhydantoin 
NSC 33942, see 1,4-Dibromobenzene 
NSC 35403, see 1,2,3-Trichloropropane 
NSC 35762, see Diethylamine 
NSC 36324, see p-Quinone 
NSC 36808, see Phenol 
NSC 36941, see 4- Chloroaniline 
NSC 36947, see Picric acid 
NSC 36949, see 2,4,6-Trinitrotoluene 
NSC 37565, see Naphthalene 
NSC 38630, see 1,3-Dichloro-5,5-dimethylhydantoin 
NSC 38717, see Mesityl oxide 
NSC 405073, see Thiophene 
NSC 406333, see Toluene 
NSC 406697, see 1,2,4-Trichlorobenzene 
NSC 406889, see 1,1,2,2-Tetrabromoethane 
NSC 46096, see Glycidol 
NSC 46470, see Mevinphos 
NSC 49512, see Thiram 
NSC 50729, see Hexachlorobenzene 
NSC 54711, see Cyclohexanol 
NSc 56147, see Picric acid 
NSC 56194, see Dimethyl sulfate 
NSC 56354, see Crotonaldehyde 
NSC 56759, see 2,4-Toluene diisocynate 
NSC 57858, see Tetrahydrofuran 
NSC 59719, see tert-Butyl acetate 
NSC 59813, see Warfarin 
NSC 59821, see Acenaphthylene 

NSC 60161, see 5-Methyl-3-heptanone 
NSC 60213, see Cyclopentane 
NSC 60512, see trans-1,2-Dichloroethylene 
NSC 60517, see 1,1-Dimethylhydrazine 
NSC 60644, see 1,2-Dichlorobenzene 
NSC 60682, see 1,2-Dinitrobenzene 
NSC 60759, see 2-Butoxyethanol 
NSC 60912, see 1,1,2,2-Tetrachloroethane 
NSC 61769, see m-Xylene 
NSC 61839, see 4-Chlorophenyl phenyl ether 
NSC 61989, see 2,4-Dimethylpentane 
NSC 62439, see 1,3,5-Tribromobenzene 
NSC 62774, see Oxalic acid 
NSC 62775, see Isopropylamine 
NSC 62782, see 1-Butanol 
NSC 62784, see Hexane 
NSC 62785, see Styrene 
NSC 64323, see Methyl isocyanate 
NSC 65599, see 1,2,3-Trimethylbenzene 
NSC 65600, see 1,2,4-Trimethylbenzene 
NSC 65657, see 2,2,5-Trimethylhexane 
NSC 66403, see Sulfotepp 
NSC 66449, see Pyrene 
NSC 66496, see 2-Methylpentane 
NSC 66497, see 3-Methylpentane 
NSC 66539, see 1-Methylcyclohexene 
NSC 67315, see Benzene 
NSC 68074, see Butyl mercaptan 
NSC 68472, see Hexane 
NSC 70930, see Ethyl acetate 
NSC 71001, see Benzyl butyl phthalate 
NSC 72025, see Propyl acetate 
NSC 72415, see Pentane 
NSC 72419, see p-Xylene 
NSC 72430, see Nonane 
NSC 73902, see 1,4-Pentadiene 
NSC 73908, see 2-Methyl-1-pentene 
NSC 73937, see 3-Methylhexane 
NSC 73947, see Propylcyclopentane 
NSC 73945, see 1,1,3-Trimethylcyclopentane 
NSC 73954, see 2,2,4-Trimethylpentane 
NSC 73965, see 1,1,3-Trimethylcyclohexane 
NSC 74121, see 1-Hexene 
NSC 74126, see 2,2-Dimethylbutane 
NSC 74131, see cis-2-Heptene, trans-2-Heptene 
NSC 74149, see Ethylcyclopentane 
NSC 74150, see 3,3-Dimethylpentane 
NSC 74157, see cis-1,2-Dimethylcyclohexane 
NSC 74158, see trans-1,2-Dimethylcyclohexane 
NSC 77361, see Chloroform 
NSC 77453, see Decahydronaphthalene 
NSC 77452, see Decahydronaphthalene 
NSC 78934, see 1,2,3,5-Tetrachlorobenzene 
NSC 85232, see Methanol 
NSC 87376, see 2-Methylanthracene 
NSC 89273, see Benzo[e]pyrene 
NSC 89275, see Benzo[ghi]perylene 
NSC 89365, see Benzo[b]fluoranthene 
NSC 89685, see Methylamine 
NSC 93698, see Indoline 
NSC 93877, see Ethyl mercaptan 
NSC 97063, see Carbon tetrachloride 
NSC 100036, see Ethyl ether 
NSC 100734, see 5-Methyl-3-heptanone 
NSC 112725, see p-Phenylenediamine 
NSC 119476, see 2-Methylbutane 
NSC 124034, see Ethylenimine 
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NSC 124035, see Ethylenimine 
NSC 124036, see Ethylenimine 
NSC 132953, see Acetic acid 
NSC 135802, see Acetone 
NSC 134422, see Ethylenimine 
NSC 137561, see Maleic anhydride 
NSC 141218, see Picric acid 
NSC 146583, see 1-Methylphenanthrene 
NSC 146746, see Benzidine 
NSC 167822, see Carbofuran 
NSC 168933, see Picric acid 
NSC 174083, see Phenyl ether 
NSC 196335, see Ethylenimine 
NSC 203105, see Butyl mercaptans 
NSC 221282, see Picric acid 
NSC 231371, see Dieldrin 
NSC 243655, see Octachloronaphthalene 
NSC 263497, see Pentachlorophenol 
NSC 403656, see Cyclohexanol 
NSC 403657, see Isophorone 
NSC 404840, see EPN 
NSC 405071, see Methyl acetate 
NSC 405074, see 1,1,2-Trichloroethane 
NSC 406122, see Methylene chloride 
NSC 406123, see Pyridine 
NSC 406139, see Decahydronaphthalene 
NSC 406578, see Ethyl formate 
NSC 406647, see Bis(2-chloroethyl) ether 
NSC 406835, see Cyclohexane 
NSC 406903, see Ethylbenzene 
NSC 406913, see Diisobutyl ketone 
NSC 57868, see Triphenyl phosphate 
NSC 622696, see Thiram 
N-serve, see Nitrapyrin 
N-serve nitrogen stabilizer, see Nitrapyrin 
NTM, see Dimethyl phthalate 
Nuoplaz DOP, see Bis(2-ethylhexyl) phthalate 
Nurelle, see 2,4,5-Trichlorophenol 
Nuva, see Dichlorvos 
Nuvan, see Dichlorvos 
Nuvan 7, see Dichlorvos 
Nuvan 100EC, see Dichlorvos 
Nuvanol, see Dichlorvos 
O-2712, see Ethyl mercaptan 
OCBM, see o-Chlorobenzylidenemalononitrile 
OCN, see Octachloronaphthalene 
Octachlor, see Chlordane 
1,2,4,5,6,7,8,8-Octachlor-2,3,3a,4,7,7a-hexahydro-4,7-

methanoindene, see Chlordane 
Octachlorocamphene, see Toxaphene 
Octachlorodihydrodicyclopentadiene, see Chlordane 
Octachlorohexahydromethanoindene, see Chlordane 
1,2,4,5,6,7,8,8-Octachloro-2,3,3a,4,7,7a-hexahydro-4,7-

methylene indane, see Chlordane 
Octachloro-4,7-methanohydroindane, see Chlordane 
Octachloro-4,7-methanotetrahydroindane, see Chlordane 
1,2,4,5,6,7,8,8-Octachloro-4,7-methano-3a,4,7,7a-tetra-

hydroindane, see Chlordane 
1,2,3,4,5,6,7,8-Octachloronaphthalene, see 

Octachloronaphthalene 
1,2,4,5,6,7,8,8-Octachloro-3a,4,7,7a-tetrahydro-4,7-

methanoindan, see Chlordane, trans-Chlordane 
α-1,2,4,5,6,7,8,8-Octachloro-3a,4,7,7a-tetrahydro-4,7-

methanoindan, see Chlordane 
1,2,4,5,6,7,8,8-Octachloro-3a,4,7,7a-tetrahydro-4,7-

methanoindane, see Chlordane 
1,2,4,5,6,7,8,8-Octachloro-3a,4,7,7a-tetrahydro-4,7-

methyleneindane, see Chlordane 
Octaklor, see Chlordane 
Octalene, see Aldrin 
Octalox, see Dieldrin 
n-Octane, see Octane 
Octanex, see Endrin 
Octaterr, see Chlordane 
Oct-1-ene, see 1-Octene 
α-Octene, see 1-Octene 
Octoil, see Bis(2-ethylhexyl) phthalate 
1-Octylene, see 1-Octene 
α-Octylene, see 1-Octene 
Octyl phthalate, see Bis(2-ethylhexyl) phthalate, Di-n-octyl 

phthalate 
n-Octyl phthalate, see Di-n-octyl phthalate 
ODB, see 1,2-Dichlorobenzene 
ODCB, see 1,2-Dichlorobenzene 
Oil of bitter almonds, see Nitrobenzene 
Oil of mirbane, see Nitrobenzene 
Oil of myrbane, see Nitrobenzene 
Oil yellow, see p-Dimethylaminoazobenzene 
Oil yellow 20, see p-Dimethylaminoazobenzene 
Oil yellow 2625, see p-Dimethylaminoazobenzene 
Oil yellow 7463, see p-Dimethylaminoazobenzene 
Oil yellow BB, see p-Dimethylaminoazobenzene 
Oil yellow D, see p-Dimethylaminoazobenzene 
Oil yellow DN, see p-Dimethylaminoazobenzene 
Oil yellow FF, see p-Dimethylaminoazobenzene 
Oil yellow FN, see p-Dimethylaminoazobenzene 
Oil yellow G, see p-Dimethylaminoazobenzene 
Oil yellow G-2, see p-Dimethylaminoazobenzene 
Oil yellow 2G, see p-Dimethylaminoazobenzene 
Oil yellow GG, see p-Dimethylaminoazobenzene 
Oil yellow GR, see p-Dimethylaminoazobenzene 
Oil yellow II, see p-Dimethylaminoazobenzene 
Oil yellow N, see p-Dimethylaminoazobenzene 
Oil yellow PEL, see p-Dimethylaminoazobenzene 
OKO, see Dichlorvos 
Olamine, see Ethanolamine 
Oleal yellow 2G, see p-Dimethylaminoazobenzene 
Oleofos 20, see Parathion 
Oleoparaphene, see Parathion 
Oleoparathene, see Parathion 
Oleoparathion, see Parathion 
Oleophosphothion, see Malathion 
Olitref, see Trifluralin 
Olititox, see Carbaryl 
Oltitox, see Carbaryl 
Omal, see 2,4,6-Trichlorophenol 
OMB, see Methanol 
Omchlor, see 1,3-Dichloro-5,5-dimethylhydantoin 
OME, see Methanol 
OMS 1, see Malathion 
OMS 14, see Dichlorvos 
OMS 16, see p,p′-DDT 
OMS 18, see Dieldrin 
OMS 19, see Parathion 
OMS 29, see Carbaryl 
OMS, see Ronnel 
OMS 193, see Heptachlor 
OMS 194, see Aldrin 
OMS 197, see Endrin 
OMS 219, see EPN 
OMS 466, see Methoxychlor 
OMS-570, see α-Endosulfan, β-Endosulfan 
OMS 629, see Carbaryl 
OMS 864, see Carbofuran 
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OMS 971, see Chlorpyrifos 
OMS 1078, see p,p′-DDD 
OMS 1437, see Chlordane 
Omnitox, see Lindane 
ONA, see 2-Nitroaniline 
ONP, see 2-Nitrophenol 
ONT, see 2-Nitrotoluene 
Optal, see 1-Propanol 
Optimum, see Acrylamide 
Orac TMTD, see Thiram 
Orange base CIBA II, see 2-Nitroaniline 
Orange base IRGA I, see 3-Nitroaniline 
Orange base IRGA II, see 2-Nitroaniline 
Orange GRS salt, see 2-Nitroaniline 
Orange salt CIBA II, see 2-Nitroaniline 
Orange salt IRGA II, see 2-Nitroaniline 
Organol yellow ADM, see p-Dimethylaminoazobenzene 
Orient oil yellow GG, see p-Dimethylaminoazobenzene 
Orsin, see p-Phenylenediamine 
Ortard, see N-Nitrosodiphenylamine 
Ortho 4355, see Naled 
Ortho brusk killer A, see α-Methylstyrene 
Orthocresol, see 2-Methylphenol 
Orthodibrom, see Naled 
Orthodibromo, see Naled 
Orthodichlorobenzene, see 1,2-Dichlorobenzene 
Orthodichlorobenzol, see 1,2-Dichlorobenzene 
Orthoklor, see Chlordane 
Orthomalathion, see Malathion 
Orthonitroaniline, see 2-Nitroaniline 
Orthophos, see Parathion 
Orvinyl carbinol, see Allyl alcohol 
OS 1987, see 1,2-Dibromo-3-chloropropane 
OS 2046, see Mevinphos 
Osmosol extra, see 1-Propanol 
Ottafact, see p-Chloro-m-cresol 
Ovadziak, see Lindane 
Owadziak, see Lindane 
1-Oxa-4-azacyclohexane, see Morpholine 
3-Oxa-1-butanol, see Methyl cellosolve 
Oxacyclopentane, see Tetrahydrofuran 
3-Oxa-1-heptanol, see 2-Butoxyethanol 
Oxetan-2-one, see β-Propiolactone 
2-Oxetanone, see β-Propiolactone 
Oxidation base 10, see p-Phenylenediamine 
Oxidation base 10a, see p-Phenylenediamine 
Oxiranemethanol, see Glycidol 
Oxiranylmethanol, see Glycidol 
Oxitol, see 2-Ethoxyethanol 
Oxitol acetate, see 2-Ethoxyethyl acetate 
2-Oxobornane, see Camphor 
Oxocyclohexane, see Cyclohexanone 
Oxolane, see Tetrahydrofuran 
Oxomethane, see Formaldehyde 
Oxybenzene, see Phenol 
1,1′-Oxybisbenzene, see Phenyl ether 
1,1′-Oxybis(2-chloroethane), see Bis(2-chloroethyl) ether 
Oxybis(chloromethane), see sym-Dichloromethyl ether 
2,2′-Oxybis(1-chloropropane), see Bis(2-chloroisopropyl) 

ether 
1,1′-Oxybis(ethane), see Ethyl ether 
2,2′-Oxybis(propane), see Isopropyl ether 
Oxy DBCP, see 1,2-Dibromo-3-chloropropane 
Oxymethylene, see Formaldehyde 
Oxytol acetate, see 2-Ethoxyethyl acetate 
o-Oxytoluene, see 2-Methylphenol 
p-Oxytoluene, see 4-Methylphenol 

P-1000, see Ethylenimine 
PAC, see Parathion 
Pacol, see Parathion 
Palagon, see Methyl methacrylate 
Palatinol A, see Diethyl phthalate 
Palatinol AH, see Bis(2-ethylhexyl) phthalate 
Palatinol BB, see Benzyl butyl phthalate 
Palatinol C, see Di-n-butyl phthalate 
Palatinol M, see Dimethyl phthalate 
PAN, see Phthalic anhydride 
Panam, see Carbaryl 
Panaplate, see Dichlorvos 
Panoram 75, see Thiram 
Panoram D-31, see Dieldrin 
Panthion, see Parathion 
Papite, see Acrolein 
Para, see p-Phenylenediamine 
Parachlorocidum, see p,p′-DDT 
Paracide, see 1,4-Dichlorobenzene 
Para-cresol, see 4-Methylphenol 
Para crystals, see 1,4-Dichlorobenzene 
Paradi, see 1,4-Dichlorobenzene 
Paradichlorobenzene, see 1,4-Dichlorobenzene 
Paradichlorobenzol, see 1,4-Dichlorobenzene 
Paradow, see 1,4-Dichlorobenzene 
Paradust, see Parathion 
Paraflow, see Parathion 
Paraform, see Formaldehyde 
Paramar, see Parathion 
Paramar 50, see Parathion 
Paramethylphenol, see 4-Methylphenol 
Paraminodiphenyl, see 4-Aminobiphenyl 
Paramoth, see 1,4-Dichlorobenzene 
Paranaphthalene, see Anthracene 
Paranuggetts, see 1,4-Dichlorobenzene 
Paraphos, see Parathion 
Paraspray, see Parathion 
Parathene, see Parathion 
Parathion-ethyl, see Parathion 
Parawet, see Parathion 
Parazene, see 1,4-Dichlorobenzene 
Parmetol, see p-Chloro-m-cresol 
Parodi, see 1,4-Dichlorobenzene 
Parol, see p-Chloro-m-cresol 
PCB, see Pentachlorobenzene 
PCBz, see Pentachlorobenzene 
PCC, see Toxaphene 
PCCP, see Hexachlorocyclopentadiene 
PCE, see Tetrachloroethylene 
PCL, see Hexachlorocyclopentadiene 
PCMC, see p-Chloro-m-cresol 
PCNB, see p-Chloronitrobenzene 
PCP, see Pentachlorophenol 
PD 5, see Mevinphos 
PDAB, see p-Dimethylaminoazobenzene 
PDB, see 1,4-Dichlorobenzene 
PDCB, see 1,4-Dichlorobenzene 
Pear oil, see Isoamyl acetate, Amyl acetate 
PEB1, see p,p′-DDT 
Pedraczak, see Lindane 
Pegalan, see Methyl methacrylate 
PEI, see Ethylenimine 
PEI-600, see Ethylenimine 
PEI-1400, see Ethylenimine 
PEI-1500, see Ethylenimine 
PEI-2750, see Ethylenimine 
Pelagol D, see p-Phenylenediamine 
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Pelagol DR, see p-Phenylenediamine 
Pelagol grey D, see p-Phenylenediamine 
Peltol D, see p-Phenylenediamine 
Penchlorol, see Pentachlorophenol 
Pennamine, see 2,4-D 
Pennamine D, see 2,4-D 
Penphene, see Toxaphene 
Penphos, see Parathion 
Penta, see Pentachlorophenol 
Pent-acetate, see Amyl acetate 
Pent-acetate 28, see Amyl acetate 
Pentachlorfenol, see Pentachlorophenol 
Pentachlorin, see p,p′-DDT 
Pentachlorofenol, see Pentachlorophenol 
Pentachlorofenolo, see Pentachlorophenol 
Pentachlorophenate, see Pentachlorophenol 
2,3,4,5,6-Pentachlorophenol, see Pentachlorophenol 
Pentachlorophenyl chloride, see Hexachlorobenzene 
Pentacon, see Pentachlorophenol 
Penta-1,4-diene, see 1,4-Pentadiene 
Pentakil, see Pentachlorophenol 
Pentalin, see Pentachloroethane 
Pentaline, see Pentachloroethane 
Pentamethylene, see Cyclopentane 
n-Pentane, see Pentane 
normal-Pentane, see Pentane 
tert-Pentane, see 2,2-Dimethylpropane 
1-Pentanol acetate, see Amyl acetate 
2-Pentanol acetate, see sec-Amyl acetate 
Pentan-2-one, see 2-Pentanone 
Penta ready, see Pentachlorophenol 
Pentasol, see Pentachlorophenol 
Penta WR, see Pentachlorophenol 
Pentech, see p,p′-DDT 
Pent-1-ene, see 1-Pentene 
cis-Pent-2-ene, see cis-2-Pentene 
cis-Pentene-2, see cis-2-Pentene 
(E)-2-Pentene-2, see trans-2-Pentene 
(Z)-2-Pentene-2, see cis-2-Pentene 
trans-Pentene-2, see trans-2-Pentene 
trans-Pent-2-ene, see trans-2-Pentene 
Pentole, see Cyclopentadiene 
1-Pentyl acetate, see Amyl acetate 
2-Pentyl acetate, see sec-Amyl acetate 
n-Pentyl acetate, see Amyl acetate 
Pentyl acetic ester, see Amyl acetate 
Pentylcyclopentamethylene, see Pentylcyclopentane 
n-Pentylcyclopentane, see Pentylcyclopentane 
1-Pentylene, see 1-Pentene 
2-Pentyl ethanoate, see sec-Amyl acetate 
sec-Pentyl ethanoate, see Amyl acetate 
Penwar, see Pentachlorophenol 
Peratox, see Pentachlorophenol 
Perawin, see Tetrachloroethylene 
PERC, see Tetrachloroethylene 
Perchlor, see Tetrachloroethylene 
Perchlorethylene, see Tetrachloroethylene 
Perchlorobenzene, see Hexachlorobenzene 
Perchlorobutadiene, see Hexachlorobutadiene 
Perchlorocyclopentadiene, see Hexachlorocyclopentadiene 
Perchloro-1,3-cyclopentadiene, see 

Hexachlorocyclopentadiene 
Perchloroethane, see Hexachloroethane 
Perchloroethylene, see Tetrachloroethylene 
Perchloromethane, see Carbon tetrachloride 
Perchloronaphthalene, see Octachloronaphthalene 
Perclene, see Tetrachloroethylene 

Perclene D, see Tetrachloroethylene 
Percosolv, see Tetrachloroethylene 
Perdilaton, see 2-Diethylaminoethanol 
Per-Ex, see Tetrachloroethylene 
Perhydronaphthalene, see Decahydronaphthalene 
trans-Perhydronaphthalene, see Decahydronaphthalene 
Periethylenenaphthalene, see Acenaphthene 
Peritonan, see p-Chloro-m-cresol 
Perk, see Tetrachloroethylene 
Perklone, see Tetrachloroethylene 
Perm-a-chlor, see Trichloroethylene 
Permacide, see Pentachlorophenol 
Perm-a-clor, see Trichloroethylene 
Perm-a-kleen, see Pentachlorophenol 
Per-Ex, see Tetrachloroethylene 
Permasan, see Pentachlorophenol 
Permatox DP-2, see Pentachlorophenol 
Permatox Penta, see Pentachlorophenol 
Permite, see Pentachlorophenol 
Perna, see Octachloronaphthalene 
Persec, see Tetrachloroethylene 
Persia-Perazol, see 1,4-Dichlorobenzene 
Pertite, see Picric acid 
Pestmaster, see Ethylene dibromide, Methyl bromide 
Pestmaster EDB-85, see Ethylene dibromide 
Pestox plus, see Parathion 
Pethion, see Parathion 
Petrol yellow WT, see p-Dimethylaminoazobenzene 
Petzinol, see Trichloroethylene 
Pflanzol, see Lindane 
Phenachlor, see 2,4,5-Trichlorophenol, 2,4,6-Trichloro-

phenol 
Phenacide, see Toxaphene 
Phenaclor, see 2,4,6-Trichlorophenol 
Phenacyl chloride, see α-Chloroacetophenone 
Phenador-X, see Biphenyl 
Phenanthracene, see Phenanthrene 
Phenanthren, see Phenanthrene 
Phenantrin, see Phenanthrene 
Phenatox, see Toxaphene 
Phenchlorfos, see Ronnel 
Phene, see Benzene 
Phenethylene, see Styrene 
Phenic acid, see Phenol 
Phenic alcohol, see Phenol 
Phenoclor DP6, see PCB-1260 
Phenohep, see Hexachloroethane 
Phenol alcohol, see Phenol 
Phenol carbinol, see Benzyl alcohol 
Phenol trinitrate, see Picric acid 
Phenox, see 2,4-D 
Phenoxybenzene, see Phenyl ether 
4-Phenoxybromobenzene, see 4-Bromophenyl phenyl ether  
p-Phenoxybromobenzene, see 4-Bromophenyl phenyl ether  
4-Phenoxychlorobenzene, see 4-Chlorophenyl phenyl ether  
p-Phenoxychlorobenzene, see 4-Chlorophenyl phenyl ether  
Phenphane, see Toxaphene 
3-(1′-Phenyl-2′-acetylethyl)-4-hydroxycoumarin, see 

Warfarin 
3-α-Phenyl-β-acetylethyl-4-hydroxycoumarin, see Warfarin 
Phenylamine, see Aniline 
4-Phenylaniline, see 4-Aminobiphenyl 
p-Phenylaniline, see 4-Aminobiphenyl 
Phenylbenzene, see Biphenyl 
Phenyl bromide, see Bromobenzene 
Phenyl-4-bromophenyl ether, see 4-Bromophenyl phenyl 
Phenyl-p-bromophenyl ether, see 4-Bromophenyl phenyl 
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1-Phenylbutane, see Butylbenzene 
1-Phenyl-n-butane, see Butylbenzene 
2-Phenylbutane, see sec-Butylbenzene 
Phenyl carbinol, see Benzyl alcohol 
Phenylcarboxylic acid, see Benzoic acid 
Phenyl chloride, see Chlorobenzene 
Phenyl chloromethyl ketone, see α-Chloroacetophenone 
1,4-Phenylenediamine, see p-Phenylenediamine 
m-Phenylene dichloride, see 1,2-Dichlorobenzene 
1,10-(1,2-Phenylene)pyrene, see Indeno[1,2,3-cd]pyrene 
1,10-(o-Phenylene)pyrene, see Indeno[1,2,3-cd]pyrene 
2,3-Phenylene-o-pyrene, see Indeno[1,2,3-cd]pyrene 
2,3-Phenylenepyrene, see Indeno[1,2,3-cd]pyrene 
3,4-(o-Phenylene)pyrene, see Indeno[1,2,3-cd]pyrene 
o-Phenylenepyrene, see Indeno[1,2,3-cd]pyrene 
Phenylethane, see Ethylbenzene 
Phenylethene, see Styrene 
Phenylethylene, see Styrene 
Phenylformic acid, see Benzoic acid 
Phenyl hydrate, see Phenol 
Phenyl hydride, see Benzene 
Phenyl hydroxide, see Phenol 
Phenylic acid, see Phenol 
Phenylic alcohol, see Phenol 
Phenylmethane, see Toluene 
Phenyl methanol, see Benzyl alcohol 
Phenyl methyl alcohol, see Benzyl alcohol 
N-Phenylmethylamine, see Methylaniline 
1-Phenyl-2-methylpropane, see Isobutylbenzene 
2-Phenyl-2-methylpropane, see sec-Butylbenzene 
4-Phenylnitrobenzene, see 4-Nitrobiphenyl 
p-Phenylnitrobenzene, see 4-Nitrobiphenyl 
Phenyl oxide, see Phenyl ether 
Phenyl perchloryl, see Hexachlorobenzene 
Phenyl phosphate, see Triphenyl phosphate 
Phenylphosphonothioic acid, O-ethyl O-p-nitrophenyl ester, 

see EPN 
1-Phenylpropane, see Propylbenzene 
2-Phenylpropane, see Isopropylbenzene 
2-Phenylpropene, see α-Methylstyrene 
β-Phenylpropene, see α-Methylstyrene 
2-Phenylpropylene, see α-Methylstyrene 
β-Phenylpropylene, see α-Methylstyrene 
o-Phenylpyrene, see Indeno[1,2,3-cd]pyrene 
Penyltrimethylmethane, see tert-Butylbenzene 
Philex, see Trichloroethylene 
Phillsolv, see Tetrachloroethylene 
Phortox, see 2,4,5-T 
Phosdrin, see Mevinphos 
cis-Phosdrin, see Mevinphos 
Phosfene, see Mevinphos 
Phosflex 179-C, see Tri-o-cresyl phosphate 
Phoskil, see Parathion 
Phosphemol, see Parathion 
Phosphenol, see Parathion 
Phosphonothioic acid, O,O-diethyl O-(3,5,6-trichloro-2-

pyridinyl) ester, see EPN 
Phosphoric acid, 1,2-dibromo-2,2-dichloroethyl dimethyl 

ester, see Naled 
Phosphoric acid, 2,2-dichloroethenyl dimethyl ester, see 

Dichlorvos 
Phosphoric acid, 2,2-dichlorovinyl dimethyl ester, see 

Dichlorvos 
Phosphoric acid, (1-methoxycarboxypropen-2-yl) dimethyl 

ester, see Mevinphos 
Phosphoric acid, tributyl ester, see Tributyl phosphate 
Phosphoric acid, tri-o-cresyl ester, see Tri-o-cresyl 

phosphate 
Phosphoric acid, triphenyl ester, see Triphenyl phosphate 
Phosphoric acid, tris(2-methylphenyl) ester, see Tri-o- 

cresyl phosphate 
Phosphoric acid, tri-2-tolyl ester, see Tri-o-cresyl phosphate 
Phosphorothioic acid, O,O-diethyl O-(4-nitrophenyl) ester, 

see Parathion 
Phosphorothioic acid, O,O-dimethyl O-(2,4,5-trichloro-

phenyl) ester, see Ronnel 
Phosphorothionic acid, O,O-diethyl O-(3,5,6-trichloro-2-

pyridyl) ester, see Chlorpyrifos 
Phosphostigmine, see Parathion 
Phosphothion, see Malathion 
Phosvit, see Dichlorvos 
Phthalandione, see Phthalic anhydride 
1,3-Phthalandione, see Phthalic anhydride 
Phthalanhydride, see Phthalic anhydride 
o-Phthalic acid, bis(2-ethylhexyl) ester, see Bis(2-

ethylhexyl) phthalate 
o-Phthalic acid, dioctyl ester, see Bis(2-ethylhexyl) 

phthalate 
Phthalic acid anhydride, see Phthalic anhydride 
Phthalic acid, benzyl butyl ester, see Benzyl butyl phthalate 
Phthalic acid, bis(2-ethylhexyl) ester, see Bis(2-ethylhexyl) 

phthalate 
Phthalic acid, dibutyl ester, see Di-n-butyl phthalate 
Phthalic acid, diethyl ester, see Diethyl phthalate 
o-Phthalic acid, diethyl ester, see Diethyl phthalate 
Phthalic acid, dimethyl ester, see Dimethyl phthalate 
o-Phthalic acid, dimethyl ester, see Dimethyl phthalate 
Phthalic acid, dioctyl ester, see Bis(2-ethylhexyl) phthalate 
Phthalic acid, di-n-octyl ester, see Di-n-octyl phthalate 
o-Phthalic acid, di-n-octyl ester, see Di-n-octyl phthalate 
Phthalic acid, ethyl ester, see Diethyl phthalate 
Phthalic acid, methyl ester, see Dimethyl phthalate 
o-Phthalic acid, methyl ester, see Dimethyl phthalate 
Phthalol, see Diethyl phthalate 
Picclor, see Chloropicrin 
Picfume, see Chloropicrin 
Pichloran, see Bis(2-chloroisopropyl) ether 
Picragol, see Picric acid 
Picral, see Picric acid 
Picride, see Chloropicrin 
Picronitric acid, see Picric acid 
Picrylmethylnitramine, see Tetryl 
Picrylnitromethylamine, see Tetryl 
Pied piper mouse seed, see Strychnine 
Pielik, see 2,4-D 
Pillarfuran, see Carbofuran 
Pimelic ketone, see Cyclohexanone 
PIN, see EPN 
Pirofos, see Sulfotepp 
Pittsburgh PX-138, see Bis(2-ethylhexyl) phthalate 
Pivacin, see Pindone 
Pival, see Pindone 
Pivaldione, see Pindone 
2-Pivaloylindane-1,3-dione, see Pindone 
2-Pivaloyl-1,3-indanedione, see Pindone 
Pivalyl, see Pindone 
Pivalyl indandione, see Pindone 
2-Pivalyl-1,3-indandione, see Pindone 
Pivalyl valone, see Pindone 
Placidol E, see Diethyl phthalate 
Planotox, see 2,4-D 
Plant dithio aerosol, see Sulfotepp 
Plantfume 103 smoke generator, see Sulfotepp 
Plantgard, see 2,4-D 
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Platinol AH, see Bis(2-ethylhexyl) phthalate 
Platinol DOP, see Bis(2-ethylhexyl) phthalate 
PNA, see 4-Nitroaniline 
PNB, see 4-Nitrobiphenyl 
PNCB, see p-Chloronitrobenzene 
PNP, see 4-Nitrophenol 
PNT, see 4-Nitrotoluene 
Pomex, see Carbaryl 
Polychlorcamphene, see Toxaphene 
Polychloriunated biphenyl (Aroclor 1016), see PCB-1016 
Polychloriunated biphenyl (Aroclor 1221), see PCB-1221 
Polychloriunated biphenyl (Aroclor 1232), see PCB-1232 
Polychloriunated biphenyl (Aroclor 1242), see PCB-1242 
Polychloriunated biphenyl (Aroclor 1248), see PCB-1248 
Polychloriunated biphenyl (Aroclor 1254), see PCB-1254 
Polychloriunated biphenyl (Aroclor 1254), see PCB-1260 
Polychlorinated camphenes, see Toxaphene 
Polychlorocamphene, see Toxaphene 
Polycizer 162, see Di-n-octyl phthalate 
Polycizer DBP, see Di-n-butyl phthalate 
Polymine P, see Ethylenimine 
Polyram ultra, see Thiram 
Poly-solv EB, see 2-Butoxyethanol 
Poly-solv EE, see 2-Ethoxyethanol 
Poly-solv EE acetate, see 2-Ethoxyethyl acetate 
Poly-solv EM, see Methyl cellosolve 
Polystream, see Benzene 
Pomarsol, see Thiram 
Pomasol, see Thiram 
Pomersol forte, see Thiram 
PPD, see p-Phenylenediamine 
PPzeidan, see p,p′-DDT 
i-PrAc, see Isopropyl acetate 
PrAc, see Propyl acetate 
n-PrAc, see Propyl acetate 
PrBz, see Propylbenzene 
i-PrBz, see Isopropylbenzene 
Prentox, see Dichlorvos 
Preventol CMK, see p-Chloro-m-cresol 
Preventol I, see 2,4,5-Trichlorophenol 
Priltox, see Pentachlorophenol 
Primary amyl acetate, see Amyl acetate 
Primary isoamyl alcohol, see Isoamyl alcohol 
Primary isobutyl alcohol, see Isoamyl alcohol 
Prioderm, see Malathion 
Prist, see Methyl cellosolve 
Profume A, see Chloropicrin 
Profume R 40B1, see Methyl bromide 
Prokarbol, see 4,6-Dinitro-o-cresol 
2-Propanamine, see Isopropylamine 
2-Propaneamine, see Isopropylamine 
Propanol, see 1-Propanol 
Propanol, see 1-Propanol 
Propanolide, see β-Propiolactone 
Propanone, see Acetone 
2-Propanone, see Acetone 
Propan-2-one, see Acetone 
Propellant 12, see Dichlorodifluoromethane 
Propenal, see Acrolein 
Prop-2-en-1-al, see Acrolein 
2-Propenal, see Acrolein 
Propenamide, see Acrylamide 
2-Propenamide, see Acrylamide 
Propenenitrile, see Acrylonitrile 
2-Propenenitrile, see Acrylonitrile 
Propene oxide, see Propylene oxide 
Propenitrile, see Acrylonitrile 

Propenoic acid amide, see Acrylamide 
2-Propenoic acid, ethyl ester, see Ethyl acrylate 
Propenoic acid, methyl ester, see Methyl acrylate 
2-Propenoic acid, methyl ester, see Methyl acrylate 
2-Propenoic acid, 2-methyl methyl ester, see Methyl 

methacrylate 
Propenol, see Allyl alcohol 
1-Propenol-3, see Allyl alcohol 
Propen-1-ol-3, see Allyl alcohol 
1-Propen-3-ol, see Allyl alcohol 
2-Propenol, see Allyl alcohol 
2-Propen-1-ol, see Allyl alcohol 
Propenol-3, see Allyl alcohol 
2-Propen-1-one, see Acrolein 
Propenonitrile, see Acrylonitrile 
Propenyl alcohol, see Allyl alcohol 
2-Propenyl alcohol, see Allyl alcohol 
2-Propenyl chloride, see Allyl chloride 
[(2-Propenyloxy)methyl]oxirane, see Allyl glycidyl ether 
Propine, see Propyne 
Propiolactone, see β-Propiolactone 
1,3-Propiolactone, see β-Propiolactone 
3-Propiolactone, see β-Propiolactone 
β-Propionolactone, see β-Propiolactone 
3-Propionolactone, see β-Propiolactone 
β-Proprolactone, see β-Propiolactone 
n-Propyl acetate, see Propyl acetate 
1-Propyl acetate, see Propyl acetate 
2-Propyl acetate, see Isopropyl acetate 
Propylacetone, see 2-Hexanone 
Propyl alcohol, see 1-Propanol 
1-Propyl alcohol, see 1-Propanol 
Propyl alcohol, see 1-Propanol 
sec-Propylamine, see Isopropylamine 
2-Propylamine, see Isopropylamine 
1-Propylbenzene, see Propylbenzene 
Propyl carbinol, see 1-Butanol 
Propylene aldehyde, see Acrolein, Crotonaldehyde 
Propylene chloride, see 1,2-Dichloropropane 
Propylene dichloride, see 1,2-Dichloropropane 
α,β-Propylene dichloride, see 1,2-Dichloropropane 
1,2-Propylene oxide, see Propylene oxide 
Propyl ester of acetic acid, see Propyl acetate 
Propylethylene, see 1-Pentene 
5-Propylhexane, see 4-Methyloctane 
Propyl hydride, see Propane 
Propylic alcohol, see 1-Propanol 
Propyl iodide, see 1-Iodopropane 
n-Propyl iodide, see 1-Iodopropane 
Propylmethanol, see 1-Butanol 
Propyl methyl ketone, see 2-Pentanone 
n-Propyl nitrate, see Propyl nitrate 
1-Propyne, see Propyne 
Prosevor 85, see Carbaryl 
Prothromadin, see Warfarin 
PS, see Chloropicrin 
Pseudobutylbenzene, see tert-Butylbenzene 
Pseudocumene, see 1,2,4-Trimethylbenzene 
Pseudocumol, see 1,2,4-Trimethylbenzene 
Puralin, see Thiram 
PX 104, see Di-n-butyl phthalate 
PX 138, see Di-n-octyl phthalate 
Pyranton, see Diacetone alcohol 
Pyranton A, see Diacetone alcohol 
β-Pyrene, see Pyrene 
2-Pyridinamine, see 2-Aminopyridine 
α-Pyridinamine, see 2-Aminopyridine 
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2-Pyridylamine, see 2-Aminopyridine 
α-Pyridylamine, see 2-Aminopyridine 
β-Pyrine, see Pyrene 
Pyrinex, see Chlorpyrifos 
Pyroacetic acid, see Acetone 
Pyroacetic ether, see Acetone 
Pyrobenzol, see Benzene 
Pyrobenzole, see Benzene 
Pyrofax, see Butane 
Pyroligneous acid, see Acetic acid 
Pyromucic aldehyde, see Furfural 
Pyropentylene, see Cyclopentadiene 
Pyrophosphoric acid, tetraethyl ester, see Tetraethyl 

pyrophosphate 
Pyrophosphorodithioic acid O,O,O,O-tetraethyl 

dithionopyrophosphate, see Sulfotepp 
Pyrophosphorodithioic acid, tetraethyl ester, see Sulfotepp 
Pyroxylic spirit, see Methanol 
Pyrrolylene, see 1,3-Butadiene 
QCB, see Pentachlorobenzene 
Quakeral, see Furfural 
Quellada, see Lindane 
Quinol, see Hydroquinone 
β-Quinol, see Hydroquinone 
Quinone, see Hydroquinone, p-Quinone 
4-Quinone, see p-Quinone 
Quintox, see Dieldrin 
R 10, see Carbon tetrachloride 
R 11, see Trichlorofluoromethane 
R 12, see Dichlorodifluoromethane 
R 12B2, see Dibromodifluoromethane 
R 13B1, see Bromotrifluoromethane 
R 20, see Chloroform 
R 20 (refrigerant), see Chloroform 
R 21, see Dichlorofluoromethane 
R 30, see Methylene chloride 
R 113, see 1,1,2-Trichlorotrifluoroethane 
R160, see Chloroethane 
R 600, see Butane 
R 600A, see 2-Methylpropane 
R 717, see Ammonia 
Racon 21, see Dichlorofluoromethane 
Rafex, see 4,6-Dinitro-o-cresol 
Rafex 35, see 4,6-Dinitro-o-cresol 
Raphatox, see 4,6-Dinitro-o-cresol 
Raschit, see p-Chloro-m-cresol 
Raschit K, see p-Chloro-m-cresol 
Rasenanicon, see p-Chloro-m-cresol 
Rat-a-way, see Warfarin 
Rat-b-gon, see Warfarin 
Rat-gard, see Warfarin 
Rat-kill, see Warfarin 
Rat & mice bait, see Warfarin 
Rat-mix, see Warfarin 
Rat-o-cide #2, see Warfarin 
Rat-ola, see Warfarin 
Ratorex, see Warfarin 
Ratox, see Warfarin 
Ratoxin, see Warfarin 
Ratron, see Warfarin 
Ratron G, see Warfarin 
Rats-no-more, see Warfarin 
Rattrack, see ANTU 
Rat-trol, see Warfarin 
Rattu, see ANTU 
Rattunal, see Warfarin 
Ravatite, see Phenanthrene 

Ravyon, see Carbaryl 
Rax, see Warfarin 
RB, see Parathion 
RC plasticizer DOP, see Bis(2-ethylhexyl) phthalate 
RCRA waste number D013, see Endrin 
RCRA waste number F027, see Pentachlorophenol, 2,4,5-T, 

2,4,5-Trichlorophenol, 2,4,6-Trichlorophenol 
RCRA waste number P001, see Warfarin 
RCRA waste number P003, see Acrolein 
RCRA waste number P004, see Aldrin 
RCRA waste number P005, see Allyl alcohol 
RCRA waste number P016, see sym-Dichloromethyl ether 
RCRA waste number P022, see Carbon disulfide 
RCRA waste number P023, see Chloroacetaldehyde 
RCRA waste number P024, see 4-Chloroaniline 
RCRA waste number P028, see Benzyl chloride 
RCRA waste number P037, see Dieldrin 
RCRA waste number P047, see 4,6-Dinitro-o-cresol 
RCRA waste number P048, see 2,4-Dinitrophenol 
RCRA waste number P051, see Endrin 
RCRA waste number P054, see Ethylenimine 
RCRA waste number P059, see Heptachlor 
RCRA waste number P064, see Methyl isocyanates 
RCRA waste number P068, see Methylhydrazine 
RCRA waste number P072, see ANTU 
RCRA waste number P077, see 4-Nitroaniline 
RCRA waste number P082, see N-Nitrosodimethylamine 
RCRA waste number P089, see Parathion 
RCRA waste number P108, see Strychnine 
RCRA waste number P109, see Sulfotepp 
RCRA waste number P111, see Tetraethyl pyrophosphate 
RCRA waste number P112, see Tetranitromethane 
RCRA waste number P123, see Toxaphene 
RCRA waste number P127, see Carbofuran 
RCRA waste number U001, see Acetaldehyde 
RCRA waste number U002, see Acetone 
RCRA waste number U003, see Acetonitrile 
RCRA waste number U005, see 2-Acetylaminofluorene 
RCRA waste number U007, see Acrylamide 
RCRA waste number U009, see Acrylonitrile 
RCRA waste number U012, see Aniline 
RCRA waste number U018, see Benzo[a]anthracene 
RCRA waste number U019, see Benzene 
RCRA waste number U021, see Benzidine 
RCRA waste number U022, see Benzo[a]pyrene 
RCRA waste number U024, see Bis(2-chloroethoxy)-

methane 
RCRA waste number U025, see Bis(2-chloroethyl) ether 
RCRA waste number U027, see Bis(2-chloroisopropyl) 

ether 
RCRA waste number U028, see Bis(2-ethylhexyl) phthalate 
RCRA waste number U029, see Methyl bromide 
RCRA waste number U030, see 4-Bromophenyl phenyl 

ether 
RCRA waste number U031, see 1-Butanol 
RCRA waste number U036, see Chlordane, cis-Chlordane, 

trans-Chlordane 
RCRA waste number U037, see Chlorobenzene 
RCRA waste number U039, see p-Chloro-m-cresol 
RCRA waste number U041, see Epichlorohydrin 
RCRA waste number U042, see 2-Chloroethyl vinyl ether 
RCRA waste number U043, see Vinyl chloride 
RCRA waste number U044, see Chloroform 
RCRA waste number U045, see Methyl chloride 
RCRA waste number U047, see 2-Chloronaphthalene 
RCRA waste number U048, see 2-Chlorophenol 
RCRA waste number U050, see Chrysene 
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RCRA waste number U052, see 2-Methylphenol 
RCRA waste number U053, see Crotonaldehyde 
RCRA waste number U055, see Isopropylbenzene 
RCRA waste number U056, see Cyclohexane 
RCRA waste number U057, see Cyclohexanone 
RCRA waste number U060, see p,p′-DDD 
RCRA waste number U061, see p,p′-DDT 
RCRA waste number U063, see Dibenz[a,h]anthracene 
RCRA waste number U066, see 1,2-Dibromo-3-chloro-

propane 
RCRA waste number U067, see Ethylene dibromide 
RCRA waste number U069, see Di-n-butyl phthalate 
RCRA waste number U070, see 1,2-Dichlorobenzene 
RCRA waste number U071, see 1,3-Dichlorobenzene 
RCRA waste number U072, see 1,4-Dichlorobenzene 
RCRA waste number U073, see 3,3′-Dichlorobenzidine 
RCRA waste number U075, see Dichlorodifluoromethane 
RCRA waste number U076, see 1,1-Dichloroethane 
RCRA waste number U077, see 1,2-Dichloroethane 
RCRA waste number U078, see 1,1-Dichloroethylene 
RCRA waste number U079, see trans-1,2-Dichloroethylene 
RCRA waste number U080, see Methylene chloride 
RCRA waste number U081, see 2,4-Dichlorophenol 
RCRA waste number U083, see 1,2-Dichloropropane 
RCRA waste number U084, see cis-1,2-Dichloropropylene, 

trans-1,2-Dichloropropylene 
RCRA waste number U088, see Diethyl phthalate 
RCRA waste number U092, see Dimethylamine 
RCRA waste number U093, see p-Dimethylaminozo-

benzene 
RCRA waste number U098, see 1,1-Dimethylhydrazine 
RCRA waste number U101, see 2,4-Dimethylphenol 
RCRA waste number U102, see Dimethyl phthalate 
RCRA waste number U103, see Dimethyl sulfate 
RCRA waste number U105, see 2,4-Dinitrotoluene 
RCRA waste number U106, see 2,6-Dinitrotoluene 
RCRA waste number U107, see Di-n-octyl phthalate 
RCRA waste number U108, see 1,4-Dioxane 
RCRA waste number U109, see 1,2-Diphenylhydrazine 
RCRA waste number U111, see N-Nitroso-di-n-propyl-

amine 
RCRA waste number U112, see Ethyl acetate 
RCRA waste number U113, see Ethyl acrylate 
RCRA waste number U114, see Hexane 
RCRA waste number U117, see Ethyl ether 
RCRA waste number U120, see Fluoranthene 
RCRA waste number U121, see Trichlorofluoromethane 
RCRA waste number U122, see Formaldehyde 
RCRA waste number U123, see Formic acid 
RCRA waste number U125, see Furfural 
RCRA waste number U127, see Hexachlorobenzene 
RCRA waste number U128, see Hexachlorobutadiene 
RCRA waste number U129, see Lindane 
RCRA waste number U130, see Hexachlorocyclopenta-

diene 
RCRA waste number U131, see Hexachloroethane 
RCRA waste number U137, see Indeno[1,2,3-cd]pyrene 
RCRA waste number U138, see Methyl iodide 
RCRA waste number U140, see Isobutyl alcohol 
RCRA waste number U142, see Kepone 
RCRA waste number U147, see Maleic anhydride 
RCRA waste number U153, see Methyl mercaptan 
RCRA waste number U154, see Methanol 
RCRA waste number U159, see 2-Butanone 
RCRA waste number U161, see 4-Methyl-2-pentanone 
RCRA waste number U162, see Methyl methacrylate 
RCRA waste number U165, see Naphthalene 

RCRA waste number U167, see 1-Naphthylamine 
RCRA waste number U168, see 2-Naphthylamine 
RCRA waste number U169, see Nitrobenzene 
RCRA waste number U170, see 4-Nitrophenol 
RCRA waste number U171, see 2-Nitropropane 
RCRA waste number U183, see Pentachlorobenzene 
RCRA waste number U184, see Pentachloroethane 
RCRA waste number U188, see Phenol 
RCRA waste number U190, see Phthalic anhydride 
RCRA waste number U196, see Pyridine 
RCRA waste number U197, see p-Quinone 
RCRA waste number U207, see 1,2,4,5-Tetrachloro-

benzene 
RCRA waste number U209, see 1,1,2,2-Tetrachloroethane 
RCRA waste number U210, see Tetrachloroethylene 
RCRA waste number U211, see Carbon tetrachloride 
RCRA waste number U213, see Tetrahydrofuran 
RCRA waste number U220, see Toluene 
RCRA waste number U223, see 2,4-Toluene diisocyanate 
RCRA waste number U225, see Bromoform 
RCRA waste number U226, see 1,1,1-Trichloroethane 
RCRA waste number U227, see 1,1,2-Trichloroethane 
RCRA waste number U228, see Trichloroethylene 
RCRA waste number U230, see 2,4,5-Trichlorophenol 
RCRA waste number U240, see 2,4-D 
RCRA waste number U244, see Thiram 
RCRA waste number U247, see Methoxychlor 
RCRA waste number U279, see Carbaryl 
RCRA waste number U328, see o-Toluidine 
RCRA waste number U359, see 2-Ethoxyethanol 
RE-4355, see Naled 
Reddon, see 2,4,5-T 
Reddox, see 2,4,5-T 
Redax, see N-Nitrosodiphenylamine 
Red 2G base, see 4-Nitroaniline 
Red shield, see Dieldrin 
Refrigerant 11, see Trichlorofluoromethane 
Refrigerant 12, see Dichlorodifluoromethane 
Refrigerant 112, see 1,2-Difluorotetrachloroethane 
Refrigerant 112a, see 1,1-Difluorotetrachloroethane 
Refrigerant 113, see 1,1,2-Trichlorotrifluoroethane 
Refrigerant 13B1, see Bromotrifluoromethane 
Refrigerant 21, see Dichlorofluoromethane 
Remelt, see Ronnel 
Renal PF, see p-Phenylenediamine 
Reomol DOP, see Bis(2-ethylhexyl) phthalate 
Reomol D 79P, see Bis(2-ethylhexyl) phthalate 
Resinol yellow GR, see p-Dimethylaminoazobenzene 
Resoform yellow GGA, see p-Dimethylaminoazobenzene 
Retarder AK, see Phthalic anhydride 
Retarder BA, see Benzoic acid 
Retarder ESEN, see Phthalic anhydride 
Retarder J, see N-Nitrosodiphenylamine 
Retarder PD, see Phthalic anhydride 
Retarder PX, see Phthalic anhydride 
Retardex, see Benzoic acid 
Rezifilm, see Thiram 
Rhodia, see 2,4-D 
Rhodiachlor, see Heptachlor 
Rhodiasol, see Parathion 
Rhodiatox, see Parathion 
Rhodiatrox, see Parathion 
Rhothane, see p,p′-DDD 
Rhothane D-3, see p,p′-DDD 
Rodafarin, see Warfarin 
Ro-deth, see Warfarin 
Rodex, see Strychnine, Warfarin 
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Rodex blox, see Warfarin 
Ronne, see Ronnel 
Root bark oil, see Camphor 
Rosex, see Warfarin 
Rotamott, see 1,2-Dichlorobenzene 
Rothane, see p,p′-DDD 
Rotox, see Methyl bromide 
Rough & ready mouse mix, see Warfarin 
Rovan, see Ronnel 
Royal TMTD, see Thiram 
R-pentine, see Cyclopentadiene 
Rubinate TDI 80/20, see 2,4-Toluene diisocyanate 
Rukseam, see p,p′-DDT 
Rylam, see Carbaryl 
S 1, see Chloropicrin 
Sadofos, see Malathion 
Sadophos, see Malathion 
Sadoplon, see Thiram 
Salesthin, see Methylene chloride 
Salvo, see 2,4-D 
Salvo liquid, see Benzoic acid 
Salvo powder, see Benzoic acid 
Sanaseed, see Strychnine 
Sandolin, see 4,6-Dinitro-o-cresol 
Sandolin A, see 4,6-Dinitro-o-cresol 
Sanocid, see Hexachlorobenzene 
Sanocide, see Hexachlorobenzene 
Santicizer 160, see Benzyl butyl phthalate 
Santobane, see p,p′-DDT 
Santobrite, see Pentachlorophenol 
Santochlor, see 1,4-Dichlorobenzene 
Santoflex IC, see p-Phenylenediamine 
Santophen, see Pentachlorophenol 
Santophen 20, see Pentachlorophenol 
Santox, see EPN 
Sarna, see Camphor 
Sasetone, see Acetone 
Savit, see Carbaryl 
SBA, see sec-Butyl alcohol 
SCC, see Ethyl mercaptan 
Scintillar, p-Xylene 
Sconatex, see 1,1-Dichloroethylene 
Sconoc, see N-Nitrosodiphenylamine 
Sconoc 7, see Phthalic anhydride 
SD 1750, see Dichlorvos 
SD 1897, see 1,2-Dibromo-3-chloropropane 
SD 2794, see Aldrin 
SD 5532, see Chlordane 
SD 7442, see Endrin aldehyde 
Seduron, see Diuron 
Seedrin, see Aldrin 
Seedrin liquid, see Aldrin 
Seffein, see Carbaryl 
Selephos, see Parathion 
Selinon, see 4,6-Dinitro-o-cresol 
Septene, see Carbaryl 
Septi-Kleen, see 2-Chlorophenol 
Sevimol, see Carbaryl 
Sevin, see Carbaryl 
Sevin 4, see Carbaryl 
Sexton B, see o-Methylcyclohexanone 
Sextone, see Cyclohexanone 
Sextone B, see Methylcyclohexane 
SF 60, see Malathion 
Shell MIBK, see 4-Methyl-2-pentanone 
Shell SD-5532, see Chlordane 
Shellsol 140, see Nonane 

Shelltox, see Dieldrin 
Shimose, see Picric acid 
Shinnippon fast red GG base, see 4-Nitroaniline 
Sicol 150, see Bis(2-ethylhexyl) phthalate 
Sicol 160, see Benzyl butyl phthalate 
Silotras yellow T2G, see p-Dimethylaminoazobenzene 
Silvanol, see Lindane 
Sinituho, see Pentachlorophenol 
Sinox, see 4,6-Dinitro-o-cresol 
Siptox I, see Malathion 
Sixty-three special E.C. insecticide, see Parathion 
SK 7176, see N,N-Dimethylacetamide 
Skellysolve-A, see Pentane 
Skellysolve-B, see Hexane 
Slimicide, see Acrolein 
Smear, see Ronnel 
Smeesana, see ANTU 
Smut-go, see Hexachlorobenzene 
Snieciotox, see Hexachlorobenzene 
SNP, see Parathion 
Soilbrom-40, see Ethylene dibromide 
Soilbrom-85, see Ethylene dibromide 
Soilbrom-90, see Ethylene dibromide 
Soilbrom-90EC, see Ethylene dibromide 
Soilbrom-100, see Ethylene dibromide 
Soilfume, see Ethylene dibromide 
Soilgrin, see Aldrin 
SOK, see Carbaryl 
Solaesthin, see Methylene chloride 
Soleptax, see Heptachlor 
Solfarin, see Warfarin 
Solfo black B, see 2,4-Dinitrophenol 
Solfo black 2B supra, see 2,4-Dinitrophenol 
Solfo black BB, see 2,4-Dinitrophenol 
Solfo black G, see 2,4-Dinitrophenol 
Solfo black SB, see 2,4-Dinitrophenol 
Solmethine, see Methylene chloride 
Solvanol, see Diethyl phthalate 
Solvanom, see Dimethyl phthalate 
Solvarone, see Dimethyl phthalate 
Solvent 111, see 1,1,1-Trichloroethane 
Solvent ether, see Ethyl ether 
Solvent yellow, see p-Dimethylaminoazobenzene 
Solvent yellow 2, see p-Dimethylaminoazobenzene 
Somalia yellow A, see p-Dimethylaminoazobenzene 
Soprathion, see Parathion 
Special termite fluid, see 1,2-Dichlorobenzene 
Spirit of camphor, see Camphot 
Spirit of Hartshorn, see Ammonia 
Spontox, see 2,4,5-T 
Spotrete, see Thiram 
Spotrete-F, see Thiram 
Spotrete 75WDG, see Thiram 
Spray-trol brand roden-trol, see Warfarin 
Spritz-hormin/2,4-D, see 2,4-D 
Spritz-hormit/2,4-D, see 2,4-D 
Spritz-rapidin, see Lindane 
Spruehpflanzol, see Lindane 
SQ, see Methylamine 
SQ 1489, see Thiram 
Stabilized ethyl parathion, see Parathion 
Staflex DBP, see Di-n-butyl phthalate 
Staflex DOP, see Bis(2-ethylhexyl) phthalate 
Stardrin, see Endrin 
Stardrin 20, see Endrin 
Stathion, see Parathion 
Stear yellow JB, see p-Dimethylaminoazobenzene 
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Strathion, see Parathion 
Strobane-T, see Toxaphene 
Strobane T-90, see Toxaphene 
Struenex, see Lindane 
Strychnidin-10-one, see Strychnine 
Strychnos, see Strychnine 
Styrene monomer, see Styrene 
Styrol, see Styrene 
Styrolen, see Styrene 
Styron, see Styrene 
Styropol, see Styrene 
Styropor, see Styrene 
Suberane, see Cycloheptane 
Substrate, see Indole 
Sudan GG, see p-Dimethylaminoazobenzene 
Sudan yellow, see p-Dimethylaminoazobenzene 
Sudan yellow 2G, see p-Dimethylaminoazobenzene 
Sudan yellow 2GA, see p-Dimethylaminoazobenzene 
Suleo, see Carbaryl 
Sulfatep, see Sulfotepp 
Sulfochloranthine, see 1,3-Dichloro-5,5-Dimethylhydantoin 
Sulfos, see Parathion 
Sulfuric acid, dimethyl ester, see Dimethyl sulfate 
Sulfuric ether, see Ethyl ether 
Sulphocarbonic anhydride, see Carbon disulfide 
Sulphos, see Parathion 
Sumitox, see Malathion 
Super D weedone, see 2,4-D, 2,4,5-T 
Superlysoform, see Formaldehyde 
Super rodiatox, see Parathion 
Sup’r flo, see Diuron 
Synklor, see Chlordane 
Synthetic 3956, see Toxaphene 
Synthetic camphor, see Camphor 
Szklarniak, see Dichlorvos 
α-T, see 1,1,1-Trichloroethane 
β-T, see 1,1,2-Trichloroethane 
T-47, see Parathion 
TAK, see Malathion 
Tap 85, see Lindane 
TAP 9VP, see Dichlorvos 
Tar camphor, see Naphthalene 
Task, see Dichlorvos 
Taskil, see malathion 
Task tabs, see Dichlorvos 
Tatchlor 4, see Chlordane 
Tatuzinho, see Aldrin 
TBA, see tert-Butyl alcohol 
TBAC, see tert-Butyl acetate 
1,3,5-TBB, see 1,3,5-Tribromobenzene 
1,3,5-TBBz, see 1,3,5-Tribromobenzene 
TBE, see 1,1,2,2-Tetrabromoethane 
TBH, see Lindane, α-BHC, β-BHC, δ-BHC 
TBP, see Tributyl phosphate 
1,1,1-TCA, see 1,1,1-Trichloroethane 
1,1,2-TCA, see 1,1,2-Trichloroethane 
1,2,3-TCB, see 1,2,3-Trichlorobenzene 
1,2,4-TCB, see 1,2,4-Trichlorobenzene 
1,2,3,4-TCB, see 1,2,3,4-Tetrachlorobenzene 
1,2,3,5-TCB, see 1,2,3,5-Tetrachlorobenzene 
1,3,5-TCB, see 1,3,5-Trichlorobenzene 
1,2,3-TCBz, see 1,2,3-Trichlorobenzene 
1,2,3,4-TCBz, see 1,2,3,4-Tetrachlorobenzene 
1,2,3,5-TCBz, see 1,2,3,5-Tetrachlorobenzene 
1,2,4-TCBz, see 1,2,4-Trichlorobenzene 
TCDBD, see TCDD 
2,3,7,8-TCDD, see TCDD 

TCE, see 1,1,2,2-Tetrachloroethane, Trichloroethylene 
1,1,1-TCE, see 1,1,1-Trichloroethane 
TCM, see Chloroform 
o-TCP, see Tri-o-cresyl phosphate 
TCP, see Tri-o-cresyl phosphate 
2,4,5-TCP, see 2,4,5-Trichlorophenol 
2,4,5-TCP-Dowicide 2, see 2,4,5-Trichlorophenol 
2,4,6-TCP, see 2,4,6-Trichlorophenol 
2,4,6-TCP-Dowicide 25, see 2,4,6-Trichlorophenol 
TCZ, see 1,3,5-Trichlorobenzene 
TDE, see p,p′-DDD 
4,4′-TDE, see p,p′-DDD 
p,p′-TDE, see p,p′-DDD 
TDI, see 2,4-Toluene diisocyanate 
TDI-80, see 2,4-Toluene diisocyanate 
2,4-TDI, see 2,4-Toluene diisocyanate 
TEA, see Triethylamine 
Tear gas, see α-Chloroacetophenone 
TEB 3K, see Methyl methacrylate 
Tecquinol, see Hydroquinone 
TEDP, see Sulfotepp 
TEDTP, see Sulfotepp 
cis-Telone 2000, see cis-1,3-Dichloropropylene 
trans-Telone 2000, see trans-1,3-Dichloropropylene 
Telone 2000, see cis-1,3-Dichloropropylene, trans-1,3-

Dichloropropylene 
Telone C, see cis-1,3-Dichloropropylene, trans-1,3-

Dichloropropylene 
Telone C 17, see cis-1,3-Dichloropropylene, trans-1,3-

Dichloropropylene 
Telone II, see cis-1,3-Dichloropropylene, trans-1,3-

Dichloropropylene 
Telvar, see Diuron 
Telvar diuron weed killer, see Diuron 
Temus W, see Warfarin 
TEN, see Triethylamine 
Tenac, see Dichlorvos 
Tennplas, see Benzoic acid 
Tenox BHT, see Dichlorvos 
Tenox HQ, see Hydroquinone 
TEP, see Tetraethyl pyrophosphate 
TEPP, see Tetraethyl pyrophosphate 
Tequinol, see Hydroquinone 
Terabol, see Methyl bromide 
Tercyl, see Carbaryl 
Tereton, see Methyl acetate 
Terial, see Chlorpyrifos 
Termitkil, see 1,2-Dichlorobenzene 
Termitox, see Dieldrin 
Term-i-trol, see Pentachlorophenol 
Terr-o-gas, see Methyl bromide 
Tersan, see Thiram 
Tersan 75, see Thiram 
Tertral D, see p-Phenylenediamine 
Tetan, see Tetranitromethane 
Tetlen, see Tetrachloroethylene 
Tetrabromoacetylene, see 1,1,2,2-Tetrabromoethane 
sym-Tetrabromoethane, see 1,1,2,2-Tetrabromoethane 
Tetracap, see Tetrachloroethylene 
Tetrachloormetaan, see Carbon tetrachloride 
Tetrachlorethane, see 1,1,2,2-Tetrachloroethane 
Tetrachlorethylene, see Tetrachloroethylene 
2,3,5,6-Tetrabromobenzene 
sym-Tetrabromobenzene, see 1,2,4,5-Tetrachlorobenzene 
sym-Tetrachlorobenzene, see 1,2,4,5-Tetrachlorobenzene 
Tetrachlorocarbon, see Carbon tetrachloride 
2,3,7,8-Tetrachlorodibenzodioxin, see TCDD 
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2,3,7,8-Tetrachlorodibenzo-1,4-dioxin, see TCDD 
2,3,7,8-Tetrachlorodibenzo-p-dioxin, see TCDD 
2,3,7,8-Tetrachlorodibenzo[b,e][1,4]dioxin, see TCDD 
1,1,1,2-Tetrachlorodifluoroethane, see 1,1-

Difluorotetrachloroethane 
1,1,1,2-Tetrachloro-2,2-difluoroethane, see 1,1-

Difluorotetrachloroethane 
1,1,2,2-Tetrachlorodifluoroethane, see 1,2-

Difluorotetrachloroethane 
1,1,2,2-Tetrachloro-1,2-difluoroethane, see 1,2-

Difluorotetrachloroethane 
Sym-Tetrachlorodifluoroethane, see 1,2-

Difluorotetrachloroethane 
Tetrachlorodiphenylethane, see p,p′-DDD 
Tetrachloroethane, see 1,1,2,2-Tetrachloroethane 
sym-Tetrachloroethane, see 1,1,2,2-Tetrachloroethane 
Tetrachloroethene, see Tetrachloroethylene 
1,1,2,2-Tetrachloroethylene, see Tetrachloroethylene 
Tetrachloromethane, see Carbon tetrachloride 
Tetradioxin, see TCDD 
Tetraethyl diphosphate, see Tetraethyl pyrophosphate 
Tetraethyl dithionopyrophosphate, see Sulfotepp 
Tetraethyl dithiopyrophosphate, see Sulfotepp 
O,O,O,O-Tetraethyl dithiopyrophosphate, see Sulfotepp 
Tetraethyl pyrofosfaat, see Tetraethyl pyrophosphate 
Tetrafinol, see Carbon tetrachloride 
Tetraform, see Carbon tetrachloride 
Tetrafume, see Pentane 
Tetrahydrobenzene, see Cyclohexene 
1,2,3,4-Tetrahydrobenzene, see Cyclohexene 
Tetrahydro-o-cresol, see o-Methylcyclohexanone 
Tetrahydro-1,4-dioxin, see 1,4-Dioxane 
Tetrahydro-p-dioxin, see 1,4-Dioxane 
Tetrahydro-1,4-isoxazine, see Morpholine 
Tetrahydro-1,4-oxazine, see Morpholine 
Tetrahydro-p-isoxazine, see Morpholine 
Tetrahydro-2H-1,4-oxazine, see Morpholine 
2,3,4,5-Tetrahydrotoluene, see 1-Methylcyclohexene 
Tetrakil, see Pentane 
Tetraleno, see Tetrachloroethylene 
Tetralex, see Tetrachloroethylene 
Tetralit, see Tetryl 
Tetralite, see Tetryl 
sym-1,2,4,5-Tetramethylbenzene, see 1,2,4,5-Tetrameth-

ylbenzene 
2,3,5,6-Tetramethylbenzene, see 1,2,4,5-Tetramethyl-

benzene 
Tetramethyldiurane sulphite, see Thiram 
1,1,2,2-Tetramethylethane, see 2,3-Dimethylbutane 

Tetramethylene oxide, see Tetrahydrofuran 
Tetramethylenethiuram disulfide, see Thiram 
Tetramethylmethane, see 2,2-Dimethylpropane 
Tetramethylthiocarbamoyl disulfide, see Thiram 
Tetramethylthioperoxydicarbonic diamide, see Thiram 
Tetramethylthiuram bisulfide, see Thiram 
Tetramethylthiuram bisulphide, see Thiram 
Tetramethylthiuram disulfide, see Thiram 
N,N-Tetramethylthiuram disulfide, see Thiram 
N,N,N′,N′-Tetramethylthiuram disulfide, see Thiram 
Tetramethylthiuran disulfide, see Thiram 
Tetramethylthiurane disulfide, see Thiram 
Tetramethylthiurane disulphide, see Thiram 
Tetramethylthiurum disulfide, see Thiram 
Tetramethylthiurum disulphide, see Thiram 
Tetra olive N2G, see Anthracene 
Tetraphene, see Benzo[a]anthracene 
Tetrapom, see Thiram 

Tetrasipton, see Thiram 
Tetraspot, see Pentane 
Tetrosin Sp, see Chlorobenzene 
Tetrasol, see Carbon tetrachloride 
Tetrastigmine, see Tetraethyl pyrophosphate 
Tetrasulphur black PB, see 2,4-Dinitrophenol 
Tetrathiuram disulfide, see Thiram 
Tetrathiuram disulphide, see Thiram 
Tetravec, see Tetrachloroethylene 
Tetravos, see Dichlorvos 
Tetril, see Tetryl 
Tetroguer, see Tetrachloroethylene 
Tetron, see Tetraethyl pyrophosphate 
Tetron-100, see Tetraethyl pyrophosphate 
Tetropil, see Tetrachloroethylene 
Tetrosin LY, see Biphenyl 
Tetrosulphur PBR, see 2,4-Dinitrophenol 
2,4,6-Tetryl, see Tetryl 
Texaco lead appreciator, see tert-Butyl acetate 
Texadust, see Toxaphene 
TGL 6525, see Phthalic anhydride 
THF, see Tetrahydrofuran 
Thiacyclopentadiene, see Thiophene 
Thiaphene, see Thiophene 
Thifor, see α-Endosulfan, β-Endosulfan 
Thillate, see Thiram 
Thimer, see Thiram 
Thimul, see α-Endosulfan, β-Endosulfan 
Thinsec, see Carbaryl 
Thiobutanol, see Butyl mercaptan 
Thiobutyl alcohol, see Butyl mercaptan 
Thio-n-butyl alcohol, see Butyl mercaptan 
Thiodan, see α-Endosulfan, β-Endosulfan 
Thiodan sulfate, see Endosulfan sulfate 
Thiodiphosphoric acid, tetraethyl ester, see Sulfotepp 
Thioethanol, see Ethyl mercaptan 
Thioethyl alcohol, see Ethyl mercaptan 
Thiofalco M-50, see Ethanolamine 
Thiofor, see α-Endosulfan, β-Endosulfan 
Thiofos, see Parathion 
Thiofuram, see Thiophene 
Thiofuran, see Thiophene 
Thiofurfuran, see Thiophene 
Thiole, see Thiophene 
Thiomethanol, see Methyl mercaptan 
Thiomethyl alcohol, see Methyl mercaptan 
Thiomex, see Parathion 
Thiomul, see α-Endosulfan, β-Endosulfan 
Thionex, see α-Endosulfan, β-Endosulfan 
Thiophen, see Thiophene 
Thiophos 3422, see Parathion 
Thiophosphoric acid, tetraethyl ester, see Sulfotepp 
Thiopyrophosphoric acid, tetraethyl ester, see Sulfotepp 
Thiosan, see Thiram 
Thiosulfan, see α-Endosulfan, β-Endosulfan 
Thiosulphan, see α-Endosulfan 
Thiotepp, see Sulfotepp 
Thiotetrole, see Thiophene 
Thiotex, see Thiram 
Thiotox, see Thiram 
Thiotox (insecticide), α-Endosulfan, β-Endosulfan 
Thiram 75, see Thiram 
Thiramad, see Thiram 
Thiram B, see Thiram 
Thirame, see Thiram 
Thirasan, see Thiram 
Thiulix, see Thiram 
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Thiurad, see Thiram 
Thiuram, see Thiram 
Thiuram D, see Thiram 
Thiuram M, see Thiram 
Thiuram M rubber accelerator, see Thiram 
Thiuramin, see Thiram 
Thiuramyl, see Thiram 
Thompson’s wood fix, see Pentachlorophenol 
Threthylen, see Trichloroethylene 
Threthylene, see Trichloroethylene 
Thylate, see Thiram 
Tionel, see α-Endosulfan, β-Endosulfan 
Tiophos, see Parathion 
Tiovel, see α-Endosulfan, β-Endosulfan 
Tippon, see 2,4,5-T 
Tipula, see Aldrin 
Tirampa, see Thiram 
Tiuramyl, see Thiram 
TJB, see N-Nitrosodiphenylamine  
TL 238, see o-Chlorobenzylidenemalononitrile 
TL 314, see Acrylonitrile 
TL 337, see Ethylenimine 
TL 1450, see Methyl isocyanate 
TLA, see tert-Butyl acetate 
TM-4049, see Malathion 
TMB, see 1,3,5-Trimethylbenzene 
1,2,4,5-TMB, see 1,2,4,5-trimethylbenzene 
1,2,4,5-TMBz, see 1,2,4,5-trimethylbenzene 
2,2,5-TMH, see 2,2,5-Trimethylhexane 
TMTD, see Thiram 
TMTDS, see Thiram 
TNM, see Tetranitromethane 
TNT, see 2,4,6-Trinitrotoluene 
2,4,6-TNT, see 2,4,6-Trinitrotoluene 
α-TNT, see 2,4,6-Trinitrotoluene 
TNT-tolite, see 2,4,6-Trinitrotoluene 
TOCP, see Tri-o-cresyl phosphate 
TOFK, see Tri-o-cresyl phosphate 
Tolit, see 2,4,6-Trinitrotoluene 
Tolite, see 2,4,6-Trinitrotoluene 
Toluene 2,4-diisocyanate, see 2,4-Toluene diisocyanate 
Toluene hexahydride, see Methylcyclohexane 
α-Toluenol, see Benzyl alcohol 
2-Toluidine, see o-Toluidine 
Toluol, see Toluene 
2-Toluol, see 2-Methylphenol 
4-Toluol, see 4-Methylphenol 
o-Toluol, see 2-Methylphenol 
p-Toluol, see 4-Methylphenol 
m-Toluquinaldine, see 2,7-Dimethylquinoline 
Tolusol, see Toluene 
p-Tolyl alcohol, see 4-Methylphenol 
o-Tolylamine, see o-Toluidine 
Tolyl chloride, see Benzyl chloride 
Tolylene-2,4-diisocyanate, see 2,4-Toluene diisocyanate 
2,4-Tolylene diisocyanate, see 2,4-Toluene diisocyanate 
m-Tolylene diisocyanate, see 2,4-Toluene diisocyanate 
o-Tolyl phosphate, see Tri-o-cresyl phosphate 
Tolyspaz, see Carbaryl 
Tomado, see Carbaryl 
Topanel, see Crotonaldehyde 
Topanol, see Dichlorvos 
Topichlor 20, see Chlordane 
Topiclor, see Chlordane 
Topiclor 20, see Chlordane 
Tormona, see 2,4,5-T 
TOTP, see Tri-o-cresyl phosphate 

Tox 47, see Parathion 
Toxadust, see Toxaphene 
Toxadust 10, see Toxaphene 
Toxakil, see Toxaphene 
Toxan, see Carbaryl 
Toxaphene 6E, see Toxaphene 
Tox-hid, see Warfarin 
Toxichlor, see Chlordane 
Toxilic anhydride, see Maleic anhydride 
Toxon 63, see Toxaphene 
Toyo oil yellow G, see p-Dimethylaminoazobenzene 
Toxyphen, see Toxaphene 
TP, see Triphenyl phosphate 
TPP, see Triphenyl phosphate 
Trametan, see Thiram 
Transamine, see 2,4-D, see 2,4,5-T 
Trefanocide, see Trifluralin 
Treficon, see Trifluralin 
Treflam, see Trifluralin 
Treflan, see Trifluralin 
Treflanocide elancolan, see Trifluralin 
Trethylene, see Trichloroethylene 
Tri, see Trichloroethylene 
Tri-6, see Lindane 
Triad, see Trichloroethylene 
Trial, see Trichloroethylene 
Triasol, see Trichloroethylene 
Tri-Ban, see Pindone 
sym-Tribromobenzene, see 1,3,5-Tribromobenzene 
Tribromomethane, see Bromoform 
Tributon, see 2,4-D, 2,4,5-T 
Tri-n-butyl phosphate, see Tributyl phosphate 
Tricarnam, see Carbaryl 
Trichloran, see Trichloroethylene 
Trichloren, see Trichloroethylene 
Trichlormetaphos, see Ronnel 
1,3,4-Trichlorobenzene, see 1,2,4-Trichlorobenzene 
unsym-Trichlorobenzene, see 1,2,4-Trichlorobenzene 
sym-Trichlorobenzene, see 1,3,5-Trichlorobenzene 
1,2,4-Trichlorobenzol, see 1,2,4-Trichlorobenzene 
1,1,1-Trichloro-2,2-bis(p-anisyl)ethane, see Methoxychlor 
1,1,1-Trichlorobis(4-chlorophenyl)ethane, see p,p′-DDT 
1,1,1-Trichlorobis(p-chlorophenyl)ethane, see p,p′-DDT 
1,1,1-Trichloro-2,2-bis(p-chlorophenyl)ethane, see p,p′-

DDT 
1,1,1-Trichloro-2,2-bis(p-methoxyphenol)ethanol, see 

Methoxychlor 
1,1,1-Trichloro-2,2-bis(p-methoxyphenyl)ethane, see 

Methoxychlor 
1,1,1-Trichloro-2,2-di(4-chlorophenyl)ethane, see p,p′-DDT 
1,1,1-Trichloro-2,2-di(p-chlorophenyl)ethane, see p,p′-DDT 
1,1,1-Trichloro-2,2-di(4-methoxyphenyl)ethane, see 

Methoxychlor 
β-Trichloroethane, see 1,1,2-Trichloroethane 
1,2,2-Trichloroethane, see 1,1,2-Trichloroethane 
α-Trichloroethane, see 1,1,1-Trichloroethane 
Trichloroethene, see Trichloroethylene 
1,1,2-Trichloroethene, see Trichloroethylene 
1,2,2-Trichloroethene, see Trichloroethylene 
1,1,2-Trichloroethylene, see Trichloroethylene 
1,2,2-Trichloroethylene, see Trichloroethylene 
1,1′-(2,2,2-Trichloroethylidene)bis(4-chlorobenzene), see 

p,p′-DDT 
1,1′-(2,2,2-Trichloroethylidene)bis(4-methoxybenzene), see 

Methoxychlor 
Trichloroform, see Chloroform 
Trichlorohydrin, see 1,2,3-Trichloropropane 
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1,3,5-Trichloro-2-hydroxybenzene, see 2,4,6-
Trichlorophenol 

Trichlorometafos, see Ronnel 
Trichloromethane, see Chloroform 
Trichloromethyl fluoride, see Trichlorofluoromethane 
Trichloromonofluoromethane, see Trichlorofluoromethane 
Trichloronitromethane, see Chloropicrin 
(2,4,5-Trichlorophenoxy)acetic acid, see 2,4,5-T 
Trichlorotrifluoroethane, see 1,1,2-Trichlorotrifluoroethane 
1,1,2-Trichloro-1,2,2-trifluoroethane, see 1,1,2-Trichlor-

otrifluoroethane 
Triclene, see Trichloroethylene 
Triclor, see Chloropicrin 
Tricresyl phosphate, see Tri-o-cresyl phosphate 
Tridipam, see Thiram 
Trielene, see Trichloroethylene 
Trieline, see Trichloroethylene 
Triethane, see 1,1,1-Trichloroethane 
Trifina, see 4,6-Dinitro-o-cresol 
Trifluoralin, see Trifluralin 
Trifluorobromomethane, see Bromotrifluoromethane 
α,α,α-Trifluoro-2,6-dinitro-N,N-dipropyl-p-toluidine, see 

Trifluralin 
Trifluoromethyl bromide, see Bromotrifluoromethane 
Trifluoromonobromomethane, see Bromotrifluoromethane 
1,1,2-Trifluorotrichloroethane, see 1,1,2-Trichlorotri-

fluoroethane 
Trifluraline, see Trifluralin 
Triflurex, see Trifluralin 
Trifocide, see 4,6-Dinitro-o-cresol 
Trikepin, see Trifluralin 
Triklone, see Trichloroethylene 
Trilen, see Trichloroethylene 
Trilene, see Trichloroethylene 
Triline, see Trichloroethylene 
Trilit, see 2,4,6-Trinitrotoluene 
Trim, see Trifluralin 
Trimar, see Trichloroethylene 
asym-Trimethylbenzene, see 1,2,4-Trimethylbenzene 
sym-Trimethylbenzene, see 1,3,5-Trimethylbenzene 
Trimethylbenzol, see 1,3,5-Trimethylbenzene 
1,7,7-Trimethylbicyclo[2.2.1]heptan-2-one, see Camphor 
Trimethyl carbinol, see tert-Butyl alcohol 
1,3,3-Trimethylcyclohexane, see 1,1,3-Trimethylcyclo-

hexane 
1,1,3-Trimethyl-3-cyclohexene-5-one, see Isophorone 
Trimethylcyclohexenone, see Isophorone 
3,5,5-Trimethyl-2-cyclohexen-1-one, see Isophorone 
1,3,3-Trimethylcyclopentane, see 1,1,3-Trimethylcyclo-

pentane 
2,5,5-Trimethylhexane, see 2,2,5-Trimethylhexane 
Trimethylmethane, see 2-Methylpropane 
Trimethylmethanol, see tert-Butyl alcohol 
1,7,7-Trimethylnorcamphor, see Camphor 
Trimethylphenylmethane, see tert-Butylbenzene 
Tri-2-methylphenyl phosphate, see Tri-o-cresyl phosphate 
1,1,1-Trimethylpropane, see 2,2-Dimethylbutane 
1,3,5-Trinitrophenol, see Picric acid 
2,4,6-Trinitrophenol, see Picric acid 
Trinitrophenylmethylnitramine, see Tetryl 
Trinitrophenyl-N-methylnitramine, see Tetryl 
2,4,6-Trinitrophenylmethylnitramine, see Tetryl 
2,4,6-Trinitrophenyl-N-methylnitramine, see Tetryl 
Trinitrotoluene, see 2,4,6-Trinitrotoluene 
sym-Trinitrotoluene, see 2,4,6-Trinitrotoluene 
Trinitrotoluol, see 2,4,6-Trinitrotoluene 
α-Trinitrotoluol, see 2,4,6-Trinitrotoluene 

sym-Trinitrotoluol, see 2,4,6-Trinitrotoluene 
Trinoxol, see 2,4-D, 2,4,5-T 
Triol, see Trichloroethylene 
Triorthocresyl phosphate, see Tri-o-cresyl phosphate 
Trioxon, see 2,4,5-T 
Trioxone, see 2,4,5-T 
Triplus, see Trichloroethylene 
Triplus M, see Trichloroethylene 
Tripomol, see Thiram 
Tris(o-cresyl)phosphate, see Tri-o-cresyl phosphate 
Tris(o-methylphenyl)phosphate, see Tri-o-cresyl phosphate 
Tristar, see Trifluralin 
Tris(o-tolyl)phosphate, see Tri-o-cresyl phosphate 
Tritol, see 2,4,6-Trinitrotoluene 
Tri-2-tolyl phosphate, see Tri-o-cresyl phosphate 
Tri-o-tolyl phosphate, see Tri-o-cresyl phosphate 
Triton, see 2,4,6-Trinitrotoluene 
Trolen, see Ronnel 
Trolene, see Ronnel 
Trolene 20L, see Ronnel 
Troline, see Ronnel 
Trotyl, see 2,4,6-Trinitrotoluene 
Trotyl oil, see 2,4,6-Trinitrotoluene 
Trovidur, see Vinyl chloride 
Truflex DOP, see Bis(2-ethylhexyl) phthalate 
TTD, see Thiram 
TTE, see 1,1,2-Trichlorotrifluoroethane 
Tuads, see Thiram 
Tuex, see Thiram 
Tulisan, see Thiram 
Tutane, see Butylamine 
Twin light rat away, see Warfarin 
Tydex 12, see Ethylenimine 
Tyranton, see Diacetone alcohol 
U 46, see 2,4-D, 2,4,5-T 
U 46DP, see 2,4-D 
U 4224, see N,N-Dimethylformamide 
U 5043, see 2,4-D 
U 5227, see ANTU 
U 5954, see N,N-Dimethylacetamide 
UC 7744, see Carbaryl 
Ucon 11, see Trichlorofluoromethane 
Ucon 12, see Dichlorodifluoromethane 
Ucon 113, see 1,1,2-Trichlorotrifluoroethane 
Ucon fluorocarbon 11, see Trichlorofluoromethane 
Ucon fluorocarbon 113, see 1,1,2-Trichlorotrifluoroethane 
Ucon 12/halocarbon 12, see Dichlorodifluoromethane 
Ucon 113/halocarbon 113, see 1,1,2-Trichlorotrifluoro-

ethane 
Ucon refrigerant 11, see Trichlorofluoromethane 
UDMH, see 1,1-Dimethylhydrazine 
UDVF, see Dichlorvos 
UN 0154, see Picric acid 
UN 0208, see Tetryl 
UN 0209, see 2,4,6-Trinitrotoluene 
UN 1005, see Ammonia 
UN 1009, see Bromotrifluoromethane 
UN 1010, see 1,3-Butadiene 
UN 1011, see Butane 
UN 1012, see 1-Butene 
UN 1028, see Dichlorodifluoromethane 
UN 1029, see Dichlorofluoromethane 
UN 1032, see Dimethylamine 
UN 1036, see Ethylamine 
UN 1037, see Chloroethane 
UN 1055, see 2-Methylpropene 
UN 1061, see Methylamine 
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UN 1062, see Methyl bromide 
UN 1063, see Methyl chloride 
UN 1064, see Methyl mercaptan 
UN 1075, see 2-Methylpropane, Propane 
UN 1078, see 1,1-Difluorotetrachloroethane, 1,2-

Difluorotetrachloroethane 
UN 1086, see Vinyl chloride 
UN 1089, see Acetaldehyde 
UN 1090, see Acetone 
UN 1091, see Acetone 
UN 1092, see Acrolein 
UN 1093, see Acrylonitrile 
UN 1098, see Allyl alcohol 
UN 1100, see Allyl chloride 
UN 1104, see Amyl acetate, sec-Amyl acetate, Isoamyl 

acetate 
UN 1105, see Isoamyl alcohol 
UN 1108, see 1-Pentene 
UN 1110, see 2-Heptanone 
UN 1114, see Benzene 
UN 1120, see 1-Butanol, sec-Butyl alcohol, tert-Butyl 

alcohol 
UN 1123, see sec-Butyl acetate, Butyl acetate, tert-Butyl 

acetate 
UN 1125, see Butylamine 
UN 1131, see Carbon disulfide 
UN 1134, see Chlorobenzene 
UN 1135, see Ethylene chlorohydrin 
UN 1143, see Crotonaldehyde 
UN 1145, see Cyclohexane 
UN 1146, see Cyclopentane 
UN 1147, see Decahydronaphthalene 
UN 1148, see Diacetone alcohol 
UN 1150, see trans-1,2-Dichloroethylene 
UN 1154, see Diethylamine 
UN 1155, see Ethyl ether 
UN 1157, see Diisobutyl ketone 
UN 1158, see Diisopropylamine 
UN 1159, see Isopropyl ether 
UN 1160, see Dimethylamine 
UN 1163, see 1,1-Dimethylhydrazine 
UN 1165, see 1,4-Dioxane 
UN 1171, see 2-Ethoxyethanol 
UN 1172, see 2-Ethoxyethyl acetate 
UN 1173, see Ethyl acetate 
UN 1184, see 1,2-Dichloroethane 
UN 1185, see Ethylenimine 
UN 1188, see Methyl cellosolve 
UN 1189, see Methyl cellosolve acetate 
UN 1190, see Ethyl formate 
UN 1193, see 2-Butanone 
UN 1198, see Formaldehyde 
UN 1199, see Furfural 
UN 1206, see 3,3-Dimethylpentane; Heptane 
UN 1208, see 2,2-Dimethylbutane, 2,3-Dimethylbutane, 

Hexane, 2-Methylpentane 
UN 1212, see Isobutyl alcohol 
UN 1213, see Isobutyl acetate 
UN 1218, see 2-Methyl-1,3-butadiene 
UN 1220, see Isopropyl acetate 
UN 1221, see Isopropylamine 
UN 1224, see 3-Heptanone, 2-Hexanone, Isophorone 
UN 1229, see Mesityl oxide 
UN 1230, see Methanol 
UN 1231, see Methyl acetate 
UN 1232, see 2-Butanone 
UN 1233, see sec-Hexyl acetate 

UN 1234, see Methylal 
UN 1235, see Methylamine 
UN 1243, see Methyl formate 
UN 1244, see Methylhydrazine 
UN 1245, see 4-Methyl-2-pentanone 
UN 1247, see Methyl methacrylate 
UN 1249, see 2-Pentanone 
UN 1261, see Nitromethane 
UN 1262, see Octane, 2,2,4-Trimethylpentane 
UN 1265, see 2,2-Dimethylpropane, 2-Methylbutane, 

Pentane 
UN 1274, see 1-Propanol 
UN 1276, see Propyl acetate 
UN 1279, see 1,2-Dichloropropane 
UN 1280, see Propylene oxide 
UN 1282, see Pyridine 
UN 1294, see Toluene 
UN 1296, see Triethylamine 
UN 1301, see Vinyl acetate 
UN 1303, see 1,1-Dichloroethylene 
UN 1307, see m-Xylene, o-Xylene, p-Xylene 
UN 1320, see 2,4-Dinitrophenol 
UN 1334, see Naphthalene 
UN 1344, see Picric acid 
UN 1356, see 2,4,6-Trinitrotoluene 
UN 1510, see Tetranitromethane 
UN 1547, see Aniline 
UN 1578, see p-Chloronitrobenzene 
UN 1580, see Chloropicrin 
UN 1583, see Chloropicrin 
UN 1591, see 1,2-Dichlorobenzene, 1,3-Dichlorobenzene 
UN 1592, see 1,4-Dichlorobenzene 
UN 1593, see Methylene chloride 
UN 1595, see Dimethyl sulfate 
UN 1597, see 1,2-Dinitrobenzene, 1,3-Dinitrobenzene, 1,2-

Dinitrobenzene 
UN 1598, see 4,6-Dinitro-o-cresol 
UN 1600, see 2,6-Dinitrotoluene 
UN 1604, see Ethylenediamine 
UN 1605, see Ethylene dibromide 
UN 1648, see Acetonitrile 
UN 1650, see 2-Naphthylamine 
UN 1651, see Anthracene 
UN 1661, see 2-Nitroaniline, 3-Nitroaniline, 4-Nitroaniline 
UN 1662, see Nitrobenzene 
UN 1663, see 2-Nitrophenol, 4-Nitrophenol 
UN 1664, see 2-Nitrotoluene, 3-Nitrotoluene, 4-Nitro-

toluene 
UN 1669, see Pentachloroethane 
UN 1671, see Phenol 
UN 1673, see p-Phenylenediamine 
UN 1692, see Strychnine 
UN 1697, see α-Chloroacetophenone 
UN 1702, see 1,1,2,2-Tetrachloroethane 
UN 1704, see Sulfotepp 
UN 1708, see o-Toluidine 
UN 1710, see Trichloroethylene 
UN 1715, see Acetic anhydride 
UN 1738, see Benzyl chloride 
UN 1775, see Ethylbenzene 
UN 1779, see Formic acid 
UN 1846, see Carbon tetrachloride 
UN 1865, see Propyl nitrate 
UN 1885, see Benzidine 
UN 1887, see Bromochloromethane 
UN 1888, see Chloroform 
UN 1891, see Ethyl bromide 
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UN 1897, see Tetrachloroethylene 
UN 1915, see Cyclohexanone 
UN 1916, see Bis(2-chloroethoxy)methane, Bis(2-

chloroethyl) ether 
UN 1917, see Ethyl acrylate 
UN 1918, see Isopropylbenzene 
UN 1919, see Methyl acrylate 
UN 1920, see Nonane 
UN 1941, see Dibromodifluoromethane 
UN 1969, see 2-Methylpropane 
UN 1978, see Propane 
UN 1991, see Chloroprene 
UN 1992, see 2-Chloroethyl vinyl ether 
UN 1993, see 2,3-Dimethylpentane, 3,3-Dimethylpentane, 

4-Ethylmorpholine, 2-Ethylthiophene, Indan, 
Isobutylbenzene, 2-Methylhexane, 3-Methylhexane, 2-
Methyl-1-pentene, 4-Methyl-1-pentene, 1,4-Pentadiene, 
cis-2-Pentene, trans-2-Pentene, 1,2,4-Trimethylbenzene 

UN 2018, see 4-Chloroaniline 
UN 2019, see 4-Chloroaniline 
UN 2020, see 2-Chlorophenol, 2,4-Dichlorophenol, 2,4,6-

Trichlorophenol 
UN 2021, see 2-Chlorophenol 
UN 2023, see Epichlorohydrin 
UN 2038, see 2,4-Dinitrotoluene, 2,6-Dinitrotoluene 
UN 2044, see 2,2-Dimethylpropane 
UN 2047, see cis-1,3-Dichloropropylene, trans-1,3-

Dichloropropylene 
UN 2054, see Morpholine 
UN 2055, see Styrene 
UN 2056, see Tetrahydrofuran 
UN 2074, see Acrylamide 
UN 2076, see 2-Methylphenol, 4-Methylphenol 
UN 2077, see 1-Naphthylamine 
UN 2078, see 2,4-Toluene diisocyanate 
UN 2209, see Formaldehyde 
UN 2214, see Phthalic anhydride 
UN 2215, see Maleic anhydride 
UN 2219, see Allyl glycidyl ether 
UN 2232, see Chloroacetaldehyde 
UN 2241, see Cycloheptane 
UN 2246, see Cyclopentene 
UN 2247, see Decane 
UN 2249, see sym-Dichloromethyl ether 
UN 2253, see Dimethylaniline 
UN 2256, see Cyclohexene 
UN 2261, see 2,4-Dimethylphenol 
UN 2263, see cis-1,2-Dimethylcyclohexane, trans-1,2-

Dimethylcyclohexane 
UN 2265, see N,N-Dimethylformamide 
UN 2271, see 5-Methyl-3-heptanone 
UN 2278, see cis-2-Heptene 
UN 2279, see Hexachlorobutadiene 
UN 2294, see Methylaniline 
UN 2296, see Methylcyclohexane 
UN 2297, see o-Methylcyclohexanone 
UN 2298, see Methylcyclopentane 
UN 2303, see α-Methylstyrene 
UN 2312, see Phenol 
UN 2321, see 1,2,3-Trichlorobenzene, 1,3,5-Trichloro-

benzene 
UN 2321, see 1,2,4-Trichlorobenzene 
UN 2325, see 1,3,5-Trimethylbenzene 
UN 2347, see Butyl mercaptan 
UN 2362, see 1,1-Dichloroethane 
UN 2363, see Ethyl mercaptan 
UN 2364, see Propylbenzene 

UN 2369, see 2-Butoxyethanol 
UN 2370, see 1-Hexene 
UN 2392, see 1-Iodopropane 
UN 2414, see Thiophene 
UN 2431, see o-Anisidine, p-Anisidine 
UN 2457, see 2,2-Dimethylbutane, 2,3-Dimethylbutane 
UN 2462, see 2-Methylpentane, 3-Methylpentane 
UN 2472, see Pindone 
UN 2480, see Methyl isocyanate 
UN 2490, see Bis(2-chloroisopropyl) ether 
UN 2491, see Ethanolamine 
UN 2504, see 1,1,2,2-Tetrabromoethane 
UN 2514, see Bromobenzene 
UN 2515, see Bromoform 
UN 2561, see 3-Methyl-1-butene 
UN 2572, see Phenylhydrazine 
UN 2587, see p-Quinone 
UN 2608, see 1-Nitropropane, 2-Nitropropane 
UN 2644, see Methyl iodide 
UN 2646, see Hexachlorocyclopentadiene 
UN 2662, see Hydroquinone 
UN 2669, see p-Chloro-m-cresol 
UN 2671, see 2-Aminopyridine 
UN 2686, see 2-Diethylaminoethanol 
UN 2709, see Butylbenzene, sec-Butylbenzene, tert-

Butylbenzene 
UN 2711, see 1,4-Dibromobenzene 
UN 2717, see Camphor 
UN 2729, see Hexachlorobenzene 
UN 2757, see Carbaryl, Carbofuran 
UN 2761, see Aldrin, α-BHC, β-BHC, δ-BHC, p,p′-DDD, 

p,p′-DDE, p,p′-DDT, Dieldrin, α-Endosulfan, β-
Endosulfan, Endosulfan sulfate, Endrin, Endrin aldehyde, 
Heptachlor, Heptachlor epoxide 

UN 2762, see Chlordane 
UN 2765, see 2,4-D 
UN 2767, see Diuron 
UN 2769, see Kepone 
UN 2783, see Chlorpyrifos, Dichlorvos 
UN 2783, see Malathion, Parathion 
UN 2789, see Acetic acid 
UN 2790, see Acetic acid 
UN 2810, see Benzyl alcohol, Bromodichloromethane, 

Dibromochloromethane, Glycidol, β-Propiolactone 
UN 2811, see 4-Aminobiphenyl,Benzo[a]anthracene, 

Benzo[a]pyrene, Benzo[e]pyrene, p-
Dimethylaminoazobenzene, Indole 

UN 2821, see Phenol 
UN 2831, see 1,1,1-Trichloroethane 
UN 2842, see Nitroethane 
UN 2872, see 1,2-Dibromo-3-chloropropane 
UN 2874, see Furfuryl alcohol 
UN 2976, see cis-Chlordane, trans-Chlordane 
UN 2995, see Chlordane 
UN 2996, see Chlordane 
UN 3077, see Acenaphthene, Acenaphthylene, 

Benzo[ghi]perylene, Benzo[e]pyrene, Biphenyl, Phenyl 
ether 

UN 3082, see Benzyl butyl phthalate, Bis(2-ethylhexyl) 
phthalate, Di-n-butyl phthalate, 2-Methylnaphthalene 

UN 3143, see 2-Acetylaminofluorene, p-
Dimethylaminoazobenzene 

UN 3155, see Pentachlorophenol 
UN 3261, see Oxalic acid 
UN 9037, see Hexachloroethane 
UN 9094, see Benzoic acid 
UN 9095, see Di-n-butyl phthalate 
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Unidron, see Diuron 
Uniflex DBP, see Di-n-butyl phthalate 
Unifos, see Dichlorvos 
Unifos 50 EC, see Dichlorvos 
Unifume, see Ethylene dibromide 
Unimoll BB, see Benzyl butyl phthalate 
Unimoll DA, see Diethyl phthalate 
Unimoll DB, see Di-n-butyl phthalate 
Union Carbide 7744, see Carbaryl 
Uniphos, see Dichlorvos 
Uniplex 150, see Di-n-butyl phthalate 
Unisept BZA, see Benzoic acid 
Unitox, see Dichlorvos 
Univerm, see Carbon tetrachloride 
Unocal 76 Res 6206, see Vinyl acetate 
Unocal 76 Res S-55, see Vinyl acetate 
Urox D, see Diuron 
Ursol D, see p-Phenylenediamine 
USAF B-30, see Thiram 
USAF CB-22, see 2-Naphthylamine 
USAF EK-338, see p-Dimethylaminoazobenzene 
USAF EK-356, see Hydroquinone 
USAF EK-394, see p-Phenylenediamine 
USAF EK-488, see Acetonitrile 
USAF EK-1597, see Ethanolamine 
USAF EK-1860, see Thiophene 
USAF EK-2089, see Thiram 
USAF EK-P-5976, see ANTU 
USAF KF-11, see o-Chlorobenzylidenemalononitrile 
USAF P-5, see Thiram 
USAF P-7, see Diuron 
USAF P-220, see p-Quinone 
USAF XR-42, see Diuron 
VAc, see Vinyl acetate 
Valerone, see Diisobutyl ketone 
VAM, see Vinyl acetate 
Vampirin III, see Warfarin 
Vampirinip II, see Warfarin 
Vancida TM-95, see Thiram 
Vancide TM, see Thiram 
Vapona, see Dichlorvos 
Vaponite, see Dichlorvos 
Vapophos, see Parathion 
Vapora II, see Dichlorvos 
Vapotone, see Tetraethyl pyrophosphate 
VC, see 1,1-Dichloroethylene 
VC, see Vinyl chloride 
VCM, see Vinyl chloride 
VCN, see Acrylonitrile 
VDC, see 1,1-Dichloroethylene 
Vegfru malatox, see Malathion 
Velsicol 104, see Heptachlor 
Velsicol 1068, see Chlordane 
Velsicol 53-CS-17, see Heptachlor epoxide 
Velsicol heptachlor, see Heptachlor 
Ventox, see Acrylonitrile 
Veon, see 2,4,5-T 
Veon 245, see 2,4,5-T 
Verdican, see Dichlorvos 
Verdipor, see Dichlorvos 
Verdisol, see Dichlorvos 
Vergemaster, see 2,4-D 
Vermoestricid, see Carbon tetrachloride 
Versneller NL 63/10, see Dimethylaniline 
Vertac 90%, see Toxaphene 
Vertac toxaphene 90, see Toxaphene 
Verton, see 2,4-D 

Verton D, see 2,4-D 
Verton 2D, see 2,4-D 
Verton 2T, see 2,4,5-T 
Vertron 2D, see 2,4-D 
Vestinol 80, see Bis(2-ethylhexyl) phthalate 
Vestrol, see Trichloroethylene 
Vetiol, see Malathion 
Vetox, see Carbaryl 
Vidon 638, see 2,4-D 
Vinegar acid, see Acetic acid 
Vinegar naphtha, see Ethyl acetate 
Vinicizer 85, see Di-n-octyl phthalate 
Vinnapas 850, see Vinyl acetate 
Vinyl acetate H.Q., see Vinyl acetate 
Vinyl alcohol 2,2-dichlorodimethyl phosphate, see Di-

chlorvos 
Vinyl amide, see Acrylamide 
Vinyl A monomer, see Vinyl acetate 
Vinyl benzene, see Styrene 
Vinyl benzol, see Styrene 
Vinyl carbinol, see Allyl alcohol 
Vinyl chloride monomer, see Vinyl chloride 
Vinyl 2-chloroethyl ether, see 2-Chloroethyl vinyl ether 
Vinyl β-chloroethyl ether, see 2-Chloroethyl vinyl ether 
Vinyl C monomer, see Vinyl chloride 
Vinyl cyanide, see Acrylonitrile 
Vinyl ester of acetic acid, see Vinyl acetate 
Vinylethylene, see 1,3-Butadiene 
Vinylisopropyl, see 3-Methyl-1-butene 
Vinylofos, see Dichlorvos 
Vinylophos, see Dichlorvos 
Vinyl trichloride, see 1,1,2-Trichloroethane 
Vinylidene chloride, see 1,1-Dichloroethylene 
Vinylidene chloride (II), see 1,1-Dichloroethylene 
Vinylidene dichloride, see 1,1-Dichloroethylene 
Vinylidine chloride, see 1,1-Dichloroethylene 
Vioxan, see Carbaryl 
Viozene, see Ronnel 
Visko-rhap, see 2,4-D 
Visko-rhap drift herbicides, see 2,4-D 
Visko-rhap low volatile ester, see 2,4,5-T 
Visko-rhap low volatile 4L, see 2,4-D 
Viton, see Lindane 
Vitran, see Trichloroethylene 
Vitrex, see Parathion 
Vitrex HGI, see Parathion 
Vonduron, see Diuron 
Voronit C, see Hexachlorobenzene 
Vosol, see Acetic acid 
Vulcafor TMTD, see Thiram 
Vulcalent A, see N-Nitrosodiphenylamine 
Vulcalent B, see Phthalic anhydride 
Vulcalent B/C, see Phthalic anhydride 
Vulcatard, see N-Nitrosodiphenylamine 
Vulcatard A, see N-Nitrosodiphenylamine 
Vulkacit MTIC, see Thiram 
Vulkanox 4020, see p-Phenylenediamine 
Vultrol, see N-Nitrosodiphenylamine 
VyAc, see Vinyl acetate 
WARF 42, see Warfarin 
W.A.R.F.42, see Warfarin 
Waran, see Warfarin 
Warfarat, see Warfarin 
Warfarine, see Warfarin 
Warfarin plus, see Warfarin 
Warfarin Q, see Warfarin 
Warf compound 42, see Warfarin 
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Warficide, see Warfarin 
Wasp destroyer, see Carbaryl 
Waxoline yellow AD, see p-Dimethylaminoazobenzene 
Waxoline yellow ADS, see p-Dimethylaminoazobenzene 
Weddar, see 2,4,5-T 
Weddar-64, see 2,4-D 
Weddatul, see 2,4-D 
Weedar, see 2,4-D 
Weed-b-gon, see 2,4-D 
Weedez wonder bar, see 2,4-D 
Weedone, see Pentachlorophenol, 2,4-D, 2,4,5-T 
Weedone LV4, see 2,4-D 
Weedone 2,4,5-T, see 2,4,5-T 
Weed drench, see Allyl alcohol 
Weed-rhap, see 2,4-D 
Weed tox, see 2,4-D 
Weedtrol, see 2,4-D 
Weeviltox, see Carbon disulfide 
Westron, see 1,1,2,2-Tetrachloroethane 
Westrosol, see Trichloroethylene 
White tar, see Naphthalene 
Wiltrol P, see Phthalic anhydride 
Winylofos, see Dichlorvos 
Winylophos, see Dichlorvos 
Winterwash, see 4,6-Dinitro-o-cresol 
Witicizer 300, see Di-n-butyl phthalate 
Witicizer 312, see Bis(2-ethylhexyl) phthalate 
Witophen P, see Pentachlorophenol 
Wood alcohol, see Methanol 
Wood naphtha, see Methanol 
Wood spirit, see Methanol 
Wood treat A, see Pentachlorophenol 
X 32, see 2,4-Dinitrophenol 
Xenene, see Biphenyl 
Xenylamine, see 4-Aminobiphenyl 
p-Xenylamine, see 4-Aminobiphenyl 
XLP 30, see Dichlorvos 
XRM 429, see Chlorpyrifos 
XRM 5160, see Chlorpyrifos 
1,2-Xylene, see o-Xylene 
1,3-Xylene, see m-Xylene 
1,4-Xylene, see p-Xylene 
2-Xylene, see o-Xylene 
3-Xylene, see m-Xylene 

4-Xylene, see p-Xylene 
1,3,4-Xylenol, see 2,4-Dimethylphenol 
2,4-Xylenol, see 2,4-Dimethylphenol 
m-Xylenol, see 2,4-Dimethylphenol 
o-Xylol, see o-Xylene 
p-Xylol, see o-Xylene 
Yaltox, see Carbofuran 
Yellow G soluble in grease, see p-Dimethylaminoazo-

benzene 
Zeidane, see p,p′-DDT 
Zerdane, see p,p′-DDT 
Zeset T, see Vinyl acetate 
Zithiol, see Malathion 
Zoba black D, see p-Phenylenediamine 
Zytox, see Methyl bromide 
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Note: Mineralization and combustion products products (carbon dioxide, carbon monoxide, water vapor, and inorganic ions) are 
not included. Compounds listed include degradation products, impurities, and components in commercially available products 
(e.g., stabilizers, inhibitors, etc.). Refer to Appendix 1 for compounds that are underlined. 
 
Acenaphthene, see Bis(2-ethylhexyl) phthalate, 

Di-n-butyl phthalate, Naphthalene 
1,2-Acenaphthenediol, see Acenaphthene 
cis-1,2-Acenaphthenediol, see Acenaphthylene 
1,2-Acenaphthenedione, see Acenaphthene 
Acenaphthenequinone, see Acenaphthene, 

Acenaphthylene 
1-Acenaphthenol, see Acenaphthene 
1-Acenaphthenone, see Acenaphthene 
1,2-Acenaphthoquione, see Acenaphthene 
Acetaldehyde, see Acrylonitrile, Butane, 2-Butanone, 

2-Chloroethyl vinyl ether, 2-Chlorophenol, 
Cyclohexene, Dalapon-sodium, Diallate, 1,1-
Dichloroethane, 2,3-Dimethylamine, 
Dimethylbutane, 1,4-Dioxane, Ethylamine, Ethyl 
ether, Erhyl sulfide, 2-Heptanone, Metaldehyde, 2-
Methylbutane, 2-Methyl-2-butene, 2-Methylphenol, 
Nitromethane, 4-Nitrophenol, 2-Nitropropane, 1-
Octene, 2-Pentanone, Phenol, Toluene, 
Triethylamine, Vinyl chloride, o-Xylene, m-Xylene 

Acetamide, see Acetonitrile, Acrylamide, Acrylonitrile, 
Ethylamine 

4-Acetamido-4-amino-6-chloro-s-triazine, see Atrazine 
Acetanilide, see Aniline, Chlorobenzene, Vinclozolin 
Acetic acid, see Acenaphthene, Acetaldehyde, Acetic 

anhydride, Acetone, Acetonitrile, Acrolein, 
Acrylonitrile, Aldicarb, Amyl acetate, sec-Amyl 
acetate, Bis(2-ethylhexyl) phthalate, Butyl acetate, 
sec-Butyl acetate, tert-Butyl acetate, 2-
Chlorophenol, Diazinon, 2,4-Dimethylphenol, 2,4-
Dinitrophenol, 2,4-Dinitrotoluene, 1,4-Dioxane, 1,2-
Diphenylhydrazine, Esfenvalerate, Ethyl acetate, 
Flucythrinate, Formic acid, sec-Hexyl acetate, 
Isopropyl acetate, Isoamyl acetate, Isobutyl acetate, 
Methanol, Methyl acetate, 2-Methyl-2-butene, 
Methyl tert-butyl ether, Methyl cellosolve acetate, 2-
Methylphenol, Methomyl, 4-Nitrophenol, 
Pentachlorophenol, Phenol, Propyl acetate, 1,1,1-
Trichloroethane, Vinyl acetate, Vinyl chloride 

Acetoacetic acid, see Mevinphos 
Acetone, see Acrolein, Acrylonitrile, Atrazine, Butane, 

2-Chlorophenol, Cyclohexene, 1,2-Dichloropropane, 
2,3-Dimethylbutane, Formaldehyde, Methanol, 2-
Methylbutane, 2-Methylpentane, 4-Methyl-2-
pentanone, 2-Methylpropene, Mevinphos, 4-
Nitrophenol, Phenol, Propane, Tetrachloroethylene, 
2,2,4-Trimethylpentane 

Acetonitrile, see Acrylonitrile, Atrazine, Ethylamine, 
Nitromethane 

Acetophenone, see Ethylbenzene 
2-Acetylamino-4-amino-6-chloro-N-(1-methylethyl)-s-

triazine, see Atrazine 
Acetyl chloride, see 1,1,1-Trichloroethane 
Acetyl-CoA, see Cyclohexane 
Acetylene, see Benzene, Ethylenimine, 

Hexachloroethane, TCDD 
Acrolein, see Acrylonitrile, Allyl alcohol, Atrazine, 
Acrylamide, see Acrylonitrile 
Acrylic acid, see Acrylamide, Ethyl acrylate, Methyl 

acrylate 
Acryslonitrile, see Acrylamide 
Adipic acid, see Cyclohexane, Cyclohexene 
Alanine, see Endothall 

Aldicarb nitrile, see Aldicarb 
Aldicarb nitrile sulfone, see Aldicarb 
Aldicarb nitrile sulfoxide, see Aldicarb 
Aldicarb oxime, see Aldicarb 
Aldicarb oxime sulfone, see Aldicarb 
Aldicarb oxime sulfoxide, see Aldicarb 
Aldicarb sulfone, see Aldicarb 
Aldicarb sulfone acid, see Aldicarb 
Aldicarb sulfone alcohol, see Aldicarb 
Aldicarb sulfone aldehyde, see Aldicarb 
Aldicarb sulfone amide, see Aldicarb 
Aldicarb sulfone oxime, see Aldicarb 
Aldicarb sulfoxide, see Aldicarb 
Aldicarb sulfoxide acid, see Aldicarb 
Aldicarb sulfoxide alcohol, see Aldicarb 
Aldicarb sulfoxide aldehyde, see Aldicarb 
Aldicarb sulfoxide amide, see Aldicarb 
Aldicarb sulfoxide nitrile, see Aldicarb 
Aldicarb sulfoxide oxime, see Aldicarb 
Aldrin, see Dieldrin 
Aldrin diol, see Aldrin 
Alkyl hydroperoxides, see Acetaldehyde 
Allyl alcohol, see Allyl chloride, 1,2-Dibromo-3-

chloropropane, 1,2-Dichloropropane 
Allylbenzene, see Isopropylbenzene β-(2-Amino-3-

nitrophenyl)glucopyranoside, see 2-Nitroaniline 
Allyl chloride, see Allyl alcohol, 1,2-Dibromo-3-

chloropropane, 1,2-Dichloropropane 
2-Aminobenzimidazole, see Benomyl 
2-Aminobenzoic acid, see 2-Amino-3-chlorobenzoic 

acid 
3-Aminobenzoic acid, see 3-Nitrobenzoic acid 
4-Aminobenzoic acid, see 2-Amino-3-chlorobenzoic 

acid, 4-Amino-3,5-dichlorobenzoic acid, Dicamba, 
4-Nitrobenzoic acid 

2-(((Aminocarbonyl)amino)sulfonyl) benzoate, see 
Sulfometuron-methyl 

3-Amino-5-chlorobenzoic acid, see Chloramben 
4-Amino-3-chlorobenzoic acid, see 4-Amino-3,5-

dichlorobenzoic acid 
2-Amino-4-chloro-6-hydroxy-s-triazine, see Atrazine 
2-Amino-4-chlorophenol, see Chlorpropham, 

Phosalone 
4-Amino-3,5-dichloro-6-hydroxypicolinic acid, see 
Picloram 
4-Amino-5,6-dichloro-2-picolinic acid, see Picloram 
4-Amino-3,5-dichloropyridin-2-ol, see Picloram 
2-Amino-4,6-dihydroxy-s-triazine, see Atrazine 
5-Amino-2,4-dimethyltrifluoromethane sulfone anilide, 

see Mefluidide 
2-Amino-4,6-dinitrotoluene, see 2,4,6-Trinitrotoluene 
4-Amino-2,6-dinitrotoluene, see 2,4,6-Trinitrotoluene 
4-Aminodiphenylamine, see Aniline 
2-(2-Aminoethoxy)acetaldehyde, see Morpholine 
2-(2-Aminoethoxy)acetate, see Morpholine 
7-Amino-2-ethyl-1-propyl-5-

(trifluoromethyl)benzimidazole, see Trifluralin 
7-Amino-2-ethyl-5-(trifluoromethyl)benzimidazole, see 

Trifluralin 
2-Amino-4-hydroxy-6-chloro-s-triazine, see Atrazine 
4-Amino-3-hydroxy-5,6-dichloropicolinic acid, see 
Picloram 
4-Amino-6-hydroxy-3,5-dichloropicolinic acid, see 
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Picloram 
2-Amino-4-hydroxy-6-isopropylamino-s-triazine, see 

Atrazine 
2-Amino-4-hydroxymethyl benzoate, see Phenmedipham 
2-Amino-6-hydroxymethyl benzoate, see Phenmedipham 
2'′-Amino-2-hydroxypropiophenone, see Napropamide 
4-Amino-6-(isopropylamino)-s-triazine, see Prometryn 
2-Amino-N-isopropylbenzamide, see Bentazone 
4-Amino-3-methylphenol, see Aminocarb 
6-Amino-3-methylphenol, see 4-Nitrophenol 
Aminomethylphosphonic acid, see Glyphosate 
2′-Amino-2-naphthoxypropiophenone, see Napropamide 
4-Amino-2-naphthoxypropiophenone, see Napropamide 
Aminonitrobenzoic acid, 3,4-Dinitrobenzoic acid 
4-Amino-4′-nitrobiphenyl, see Benzidine 
2-Amino-6-nitro-N-(1-ethylpropyl)-3,4-xylidine, see 

Pendimethalin 
Aminonitrofen, see Nitrofen 
β-(4-Amino-3-nitrophenyl)glucopyranoside, see 2-

Nitroaniline 
Aminonitrotoluene, see 2,6-Dinitrotoluene 
2-Amino-4-nitrotoluene, see 2,4-Dinitrotoluene 
2-Amino-6-nitrotoluene, see 2,4-Dinitrotoluene 
4-Amino-2-nitrotoluene, see 2,4-Dinitrotoluene 
2-Amino-6-nitro-α,α,α-trifluoro-p-toluidine, see 

Trifluralin 
5-Amino-2-oxo-4-pentenoic acid, see Pyridine 
Aminoparaoxon, see Parathion 
Aminoparathion, see Parathion 
p-Aminoparathion, see Parathion 
Aminophenol, see Parathion 
3-Aminophenol, see Desmedipham, Phenmedipham 
4-Aminophenol, see 4-Chloroaniline, 4-Nitrophenol, 

Parathion 
4-Aminophenylamine, see Aniline 
2-Aminosulfonyl benzoic acid, see Sulfometuron-

methyl 
4-Amino-m-tolyl-N-methylcarbamate, see Aminocarb 
3-(3-Amino-s-triazole-1-yl)-2-aminopropionic acid, see 

Amitrole 
β-(3-Amino-1,2,4-triazol-1-yl)-α-alanine, see Amitrole 
4-Amino-2,3,5-trichloropyridine, see Picloram 
4-Amino-3,5,6-trichloropyridine, see Picloram 
2-Amino-4-(trifluoromethyl)anisole, see Fluorodifen 
7-Amino-5-(trifluoromethyl)benzimidazole, see 

Trifluralin 
Ammeline, see Prometryn 
Ammonia, see Acetonitrile, Acrylonitrile, see Atrazine, 

Bromacil, Bromoxynil, Carbaryl, Chlorpyrifos, 
Dicamba, EPTC, Ethylamine, Ethylenimine, 
Glyphosate, Linuron, 4-Nitrophenol, Parathion, 
Picloram, Pyridine, Trifluralin 

Ammonium acetate, see Acetonitrile 
Amylene, see Chloroform, Methylene chloride 
Aniline, see Diuron, Nitrobenzene, Napropamide, 

Propham, Tetrachloroethylene 
Anisil, see Methoxychlor 
Anisoin, see Methoxychlor 
Anthracene, see Bis(2-ethylhexyl) phthalate, Methyl 

bromide 
Anthracene-9-sulfonic acid, see Anthracene 
Anthranilic acid, see Azinphos-methyl, Bentazone, 

Indole 
Anthraquinone, see Anthracene 
9,10-Anthraquinone, see Anthracene 
Aspartic acid, see Endothall 
Azobenzene, see Aniline 

2,2′-Azobis(α,α,α-trifluoro-6-nitro-N-propyl-
p-toluidine), see Trifluralin 

Azoxybenzene, see Aniline 
2,2′-Azoxybis(α,α,α-trifluoro-6-nitro-N-propyl-p-

toluidine), see Trifluralin 
2,2′-Azoxybis(α,α,α-trifluoro-6-nitro-p-toluidine), see 

Trifluralin 
Benzaldehyde, see Benzyl alcohol, Benzyl chloride, 

Isopropylbenzene, Naphthalene, Styrene, 
Permethrin, Toluene 

Benzanthrone dicarboxylic anhydride, see 
Benzo[a]pyrene 

Benzazimide, see Azinphos-methyl 
Benzene, see Chlorobenzene, Cyclohexane, Diallate, 

Diethyl phthalate, Hexachlorobenzene, 1-Hexene, 
Lindane, Pentachlorobenzene, Styrene, Triallate, 
1,2,3-Trichlorobenzene 

1,2-Benzenecarboxaldehyde, see Naphthalene 
1,2-Benzenedicarboxaldehyde, see Benzo[a]anthracene 
cis-Benzene glycol, see Benzene 
Benzene thiophosphoric acid, see EPN 
1,2,4-Benzenetriol, see 2,4-D 
Benzidine, see Aniline, 3,3′-Dichlorobenzidine 
1-(2-Benzimidazolyl)-3-n-butylurea, see Benomyl 
Benzo[a]anthracene-7,12-dione, see 

Benzo[a]anthracene 
Benzoic acid, see Anthracene, Biphenyl, 2-

Bromobenzoic acid, 2-Bromobenzoic acid, 4-
Bromobenzoic acid, 2-Chlorobenzoic acid, 3-
Chlorobenzoic acid, 3,5-Dichlorobenzoic acid, 
Di-n-butyl phthalate, Dicamba, Ethylbenzene, 
Fluoranthene, 3-Iodobenzoic acid, Naphthalene, 
Styrene, Permethrin, Toluene, 2,3,6-
Trichlorobenzoic acid, o-Xylene, m-Xylene, p-
Xylene 

o-Benzoic acid, see o-Xylene 
m-Benzoic acid, see m-Xylene 
p-Benzoic acid, see p-Xylene 
Benzonitrile, see Diuron, Iprodione 
Benzophenone, see Phthalic anhydride 
Benzo[a]pyrene-1,6-dione, see Benzo[a]pyrene  
Benzo[a]pyrene-3,6-dione, see Benzo[a]pyrene 
Benzo[a]pyrene-4,5-dione, see Benzo[a]pyrene 
Benzo[a]pyrene-6,12-dione, see Benzo[a]pyrene 
Benzo[a]pyrene-4,5-oxide, see Benzo[a]pyrene 
Benzo[a]pyrene-1,6-quinone, see Benzo[a]pyrene 
Benzo[a]pyrene-3,6-quinone, see Benzo[a]pyrene 
Benzo[a]pyrene-6,12-quinone, see Benzo[a]pyrene 
Benzo[a]pyrene sulfonic acid, see Benzo[a]pyrene 
Benzoquinone, see Hydroquinone, Parathion, Phenol 
p-Benzoquinone, see Aniline, 4-Chlorophenol, 

Hydroquinone, 4-Nitroaniline, 4-Nitrophenol, 
Phenol 

Benzo[b]thiophene, see Naphthalene 
1,2,3-Benzotriazin-4(3H)-one, see Azinphos-methyl 
Benzotriazole, see Tetrachloroethylene 
Benzyl alcohol, see Benzo[a]anthracene, Benzyl butyl 

phthalate, Benzyl chloride, Permethrin, o-Xylene, m-
Xylene, p-Xylene, Toluene 

o-Benzyl alcohol, see o-Xylene 
m-Benzyl alcohol, see m-Xylene 
p-Benzyl alcohol, see p-Xylene 
10-Benzyl-10-hydroanthracen-9-one, see 

Benzo[a]anthracene 
Benzyl hydroperoxide, see Toluene 
Benzyl nitrate, see Toluene 
Benzylsuccinic acid, see Toluene 
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α-BHC, see Lindane 
δ-BHC, see Lindane 
Biacetyl, see Butane, 1,2,3-Trimethylbenzene, 1,2,4-

Trimethylbenzene, 1,3,5-Trimethylbenzoic acid, 
o-Xylene, m-Xylene, o-Xylene 

Bicyclo[4.2.0]octa-1,3,5-triene, see Naphthalene 
Biphenyl, see Bis(2-ethylhexyl) phthalate, 2-

Chlorobiphenyl, 4-Chlorobiphenyl, Di-n-butyl 
phthalate, PCB-1221, PCB-1232, PCB-1254, 
PCB-1260, Phthalic anhydride 

2,2′-Biphenyldialdehyde, see Phenanthrene 
2,2′-Biphenyldicarbonic acid, see Phenanthrene 
1,1′-Bipyrene, see Pyrene 
Bis(benzazimidylmethyl)disulfide, see Azinphos-

methyl 
Bis(2-chlorophenoxy)acetic acid, see 2,4-D 
Bis(chlorophenyl)acetic acid, see p,p′-DDE 
Bis(p-chlorophenyl)acetic acid, see p,p′-DDD, 

p,p′-DDT 
2,2-Bis(p-chlorophenyl)acetic acid, see p,p′-DDT 
Bis(p-chlorophenyl)acetic acid, methyl ester, see 

p,p′-DDD 
2,2-Bis(p-chlorophenyl)acetic acid, methyl ester, see 

p,p′-DDT 
Bis(p-chlorophenyl)acetonitrile, see p,p′-DDT 
4,5-Bis(4-chlorophenylamino)-3,5-cyclohexadiene-1,2-

dione, see 4-Chloroaniline 
1,1′-Bis(p-chlorophenyl)-2-chloroethane, see p,p′-DDT 
2,2-Bis(p-chlorophenyl)ethane, see p,p′-DDD 
2,2-Bis(p-chlorophenyl)ethanol, see p,p′-DDD, 

p,p′-DDT 
2,2-Bis(4-chlorophenyl)-1-chloroethylene, see 

p,p′-DDD 
1,1-Bis(p-chlorophenyl)-2-chloroethylene, see 

p,p′-DDE, p,p′-DDT 
1,1-Bis(p-chlorophenyl)ethylene, see p,p′-DDD, 

p,p′-DDT 
1,1′-Bis(p-chlorophenyl)-2-hydroxyethane, see 

p,p′-DDT 
Bis(p-chlorophenyl)methane, see p,p′-DDT 
1,3-Bis(p-chlorophenyl)triazene, see 4-Chloroaniline 
1,1-Bis(p-chlorophenyl)-2,2,2-trichloroethanol, see 

p,p′-DDT 
1,3-Bis(3,4-dichlorophenyl)triazene, see Propanil 
Bis(1,3-(3,4-dichlorophenyl)urea), see Diuron 
sym-Bis(3,4-dichlorophenyl)urea, see Monuron 
Bis(O,O-dimethyl thionophosphoryl) sulfide, see 
Malathion 
2,4′-Bis(N′,N′-dimethylureido)biphenyl, see Monuron 
3,4′-Bis(N′,N′-dimethylureido)biphenyl, see Monuron 
4,4′-Bis(N′,N′-dimethylureido)biphenyl, see Monuron  
Bis(2-hydroxyethyl) ether, see Bis(2-chloroethyl) ether 
Bis(2-hydroxyisopropyl) ether, see Bis(2-

chloroisoprop-yl) ether 
2,2-Bis(p-hydroxyphenyl)-1,1,1-trichloroethane, see 

Methoxychlor 
2,2-Bis(p-hydroxyphenyl)-1,1,1-trichloroethylene, see 

Methoxychlor 
2,4-Bis(isopropylamino)-s-triazine, see Prometryn 
4,6-Bis(isopropylamino)-s-triazine, see Prometryn 
1,1-Bis(p-methoxyphenyl)-2,2-dichloroethylene, see 

Methoxychlor 
2,2-Bis(p-methoxyphenyl)-1,1-dichloroethylene, see 

Methoxychlor 
2,6-Bis(1-methylethyl)benzenamine, see Atrazine 
O,O-Bis(4-nitrophenyl) O-ethyl phosphate, see 

Parathion 

O,O-Bis(4-nitrophenyl) O-ethyl phosphorothioate, see 
Parathion 

Bis(3-(thiomethyl)-1,2,3-benzotriazin-4(3H)-one), see 
Azinphos-methyl 

Bromine, see Methyl bromide 
Bromoacetaldehyde, see Ethylene dibromide 
2-Bromobiphenyl, see Biphenyl 
4-Bromobiphenyl, see Biphenyl 
5-Bromo-3-sec-butyl-6-hydroxymethyluracil, see 

Bromacil 
Bromochloroaniline, see p-Bromoaniline 
Bromochloromethane, see Dibromochloromethane 
Bromochloronaphthalene, see Naphthalene 1-Bromo-3-

chloropropan-2-one, see 1,2-Dibromo-3-
chloropropane 

Bromochlorophenol, see p-Bromophenol 
4-Bromo-2-chlorophenol, see Profenofos 
2-Bromo-3-chloropropanol, see 1,2-Dibromo-3-

chloropropane 
2-Bromo-3-chloropropene, see 1,2-Dibromo-3-

chloropropane 
Bromodichlorophenol, see p-Bromophenol, Phenol 
2-Bromoethanol, see Ethylene dibromide 
Bromoformaldehyde, see Ethylene dibromide 
5-Bromo-3-(2-hydroxy-1-methylpropyl)-6-

methyluracil, see Bromacil 
5-Bromo-3-(3-hydroxy-1-methylpropyl)-

6-methyluracil, see Bromacil 
2-Bromo-3-hydroxypropene, see 1,2-Dibromo-3-

chloropropane 
5-Bromo-6-methyluracil, see Bromacil 
1-Bromonaphthalene, see Naphthalene 
Bromonaphthol, see Naphthalene 
2-Bromonaphthoquinone, see Naphthalene 
2-Bromo-1,4-naphthoquinone, see Naphthalene 
3-Bromonitrobenzene, see Bromobenzene 
2-Bromo-4-nitrophenol, see Bromobenzene 
3-Bromo-2-nitrophenol, see Bromobenzene 
3-Bromo-4-nitrophenol, see Bromobenzene 
3-Bromo-6-nitrophenol, see Bromobenzene 
4-Bromophenol, see Bromobenzene 
3-(p-Bromophenyl)-1-methylurea, p-bromophenylurea, 

see Metobromuron 
1-Bromo-1-propyne, see Propyne 
Bromoxynil, see Bromoxynil octanoate 
γ-BTC, see Lindane 
Butanal, see Butane, Cyclohexene, Cyclopentene, 2-

Heptanone, 1-Octene 
Butane, see 1-Butene, Ethylenimine, 2-Methylpropene, 

Trichloroethylene 
Butanedial, see Benzene 
1,4-Butanedial, see Cyclohexene 
2,3-Butanedione, see 1,2,3-Trimethylbenzene, 1,2,4-

Trimethylbenzene 
1-Butanol, see Benzyl butyl phthalate, Butane, Butyl 

acetate, Di-n-butyl phthalate, Tributyl phosphate 
2-Butanone, see Butane, 1-Butene, 2-Methylpropene, 1-

Octene 
1-Butene, see 2-Methylpropene, Trichloroethylene 
trans-2-Butene, see 1-Butene 
3-Butenoic acid, see 1-Butene 
3-Buten-1-ol, see 1-Butene 
3-sec-Butyl-5-acetyl-5-hydroxyhydantoin see Bromacil 
3-tert-5-Butyl-5-acetyl-5-hydroxyhydantoin, see 

Terbacil 
sec-Butyl alcohol, sec-Butyl acetate 
tert-Butyl alcohol, see tert-Butyl acetate, tert-Butyl 
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formate, Methyl tert-butyl ether 
Butylamine, see Benomyl 
2-tert-Butylamino-4-hydroxy-6-ethylamino-s-triazine, 

see Terbuthylazin 
Butylated hydroxytoluene, see Ethyl ether 
Butylate sulfoxide, see Butylate 
Butylbenzene, see Isobutylbenzene, PCB-1242 
3-tert-Butyl-5-chloro-6-hydroxymethyluracil, see 

Terbacil 
3-Butyl-2,4-dioxo-[1,2-α]-s-triazinobenzimidazole, see 

Benomyl 
N-Butyl-N-ethyl-α,α,α-trifluorotoluene-3,4,5-triamine, 

see Benfluralin 
N-Butyl-N-ethyl-α,α,α-trifluoro-5-nitrotoluene-3,4-

diamine, see Benfluralin 
tert-Butyl formate, see Ethyl tert-butyl ether, Methyl 

tert-butyl ether 
tert-Butylglycidyl ether, see Tetrachloroethylene 
Butyl hydrogen phthalate, see Benzyl butyl phthalate 
n-Butyl hydrogen phthalate, see Di-n-butyl phthalate 
Butyl hydroperoxide, see Butane 
3-tert-Butyl-6-hydroxymethyluracil, see Terbacil 
Butyl isocyanate, see Benomyl 
tert-Butyl mercaptan, see Ethyl mercaptan 
3-sec-Butyl methyluracil see Bromacil 
3-sec-Butyl-6-methyluracil see Bromacil 
n-Butyl nitrate, see Butane 
sec-Butyl nitrate, see Butane 
tert-Butyl nitrate, see Butane 
N-Butyl-α,α,α-trifluoro-5-nitrotoluene-3,4-diamine, 

see Benfluralin 
N-Butyl-α,α,α-trifluorotoluene-3,4,5-triamine, see 

Benfluralin 
2-Butyne, see 1,1,1-Trichloroethane 
Butyric acid, see Butane 
Camphenilone, see Camphene 
Carbamic acid, see Asulam, Carbofuran 
1-Carbamoyl-3-cyano-4-hydroxy-2,5,6-trichlorobenzen

e, see Chlorothalonil 
Carbazole, see Anthracene, Naphthalene 
Carbofuran phenol, see Carbofuran 
Carbon disulfide, see Dazomet, Mancozeb, Maneb, 

Methyl tert-butyl ether, Thiram 
Carbon monoxide, see Acetaldehyde, Atrazine, 

Bromacil, Dalapon-sodium, Dieldrin, 1,4-Dioxane, 
Diuron, Formaldehyde, Formic acid, Malathion, 
Maleic anhydride, Methanol, Methyl chloride, 
Methylene chloride, Methyl iodide, 2-
Methylpropene, N-Nitrosodimethylamine, Oxalic 
acid, Phorate, Picloram, 2,4,5-T, TCDD, Toluene, 
Trifluralin 

Carbon tetrachloride, see Tetrachloroethylene, 
Trichloroethylene 

Carbonyl sulfide, see Carbon disulfide, Carbon 
tetrachloride 

Carbophenothion sulfone, see Carbophenothion 
Carbophenothion sulfoxide, see Carbophenothion 
Carbophenothionthiol, see Carbophenothion 
Carbophenothion thiosulfone, see Carbophenothion 
Carbophenothion thiosulfoxide, see Carbophenothion 
Carbosulfan, see Carbofuran 
2-Carboxybenzaldehyde, see Fluoranthene 
3-Carboxybenzylsuccinic acid, see m-Xylene 
Carboxymethyl molinate, see Molinate 
Catechol, see Aniline, Anthracene, Benzene, Benzoic 

acid, Carbaryl, 2-Chlorophenol, Naphthalene, 2-
Nitrophenol, Phenanthrene, Phenol, Propham, 

Toluene 
Chloral, see Triachlorfon 
Chloral hydrate, see Triachlorfon 
Chloramine, see Toluene 
Chloranil, see Pentachlorophenol 
o-Chloranil, see Pentachlorophenol 
p-Choranil, see Pentachlorophenol 
cis-Chlordan, see cis-Chlordane 
α-Chlordan, see cis-Chlordane 
β-Chlordane, trans-Chlordane 
γ-Chlordane, see Heptachlor 
cis-Chlordane, see Photo-cis-chlordane 
trans-Chlordane, see Photo-trans-chlordane 
Chlordene, see Heptachlor 
Chlordene chlorohydrin, see Chlordane 
Chlordene epoxide, see Heptachlor 
Chlorinated dibenzo-p-dioxin, see Pentachlorophenol 
Chlorinated dibenzo-p-dioxins, see PCB-1242, 

PCB-1254 
Chlorinated dihydroxybenzenes, see Pentachlorophenol 
Chlorine, see Allidochlor, Anilazine, Bromacil, 

Chlordane, 2,4-D, Dalapon-sodium, p,p′-DDT, 
Dicamba, Dieldrin, Diuron, Malathion, Monuron, 
Pentachloronitrobenzene, Picloram, Propachlor, 
Tetrachloroethylene, 1,1,1-Trichloroethane 

Chlorine oxides, see 1,1,1-Trichloroethane 
Chloroacetaldehyde, see Allyl chloride, 1,2-

Dichloroethane, cis-1,3-Dichloropropylene, trans-
1,3-Dichloropropylene, 1,1,1-Trichloroethane, Vinyl 
chloride 

4-Chloroacetanilide, see 4-Chloroaniline, p-
Chloronitrobenzene 

Chloroacetic acid, see Allidochlor, Allyl chloride, 1,1-
Dichloroethane, cis-1,3-Dichloropropylene, trans-
1,3-Dichloropropylene, 1,1,2-Trichloroethane, Vinyl 
chloride 

2-Chloroacetoacrylic acid, see 1,4-Dichlorobenzene 
Chloroacetone, see Propylene oxide 
Chloroacetophenone, see 2,4′-Dichlorobiphenyl 
Chloroacetyl chloride, see 1,1-Dichloroethane, 1,2-

Dichloroethane 
1-Chloroacetyl-2,3-dihydro-7-ethylindole, see Alachlor 
Chloroacetylene, see 1,1-Dichloroethylene 
Chloroacetylenes, see Pentachloroethane 
6-Chloro-N-acetyl-N′-(1-methylethyl)-s-triazine-2,4-

diamine, see Atrazine 
2-Chloroacrolein, see Chloroprene, Diallate 
cis-3-Chloroallyl alcohol, see cis-1,3-

Dichloropropylene 
2-Chloro-4-amino-6-(ethylamino)-s-triazine, see 

Simazine 
2-Chloro-4-amino-6-isopropylamino-s-triazine, see 

Atrazine 
2-Chloro-4-amino-s-triazine, see Atrazine 
Chloroaniline, see Linuron, Monuron 
3-Chloroaniline, see Aniline, Chlorpropham, Iprodione, 

Propanil 
4-Chloroaniline, see Aniline, p-Chloronitrobenzene, 

Diuron 
2-Chlorobenzaldehyde, see 

o-Chlorobenzylidenemalononitrile 
Chlorobenzene, see α-BHC, 1,2-Dichlorobenzene, 1,3-

Dichlorobenzene, 1,4-Dichlorobenzene, Diuron, 
Hexachlorobenzene, Pentachlorobenzene, 1,2,3-
Trichlorobenzene 

3-Chlorobenzidine, see 3,3′-Dichlorobenzidine 
Chlorobenzoic acid, see 2-Chlorobiphenyl, 
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2,4′-Dichlorobiphenyl, PCB-1016, PCB-1221, PCB-
1232, PCB-1242, PCB-1248, PCB-1254, PCB-1260 

2-Chlorobenzoic acid, see 2,5-Dichlorobenzoic acid, 
2,3,6-Trichlorobenzoic acid 

3-Chlorobenzoic acid, see 3,5-Dichlorobenzoic acid, 
2,3,6-Trichlorobenzoic acid 

4-Chlorobenzoic acid, see p,p′-DDT, 3,4-
Dichlorobenzoic acid 

Chlorobenzoquinone, see Chlorobenzene 
6-Chloro-2-benzoxazolinone, see Phosalone 
4-(6-Chloro-2-benzoxazolyloxy) phenol, see 

Fenoxaprop-ethyl 
Chlorobenzoylformic acid, see 2-Chlorobiphenyl, 

PCB-1254 
Chlorobenzoylpropionic acid, see PCB-1016, 

PCB-1221, PCB-1232, PCB-1242, PCB-1248, PCB-
1254, PCB-1260 

2-Chlorobiphenyl, see Biphenyl, PCB-1260 
3-Chlorobiphenyl, see Biphenyl, PCB-1260 
4-Chlorobiphenyl, see PCB-1260 
1-Chloro-2,2-bis(p-chlorophenyl)ethane, see p,p′-DDD, 

p,p′-DDT 
1-Chloro-2,2-bis(p-chlorophenyl)ethylene, see 

p,p′-DDD 
2-Chloro-4′,5-bis(N′,N′-dimethylureido)biphenyl, see 

Monuron 
5-Chloro-2,4′-bis(N′,N′-dimethylureido)biphenyl, see 

Monuron 
2-Chloro-4,6-bis(isopropylamino)-s-triazine, see 

Atrazine 
2-Chloro-4-(carboxymethylene)but-2-enolide, see 

2,4,5-T 
4-Chlorocatechol, see 4-Chlorophenol, 2,4-D, 2,4,5-T 
4-Chloro-o-cresol, see MCPA 
2-Chloro-4,6-diamino-s-triazine, see Atrazine, 

Simazine 
Chloro[b,e]dibenzo[1,4]dioxin, see TCDD 
Chlorodibenzofuran, see Dibenzofuran 
2-Chlorodibenzo[b,e][1,4]dioxin, see TCDD 
Chlorodibromonaphthalene, see Naphthalene 
2-Chloro-2′,6′-diethylacetanilide, see Alachlor 
6-Chloro-2,3-dihydrobenzoxazole-2-one, see 

Fenoxaprop-ethyl 
6-Chloro-2,3-dihydrobenzoxazol, see Fenoxaprop-ethyl 
8-Chloro-1,2-dihydro-1,2-dihydroxynaphthalene, see 2-

Chloronaphthalene 
6-Chloro-2,3-dihydro-7-(hydroxymethyl)-3,3-dimethyl-

5H-oxazolo[3,2-a]pyrimidin-5-one, see Terbacil 
6-Chloro-2,3-dihydro-7-methyl-3,3-dimethyl-5H-oxazo

lo[3,2-a]pyrimidin-5-one, see Terbacil 
Chlorodihydroxybiphenyl, see TCDD 
1-Chloro-2,3-dihydroxypropane, see 1,2,3-

Trichloropropane 
2-Chloro-4,6-dihydroxy-s-triazine see Atrazine 
4-Chloro-2,5-dimethoxybenzenamine, see Atrazine 
N-Chlorodimethylamine, see Dimethylamine 
Chloroethane, see 1,1,1-Trichloroethane, 

Trichloroethylene 2-Nitroaniline 
2-Chloroethanol, see 1,2-Dichloroethane 
N-Chloroethanolamine, see Ethanolamine 
2-(2-Chloroethoxy)ethanol, see Bis(2-chloroethyl) ether 
2-Chloro-4-(ethylamino)-6-amino-s-triazine, see 

Atrazine 
α-Chloroethyl ethyl ether, see 2-Chloroethyl vinyl ether 
β-Chloroethyl ethyl ether, see 2-Chloroethyl vinyl ether 
2-Chloro-N-(2-ethyl-6-hydroxymethylphenyl)-N-(hydro

xyprop-2-yl)-acetamide, see Metolachlor 

2-Chloro-N-(2-ethyl-6-hydroxymethylphenyl)-N-(2-
methoxy-1-methylethyl)acetamide, see Metolachlor 

2-Chloro-N-(2-ethyl-6-methylphenyl)acetamide, see 
Metolachlor 

2-Chloro-N-(2-ethyl-6-methylphenyl)-N-(hydroxyprop-
2-yl)acetamide, see Metolachlor 

3-Chlorofluoranthene, see Fluoranthene 
2-Chlorofluorene, see Fluorene 
Chloroform, see Acetone, Carbon tetrachloride, 

Diazinon 
4-Chloroformanilide, see 4-Chloroaniline, Monuron 
p′-Chloro-o-formotoluidide, see Chlordimeform 
4-Chloro-2-formylphenol, see MCPA 
Chlorohydrin, see 2-Chloroethyl vinyl ether 
Chlorohydroquinone, see Chlorobenzene, 2-

Chlorophenol, 3-Chlorophenol, 2,4-Dichlorophenol 
2-Chlorohydroquinone, see 2-Chlorophenol 
4-Chloro-2-hydroxyacetanilide, see p-

Chloronitrobenzene 
4-Chloro-4′-hydroxydiphenylamine, see 4-

Chloroaniline 
2-Chloro-4-hydroxy-6-ethylamino-s-triazine, see 

Atrazine 
2-Chloro-N-2-(hydroxyethyl)-6-hydroxymethylphenyl)-

N-(methoxy-prop-2-yl)acetamide, see Metolachlor 
2-Chloro-N-(2-(1-hydroxyethyl)-6-(methylphenyl))-N-(

hy-droxyprop-2-yl)acetamide, see Metolachlor 
2-Chloro-4-hydroxyphenoxyacetic acid, see 2,4-D 
3-(4-Chloro-2-hydroxyphenyl)-1,1-dimethylurea, see 

Monuron 
3-

(3-Chloro-4-hydroxyphenyl)-1-methoxy-1-methylur
ea, see Linuron 

1-Chloro-2,3-hydroxypropane, see Epichlorohydrin 
2-Chloro-3-hydroxypropene, see 1,2,3-

Trichloropropane 
3′-Chloro-4′-hydroxypropionanilide, see Propanil 
3-Chloroindole, see Indole 
2-Chloro-4-(isopropylamino)-6-acetamido-s-triazine, 

see Atrazine 
2-Chloro-4-(isopropylamino)-6-amino-s-triazine, see 

Atrazine 
2-Chloromaleylacetic acid, see 1,4-Dichlorobenzene 
5-Chloromaleylacetic acid, see 1,2-Dichlorobenzene 
Chloromethyl acetate, see Alachlor 
N-Chloromethylamine, see Methylamine 
5-Chloro-3-methylbenzene-1,2-diol, see MCPA 
4-Chloro-2-methylbenzyl formate, see MCPA 
2-Chloro-1-methylethyl(2-chloropropyl) ether, see 

Bis(2-chloroisopropyl) ether 
Chloromethyl formate, see sym-Dichloromethyl ether 
1-Chloro-2-methylnaphthalene, see 2-

Methylnaphthalene 
2-Chloro-1-methylnaphthalene, see 1-

Methylnaphthalene 
3-Chloro-2-methylnaphthalene, see 2-

Methylnaphthalene 
4-Chloro-1-methylnaphthalene, see 1-

Methylnaphthalene 
N-Chloromorpholine, see Morpholine 
Chloronaphthalene, see Naphthalene 
3-Chloronitrobenzene, see Chlorobenzene 
4-Chloronitrobenzene, see 4-Chloroaniline 
Chloronitromethane, see Chloropicrin 
Chloronitrophenol, see o-Chloronitrobenzene 
2-Chloro-4-nitrophenol, see Chlorobenzene 
2-Chloro-5-nitrophenol, see p-Chloronitrobenzene 



1478    Groundwater Chemicals Desk Reference 
 

 

2-Chloro-6-nitrophenol, see Chlorobenzene 
3-Chloro-2-nitrophenol, see Chlorobenzene 
3-Chloro-4-nitrophenol, see Chlorobenzene 
3-Chloro-6-nitrophenol, see Chlorobenzene 
4-Chloro-2-nitrophenol, see Chlorobenzene, p-

Chloronitrobenzene 
4-Chloronitrosobenzene, see 4-Chloroaniline, p-

Chloronitrobenzene 
Chlorophenanthrene, see Phenanthrene 
9-Chlorophenanthrene, see Phenanthrene 
Chlorophenol, see Chlorobenzene, 2,3,4,5-

Tetrachlorophenol, 2,4,5-Trichlorophenol 
2-Chlorophenol, see Chlorobenzene, 2,4-D, Phenol 
3-Chlorophenol, see Pentachlorophenol 
4-Chlorophenol, see p-Bromophenol, Chlorobenzene, 

p-Chloronitrophenol, 2,4-D, 2,4-Dichlorophenol, 
Pentachlorophenol, Phenol, 2,4,5-T, Triadimefon 

2-Chlorophenoxyacetic acid, see 2,4-D 
4-Chlorophenoxyacetic acid, see 2,4-D 
4-(4-Chlorophenoxy)aniline, see Chloroxuron 
N′-(4-Chlorophenoxy)phenyl-N-methylurea, see 

Chloroxuron 
N′-(4-Chlorophenoxy)phenylurea, see Chloroxuron 
Chlorophenylacetic acid, see PCB-1016, PCB-1221, 

PCB-1232, PCB-1242, PCB-1248, PCB-1254, 
PCB-1260 

p-Chlorophenylacetic acid, see p,p′-DDT 
3-Chlorophenylcarbamic acid, see Chlorpropham 
3-Chlorophenyl-2-chloropropenic acid, see PCB-1016, 

PCB-1221, PCB-1242, PCB-1232, PCB-1248, 
PCB-1254, PCB-1260 

1-(4-Chlorophenyl)-1-(2,4-dichlorophenyl)-2-
chloroethylene, see p,p′-DDE 

1-(3-Chlorophenyl)-3-(3,5-dichlorophenyl)urea, see 
Iprodione 

3-(3-Chlorophenyl)-1,1-dimethylurea, see Diuron 
3-(4-Chlorophenyl)-1,1-dimethylurea, see Monuron 
3-(4-Chlorophenyl)-1-formyl-1-methylurea, see 

Monuron 
1-(4-Chlorophenyl)-3-formylurea, see Monuron 
4-Chlorophenylhydroxylamine, see p-

Chloronitrobenzene 
3-(3-Chlorophenyl)-1-methoxymethylurea, see Linuron 
3-(4-Chlorophenyl)-1-methylurea, see Monuron 
N-(3-Chlorophenyl)propanamide, see Propanil 
4-Chlorophenylurea, see Diflubenzuron, Monuron 
6-Chloropicolinic acid, see Nitrapyrin 
1-Chloro-2-propanol, see 1,2-Dichloropropane 
2-Chloro-1-propanol, see 1,2-Dichloropropane 
3-Chloropropenoic acid, see cis-1,3-Dichloropropylene, 

trans-1,3-Dichloropropylene 
3-Chloro-2-propen-1-ol, see cis-1,3-Dichloropropylene, 

trans-1,3-Dichloropropylene 
3′-Chloropropionanilide, see Propanil 
4′-Chloropropionanilide, see Propanil 
6-Chloropyridine-2-carboxylic acid, see Nitrapyrin 
Chloroquinone, see Chlorobenzene 
4-Chlororesorcinol, see 2,4,5-T 
4-Chlorosalicyaldehyde, see MCPA 
3-Chlorosalicylic acid, see 2-Chloronaphthalene 
5-Chlorosalicylic acid, see MCPA 
Chlorosuccinate, see 2,4,5-T 
Chlorosuccinic acid, see 2,4,5-T 
2-Chlorotoluene, see Toluene 
4-Chlorotoluene, see Toluene 
4-Chloro-o-toluidine, see Chlorphenamidine, 

Chlordimeform 

N′-(4-Chloro-o-tolyl)-N-methyl formamidine, see 
Chlorphenamidine, Chlordimeform 

1-Chloro-1,1,2-trifluoroethylene, see 1,1,2-
Trichlorotrifluoroethane 

Chrysene, see Anthracene, Naphthalene 
Cinnamic acid see Propylbenzene, Naphthalene, Pyrene 
Citric acid, see Endothall 
Copper, Acrylamide 
o-Coumaric acid, see Carbaryl 
Coumarin, see Carbaryl 
Cresol, see Toluene 
o-Cresol, see Toluene 
m-Cresol, see Toluene 
p-Cresol, see Toluene 
Crotonic acid, see Crotonaldehyde 
Cuprene, see Benzene 
Cupric chloride, see Carbon tetrachloride 
Cyanazine amide, see Cyanazine 
Cyanoethylene, see Acrylonitrile 
Cyanogen chloride, see Aniline, Benzene, 

Hydroquinone, 2-Methylphenol, 4-Methylphenol, 
Naphthalene, 1-Naphthylamine, 2-Naphthylamine, 
Phenol, Toluene, o-Toluidine, o-Xylene, m-Xylene, 
p-Xylene 

3-Cyano-2,4,5,6-tetrachlorobenzamide, see 
Chlorothalonil 

Cyanuric acid, see Atrazine, Prometon, Prometryn, 
Simazine 

Cyclobutanone, see Atrazine 
Cycloheptanol, see Cycloheptane 
Cyclohexane, Methylene chloride 
Cyclohexanol, see Cyclohexane, Pentachlorophenol 
Cyclohexanone, see Cyclohexane, Cyclohexanol, 

Cyclohexene, 1-Octene, Pentachlorophenol 
Cyclohexene, see Cyclohexanol, Methylene chloride 
4-Cyclohexene-1,2-dicarboximide, see Captan 
Cyclohexene oxide, see Tetrachloroethylene 
2-Cyclohexen-1-one, see Cyclohexanol 
Cyclohexenyl diphenol, 2-Chlorobiphenyl, 4-

Chlorobiphenyl 
3-Cyclohexyl-6-amino-1-methyl-s-

triazine-2,4(1H,3H)dione, see Hexazinone 
3-Cyclohexyl-6-(dimethylamino)-s-

triazine-2,4(1H,3H)dione, see Hexazinone 
3-Cyclohexyl-6-(methylamino)-1-methyl-s-

triazine-2,4(1H,3H)dione, see Hexazinone 
3-Cyclohexyl-6-(methylamino)-s-

triazine-2,4(1H,3H)-dione, see Hexazinone 
3-Cyclohexyl-1-methyl-s-

triazine-2,4,6-(1H,3H,5H)trione, see Hexazinone 
Cyclohexyl nitrate, see Cyclohexane 
Cyclopentadiene, see Heptachlor 
Cyclopentadienic acid, see 2-Chlorophenol 
Cyclopentane, see 2,2-Dimethylbutane 
Cyclopentanol, see Cyclopentane, Cyclopentene 
Cyclopentanone, see Cyclopentadiene, Cyclopentane, 

Cyclopentene 
1-Cyclopropylethanone, see Atrazine 
2-Cyclopropyl-3-(2-mesyl-4-trifluoromethylphenyl)-3-

oxopropanenitrile, see Isoxaflutole 
o,p′-DDD, see p,p′-DDT 
p,p′-DDD, see p,p′-DDT 
DDE, see p,p′-DDT 
o,p′-DDE, see p,p′-DDT 
p,p′-DDE, see p,p′-DDT 
o,p′-DDT, see p,p′-DDT 
Decanal, see Decane 
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1,10-Decanediol, see Decane 
Decanoic acid, see Decane 
1-Decanol, see Decane 
1-Decene, see Decane 
Decyl hydroperoxide, see Decane 
Deethylatrazine, see Atrazine 
Deethylhydroxyatrazine, see Atrazine 
6a,12a-Dehydrorotenone, see Rotenone 
Deisopropylatrazine, see Atrazine 
Deisopropylhydroxyatrazine, see Atrazine 
N-Demethyl aldicarb sulfone, see Aldicarb 
N-Demethyl aldicarb sulfoxide, see Aldicarb 
O-Demethyl dichlorvos, Trichlorfon 
O-Demethyl trichlorfon, Trichlorfon 
O-Demethylrotenone, see Rotenone 
N-Depropyl EPTC, see EPTC 
Desethyl aminoparathion, see Parathion 
Desethylatrazine, see Atrazine 
Des-O-methyl carboxylic acid, see Dimethoate  
Desmethyl malathion, see Malathion 
Dethyldeisopropylatrazine, see Atrazine 
Diacylchlorides, see Hexachlorocyclopentadiene 
Diallylamine, see Allidochlor, Tetrachloroethylene 
2,4-Diamino-6-chloro-N-(1-methylethyl)-s-triazine, see 

Atrazine 
2,4-Diamino-6-chloro-N-ethyl-s-triazine, see Atrazine 
2,4-Diamino-6-chloro-s-triazine, see Atrazine 
2,4-Diamino-4,6-dihydroxy-s-triazine, see Atrazine 
2,4-Diamino-6-hydroxy-N,N′-bis(1-methylethyl)-s-triaz

ine, see Phorate, Prometryn 
2,4-Diamino-6-hydroxy-N-ethyl-N′-(1-methylethyl)-s-

triazine, see Atrazine 
2,4-Diamino-6-hydroxy-s-triazine, see Atrazine 
2,4-Diamino-6-nitrotoluene, see 2,4,6-Trinitrotoluene 
2,6-Diamino-4-nitrotoluene, see 2,4,6-Trinitrotoluene 
2,4-Diaminotoluene, see 2,4-Dinitrotoluene 
2,6-Diaminotoluene, see 2,6-Dinitrotoluene 
Diazoxon, see Diazinon 
Dibenzodioxin, see TCDD p,p′-DDT 
Dibenzo[b,e][1,4]dioxin, see TCDD 
Dibenzophenone, see p,p′-DDT 
Dibromoaniline, see p-Bromoaniline 
2,4-Dibromobiphenyl, see Biphenyl 
4,4′-Dibromobiphenyl, see Biphenyl 
Dibromochloroaniline, see p-Bromoaniline 
Dibromochlorophenol, see p-Bromophenol, Phenol 
3,5-Dibromo-4-hydroxybenzamide, see Bromoxynil 
3,5-Dibromo-4-hydroxybenzoic acid, see Bromoxynil 
Dibromonaphthalene, see Naphthalene 
Dibromonaphthol, see Naphthalene 
2,6-Dibromo-4-nitrophenol, see Bromobenzene 
Dibromophenol, see p-Bromophenol 
2,3-Dibromopropanol, see 1,2-Dibromo-3-

chloropropane 
2,3-Dibromo-1-propene, see 1,2-Dibromo-3-

chloropropane 
Dibutenylbiphenyl, see 2-Chlorobiphenyl, 4-

Chlorobiphenyl 
2,6-Di-tert-butyl-4-carboxyphenol, see Terbutol 
2,6-Di-tert-butyl-4-carboxyphenylcarbamate, see 

Terbutol 
2,6-Di-tert-butyl-4-carboxyphenyl N-methylcarbamate, 

see Terbutol 
2,6-Di-tert-butyl-4-formylphenol, see Terbutol 
2,6-Di-tert-butyl-4-formylphenyl N-methylcarbamate, 

see Terbutol 
2,6-Di-tert-butyl-4-(hydroxymethyl) N-

methylcarbamate, see Terbutol 
2,6-Di-tert-butyl-4-(hydroxymethyl)phenol, see 

Terbutol 
2,6-Di-tert-butyl-4-methylphenol, see Terbutol 
Di-tert-butyl phenol, see 2-Chlorobiphenyl, 4-

Chlorobiphenyl 
Dibutyl phosphate, see Tributyl phosphate 
1,3-Dicarbamoyl-2,4,5,6-tetrachlorobenzene, see 

Chlorothalonil 
Dichloroacetaldehyde, see Dichlorvos 
3,4-Dichloroacetanilide, see Propanil 
Dichloroacetic acid, see Dichlorvos, Pentachloroethane, 

Trichloroethylene 
Dichloroacetyl chloride, see Tetrachloroethylene, 

Trichloroethylene 
2,3-Dichloroacrolein, see Diallate 
2,3-Dichloroallyl alcohol, see Diallate 
2,3-Dichloroallyl mercaptan, see Diallate 
2,4′-Dichloro-4′-aminodiphenyl ether, see Nitrofen 
Dichloroaniline, see Iprodione 
2,6-Dichloroaniline, see Alachlor 
3,4-Dichloroaniline, see Aniline, Chlorthal-dimethyl, 

Diuron, Linuron, Monuron, Propanil 
3,5-Dichloroaniline, see Iprodione, Vinclozolin 
N-(3,5-Dichloroanilinocarbonyl)-N-isopropylamino-

carbonyl)glycine, see Iprodione 
4-(3,4-Dichloranilino)-3,4,4′-trichloroazobenzene, see 

Propanil 
2,4-Dichloroanisole, see 2,4-D 
4,4′-Dichloroazobenzene, see 4-Chloroaniline 
4,4′-Dichloroazoxybenzene, see 4-Chloroaniline 
1,2-Dichlorobenzene, see 1,3-Dichlorobenzene, 1,4-

Dichlorobenzene, Diuron, Hexachlorobenzene, 
1,2,3,4-Tetrachlorobenzene, 1,2,3-Trichlorobenzene, 
1,2,4-Trichlorobenzene 

1,3-Dichlorobenzene, see 1,2-Dichlorobenzene, 1,4-
Dichlorobenzene, 1,3-Dichlorobenzene, Hexachloro-
benzene, Lindane, Pentachlorobenzene, see 1,2,3,4-
Tetrachlorobenzene, 1,2,3,5-Tetrachlorobenzene, 
1,2,4,5-Tetrachlorobenzene, 1,2,3-Trichlorobenzene, 
1,2,4-Trichlorobenzene, 1,3,5-Trichlorobenzene 

1,4-Dichlorobenzene, see 1,2-Dichlorobenzene, 1,3-
Dichlorobenzene, Hexachlorobenzene, Lindane, 
Pentachlorobenzene, 1,2,3,4-Tetrachlorobenzene, 
1,2,3,5-Tetrachlorobenzene, 1,2,4,5-
Tetrachlorobenzene, 1,2,3-Trichlorobenzene, 1,2,4-
Trichlorobenzene, 1,3,5-Trichlorobenzene 

Dichlorobenzenes, see Hexachlorobenzene, 
Pentachlorobenzene 

p,p′-Dichlorobenzhydrol, see p,p′-DDD, p,p′-DDT 
3,5-Dichlorobenzoate, see Propyzamide 
2,3-Dichlorobenzoic acid, see 2,3,6-Trichlorobenzoic 

acid 
2,6-Dichlorobenzoic acid, see 2,3,6-Trichlorobenzoic 

acid 
3,6-Dichlorobenzoic acid, see 2,3,6-Trichlorobenzoic 

acid 
p,p′-Dichlorobenzilic acid, see Chlorobenzilate 
p,p′-Dichlorobenzophenone, see Chlorobenzilate, 

p,p′-DDD, p,p′-DDE, p,p′-DDT, Dicofol 
11,12-Dichlorobenzo[a]pyrene, see Benzo[a]pyrene 
2,6-Dichlorobenzoquinone, see 4-Nitrophenol, 2,4,6-

Trichlorophenol 
4,6-Dichloro-1,2-benzoquinone-2-(N-chloro)imine, see 

2,4,6-Trichlorophenol 
2,6-Dichloro-1,4-benzoquinone-4-(N-chloro)imine, see 

2,4,6-Trichlorophenol 



1480    Groundwater Chemicals Desk Reference 
 

 

Dichlorobiphenyls, see Chlorobenzene, PCB-1232, 
PCB-1254, PCB-1260 

4,4′-Dichlorocarbanilide, see Monuron 
1,1-Dichloro-2,2-bis(p-chlorophenyl)ethane, see 

p,p′-DDT 
2,2-Dichloro-1,1-bis(4-chlorophenyl)ethanol, see 

p,p′-DDT 
1,1-Dichloro-2,2-bis(p-chlorophenyl)ethene, see 

p,p′-DDT 
1,1-Dichloro-2,2-bis(p-methoxyphenyl)ethane, see 

Methoxychlor 
1,1-Dichloro-2,2-bis(p-methoxyphenyl)ethylene, see 

Methoxychlor 
Dichlorocarbene, see Carbon tetrachloride 
2,4-Dichloro-3′-(carboxymethyl)-4′-aminodiphenyl 

ether, see Bifenox 
2,4-Dichloro-3′-(carboxymethyl)-4′-hydroxydiphenyl 

ether, see Bifenox 
3,4-Dichlorocatechol, see 1,2-Dichlorobenzene 
3,5-Dichlorocatechol, see 2,4,5-T 
3,6-Dichlorocatechol, see 1,4-Dichlorobenzene 
Dichlorochlordene, see Chlordane 
2,7-Dichlorodibenzo[b,e][1,4]dioxin, see TCDD 
Dichlorodibenzofurans, see PCB-1248 
Dichlorodihydroxyaniline, see Neburon 
Dichlorodihydroxybiphenyls, see TCDD 
3,4-Dichloro-cis-1,2-dihydroxycyclohexa-3,5-diene, 

see 1,2-Dichlorobenzene 
3,6-Dichloro-cis-1,2-dihydroxycyclohexa-3,5-diene, 

see 1,4-Dichlorobenzene 
Dichlorodioxin, see TCDD 
Dibenzo-p-dioxin, see TCDD 
2,3-Dichloro-1,5-dinitrophenol, see 2,3-

Dichloronitrobenzene 
3,4-Dichloro-1,5-dinitrophenol, 3,4-

Dichloronitrobenzene 
p,p′-Dichlorodiphenylbenzophenone, see p,p′-DDT 
p,p′-Dichlorodiphenylmethane, see p,p′-DDD, 

p,p′-DDT 
1,1-Dichloroethane, see Dalapon-sodium, 1,1,1-

Trichloroethane 
Dichloroethanol, see Dichlorvos 
3-(2,2-Dichloroethenyl)-2,2-dimethylcyclopropanecarb

ox-ylic acid, see Permethrin 
1,1-Dichloroethylene, see 1-Hexene, 1-Octene, 1,1,1-

Trichloroethane, 1,1,2-Trichloroethane, 
Trichloroethylene 

1,2-Dichloroethylene, see 1,1,2-Trichloroethane 
cis-1,2-Dichloroethylene, see Hexachloroethane, 

Tetrachloroethylene, 1,1,1-Trichloroethane, 
Trichloroethylene 

trans-1,2-Dichloroethylene, see Tetrachloroethylene, 
1,1,1-Trichloroethane, Trichloroethylene 

3,6-Dichlorofluorenone, see p,p′-DDE 
3,5-Dichloro-2-hydroxy-2-methylbut-3-enanilide, see 

Vinclozolin 
3,5-Dichloro-2-hydroxymuconic semialdehyde, see 

2,4,5-T 
2,5-Dichloro-3-hydroxy-6-

pentachlorophenoxy-p-benzoquinone, see 
Pentachlorophenol 

2,3-Dichloro-4-hydroxyphenoxyacetic acid, see 2,4-D 
2,4-Dichloro-4-hydroxyphenoxyacetic acid, see 2,4-D 
2,4-Dichloro-5-hydroxyphenoxyacetic acid, see 2,4-D 
2,5-Dichloro-4-hydroxyphenoxyacetic acid, see 2,4-D 
3,5-Dichloro-2-hydroxy-5-2′,4′,5′,6′-tetrachloro-3-

hydroxyphenoxy-p-benzo-quinone, see 

Pentachlorophenol 
Dichloromaleic acid, see Pentachlorophenol, 2,4,5-T 
2,3-Dichloromaleic acid, see Pentachlorophenol 
Dichloromethoxyphenol, see Bifenox 
Dichloromethylamine, see Methomyl 
Dichloro-1-methyl-2-benzimidazolinone, see 

Methazole 
sym-Dichloromethyl ether, see Formaldehyde 
1,3-Dichloro-2-methylnaphthalene, see 2-

Methylnaphthalene 
2,4-Dichloro-1-methylnaphthalene, see 1-

Methylnaphthalene 
cis,cis-2,4-Dichloromuconate, see 2,4,5-T 
2,3-Dichloro-cis,cis-muconate, see 1,2-

Dichlorobenzene 
cis,cis-2,4-Dichloromuconic acid, see 2,4,5-T 
3,5-Dichloromuconic acid, see 1,4-Dichlorobenzene 
Dichloronaphthalene, see Naphthalene 
1,4-Dichloronaphthalene, see Naphthalene 
Dichloronaphthalenes, see Naphthalene 
3,4-Dichloronitroaniline, see Diuron 
2,5-Dichloronitrobenzene, see 1,4-Dichlorobenzene 
3,4-Dichloronitrobenzene, see Diuron, Methazole 
2,4-Dichloro-4′-nitrodiphenyl ether, see Bifenox 
Dichloronitromethane, see Chloropicrin 
2,5-Dichloro-4-nitrophenol, see 1,4-Dichlorobenzene 
2,6-Dichloro-4-nitrophenol, see 4-Nitrophenol 
N-(2,4-Dichlorophenocyacetyl)-L-glutamic acid, see 

2,4-D 
Dichlorophenanthrene, see Phenanthrene 
Dichlorophenol, see p-Bromophenol, 

Pentachlorophenol, 2,3,4,5-Tetrachlorophenol, 2,3,4-
Trichlorophenol 

2,4-Dichlorophenol, see 2-Chlorophenol, 2,4-D, 
Nitrofen 

2,5-Dichlorophenol, see 1,4-Dichlorobenzene, 2,4,5-T 
2,6-Dichlorophenol, see 2-Chlorophenol, 2,4-D, 

Pentachlorophenol 
3,4-Dichlorophenol, see 2,4,5-T 
3,5-Dichlorophenol, see α-BHC, Pentachlorophenol 
(2,5-Dichlorophenoxy)acetic acid, see 2,4,5-T 
(2,6-Dichlorophenoxy)acetic acid, see 2,4-D 
1-O-(2,4-Dichlorophenoxyacetyl)-β-D-glucose, see 2,4-

D 
(2,4-Dichlorophenoxy)butyric acid, see 2,4-D 
2-(2,4-Dichlorophenoxy)ethanol, see 2,4-D 
4-(2,4-Dichlorophenoxy)ethoxybenzene, see Diclofop-

methyl 
(2,4-Dichlorophenoxy)hexanoic acid, see 2,4-D 
5-(2,4-Dichlorophenoxy)-2-nitrobenzoic acid, see 

Bifenox 
Dichlorophenoxyphenol, see TCDD 
4-(2,4-Dichlorophenoxy)phenol, see Diclofop-methyl 
(2,4-Dichlorophenoxy)propionic acid, see 2,4-D 
2((((3,5-Dichlorophenyl)carbamoyl)oxy)2-methyl)-3-

butenoic acid, see Vinclozolin 
Dichlorophenyl cyanide, see 1,2,3,4-

Tetrachlorobenzene 
2-(3,5-Dichlorophenyl)-4,4-dimethyl-5-methyleneoxaz

oline, see Picloram 
N-(3,4-Dichlorophenyl)glucosylamine, see Propanil 
3-(3,5-Dichlorophenyl)hydantoin, see Iprodione 
3,4-Dichlorophenyl isocyanate, see Diuron 
1-(3,4-Dichlorophenyl)-3-methoxymethylurea, see 

Methazole 
3-(3,4-Dichlorophenyl)-1-methylurea, see Diuron, 

Linuron 
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1-(3,4-Dichlorophenyl)-3-methylurea see Methazole 
3,4-Dichlorophenylurea, see Linuron 
1-(3,4-Dichlorophenyl)urea, see Methazole 
3-(3,4-Dichlorophenyl)urea, see Diuron 
3-(3,5-Dichlorophenyl)urea, see Iprodione 
1,2-Dichloropropane, see Propylene oxide 
2,3-Dichloro-1-propanol, see Propylene oxide, 1,2,3-

Trichloropropane 
2,3-Dichloropropene, see 1,2,3-Trichloropropane 
4,6-Dichlororesorcinol, see 2,4,5-T 
3,4-Dichlorosalicylic acid, see Dicamba 
1,2-Dichloro-1,1,2-trifluoroethane, see 1,1,2-

Trichlorotrifluoroethane 
Dichlorovinyl acid, see Permethrin 
cis-Dichlorovinyl acids, see Permethrin 
trans-Dichlorovinyl acids, see Permethrin 
cis-(Dichlorovinyl)dimethylcyclopropanecarboxylic 

acid, see Permethrin 
trans-(Dichlorovinyl)dimethylcyclopropanecarboxylic 

acid, see Permethrin 
Dichlorvos, see Naled, Trichlorfon 
Diclofop acid, see Diclofop-methyl 
Di-o-cresyl phosphate, see Tri-o-cresyl phosphate 
1,3-Dicyano-4-hydroxy-2,5,6-trichlorobenzene, see 

Chlorothalonil 
Didealkylatrazine, see Atrazine 
Dieldrin, see Aldrin 
Dieldrin diol, see Dieldrin 
Diethylacetamide, see Dimethylamine, Triethylamine 
2′,6′-Diethylacetanilide, see Alachlor 
2,6-Diethylaniline, see Alachlor 
2,6-Diethylbenzonitrile, see Alachlor 
Diethylbiphenyl, see 2-Chlorobiphenyl, 4-

Chlorobiphenyl, 2,4,5-Trichlorobiphenyl 
Diethyl bis(ethoxycarbonyl) mercaptosuccinate, see 
Malathion 
S-1,2-Diethyl O,S-dimethyl phosphorothioate, see 
Malathion 
Diethyl disulfide, see Phorate 
Diethyl dithiophosphate, see Phorate 
Diethyl ethylthiosuccinate, see Malathion 
Diethylformamide, see Dimethylamine, Triethylamine 
Diethyl fumarate, see Malathion 
cis-Diethyl fumarate, see Malathion 
trans-Diethyl fumarate, see Malathion 
Diethylhydroxylamine, see Triethylamine 
2′,6′-Diethyl-2-hydroxy-N-(methoxymethyl)acetanilide, 

see Alachlor 
Diethylhydroxysuccinate, see Malathion 
Diethyl maleate, see Malathion 
2′,6′-Diethyl-N-methoxymethylaniline, see Alachlor 
Diethyl methylthiosuccinate, see Malathion 
Diethylmonothiophosphoric acid, see Parathion 
Diethylnitramine, see Dimethylamine, Triethylamine 
2,2-Diethyl-7-nitro-4,5-dimethyl-3-hydroxy-2,3-dihydr

obenzimida-zole, see Pendimethalin 
Diethyl p-nitrophenyl phosphate, see Parathion 
O,S-Diethyl O-4-nitrophenyl phosphorothioate, see 

Parathion 
Diethylnitrosamine, see Dimethylamine, Triethylamine 
O,O-Diethyl-S-pentenyl phosphorodithioic acid, see 

Phorate 
O,O-Diethyl O-phenyl phosphate, see Parathion 
Diethyl phosphorothioate, see Phorate 
O,O-Diethyl S-4-nitrophenyl phosphorothioate, see 

Parathion 
O,O-Diethyl O-phenyl phosphorothioate, see Parathion 

Diethyl phosphate, see Sulfotepp 
Diethyl phosphoric acid, see Diazinon, Parathion 
Diethyl phosphorothioate, see Diazinon 
O,O-Diethyl phosphorothioic acid, see Chlorpyrifos, 

Diazinon, Malathion, Parathion 
Diethyl sulfide, see Chlorpyrifos 
Diethyl thiomalate, see Malathion 
Diethylthiomaleate, see Malathion 
Diethylthiophosphoric acid, see Diazinon, Parathion 
Diethyl-O-thiophosphoric acid, see Parathion 
1,2-Difluoro-1,1,2-trichloroethylene, see 1,1,2-

Trichlorotrifluoroethane 
1,8-Dihydroacenaphthalene, see Acenaphthene 
1,2-Dihydroacenaphthylene, see Acenaphthene 
7,12-Dihydrobenzo[a]anthracene, see 

Benzo[a]anthracene 
2,3-Dihydrobenzofuran, see Naphthalene 
2,3-Dihydro-2,3-dihydroxybiphenyl, see Biphenyl 
cis-2,3-Dihydro-2,3-dihydroxybiphenyl, see Biphenyl 
5,6-Dihydrodihydroxy carbaryl, see Carbaryl 
cis-1,2-Dihydro-1,2-dihydroxynaphthalene, see 

Naphthalene 
(+)-trans-1,2-Dihydro-1,2-dihydroxynaphthalene, see 

Naphthalene 
2,3-Dihydro-2,2-dimethylbenzofuran-4,7-diol, see 

Carbofuran 
2,3-Dihydro-2,2-dimethyl-7-benzofuranol, see 

Carbofuran 
2,3-Dihydro-2,2-dimethyl-3-hydroxy-7-benzofuranyl-

N-methylcarbamate, see Carbofuran 
2,3-Dihydro-2,2-dimethyl-7-

(((methylamino)carbonyl)oxy)-3-benzofuranyl (Z)-2-
methyl-2-butenoic acid, see Carbofuran 

Dihydrodimethyl-1(2H)-naphthaleneone, see Alachlor 
2,3-Dihydro-2,2-dimethyl-3-oxo-7-benzofuranol, see 

Carbofuran 
2,3-Dihydro-2,2-dimethyl-3-oxo-7-benzofuranyl-N-

methylcarbamate, see Carbofuran 
cis-4,5-Dihydrodiolpyrene, see Pyrene 
trans-4,5-Dihydrodiolspyrene, see Pyrene 
O,O-Dihydrogen-O-(3,5,6-trichloro-2-

pyridyl)phosphorothioate, see Chlorpyrifos 
1,3-Dihydro-2H-indol-2-one, see Indole 
2,3-Dihydro-3-keto-2,2-dimethylbenzofuran-7-

ylcarbamate, see Carbofuran 
2,3-Dihydro-3-oxobenzisosulfonazole, see 

Sulfometuron-methyl 
9,10-Dihydrophenanthrene, see Phenanthrene 
9,10-Dihydrophenanthrenediol, see Phenanthrene 
1,4-Dihydroquinone, see 2,4-Dichlorophenol 
2,3-Dihydro-2,5,6-trihydroxypyridine, see Pyridine 
cis-1,2-Dihydroxyacenaphthene, see Acenaphthene 
trans-1,2-Dihydroxyacenaphthene, see Acenaphthene 
1,5-Dihydroxyacenaphthene, see Acenaphthene 
1,2-Dihydroxyacenaphthylene, see Acenaphthene, 

Acenaphthylene 
2,6-Dihydroxyaminotoluene, see 2,6-Dinitrotoluene 
2,4-Dihydroxy-6-aminotoluene, see 2,4,6-

Trinitrotoluene 
2,6-Dihydroxy-4-aminotoluene, see 2,4,6-

Trinitrotoluene 
1,4-Dihydroxy-9,10-anthraquinone, see Anthracene 
Dihydroxybenzaldehyde, see 2-Methylphenol 
Dihydroxybenzenes, see Phenol 
3,3′-Dihydroxybenzidine, see Benzidine 
N,N′-Dihydroxybenzidine, see Benzidine 
3,4-Dihydroxybenzo[a]anthracene, see 
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Benzo[a]anthracene 
8,9-Dihydroxybenzo[a]anthracene, see 

Benzo[a]anthracene 
10,11-Dihydroxybenzo[a]anthracene, see 

Benzo[a]anthracene 
3,4-Dihydroxybenzoic acid, see Benzoic acid, 

Di-n-butyl phthalate 
Dihydroxybiphenyl, see TCDD 
2,2′-Dihydroxybiphenyl, see Phenol 
2,3-Dihydroxybiphenyl, see Biphenyl 
2,4′-Dihydroxybiphenyl, see Phenol 
4,4′-Dihydroxybiphenyl, see Biphenyl, Phenol 
2,3-Dihydroxybromopropane, see 1,2-Dibromo-3-

chloropropane 
6,7-Dihydroxycarbofuran phenol, see Carbofuran 
2,4-Dihydroxy-6-chloro-s-triazine, see Atrazine 
Dihydroxydihydroaldrin, see Dieldrin 
cis-1,1-Dihydroxy-1,2-dihydrobenzo[a]anthracene, see 

Benzo[a]anthracene 
trans-7,8-Dihydroxy-7,8-dihydrobenzo[a]pyrene, see 

Benzo[a]pyrene 
cis-9,10-Dihydroxy-9,10-dihydrobenzo[a]pyrene, see 

Benzo[a]pyrene 
(1R,2S)-cis-1,2-Dihydroxy-1,2-dihydrodibenzofuran, 

see Dibenzofuran 
(3S,4R)-cis-3,4-Dihydroxy-3,4-dihydrodibenzofuran, 

see Dibenzofuran 
(+)-(3S,4R)-cis-3,4-Dihydroxy-3,4-dihydrofluorene, see 

Fluorene 
cis-1,2-Dihydroxy-1,2-dihydronaphthalene, see 

Naphthalene 
trans-1,2-Dihydroxy-1,2-dihydronaphthalene, see 

Naphthalene 
cis-3,4-Dihydroxy-3,4-dihydrophenanthracene, see 

Phenanthrene 
trans-9,10-Dihydroxy-9,10-dihydrophenanthracene, see 

Phenanthrene 
2,6-Dihydroxy-1,2-dihydropyridine, see Pyridine 
cis-2,3-Dihydroxy-2,3-dihydrotoluene, see Toluene 
2,2′-Dihydroxy-4,4′-dimethylbiphenyl, see 4-

Methylphenol 
Dihydroxyethane, see Methoxychlor 
2,4-Dihydroxy-6-ethylamino-s-triazine, see Atrazine 
Dihydroxyethylene, see Methoxychlor 
2,3-Dihydroxy-2-ethyl-7-nitro-1-propyl-5-

(trifluoromethyl)benzimidazole, see Trifluralin 
2,3-Dihydroxy-2-ethyl-7-nitro-1-propyl-5-

(trifluoromethyl)benzimidazoline, see Trifluralin 
3,4-Dihydroxyfluorene, see Fluorene 
1,2-Dihydroxy-2-methylbenzene 
(+)-cis-2,3-Dihydroxy-1-methylcyclohexa-1,4-diene, 

see Toluene 
1,2-Dihydroxynaphthalene, see Carbaryl, Phenanthrene 
1,4-Dihydroxynaphthalene, see Carbaryl 
3′,4′-Dihydroxypropionanilide, see Propanil 
1,4-Dihydropyridine, see Pyridine 
2,3-Dihydroxypyridine, see Pyridine 
2,6-Dihydroxypyridine, see Pyridine 
2,2′-Dihydroxy-4,4′,5,5′-tetrachlorobiphenyl, see 

TCDD 
1,1-Dihydroxytetrachlorocyclopentadiene, see 

Hexachlorocyclopentadiene 
2,6-Dihydroxy-1,2,3,6-tetrahydropyridine, see Pyridine 
3,4-Dihydroxy-1-tetralone, see Carbaryl 
2,5-Dihydroxytoluene, see MCPA 
2,3-Dihydroxy-o-toluic acid, see p-Xylene 
2,3-Dihydroxy-p-toluic acid, see p-Xylene 

Diisobutylamine, see Butylate 
Diisopropylamine, see Tetrachloroethylene 
2,4-(N,N′-Diisopropyl)diamino-6-hydroxy-1,3,5-triazin

e, see Prometryn 
2,4-(N,N′-Diisopropyl)diamino-6-methanesulfonate 

ester 1,3,5-Triazine, see Prometryn 
2,4-(N,N′-Diisopropyl)diamino-6-methylsulfinyl-1,3,5-t

ria-zine, see Prometryn 
2,4-(N,N′-Diisopropyl)diamino-6-methylsulfonyl-1,3,5-

tria-zine, see Prometryn 
Dimethoate carboxylic acid, see Dimethoate 
Dimethoxon, see Dimethoate 
Dimethoxyacetal 1,8-naphthalenedialdehyde, see 

Acenaphthylene 
p,p-Dimethoxybenzophenone, see Methoxychlor 
4,6-Dimethoxy-1,2-naphthoquinone, see Alachlor 
4,5-Dimethoxysalicylic acid, see Rotenone 
N,N-Dimethylacetoacetamide, see Dicrotophos 
Dimethylamine, see Diuron, N,N-Dimethylformamide, 

N-Nitrosodimethylamine, Thiram 
3-(4-(N-(N′,N′-Dimethylaminocarbonyl)aniline)phenyl)

-1,1′-dimethylurea, see Monuron 
3-(4-(N-(N′,N′-Dimethylaminocarbonyl)-4′-

chloroanilino)phenyl)-1,1′-dimethylurea, see 
Monuron 

5-(Dimethylamino)-2-methyl-1,4-benzoquinone, see 
Aminocarb 

6-(Dimethylamino)-2-methyl-1,4-benzoquinone, see 
Aminocarb 

4-(Dimethylamino)-3-methylphenol, see Aminocarb 
2,4-Dimethylbenzoic acid, see 1,2,4-Trimethylbenzene 
2,5-Dimethylbenzoic acid, see 1,2,4-Trimethylbenzene 
3,4-Dimethylbenzoic acid, see 1,2,4-Trimethylbenzene 
3,5-Dimethylbenzoic acid, see 1,3,5-Trimethylbenzoic 

acid 
α,α-Dimethylbenzyl alcohol, see Isopropylbenzene 
6,6-Dimethylbicyclo[3.1.1]heptan-2-one, see β-Pinene 
2,2-Dimethylbutane, see Cyclopentane, 2,3-

Dimethylbutane 
2,3-Dimethylbutane, see 2,2-Dimethylbutane, 2-

Methylpentane 
6,6-Dimethyl-ε-caprolactone-2,5-methylene, see 

Camphene 
N,N-Dimethyl S-(carbamoylmethyl)phosphorodithioate, 

see Dimethoate 
O,O-Dimethyl S-(carbamoylmethyl)phosphorothiolate, 

see Dimethoate 
cis-1,2-Dimethylcyclopentane, see Heptane 
trans-1,2-Dimethylcyclopentane, see Heptane 
O-Dimethyl dichlorvos, see Dichlorvos 
3,4-Dimethyl-2,6-dinitroaniline, see Pendimethalin 
Dimethyl disulfide, see Aldicarb, Methyl mercaptan 
Dimethyldithiocarbamate, see Thiram 
Dimethyldithiocarbamate-α-aminobutyric acid, see 

Thiram 
6-(1,1-Dimethylethyl)-3-(methylthio)-1,2,4-triazin-5-(4

H)-one, see Metribuzin 
N,N-Dimethylformamide, see Dimethylamine 
Dimethyl hydrogen phosphate, see Dichlorvos 
N,O-Dimethylhydroxylamine, see Linuron 
O,O-Dimethyl S-(N-hydroxymethylcarbamoylmethyl) 

phosphorothioate, see Dimethoate 
O,O-Dimethyl S-(N-hydroxymethylcarbamoylmethyl) 

phosphorothiolate), see Dimethoate 
O,O-Dimethyl S-(N-methylcarbamoylmethyl) 

phosphorothiolate, see Dimethoate 
O,O-Dimethyl-O-(4-(methylthio)-m-tolyl) phosphate, 
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see Fensulfothion 
Dimethyl-cis,cis-muconic acid, see p-Xylene 
Dimethylnaphthalene, see Bis(2-ethylhexyl) phthalate, 

Di-n-butyl phthalate 
Dimethylnitramine, see Dimethylamine, 

N-Nitrosodimethylamine 
3,4-Dimethyl-6-nitroaniline, see Pendimethalin 
2,4-Dimethylnitrobenzene, see m-Xylene 
2,6-Dimethylnitrobenzene, see m-Xylene 
3,5-Dimethylnitrobenzene, see m-Xylene 
3,6-Dimethylnitrobenzene, see p-Xylene 
Dimethylnitrosamine, see Thiram 
O,O-Dimethyl 

S-((4-oxo-1,2,3-benzotriazin-4(3H)-yl)methyl) 
phosphorodithioate, see Azinphos-methyl 

2,4-Dimethyl-1,3-pentadiene, see Naphthalene 
2,4-Dimethylpentane, see Hexane 
2,3-Dimethylphenol, see o-Xylene 
2,4-Dimethylphenol, see m-Xylene 
2,5-Dimethylphenol, see p-Xylene 
2,6-Dimethylphenol, see m-Xylene 
3,4-Dimethylphenol, see o-Xylene 
Dimethyl phosphate, see Dichlorvos, Malathion, 

Trichlorfon 
N,N-Dimethylphosphinic acid, see Glyphosate 
Dimethyl phosphoric acid, see Mevinphos, 

Oxydemeton-methyl 
Dimethyl phosphorodithioate, see Malathion 
O,O-Dimethyl phosphorodithioate, see Dimethoate 
Dimethyl phosphorodithioic acid, see Dimethoate, 

Malathion 
O,O-Dimethyl phosphorodithioic acid, see Malathion 
O,O-Dimethyl phosphorophosphate, see Methoate 
Dimethyl phosphorothioate, see Malathion, Parathion 
O,O-Dimethyl phosphorothioate, see Malathion 
O,S-Dimethyl phosphorothioate, see Acephate 
Dimethyl phosphorothioic acid, see Dimethoate 
Dimethyl phosphorothionic acid, see Malathion 
O,O-Dimethyl phosphorothionic acid, see Malathion 
Dimethyl sulfide, see Methyl mercaptan 
Dimethyl thiophosphate, see Malathion 
Dimethyl thiophosphoric acid, see Malathion 
Dimethyl triclopyr-aspartate, see Triclopyr 
Dimethyl triclopyr-glutamate, see Triclopyr 
1,3-Dimethylurea, see Methyl isocyanate 
N,N′-Dimethylurea, see Aldicarb 
2,2′-Dinitro-4,4′-azoxytoluene, see 2,4-Dinitrotoluene 
2,4′-Dinitro-2′,4-azoxytoluene, see 2,4-Dinitrotoluene 
4,4′-Dinitro-2,2′-azoxytoluene, see 2,4-Dinitrotoluene 
6,6′-Dinitro-2,2′-azoxytoluene, see 2,4-Dinitrotoluene 
4,4′-Dinitrobiphenyl, see Benzidine 
Dinitrocresols, see 2-Methylphenol 
N-(2,6-Dinitro-3,4-dimethyl)phenyl acetamide, see 

Pendimethalin 
2,6-Dinitro-N,N-dipropyl-4-(trifluoromethyl)-

m-anisidine, see Trifluralin 
1,3-Dinitronaphthalene, see Naphthalene 
1,5-Dinitronaphthalene, see Naphthalene 
1,8-Dinitronaphthalene, see Naphthalene 
2,3-Dinitronaphthalene, see Naphthalene 
2,4-Dinitro-1-naphthol, see Naphthalene 
2,4-Dinitrophenol, see Benzene, Bromobenzene, 

Parathion 
2,6-Dinitrophenol, see Benzene 
2,6-Dinitro-N-propyl-α,α,α-trifluoro-p-toluidine, see 

Trifluralin 
2,6-Dinitro-4-trifluoromethylphenol, see Trifluralin 

N-(2,6-Dinitro-4-
(trifluoromethyl)phenyl)-N-propylpropanamide, see 
Trifluralin 

2,6-Dinitro-α,α,α-trifluoro-p-toluidine, see Trifluralin 
2,6-Dinitro-3,4-xylidine, see Pendimethalin 
1,4-Dioxane, see Bis(2-chloroethyl) ether, 1,1,1-

Trichloroethane, Trichloroethylene 
Dioxanol, see 1,4-Dioxane 
Dioxanone, see 1,4-Dioxane 
Dioxindole, see Indole 
2,2′-Diphenic acid, see Phenanthrene 
Diphenyl disulfide, see Fonofos 
1,2-Diphenylethanol, see Benzo[a]anthracene 
Diphenyl ether, see 4-Chlorophenyl phenyl ether 
N,N′-Diphosphonomethyl-2,5-diketopiperazine, see 

Glyphosate 
n-Dipropylamine, see EPTC 
4-(Dipropylamino)-3,5-dinitrobenzoic acid, see 

Trifluralin 
Dipyridone, see Diquat 
Disacryl, see Acrolein 
Disulfoton oxon sulfone, see Disulfoton 
Disulfoton oxon sulfoxide, see Disulfoton 
Disulfoton sulfone, see Disulfoton 
Disulfoton sulfoxide, see Disulfoton 
2,2′-Dithiobis-ethanol, see Phorate 
Dithiophosphoric acid, see Phorate 
1,2-Dithioethane, see 1,2-Dichloroethane, Ethylene 

dibromide 
Dithiomethane, see Bromochloromethane, Methylene 

bromide, Methylene chloride 
2-Divinylbenzene, see Styrene 
3-Divinylbenzene, see Styrene 
4-Divinylbenzene, see Styrene 
1-Dodecanol, see Dodecane 
Dodecanoic acid, see Dodecane 
1-Dodecene, see Dodecane 
Dodecyl hydroperoxide, see Dodecane 
Endo diol, see α-Endosulfan, β-Endosulfan 
Endohydroxy ether, see α-Endosulfan, β-Endosulfan 
Endolactone, see α-Endosulfan, β-Endosulfan 
Endosulfan, see β-Endosulfan α-Endosulfan, see 

β-Endosulfan, Endosulfan sulfate 
β-Endosulfan, see α-Endosulfan 
Endosulfan alcohol, see α-Endosulfan, β-Endosulfan 
β-Endosulfan alcohol, see β-Endosulfan 
Endosulfan diol, see α-Endosulfan, β-Endosulfan, 

Endosulfan sulfate 
Endosulfan ether, see α-Endosulfan, β-Endosulfan, 

Endosulfan sulfate 
β-Endosulfan ether, see β-Endosulfan 
Endosulfanhydroxy ether, see α-Endosulfan, 

β-Endosulfan 
Endosulfan-α-hydroxy ether, see β-Endosulfan, 

Endosulfan sulfate 
Endosulfan lactone, see α-Endosulfan, β-Endosulfan, 

Endosulfan sulfate 
Endosulfan sulfate, see α-Endosulfan, β-Endosulfan 
Endrin aldehyde, see Endrin 
Endrin diol, see Endrin 
Endrin sulfate, see Endrin 
Epibromohydrin, see 1,2-Dibromo-3-chloropropane 
Epichlorohydrin, see 1,2,3-Trichloropropane 
1,2-Epoxyacenaphthylene, see Acenaphthylene 
Epoxybutane, see 1-Butene 
1,2-Epoxybutane, see 1-Butene 
1,2-Epoxyhexane, see 1-Hexene 
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1,2-Epoxypentane, see 1-Pentene 
2,3-Epoxypropyl isopropyl ether, see 

Tetrachloroethylene 
6′,7′-Epoxyrotenone, see Rotenone 
6′,7′-Epoxy-6aβ,12aβ-rotenolone, see Rotenone 
EPTC sulfoxide, see EPTC 
Ethane, see Benzene, Bromoform, Chloroform, 

Dibromochloromethane, Ethyl bromide, 
Ethylenimine, Tetrachloroethylene, Toluene, 1,1,1-
Trichloroethane, Trichloroethylene 

1,2-Ethane diformate, see 1,4-Dioxane 
Ethanedinitrile, see Atrazine 
1,2-Ethanediol diformate, see 1,4-Dioxane 
1,2-Ethanediol monoformate, see 1,4-Dioxane 
Ethanesulfonic acid see Ethyl sulfide 
Ethanethiol, see Parathion, Phorate 
Ethanol, see Bromoform, Butane, 1-Butene, 

Chloroethane, Chloroform, Diethyl phthalate, Ethyl 
acetate, Ethyl acrylate, Ethyl bromide, Ethyl ether, 
Ethyl formate, Formaldehyde, Methoxychlor, 
Nitromethane, Parathion, Phorate, Quizalofop-ethyl 

Ethanolamine, see Ethylenimine, Morpholine 
Ethoxyacetaldehyde, see 2-Ethoxyethanol 
2-Ethoxy-2-methylpropanal, see Ethyl tert-butyl ether 
Ethylacetamide, see Dimethylamine, Triethylamine 
Ethyl acetate, see Nitromethane, Tetrachloroethylene 
2-Ethylamino-4-hydroxy-6-isopropylamino-s-triazine, 

see Atrazine 
4-Ethylamino-6-isopropylamino-s-triazine, see 

Ametryn 
S-(4-Ethylamino-6-isopropylamino-2-s-triazino)glutathi

one, see Atrazine 
Ethylbenzene, see 2-Chlorobiphenyl, 4-Chlorobiphenyl, 

PCB-1242, 2,4,5-Trichlorobiphenyl, p-Xylene 
Ethyl bromide, see Methyl bromide 
Ethylbutylamine, see Pebulate 
Ethyl butyl mercaptosuccinate, S-ester with 

O,O-dimethyl phosphorodithioate, see Malathion 
Ethyl chloride, see 1,1,1-Trichloroethane 
Ethylcyclohexylamine, see Cycloate 
Ethyl dichloroacetate, see Dichlorvos 
9-Ethyl-1,5-dihydro-1-(methoxymethyl)-5-methyl-1,4-

benzoxazepin-2-(3H)-one, see Alachlor 
3-Ethyl-2,5-dimethylpyrazine, see Atrazine 
Ethylene, see Acrolein, Benzene, Chloroform, 

Cyclohexanol, Cyclopentane, Cyclopentene, 1,2-
Dichloroethane, Diethyl phthalate, 1,4-Dioxane, 
Ethephon, Ethylamine, Ethylene dibromide, 
Ethylenimine, β-Propiolactone, Tetraethyl 
pyrophosphate, TCDD, 1,1,1-Trichloroethane, 
Trichloroethylene, Vinyl chloride 

Ethylene chlorohydrin, see Bis(2-chloroethyl) ether 
Ethylenediamine, see Ethylene thiourea, Maneb 
Ethylene glycol, see Bis(2-chloroethyl) ether, 1,2-

Dichloroethane, Ethylene chlorohydrin, Ethylene 
dibromide 

Ethylene glycol diformate, see 1,4-Dioxane 
Ethylene glycol monoacetate, see 2-Ethoxyethanol 
Ethylene glycol monoformate, see 2-Ethoxyethanol 
Ethylene oxide, see 1,2-Dichloroethane, Ethylene 

dibromide 
Ethylene thiourea, see Ferbam, Mancozeb, Maneb, 

Thiram 
Ethylene thiram disulfide, see Thiram 
Ethylene thiuram disulfide, see Ferbam, Mancozeb 
Ethylene thiuram monosulfide, see Ferbam, Mancozeb, 

Maneb 

Ethyleneurea see Ethylene thiourea 
Ethyl formate, see 2-Ethoxyethanol, Ethyl ether 
s-Ethyl formic acid, see EPTC 
S-Ethyl N-formyl-N-propylthiocarbamate, see EPTC 
S-Ethyl hexahydro-2-oxo-1H-azepine-1-carbothioate, 

see Molinate 
2-Ethylhexyl alcohol, see Bis(2-ethylhexyl) phthalate 
2-Ethylhexyl hydrogen phthalate, see Bis(2-ethylhexyl) 

phthalate 
Ethyl hydrogen fumarate, see Malathion 
O-Ethyl hydrogen-N-isopropylphosphoramidate, see 

Isofenphos 
O-Ethyl hydrogen-N-isopropylphosphoramidothioate, 

see Isofenphos 
O-Ethyl hydrogen-N-isopropylphosphoroamidothioate, 

see Isofenphos 
Ethyl hydrogen phthalate, see Diethyl phthalate 
O-Ethyl O-hydrogen-O-(3,5,6-trichloro-2-

pyridyl)phosphorthioate, see Chlorpyrifos 
7-Ethyl-1-hydroxyacetyl-2,3-dihydroindole, see 

Alachlor 
8-Ethyl-3-hydroxy-N-(2-methoxy-1-methylethyl)-2-

oxo-1,2,3,4-tetrahydroquinoline, see Metolachlor 
Ethyl-N-(3-hydroxyphenyl)carbamate, see 

Desmedipham 
8-Ethyl-2-hydroxy-1-(methylmethoxy)-1,2,3,4-

tetrahydroquinone, see Alachlor 
Ethyl mercaptan, see Butylate, EPTC, Ethylene 

dibromide, Molinate 
8-Ethyl-1-methoxymethyl-4-methyl-2-oxo-1,2,3,4-tetra

-hydroquinone, see Alachlor 
Ethyl-(1-methylpropyl) disulfide, see Phorate 
Ethylmethylquinoline, see Alachlor 
Ethyl nitrate, see Butane, 1-Butene 
Ethyl nitrite, see Malathion 
2-Ethyl-7-nitro-4,5-dimethyl-3-hydroxy-2,3-dihydro-

benzimidazole, see Pendimethalin 
O-Ethyl-O-(p-nitrophenyl)phosphorothioic acid, see 

Parathion 
2-Ethyl-7-nitro-1-propyl-5-

(trifluoromethyl)benzimidazole, see Trifluralin 
2-Ethyl-7-nitro-1-propyl-5-

(trifluoromethyl)benzimidazole 3-oxide, see 
Trifluralin 

2-Ethyl-5-nitro-7-(trifluoromethyl)benzimidazole, see 
Trifluralin 

2-Ethyl-7-nitro-5-(trifluoromethyl)benzimidazole, see 
Trifluralin 

2-Ethyl-7-nitro-5-(trifluoromethyl)benzimidazole-3-
oxide, see Trifluralin 

S-Ethyl parathion, see Parathion 
O,O-Ethyl-O-phosphorothioate, see Chlorpyrifos, 

Diazinon, Ronnel 
O-Ethylphosphorothioic acid, see Parathion 
4-(1-Ethylpropyl)amino-2-methyl-3,5-dinitrobenzyl 

alcohol, see Pendimethalin 
N-(1-Ethylpropyl)-3,4-dimethyl-2-nitrobenzene-1,6-di-

amine, see Pendimethalin 
N-(1-Ethylpropyl)-5,6-dimethyl-7-nitrobenzimidazole, 

see Pendimethalin 
Ethylquinoline, see Alachlor 
Ethyl sulfide, see Chlorpyrifos 
1-((Ethylsulfinyl)carbonyl)hexahydro-1H-azepine, see 

Molinate 
Ethylthioacetic acid, see Phorate 
Ethyl thionitrite, see Ethyl mercaptan 
O-Ethyl O-(3,5,6-trichloro-2-pyridyl)phosphorothioate, 
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see Chlorpyrifos 
N-Ethyl-α,α,α-trifluoro-2,6-dinitro-p-toluidine, see 

Benfluralin 
N-Ethyl-α,α,α-trifluoro-5-nitrotoluene-3,4-diamine, see 

Benfluralin 
Fenoxaprop acid, ethyl alcohol, see Fenoxaprop-ethyl 
Fensulfothion sulfide, see Fensulfothion 
Fenthion sulfone, see Fenthion 
Fenthion sulfone phosphate, see Fenthion 
Fenthion sulfoxide, see Fenthion 
Fluoranthene, see Bis(2-ethylhexyl) phthalate, 

Naphthalene 
Fluoranthene-1,5-dione, see Fluoranthene 
Fluoranthene-2,3-dione, see Fluoranthene 
Fluorene, see Acenaphthene, Bis(2-ethylhexyl) 

phthalate, Di-n-butyl phthalate, Naphthalene, 
Phthalic anhydride 

9-Fluorenol, see Fluorene 
Fluorenone, see Fluorene 
9-Fluorenone, see Fluoranthene, Fluorene, Phthalic 

anhydride 
9-Fluorenone-1-carboxylic acid, see Fluoranthene 
Fonofos oxon, see Fonofos 
Formaldehyde, see Acetaldehyde, Acrolein, 

Acrylonitrile, Alachlor, Allyl chloride, Allyl alcohol, 
Benzene, Butane, Chloroethane, Cyclohexene, 
Chloroprene, Cyclopentene, Dazomet, 1,1-
Dichloroethylene, sym-Dichloromethyl ether, 
Dimethylamine, N,N-Dimethylaniline, 2,3-
Dimethylbutane, 1,4-Dioxane, Epichlorohydrin, 
Ethyl tert-butyl ether, Ethylene dibromide, Ethyl 
ether, Ethyl sulfide, 2-Heptanone, Methanol, 2-
Methyl-1,3-butadiene, 2-Methyl-2-butene, Methyl 
chloride, Methylene chloride, Methyl iodide, Methyl 
mercaptan, 2-Methylphenol, Methyl sulfide, 
Monuron, Nitromethane, 2-Nitropropane, 
N-Nitrosodimethylamine, 1-Octene, 2-Pentanone, 
Propylene oxide, Styrene, Thiram, Toluene, Vinyl 
chloride, o-Xylene, m-Xylene 

Formaldehyde cyanohydrin, see Acetontrile, 
Acrylamide 

Formamide, see Pyridine 
4-Formamido-m-tolyl-N-methylcarbamate, see 

Aminocarb 
Formanilide, see Aniline 
Formate, see Acetontrile 
Formic acid, see Acenaphthene, Acrolein, Acrylonitrile, 

Allidochlor, Allyl chloride, Aniline, Benzene, 
Carbon tetrachloride, Chloroform, 2-Chlorophenol, 
Cyclohexanol, Cyclopentene, 1,1-Dichloroethylene, 
trans-1,2-Dichloroethylene, N,N-Dimethylaniline, 
N,N-Dimethylformamide, 2,4-Dimethylphenol, 2,4-
Dinitrotoluene, 1,4-Dioxane, 1,2-Diphenylhydrazine, 
Ethyl formate, Formaldehyde, Glycine, Methanol, 
Methylene chloride, Methyl formate, 2-
Methylphenol, Monuron, 4-Nitrophenol, Oxalic acid, 
Parathion, Pentachlorophenol, Phenol, Pyridine, 
Styrene, Trichloroethylene, Vinyl chloride 

Formylacetic acid, see cis-1,3-Dichloropropylene, 
trans-1,3-Dichloropropylene 

N-Formylcarbamate of 1-naphthol, see Carbaryl 
Formyl chloride, see Chloroethane, Chloroform, 

sym-Dichloromethyl ether, cis-1,3-
Dichloropropylene, trans-1,3-Dichloropropylene, 
Methyl chloride, Methylene chloride, 
Trichloroethylene, Vinyl chloride 

N′-Formyl-4-chloro-o-toluidine, see Chlorphenamidine, 

Chlordimeform 
cis-2-Formylcinnamaldehyde, see Naphthalene 
trans-2-Formylcinnamaldehyde, see Naphthalene 
2-Formylcinnamic acid, see Naphthalene 
2-Formyl-1-indanone, see Fluorene 
7-Formyl-1-indanone, see Acenaphthene 
N-Formyl oxamic acid, see Pyridine 
Fulvene, see Benzene 
Fumaric acid, see Phenol, Maleic hydrazide 
Glutamic acid, see Endothall 
γ-L-Glutamyl-L-cysteine, see Atrazine 
γ-L-Glutamyl-S-(4-ethylamino-6-isopropylamino-2-s-

triazino)-L-cysteine, see Atrazine 
Glutaraldehyde, see Cyclopentene 
Glutaric acid, see Cyclohexene, Cyclopentene, Pyridine 
Glutaric acid semialdehyde, see Pyridine 
Glutaric aldehyde, see Pyridine 
Glycerine, see Glycidol 
Glycerol, see 1,2-Dibromo-3-chloropropane, 

Epichlorohydrin, 1,2,3-Trichloropropane 
Glycine, see Allidochlor, Glyphosate 
Glycolaldehyde, see Allyl alcohol 
Glycolate, see Morpholine 
Glycolic acid, see Allidochlor, 2,4-D, 1,4-Dioxane, 

2,4,5-T, Trichloroethylene, Vinyl chloride 
Glyoxal, see Acrolein, Acrylonitrile, Benzene, 1,4-

Dioxane, 1-Octene, Phenol, 1,2,3-Trimethylbenzene, 
1,2,4-Trimethylbenzene, 1,3,5-Trimethylbenzoic 
acid, o-Xylene, p-Xylene, p-Xylene 

Glyoxalic acid, see Allidochlor 
Glyoxylic acid, see Acetic acid, 2,4-Dinitrophenol, 1,4-

Dioxane, Epichlorohydrin, MCPA, 2-Methylphenol, 
Phenol, 1,1,2-Trichloroethane, Trichloroethylene 

Guanidine, see Chloropicrin 
Heptachlor, see Chlordane 
Heptachlor diol, see Heptachlor epoxide 
Heptachlor epoxide, see Heptachlor 
Heptachlor endo-epoxide, see Chlordane 
Heptachlorobiphenyl, see Pentachlorobenzene, 1,2,3,4-

Tetrachlorobenzene 
2,2′,3,3′,4,4′,5-Heptachlorobiphenyl, see 1,2,3,4-

Tetrachlorobenzene 
2,2′,3,3′,4,5,6′-Heptachlorobiphenyl, see 1,2,3,4-

Tetrachlorobenzene 
2,2′,3,3′,4,5′,6-Heptachlorobiphenyl, see 1,2,3,5-

Tetrachlorobenzene 
2,2′,3,4,4′,6,6′-Heptachlorobiphenyl, see 1,2,3,5-

Tetrachlorobenzene 
2,2′,3,4′,5,5′,6-Heptachlorobiphenyl, see 1,2,4,5-

Tetrachlorobenzene 
2,3,4,4′,5,5′,6-Heptachlorobiphenyl, see 1,2,3,5-

Tetrachlorobenzene 
Heptachlorobiphenyls, see 1,2,3,5-Tetrachlorobenzene 
Heptachlorodibenzo-p-dioxins, see Pentachlorophenol 
1,2,3,6,9,10,10-Heptachloropentacyclo[5.3.0.02,5.03,9.04,

8]-decane, see Heptachlor 
2,4,5,6,7,8,8-Heptachloro-3a,4,7,7a-tetrahydro-4,7-

methano-1H-indene see Chlordane 
Heptachlor triol, see Heptachlor epoxide 
Heptanal, see Heptane, 1-Octene 
1-Heptanol, see Heptane 
Heptanoic acid, see Heptane 
1-Heptene, see Heptane 
Heptyl hydroperoxide, see Heptane 
Hexachlorobenzene, see Hexachlorobutadiene, 

Lindane, Pentachlorophenol, Trichloroethylene 
2,3,4,4,5,6-Hexachlorobenzoquinone, see 
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Pentachlorophenol 
Hexachlorobiphenyls, see 1,2,3,4-Tetrachlorobenzene, 

1,2,3,5-Tetrachlorobenzene, 1,2,4,5-
Tetrachlorobenzene 

2-exo,5-endo,6-exo,8,9,10-Hexachlorobornane, see 
Toxaphene 

2-endo,5-endo,6-exo,8,9,10-Hexachlorobornane, see 
Toxaphene 

Hexachlorobutadiene, see Aldrin, Trichloroethylene 
1,8-exo-9,10,11,11-

Hexachlorocyclo[6.2.1.13,6.02,7.04,10]do-decan-5-one, 
see Endrin 

Hexachlorocyclopentadiene, see Heptachlor 
Hexachlorocyclopentenone, see 

Hexachlorocyclopentadiene 
Hexachloro-2-cyclopentenone, see 

Hexachlorocyclopentadiene 
Hexachloro-3-cyclopentenone, see 

Hexachlorocyclopentadiene 
Hexachlorodibenzo-p-dioxins, see Pentachlorophenol 
Hexachloroethane, see Carbon tetrachloride, 

Trichloroethylene 
1,1,2,3,3a,5(or 6),7a-Heptachloro-6-(or 

5)-hydroxydecahydro-2,4,7-
metheno-1H-cyclopenta[a]pentalene, see Dieldrin 

1,2,3,4,7,8-Hexachloro-1,4,4a,6,7,7a-hexahydro-1,4-
endo-methyleneindene-5,7-dicarboxylic acid, see 
Aldrin 

Hexachloroindenone, see Hexachlorocyclopentadiene 
1,4,5,7,8,8-Hexachloro-3a,4,7,7a-tetrahydro-4,7-

methanoindene, see Heptachlor 
Hexachloroethane, see Carbon tetrachloride 
Hexahydroazepine, see Molinate 
Hexahydroazepine-1-carbothioate, see Molinate 
Hexamethyleneimine, see Molinate 
Hexanal, see Hexane, 1-Octene 
Hexane, see Benzene, Cyclohexane, 1-Octene, 3-

Methylpentane 
1,6-Hexanedial, see Cyclohexene 
Hexanoic acid, see Hexane 
1-Hexanol, see Hexane 
1-Hexene, see Hexane 
cis-2-Hexene, see 1-Hexene 
trans-2-Hexene, see 1-Hexene 
3-Hexene-2,5-dione, see 1,2,4-Trimethylbenzene, p-

Xylene 
5-Hexenoic acid, see 1-Hexene 
5-Hexen-1-ol, see 1-Hexene 
Hexyl hydroperoxide, see Hexane 
Hexyl nitrate, see 2,3-Dimethylbutane, Hexane, 2-

Methylpentane 
Hydracrylic acid, see β-Propiolactone 
Hydrazobenzene, see Aniline 
Hydriodic acid, see Methyl iodide 
Hydrobromic acid, see Bromodichloromethane, 

Bromoform, Methyl bromide, Metobromuron 
Hydrochloric acid, see Alachlor, Aldrin, Benzyl 

chloride, α-BHC, β-BHC, Bis(2-chloroethyl) ether, 
Bis(2-chloroisopropyl) ether, Bromacil, 
Bromodichloromethane, Carbon tetrachloride, 
Chloroethane, Chloroform, o-Chloronitrobenzene, 
Chloropicrin, Chloroprene, p-Chloronitrobenzene, 
2,4-D, see Dalapon-sodium, p,p′-DDD, p,p′-DDT, 
Dicamba, 1,1-Dichloroethane, 1,1-Dichloroethylene, 
trans-1,2-Dichloroethylene, sym-Dichloromethyl 
ether, 2,3-Dichloronitrobenzene, 3,4-
Dichloronitrobenzene, 1,2-Dichloropropane, cis-1,3-

Dichloropropylene, trans-1,3-Dichloropropylene, 
Dieldrin, Diuron, Epichlorohydrin, Formaldehyde, 
Hexachlorocyclopentadiene, Lindane, Methoxychlor, 
Methyl chloride, Methylene chloride, 
Pentachlorophenol, 2,4,5-T, 1,1,2,2-
Tetrachloroethane, Toxaphene, 1,1,1-
Trichloroethane, 1,1,2-Trichloroethane, 1,2,3-
Trichloropropane, Trichloroethylene, 1,1,1-
Trichloro-2,2,2-trifluoroethane, 
Trichlorofluoromethane, Vinyl chloride 

Hydrofluoric acid, see Trichlorofluoromethane, 1,1,1-
Trichloro-2,2,2-trifluoroethane, Trifluralin 

Hydrogen, see Benzene, Chloroform, Difenzoquat 
methyl sulfate, 1,4-Dioxane, Ethylamine, 
Ethylbenzene, Ethylenimine, Formaldehyde, Formic 
acid, Hexachlorobenzene, Methyl bromide, 
Pentachlorobenzene, TCDD, Tetrachloroethylene, 
1,2,3-Trichlorobenzene, Trichloroethylene 

Hydrogen azide, see Alachlor, Aldicarb, Atrazine 
Hydrogen bromide, see Ethylene dibromide 
Hydrogen chloride, see Atrazine, Captan, Carbon 

tetrachloride, Chloroform, Chlorpropham, 
Chlorpyrifos, 1,2-Dichloroethane, Diuron, Endrin, 
Formaldehyde, Heptachlor, Heptachlor epoxide, 
Hexachlorocyclopentadiene, Linuron, Methyl 
chloride, Methylene chloride, Methyl formate, 
Monuron, Propanil, Tetrachloroethylene, 
Trichloroethylene, Vinyl chloride 

Hydrogen cyanide, see Acetontrile, Alachlor, Aldicarb, 
Atrazine, Ethylamine, Ethylenimine, Toluene 

Hydrogen peroxide, see Acetaldehyde, Aniline, 1,1-
Dimethylhydrazine, N,N-Dimethylaniline, 
Formaldehyde, Hydroquinone, Hydrogen peroxide, 
2-Methylphenol, Pentachlorophenol 

Hydrogen sulfide, see Carbon disulfide, Dazomet, 
Formic acid, Malathion, Methyl mercaptans 

Hydroquinone, see Acrylamide, Carbaryl, 
Chlorobenzene, 4-Chlorophenol, 4-Nitroaniline, 4-
Nitrophenol, Parathion, Phenol 

Hydroxyacenaphthenone, see Acenaphthene 
Hydroxyacetaldehyde, see 2-Methyl-2-butene, 1,1,2-

Trichloroethane, Vinyl chloride 
2-Hydroxyacetanilide, see Aniline 
Hydroxyacetone, see 2-Methyl-2-butene 
2′-Hydroxyacetophenone, see Naphthalene 
4-Hydroxy-N-acetyl-hexahydroazepine, see Molinate 
Hydroxyadipic acid, see Cyclohexene 
Hydroxyalachlor, see Alachlor 
Hydroxyametryne, see Ametryn 
2-Hydroxyamino-4,6-dinitrotoluene, see 2,4,6-

Trinitrotoluene 
4-Hydroxyamino-2,6-dinitrotoluene, see 2,4,6-

Trinitrotoluene 
2-Hydroxy-4-amino-6-ethylamino-s-triazine, see 

Atrazine 
2-Hydroxy-4-aminomethyl benzoate, see Phenmedipham 
3-Hydroxy-5-aminomethyl benzoate, see Phenmedipham 
4-Hydroxyaminotoluene, see 4-Nitrophenol 
4-Hydroxyaniline, see Aniline 
1-Hydroxy-2-anthranoic acid, see Benzo[a]anthracene 
Hydroxyatrazine, see Atrazine 
2-Hydroxybentazone, see Bentazone 
6-Hydroxybentazone, see Bentazone 
2-Hydroxybenzaldehyde, see Ethylbenzene, 

Naphthalene 
3-Hydroxybenzaldehyde, see Ethylbenzene, Permethrin 
4-Hydroxybenzaldehyde, see 4-Methylphenol 
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o-Hydroxybenzalpyruvate, see Carbaryl 
5-Hydroxybenzazimide, see Azinphos-methyl 
Hydroxybenzidine, see Benzidine 
3-Hydroxybenzidine, see Benzidine 
4-Hydroxybenzoate, see 4-Methylphenol 
2-Hydroxybenzoic acid, see Benzoic acid 
3-Hydroxybenzoic acid, see Benzoic acid, Permethrin 
4-Hydroxybenzoic acid, see Benzoic acid, 4-

Methylphenol 
3-Hydroxybenzo[a]pyrene, see Benzo[a]pyrene 
9-Hydroxybenzo[a]pyrene, see Benzo[a]pyrene 
Hydroxybenzoquinone, see Phenol 
Hydroxy-p-benzoquinone, see 4-Nitrophenol 
2-Hydroxy-1,4-benzoquinone, see Hydroquinone 
3-Hydroxybenzyl alcohol, see Permethrin 
4-Hydroxybenzyl alcohol, see 4-Methylphenol 
2-Hydroxybiphenyl, see Biphenyl 
3-Hydroxylbiphenyl, see Biphenyl 
4-Hydroxybiphenyl, see Biphenyl 
2′-Hydroxy-3,4′-biphenylcarbamic acid diisopropyl 

ester, see Chlorpropham 
4-Hydroxybiphenyl ether, see 4-Chlorophenyl phenyl 

ether 
2-Hydroxy-4,6-bis(ethylamino)-s-triazine, see Simazine 
2-Hydroxy-4,6-bis(isopropylamino)-s-triazine, see 

Propazine, Prometryn 
3-Hydroxybutanal, see Crotonaldehyde 
4-Hydroxybutanal, see Cyclohexene 
3-Hydroxycarbanilate, see Desmedipham 
2-Hydroxycarbaryl, see Carbaryl 
4-Hydroxycarbaryl, see Carbaryl 
5-Hydroxycarbaryl, see Carbaryl 
3-Hydroxycarbofuran, see Carbofuran 
3-Hydroxycarbofuran phenol, see Carbofuran 
3-Hydroxy-trans-chlordane, see Chlordane 
Hydroxychlordene, see Heptachlor 
1-Hydroxychlordene, see Heptachlor, Heptachlor 

epoxide 
Hydroxychlordene epoxide, see Heptachlor, Heptachlor 

epoxide 
1-Hydroxy-2-chlorochlordene, see Chlordane 
3-(2-Hydroxy-4-chlorophenyl)urea, see Monuron 
3-(3-Hydroxy-4-chlorophenyl)urea, see Monuron 
2-Hydroxy-4-chlorophenoxyacetic acid, see 2,4-D 
3′-Hydroxy-4′-chloropropionanilide, see Propanil 
Hydroxycinnamic acid, see Carbaryl 
3-(4-Hydroxycyclohexyl)-6-(dimethylamino)-1-methyl-

s-triazine-2,4(1H,3H)-dione, see Hexazinone 
3-(4-Hydroxycyclohexyl)-6-(methylamino)-1-methyl-s-

triazine-2,4(1H,3H)dione, see Hexazinone 
3-(4-Hydroxycyclohexyl)-1-methyl-s-

triazine-2,4,6(1H,3H,5H)trione, see Hexazinone 
2-Hydroxy-4,6-diaminotoluene, see 2,4,6-

Trinitrotoluene 
4-Hydroxy-2,6-diaminotoluene, see 2,4,6-

Trinitrotoluene 
Hydroxydiazinon, see Diazinon 
5-Hydroxydicamba, see Dicamba 
2-Hydroxy-4,5-dichlorophenoxyacetic acid, see 2,4,5-T 
4-Hydroxy-2,3-dichlorophenoxyacetic acid, see 2,4-D 
4-Hydroxy-2,5-dichlorophenoxyacetic acid, see 2,4-D 
Hydroxydichlorovinyl acid, see Permethrin 
2-Hydroxy-1,2-dihydropyridine, see Pyridine 
2-Hydroxy-2′,3′-dihydroxybiphenyl, see o-

Diphenylphenol 
2-Hydroxy-3,4′-dimethylbiphenyl ether, see 4-

Methylphenol 

3-Hydroxy-N,N-dimethylbutyramide, see Dicrotophos 
2-Hydroxy-3,5-dinitrotoluene, see 2-Methylphenol 
2-Hydroxydiphenyl ether, see TCDD 
2-Hydroxy-2′,6′-diethylacetanilide, see Alachlor 
2-Hydroxy-2′,6′-diethyl-N-methylacetanilide, see 

Alachlor 
1-Hydroxy-2,3-epoxychlordene, see Heptachlor 
2-Hydroxy-4-(ethylamino)-6-isopropylamino-s-triazine, 

see Atrazine 
2((4-Hydroxy-6-(ethylamino)-s-triazin-2-yl)amino)-2-

methylpropanenitrile, see Cyanazine 
1-Hydroxyethyldioxane, see 1,4-Dioxane 
Hydroxyethylidenedioxane, see 1,4-Dioxane 
6-Hydroxy-N-ethyl-N′-(1-methylethyl)-s-triazine-2,4-

diamine, see Atrazine 
2-Hydroxy-N-(2-ethyl-6-methylphenyl)-N-(2-methoxy-

1-methylethyl)acetamide, see Metolachlor 
9-Hydroxyfluorene, see Fluoranthene 
9-Hydroxy-1-fluorenecarboxylic acid, see Fluoranthene 
5-Hydroxy-9-fluorenone, see Fluorene 
Hydroxyglutaric acid, see Cyclohexene 
6-Hydroxyheptanoate, see Cyclohexane 
4-Hydroxyhexahydroazepine, see Molinate 
2-Hydroxyhexanone, see Cyclohexanol 
3-tert-5-Hydroxyhydantoin, see Terbacil 
Hydroxyhydroquinone, see Chlorobenzene, 2-

Chlorophenol, 3-Chlorophenol, Phenol 
2-Hydroxyhydroquinone, see Parathion 
Hydroquinone monomethyl ether, Acrylamide, 

Acrylonitrile, 1,1-Dichloroethylene, Ethyl acrylate, 
Methyl acrylate, Methyl methacrylate 

γ-Hydroxy-γ-o-hydroxyphenyl-α-oxobutyrate, see 
Carbaryl 

3-Hydroxy-1-indanone, see Fluorene 
7-Hydroxy-1-indanone, see Acenaphthene 
4-Hydroxyisophthalic acid, see Diethyl phthalate 
(2-Hydroxyisopropyl-2-chloroisopropyl) ether, see 

Bis(2-chloroisopropyl) ether 
3-Hydroxy-1-isopropyl-8-methyl-2-oxo-1,2,3,4-tetrahy

droquinoline, see Metolachlor 
2-Hydroxylamino-4-nitrotoluene, see 2,4-

Dinitrotoluene 
2-Hydroxylamino-6-nitrotoluene, see 2,6-

Dinitrotoluene 
4-Hydroxylamino-2-nitrotoluene, see 2,4-

Dinitrotoluene 
5-Hydroxy-2-methoxy-3,6-dichlorobenzoic acid, see 

Dicamba 
N-Hydroxymethyl aldicarb, see Aldicarb 
N-Hydroxymethyl aldicarb sulfone, see Aldicarb 
N-Hydroxymethyl aldicarb sulfoxide, see Aldicarb 
4-Hydroxy-3-methylbenzaldehyde, see Diethyl 

phthalate 
3-(Hydroxymethyl)-1,2,3-benzotriazin-4(3H)-one, see 

Azinphos-methyl  
4-Hydroxy-3-methylbenzyl alcohol, see Diethyl 

phthalate 
3-Hydroxy-4-methyl-2-butanone, see 2-Methyl-2-

butene 
1-(4-Hydroxy-2-methylcyclohexyl)-3-(p-hydroxypheny

l)urea, see Siduron 
1-(4-Hydroxy-2-methylcyclohexyl)-3-phenylurea, see 

Siduron 
N-Hydroxymethyl dimethoate, see Dimethoate 
3-Hydroxymethyl-5,5-dimethyl-2-cyclohexen-1-one, 

see Isophorone 
Hydroxymethyldioxane, see 1,4-Dioxane 
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2-(1′-Hydroxy-1′-methyl)ethyl-4-methyl-6-hydroxypyri
mi- 

dine, see Diazinon 
3-Hydroxy-8-methyl-N-(methoxyprop-2-yl)-2-oxo-1,2,

3,4-tetrahydraquinoline, see Metolachlor 
1-Hydroxymethylnaphthalene, see 1-

Methylnaphthalene 
3-Hydroxymethylnaphthalene, see 2-

Methylnaphthalene 
1-Hydroxy-2-methylnaphthoate, see 2-

Methylnaphthalene 
(+)-2-Hydroxy-7-methyl-6-oxooctanoic acid, see 

Isopropylbenzene 
(+)-2-Hydroxy-8-methyl-6-oxononanoic acid, see 

Isobutylbenzene 
4-Hydroxy-4-methyl-2-pentanone, see 2,2,4-

Trimethylpentane 
N-(4-Hydroxy-2-methylphenyl)-N-methylformamide, 

see Aminocarb 
2-Hydroyxymethyl phenyl sulfone, see Fonofos 
3-Hydroyxymethyl phenyl sulfone, see Fonofos 
4-Hydroyxymethyl phenyl sulfone, see Fonofos 
Hydroxymethylphosphonic acid, see Glyphosate 
2-Hydroxy-N-(2-methylvinylphenyl)-N-(methoxyprop-

2-yl)acetamide, see Metolachlor 
3-Hydroxymolinate, see Molinate 
4-Hydroxymolinate, see Molinate 
4-Hydroxymolinate sulfoxide, see Molinate 
2-Hydroxymorpholine, see Morpholine 
α-Hydroxymuconic acid, see PCB-1221 
α-Hydroxymuconic semialdehyde, see Benzene 
1-Hydroxynaphthalene, see Naphthalene 
2-Hydroxynaphthalene, see Naphthalene 
1-Hydroxy-2-naphthoic acid, see Phenanthrene, 

Toluene 
3-Hydroxy-2-naphthoic acid, see Anthracene 
2-Hydroxy-1,4-naphthoquinone, see Carbaryl 
5-Hydroxy-1,4-naphthoquinone, see Carbaryl 
4-Hydroxy-1-naphthylmethylcarbamate, see Carbaryl 
5-Hydroxy-1-naphthylmethylcarbamate, see Carbaryl 
4-Hydroxy-3-nitrobenzoic acid, see Fluorodifen 
Hydroxynitrocresols, see 2-Methylphenol 
1-Hydroxy-2-nitronaphthalene, see Naphthalene 
Hydroxynitrotoluene, see 4-Methylphenol 
2-Hydroxy-3-nitrotoluene, see 2-Methylphenol 
2-Hydroxy-5-nitrotoluene, see 2-Methylphenol 
Hydroxynitrotoluenes, see 2-Methylphenol 
Hydroxyoxo(chlorophenyl)chlorohexadienoic acid, see 

2,4′-Dichlorobiphenyl 
2-Hydroxy-6-oxochlorophenylhexa-2,4-dieonic acid, 

see PCB-1016, PCB-1260, PCB-1232, PCB-1242, 
PCB-1248, PCB-1254 

2-Hydroxy-6-oxo-6-phenylhexa-2,4-dienoate, see 
Biphenyl 

Hydroxypentanoic acid, see Cyclohexene 
4-Hydroxyperinaphthenone, see Pyrene 
2′-Hydroxypermethrin, see Permethrin 
4′-Hydroxypermethrin, see Permethrin 
trans-Hydroxypermethrin, see Permethrin 
9-Hydroxyphenanthrene, see Phenanthrene 
2-Hydroxy-3-phenanthroic acid, see 

Benzo[a]anthracene 
3-Hydroxy-2-phenanthroic acid, see 

Benzo[a]anthracene 
3-Hydroxyphenol, see Carbofuran 
3-Hydroxy-7-phenol, see Carbofuran 
N-(3-Hydroxyphenyl) carbamate, see Phenmedipham 

3-(Hydroxyphenyl)carbamic acid methyl ester, see 
Phenmedipham 

3-(4-Hydroxyphenyl)-1,1-dimethylurea, see Monuron 
3-(4-Hydroxyphenyl)-1-formyl-1-methylurea, see 

Monuron 
3-(4-Hydroxyphenyl)-1-methoxy-1-methylurea, see 

Metobromuron 
1-(4-Hydroxyphenyl)-3-(2-methylcyclohexyl)urea, see 

Siduron 
2-Hydroxy-3-phenyl-6-oxohexa-2,4-dienoate, see 

Biphenyl 
6-Hydroxypicolinic acid, see Nitrapyrin 
Hydroxyprometryn, see Prometryn 
3-Hydroxypropachlor, see Propachlor 
2-Hydroxypropananilide, see Napropamide 
Hydroxypropazine, see Prometryn, Propazine 
3-Hydroxypropene, see Chloroprene 
β-Hydroxypropionaldehyde, see Acrolein 
1-Hydroxy-2-propyl-3′-chlorocarbanilate, see 

Chlorpropham 
1-Hydroxy-2,3-propylene oxide, see 1,2-Dibromo-3-

chloropropane, Epichlorohydrin, 1,2,3-
Trichloropropane 

Hydroxypyrene, see Pyrene 
1-Hydroxypyrene methyl ether, see Pyrene 
2-Hydroxypyridine, see Pyridine 
3-Hydroxypyridine, see Pyridine 
Hydroxyquinones, see Pentachlorophenol 
Hydroxysimazine, see Simazine 
6-Hydroxysimazine, see Simazine 
2-Hydroxystrychnine, see Strychnine 
16-Hydroxystrychnine, see Strychnine 
2-Hydroxy-4,4′,5,5′-tetrachlorodiphenyl ether, see 

TCDD 
4-Hydroxy-1-tetralone, see Carbaryl, Naphthalene 
2-Hydroxytoluene, see Toluene 
4-Hydroxytoluene, see Toluene 
α-Hydroxy-p-toluic acid, see o-Xylene, m-Xylene, 

p-Xylene 
4-Hydroxy-2,5,6-trichloroisophthalonitrile, see 

Chlorothalonil 
(S)-4-Hydroxy-3,5,5-trimethyl-2-cyclohex-1-one, see 

Isophorone 
Hypobromous acid, see p-Bromoaniline, p-

Bromophenol 
Hypochlorous acid, see Carbon tetrachloride, 1,3-

Dichloro-5,5-dimethylhydantoin, Phenol 
5-Imidazoledthiocarboxylic acid, see Mancozeb 
4-Iminocyclohexa-2,5-dienylidene, see 4-Chloroaniline 
Indan, see Propylbenzene 
Indane-1,7-dicarboxylic acid, see Acenaphthene 
1,3-Indandione, see Carbaryl 
Indane-1-formyl-7-carboxylic acid, see Acenaphthene 
1-Indanone, see Acenaphthene, Fluorene 
1-Indanone, see Fluorene 
2-Indanone, see Fluorene 
1-Indanone-7-carboxylic acid, see Acenaphthene 
Indene, see Di-n-butyl phthalate 
Iodoformaldehyde, see Methyl iodide 
Isatin, see Indole 
Isatoic acid, see Indole 
1(3H)-Isobenzofuranone, see Naphthalene 
Isobutylbenzene, see Butylbenzene, PCB-1242 
3-Isobutylcatechol, see Isobutylbenzene 
Isobutylene, see tert-Butyl acetate 
Isocyanatomethane, see Aldicarb 
Isocyanatonaphthalene, see Alachlor 
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2-Isocyanatopropane, see Atrazine 
Isofenphos oxon, see Isofenphos 
Isoheptane, see PCB-1242 
Isohexane, see PCB-1242 
Isononane, see PCB-1242 
Isononanes, see Octane 
Isooctane, see PCB-1242 
Isooctanes, see Octane 
Isophthalic acid, see m-Xylene 
Isopropoxyphenol, see Propoxur 
Isopropyl alcohol, see Isopropyl acetate 
Isopropylamide, see Bentazone 
N-Isopropylaniline, see Propachlor 
Isopropylbenzene, see Propylbenzene, PCB-1242, 

Styrene 
3-Isopropylcatechol, see Isopropylbenzene 
Isopropyl-1-chloro-2,3-dioxo-1-indanecarboxylate, see 

Diclone 
Isopropyl-N-5-chloro-2-hydroxyphenylcarbamate, see 

Chlorpropham 
Isopropyl 3-hydroxycarbanilate, see Chlorpropham 
Isopropyl N-2-hydroxycarbanilate, see Propham 
Isopropyl-N-4-hydroxy-3-chlorophenylcarbamate, see 

Chlorpropham 
N-Isopropyl-3-hydroxyoxindole, see Propachlor 
2,3-Isopropylidenedioxyphenol, see Bendiocarb 
Ispropylisocyanate, see Iprodione  
2-Isopropyl-4-methyl-6-hydroxypyrimidine, see 

Diazinon 
2-Isopropyl-6-methylpyrimidin-4-ol, see Diazinon 
N-Isopropyloxindole, see Propachlor 
Isopropyl salicylate, see Isofenphos 
Isopropyl salicylic acid, see Isofenphos 
β-Ketoadipic acid, see Aniline, Diethyl phthalate, 

Hydroquinone 
α-Ketobutyric acid, see 2-Methylphenol 
3-Ketocarbofuran, see Carbofuran 
3-Keto-6,7-dihydroxycarbofuran phenol, see 

Carbofuran 
Ketoendrin, see Endrin 
δ-Ketoendrin, see Endrin 
Ketohexamethyleneimine, see Molinate 
4-Ketomolinate, see Molinate 
Ketones, see Hexachlorocyclopentadiene 
3-Keto-7-phenol, see Carbofuran 
Lactic acid, see Propanil 
Levulinic acid, see Aniline 
Malaoxon, see Malathion 
Malathion diacid, see Malathion 
Malathion dicarboxylic acid, see Malathion 
Malathion monoacid, see Malathion 
Malathion α-monoacid, see Malathion 
Malathion β-monoacid, see Malathion 2-Nitrophenol 
β-Malathion monoacid, see Malathion 
Malathion monocarboxylic acid, see Malathion 
Maleic acid, see 2-Chlorophenol, Maleic anhydride, 

Maleic hydrazide, 4-Nitrophenol, Phenol 
Malonic acid, see Cyclohexene, 1,4-Dioxane 
Malonic acid semialdehyde, see trans-1,3-

Dichloropropylene 
Malononitrile, see o-Chlorobenzylidenemalononitrile 
2-Mercaptodiethyl succinate, see Malathion 
3-(Mercaptomethyl)-1,2,3-benzotriazin-4(3H)-one, see 

Azinphos-methyl 
Metalaxyl acid, see Metalaxyl 
Methacrolein, see 2-Methyl-1,3-butadiene 
Methacrylic acid, see Methyl methacrylate 

Methamidophos, see Acephate 
Methane, see Acetaldehyde, Benzoic acid, 2-

Bromobenzoic acid, 3-Bromobenzoic acid, 4-
Bromobenzoic acid, Bromoform, Carbaryl, Catechol, 
2-Chlorobenzoic acid, 3-Chlorobenzoic acid, 
Chloroform, Dibromochloromethane, 2,5-
Dichlorobenzoic acid, 1,2-Dichloroethane, 
Ethylamine, Ethyl bromide, Ethylene dibromide, 
Ethylenimine, Formic acid, Hydroquinone, 4-
Hydroxybenzoic acid, Indole, 2-Iodobenzoic acid, 3-
Iodobenzoic acid, Methyl bromide, 4-Iodobenzoic 
acid, 2-Methylphenol, 4-Methylphenol, Phenol, 
Prorocatechuic acid, Syringic acid, Syringaldehyde, 
TCDD, Tetrachloroethylene, Toluene, 
Trichloroethylene, Vanillin, Vanillic acid, Vinyl 
chloride 

Methanesulfonic acid, see Methyl mercaptan, Methyl 
sulfide, Methomyl 

Methanetrisulfonic acid, see Chloropicrin 
Methanol, see Acetic acid, Acetone, Acrylonitrile, 

Alachlor, 1-Butene, Dimethyl phthalate, Dimethyl 
sulfate, Formaldehyde, Methyl bromide, Methylene 
chloride, Methyl formate, Methyl methacrylate, 
Methyl mercaptan, 2-Methylpropene, Mevinphos, 
Nitromethane 

Methidathion oxon, see Methidathion 
Methiocarb sulfone, see Methiocarb 
Methiocarb sulfoxide, see Methiocarb 
Methionine, see Thiram 
Methoxyacetaldehyde, see Alachlor 
Methoxyacetic acid, see 1,4-Dioxane 
p-Methoxybenzaldehyde, see Methoxychlor 
p-Methoxybenzoic acid, see Methoxychlor 
2-Methoxy-4,6-bis(ethylamino-s-triazine), see Simazine 
S-(1-Methoxycarbonyl-2-ethoxycarbonyl)ethyl O,O-

dimethyl phosphorothioate, see Malathion 
Methoxychlor-DDE, see Methoxychlor 
Methoxydimethylindole, see Alachlor 
3-Methoxy-2,6-dinitro-N,N′-dipropyl-4-

(trifluoromethyl)benzenamine, see Trifluralin 
(2-Methoxy-4-ethylamino-6-isopropylamino-s-triazine)

, see Atrazine 
3-Methoxy-4-hydroxybiphenyl, see Biphenyl 
4-Methoxy-N-methylbenzenamine, see Atrazine 
Methoxyoxadiazon, see Oxadiazon 
1-Methoxyphenanthrene, see Phenanthrene 
4-Methoxyphenol, see Methoxychlor 
2-(p-Methoxyphenyl)-2-(p-hydroxyphenyl)-1,1,1-

trichloroethane, see Methoxychlor 
1-(Methoxyprop-2-yl)-7-methyl-2,3-dihydroindole, see 

Metolachlor 
N-(Methoxyprop-2-yl)-8-methyl-2-oxo-1,2,3,4-tetrahyd

ro-quinoline, see Metolachlor 
N-(Methoxyprop-2-yl)-N-(2-methyl-6-vinyl)aniline, see 

Metolachlor 
1-Methoxypyrene, see Pyrene 
5-Methoxy-3H-1,3,4-thiadiazol-2-one, see 

Methidathion 
2-Methoxy-3,5,6-trichloropyridine, see Triclopyr 
Methylacenaphthene, see Bis(2-ethylhexyl) phthalate, 

Di-n-butyl phthalate 
4-Methylacetanilide, p-Toluidine 
Methyl acetate, see Methyl tert-butyl ether 
Methylacetoacetate, see Mevinphos 
o-Methylacetophenone, see o-Xylene 
m-Methylacetophenone, see m-Xylene 
p-Methylacetophenone, see p-Xylene 
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S-Methyl acetylphosphoramidothioate, see Acephate 
Methylacrylamide, Acrylamide 
Methyl alcohol, see Methyl acetate, Methyl acrylate, 

Methyl iodide 
Methylamine, see Aldicarb, Aminocarb, Bendiocarb, 

Carbaryl, Carbofuran, Dazomet 
N-Methylaminoacetic acid, see Glyphosate 
5-(Methylamino)-2-methyl-1,4-benzoquinone, see 

Aminocarb 
6-(Methylamino)-2-methyl-1,4-benzoquinone, see 

Aminocarb 
Methyl-(2-aminosulfonyl) benzoate, see Sulfometuron-

methyl 
4-Methylamino-m-tolyl-N-methylcarbamate, see 

Aminocarb 
Methylanthracene, see Bis(2-ethylhexyl) phthalate 
7-Methylanthracene, see Pyrene 
Methylbentazone, see Bentazone 
o-Methylbenzaldehyde, see o-Xylene 
m-Methylbenzaldehyde, see m-Xylene 
p-Methylbenzaldehyde, see p-Xylene 
N-Methylbenzazimide, see Azinphos-methyl 
Methylbenzazimide sulfide, see Azinphos-methyl 
Methyl 2-benzimidazole, see Benomyl 
2-Methylbenzimidazole, see 2-Nitroaniline 
Methyl 2-benzimidazole carbamate, see Benomyl 
Methyl benzoate, see Sulfometuron-methyl 
4-Methyl-2H-1-benzopyran-2-one, see Naphthalene 
o-Methylbenzoquinone, see Aminocarb 
p-Methylbenzoquinone, see Toluene 
3-Methyl-1,2,3-benzotriazin-4(3H)-one, see Azinphos-

methyl 
m-Methylbenzyl alcohol, see m-Xylene 
p-Methylbenzyl alcohol, see o-Xylene, m-Xylene, 

p-Xylene 
o-Methylbenzyl nitrate, see o-Xylene 
m-Methylbenzyl nitrate, see m-Xylene 
Methylbenzylsuccinic acid, see o-Xylene, m-Xylene, p-

Xylene 
2-Methylbutane, see Butane 
3-Methyl-1-butanol, see Isoamyl acetate 
Methyl tert-butyl ether, see Methanol 
N-Methylcarbamic acid, see Carbofuran 
3-Methylcatechol, see 2-Methylphenol, Toluene, m-

Xylene 
4-Methylcatechol, see 4-Methylphenol, o-Xylene, m-

Xylene, p-Xylene 
Methyl cellosolve, see Methyl cellosolve acetate 
Methyl chloride, see Dalapon-sodium, 

Dibromochloromethane, Methyl bromide, Methylene 
chloride, Methyl iodide 

2-Methyl-4-chlorophenol, see 2-Methylphenol 
2-Methyl-6-chlorophenol, see 2-Methylphenol 
4-Methyl-2-chlorophenol, see 4-Methylphenol 
Methyl-4-chlorophenylcarbamate, see Monuron 
4-Methylcycloheptanone, see Methylcyclohexane 
2-Methyl-2,5-cyclohexadiene-1,4-dione, see MCPA 
Methylcyclohexane, see Benzene, Cyclohexane, 

Heptane 
4-Methylcyclohexanol, see Methylcyclohexane 
Methylcyclopentane, see Benzene, Cyclohexane, 

Cyclopentane, Hexane 
Methyl diazene, see 1,1-Dimethylhydrazine 
Methyldibenzofuran, see Pyrene 
Methyl 5-(2,4-dichlorophenoxy)anthranilate, see 

Bifenox 
1-Methyl-3-(3,4-dichlorophenyl)urea, see Diuron 

1,1′-(Methylenebis(thio))bis-ethane, see Phorate 
Methylene bromide, see Bromoform 
Methylene chloride, see Carbon tetrachloride, 

Chloroform 
Methyl ether, see Methyl mercaptan 
Methyl ethyl ether, see Butane 
Methylethylquinoline, see Alachlor 
Methylfluorene, see Bis(2-ethylhexyl) phthalate, 

Di-n-butyl phthalate 
4-Methylformamido-m-tolyl-N-methylcarbamate, see 

Aminocarb 
4-Methylformanilide, see p-Toluidine 
N-Methylformanilide, see N,N-Dimethylaniline 
Methyl formate, see Bifenox 
s-Methyl formic acid, see EPTC 
Methyl 8-formyl-1-naphthoate, see Acenaphthylene 
Methylglyoxal, see 2-Methyl-2-butene, 1,2,3-

Trimethylbenzene, 1,2,4-Trimethylbenzene, 1,3,5-
Trimethylbenzoic acid, o-Xylene, m-Xylene, 
p-Xylene 

S-Methyl hexahydroazepine-1-carbothioate, see 
Molinate 

3-Methylhexane, see Heptane 
2-Methylhexanoic acid, see 2-Methylhexane 
5-Methylhexanoic acid, see 5-Methylhexane 
Methyl hydrogen phthalate, see Dimethyl phthalate 
Methyl hydroperoxide, see 1,1-Dimethylhydrazine 
Methylhydroquinone, see 2-Methylphenol 
3-Methyl-4-hydroxybenzoic acid, see Diethyl phthalate 
Methyl N-hydroxy-N,N-dimethyl-1-thiooxaminidate, 

see Oxamyl 
Methyl N-(3-hydroxyphenyl)carbamate, see 

Phenmedipham 
S-Methyl-N-hydroxythioacetimidate, see Methomyl 
Methylindene, see Bis(2-ethylhexyl) phthalate, 

Di-n-butyl phthalate 
Methyl isocyanate, see Carbaryl, Propoxur 
Methyl isothiocyanate, see Dazomet 
Methyl mercaptan, see EPTC, Phorate 
Methyl(methylaminomethyl)dithiocarbamic acid, see 

Dazomet 
3-Methyl-4-(methylamino)phenyl-N-methylcarbamate, 

see Aminocarb 
2-Methyl-2-(methylsulfinyl)propanol, see Aldicarb 
2-Methyl-2-(methylsulfinyl)propionaldehyde oxime, 

see Aldicarb 
2-Methyl-2-(methylsulfinyl)propionamide, see Aldicarb 
2-Methyl-2-(methylsulfinyl)propionic acid, see 

Aldicarb 
2-Methyl-2-(methylsulfonyl)propanol, see Aldicarb 
2-Methyl-2-(methylsulfonyl)propionamide, see 

Aldicarb 
2-Methyl-2-(methylsulfonyl)propionaldehyde oxime, 

see Aldicarb 
2-Methyl-2-(methylsulfonyl)propionic acid, see 

Aldicarb 
2-Methyl-2-(methylthio)propanal, see Aldicarb 
2-Methyl-2-(methylthio)propionitrile, see Aldicarb 
3-Methyl-4-methylthiophenol, see Fensulfothion 
2-Methyl-2-methyl thiopropionaldehyde, see Aldicarb 
2-Methyl-2-methyl thiopropionitrile, see Aldicarb 
O-Methyl S-methyl-O-(2,4,5-trichlorophenyl) 

phosphorothioate, see Ronnel 
4-Methylmorpholine, see Tetrachloroethylene 
Methylmuconic acid, see Toluene 
2-Methylmuconic acid, see 2-Methylphenol 
1-Methylnaphthalene, see Bis(2-ethylhexyl) phthalate, 
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Di-n-butyl phthalate 
2-Methylnaphthalene, see Acenaphthene, Bis(2-

ethylhexyl) phthalate, Di-n-butyl phthalate 
2-Methylnaphthoate, see 2-Methylnaphthalene 
2-Methyl-1,4-naphthoquinone, see 2-

Methylnaphthalene 
Methyl nitrate, see Acetaldehyde, 2-Butanone, 2-

Methyl-1,3-butadiene, 2-Methylbutane, Methyl 
mercaptan, Methyl nitrite, 4-Methyl-2-pentanone, 2-
Methylphenol, 2-Methylpropene, Methyl sulfide, 
Pentane, Toluene, o-Xylene, m-Xylene 

2-Methyl-6-nitroacetamide, see 2-Amino-3-nitrotoluene 
3-Methyl-5-nitrocatechol, see 4-Nitrotoluene 
2-Methyl-4-nitro-5-N-(1-cyclopropyl)-6-nitrosobenzyl 

alcohol, see Pendimethalin 
2-Methyl-5-nitrophenol, see 4-Nitrotoluene 
3-Methylnonane, see Decane 
5-Methylnonane, see Decane 
O-Methyl S-((oxo-3H-1,2,3-benzotriazin-3-yl)methyl) 

dithiophosphate, see Azinphos-methyl 
S-Methyl S-((oxo-3H-1,2,3-benzotriazin-3-yl)methyl) 

dithiophosphate, see Azinphos-methyl 
2-Methylpentane, see Cyclohexane, see 2,2-

Dimethylbutane, 2,3-Dimethylpentane, 3-
Methylpentane 

3-Methylpentane, see Cyclohexane, Hexane, 2-
Methylpentane 

4-Methyl-2-pentanol, see sec-Hexyl acetate 
Methylphenanthrene, see Bis(2-ethylhexyl) phthalate 
2-Methylphenol, see MCPA, Phenol, 

Tetrachloroethylene 
3-Methylphenol, see Phenol 
4-Methylphenol, see Phenol 
Methyl phenyl sulfone, see Fonofos 
Methyl phosphate, Trichlorfon 
N-Methylphosphinic acid, see Glyphosate 
2-Methylpropanal, see 2-Methylpropene, 2,2,4-

Trimethylpentane 
2-Methylpropane, see Butane, 2-Methylpropene 
2-Methylpropanol, see Isobutyl acetate 
2-Methyl-2-propenenitrile, see Aldicarb 
6-Methyl-1H-purine, see Atrazine 
Methylpyrene, see Bis(2-ethylhexyl) phthalate 
2-Methylquinoline, see Aniline 
4-Methylresorcinol, see 2-Methylphenol 
4-Methylsalicylate, see 2-Methylnaphthalene 
α-Methylstyrene, see Styrene 
Methyl sulfenic acid, see Methyl mercaptan 
3-

((Methylsulfinyl)methyl)-1,2,3-benzotriazin-4(3H)-o
ne, see Azinphos-methyl 

3-((Methylsulfonyl)methyl)-1,2,3-benzotriazin-4(3H)-
one, see Azinphos-methyl 

Methyl sulfuric acid, see Dimethyl sulfate 
2-Methylthio-4-amino-6-isopropylamino-s-triazine, see 

Prometryn 
2-Methylthio-4,6-bis(isopropylamino)-s-triazine, see 

Prometryn 
2-(Methylthio)-4,6-diamino-s-triazine, see Ametryn 
1-(Methylthio)-2,3-dicyano-2,3-dimethylbutane, see 

Aldicarb 
2-(Methylthio)-4-(isopropylamino)-6-

acetamido-s-triazine, see Ametryn 
2-(Methylthio)-4-(isopropylamino)-6-amino-s-triazine, 

see Ametryn 
3-((Methylthio)methyl)-1,2,3-benzotriazin-4(3H)-one, 

see Azinphos-methyl 

Methyl thionitrite, see Methyl mercaptan 
Methylthiopropene, see Aldicarb 
N-Methyl-N′-(3-(trifluoromethyl)phenyl)urea, see 

Fluometuron 
2-Methylundecane, see Dodecane 
5-Methylundecane, see Dodecane 
6-Methyluracil see Bromacil 
Methyl vinyl ketone, see 2-Methyl-1,3-butadiene 
Molinate sulfoxide, see Molinate 
Monobutyl phosphate, see Tributyl phosphate 
Monobutyl phthalate, see Benzyl butyl phthalate 
Mono-n-butyl phthalate, see Di-n-butyl phthalate 
Monobutyl phthalate, see Di-n-butyl phthalate 
Monochlorobenzidine, see 3,3′-Dichlorobenzidine 
Monochlorobiphenyl, see Chlorobenzene, PCB-1221, 

PCB-1254 
Monochlorobiphenyls, see PCB-1232, PCB-1260 
Monochlorodibenzofuran, see PCB-1248 
Monochlorovinyl acids, see Permethrin 
anti-Monodechlorodieldrin, see Dieldrin 
syn-Monodechlorodieldrin, see Dieldrin 
Monoethyl phosphate, see Sulfotepp 
Monoethyl phthalate, see Diethyl phthalate 
Monohydroxychlorobiphenyl, see 

2,4′-Dichlorobiphenyl, PCB-1016, PCB-1232, 
PCB-1242, PCB-1248, PCB-1254, PCB-1260 

Monoisopropyl carbonate, see Chlorpropham, Propham 
Monomethyl phosphate, see Malathion 
Monomethyl phthalate, see Dimethyl phthalate 
Monomethyl pyrazole, see Difenzoquat methyl sulfate 
Monomethyl tetrachloroterephthalate, see Chlorthal-

dimethyl 
Monuron, see Diuron 
Mucondialdehyde, see Benzene 
Muconic acid, see 2-Chlorophenol, Phenol 
cis,cis-Muconic acid, see Aniline, Benzene, Benzoic 

acid, Phenol 
(+)-Muconolactone, see Benzoic acid 
Naphthacene, see Anthracene, Naphthalene 
1-Naphthaldehyde, see 1-Methylnaphthalene 
2-Naphthaldehyde, see 2-Methylnaphthalene 
1,8-Naphthaldehydic acid, see Acenaphthylene 
Naphthalene, see Acenaphthene, Bis(2-ethylhexyl) 

phthalate, Di-n-butyl phthalate, Diethyl phthalate 
1,8-Naphthalene anhydride, see Acenaphthylene 
1,8-Naphthalene dialdehyde, see Acenaphthylene 
Naphthalene-1,8-dicarboxylic acid, see Acenaphthene 
Naphthalene-2,3-dicarboxylic acid/anhydride, see 

Benzo[a]anthracene 
trans-Naphthalenediol, see Naphthalene 
1,4-Naphthalenediol, see Diclone 
2,7-Naphthalenediol, see Naphthalene 
1-Naphthoic acid, see Acenaphthylene, 1-

Methylnaphthalene 
2-Naphthoic acid, see 2-Methylnaphthalene 
1-Naphthol, see Carbaryl, Naphthalene, Napropamide, 

Propoxur 
2-Naphthol, see Naphthalene 
Naphthoquinone, see Carbaryl, Napropamide 
1,2-Naphthoquinone, see Naphthalene 
1,4-Naphthoquinone, see Carbaryl, Diclone, 

Naphthalene 
1,4-Naphthoquinone-2,3-epoxide, see Naphthalene 
2-(α-Naphthoxy)-N-ethylpropionamide, see Napropamide 
2-(2-Naphthoxy)propanoic acid, see Napropamide 
2-(α-Naphthoxy)propionamide, see Napropamide 
1-Naphthylamine, see Naptalam 
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1-Naphthylcarbamate, see Carbaryl 
1-Naphthylhydroxymethylcarbamate, see Carbaryl 
1-Naphthyl-N-hydroxymethylcarbamate, see Carbaryl 
N-(1-Naphthyl)phthalimide, see Naptalam 
Nitric acid, see 1-Butene, o-Chloronitrobenzene, p-

Chloronitrobenzene, Chloropicrin, 2,3-
Dichloronitrobenzene, 3,4-Dichloronitrobenzene, 
2,4-Dinitrophenol, Formaldehyde, Isopropylbenzene, 
Methanol, Methyl mercaptan, 2-Methylphenol, 2-
Methylpropene, Methyl sulfide, Nitrobenzene, 2-
Nitrophenol, 4-Nitrophenol, 
N-Nitrosodimethylamine, Phenol, Vinyl chloride, m-
Xylene 

Nitric oxide, see 2-Methyl-1,3-butadiene, 
N-Nitrosodimethylamine 

2-Nitroacetanilide, see 2-Nitroaniline 
2-Nitro-6-amino-N-(1-ethylpropyl)-3,4-xylidine, see 

Pendimethalin 
Nitroaniline, see 1,2-Dinitrobenzene, 1,3-

Dinitrobenzene 
2-Nitroaniline, see Aniline 
3-Nitroaniline, see Aniline 
4-Nitroaniline, see Aniline 
2-Nitroanilino-β-D-glucopyranoside, see 2-Nitroaniline 
9-Nitroanthracene, see Anthracene 
Nitrobenzene, see Aniline, Benzene, 4-Nitroaniline 
4-Nitrobenzene sulfonic acid, see Asulam  
1-Nitrobenzo[a]pyrene, see Benzo[a]pyrene 
3-Nitrobenzo[a]pyrene, see Benzo[a]pyrene 
6-Nitrobenzo[a]pyrene, see Benzo[a]pyrene 
3-Nitrobenzyl alcohol, see 3-Nitrotoluene 
2-Nitrobiphenyl, see Biphenyl 
4-Nitrobiphenyl, see Biphenyl 
3-Nitrocatechol, see 2-Nitrophenol 
4-Nitrocatechol, see Bromobenzene, Chlorobenzene, 3-

Nitroaniline, 4-Nitrophenol, Parathion, Phenol, 
Toluene 

Nitrochloromethane, see Chloropicrin 
4-Nitro-2-chlorophenol, see 2-Chlorophenol 
6-Nitro-2-chlorophenol, see 2-Chlorophenol 
Nitrocresol, see Toluene 
Nitrocresols, see 2-Methylphenol 
Nitrodichloromethane, see Chloropicrin 
1-Nitrofluoranthene, see Fluoranthene  
2-Nitrofluoranthene, see Fluoranthene 
3-Nitrofluoranthene, see Fluoranthene 
7-Nitrofluoranthene, see Fluoranthene 
8-Nitrofluoranthene, see Fluoranthene 
Nitrogen, see Formic acid, Maleic hydrazide 
Nitrogen dioxide, see Ethyl ether, 2-Methyl-1,3-

butadiene, N-Nitrosodimethylamine 
Nitrogen oxides, see Diuron, Malathion 
Nitrogen pentoxide, see Formaldehyde, 

N-Nitrosodimethylamine 
Nitrohydroquinone, see 2-Nitrophenol, Phenol 
2-Nitro-N-isopropylbenzamide, see Bentazone 
Nitromethane, see Chloropicrin, 

N-Nitrosodimethylamine 
5-Nitro-2-methyltoluene, see o-Xylene 
6-Nitro-2-methyltoluene, see o-Xylene 
N-Nitromorpholine, see Morpholine 
1-Nitronaphthalene, see Naphthalene 
2-Nitronaphthalene, see Naphthalene 
2-Nitro-1-naphthol, see Naphthalene 
4-Nitro-1-naphthol, see Naphthalene 
Nitrophenol, see Benzene, Toluene 
2-Nitrophenol, see Benzene, Nitrobenzene, Phenol 

3-Nitrophenol, see Nitrobenzene 
4-Nitrophenol, see Benzene, EPN, Fluorodifen, 

Nitrobenzene, Nitrofen, Parathion 
Nitrophenols, see Phenol 
O-(p-Nitrophenyl)phosphorothioic acid, see Parathion 
3-Nitrophthalic anhydride, see Naphthalene 
1-Nitropropane, see Nitromethane 
2-Nitropropane, see Nitromethane 
7-Nitro-1-propyl-5-(trifluoromethyl)benzimidazole, see 

Trifluralin 
1-Nitropyrene, see Pyrene 
2-Nitropyrene, see Pyrene 
Nitrosobenzene, see Aniline, Nitrobenzene 
4-Nitrosobenzene sulfonic acids, see Asulam 
N-Nitrosodimethylamine, see Dimethylamine, 1,1-

Dimethylhydrazine 
N-Nitrosoglyphosate, see Glyphosate 
2-Nitroso-N-isopropylbenzamide, see Bentazone 
Nitrosophenol, see Phenol 
Nitrosyl chloride, see Chloropicrin 
2-Nitrotoluene, see Toluene 
3-Nitrotoluene, see Toluene 
Nitrotoluenes, see Toluene 
7-Nitro-5-(trifluoromethyl)benzimidazole, see 

Trifluralin 
Nitrous acid, see Dimethylamine 
Nitrous oxide, see Aldicarb, Atrazine, Chloropicrin 
Nitro-o-xylenes, see o-Xylene 
Nitro-m-xylenes, see m-Xylene 
Nitryl chloride, see Formaldehyde 
γ-Nonachlor, see Heptachlor 
2,2′,3,3′,4,4′,5,5′,6-Nonachlorobiphenyl, see 

Pentachlorobenzene 
2,2′,3,3′,4,4′,5,6,6′-Nonachlorobiphenyl, see 

Pentachlorobenzene 
2,2′,3,3′,4,5,5′,6,6′-Nonachlorobiphenyl, see 

Pentachlorobenzene 
1,2,3,4,6,7,9,10,10-Nonachloro-5,5-dihydroxypenta-

cyclo[5.3.0.02,6.03,9.04,8]decane, see Kepone 
Nonanal, see Nonane 
Nonanoic acid, see Nonane 
1-Nonanol, see Nonane 
1-Nonene, see Nonane 
Nonyl hydroperoxide, see Nonane 
Norchloralachlor, see Alachlor 
Octachlorobiphenyl, see Pentachlorobenzene 
Octachlorocyclopentene, see Hexachlorobutadiene 
Octachlorodibenzo-p-dioxin, see Pentachlorophenol 
Octachlorodiphenylene dioxide, see Pentachlorophenol 
1,2,3,4,4a,9,10,10a-Octahydrophenanthrene, see 

Phenanthrene 
Octachloropentene, see Aldrin 
1,2,3,4,5,6,7,8-Octahydrophenanthrene, see 

Phenanthrene 
Octanal, see Octane, 1-Octene 
Octanoic acid, see Bromoxynil octanoate, Octane 
1-Octanol, see Di-n-octyl phthalate, Octane 
1-Octene, see Octane 
cis-2-Octene, see 1-Octene 
trans-2-Octene, see 1-Octene 
7-Octenoic acid, see 1-Octene 
7-Octen-1-ol, see 1-Octene 
n-Octyl hydrogen phthalate, see Di-n-octyl phthalate 
Octyl hydroperoxide, see Octane 
Orthophosphoric acid, see Phorate 
4-Oxabenzo[d,e,f]chrysene-5-one, see Benzo[a]pyrene 
Oxadiazon acid, see Oxadiazon 
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Oxadiazonphenol, see Oxadiazon 
Oxalic acid, see Acetic acid, 2-Chlorophenol, 

Cyclohexene, 2,4-D, 2,4-Dinitrophenol, 1,4-
Dioxane, Glycine, 2-Methylphenol, Naphthalene, 4-
Nitroaniline, 4-Nitrophenol, Parathion, Phenol, 
Picloram, 2,4,5-T 

Oxamic acid, see Acetamide 
1-Oxa-2-oxocycloheptane, see Cyclohexane 
Oxindole, see Indole 
3-Oxoadipate, see Benzoic acid 
3-Oxoadipate enol lactone, see Benzoic acid 
(4-Oxo-3H-1,2,3-benzotriazin-3-yl)methanesulfonic 

acid, see Azinphos-methyl 
4-Oxobutanoic acid, see Cyclohexene 
Oxodiazinon, see Diazinon 
2-Oxoheptanal, see 1-Octene 
6-Oxohexanoate, see Cyclohexane 
6-Oxohexanoic acid, see Cyclohexene 
2-Oxopenta-4-enoate, see Biphenyl 
5-Oxopentanoic acid, see Cyclohexene, Cyclopentene 
3,3′-Oxybis(methylene)bis(1,2,3-benzotriazin-4(3H)-on

e), see Azinphos-methyl 
Oxychlordane, see Chlordane 
Oxychlorpyrifos, see Chlorpyrifos 
Oxydemeton-methyl sulfone, see Oxydemeton-methyl 
Oxygen, see Chloroform, Malathion, 2,4,5-T, 

Tetrachloroethylene, Trichloroethylene 
Oxyhydroquinone, see 4-Nitrophenol 
Ozone, see Acetaldehyde, 1,1-Dichloroethylene, 

Dimethylamine, Formaldehyde, Triethylamine, 
Vinyl chloride 

Paraoxon, see Parathion 
PCBs, see Pentachlorophenol 
γ-PCCH, see Lindane 
Pentachloroaniline, see Pentachloronitrobenzene 
Pentachloroanisole, see Pentachlorophenol 
Pentachlorobenzene, see Hexachlorobenzene, Lindane, 

1,2,3,5-Tetrachlorobenzene, 1,2,4,5-
Tetrachlorobenzene 

Pentachlorobiphenyl, see Hexachlorobenzene, 1,2,3,5-
Tetrachlorobenzene, 1,2,3-Trichlorobenzene, 1,3,5-
Trichlorobenzene 

2,4,5,2′,5′-Pentachlorobiphenyl, see 1,2,4-
Trichlorobenzene 

Pentachlorobiphenyls, see 1,2,3,4-Tetrachlorobenzene, 
1,2,4,5-Tetrachlorobenzene 

cis-Pentachlorobutadiene, see 
Hexachlorocyclopentadiene 

trans-Pentachlorobutadiene, see 
Hexachlorocyclopentadiene 

E-Pentachlorobutadiene, see 
Hexachlorocyclopentadiene 

Z-Pentachlorobutadiene, see 
Hexachlorocyclopentadiene 

Pentachlorocyclohexane, see α-BHC 
γ-Pentachlorocyclohexane, see Lindane 
1,3,4,5,6-Pentachlorocyclohexane, see Lindane 
Pentachlorocyclohexene, see α-BHC, Lindane 
δ-Pentachlorocyclohexene, see δ-BHC 
γ-1,2,3,4,5-Pentachlorocyclohex-1-ene, see Lindane 
γ-2,3,4,5,6-Pentachlorocyclohex-1-ene, see Lindane 
1,3,4,5,6-Pentachlorocyclohexene, see α-BHC 
Pentachlorocyclopentenone, see 

Hexachlorocyclopentadiene 
2,3,4,4,5-Pentachloro-2-cyclopentenone, see 

Hexachlorocyclopentadiene 
Pentachlorodibenzofurans, see PCB-1248 

1,8-exo-9,11,11-Pentachlorocyclo[6.2.1.13,6.02,7.04,10]do-
decan-5-one, see Endrin 

Pentachloroethane, see Hexachloroethane 
Pentachloropentadienoic acid, see 

Hexachlorocyclopentadiene 
Pentachloro-cis-2,4-pentadienoic acid, see 

Hexachlorocyclopentadiene 
Pentachlorophenol, see Hexachlorobenzene, 

Pentachloronitrobenzene 
Pentachlorothioanisole, see Pentachloronitrobenzene 
Pentanal, see Cyclohexene, 2-Heptanone 
Pentane, see Butane, Cyclopentane, Trichloroethylene 
1,5-Pentanedial, see Cyclohexene 
2,4-Pentanedione, see 2-Pentanone 
Pentanoic acid, see Pentane 
1-Pentanol, see Amyl acetate, Pentane 
2-Pentanol, see sec-Amyl acetate 
2-Pentanone, see Pentane 
1-Pentene, see Pentane 
4-Pentenoic acid, see 1-Pentene 
3-Pentenoic acid monoamide, see Pyridine 
4-Penten-1-ol, see 1-Pentene 
Pentyl hydroperoxide, see Pentane 
Pentyl nitrate, see 2-Methylbutane, Pentane 
Peroxyacetal nitrate, see 2,3-Dimethylbutane, Hexane, 

2-Methyl-1,3-butadiene, 2-Methylbutane, 2-
Methylpentane, 4-Methyl-2-pentanone, Pentane, 
Toluene, o-Xylene, m-Xylene 

Peroxyacetic acid, see Acetaldehyde 
Peroxyacetyl nitrate, see Acetone, Benzene, Butane, 

Dimethylamine, 2-Methylphenol, Triethylamine, o-
Xylene 

Peroxyacyl nitrates, see Acetaldehyde, Butane, 2-
Butanone, 2,3-Dimethylbutane 

Peroxybenzoic acid, see Toluene 
Peroxynitric acid, see Formaldehyde 
Peroxypropionyl nitrate, see 2-Methylpentane, Pentane 
Phenanthrene, see Anthracene, Bis(2-ethylhexyl) 

phthalate, Naphthalene 
Phenanthrene-9,10-dione, see Phenanthrene 
9,10-Phenanthrenequinone, see Phenanthrene 
4-Phenanthroic acid, see Pyrene 
1-Phenanthrol, see Phenanthrene 
2-Phenanthrol, see Phenanthrene 
Phenazine, see Aniline 
1-Phenethanol, see Ethylbenzene 
Phenol, see Aminocarb, Benzene, Bromobenzene, 

Carbaryl, Chlorobenzene, 2-Chlorobiphenyl, 4-
Chlorobiphenyl, 1,4-Dichlorobenzene, 
Hexachlorobenzene, Hydroquinone, 4-
Methylphenol, Naphthalene, Pentachlorobenzene, 
Toluene, 1,2,3-Trichlorobenzene 

Phenoxazinone, see Phosalone 
Phenoxyacetic acid, see 2,4-D 
3-Phenoxybenzaldehyde, see Permethrin 
3-Phenoxybenzoic acid, see Cypermethrin, Permethrin 
Phenoxybenzyl alcohol, see Permethrin 
3-Phenoxybenzyl alcohol, see Permethrin 
3-Phenoxybenzyldimethyl acrylate, see Permethrin 
Phenoxyphenol, see TCDD 
2-Phenoxyphenol, see TCDD 
Phenylacetic acid, see Butylbenzene, Ethylbenzene, 

Fluoranthene, Propylbenzene 
Phenylacetylene, see Styrene 
2-Phenylbenzaldehyde, see Phenanthrene 
N-Phenylbenzoquinoneimine, Diphenylamine 
3-Phenyl-1,2-butanedicarboxylic acid, see 
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Ethylbenzene 
N-Phenylcarbamic acid, see Propham 
3-Phenylcatechol, see o-Phenylphenol 
N-Phenyl-3-chlorocarbamic acid, see Chlorpropham 
1-Phenyl-1,4-cyclohexadiene, see PCB-1260 
1-Phenyl-3-cyclohexene, see PCB-1260 
3-Phenyl-1,1-dimethylurea, see Monuron 
Phenylethenylbenzonitrile, see Alachlor 
9-Phenylfluorene, see Phthalic anhydride 
Phenylhydroxylamine, see Aniline 
Phenylmethoxyurea, see Linuron 
Phenylmethylurea, see Linuron 
3-Phenyl-1-methylurea, see Monuron 
1-Phenylnaphthalene, see Pyrene 
2-Phenylnaphthalene, see Diethyl phthalate 
S-Phenyl parathion, see Parathion 
3-Phenylpentane, see Propylbenzene 
Phenylphenol, see 2-Chlorobiphenyl 
2-Phenylpropionaldehyde, see Isopropylbenzene 
Phenylpyruvic acid, see Biphenyl 
1-Phenyl-3-(1,2,5-thiadiazol-3-yl)urea, see 

Thiadiazuron 
Phorate oxon, see Phorate 
Phorate oxon sulfone, see Phorate 
Phorate oxon sulfoxide, see Phorate 
Phorate sulfone, see Phorate 
Phorate sulfoxide, see Phorate 
Phoratoxon sulfone, see Phorate 
Phoratoxon sulfoxide, see Phorate 
Phosalone oxon, see Phosalone 
Phosgene, see β-BHC, Carbon tetrachloride, 

Chloroform, Chloropicrin, 1,1-Dichloroethylene, 
Endrin, Hexachlorocyclopentadiene, Methyl 
chloride, Methylene chloride, Tetrachloroethylene, 
1,1,1-Trichloroethane, Trichloroethylene 

Phosphine, see Pentachlorobenzene, Phorate 
Phosphoric acid, see Dichlorvos, Ethephon, 

Glyphosate, Malathion, Mevinphos, Parathion, 
Sulfotepp, Tributyl phosphate, Trichlorfon 

Phosphoric acid, dimethyl ester, see Mevinphos, 
Oxydemeton-methyl 

Phosphorothioic acid, see Parathion 
Photoaldrin, see Aldrin 
Photoaldrin chlorohydrin, see Dieldrin 
Photodieldrin, see Aldrin, Dieldrin 
Photoheptachlor, see Heptachlor 
Photoketoaldrin, see Aldrin 
Phthalaldehyde, see Naphthalene 
Phthalaldehydes, see Toluene 
Phthalic acid, see Anthracene, Benzo[a]anthracene, 

Benzyl butyl phthalate, Dichlone, Diethyl phthalate, 
Dimethyl phthalate, Naphthalene, Naptalam, Pyrene 

o-Phthalic acid, see Bis(2-ethylhexyl) phthalate, 
Diethyl phthalate, Dimethyl phthalate, Di-n-butyl 
phthalate, Di-n-octyl phthalate, Phthalic anhydride, 
o-Xylene 

Phthalic anhydride, see Benzo[a]anthracene, Bis(2-
ethylhexyl) phthalate Carbaryl, Dichlone, Diethyl 
phthalate, Naphthalene 

Phthalide, see Naphthalene 
Phthalimide, see Phorate 
Picolinamide, see Diquat 
o-Picolinic acid, see Diquat 
Picric acid, see Parathion 
Pinacol, see Acetone 
Pinonaldehyde, see α-Pinene 
Polychlorinated dibenzofurans, see PCB-1242, 

PCB-1254 
Polystyrene, see Styrene 
Potassium dimethyl phosphorodithioate, see Malathion 
Potassium dimethyl phosphorothioate, see Malathion 
Prometone, see Propazine 
Propanal, see Acrolein, Allyl alcohol, 2-Heptanone, 2-

Pentanone, 1-Octene 
Propanamide, Acrylamide 
1,2-Propanediol, see 1-Pentene, Propylene oxide 
1-Propanol, see Allyl alcohol, 1,2-Dibromo-3-

chloropropane, Propane, Propyl acetate 
2-Propanol, see Chlorpropham, Propham 
2-Propenanilide, see Napropamide 
1-Propene, see Atrazine, Propane Propane, see Butane, 

Ethylenimine, Trichloroethylene 
Propenenitrile, see Atrazine 
2-Propenenitrile, see Alachlor, Aldicarb 
Propioanilide, see Aniline 
Propionaldehyde, see Acrylonitrile, EPTC, 2-

Methylpentane, Propane 
Propionamide, see Propanil 
Propionanilide, see Propanil 
Propionic acid, see Acrylonitrile, Chlorthal-dimethyl, 2-

Methylphenol, Propane, Propanil 
Propylamine, see EPTC 
N-Propyl-2,2′-azobis(α,α,α-trifluoro-6-

nitro-p-toluidine), see Trifluralin 
N-Propyl-2,2′-azoxybis(α,α,α-trifluoro-6-nitro-p-tolui-

dine), see Trifluralin 
Propylbenzene, see PCB-1242, Styrene 
Propyldiene, see 4-Methyl-2-pentanone 
Propylene, see Trichloroethylene 
Propyl hydroperoxide, see Propane 
n-Propyl mercaptan, see Ethyl mercaptan 
Propyl nitrate, see Butane, 2,3-Dimethylbutane, 2-

Methylbutane, 2-Methylpentane 
Protocatechuate, see 4-Methylphenol 
Protocatechuic acid, see Di-n-butyl phthalate, Diethyl 

phthalate, Dimethyl phthalate, 4-Methylphenol 
Pyrene, see Methyl bromide, Naphthalene 
Pyrenedione, see Pyrene 
1,6-Pyrenedione, see Pyrene 
1,8-Pyrenedione, see Pyrene 
Pyrenedisulfonic acid, see Pyrene 
Pyrene-1-sulfonic acid, see Pyrene 
Pyrenol, see Pyrene 
1-Pyrenol, see Pyrene 
Pyridine, see Anthracene, Naphthalene 
Pyridine N-oxide, see Pyridine 
Pyrocatechol, see 2-Chlorophenol 
Pyrophosphoric acid, see Tetraethyl pyrophosphate 
Pyruvic acid, see Carbaryl, Dalapon-sodium, 2-

Methylphenol, Propylene oxide 
Pyruvinanilide, see Napropamide 
Quinone, see Chlorobenzene 
o-Quinone, see Phenol 
p-Quinone, see Hydroquinone 
Quinones, see Phenol 
Quizalofop, see Quizalofop-ethyl 
Resorcinol, see 3-Chlorophenol, 4-Nitroaniline, Phenol 
Rissic acid, see Rotenone 
Rotenonone, see Rotenone 
6aβ,12aα-Rotenolone, see Rotenone 
6aβ,12aβ-Rotenolone, see Rotenone 
Salicylaldehyde, see Benzoic acid, Carbaryl 
Salicylic acid, see Anthracene, Azinphos-methyl, 

Carbaryl, Isofenphos, 2-Methylphenol, Naphthalene, 
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Phenanthrene 
Sodium chloride, see Carbon disulfide, see Dalapon-

sodium 
Strychnine N-oxide, see Strychnine 
Succinic acid, see Aniline, Benzene, Cyclohexene 
Succinic acid semialdehyde, see Pyridine 
Styrene, see Ethylbenzene 
Succinate, see 2,4,5-T 
Succinic acid, see 2-Chlorophenol, Cyclopentene, 

Maleic hydrazide, 4-Nitrophenol, Phenol, 2,4,5-T 
Succinic semialdehyde, see Pyridine 
Succinyl-CoA, see Cyclohexane 
Sulfanilamide, see Asulam 
Sulfanilic acid, see Asulam 
Sulfonamide, see Prosulfuron 
Sulfonic acid, see Prosulfuron 
Sulfur, see Aldicarb, Benzene, Captan, Ferbam, 

Heptane, Mancozeb, Maneb, Nitrobenzene, Thiram 
Sulfur dioxide, see Aldicarb, Carbon disulfide, 

β-Endosulfan, Methyl mercaptan, Methyl sulfide, 
Phorate 

Sulfuric acid, see Carbon disulfide, Dimethyl sulfate, 
Parathion, Phorate 

Sulfur oxides, see Malathion 
Tartaric acid monoamide 
β-TCCH, see Lindane 
γ-TCCH, see Lindane 
TCDD, see 2,4,5-Trichlorophenol 
Terbufos sulfone, see Terbufos 
Terbufos sulfoxide, see Terbufos 
Terephthalic acid, see p-Xylene 
o-Terphenyl, see Phthalic anhydride 
2,2′,4,4′-Tetraamino-6,6′-azotoluene, see 2,4,6-

Trinitrotoluene 
2,2′,6,6′-Tetraamino-4,4′-azotoluene, see 2,4,6-

Trinitrotoluene 
Tetracene, see Anthracene 
2,3,4,5-Tetrachloroanisole, see Pentachlorophenol 
2,3,4,6-Tetrachloroanisole, see Pentachlorophenol 
3,3′,4,4′-Tetrachloroazobenzene, see Propanil 
3,3′,4,4′-Tetrachloroazooxybenzene, see Propanil 
1,2,3,4-Tetrachlorobenzene, see Hexachlorobenzene, 

Lindane, Pentachlorobenzene, 1,2,3,5-
Tetrachlorobenzene, 1,2,4,5-Tetrachlorobenzene 

1,2,3,5-Tetrachlorobenzene, see Hexachlorobenzene, 
Lindane, Pentachlorobenzene, 1,2,3,4-
Tetrachlorobenzene 

1,2,4,5-Tetrachlorobenzene, see Hexachlorobenzene, 
Lindane, Pentachlorobenzene, 1,2,3,4-
Tetrachlorobenzene 

Tetrachlorobenzenes, see Lindane, Pentachlorobenzene 
2,3,5,6-Tetrachlorobenzoquinone, see 

Pentachlorophenol 
Tetrachlorobiphenyl, see 1,2,4,5-Tetrachlorobenzene 
3,3′4,4′-Tetrachlorobiphenyl, see Chlorthal-dimethyl 
Tetrachlorobutenyne, see Hexachlorocyclopentadiene 
Tetrachlorobutyne, see Hexachlorocyclopentadiene 
Tetrachlorocatechol, see Pentachlorophenol, 1,2,3,4-

Tetrachlorobenzene 
γ-3,4,5,6-Tetrachlorocyclohexane, see Lindane 
β-3,4,5,6-Tetrachloro-1-cyclohexane, see Lindane 
δ-3,4,5,6-Tetrachloro-1-cyclohexane, see α-BHC 
Tetrachlorocyclohex-1-enes, see Lindane 
3,4,5,6-Tetrachlorocyclohex-1-ene, see Lindane 
Tetrachlorodibenzofurans, see PCB-1248 
4,4′,5,5′-Tetrachloro-2,2′-dihydroxybiphenyl, see 

TCDD 

3,3′,5,5′-Tetrachloro-N,N′-diphenylurea, see 
Vinclozolin 

Tetrachloroethane, see Chloroform, Hexachloroethane 
Tetrachloroethylene, see Carbon tetrachloride, 

Hexachloroethane, Pentachloroethane, 
Trichloroethylene 

Tetrachlorohydroquinone, see Pentachlorophenol 
Tetrachloro-1,4-hydroquinone, see Pentachlorophenol 
Tetrachloromuconic acid, see 1,2,3,4-

Tetrachlorobenzene 
2,3,4,5-Tetrachloro-6-pentachloro-1-methoxybenzene, 

see Pentachlorophenol 
2,3,5,6-Tetrachloro-4-pentachlorophenoxy-1-methoxy-

benzene, see Pentachlorophenol 
Tetrachlorophenol, see Pentachlorophenol 
2,3,4,5-Tetrachlorophenol, see Pentachlorophenol, 

1,2,3,4-Tetrachlorobenzene 
2,3,4,6-Tetrachlorophenol, see 4-Nitrophenol, 1,2,3,5-

Tetrachlorobenzene, 2,4,5-Trichlorophenol 
2,3,5,6-Tetrachlorophenol, see 1,2,4,5-

Tetrachlorobenzene 
2,3,5,6-Tetrachlorophenol, see Pentachlorophenol 
Tetrachlorophenols, see Pentachlorophenol 
4,4′,5,5′-Tetrachlorophenoxyphenol, see TCDD 
Tetrachlororesorcinol, see Pentachlorophenol 
2,3,5,6-Tetrachloroterephthalic, see Chlorthal-dimethyl 
Tetraethyl monothiopyrophosphate, see Diazinon 
Tetraethyl pyrophosphate, see Diazinon 
Tetrahydrodicyclopentadiene, see Chlordane 
Tetrahydronaphthalene, see Naphthalene 
1,2,3,4-Tetrahydro-1-oxopyrido[1,2-a]-5-pyrazinium 

chloride, see Diquat 
1,2,3,4-Tetrahydrophenanthrene, see Phenanthrene 
Tetrahydrophthalimide, see Captan 
1,1,4,4-Tetrakis(p-methoxyphenyl)-1,2,3-butatriene, 

see Methoxychlor 
Tetramethylhydrazine, see Dimethylamine 
Tetramethylsuccinonitrile, see Aldicarb 
Tetrazene, see Naphthalene 
2-Thiazolidinethione-4-carboxylic acid, see Captan 
1,1-Thiobis-ethane, see Phorate 
3,3′-Thiobis(methylene)-1,2,3-benzotriazin-4(3H)-one, 

see Azinphos-methyl 
Thiomalic acid, see Malathion 
Thiomethylbenzazimide, see Azinphos-methyl 
Thiophene, see Benzene 
Thiophenol, see Fonofos 
Thiophosphoric acid, see Phorate 
Thiram monosulfide, see Thiram 
o-Tolualdehyde, see o-Xylene 
m-Tolualdehyde, see m-Xylene 
p-Tolualdehyde, see p-Xylene 
Toluene, see Benzene, 2-Chlorobiphenyl, 4-

Chlorobiphenyl, Isobutylbenzene, 
Methylcyclohexane, Styrene, p-Xylene 

2,6-Toluene diisocyanate, see 2,4-Toluene diisocyanate 
o-Toluic acid, see o-Xylene 
m-Toluic acid, see o-Xylene, m-Xylene, p-Xylene 
p-Toluic acid, see o-Xylene, m-Xylene, p-Xylene 
Toluidine, see 3-Nitrotoluene, 4-Nitrotoluene 
m-Toluidine, see Phenmedipham 
Triadimenol, see Triadimefon 
1,2,4-Tribromobenzene, see 1,2,4,5-

Tetrabromobenzene 
Tribromophenol, see Phenol 
2,4,6-Tribromophenol, see Phenol 
Trichloroacetaldehyde, see 1,1,1-Trichloroethane 
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Trichloroacetic acid, see Tetrachloroethylene 
Trichloroacetophenone, see 1,2,3,5-Tetrachlorobenzene 
2,4,5-Trichloroacetophenone, see 1,2,4,5-

Tetrachlorobenzene 
Trichloroacetophenones, see 1,2,3,4-

Tetrachlorobenzene 
Trichloroacetyl chloride, see Tetrachloroethylene 
2,3,4-Trichloroanisole, see Pentachlorophenol 
2,3,6-Trichloroanisole, see Pentachlorophenol 
2,4,5-Trichloroanisole, see 2,4,5-T, 1,2,4-

Trichlorobenzene 
2,4,6-Trichloroanisole, see Pentachlorophenol 
3,4,5-Trichloroanisole, see Pentachlorophenol 
1,2,3-Trichlorobenzene, see α-BHC, Lindane, 1,2,3,4-

Tetrachlorobenzene, 1,2,3,5-Tetrachlorobenzene, 
1,2,4-Trichlorobenzene 

1,2,4-Trichlorobenzene, see α-BHC, 
Hexachlorobenzene, Lindane, Pentachlorobenzene, 
Ronnel, 1,2,3,4-Tetrachlorobenzene, 1,2,3,4-
Tetrachlorobenzene, 1,2,3,5-Tetrachlorobenzene, 
1,2,4,5-Tetrachlorobenzene, 1,2,3-Trichlorobenzene, 
1,3,5-Trichlorobenzene 

1,3,5-Trichlorobenzene, see Hexachlorobenzene, 
Lindane, Pentachlorobenzene, 1,2,3,5-
Tetrachlorobenzene, 1,2,3-Trichlorobenzene, 1,2,4-
Trichlorobenzene 

Trichlorobenzenes, see Lindane, Pentachlorobenzene 
1,11,12-Trichlorobenzo[a]pyrene, see Benzo[a]pyrene 
3,6,11-Trichlorobenzo[a]pyrene, see Benzo[a]pyrene 
3,11,12-Trichlorobenzo[a]pyrene, see Benzo[a]pyrene 
2,3′,4′-Trichlorobiphenyl, see 1,2-Dichlorobenzene 
2′,4,5′-Trichlorobiphenyl, see 1,4-Dichlorobenzene 
Trichlorobiphenyls, see PCB-1260 
2,2,2-Trichloro-1,1-bis(4-chlorophenyl)ethanol, see 

p,p′-DDT 
3,4,5-Trichlorocatechol, see Pentachlorophenol 
3,4,6-Trichlorocatechol, see Pentachlorophenol 
Trichlorocyanophenol, see 1,2,3,4-Tetrachlorobenzene 
2,3,7-Trichlorodibenzo-p-dioxin, see TCDD 
2,7,8-Trichlorodibenzo[b,e][1,4]dioxin, see TCDD 
Trichlorodibenzofurans, see PCB-1248 
2,3,5-Trichlorodienelactone, see 1,2,3,4-

Trichlorobenzene 
Trichlorodihydroxybiphenyl, see TCDD 
2,2,3′-Trichloro-2,4′-di-N,N-dimethylurea biphenyl, see 

Diuron 
Trichlorodioxin, see TCDD 
1,1,2-Trichloroethane, see 1,1,2,2-Tetrachloroethane 
Trichloroethanol, see Triachlorfon 
Trichloroethylene, see Hexachloroethane, 

Pentachloroethane, 1,1,2,2-Tetrachloroethane, 
Tetrachloroethylene 

2,3,6-Trichlorohydroquinone, see Pentachlorophenol 
2,3,5-Trichloro-4-hydroxymuconic acid, see 1,2,3,4-

Tetrachlorobenzene 
3,4,5-Trichloro-6-(2′-hydroxy-3′,4′,5′,6′-tetra-

chlorophenoxy)-o-benzoquinone, see 
Pentachlorophenol 

Trichlorophenol, see Pentachlorophenol, 2,4,5-
Trichlorobiphenyl 

2,3,4-Trichlorophenol, see Pentachlorophenol, 1,2,3-
Trichlorobenzene 

2,3,5-Trichlorophenol, see Pentachlorophenol 
2,3,6-Trichlorophenol, see Pentachlorophenol, 1,2,3-

Trichlorobenzene 
2,4,5-Trichlorophenol, see α-BHC, Lindane, 

Pentachlorophenol, Ronnel, 2,4,5-T 

2,4,6-Trichlorophenol, see 2,4-D, 2,4-Dichlorophenol, 
2-Chlorophenol, Pentachlorophenol, 1,2,4-
Trichlorobenzene, 1,3,5-Trichlorobenzene 

3,4,5-Trichlorophenol, see Pentachlorophenol, 1,2,3-
Trichlorobenzene 

Trichlorophenols, see Pentachlorophenol 
(Trichlorophenyl)acetonitrile, see 1,2,3,5-

Tetrachlorobenzene 
(2,4,5-Trichlorophenyl)acetonitrile, see 1,2,4,5-

Tetrachlorobenzene 
(Trichlorophenyl)acetonitriles, see 1,2,3,4-

Tetrachlorobenzene 
2,4,5-Trichlorophenyl formate, see 2,4,5-T 
1-(Trichlorophenyl)-2-propanone, see 1,2,3,4-

Tetrachlorobenzene, 1,2,3,5-Tetrachlorobenzene 
3,5,6-Trichloro-2-pyridinol, see Chlorpyrifos, Triclopyr 
2,3,5-Trichloro-4-pyridylamine, see Picloram 
Triethyl phosphate, see Parathion 
Triethyl thiophosphate, see Diazinon 
O,O,O-Triethylthiophosphate, see Diazinon, Parathion 
O,O,S-Triethylthiophosphate, see Parathion 
α,α,α-Trifluoro-2,6-dinitro-p-cresol, see Trifluralin 
α,α,α-Trifluoro-4,6-dinitro-5-(dipropylamino)-o-cresol, 

see Trifluralin 
α,α,α-Trifluoro-2,6-dinitro-N-(propan-2-ol)-N-propyl-

p-toluidine, see Trifluralin 
α,α,α-Trifluoro-2′,6′-dinitro-N-propyl-p-propionotolui

dine, see Trifluralin 
α,α,α-Trifluoro-2,6-dinitro-N-(n-propyltoluene)-p-

toluidine, see Trifluralin 
α,α,α-Trifluoro-2,6-dinitro-N-propyl-p-toluidine, see 

Trifluralin 
α,α,α-Trifluoro-2,6-dinitro-p-toluidine, see Trifluralin 
α,α,α-Trifluoro-N,N-dipropyl-5-nitrotoluene-3,4-

diamine, see Trifluralin 
α,α,α-Trifluoro-N4,N4-dipropyl-5-nitrotoluene-3,4-

diamine, see Trifluralin 
α,α,α-Trifluoro-N,N-dipropyltoluene-3,4,5-triamine, 

see Trifluralin 
α,α,α-Trifluoro-N4,N4-dipropyltoluene-3,4,5-triamine, 

see Trifluralin 
α,α,α-Trifluoro-2-hydroxyamino-6-nitro-N,N-dipropyl-

p-toluidine, see Trifluralin 
α,α,α-Trifluoro-2′-hydroxyamino-6′-nitro-N-propyl-p-

propionotoluidide, see Trifluralin 
4-(Trifluoromethyl)-2-aminophenol, see Fluorodifen 
3-Trifluoromethylaniline, see Fluometuron 
3-(Trifluoromethyl)nitrobenzene, see Fluorodifen 
4-(Trifluoromethyl)-2-nitrophenol, see Fluorodifen 
3-(Trifluoromethyl)phenylurea, see Fluometuron 
α,α,α-Trifluoro-5-nitro-N4,N4-dipropyltoluene-3,4-

diamine, see Trifluralin 
α,α,α-Trifluoro-5-nitro-N-propyltoluene-3,4-diamine, 

see Trifluralin 
α,α,α-Trifluoro-5-nitro-N4-propyltoluene-3,4-diamine, 

see Trifluralin 
α,α,α-Trifluoro-5-nitrotoluene-3,4-diamine, see 

Benfluralin, Trifluralin 
α,α,α-Trifluoro-N-propyltoluene-3,4,5-triamine, see 

Trifluralin 
α,α,α-Trifluoro-N4-propyltoluene-3,4,5-triamine, see 

Trifluralin 
α,α,α-Trifluorotoluene-3,4,5-triamine, see Benfluralin, 

Trifluralin 
1,2,4-Trihydroxybenzene, see 4-Chlorophenol, 4-

Nitrophenol 
3,6,7-Trihydroxycarbofuran phenol, see Carbofuran 
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1,3,4-Trihydroxyphenanthrene, see Phenanthrene 
Trihydroxytoluene, see 2-Methylphenol 
2,4,6-Trihydroxytoluene, see 2,4,6-Trinitrotoluene 
O,O,O-Trimethyl phosphorothioate, see Malathion 
O,O,S-Trimethyl phosphorothioate, see Malathion 
3,5,5-Trimethylcyclohexane-1,4-dione, see Isophorone 
3,5,5-Trimethyl-2-cyclohexene-1,4-dione, see 

Isophorone 
3,5,5-Trimethyl-3-cyclohexene-1-one, see Isophorone 
Trioxymethylene, see Formaldehyde 
Tripropylene, see Tetrachloroethylene 
Tris(2-methyl-2-phenylpropyl)tin hydroxide, see 

Fenbuatin oxide 
1,3,5-Trithiane, see Bromochloromethane, Methylene 

bromide, Methylene chloride, Methylene bromide, 
Phorate 

1,2,4-Trithiolane, see Phorate 
Tubaic acid, see Rotenone 
Valeraldehyde, see Cyclohexanol, Pentane 

Valeric acid, see Pentane 
Vinyl acetate, see Vinyl chloride 
Vinyl alcohol, see Vinyl acetate 
Vinyl bromide, see Ethylene dibromide 
Vinyl chloride, see 1,1-Dichloroethane, 1,2-

Dichloroethane, 1,1-Dichloroethylene, trans-1,2-
Dichloroethylene, Tetrachloroethylene, 1,1,1-
Trichloroethane, 1,1,2-Trichloroethane, 
Trichloroethylene 

Vinyl phosphates, see Mevinphos 
Vinyltoluene, see Styrene 
o-Xylene, see cis-1,2-Dimethylcyclohexane, trans-1,2-

Dimethylcyclohexane, Styrene 
m-Xylene, see o-Xylene 
p-Xylene, see Naphthalene 
o-Xylene, see p-Xylene 
m-Xylene, see p-Xylene 
Xylenes, see Benzene 
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Appendix 1. Environmental Fate Data for Miscellaneous Compounds 
 
ACEPHATE 
CASRN: 30560-19-1; molecular formula: C4H10NO3PS; FW: 183.16 
  Soil. In aerobic and anaerobic soils, methamidophos and carbon dioxide were identified as 
major soil metabolites (Hartley and Kidd, 1987). The estimated half-life in soil is 3 d (Wauchope, 
1988). 
 Plant. Acephate is quickly absorbed, translocated, and transformed in pine seedlings (Werner, 
1974) and cotton plants (Bull, 1979). Acephate was metabolized via cleavage of the amide bond 
forming methamidophos and an unknown, but insecticidally active compound, which were 
identified in the roots, stems, and leaves (Werner, 1974). Methamidophos was also found in cotton 
leaves following a single application of acephate. Four additional degradation products were 
formed – two of which were tentatively identified as O,S-dimethyl phosphorothioate and S-methyl 
acetylphosphoramidothioate. The amount of methamidophos and the four products represented 
about 9 and 5% of the applied amount, respectively (Bull, 1979). 
 Chemical/Physical. Emits toxic fumes of phosphorus, nitrogen, and sulfur oxides when heated 
to decomposition (Sax and Lewis, 1987). 
 
ACETAMIDE 
CASRN: 60-35-5; molecular formula: C2H5NO; FW: 59.07 
 Chemical/Physical. The oxidation of acetamide and OH radicals (generated from the hydrogen 
peroxide/UV process) in water yields oxamic acid which undergoes mineralization to nitrates. The 
rate of reaction was greater in oxygen-free solutions. 
 Acetamide is not subject to direct photolysis. 
 
ACETOPHENONE 
CASRN: 98-86-2; molecular formula: C8H8O; FW: 120.15 
 Biological. Using the BOD technique to measure biodegradation, the mean 5-d BOD value (mM 
BOD/mM acetophenone) and ThOD were 5.61 and 59.1%, respectively (Vaishnav et al., 1987). 
 
ALACHLOR 
CASRN: 15972-60-8; molecular formula: C20ClNO2: FW: 269.77 

Soil. Degradation products identified in an upland soil after 80 d of incubation included 7-ethyl-
1-hydroxyacetyl-2,3-dihydroindole, 8-ethyl-2-hydroxy-1-(methylmethoxy)-1,2,3,4-tetrahydroqui-
none, 2′,6′diethyl-2-hydroxy-N-(methoxymethyl)acetanilide, and 9-ethyl-1,5-dihydro-1-(methoxy-
methyl)-5-methyl-1,4-benzoxazepin-2-(3H)-one (Chou, 1977). In an upland soil, the micro-
organism Rhizoctonia solani degraded alachlor to unidentified water soluble products (Lee, 1986). 
Degradation of alachlor by soil fungi gave 2-chloro-2′,6′-diethylacetanilide, 2,6-diethylaniline, 
1-chloroacetyl-2,3-dihydro-7-ethylindole, 2′,6′-diethyl-N-methoxymethylaniline, and chloride ions 
(Tiedje and Hagedorn, 1975). Alachlor and its metabolites may not be mineralized in soils 
pretreated with the herbicide but may persist for long periods of time. The leaching of these 
metabolites to groundwater will be degraded but very slowly. At concentrations of 0.073 and 10 
mg/mL, <8% of 14C-ring-labeled alachlor was mineralized in 30 d (Novick et al., 1986). 
2-Chloro-2′,6′-diethylacetanilide was the major metabolite that formed following the incubation of 
alachlor in a Sawyer fine sandy loam at 0% relative humidity (Hargrove and Meikle, 1971). 

In soil, alachlor is photolytically unstable. After an 8-h exposure to sunlight, degradation yields 
in a sandy loam, loam, silt loam, and clay were 22, 27, 36, and 39%, respectively. Degradation 
appeared to be enhanced in soils having low organic carbon content and low pH (Fang et al., 
1979). 
 Persistence in soil is approximately 6 to 10 wk (Hartley and Kidd, 1987) but is moderately 
slower in sandy soils low in organic matter (Ashton and Monaco, 1991) and much slower under 
sterilized conditions. In nonsterile soils, 39–54% of the applied amount degraded after 28 d (Fang, 
1983). The half-lives for alachlor in soil containing 6 and 15% moisture were 23 and 5.7 d, 
respectively (Walker and Brown, 1985). In a Ustollic Haplargid clay with 1.1% organic matter, 



Environmental Fate Data for Miscellaneous Compounds    1499 
 

50% soil moisture and a pH of 7.8, the dissipation rates of alachlor at 10 and 20 °C were 0.046 and 
0.053/d, respectively. Similarly, the dissipation rates in an Aridic Argiustoll soil with 25% organic 
matter, 50% soil moisture and a pH of 8.0 at 10 and 20 °C were 0.018 and 0.028/d, respectively 
(Zimdahl and Clark, 1982). 

Groundwater. Alachlor has a high potential to leach to groundwater due to its weak capacity to 
adsorb onto organic carbon in soil (U.S. EPA, 1986). 

Plant. In plants, alachlor is absorbed, translocated, and transformed into glutathione (GSH) 
conjugates (Breaux et al., 1987; O’Connell et al., 1988). Four hours after treating corn with 
14C-labeled alachlor, 46% was converted to GSH conjugates and 42% was unreacted alachlor 
(O’Connell et al., 1988). 

Surface Water. 2,6-Dichloroaniline, 2-chloro-2′,6′-diethylacetanilide, and 2-hydroxy-2′,6′-dieth-
ylacetanilide were reported as possible degradation products of alachlor that were identified in the 
Mississippi River and its tributaries (Pereira and Rostad, 1990). 

Photolytic. Alachlor, applied as a thin film on borosilicate glass, underwent photodegradation by 
sunlight via four major photodegradative pathways. These included dechlorination, 
N-dealkylation, N-deacylation, and cyclized N-dealkylated products (Cessna and Muir, 1991). 
Photolysis of alachlor in aqueous solutions was studied by Somich et al. (1988) and reported by 
Hapeman-Somich (1991) and Somich et al. (1988). The photolysis study was performed using a 
220-mL reactor equipped with a medium pressure lamp (λ = 240 nm). Two major photoproducts 
included hydroxyalachlor and an unreported lactam. Other products identified were nor-
chloralachlor, 2′,6′-diethylacetanilide, and 2-hydroxy-2′,6′-diethyl-N-methylacetanilide. Degrada-
tion was rapid (half-life 1.6 min) and appeared to follow first-order kinetics. The decrease in pH 
during the reaction, from 6.6 to 2.5, indicated the formation of an acid, possibly hydrochloric 
(Somich et al., 1988). 

Major photoproducts reported in soil treated with alachlor were 2′,6′-diethylacetanilide, 1-
chloro-2′,6′-diethylacetanilide, 2,6-diethylaniline, chloroacetic acid, 2′,6′-diethyl-N-methoxy-
methylaniline, and 1-chloroacetyl-2,3-dihydro-7-ethylindole. Organic matter in soil enhanced the 
rate of photolysis (Chesters et al., 1989). 

Chiron et al. (1995) investigated the photodegradation of alachlor (20 mg/L) in distilled water 
and Ebro River water using an xenon arc irradiation. Photolytic half-lives of alachlor in distilled 
water and river water were 140 and 84 min, respectively. In distilled water, alachlor completely 
disappeared after 10 h of irradiation. The major photoproducts were hydroxyalachlor and 
8-ethyl-1-methoxymethyl-4-methyl-2-oxo-1,2,3,4-tetrahydroquinone. 

Chemical/Physical. Stable to light (Hartley and Kidd, 1987) but is hydrolyzed in strongly acidic 
or alkaline solutions (Windholz et al., 1983) to give methanol, chloroacetic acid, formaldehyde, 
and 2,6-diethylaniline (Sanborn et al., 1977; Sittig, 1985). Alachlor decomposed in 5 M hydro-
chloric acid at 46 °C. After 72 h, 2-chloro-2′,6′-diethylacetanilide was the major decomposition 
product identified (Hargrove and Merkle, 1971).  

Tirey et al. (1993) evaluated the degradation of alachlor at elevated temperatures (275–700 °C) 
in the presence of oxygen and identified a large number of reaction products. Of the 27 products 
reported, six could not be tentatively identified by GC/MS. Reaction products identified at 10 
different temperatures include 2-chloro-2′,6′-diethylacetanilide, methoxydimethylindole, 2,6-di-
ethylaniline, ethylquinoline, chloromethyl acetate, 2,6-diethylbenzonitrile, methylethylquinoline, 
dihydrodimethyl-1(2H)-naphthaleneone, 4,6-dimethoxy-1,2-naphthoquinone, carbon dioxide, 
nitric oxide, hydrogen chloride, ethylmethylquinoline, phenylethenylbenzonitrile, isocyanato-
naphthalene, methoxyacetaldehyde, carbon monoxide, hydrogen cyanide, hydrogen azide, 2-
propenenitrile, and benzonitrile. 

Koskinen et al. (1994) studied the ultrasonic decomposition of alachlor (3.1 nM) in pure water 
using a sonicator operating in the continuous mode at a maximum output of 20 kHz. 
Decomposition followed first-order kinetics and the rate increased with increasing power and 
temperature. The disappearance half-lives at 24, 27, and 30 °C were 375, 180, and 86 min, 
respectively. The authors suggested that decomposition of alachlor was probably the result of the 
herbicide reacting with highly reactive hydroxyl free radicals. 
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ALDICARB 
CASRN: 116-06-3; molecular formula: C7H14N2O2S; FW: 190.25 
 Biological. Jones (1976) reported several fungi degraded aldicarb to the water-soluble 
constituents 2-methyl-2-(methylsulfonyl)propionamide and 2-methyl-2-(methylsulfonyl)propanol. 
The fungi tested, in order of effectiveness of degrading aldicarb, were Gliocladium catenulatum, 
Penicillium multicolo = Cunninghamella elegans, Rhizoctonia sp., and Trichoderma harzianum. 
 Soil. Aldicarb quickly degrades via oxidation to aldicarb sulfoxide and aldicarb sulfone 
(Andrawes et al., 1971; Bull et al., 1968; Coppedge et al., 1967; Day, 1991; Lemley et al., 1988; 
Macalady et al., 1986; Malik and Yadav, 1979; Miles, 1991a; Ou al., 1985; Smelt et al., 1978, 
1987; Zhong et al., 1986), aldicarb sulfoxide oxime, aldicarb sulfone oxime, aldicarb sulfoxide 
nitrile, TLC polar products, and two unidentified compounds (Ou et al., 1985). Aldicarb sulfoxide, 
aldicarb sulfone, and water-soluble noncarbamate compounds were found in field soils 2 yr after 
aldicarb application (Andrawes et al., 1971). Malik and Yadav (1979) found that the highest and 
lowest levels of residuals remained in fine sand and clay, respectively. Twelve wk after applying 
aldicarb (20 ppm) to soil, the amount of aldicarb and aldicarb sulfoxide remaining were 0.7 and 
9.5%, respectively. 
 In both soil and water, chemical and biological mediated reactions can transform aldicarb to the 
corresponding sulfoxide and sulfone via oxidation (Alexander, 1981). Reduction of aldicarb in 
natural waters and sediments yields 2-methyl-2-methyl thiopropionaldehyde and 2-methyl-2-
methyl thiopropionitrile (Wolfe, 1992). The rate of microbial degradation of aldicarb to its metab-
olites, aldicarb sulfoxide and aldicarb sulfone in soils, was essentially the same in soils showing 
enhanced degradation. In addition, the persistence of these compounds was not dramatically 
altered under these conditions (Racke and Coats, 1988). 
 Metabolites identified in fallow, sandy loam soils include aldicarb sulfone and aldicarb sulf-
oxide (Bromilow and Leistra, 1980). The primary degradative pathway of aldicarb in surface soils 
is oxidation by microorganisms (Zhong et al., 1986). Aldicarb is rapidly converted to the sulfoxide 
in the presence of oxidizing agents (Hartley and Kidd, 1987) and microorganisms (Zhong et al., 
1986). Oxidation to the sulfone by microorganisms occurs at a much slower rate (Zhong et al., 
1986). 
 Rajagopal et al. (1984) used numerous compounds to develop a proposed pathway of 
degradation of aldicarb in soil. These compounds included aldicarb oxime, N-hydroxymethyl 
aldicarb, N-hydroxymethyl aldicarb sulfoxide, N-demethyl aldicarb sulfoxide, N-demethyl 
aldicarb sulfone, aldicarb sulfoxide, aldicarb sulfone, N-hydroxymethyl aldicarb sulfone, aldicarb 
oxime sulfone, aldicarb sulfone aldehyde, aldicarb sulfone alcohol, aldicarb nitrile sulfone, 
aldicarb sulfone amide, aldicarb sulfone acid, aldicarb oxime sulfoxide, aldicarb sulfoxide 
aldehyde, aldicarb sulfoxide alcohol, aldicarb nitrile sulfoxide, aldicarb sulfoxide amide, aldicarb 
sulfoxide acid, elemental sulfur, carbon dioxide, and water. Mineralization was more rapid in 
aerobic surface soils than in either aerobic or anaerobic subsurface soils. In surface soils (30 cm 
depth) under aerobic conditions, half-lives ranged from 20 to 361 d. In subsurface soils (20 and 
183 cm depths), half-lives under aerobic and anaerobic conditions were 131–233 and 223–1,130 d, 
respectively (Ou et al., 1985). The reported half-lives in soil ranged from approximately 70 d (Jury 
et al., 1987) to several months (Jones et al., 1986). Bromilow et al. (1980) reported the half-life for 
aldicarb in soil to be 9.9 d at 15 °C and pH 6.34–7.0. 
 In aerobic soils, aldicarb degraded rapidly (half-life = 7 d) releasing carbon dioxide. Mineral-
ization half-lives for the incubation of aldicarb in aerobic and anaerobic soils were 20–361 and 
223–1,130 d, respectively. At an application rate of 20 ppm, the half-lives for aldicarb in clay, silty 
clay loam, and fine sandy loam were 9, 7, and 12 d, respectively (Coppedge et al., 1967). Other 
soil metabolites may include acids, amides, and alcohols (Hartley and Kidd, 1987). 
 Groundwater. In Florida groundwater, aldicarb was converted to aldicarb sulfoxide under 
aerobic conditions. Conversely, under anaerobic conditions (pH 7.7), oxidative metabolites 
(aldicarb sulfoxide and aldicarb sulfone) reverted back to the parent compound (aldicarb). 
Half-lives in unfiltered and filtered groundwater were 635 and 62 d, respectively (Miles and 
Delfino, 1985). In sterile anaerobic groundwater at pH 8.2, aldicarb slowly hydrolyzed to the 
aldicarb oxime. In a microorganism-enriched groundwater at pH 6.8, aldicarb rapidly degraded to 
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aldicarb nitrile (Trehy et al., 1984). At 20 °C and pH values of 7.96 and 8.5, hydrolysis half-lives 
of 324 and 170 d were reported, respectively (Given and Dierberg, 1985). 
 According to the U.S. EPA (1986) aldicarb has a high potential to leach to groundwater. 
 Plant. In plants, aldicarb is rapidly metabolized to the corresponding sulfoxide, sulfone, 
(Andrawes et al., 1973; Cremlyn, 1991) and water soluble noncarbamate compounds (Andrawes et 
al., 1973). In cotton, however, Coppedge et al. (1967) found that aldicarb was rapidly metabolized 
to aldicarb sulfoxide but further oxidation to aldicarb sulfone was much slower. At moderate 
temperatures, aldicarb is completely oxidized to aldicarb sulfoxide in cotton plants within 4–9 d. 
This metabolite is hydrolyzed to the corresponding oxime which was reported as the principal 
metabolite in the cotton plant (Metcalf et al., 1966). In a later study, Bartley et al. (1970) identified 
up to 10 metabolites in cotton plants at harvest time. Aldicarb degraded primarily via a reductive 
pathway forming conjugates of 2-methyl-2-(methylsulfinyl)propanol and lesser quantities of con-
jugated 2-methyl-2-(methylsulfonyl)propanol, 2-methyl-2-(methylsulfonyl)propionaldehyde ox-
ime, and 2-methyl-2-(methylsulfinyl)propionaldehyde oxime. Oxidation also occurred and this led 
to the formation of nonconjugated 2-methyl-2-(methylsulfinyl)propionamide, 2-methyl-2-(meth-
ylsulfinyl)propionic acid, and 2-methyl-2-(methylsulfonyl)propionic acid (Bartley et al., 1970). 
 Photolytic. Aldicarb vapor may react with hydroxyl radicals in the atmosphere. A half-life of 
0.24 d was reported (Atkinson, 1987). 
 Chemical/Physical. The hydrolysis of aldicarb in water is both acid and base catalyzed (Banks 
and Tyrell, 1984). Hansen and Spiegel (1983) studied the hydrolysis rate of aldicarb, aldicarb 
sulfoxide, and aldicarb sulfone in aqueous buffer solutions. At a given temperature, the rate of 
hydrolysis increases rapidly above pH 7.5. The reported hydrolysis half-lives for aldicarb are as 
follows: 4,580 d at pH 5.5 and 5° C, 3,240 d at pH 5.5 and 15 °C, 1,950 d at pH 7.5 and 5 °C, 
1,900 d at pH 7.5 and 15 °C, 1,380 d at pH 8.5 and 5 °C, and 170 d at pH 8.5 and 15 °C (Hansen 
and Spiegel, 1983). The hydrolysis half-lives for aldicarb in a sterile 1% ethanol/water solution at 
25 °C and pH values of 4.5, 6.0, 7.0, and 8.0 were 25, 38, 35, and 38 wk, respectively (Chapman 
and Cole, 1982). In a sterilized buffer solution, a hydrolysis half-life was 1,170 h (Ferreira and 
Seiber, 1981). 
 Aldicarb degrades rapidly in the chlorination of drinking water forming aldicarb sulfoxide 
which subsequently degrades to aldicarb sulfone, (chloromethyl)sulfonyl species and N-chloro-
aldicarb sulfoxide (Miles, 1991). 
 Banks and Tyrrell (1985) studied the Cu2+-promoted decomposition of aldicarb in aqueous 
solution in the pH region 2.91–5.51. 2-Methyl-2-(methylthio)propionitrile and 2-methyl-2-(meth-
ylthio)propanal formed at yields of 82 and 18%, respectively. 
 When aldicarb in acetonitrile was irradiated by UV light (λ = 254 nm), methylamine, dimethyl 
disulfide, tetramethylsuccinonitrile, and 1-(methylthio)-2,3-dicyano-2,3-dimethylbutane were 
produced. Minor amounts of N,N′-dimethylurea also formed. The same products were formed 
when the photolyses were carried out in the presence of acetophenone, benzophenone, or 
benzonitrile (Freeman and McCarthy, 1984). 
 Tirey et al. (1993) evaluated the degradation of aldicarb at nine different temperatures. When 
aldicarb was oxidized at a temperature range of 275–650 °C, the following reaction products were 
identified by GC/MS: acetone, 2-methyl-2-propenenitrile, methylthiopropene, dimethyl disulfide, 
carbon dioxide, carbon monoxide, nitrous oxide, isocyanatomethane, hydrogen azide, sulfur 
dioxide, hydrogen cyanide, and 2-propenenitrile. 
 
ALDICARB SULFONE 
CASRN: 1646-88-4; molecular formula: C7H14N2O4; FW: 222.26 
 Chemical/Physical. The hydrolysis half-lives of aldicarb sulfone in a sterile 1% ethanol/water 
solution at 25 °C and pH values of 4.5, 6.0, 7.0, and 8.0 were 160, 60, 11, and 1.4 wk, respectively 
(Chapman and Cole, 1982). 
 
ALDICARB SULFOXIDE 
CASRN: 1646-87-3; molecular formula: C7H14N2O3S; FW: 206.26 
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 Chemical/Physical. Hydrolysis half-lives of aldicarb sulfoxide in a sterile 1% ethanol/water 
solution at 25 °C and pH values of 4.5, 6.0, 7.0, and 8.0 were 81, 97, 23, and 3.3 wk, respectively 
(Chapman and Cole, 1982). 
 
ALLIDOCHLOR 
CASRN: 93-71-0; molecular formula: C8H12ClNO; FW: 173.65 
 Plant. Allidochlor is translocated in plants to chloroacetic acid and diallylamine. Diallylamine 
undergoes additional degradation releasing carbon dioxide. The acid also degraded to glycolic acid 
prior to forming glyoxalic acid which degraded to formic acid, glycine, and carbon dioxide 
(Cremlyn, 1991). 
 Chemical/Physical. Emits very toxic fumes of phosphorus oxides and chlorine when heated to 
decomposition (Sax and Lewis, 1987). 
 
AMETRYN 
CASRN: 834-12-8; molecular formula: C9H17N5S; FW: 227.35 
 Biological. Cook and Hütter (1982) reported that bacterial cultures were capable of degrading 
ametryne forming hydroxyametryne. 
 Soil. Although no products were reported, the half-life in soil is 70–120 d (Worthing and Hance, 
1991). 
 Groundwater. Ametryn has a high potential to leach to groundwater (U.S. EPA, 1986). 
 Plant. Ametryn is metabolized by tolerant plants into nontoxic hydroxy and dealkylated 
derivatives (Humburg et al., 1989). 
 Photolytic. The dye-sensitized photodecomposition of ametryn was studied in aqueous, aerated 
solutions (Rejtö et al., 1983). When an aqueous ametryn solution was irradiated in sunlight for 
several hours, 2-(methylthio)-4-(isopropylamino)-6-amino-s-triazine and 2-(methylthio)-4-(iso-
propylamino)-6-acetamido-s-triazine formed in yields of 55 and 2.6%, respectively. Continued 
irradiation of the solution led to the formation of 2-(methylthio)-4,6-diamino-s-triazine which 
eventually decomposed to unidentified products (Rejtö et al., 1983). The UV (λ = 253.7 nm) 
photolysis of ametryn in water, methanol, ethanol, n-butanol, and benzene yielded the 2-H analog 
4-(ethylamino)-6-isopropylamino-s-triazine. Photodegradation was not observed at wavelengths 
>300 nm (Pape and Zabik, 1970). 
 Chemical/Physical. Hydrolyzes to the 6-hydroxy analog, especially in the presence of strong 
acids and alkalies (Hartley and Kidd, 1987). 
 
AMIDOSULFURON 
CASRN: 120923-37-7; molecular formula: C9H15N5O7S2; FW: 369.37 
 Chemical/Physical. The pseudo-first-order hydrolysis rate constants of amidosulfuron in 
aqueous buffers solutions at 40 °C were 9.89 x 10-2/d at pH 4 and 22 °C and at 40 °C: 1.3245/d at 
pH 4, 1.44 x 10-2/d at pH 7, and 1.72 x 10-2/d at pH 10 (Berger and Wolfe, 1996). 
 
AMINOCARB 
CASRN: 2032-59-9; molecular formula: C11H16N2O2; FW: 208.26 
 Plant/Surface Water. Several transformation products reported by Day (1991) include 
4-amino-m-tolyl-N-methylcarbamate (AA), 4-amino-3-methylphenol (AC), 4-formamido-m-tolyl-
N-methylcarbamate (FA), N-(4-hydroxy-2-methylphenyl)-N-methylformamide (FC), 4-methyl-
formamido-m-tolyl-N-methylcarbamate (MFA), 4-methylamino-m-tolyl-N-methylcarbamate 
(MAA), 3-methyl-4-(methylamino)phenyl-N-methylcarbamate (MAC), phenol, methylamine, and 
carbon dioxide. MAA was not detected in natural water but was detected in fish tissues following 
exposure to aminocarb-treated water in the laboratory. The metabolites FA, AC, and MAC were 
detected in Canadian forests treated with aminocarb but the metabolites AA, MAA, and FC were 
not detected (Day, 1991). 
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 On and/or in bean plants, aminocarb degrades with the carbamate moiety remaining intact. 
Methylcarbamate derivatives identified include the 4-methylamino, 4-amino, 4-methylformamido, 
and 4-formamido analogs (Abdel-Wahab et al., 1966). 
 Photolytic. When aminocarb in ethanol was irradiated by UV light, extensive degradation was 
observed. No degradation products were identified; however, two unidentified cholinesterase 
inhibitors were reported (Crosby et al., 1965). 
 Chemical/Physical. Aminocarb was hydrolyzed in purified water to 4-(dimethylamin-
o)-3-methylphenol before yielding o-methylbenzoquinone. This compound then oxidized to 6-(di-
methylamino)-2-methyl-1,4-benzoquinone, 6-(methylamino)-2-methyl-1,4-benzoquinone, 5-(di-
methylamino)-2-methyl-1,4-benzoquinone, and 5-(methylamino)-2-methyl-1,4-benzoquinone 
(Leger and Mallet, 1988). When aminocarb was irradiated by a high pressure xenon-mercury lamp 
(λ = 253.7 nm) in aerated and degassed ethanol and cyclohexene solutions, 4-(dimethylamino)-
3-methylphenol formed as the major product. A duplicate run using an excitation wavelength of λ 
>300 nm yielded that same phenol as the major product. Given that aminocarb absorbs radiation in 
the solar region (at λ >300 nm), this compound would be expected to undergo photochemical 
degradation in the environment (Addison et al., 1974). 
 Emits toxic fumes of nitrogen oxides when heated to decomposition (Sax and Lewis, 1987). 
 
2-AMINO-3-CHLOROBENZOIC ACID 
CASRN: 6388-47-2; molecular formula: C7H6ClNO2; FW: 171.58 
 Biological. Suflita et al. (1982) reported that 2-amino-3-chlorobenzoic acid degraded under 
anaerobic conditions by a stable methanogenic bacterial consortium enriched from sludge. The 
primary degradation pathway was dehalogenation forming 2-aminobenzoic acid (Suflita et al., 
1982). 
 
4-AMINO-3,5-DICHLOROBENZOIC ACID 
CASRN: 56961-25-2; molecular formula: C7H5Cl2NO2; FW: 206.03 
 Biological. Suflita et al. (1982, 1983) reported that 4-amino-3,5-dichlorobenzoic acid degraded 
under anaerobic conditions by a stable methanogenic bacterial consortium enriched from sludge. 
The primary degradation pathway was dehalogenation forming 4-amino-3-chlorobenzoic acid 
before undergoing additional dechlorination yielding 4-aminobenzoic acid (Suflita et al., 1982). 
Similar degradation via dehalogenation was reported in a methane-producing freshwater lake 
sediment (Horowitz et al., 1983). 
 
2-AMINO-3-NITROTOLUENE 
CASRN: 570-24-1; molecular formula: C7H8N2O2; FW: 152.15 
 Biological. Under aerobic and anaerobic conditions using a sewage inoculum, 2-amino-3-
nitrotoluene degraded to 2-methyl-6-nitroacetanilide and benzimidazoles (Hallas and Alexander, 
1983). 
 Low et al. (1991) reported that the photooxidation of aromatic compounds containing amino and 
nitro groups by UV light in the presence of titanium dioxide resulted in the formation of 
ammonium, carbonate, and nitrate ions. 
 
AMITROLE 
CASRN: 61-82-5; molecular formula: C2H4N4; FW: 84.08 
 Soil. When radiolabeled amitrole-5-14C was incubated in a Hagerstown silty clay loam, 50 and 
70% of the applied amount evolved as 14CO2 after 3 and 20 d, respectively. In autoclaved soil, 
however, no 14CO2 was detected. The chemical degradation in soil was probably via hydroxyl 
radicals (Kaufman et al., 1968). 
 The average persistence in soils is 2–4 wk (Hartley and Kidd, 1987). 
 Plant. Amitrole is transformed in plants forming the conjugate β-(3-amino-1,2,4-tria-
zol-1-yl)-α-alanine (Humburg et al., 1989) and/or 3-(3-amino-s-triazole-1-yl)-2-aminopropionic 
acid (Duke et al., 1991). Amitrole is metabolized in Canada thistle (Cirsium arvense L.) to three 
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unknown compounds which were more phytotoxic than amitrole (Herrett and Bagley, 1964). In 
field horsetail, amitrole was absorbed and translocated but degradation products were not reported 
(Coupland and Peabody, 1981). 
 Surface Water. In pond water, adsorption to suspended sediments was an important process. The 
initial half-life was reported to be no more than 68 d. After 120 d, 20% of the applied amount 
remained (Grzenda et al., 1966). The biodegradation half-life of amitrole in water is approximately 
40 d (Reinert and Rodgers, 1987). 
 Photolytic. The photodegradation rate of amitrole in water increased in the presence of humic 
acid. Under simulated sunlight, the half-life of amitrole in water containing 100 mg/L of humic 
acid-potassium salt was 7.5 h. Degradation did not occur in the absence of humic acid (Jensen-
Korte et al., 1987). Direct photolysis of amitrole is not expected to occur because the herbicide 
shows little or no absorption at wavelength greater than 295 nm (Gore et al., 1971). 
 Chemical/Physical. Reacts with acids and bases forming soluble salts (Hartley and Kidd, 1987). 
Emits toxic fumes of nitrogen oxides when heated to decomposition (Sax and Lewis, 1987); 
however, incineration with polyethylene results in >99% decomposition (Sittig, 1985). 
 An aqueous solution of amitrole can decompose in the following free radical systems: Fenton’s 
reagent, UV irradiation, and riboflavin-sensitized photodecomposition (Plimmer et al., 1967). 
Amitrole-5-14C reacted with Fenton’s reagent to give radiolabeled carbon dioxide, unlabeled urea, 
and unlabeled cyanamide. Significant degradation of amitrole was observed when an aqueous 
solution was irradiated by a sunlamp (λ = 280–310 nm). In addition to ring compounds, it was 
postulated that other products may have formed from the polymerization of amitrole free radicals 
(Plimmer et al., 1967). 
 When an aqueous solution containing amitrole was subjected to UV light for 8 h, no degradation 
was observed. However, when humic acid (100 mg) was added, the compound degraded with a 
photolysis half-life of 7.5 h (Jensen-Korte et al., 1987). 
 
ANILAZINE 
CASRN: 101-05-3; molecular formula: C9H5Cl3N4; FW: 275.54 
 Soil. Anilazine is readily degraded by soil bacteria (Harris et al., 1968). The reported half-life of 
anilazine in soil is approximately 12 h (Hartley and Kidd, 1987).  
 Plant. In plants, one or both of the chlorine atoms on the triazine ring may be replaced by thio 
or amino groups (Hartley and Kidd, 1987). 
 Chemical/Physical. Anilazine is subject to hydrolysis (Windholz et al., 1983) releasing chlorine 
gas (Hartley and Kidd, 1987). 
 
ASULAM 
CASRN: 3337-71-1; molecular formula: C8H10N2O4S; FW: 230.24 
 Soil. Asulum is not persistent in soils because its half-life is approximately 6–14 d (Hartley and 
Kidd, 1987). The short persistence time is affected by soil temperature and moisture content. The 
half-life of asulam in a heavy clay soil having a moisture content of 34% and maintained at 20 °C 
was 7 d (Smith and Walker, 1977). In soil, sulfanilamide was reported as a product of hydrolysis. 
In nonsterile soils, this compound degraded to unidentifiable products (Smith, 1988) which may 
include substituted anilines (Bartha, 1971). 
 Photolytic. The reported photolytic half-lives for asulam in water at pH 3 and 9 were 2.5 and 9 
d, respectively (Humburg et al., 1989). 
 Chemical/Physical. Forms water-soluble salts (Hartley and Kidd, 1987). When heated to 75 °C, 
asulam decomposed to sulfanilic acid, carbamic acid, and sulfanilamide. At 90 °C, 4-nitro- and 
4-nitrosobenzene sulfonic acids were released (Rajagopal et al., 1984). 
 
ATRAZINE 
CASRN: 61-82-5; molecular formula: C2H4N4; FW: 84.08 
 Biological. Twelve fungi in a basal salts medium and supplemented with sucrose degraded 
atrazine via monodealkylation. Degradation by Aspergillus fumigatus and Penicillium 
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janthinellum yielded 2-chloro-4-amino-6-isopropylamino-s-triazine and Rhizopus stolonifer 
yielded 2-chloro-4-(ethylamino)-6-amino-s-triazine (Paris and Lewis, 1973). Atrazine was trans-
formed by the culture Nocardia forming 2-chloro-4-amino-s-triazine (Giardina et al., 1980, 1982).  
 Deethylatrazine was the major metabolite found in an alluvial aquifer in south central Ohio. 
Ring-labeled atrazine was recalcitrant to degradation by soil and aquifer microorganisms under 
aerobic conditions. Aerobic incubations of sediments mineralized <0.1–1.5% [ethyl-2-14C]atrazine 
to carbon dioxide. The rate of mineralization was greater in shallow sediments (5.2–5.6 m) than in 
deep sediments (17.7–18.1 m). This suggests that microorganisms in the shallow sediments were 
better adapted at degrading atrazine than microorganisms in the deeper sediments (McMahon et 
al., 1992). 
 Soil. Atrazine undergoes chemical hydrolysis in soil forming hydroxyatrazine, a nonphytotoxic 
hydroxy analog (Armstrong et al., 1967; Esser et al., 1975; Goswami and Green, 1971; Harris, 
1967; Helling, 1971; Khan, 1978; Knuelsi et al., 1969; Nair and Schnoor, 1992; Obien and Green, 
1969; Cremlyn, 1991; Skipper et al., 1967; Somasundaram et al., 1991). The rate of hydrolysis, 
which followed first-order kinetics, was higher in low pH soils (Harris et al., 1969; Obien and 
Green, 1969; Best and Weber, 1974; Hiltbold and Buchanan, 1977; Lowder and Weber, 1982) and 
is favorable in soils containing high organic matter (Jordan et al., 1970). Atrazine hydrolysis is 
also catalyzed with additions of small amounts of sterilized soil (Armstrong et al., 1967), by the 
presence of fulvic and humic acids (Armstrong et al., 1967; Li and Felbeck, 1972; Khan, 1978; 
Junk et al., 1980; Lowder and Weber, 1982), or by Al+3- and H+-montmorillonite clays (Russell et 
al., 1968; Skipper et al., 1978). In addition, the rate of hydrolysis in soils was more a function of 
the organic carbon content (foc) rather than the amount of clay present (Armstrong et al., 1967; 
Anderson et al., 1980). The catalytic action of fulvic acids is reduced if Cu(II) is present (Haniff et 
al., 1985). 
 Li and Felbeck (1972) reported that the half-lives for atrazine at 25 °C and pH 4 with and 
without fulvic acid (2%) were 1.73 and 244 d, respectively. The hydrolysis half-lives in a 5 mg/L 
fulvic acid solution and 25 °C at pH values of 2.9, 4.5, 6.0, and 7.0 were 34.8, 174, 398, and 742 
d, respectively. The only product identified was 2-(ethylamino)-4-hydroxy-6-isopropylamino-s-
triazine (Khan, 1978). The primary degradative pathway appears to be chemical (i.e., hydrolysis) 
rather than microbial (Armstrong et al., 1967; Best and Weber, 1974; Gormley and Spalding, 
1979; Geller, 1980; Lowder and Weber, 1982; Skipper et al., 1967). 
 In soil-water suspensions under both aerobic and anaerobic conditions, 14C-ring labeled atrazine 
degraded very slowly (half-life >90 d). In aerobic soils, only 0.59% evolved as 14CO2 (Goswami 
and Green, 1971). Geller (1980) reported that atrazine degradation in soil and water was probably 
due to chemical rather than biological processes. Muir and Baker (1978) reported, however, that 
dechlorination was a major metabolic process in soils and that 2-chloro-4-(ethylamino)-6-amino-s-
triazine and 2-chloro-4-amino-6-isopropylamino-s-triazine were the major metabolites formed. 
Though atrazine is very persistent in soils, mineralization of 14C-ring labeled atrazine to 14CO2 was 
detected by Skipper and Volk (1972). 
 Nine yr after applying uniformly 14C-ring labeled atrazine to a mineral soil in Germany, 50% of 
the 14C residues were in the bound (nonextractable) form. Residues detected included atrazine 
(0.11 ppm), deethylatrazine (trace), deisopropylatrazine (trace), hydroxyatrazine (0.10 ppm), de-
ethylhydroxyatrazine (0.13 ppm), and deisopropylhydroxyatrazine (0.07 ppm). Except for 
deethylatrazine, these metabolites were found in higher concentrations in humic soils (Capriel et 
al., 1985). The half-life in soil ranged from 6 to 10 wk (Hartley and Kidd, 1987). In biologically 
active soils, the chlorine atom at the C-6 position is replaced by a hydroxyl group and hydroxyl-
atrazine is formed (Beynon et al., 1972). Pure cultures of soil fungi were capable of degrading 
atrazine to two or more metabolites. These included 2-chloro-4-amino-6-isopropylamino-s-triazine 
and 2-chloro-4-(ethylamino)-6-amino-s-triazine plus the suspected intermediates 2-chloro-4-
hydroxy-6-(ethylamino)-s-triazine, 2-hydroxy-4-amino-6-(ethylamino)-s-triazine, and 2,4-di-
hydroxy-6-(ethylamino)-s-triazine (Kaufman and Kearney, 1970). 
 In a soil-core microcosm study, Winkelmann and Klaine (1991) observed that the concentration 
of atrazine decreased exponentially over a 6-month period. Metabolites identified in soil included 
desethylatrazine, deisopropylatrazine, didealkylatrazine, and hydroxyatrazine. The half-life in soil 
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is 71 d (Jury et al., 1987). Under laboratory conditions, the half-lives for atrazine in a Hatzenbühl 
soil (pH 4.8) and Neuhofen soil (pH 6.5) at 22 °C were 53 and 113 d, respectively (Burkhard and 
Guth, 1981). Atrazine degradation products identified in soil were deethylatrazine, 
deisopropylatrazine, deethyldeisopropylatrazine, and hydroxyatrazine (Patumi et al., 1981). 
Microbial attack of atrazine gave deethylated atrazine and deisopropylatrazine as major and minor 
metabolites, respectively (Sirons et al., 1973). 
 A facultative anaerobic bacterium isolated from a stream sediment utilized atrazine as a carbon 
and nutrient source. Microbial growth was observed but no degradation products were isolated. At 
30 °C, the half-life was estimated to be 7 d (Jessee et al., 1983). 
 The half-lives for atrazine in soil incubated in the laboratory under aerobic conditions ranged 
from 24 to 109 d (Beynon et al., 1972; Hance, 1974; Obien and Green, 1969; Zimdahl et al., 
1970). In field soils, the half-lives for atrazine ranged from 12 to 53 d with an average half-life of 
20 d (Khan and Marriage, 1977; Marriage et al., 1975; Hall and Hartwig, 1978; Sikka and Davis, 
1966). The mineralization half-lives for 14C-ring labeled atrazine in soil ranged from 9.5 to 28.3 yr 
(Goswami and Green, 1971; Skipper and Volk, 1972). 
 The disappearance half-lives of atrazine in soil ranged from 12 d when applied as an emulsion 
to 28 d when applied as granules (Schulz et al., 1970). The half-lives of atrazine in a sandy loam, 
clay loam and an organic amended soil under nonsterile conditions were 315-1,947, 162–5,824 
and 54–934 d, respectively, while under sterile conditions the half-lives were 324–1,042, 116–
3,000, and 53–517 d, respectively (Schoen and Winterlin, 1987). Atrazine has a low volatility. In 
the laboratory, 0.5, 0.8, and 0.8% of 14C-ring labeled atrazine was lost to volatilization from soils 
planted with maize at a concentration of 1 ppm and barley at soil concentrations of 1 and 6 ppm, 
respectively (Scheunert et al., 1986). 
 Plant. In tolerant plants, atrazine is readily transformed to hydroxyatrazine which may degrade 
via dealkylation of the side chains and subsequent hydrolysis of the amino groups with some 
evolution of carbon dioxide (Castelfranco et al., 1961; Roth and Knuesli, 1961; Humburg et al., 
1989). In corn juice, atrazine was converted to hydroxyatrazine (Montgomery and Freed, 1964). In 
both roots and shoots of young bean plants, atrazine underwent monodealkylation forming 
2-chloro-4-amino-6-isopropylamino-s-triazine. This metabolite is less phytotoxic than atrazine 
(Shimabukuro, 1967). 
 Roots of the marsh grass Spartina alterniflora were placed in an aqueous atrazine solution (5 x 
10-5 M) for 2 d. Atrazine was readily absorbed by the roots and translocated to the shoots. 
Metabolites identified by TLC were 2-chloro-4-amino-6-(ethylamino)-s-triazine, 2-chloro-4-
amino-6-isopropylamino-s-triazine, and 2-chloro-4,6-diamino-s-triazine (Pillai et al., 1977). 
Atrazine was found to be persistent in a peach orchard soil several years after nine consecutive 
annual applications of the herbicide. After 2 and 3.5 yr following the last application of atrazine, 
metabolites identified in the soil included deethylatrazine, hydroxyatrazine, deethylhydroxy-
atrazine, and deisopropylhydroxyatrazine. These metabolites were also found in oat plants grown 
in the same soil, but they were translocated into the plant where they underwent detoxification via 
conjugation (Khan and Marriage, 1977). Lamoureux et al. (1970) studied the metabolism and 
detoxification of atrazine in treated sorghum leaf sections. They found a third major pathway for 
the metabolism of atrazine which led to the formation of S-(4-ethylamino-6-isopropylamino-2-s-
triazino)glutathione (III) and γ-L-glutamyl-S-(4-ethylamino-6-isopropylamino-2-s-triazino)-L-cys-
teine (IV). It was suggested that compound III was formed by the enzymatic catalyzation of 
glutathione with atrazine. Compound IV formed from the reaction of compound III with a 
carboxypeptidase or by the enzymatically catalyzed condensation of γ-L-glutamyl-L-cysteine with 
atrazine. 
 Groundwater. According to the U.S. EPA (1986) atrazine has a high potential to leach to 
groundwater. 
 Photolytic.  Low et al. (1991) reported that the photooxidation of a saturated solution of 
atrazine by UV light in the presence of titanium dioxide resulted in the formation of ammonium, 
carbonate, chloride, and nitrate ions. Evgenidou and Fytianos (2002) also studied the 
photodegradation of atrazine using UV light (λ >290 nm) in distilled water (pH 7.1, conductivity 
456 mS/cm, dissolved oxygen 8.0 mg/L, total organic carbon 0.8 mg/L), lake water (pH 8.7, 



Environmental Fate Data for Miscellaneous Compounds    1507 
 

conductivity 985 mS/cm, dissolved oxygen 6.9 mg/L, total organic carbon 13.6 mg/L), and river 
water (pH 8.5, conductivity 678 mS/cm, dissolved oxygen 8.2 mg/L, total organic carbon 4.5 
mg/L). Half-lives of atrazine in distilled water, lake water, and river water were 8.3, 7.2, and 6.6 h, 
respectively. In the presence of 200 mg/L hydrogen peroxide, the half-life of atrazine in distilled 
water was 2.0 h. Given that atrazine did not degrade in the dark with and without hydrogen 
peroxide, hydrolytic processes can be ignored. In natural waters, three photoproducts were 
identified: 2-hy-droxy-4-(ethylamino)-6-isopropylamino-s-triazine, 2-chloro-4-amino-6-isopropyl-
amino-s-triazine, and 2-chloro-4-(ethylamino)-6-amino-s-triazine. 
 Chemical/Physical. The hydrolysis half-lives of atrazine in 0.1M-HCl, buffer at pH 5.0, and 
0.1M-NaOH solutions at 20 °C were 9.5, 86, and 5.0 d, respectively. Atrazine degraded to 2-
chloro-4-amino-6-isopropylamino-s-triazine (Burkhard and Guth, 1981). 
 Pelizzetti et al. (1990) investigated the photocatalytic degradation of atrazine in solution in the 
presence of suspended titanium dioxide as a catalyst under simulated sunlight. Degradation was 
rapid but mineralization did not occur. Intermediate compounds included 6-hydroxy-N-ethyl-N′-
(1-methylethyl)-s-triazine-2,4-diamine, 2,4-diamino-6-chloro-N-(1-methylethyl)-s-triazine, 2,4-di-
amino-6-chloro-N-ethyl-s-triazine, 2,4-diamino-6-chloro-s-triazine, 2,4-diamino-6-hydroxy-s-tri-
azine, 2-amino-4,6-dihydroxy-s-triazine, 2-amino-4-hydroxy-6-chloro-s-triazine, 2,4-dihydroxy-6-
chloro-s-triazine, 6-chloro-N-acetyl-N′-(1-methylethyl)-s-triazine-2,4-diamine, and cyanuric acid 
as the final product. 
 Surface Water. Desethyl- and desisopropylatrazine were degradation products of atrazine 
identified in the Mississippi River and its tributaries (Pereira and Rostad, 1990). Under laboratory 
conditions, atrazine in distilled water and river water was completely degraded after 21.3 and 7.3 
h, respectively (Mansour et al., 1989). 
 Photolytic. In aqueous solutions, atrazine is converted exclusively to hydroxyatrazine by UV 
light (λ = 253.7 nm) (Khan and Schnitzer, 1978; Pape and Zabik, 1970) and natural sunlight (Pape 
and Zabik, 1972). Irradiation of atrazine in methanol, ethanol, and n-butanol afforded Atratone 
[2-methoxy-4-(ethylamino)-6-isopropylamino-s-triazine], 2-ethoxy-s-triazine analog, and a 2-n-
butoxy-s-triazine analog, respectively (Pape and Zabik, 1970). Atrazine did not photodegrade 
when irradiated in methanol, ethanol, or in water at wavelengths >300 nm (Pape and Zabik, 1970). 
Hydroxyatrazine, two de-N-alkyls and the de-N,N′-dialkyl analogs of atrazine were produced in 
the presence of fulvic acid (0.01%). 
 The photolysis half-life of atrazine in aqueous solution containing fulvic acid remained 
essentially unchanged but increased at lower pHs (Khan and Schnitzer, 1978). Similar results were 
achieved in the work by Minero et al. (1992) who reported that the photolysis (λ >340 nm) of 
aqueous solution of atrazine containing dissolved humic acid (10 ppm organic carbon) was three 
times higher in the presence of humic acid. Dehalogenation was the significant degradative 
pathway but some dealkylation and deamination also occurred (Minero et al., 1992). 
 An aqueous solution (15 °C) of atrazine (10 mg/L) containing acetone (1% by volume) as a 
photosensitizer was exposed to UV light (λ = 290 nm). The reported photolysis half-lives with and 
without the sensitizer were 25 and 4.9 h, respectively (Burkhard and Guth, 1976). Photoproducts 
formed were hydroxytriazines, two de-N-alkyls, and the de-N,N′-dialkyl analogs. 
 Pelizzetti et al. (1990) studied the aqueous photocatalytic degradation of atrazine (ppb level) 
using simulated sunlight (λ >340 nm) and titanium dioxide as a photocatalyst. Atrazine degraded 
rapidly from 2 to <0.1 ppb in several minutes. The following intermediates were identified via 
HPLC and/or GC/MS: 2,4-diamino-6-hydroxy-N-ethyl-N′-(1-methylethyl)-s-triazine, 2,4-di-
amino-6-hydroxy-s-triazine, 2-diamino-4,6-dihydroxy-s-triazine, 2,4-diamino-6-chloro-s-triazine, 
2,4-diamino-6-chloro-N-(1-methylethyl)-s-triazine, 2,4-diamino-6-chloro-N-ethyl-s-triazine, 2-
amino-4-chloro-6-hydroxy-s-triazine, 2-chloro-4,6-dihydroxy-s-triazine, cyanuric acid, and 
2-acetylamino-4-amino-6-chloro-N-(1-methylethyl)-s-triazine. Complete degradation of atrazine 
gave cyanuric acid, chloride and nitrate ions. Mineralization of cyanuric acid to carbon dioxide 
was not observed (Pelizzetti et al., 1990). Nearly identical photodegradation products were 
reported by Pelizzetti et al. (1992). They studied the photocatalytic degradation of atrazine in 
water containing a suspension of titanium dioxide (0.5 g/L) as the catalyst. Irradiation was carried 
out in Pyrex glass cells using an 1500-W Xenon lamp (λ cutoff = 340 nm). The major 
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photoprocesses of degradation were alkyl chain oxidation and subsequent oxidation leading to the 
formation of hydroxy derivatives. Dehalogenation was also observed but this was considered a 
minor degradative pathway. Cyanuric acid was the major photoproduct formed. There was only a 
partial conversion or mineralization to carbon dioxide (Pelizzetti et al., 1992). 
 The dye-sensitized photodecomposition of atrazine was studied in aqueous, aerated solutions. 
When the solution was irradiated in sunlight for several hours, 2-chloro-4-(isopropyl-amino)-
6-amino-s-triazine and 2-chloro-4-(isopropylamino)-6-acetamido-s-triazine formed in yields of 70 
and 7%, respectively (Rejtö et al., 1983). Continued irradiation of the solution led to the formation 
of 2-chloro-4,6-diamino-s-triazine which eventually degraded to unidentified products. 
Hydroxyatrazine was the major intermediate compound formed when atrazine (100 mg/L) in both 
oxygenated estuarine water (Jones, 1982; Mansour et al., 1989) and estuarine sediments were 
exposed to sunlight. The rate of degradation was slightly greater in water (half-life 3–12 d) than in 
sediments (half-life 1–4 wk) (Jones et al., 1982). 
 The photolytic half-lives of atrazine (10 ppm) in two agricultural soils were 330 and 385 d 
(Jones et al., 1982). 
 Chemical/Physical. The hydrolysis half-lives of atrazine in aqueous buffered solutions at 25 °C 
and pH values of 1, 2, 3, 4, 11, 12 and 13 were reported to be 3.3, 14, 58, 240, 100, 12.5, and 1.5 
d, respectively (Armstrong et al., 1967). Atrazine does not hydrolyze in uncatalyzed solutions, 
even under elevated temperatures. The estimated half-life of atrazine in neutral, uncatalyzed water 
at pH 6.97 and 25 °C is 1,800 yr. Under acidic conditions, hydrolysis proceeds via mono- and 
diprotonated forms (Plust et al., 1981). Atrazine is stable in slightly acidic or basic media, but is 
hydrolyzed to hydroxy derivatives by alkalies and strong mineral acids (Windholz et al., 1983). 
Atrazine reacts with strong mineral acids forming hydroxyatrazine (Montgomery and Freed, 
1964). 
 In the presence of hydroxy or perhydroxy radicals generated from Fenton’s reagent, atrazine 
undergoes oxidative dealkylation in aqueous solutions (Kaufman and Kearney, 1970). Major 
products identified by GC/MS included deisopropylatrazine (2-chloro-4-ethylamino-6-amino-
s-triazine), 2-chloro-4-amino-6-isopropylamino-s-triazine, and a dealkylated dealkylatrazine (2-
chloro-4,6-diamino-s-triazine) (Kaufman and Kearney, 1970). 
 The primary ozonation by-products of atrazine (15 mg/L) in natural surface water and synthetic 
water were deethylatrazine, deisopropylatrazine, 2-chloro-4,6-diamino-s-triazine, a deisopropyl-
atrazine amide (4-acetamido-4-amino-6-chloro-s-triazine), 2-amino-4-hydroxy-6-isopropylamino-
s-triazine, and an unknown compound. The types of compounds formed were pH dependent. At 
high pH, low alkalinity, or in the presence of hydrogen peroxide, hydroxyl radicals formed from 
ozone yielded s-triazine hydroxy analogs via hydrolysis of the Cl-Cl bond. At low pH and low 
alkalinity, which minimized the production of hydroxy radicals, dealkylated atrazine and an amide 
were the primary byproducts formed (Adams and Randtke, 1992). 
 Arnold et al. (1995) investigated the degradation of atrazine by Fenton’s reagent at 25 °C. 
Complete degradation of atrazine was achieved <30 sec using a 2.69 mM solution of (1:1) ferrous 
sulfate:hydrogen peroxide. Degradation decreased from 99% at pH 3 to 37% at pH 9. During the 
course of the reaction (pH 3), 10 intermediate compounds were detected but they completely 
disappeared after 11.5 h. Two end products remained: 2-chloro-4,6-diamino-s-triazine and 
2-acetamido-4-amino-6-chloro-s-triazine. 
 Products formed from the combustion of atrazine at 900 °C included carbon monoxide, carbon 
dioxide, hydrochloric acid, and ammonia (Kennedy et al., 1972, 1972a). At 250 °C, however, 
atrazine decomposes to yellow flakes which were tentatively identified as primary or secondary 
amines (Stojanovic et al., 1972). Tirey et al. (1993) evaluated the degradation of atrazine at 12 
different temperatures. When atrazine was oxidized at the temperature range of 300–800 °C, 
numerous reaction products were identified by GC/MS. These include, but are not limited to, 
2-chloro-4,6-bis(isopropylamino)-s-triazine, 2,6-bis(1-methylethyl)benzenamine, 4-chloro-2,5-di-
methoxybenzenamine, 1-propene, ethanedinitrile, hydrogen cyanide, hydrogen azide, hydrogen 
chloride, acrolein, acetonitrile, acetone, propenenitrile, 2-isocyanatopropane, cyclobutanone, 
1-cyclopropylethanone, nitrous oxide, 6-methyl-1H-purine, carbon monoxide, carbon dioxide, 
3-ethyl-2,5-dimethylpyrazine, and 4-methoxy-N-methylbenzenamine. 
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 Koskinen et al. (1994) studied the ultrasonic decomposition of atrazine (3.1 nM) in pure 
(distilled/deionized) water using a sonicator operating in the continuous mode at a maximum 
output of 20 kHz. Decomposition followed first-order kinetics and the rate increased with 
increasing power and temperature. The disappearance half-lives of analytical and formulated 
grades of atrazine were 330 and 2,772 min, respectively. The authors suggested that 
decomposition of atrazine was probably the result of the herbicide reacting with highly reactive 
hydroxyl free radicals. 
 
AZINPHOS-METHYL 
CASRN: 86-55-0; molecular formula: C10H12N3O3PS2; FW: 317.33 
 Biological. Mixed cultures of microorganisms obtained from soil, raw sewage, activated sludge, 
and settled sludge were all able to degrade azinphos-methyl. When this dithioate pesticide was 
incubated in a stirred flask containing a mixed culture for 4 d, the concentration decreased from 99 
to 40 mg/L (Barik et al., 1984). 
 Soil. The principal degradation products in soil and by selected soil microorganisms were 
benzazimide, thiomethylbenzazimide, bis(benzazimidylmethyl)disulfide, and anthranilic acid. 
Benzazimide was also transformed only by Pseudomonas sp. DSM 5030 at a sufficient rate to 
5-hydroxybenzazimide (Engelhardt and Wallnöfer, 1983). 
 When radiolabeled azinphos-methyl was incubated in soil, 50 and 93% of the applied amount 
degraded to carbon dioxide after 44 and 197 d, respectively (Engelhardt et al., 1984). The presence 
of benzamide, salicylic acid, and 14CO2 from [carbonyl-14C]- and [ring-U-14C]azinphos-methyl 
indicated that the 1,2,3-benzotriazinone ring is cleaved. The key intermediates in the degradation 
of azinphos-methyl in soil were 3-(mercaptomethyl)-1,2,3-benzotriazin-4(3H)-one, 3-((methylthi-
o)methyl)-1,2,3-benzotriazin-4(3H)-one, 3-((methylsulfonyl)methyl)-1,2,3-benzotriazin-4(3H)-
one, and 3-((methylsulfinyl)methyl)-1,2,3-benzotriazin-4(3H)-one (Engelhardt et al., 1984). Ad-
ditional metabolites identified included O,O-dimethyl S-((4-oxo-1,2,3-benzotriazin-4(3H)yl)-
methyl) phosphorodithioate, bis(3-(thiomethyl)-1,2,3-benzotriazin-4(3H)-one), 3,3′-thiobis(meth-
ylene)-1,2,3-benzotriazin-4(3H)-one, 3-methyl-1,2,3-benzotriazin-4(3H)-one, 3,3′-oxybis(methyl-
ene)bis(1,2,3-benzotriazin-4(3H)-one), 3-(hydroxymethyl)-1,2,3-benzotriazin-4(3H)-one, 1,2,3-
benzotriazin-4(3H)-one, S-methyl S-((oxo-3H-1,2,3-benzotriazin-3-yl)methyl) dithiophosphate, O-
methyl S-((oxo-3H-1,2,3-benzotriazin-3-yl)methyl) dithiophosphate, (4-oxo-3H-1,2,3-benzotri-
azin-3-yl)methanesulfonic acid, and anthranilic acid (Engelhardt et al., 1984). 
 In a dry soil (2–3% moisture content), the half-lives were 484, 88, and 32 d at 6, 25, and 40 °C, 
respectively. In a soil containing 50% moisture, the half-lives were much shorter, i.e., 64, 13, and 
5 d at 6, 25, and 40 °C, respectively (Yaron et al., 1974). 
 Azinphos-methyl will not leach to any great extent in soil (Helling, 1971). Staiff et al. (1975) 
studied the persistence of azinphos-methyl in a test plot over an 8-yr period. At the end of the 
eighth year, virtually no azinphos-methyl was detected 30 cm below the surface. In a sugarcane 
runoff plot, azinphos-methyl was applied at a rate of 0.84 kg/ha 4 times each year in 1980 and 
1981. Runoff losses in 1980 and 1981 were 0.08 and 0.55 of the applied amount, respectively 
(Smith et al., 1983). 
 Photolytic. Azinphosphos-methyl on glass plates was decomposed by UV light (λ = 2537 Å) to 
anthranilic acid, benzazimide, methylbenzazimide sulfide, N-methylbenzazimide, and an unidenti-
fied water-soluble compound (Liang and Lichtenstein, 1972). 
 Chemical/Physical. The half-lives of azinphos-methyl in water were determined at various 
temperatures and pHs. At pH 8.6, the half-lives were 36.4 d at 6 °C, 27.9 d at 25 °C, and 7.2 d at 
40 °C. At pH 9.6, the half-lives were 4.95 d at 6 °C, 2.40 d at 25 °C, and 0.65 d at 40 °C. At pH 
10.7, the half-lives were 3.9 d at 6 °C, 2.0 d at 25 °C, and 0.41 d at 40 °C. In an experiment using 
dry glass beads, the half-lives of azinphos-methyl were 89 d at 6 °C, 58 d at 25 °C, and 39 d at 40 
°C (Heuer et al., 1974). 
 At temperatures >200 °C, azinphos-methyl decomposes (Windholz et al., 1983) emitting toxic 
fumes of phosphorus, nitrogen, and sulfur oxides (Sax and Lewis, 1987; Lewis, 1990). 
 Decomposed by alkaline solutions forming anthranilic acid and other products (Sittig, 1985). 
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BENDIOCARB 
CASRN: 22781-23-3; molecular formula: C11H13NO4; FW: 223.23 
 Soil. Though no products were identified, the reported half-life in soil is several days to a few 
weeks (Hartley and Kidd, 1987). When soil containing bendiocarb was incubated for 4 wk, the 
amount remaining was 30.4–47.2% of the applied amount. After one application, the amount of 
bendiocarb recovered was only 0.9–1.3% (Racke and Coates, 1988). Biodegradation of bendiocarb 
in soil was enhanced if the soil was pretreated with carbofuran or trimethacarb (Dzantor and 
Felsot, 1989). 
 Plant. At planting, bendiocarb was applied at a rate of 1.7 kg/ha. During harvest (110 d 
following planting), the residues of bendiocarb found in corn (leaves and stems), husks, cobs, and 
kernels were 12, 5, 4, and 3 ppb, respectively. At an application rate of 2.5 kg/ha, residues found in 
leaves and stems, husks, cobs, and kernels were 24, 18, 11, and 1 ppb, respectively (Szeto et al., 
1984). 
 Chemical/Physical. Bendiocarb is stable to light but in water hydrolyzes to 2,3-isopropylidene-
dioxyphenol, methylamine, and carbon dioxide. The hydrolysis half-life at pH 7 and 25 °C is 4 d 
(Worthing and Hance, 1991). 
 
BENFLURALIN 
CASRN: 1861-41-1; molecular formula: C13H16F3N3O4; FW: 335.29. 
 Soil. Benfluralin degraded faster in flooded soils under anaerobic conditions than when oxygen 
was present. The major route of benfluralin degradation in flooded soil is the formation of polar 
products (Golab et al., 1970) including N-butyl-N-ethyl-α,α,α-trifluoro-5-nitrotoluene-3,4-dia-
mine, N-butyl-N-ethyl-α,α,α-trifluorotoluene-3,4,5-triamine, N-butyl-N-ethyl-α,α,α-trifluorotolu-
ene-3,4,5-triamine, N-butyl-α,α,α-trifluoro-2,6-dinitro-p-toluidine, N-ethyl-α,α,α-trifluoro-2,6-di-
nitro-p-toluidine, N-butyl-α,α,α-trifluoro-5-nitrotoluene-3,4-diamine, N-butyl-α,α,α-trifluorotol-
uene-3,4,5-triamine, N-ethyl-α,α,α-trifluoro-5-nitrotoluene-3,4-diamine, α,α,α-trifluoro-5-nitro-
toluene-3,4-diamine, and α,α,α-trifluorotoluene-3,4,5-triamine (Williams, 1977). The rate of 
degradation was greatest under anaerobic conditions. 
 Nash (1988) reported a dissipation half-life of 2 d for benfluralin in soil. 
 Photolytic. Though no products were identified, benfluralin is subject to photodegradation by 
UV light (Worthing and Hance, 1991). A photodegradation yield of 79% was achieved after the 
herbicide in dry soil was subjected to sunlight for 7 d (Parochetti and Dec, 1978). 
 Chemical/Physical. In aqueous solutions (pH 5–9 and 26 °C), benfluralin is stable up to 30 d 
(Worthing and Hance, 1991). 
 
BENOMYL 
CASRN: 17804-35-2; molecular formula: C14H18N4O3; FW: 290.62 
 Biological. Mixed cultures can grow on benomyl as the sole carbon source. It was proposed that 
benomyl degraded to butylamine and methyl 2-benzimidazolecarbamate, the latter undergoing 
further degradation to 2-aminobenzimidazole then to carbon dioxide and other products (Fuchs 
and de Vries, 1978). 
 Soil. In soil and water, benomyl is transformed to methyl 2-benzimidazole and 2-amino-
benzimidazole (Rajagopal et al., 1984; Ramakrishna et al., 1979; Rhodes and Long, 1974). 
Benomyl is easily hydrolyzed in soil to methyl 2-benzimidazolecarbamate (Li and Nelson, 1985). 
On bare soil and turf, benomyl degraded to methyl 2-benzimidazolecarbamate and 
2-aminobenzimidazole. Most of the residues were immobile in soils containing organic matter and 
were limited to the top four inches of soil (Baude et al., 1974). In a loamy garden soil, benomyl 
was degraded by two fungi and four strains of bacteria to nonfungistatic compounds (Helweg, 
1972). The reported half-lives in bare soil and turf are 3–6 and 6–12 months, respectively (Baude 
et al., 1974). 
 Plant. On apple foliage treated with a Benlate formulation, benomyl was transformed to methyl 
2-benzimidazolecarbamate. Benomyl dissipated quickly and the reported half-life on foliage was 
3–7 d (Chiba and Veres, 1981). 
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 Chemical/Physical. In aqueous solutions, especially in the presence of acids, benomyl 
hydrolyzes to the strongly fungicidal methyl 2-benzimidazolecarbamate (Clemons and Sisler, 
1969; Cremlyn, 1991; Peterson and Edgington, 1969; Worthing and Hance, 1991; Zbozinek, 1984) 
and butyl isocyanate (Zbozinek, 1984; Worthing and Hance, 1991). The latter is unstable in water 
and decomposes to butylamine and carbon dioxide (Zbozinek, 1984). In highly acidic and alkaline 
aqueous solutions (pH <1 and pH >11), benomyl is completely converted to 3-butyl-2,4-dioxo-
[1,2-α]-s-triazinobenzimidazole with smaller quantities of methyl 2-benzimidazolecarbamate. In 
addition, 1-(2-benzimidazolyl)-3-n-butylurea was identified but only under highly alkaline 
conditions (Singh and Chiba, 1985). 
 Emits toxic fumes of nitrogen oxides when heated to decomposition (Lewis, 1990). 
 
BENSULFURON 
CASRN: 99283-01-9; molecular formula: C15H16N4O7S; FW: 410.40 
 Chemical/Physical. In water, bensulfuron reacted with OH radicals at a rate of 2.6 x 1013/M·h at 
25 °C (Armbrust, 2000). 
 
BENSULFURON-METHYL 
CASRN: 83055-99-6; molecular formula: C16H18N4O7S; FW: 410.40 
 Chemical/Physical. The pseudo-first-order hydrolysis rate constants of bensulfuron-methyl in 
aqueous buffers solutions were 6.16 x 10-2/d at pH 4 and 22 °C and at 40 °C: 1.1491/d at pH 4, 
4.48 x 10-2/d at pH 7, and 9.8 x 10-3/d at pH 10 (Berger and Wolfe, 1996). In water, bensulfuron-
methyl reacted with OH radicals at a rate of 7.1 x 1012/M·h at 25 °C (Armbrust, 2000). 
 
BENTAZONE 
CASRN: 25057-89-0; molecular formula: C10H12N2O3S; FW: 240.28 
 Soil. Under aerobic conditions, bentazone degraded to 6- and 8-hydroxybentazone. In addition, 
anthranilic acid and isopropylamide were reported as soil hydrolysis products (Otto et al., 1978). 
Persistence in soil is less than 6 wk (Hartley and Kidd, 1987). Bentazone is readily adsorbed onto 
organic carbon and, therefore, is not expected to leach to groundwater (Abernathy and Wax, 1973). 
The dissipation half-life of bentazone in field soil is 5 d (Ross et al., 1989). 
 Plant. Undergoes hydroxylation of the aromatic ring and subsequent conjugation in plants 
(Hartley and Kidd, 1987; Otto et al., 1978) forming 6- and 8-hydroxybentazone (Otto et al., 1978). 
The half-life in and/or on plants is 2–3 d (Ross et al., 1989). 
 Biological. Wagner et al. (1996) investigated the degradation of bentazone in two soils from 
Mississippi and three soils from Illinois under conventional tillage and no-tillage (3-18 yr). 
Bentazone half-lives in soil ranged from 4.6 to 49.5 d. Half-lives were lower in soils previously 
treated with bentazone. Methylbentazone is the major metabolite and the most persistent. 2-
Amino-N-isopropylbenzamide and anthranilic acid were also found in smaller concentrations 
which formed via the hydrolysis of N-S bonds of the thiadiazine structure, as well as 6- and 8-
hydroxybentazone. Degree of mineralization of bentazone ranged from 12-18% of applied amount 
after 48 h of previously treated soils to 2-3% after 22 d in nontreated soils (Wagner et al., 1996). 
 Photolytic. Humburg et al. (1989) reported that 30% degradation of bentazone on glass plates 
occurred when exposed to UV light (λ = 200–400 nm); however, no photoproduct(s) were 
reported. The natural sunlight and simulated sunlight irradiation of bentazone was studied in 
aqueous solution (500 ppm) and on soil and as thin films on Pyrex plates (Nilles and Zabik, 1975). 
The natural sunlight irradiation of a saturated aqueous solution of bentazone for 115 h yielded six 
major photoproducts including 2-amino-N-isopropylbenzamide, 2-nitro-N-isopropylbenzamide, 
and 2-nitroso-N-isopropylbenzamide. These three compounds were also observed following the 
simulated irradiation of bentazone as thin films of glass. The simulated sunlight irradiation of 
bentazone on soil produced six major photoproducts including 2-nitro-N-isopropylbenzamide and 
2-nitroso-N-isopropylbenzamide (Nilles and Zabik, 1975). 
 Chiron et al. (1995) investigated the photodegradation of bentazone (20 mg/L) in distilled water 
and Ebro River water using xenon arc irradiation. In distilled water, bentazone completely 
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disappeared after 16 h of irradiation. Photodegradation appeared to follow pseudo-first-order 
kinetics with a half-life of about 2.5 h. The presence of humic substances (4 mg/L) increased the 
rate of photodegradation and the disappearance of bentazone was achieved in 8 h. No significant 
breakdown photoproducts were identified. 
 
BIFENOX 
CASRN: 42576-02-3; molecular formula: C14H9Cl2NO5; FW: 342.14 
 Soil. Bifenox degrades in soil forming 5-(2,4-dichlorophenoxy)-2-nitrobenzoic acid and methyl 
5-(2,4-dichlorophenoxy)anthranilate (Hartley and Kidd, 1987; Smith, 1988). The average half-life 
in soils is 7–14 d (Hartley and Kidd, 1987; Humburg et al., 1989). 
 Plant. Rapidly undergoes ring hydroxylation and subsequent conjugation in rice plants (Ashton 
and Monaco, 1991). 
 Photolytic. The UV photolysis (λ = 300 nm) of bifenox in various solvents was studied by Ruzo 
et al. (1980). In water, 2,4-dichloro-3′-(carboxymethyl)-4′-hydroxydiphenyl ether and 2,4-di-
chloro-3′-(carboxymethyl)-4′-aminodiphenyl ether were identified. In cyclohexane, 2,4-dichloro-
4′-nitrodiphenyl ether and methyl formate were the major products. In methanol, a dichloro-
methoxy phenol was identified. Photodegradation occurred via reductive dechlorination, de-
carboxymethylation, nitro group reduction, and cleavage of the ether linkage (Ruzo et al., 1980). 
 
BISPHENOL A 
CASRN: 80-05-7; molecular formula: C15H16O2; FW: 228.29 
 Biological. Dorn et al. (1987) studied the biodegradation of bisphenol A (3 mg/L) in Houston 
Ship channel water, Patricks Bayou water, and a chemical plant treated process effluent using 
experimental columns maintained at a pH range of 7.3 to 8.3 and 22-25 °C. Lag times observed 
before bisphenol A concentration began to decrease ranged from approximately 1 and 3.5 d for 
effluent and Houston Ship Channel samples, respectively. More than 90% degradation was 
observed after the fourth day indicating bisphenol A would be degraded by microorganisms. 
 
BROMACIL 
CASRN: 314-40-9; molecular formula: C9H13BrN2O2; FW: 261.12 
 Soil. Metabolites tentatively identified in soil were 5-bromo-3-(3-hydroxy-1-methylpropyl)-6-
methyluracil, 5-bromo-3-sec-butyl-6-hydroxymethyluracil, 5-bromo-3-(2-hydroxy-1-methylprop-
yl)-6-methyluracil, and carbon dioxide. The presence of uracil products suggests that bromacil was 
degraded via hydroxylation of the side chain alkyl groups. In the laboratory, 25.3% of 
14C-bromacil degraded in soil to carbon dioxide after 9 wk but mineralization in the field was not 
observed. The half-life of bromacil in a silt loam was 5–6 months (Gardiner et al., 1969). 
 To a neutral sandy loam soil maintained at a soil water holding capacity of 60%, 2.88 ppm of 
2-14C-bromacil was applied. After 600 d, 22.1% (0.64 ppm) of the applied amount was converted 
to 14CO2 (Wolf and Martin, 1974). The evolution of 14CO2 was significantly reduced when the soil 
water holding capacity was maintained at 100%, i.e., <0.5% 14CO2 after 145 d. 
 Residual activity in soil is limited to approximately 7 months (Hartley and Kidd, 1987). In 
California soils, bromacil was persistent for 30 months (Lange et al., 1968; Weber and Best, 
1972). The reported half-life in soil is 60 d (Alva and Singh, 1991); however, Gardiner et al. 
(1969) reported a half-life of 5–6 months in a silt loam when applied at a rate of 4 lbs/acre. 
 The average half-life for bromacil in soil incubated in the laboratory under aerobic conditions 
was 132 d (Zimdahl et al., 1970). In field soils, the average disappearance half-life was 349 d 
(Gardiner et al., 1969; Leistra et al., 1975). Under aerobic conditions, the mineralization half-lives 
for bromacil in soil ranged from 151 d to 4.5 yr (Gardiner et al., 1969; Wolf and Martin, 1974). 
 Plant. Bromacil is slowly absorbed and translocated in plants. Gardiner et al. (1969) reported 
17% of the herbicide was translocated to the stems and leaves and 83% remained in the roots. A 
6-hydroxymethyl metabolite was reported as the major metabolite. In orange seedlings, 5-bromo-
3-sec-butyl-6-hydroxymethyluracil was reported as a major metabolite (Humburg et al., 1989). 
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 Photolytic. When a dilute aqueous solution (1–10 mg/L) of bromacil was exposed to sunlight 
for 4 months, the N-dealkylated photoproduct, 5-bromo-6-methyluracil, formed in small 
quantities. This compound is less stable than bromacil and upon further irradiation, the de-
brominated product, 6-methyluracil was formed (Moilanen and Crosby, 1974). Acher and 
Dunkelblum (1979) studied the dye-sensitized photolysis of aerated aqueous solutions of bromacil 
using sunlight as the irradiation source. After 1 h, a mixture of diastereoisomers of 3-sec-butyl-5-
acetyl-5-hydroxyhydantoin formed in an 83% yield. In a subsequent study, another minor 
intermediate was identified as a 5,5′-photoproduct of 3-sec-butyl-6-methyluracil. In this study, the 
rate of photooxidation increased with pH. The most effective sensitizers were riboflavin (10 ppm) 
and methylene blue (2–5 ppm) (Acher and Saltzman, 1980). Direct photodegradation of bromacil 
is not significant (Acher and Dunkelblum, 1979; Ishihara, 1963). 
 Chemical/Physical. When bromacil was heated to 900 °C, carbon monoxide, carbon dioxide, 
chlorine, hydrochloric acid, and ammonia were produced (Kennedy et al., 1972). At 250 °C, 
bromacil changed from a white crystalline solid to a black solid which was tentatively identified as 
3-sec-butyl methyluracil (Stojanovic et al., 1972). 
 Emits very toxic fumes of bromides and nitrogen oxides when heated to decomposition (Lewis, 
1990). 
 
p-BROMOANILINE 
CASRN: 106-40-0; molecular formula: C6H6BrN; FW: 172.02 
 Chemical/Physical. Hypochlorous acid reacted with p-bromoaniline forming bromochloro-
aniline, bromodichloroaniline, dibromoaniline, and dibromochloroaniline. The displacement of 
bromine atom by chlorine yields hypobromous acid which then displaces a hydrogen atom from 
another brominated compound forming additional brominated compounds, e.g., bromochloro-
aniline, bromodichloroaniline, etc. (Hwang et al., 1988). 
 
2-BROMOBENZOIC ACID 
CASRN: 88-65-3; molecular formula: C7H5BrO2; FW: 201.02 
 Biological. Suflita et al. (1982) reported that 2-bromobenzoic acid degraded under anaerobic 
conditions by a stable methanogenic bacterial consortium enriched from sludge. The primary 
degradation pathway was dehalogenation forming benzoic acid as an intermediate before 
undergoing mineralization to bromide ions, methane, and carbon dioxide (Suflita et al., 1982). 
After an incubation time of 2 wk, 2-bromobenzoic acid also degraded in freshwater lake sediment 
yielding the benzoic acid intermediate before mineralizing to methane and carbon dioxide 
(Horowitz et al., 1983). 
 
3-BROMOBENZOIC ACID 
CASRN: 585-76-2; molecular formula: C7H5BrO2; FW: 201.02 
 Biological. Suflita et al. (1982) reported that 3-bromobenzoic acid degraded under anaerobic 
conditions by a stable methanogenic bacterial consortium enriched from sludge. The primary 
degradation pathway was dehalogenation forming benzoic acid as an intermediate before 
undergoing mineralization to bromide ions, methane, and carbon dioxide (Suflita et al., 1982). 
 
4-BROMOBENZOIC ACID 
CASRN: 586-76-5; molecular formula: C7H5BrO2; FW: 201.02 
 Biological. Suflita et al. (1982) reported that 4-bromobenzoic acid degraded under anaerobic 
conditions by a stable methanogenic bacterial consortium enriched from sludge. The primary 
degradation pathway was dehalogenation forming benzoic acid as an intermediate before 
undergoing mineralization to bromide ions, methane, and carbon dioxide (Suflita et al., 1982). 
 
p-BROMOPHENOL 
CASRN: 106-41-2; molecular formula: C6H5BrO; FW: 173.01 
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 Chemical/Physical. Hypochlorous acid reacted with p-bromophenol forming dichlorophenol, 4-
chlorophenol, bromochlorophenol, dibromophenol, bromodichlorophenol, and dibromochloro-
phenol. The displacement of bromine atom by chlorine yields hypobromous acid which then 
displaces a hydrogen atom from another brominated compound forming brominated substances, 
e.g., bromochlorophenol, dibromophenol, etc. (Hwang et al., 1988). 
 
BROMOXYNIL 
CASRN: 1689-84-5; molecular formula: C7H3Br2NO; FW: 276.93 
 Biological. Duke et al. (1991) reported that bromoxynil can be converted to 
3,5-dibromo-4-hydroxybenzoic acid by a microbial nitrolase. 
 Soil. In soils, Klebsiella pneumoniae metabolized bromoxynil to 3,5-dibromo-4-hydroxybenzoic 
acid and ammonia (McBride et al., 1986). In soil, bromoxynil undergoes nitrile and then amide 
hydrolysis yielding 3,5-dibromo-4-hydroxybenzoic acid and 3,5-dibromo-4-hydroxybenzamide 
(Smith, 1988). Degradation was rapid in a heavy clay soil, sandy loam, and clay loam. After 1 wk, 
only 10% of the applied dosage was recovered. 
 Nitrification in soils is inhibited when bromacil is applied at a concentration of <50 ppm 
(Debona and Audus, 1970). The half-life in soil is approximately 10 d (Hartley and Kidd, 1987). 
 Plant. In plants, the cyano group is hydrolyzed to an amido group which is subsequently 
oxidized to a carboxylic acid. Hydrolyzes to hydroxybenzoic acid (Hartley and Kidd, 1987). In 
plants, bromoxynil may hydrolyze to a benzoic acid (Humburg et al., 1989). Bromoxynil-resistant 
cotton was recently developed by inserting a bxn gene cloned from the soil bacterium Klebsiella 
ozaenae. This gene, which encodes a specific nitrolase, converted bromoxynil to its primary 
metabolite 3,5-dibromo-4-hydroxybenzoic acid (Stalker et al., 1988). 
 Chemical/Physical. Emits toxic fumes of nitrogen oxides and bromine when heated to 
decomposition (Sax and Lewis, 1987). Reacts with bases forming water-soluble salts (Worthing 
and Hance, 1991). Bromacil is stable to UV light (Hartley and Kidd, 1987). 
 
BROMOXYNIL OCTANOATE 
CASRN: 1689-99-2; molecular formula: C15H17Br2NO2; FW: 403.13 
 Chemical/Physical. Emits toxic fumes of nitrogen oxides and bromine when heated to 
decomposition (Sax and Lewis, 1987). Hydrolyzes, especially at pH >9, to bromoxynil and 
octanoic acid (Hartley and Kidd, 1987; Worthing and Hance, 1991). 
 
BUTYLATE 
CASRN: 2008-41-5; molecular formula: C11H23NOS; FW: 217.37 
 Soil. Hydrolyzes in soil to ethyl mercaptan, carbon dioxide, and diisobutylamine (Hartley and 
Kidd, 1987). Butylate is probably subject to degradation by soil microorganisms. Degradation 
likely proceeds via hydrolysis of the ester linkage forming ethyl mercaptan, diisobutylamine, and 
carbon dioxide. Transthiolation and oxidation of ethyl mercaptan forms an alcohol which may 
oxidize forming a metabolic pool (Kaufman, 1967). Somasundaram and Coats (1991) reported 
butylate in soils is oxidized to the butylate sulfoxide. The reported half-life in soil is 
approximately 1.5–10 wk (Worthing and Hance, 1991). The reported half-life of butylate in a loam 
soil at 21–27 °C was 3 wk (Humburg et al., 1989). Residual activity in soil is limited to 
approximately 4 months (Hartley and Kidd, 1987). 
 Groundwater. According to the U.S. EPA (1986) butylate has a high potential to leach to 
groundwater. 
 Plant. In plants, butylate is metabolized to carbon dioxide, diisobutylamine, fatty acids, 
conjugates of amines, and other compounds (Hartley and Kidd, 1987; Humburg et al., 1989). 
 
tert-BUTYL FORMATE 
CASRN: 762-75-4; molecular formula: C5H10O2; FW: 102.13 



Environmental Fate Data for Miscellaneous Compounds    1515 
 

 Chemical/Physical. tert-Butyl formate undergoes hydrolysis yielding tert-butyl alcohol in 
stoichiometric amounts. At 22 °C, the estimated hydrolysis half-lives at pH 7 and pH 11 are 5 d 
and 8 min, respectively (Church et al., 1999). 
 
CAMPHENE 
CASRN: 79-92-2; molecular formula: C10H16; FW: 136.23  
 Chemical/Physical. In the gas phase, camphene (0.25 mg/L) reacted rapidly with ozone (0.2 
mg/L) at 40 °C producing camphenilone and 6,6-dimethyl-ε-caprolactone-2,5-methylene at a 
product ratio of 1:1. The product ratios increased to 4:1 and 8:1 when sulfur dioxide was present at 
concentrations of 0.02 and 0.04 mg/L, respectively (Jay and Stieglitz, 1989). 
 
CAPTAN 
CASRN: 133-06-2; molecular formula: C9H8Cl3NO2S3; FW: 300.57 
 Biological. In water, captan reacted with the fungicide L-cysteine forming a compound with an 
absorption maximum of 272 mm which was identified as 2-thiazolidinethione-4-carboxylic acid. 
In addition, tetrahydrophthalimide also formed (Lukens and Sisler, 1958). 
 Soil. The half-lives of captan in soil ranged from 3.5 d (pH 6.4, moisture content 17.5%) to >50 
d (pH 6.2, moisture content 1.6%) (Burchfield, 1959). The half-lives of captan in a sandy loam, 
clay loam, and an organic amended soil under nonsterile conditions were 10–354, 3.4–587, and 
7.0–213 d, respectively, while under sterile conditions the half-lives were 9.4–373, 2.8–303, and 
4.3–191 d, respectively (Schoen and Winterlin, 1987).  
 Chemical/Physical. Captan undergoes hydrolysis under neutral or alkaline conditions yielding 
4-cyclohexene-1,2-dicarboximide, carbon dioxide, hydrogen chloride and sulfur (Wolfe et al., 
1976a). The estimated hydrolysis half-life of captan in a phosphate buffer solution at pH 7.07 and 
28–29 °C is 2.96 h. Between the pH range 2 to 6, the estimated hydrolysis half-life is 10.70 h 
(Wolfe et al., 1976a). Worthing and Hance (1991) reported hydrolysis half-lives of 8.3–32.4 h and 
<2 min at pH values 7 and 10, respectively. 
 Decomposes at or near the melting point (Hartley and Kidd, 1987). 
 
CARBOPHENOTHION 
CASRN: 786-19-6; molecular formula: C11H16ClO2PS3; FW: 342.96 
 Soil. The half-life was reported to be 100 d (Verschueren, 1983). 
 Chemical/Physical. Oxidizes to the corresponding sulfoxide, sulfone, thiol, thiosulfone, and 
thiosulfoxide (Hartley and Kidd, 1987). Emits toxic fumes of chlorine, phosphorus, and sulfur 
oxides when heated to decomposition (Sax and Lewis, 1987). 
 
CARBOXIN 
CASRN: 5234-68-4; molecular formula: C12H13NO2S; FW: 235.31 
 Biological. The sulfoxidation of carboxin to carboxin sulfoxide by the fungus Ustilago maydis 
was reported by Bollag and Liu (1990). 
 Soil. Carboxin oxidized in soil forming carboxin sulfoxide. The half-life in soil was reported to 
be 24 h (Worthing and Hance, 1991). 
 Plant. In plants (barley, cotton and wheat) and water, carboxin oxidizes to the corresponding 
sulfoxide (Worthing and Hance, 1991). 
 
CATECHOL 
CASRN: 120-80-9; molecular formula: C6H6O2; FW: 110.11 
 Biological. Healy and Young (1979) studied the degradation of catechol under strict anaerobic 
conditions using a serum-bottle variation of the Hungate technique. The medium was inoculated to 
10% (vol/vol) seed from a laboratory anaerobic digester fed primary sewage sludge. To ensure no 
oxygen was present, the methanogenic enrichment culture was flushed with oxygen-free gas for 20 
min before incubating in the dark at 35 °C. After a 21-d acclimation period, the amount of 
methane and carbon dioxide produced in 13 d was 67% of theoretical. 
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CHLORAMBEN 
CASRN: 133-90-4; molecular formula: C7H5Cl2NO2; FW: 206.02 
 Soil. In soils, chloramben was degraded by microorganisms but no products were identified 
(Humburg et al., 1991). The main degradative pathway of chloramben in soil is decarboxylation 
and subsequent mineralization to carbon dioxide. The calculated half-lives in Ella loamy sand, 
Kewaunee clay, and Poygan silty clay were 120–201, 182–286, and 176–314 d, respectively 
(Wildung et al., 1968). Persistence in soil is 6–8 wk (Hartley and Kidd, 1987). 
 Groundwater. According to the U.S. EPA (1986) and Ashton and Monaco (1991), chloramben 
has a high potential to leach to groundwater, especially in sandy soils during heavy rains. 
 Plant. Degrades in plants to N-glucoside, glucose ester, conjugates, and insoluble residues 
(Ashton and Monaco, 1991). 
 Photolytic. Plimmer and Hummer (1969) studied the irradiation of chloramben in water (2–4 
mg/L) under a 450-W mercury vapor lamp (λ >2,800 Å) for 2–20 h. Chloride ion was released and 
a complex mixture of colored products was observed. It was postulated that amino free radicals 
reacted with each other via polymerization and oxidation processes. The experiment was repeated 
except the solution contained sodium bisulfite as an inhibitor under a nitrogen atmosphere. 
Oxidation did not occur and loss of the 2-chloro substituent gave 3-amino-5-chlorobenzoic acid 
(Plimmer and Hummer, 1969). 
 Chloramben (sodium salt) in aqueous solutions (100 mg/L) was rapidly photodegraded in 
outdoor sunlight and under a 360-W mercury arc lamp (Crosby and Leitis, 1969). In sunlight, the 
solution became yellow-brown. Subsequent analysis by GLC did not resolve any compounds other 
than chloramben. However, analysis by TLC indicated at least 12 unidentified products. These 
products were reportedly formed via replacement of chlorine by a hydroxy group, reductive 
dechlorination and abstraction of hydrogen from the amine group (oxidation). No 
photodegradation products could be identified in the solutions irradiated with the mercury arc 
lamp (Crosby and Leitis, 1969). 
 Chemical/Physical. Emits toxic fumes of nitrogen oxides and chlorine when heated to 
decomposition (Sax and Lewis, 1987). 
 
CHLORDIMEFORM 
CASRN: 6164-98-3; molecular formula: C10H13ClN2; FW: 196.68 
 Plant. Principal soil and/or plant metabolites included p-chloro-o-toluidine, N′-(4-chloro-o-
tolyl)-N-methylformamidine, and N-formyl-p-chloro-o-toluidine (Verschueren, 1983). p-Chloro-
o-toluidine, N′-(4-chloro-o-tolyl)-N-methylformamidine, and N-formyl-p-chloro-o-toluidine were 
identified in rice grains and straws at concentrations of 3–61, 0.2–1, 10–38 and 80–6,900, 10–180, 
67–500 ppb, respectively (Iizuka and Masuda, 1979). 
 Witkonton and Ercegovich (1972) studied the transformation of chlordimeform in six different 
fruits following foliar spray application. They found p′-chloro-o-formotoluidide was the only 
major metabolite identified in apples, pears, cherries, plums, strawberries, and peaches. 
 Chemical/Physical. Reacts with acids forming soluble salts (Hartley and Kidd, 1987). 
 Emits toxic fumes of nitrogen oxides and chlorine when heated to decomposition (Sax and 
Lewis, 1987). 
 
CHLORIMURON-ETHYL 
CASRN: 90982-32-4; molecular formula: C15H15O2ClN4O6S; FW: 414.82 
 Chemical/Physical. The pseudo-first-order hydrolysis rate constants of chlorimuron in aqueous 
buffers solutions at 40 °C were 0.1536/d at pH 4 and 22 °C and at 40 °C: 2.9502/d at pH 4, 2.47 x 
10-2/d at pH 7, and 2.08 x 10-2/d at pH 10 (Berger and Wolfe, 1996). 
 
2-CHLOROBENZOIC ACID 
CASRN: 118-91-2; molecular formula: C7H5ClO2; FW: 156.57 
 Biological. Suflita et al. (1982) reported that 2-chlorobenzoic acid degraded under anaerobic 
conditions by a stable methanogenic bacterial consortium enriched from sludge. The primary 
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degradation pathway was dehalogenation forming benzoic acid as an intermediate before 
undergoing mineralization to chloride ions, methane, and carbon dioxide (Suflita et al., 1982). 
 
3-CHLOROBENZOIC ACID 
CASRN: 535-80-8; molecular formula: C7H5ClO2; FW: 156.57 
 Biological. Suflita et al. (1983) reported an enriched bacterial consortium degraded 3-
chlorobenzoic acid via delhalogenation yielding the intermediate benzoic acid before mineralizing 
to methane and carbon dioxide. 
 
CHLOROBENZILATE 
CASRN: 510–15–6; molecular formula: C16H14Cl2O3; FW: 325.21 
 Biological. Rhodotorula gracilis, a yeast isolated from an insecticide-treated soil, degraded 
chlorobenzilate in a basal medium supplemented by sucrose. Metabolites identified by this 
decarboxylation process were 4,4′-dichlorobenzilic acid, 4,4′-dichlorobenzophenone, and carbon 
dioxide (Miyazaki et al., 1969, 1970). 
 Soil. The half-life of chlorobenzilate in two fine sandy soils was estimated to be 1.5–5 wk 
(Wheeler et al., 1973). 
 Photolytic. Chlorobenzilate should not undergo direct photolysis because it does not absorb UV 
light at wavelengths greater than 290 nm (Gore et al., 1971). 
 Chemical/Physical. Emits toxic fumes of chlorine when heated to decomposition (Sax and 
Lewis, 1987). 
 
2-CHLOROBIPHENYL 
CASRN: 2051-60-7; molecular formula: C12H9Cl; FW: 188.65 
 Biological. Indigenous microbes in the Center Hill Reservoir, TN oxidized 2-chlorobiphenyl (a 
congener present in trace quantities) into chlorobenzoic acid and chlorobenzoylformic acid 
(chlorophenylglyoxylic acid). Biooxidation of the PCB mixture containing 54 wt % chlorine was 
not observed (Shiaris and Sayler, 1982). 
 Photolytic. Zhang and Hua (2000) studied the sonolytic destruction of 2-chlorobiphenyl (4.6 
µM) in an argon-saturated water. Sonication was conducted at 20 kHz at an acoustic intensity of 
30.8 W/cm. The pseudo-first-order rate constant was 2.1 x 10-3/sec. Biphenyl was the only 
compound detected when the initial concentration of 2-chlorobiphenyl was 54 µM. At a 
concentration of 5.2 µM, other products were detected including chlorides and one or more of the 
following: toluene, ethylbenzene, diethylbiphenyl, dibutenylbiphenyl, phenol, phenylphenol, di-
tert-butyl phenol, and cyclohexenyl diphenol. 
 
4-CHLOROBIPHENYL 
CASRN: 2051-62-9; molecular formula: C12H9Cl; FW: 188.65 
 Photolytic. Zhang and Hua (2000) studied the sonolytic destruction of 4-chlorobiphenyl (5.4 
µM) in an argon-saturated water. Sonication was conducted at 20 kHz at an acoustic intensity of 
30.8 W/cm. The pseudo-first-order rate constant was 1.6 x 10-3/sec. In addition to chlorides, one or 
more of the following compounds were detected as byproducts: toluene, ethylbenzene, diethylbi-
phenyl, dibutenylbiphenyl, phenol, phenylphenol, di-tert-butyl phenol, and cyclohexenyl diphenol. 
 Chemical/Physical. When 4-chlorobiphenyl a methanol/water solution (10:3) containing sodium 
methyl siliconate was irradiated with UV light (λ = 300 nm) for 5 h, >90% was converted to 
biphenyl. In the absence of sodium methyl siliconate, <5% was photolyzed (Hawari et al., 1991). 
 
2-CHLORODIPHENYLMETHANE 
CASRN: 29921-41-3; molecular formula: C13H11Cl; FW: 202.68 
 Biological. Saeger and Thompson (1980) studied the biodegradability of 32 halogenated 
diphenylmethanes exposed to activated sludge and river water microorganisms. In active river 
water, the amount of 2-chlorodiphenylmethane remaining was 6.5 and <5% after 5 and 10 d, 
respectively. In sterile river water, 71.6% remained after 20 d (Saeger and Thompson, 1980).  
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3-CHLORODIPHENYLMETHANE 
CASRN: 27798-38-5; molecular formula: C13H11Cl; FW: 202.68 
 Biological. Saeger and Thompson (1980) studied the biodegradability of 32 halogenated 
diphenylmethanes exposed to activated sludge and river water microorganisms. In active river 
water, the amount of 3-chlorodiphenylmethane remaining was 100.0 and <5% after 5 and 10 d, 
respectively. In sterile river water, 73.2% remained after 15 d (Saeger and Thompson, 1980).  
 
4-CHLORODIPHENYLMETHANE 
CASRN: 831-81-2; molecular formula: C13H11Cl; FW: 202.68 
 Biological. Saeger and Thompson (1980) studied the biodegradability of 32 halogenated 
diphenylmethanes exposed to activated sludge and river water microorganisms. In active river 
water, the amount of 4-chlorodiphenylmethane remaining was 99.8 and <5% after 5 and 10 d, 
respectively. In sterile river water, 97.1% remained after 20 d (Saeger and Thompson, 1980).  
 
o-CHLORONITROBENZENE 
CASRN: 88-73-3; molecular formula: C6H4ClNO2; FW: 157.55 
 Photolytic. An aqueous solution containing o-chloronitrobenzene and a titanium dioxide 
(catalyst) suspension was irradiated with UV light (λ >290 nm). Chloronitrophenols formed as the 
intermediate product. Continued irradiation caused further degradation yielding carbon dioxide, 
water, hydrochloric and nitric acids (Hustert et al., 1987). 
 
3-CHLOROPHENOL 
CASRN: 108-43-0; molecular formula: C6H5ClO; FW: 128.56 
 Photolytic. Irradiation of an aqueous solution containing 3-chlorophenol and titanium dioxide 
with UV light (λ >340 nm) resulted in the formation of chlorohydroquinone then to 
hydroxyhydroquinone. Identification of compounds from the oxidation of hydroxyhydroquinone 
to carbon dioxide were not identified because of the low concentrations (D’Oliveira et al., 1990). 
 Irradiation of an aqueous solution at 254 or 296 nm yielded essentially resorcinol in 80% yield 
(Boule et al., 1982). 
 Chemical/Physical. To a 70-mL aqueous solution containing 3-chlorophenol thermostated at 
25.0 °C was added ferrous sulfate and hydrogen peroxide solution (i.e., hydroxyl radicals). 
Concentrations of 3-chlorophenol were periodically determined with time. 3-Chlorophenol 
degraded more rapidly than the analogues 2- and 4-chlorophenol. The investigators reported that 
the oxidations of chlorophenols probably proceeds via a hydroxylated compound, followed by ring 
cleavage yielding aldehydes before mineralizing to carbon dioxide and chloride ions. At a given 
hydrogen peroxide concentration, when the ferrous ion concentration is increased, the reaction rate 
also increased. Ferric ions alone with hydrogen peroxide did not decrease the concentration of 
chlorophenols indicating that hydroxyl radicals were not formed. 
 
4-CHLOROPHENOL 
CASRN: 106-48-9; molecular formula: C6H5ClO; FW: 128.56 
 Photolytic. Lipczynska-Kochany and Bolton (1992) studied the partial photooxidation of 4-
chlorophenol (concentration held constant at 6.4 x 10 –4 M) in undegassed water containing 
hydrogen peroxide (70 mM). The solution was irradiated using two 100-J xenon flash lamps. After 
a single flash of irradiation in the absence of hydrogen peroxide, p-benzoquinone was the only 
photoproduct formed (98% yield). In the presence of hydrogen peroxide, a single flash of the 
solution yielded 4-chlorocatechol as the major product with lesser amounts of hydroquinone and 
1,2,4-trihydroxybenzene. After 10 flashed, hydroquinone and 1,2,4-trihydroxybenzene became the 
major products. 
 Chemical/Physical. Chemical oxidation of mono-, di-, and trichlorophenols using Fenton’s 
reagent were investigated by Barbeni et al. (1987). To a 70-mL aqueous solution containing 4-
chlorophenol thermostated at 25.0 °C was added ferrous sulfate and hydrogen peroxide solution 
(i.e., hydroxyl radicals). Concentrations of 4-chlorophenol were periodically determined with 
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time. The degradation rate of 4-chlorophenol and 2-chlorophenol were similar. Both compounds 
degraded less rapidly than 3-chlorophenol. The investigators reported that the oxidations of 
chlorophenols probably proceed via a hydroxylated compound, followed by ring cleavage yielding 
aldehydes before mineralizing to carbon dioxide and chloride ions. At a given hydrogen peroxide 
concentration, when the ferrous ion concentration is increased, the reaction rate also increased. 
Ferric ions alone with hydrogen peroxide did not decrease the concentration of chlorophenols 
indicating that hydroxyl radicals were not formed. 
 
3-CHLORO-1-PROPANOL 
CASRN: 627-30-5; molecular formula: C3H7ClO; FW: 94.54 
 Biological. Using the BOD technique to measure biodegradation, the mean 5-d BOD value (mM 
BOD/mM 3-chloro-1-propanol) and ThOD were 1.80 and 42.4%, respectively (Vaishnav et al., 
1987). 
 
CHLOROTHALONIL 
CASRN: 627-30-5; molecular formula: C8H4N2; FW: 94.54 
 Biological. Based on first-order biotic and abiotic rate constants of chlorothalonil in estuarine 
water and sediment/water systems, the estimated biodegradation half-lives were 8.1–10 and 1.8–5 
d, respectively (Walker et al., 1988). 
 Soil. Metabolites identified in soil were 1,3-dicyano-4-hydroxy-2,5,6-trichlorobenzene, 1,3-di-
carbamoyl-2,4,5,6-tetrachlorobenzene, and 1-carbamoyl-3-cyano-4-hydroxy-2,5,6-trichlorobenz-
ene (Rouchaud et al., 1988). The half-life varied from 4.1 d (Gilbert, 1976) to 1.5-3 months 
(Hartley and Kidd, 1987). 
 Plant. Degrades in plants to 4-hydroxy-2,5,6-trichloroisophthalonitrile (Hartley and Kidd, 
1987), 1,3-dicyano-4-hydroxy-2,5,6-trichlorobenzene, and 1,3-dicarbamoyl-2,4,5,6-tetrachloro-
benzene (Rouchaud et al., 1988). No evidence of degradation products were reported in apple 
foliage 15 d after application. The half-life of chlorothalonil was 4.1 d (Gilbert, 1976). 
 Chemical/Physical. Emits toxic fumes of nitrogen oxides, cyanides, and chlorine when heated to 
decomposition (Sax and Lewis, 1987). Chlorothalonil is resistant to hydrolysis under acidic 
conditions. At pH 9, chlorothalonil (0.5 ppm) hydrolyzed to 4-hydroxy-2,5,6-trichloroisophthalo-
nitrile and 3-cyano-2,4,5,6-tetrachlorobenzamide. Degradation followed first-order kinetics at a 
rate of 1.8% per day (Szalkowski and Stallard, 1977). 
 In water, chlorothalonil reacted with OH radicals at a rate of 5.2 x 1012/M·h at 25 °C (Armbrust, 
2000). 
 
CHLOROXURON 
CASRN: 1982-47-4; molecular formula: C15H15ClN2O2; FW: 290.75 
 Soil. Hartley and Kidd (1987) reported 4-(4-chlorophenoxy)aniline as a soil metabolite. 
Chloroxuron was degraded by microorganisms in humus soil and a sandy loam forming N′-(4-
chlorophenoxy)phenyl-N-methylurea, N′-(4-chlorophenoxy)phenylurea, and 4-(4-chlorophenoxy)-
aniline, and two minor unidentified compounds (Geissbühler et al., 1963). Residual activity in soil 
is limited to approximately 4 months (Hartley and Kidd, 1987). 
 Plant. In plants, chloroxuron is degraded to monomethylated and demethylated derivatives 
followed by decarboxylation forming 4-(4-chlorophenoxy)aniline (Humburg et al., 1989). 
 Photolytic. The UV irradiation of an aqueous solution containing chloroxuron for 13 h resulted 
in 90% decomposition of the herbicide. Products identified (% yield) were mono- (2.2%) and 
didemethylated (4.2%) products and carbon dioxide (64%) (Plimmer, 1970). 
 Chemical/Physical. Hydrolyzes in strong acids and bases forming 4-(4-chlorophenoxy)aniline 
(Hartley and Kidd, 1987). Emits toxic fumes of nitrogen oxides, cyanides, and chlorine when 
heated to decomposition (Sax and Lewis, 1987). 
 
CHLORPHENAMIDINE 
CASRN: 6164-98-3; molecular formula: C10H13ClN2; FW: 196.68 
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 Chemical/Physical. The following compounds were identified as metabolites in rice plants after 
treatment with chlorphenamidine: N′-(4-chloro-o-tolyl)-N-methyl formamidine, N′-formyl-4-
chloro-o-toluidine, and 4-chloro-o-toluidine (Lizuka and Masuda, 1979). 
 
CHLORPROPHAM 
CASRN: 101-21-3; molecular formula: C10H12ClNO2; FW: 213.67 
 Soil. Hydrolyzes in soil forming 3-chloroaniline (Bartha, 1971; Hartley and Kidd, 1987; Smith, 
1988). In soil, Pseudomonas striata Chester, a Flavobacterium sp., an Agrobacterium sp., and an 
Achromobacter sp. readily degraded chlorpropham to 3-chloroaniline and 2-propanol. Subsequent 
degradation by enzymatic hydrolysis yielded carbon dioxide, chloride ions, and unidentified 
compounds (Kaufman, 1967). 
 Hydrolysis products that may form in soil and in microbial cultures include N-phenyl-3-chloro-
carbamic acid, 3-chloroaniline, 2-amino-4-chlorophenol, monoisopropyl carbonate, 2-propanol, 
carbon dioxide, and condensation products (Rajagopal et al., 1984). The reported half-lives in soil 
at 15 and 29 °C were 65 and 30 d, respectively (Hartley and Kidd, 1987). 
 Plant. Chlorpropham is rapidly metabolized in plants (Ashton and Monaco, 1991). Metabolites 
identified in soybean plants include isopropyl-N-4-hydroxy-3-chlorophenylcarbamate, 1-hydroxy-
2-propyl-3′-chlorocarbanilate, and isopropyl-N-5-chloro-2-hydroxyphenylcarbamate. Isopropyl-N-
4-hydroxy-3-chlorophenylcarbamate was the only metabolite identified in cucumber plants 
(Humburg et al., 1989). 
 Photolytic. The photodegradation rate of chlorpropham in aqueous solution was enhanced in the 
presence of a surfactant (TMN-10) (Tanaka et al., 1981). In a later study, Tanaka et al. (1985) 
studied the photolysis of chlorpropham (50 mg/L) in aqueous solution using UV light (λ = 300 
nm) or sunlight. After 10 h of irradiation, 40% degraded yielding <1% of a hydroxylated biphenyl 
product (2′-hydroxy-3,4′-biphenylcarbamic acid diisopropyl ester) and hydrogen chloride. The 
biphenyl product probably formed from the coupling of photoexcited chlorpropham with the 
intermediate compound isopropyl 3-hydroxycarbanilate. 
 Chemical/Physical. Emits toxic phosgene fumes when heated to decomposition (Sax and Lewis, 
1987). In a 0.50 N sodium hydroxide solution at 20 °C, chlorpropham hydrolyzed to aniline 
derivatives. The half-life of this reaction was 3.5 d (El-Dib and Aly, 1976). Simple hydrolysis 
leads to the formation of 3-chlorophenylcarbamic acid and 2-propanol. The acid is very unstable 
and is spontaneously converted to 3-chloroaniline and carbon dioxide (Still and Herrett, 1976). 
 
CHLORSULFURON 
CASRN: 64902-72-3; molecular formula: C12H12ClN5O4S; FW: 357.78 
 Soil. Degrades in soil via hydrolysis followed by microbial degradation forming low molecular 
weight, inactive compounds. The estimated half-life was reported to range from 4 to 6 wk (Hartley 
and Kidd, 1987; Cremlyn, 1991). Microorganisms capable of degrading chlorsulfuron are 
Aspergillis niger, Streptomyces griseolus, and Penicillium sp. (Humburg et al., 1989). One 
transformation product reported in field soils is 2-chlorobenzenesulfonamide (Smith, 1988). 
 The reported dissipation rate of chlorsulfuron in surface soil is 0.024/day (Walker and Brown, 
1983). The persistence of chlorsulfuron decreased when soil temperature and moisture were 
increased (Walker and Brown, 1983; Thirunarayanan et al., 1985). 
 Plant. Chlorsulfuron is metabolized by plants to hydroxylated, nonphytotoxic compounds 
including 2-chloro-N-(((4-methoxy-6-methyl-1,3,5-triazin-2-yl)amino)carbonyl)benzenesulfon-
amide (Duke et al., 1991). Devine and Born (1985) and Peterson and Swisher (1985) reported that 
the uptake of chlorsulfuron in Canada thistle leaves ranged from 23 to 43% after 2 d. The uptake 
in roots is higher under slightly acidic conditions. Fredrickson and Shea (1986) reported 12% of 
14C-chlorsulfuron was taken up in the roots at soil pH 5.9. 
 Photolytic. The reported photolysis half-lives of chlorsulfuron in distilled water, methanol, and 
natural creek water at l >290 nm were 18, 92, and 18 h, respectively. In all cases, 2-chlorobenzene-
sulfonamide, 2-methoxy-4-methyl-6-amino-1,3,5-triazine, and trace amounts of the tentatively 
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identified compound nitroso-2-chlorophenylsulfone formed as photoproducts (Herrmann et al., 
1985). 
 Chemical/Physical. The pseudo-first-order hydrolysis rate constants of chlorsulfuron in aqueous 
buffers solutions at 40 °C were 0.1489/d at pH 4 and 22 °C and at 40 °C: 1.3869/d at pH 4, 6.6 x 
10-3/d at pH 7, and 1.26 x 10-2/d at pH 10 (Berger and Wolfe, 1996). In water, chlorsulfuron 
reacted with OH radicals at a rate of 6.9 x 1012/M·h at 25 °C (Armbrust, 2000). 
 
CHLORTHAL-DIMETHYL 
CASRN: 1861-32-1; molecular formula: C10H6Cl4O4; FW: 331.99 
 Soil. Bartha and Pramer (1967) reported that chlorthal-dimethyl was degraded by soil 
microorganisms via cleavage forming propionic acid and 3,4-dichloroaniline. The acid was 
mineralized to carbon dioxide and water and two molecules of 3,4-dichloroaniline condensed 
yielding 3,3′4,4′-tetrachlorobiphenyl. Metabolites identified in soil and turfgrass thatch include 
monomethyl tetrachloroterephthalate and 2,3,5,6-tetrachloroterephthalic acid (Hartley and Kidd, 
1987; Krause and Niemczyk, 1990). Residual activity in soil and the half-life in soil were reported 
to be approximately 3 months (Hartley and Kidd, 1987; Worthing and Hance, 1991). 
 
CINNAMIC ACID 
CASRN: 140-10-3; molecular formula: C9H8O2; FW: 148.16 
 Biological. Healy and Young (1979) studied the degradation of cinnamic acid under strict 
anaerobic conditions using a serum-bottle variation of the Hungate technique. The medium was 
inoculated to 10% (vol/vol) seed from a laboratory anaerobic digester fed primary sewage sludge. 
To ensure no oxygen was present, the methanogenic enrichment culture was flushed with oxygen-
free gas for 20 min before incubating in the dark at 35 °C. After a 13-d acclimation period, the 
amount of methane and carbon dioxide produced in 28 d was 87% of theoretical. 
 
CROTOXYPHOS 
CASRN: 7700-17-6; molecular formula: C14H19O6P; FW: 314.28 
 Chemical/Physical. Emits toxic fumes of phosphorus oxides when heated to decomposition. 
 
CYANAZINE 
CASRN: 21725-46-2; molecular formula: C9H13ClN6; FW: 240.70 
 Soil. In sandy loam soils (foc = 0.01), the half-life is 12–15 d. However, in silt loam (foc = 0.028) 
and clay loam (foc = 0.03) soils, the reported half-life is 20–25 d (Humburg et al., 1989). The 
half-life of cyanazine is longer in alkaline soils (pH >7.5) than in acidic soils (pH <5.5) (Humburg 
et al., 1989). 
 Groundwater. According to the U.S. EPA (1986) cyanazine has a high potential to leach to 
groundwater. Cyanazine amide was identified as a metabolite in groundwater in corn fields (Muir 
and Baker, 1976). 
 Plant. In plants, cyanazine is degraded by elimination of the ethyl group, hydration of the cyano 
group, and the removal and replacement of the chlorine atom by a hydroxyl group (Humburg et 
al., 1989). 
 Chemical/Physical. In laboratory tests, the nitrile group was hydrolyzed to the corresponding 
carboxylic acid. The rate of hydrolysis is faster at higher temperatures and low pHs (Grayson, 
1980). The chlorine atom may be replaced by a hydroxyl group forming 2((4-hydroxy-6-(ethyl-
amino)-s-triazin-2-yl)amino)-2-methylpropanenitrile (Hartley and Kidd, 1987). 
 
CYCLOATE 
CASRN: 1134-23-2; molecular formula: C11H21NOS; FW: 215.36 
 Soil. The reported half-life in soil is approximately 4–8 wk (Hartley and Kidd, 1987). 
 Plant. Cycloate is rapidly metabolized in sugarbeets to carbon dioxide, ethylcyclohexylamine, 
sugars, amino acids, and other natural constituents (Humburg et al., 1989). 
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 Chemical/Physical. In the gas phase, cycloate reacts with hydroxyl and NO3 radicals but not 
with ozone. With hydroxy radicals, cleavage of the cyclohexyl ring was suggested leading to the 
formation of a compound tentatively identified as C2H5(CHO)NC(O)SC2H5. The calculated 
photolysis lifetimes of cycloate in the troposphere with hydroxyl and NO3 radicals are 5.2 h and 
1.4 d, respectively. The relative reaction rate constants for the reaction of cycloate with OH and 
nitrate radials are 3.54 x 10-11 and 3.29 x 10-14 cm3/molecule⋅sec, respectively (Kwok et al., 1992). 
 
CYFLUTHRIN 
CASRN: 68359-37-5; molecular formula: C22H18Cl2FNO3; FW: 434.30 
 Photolytic. The photodegradation rate of cyfluthrin in water increased in the presence of humic 
acid. Under simulated sunlight, the half-lives of cyfluthrin in water containing 0 and 10 mg/L of 
humic acid-potassium salt were 16 and 4.0 h, respectively (Jensen-Korte et al., 1987). 
 
CYPERMETHRIN 
CASRN: 52315-07-8; molecular formula: C22H19Cl2NO3; FW: 416.30 
  Soil. The major soil metabolite was 3-phenoxybenzoic acid (Hartley and Kidd, 1987). 
 Chemical/Physical. The hydrolysis half-lives of cypermethrin in a sterile 1% ethanol/water 
solution at 25 °C and pH values of 4.5, 6.0, 7.0, and 8.0, were 99, 69, 63, and 50 wk, respectively 
(Chapman and Cole, 1982). 
 
CYROMAZINE 
CASRN: 66215-27-8; molecular formula: C6H10N6; FW: 166.19 
  Chemical/Physical. Cyromazine will react with mineral acids (e.g., hydrochloric acid, sulfuric 
acid) forming water-soluble salts. 
 
1-DECANOL 
CASRN: 112-30-1; molecular formula: C10H22O; FW: 158.28 
 Biological. Using the BOD technique to measure biodegradation, the mean 5-d BOD value (mM 
BOD/mM 1-decanol) and ThOD were 5.44 and 36.3%, respectively (Vaishnav et al., 1987). 
 
DALAPON-SODIUM 
CASRN: 127-20-8; molecular formula: C3H3Cl2NaO2; FW: 164.95 
 Soil. Undergoes dechlorination and the liberation of carbon dioxide in soil. The residual activity 
is limited to approximately 3–4 months (Hartley and Kidd, 1987). The average half-life for 
dalapon-sodium in soil incubated in the laboratory under aerobic conditions was 15 d (Namdeo, 
1972). 
 Photolytic. Dalapon (free acid) is subject to photodegradation. When an aqueous solution (0.25 
M) was irradiated with UV light at 253.7 nm at 49 °C, 70% degraded in 7 h. Pyruvic acid is 
formed which is subsequently decarboxylated to acetaldehyde, carbon dioxide, and small 
quantities of 1,1-dichloroethane (2–4%) and a water-insoluble polymer (Kenaga, 1974). The 
photolysis of an aqueous solution of dalapon (free acid) by UV light (λ = 2537 Å) yielded chloride 
ions, carbon dioxide, carbon monoxide, and methyl chloride at quantum yields of 0.29, 0.10, 0.02, 
and 0.02, respectively (Baxter and Johnston, 1968). 
 Chemical/Physical. Slowly reacts with moisture at room temperature forming pyruvic acid 
(Frank and Demint, 1969; Kenaga, 1974), hydrochloric acid, and sodium chloride (Kenaga, 1974; 
Wolfe et al., 1990). The reported hydrolysis half-life of dalapon sodium salt at low concentrations 
(<1%) and temperatures less than 25 °C is several months (Kenaga, 1974). 
 Products reported from the combustion of the free acid (dalapon) at 900 °C include carbon 
monoxide, carbon dioxide, chlorine, and hydrochloric acid (Kennedy et al., 1972a). 
 
DAZOMET 
CASRN: 533-74-4; molecular formula: C5H10N2S2; FW: 162.28 
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 Soil. Soil metabolites include formaldehyde, hydrogen sulfide, methylamine, and 
methyl(methylaminomethyl)dithiocarbamic acid (Hartley and Kidd, 1987), the latter decomposing 
to methyl isothiocyanate (Ashton and Monaco, 1991; Hartley and Kidd, 1987; Cremlyn, 1991). 
The rate of decomposition is dependent upon the soil type, temperature, and humidity (Cremlyn, 
1991). 
 Chemical/Physical. Hydrolyzes in acidic solutions forming carbon disulfide, methylamine, and 
formaldehyde (Hartley and Kidd, 1987; Humburg et al., 1989). These compounds are probably 
formed following the decomposition of dazomet with alcohol and water (Windholz et al., 1983). 
 Emits nitrogen and sulfur oxides when heated to decomposition (Sax and Lewis, 1987). 
 
2-DECANONE 
CASRN: 693-54-9; molecular formula: C10H20O; FW: 156.27 
 Biological. Using the BOD technique to measure biodegradation, the mean 5-d BOD value (mM 
BOD/mM 2-decanone) and ThOD were 6.97 and 48.1%, respectively (Vaishnav et al., 1987). 
 
DESMEDIPHAM 
CASRN: 13684-56-5; molecular formula: C16H16N2O4; FW: 300.32 
 Soil. Degrades in soil forming the intermediate 3-hydroxycarbanilate (Worthing and Hance, 
1991). The reported half-lives in soil are 70 d, 20 h, and 10 min at pH values of 5, 7, and 9, 
respectively (Worthing and Hance, 1991). 
 Plant. In sugar beets, 3-aminophenol and ethyl-N-(3-hydroxyphenyl)carbamate were identified 
as metabolites (Hartley and Kidd, 1987). 
 
DIALIFOR 
CASRN: 10311-84-9; molecular formula: C14H17ClNO4PS2; FW: 393.85 
 ChemicalPhysical. The hydrolysis half-lives at pH 7.4 and 20 and 37.5 °C were 14 and 1.8 h, 
respectively. At pH 6.1 and 20 °C, the hydrolysis half-life was 15 d (Freed et al., 1979). 
 
DIALIFOS 
CASRN: 10311-84-9; molecular formula: C14H17ClNO4PS2; FW: 393.84 
 Chemical/Physical. Though no products were identified, the hydrolysis half-lives at 20 °C were 
15 d and 14 h at pH 6.1 and pH 7.4, respectively (Freed et al., 1979, 1979a). 
 
DIALLATE 
CASRN: 2303-16-4; molecular formula: C10H17Cl2NOS; FW: 270.21 
 Soil. Soil metabolites include 2,3-dichloroallyl alcohol, 2,3-dichloroallyl mercaptan (Hartley 
and Kidd, 1987), and carbon dioxide (Smith, 1988). The formation of the alcohol occurs via 
hydrolysis of the ester linkage and transthiolation of the allylic group (Kaufman, 1967). In an 
agricultural soil, 14CO2 was the only biodegradation identified; however, bound residue and traces 
of benzene and water-soluble radioactivity were also detected in large amounts (Anderson and 
Domsch, 1980). The reported half-lives in soil range from 2 to 4 wk (Smith and Fitzpatrick, 1970) 
to approximately 30 d (Hartley and Kidd, 1987). Diallate did not migrate deeper than 5 cm on test 
field plots (Smith et al., 1970). In four microbially-active agricultural soils, the half-life was 4 wk 
but in sterilized soil the half-life was 20 wk (Anderson and Domsch, 1976). 
 Plant. In plants, diallate is metabolized and carbon dioxide is released (Hartley and Kidd, 1987). 
Diallate undergoes cis/trans isomerization and oxidative cleavage when irradiated at 300 nm 
forming 2,3-dichloroacrolein and 2-chloroacrolein as products (Ruzo and Casida, 1985). 
 Photolytic. Irradiation of diallate was also conducted in oxygenated chloroform or water until a 
10% conversion was obtained. Products formed included acetaldehyde, 2,3-dichloroacrolein, and 
trace amounts of 2-chloroacrolein (Ruzo and Casida, 1985). 
 Chemical/Physical. Emits toxic fumes of chlorine, nitrogen, and sulfur oxides when heated to 
decomposition (Sax and Lewis, 1987). Though no products were reported, the calculated 
hydrolysis half-life at 25 °C and pH 7 is 6.6 yr (Ellington et al., 1988). 
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DIAZINON 
CASRN: 333-41-5; molecular formula: C12H21N2O3PS FW: 304.35 
 Soil. The half-lives for the degradation of diazinon in a silty clay (pH 5.5) and sandy clay (pH 
6.9) were 36 and 28 d, respectively (Sattar, 1990). 
 Biological. Sethunathan and Yoshida (1973a) isolated a Flavobacterium sp. (ATCC 27551) from 
rice paddy water that metabolized diazinon as the sole carbon source. Diazinon was readily 
hydrolyzed to 2-isopropyl-4-methyl-6-hydroxypyrimidine under aerobic conditions but less 
rapidly under anaerobic conditions. This bacterium as well as enrichment cultures isolated from a 
diazinon-treated rice field mineralized the hydrolysis product to carbon dioxide (Sethunathan and 
Pathak, 1971; Sethunathan and Yoshida, 1973). Rosenberg and Alexander (1979) demonstrated 
that two strains of Pseudomonas grew on diazinon and produced diethyl phosphorothioate as the 
major end product. The rate of microbial degradation increased in the presence of an enzyme 
(parathion hydrolase), produced by a mixed culture of Pseudomonas sp. (Honeycutt et al., 1984). 
 Soil. Hydrolyzes in soil to 2-isopropyl-4-methyl-2-hydroxypyrimidine, O,O-diethyl phos-
phorothioic acid, carbon dioxide (Bartsch, 1974; Getzin, 1967; Lichtenstein et al., 1968; 
Sethunathan and Pathak, 1972; Sethunathan and Yoshida, 1969; Somasundaram and Coats, 1991; 
Wolfe et al., 1976), and tetraethyl pyrophosphate (Paris and Lewis, 1973). The half-life of 
diazinon in soil was observed to be inversely proportional to temperature and soil moisture content 
(Getzin, 1968). Seven months after diazinon was applied on a sandy loam (2 kg/ha), only 1% of 
the total applied amount remained and 10% was detected in a peat loam (Suett, 1971). 
 The reported half-life in soil is 32 d (Jury et al., 1987). Reported half-lives in soil following 
incubation of 10 ppm diazinon in sterile sand loam, sterile organic soil, nonsterile sandy loam, and 
nonsterile organic soil are 12.5, 6.5, <1, and 2 wk, respectively (Miles et al., 1979). The reported 
half-life of diazinon in sterile soil at pH 4.7 was 43.8 d (Sethunathan and MacRae, 1969). Major 
metabolites identified were diethyl thiophosphoric acid, 2-isopropyl-4-methyl-6-hydroxy-
pyrimidine, and carbon dioxide (Konrad et al., 1967). When soil is sterilized, the persistence of 
diazinon increased more so than changes in soil moisture, soil type or rate of application 
(Bro-Rasmussen et al., 1968). The half-lives for diazinon in flooded soil incubated in the 
laboratory ranged from 4 to 17 d with an average half-life of 10 d (Laanio et al., 1972; 
Sethunathan and MacRae, 1969; Sethunathan and Yoshida, 1969). The mineralization half-life for 
diazinon in soil was 5.1 yr (Sethunathan and MacRae, 1969; Sethunathan and Yoshida, 1969). 
 The half-lives of diazinon in a sandy loam, clay loam, and an organic amended soil under 
nonsterile conditions were 66–1,496, 49–1,121, and 14–194 d, respectively, while under sterile 
conditions the half-lives were 57–1,634, 46–1,550, and 14–226 d, respectively (Schoen and 
Winterlin, 1987). 
 In a silt loam and sandy loam, reported Rf values were 0.86 and 0.88, respectively (Sharma et 
al., 1986). 
 Surface Water. In estuarine water, the half-life of diazinon ranged from 8.2 to 10.2 d (Lacorte et 
al., 1995). 
 Groundwater. According to the U.S. EPA (1986) diazinon has a high potential to leach to 
groundwater. 
 Plant. Diazinon was rapidly absorbed by and translocated in rice plants. Metabolites identified 
in both rice plants and a paddy soil were 2-isopropyl-4-methyl-6-hydroxypyrimidine (hydrolysis 
product), 2-(1′-hydroxy-1′-methyl)ethyl-4-methyl-6-hydroxypyrimidine, and other polar com-
pounds (Laanio et al., 1972). Oxidizes in plants to diazoxon (Laanio et al., 1972; Ralls et al., 1966; 
Wolfe et al., 1976) although 2-isopropyl-4-methylpyrimidin-6-ol was identified in bean plants 
(Kansouh and Hopkins, 1968) and as a hydrolysis product in soil (Somasundaram et al., 1991) and 
water (Suffet et al., 1967). Five d after spraying, pyrimidine ring-labeled 14C-diazinon was 
oxidized to oxodiazinon which then hydrolyzed to 2-isopropyl-4-methylpyrimidin-6-ol which, in 
turn, was further metabolized to carbon dioxide (Ralls et al., 1966). Diazinon was transformed in 
field-sprayed kale plants to hydroxydiazinon {O,O-diethyl-O-[2-(2′-hydroxy-2′-propyl)-4-methyl-
6-pyrimidinyl] phosphorothioate} which was not previously reported (Pardue et al., 1970). 
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 Diazinon rapidly disappeared from cotton leaves within 24 h. The concentrations of diazinon 
residues on cotton leaf following application after 0, 24, 48, 72, and 96 h were 32.9, 7.56, 4.51, 
2.24, and 3.32 mg/m2, respectively (Ware et al., 1978). 
 Photolytic. Direct photolysis of diazinon should occur because it absorbs UV light at 
wavelengths greater then 290 nm (Gore et al., 1971). Hydroxydiazinon was reported as a product 
of UV irradiation of diazinon (Paris and Lewis, 1973). When diazinon in an aqueous buffer 
solution (25 °C and pH 7.0) was exposed to filtered UV light (λ >290 nm) for 24 h, 36% 
decomposed to 2-isopropyl-6-methylpyrimidin-4-ol. The photolysis half-life for this reaction was 
calculated to be 15 d (Burkhard and Guth, 1979). 
 Chemical/Physical. In water, diazinon is hydrolyzed following first-order kinetics forming 
2-isopropyl-4-methyl-6-hydroxypyrimidine and diethyl thiophosphoric acid or diethyl phosphoric 
acid in the pH range 3.1 to 10.4. At pH values of 7.4 and 10.4, the persistence of diazinon is 185 
and <6 d, respectively (Gomaa et al., 1969). Cowart et al. (1971) reported a half-life of 
approximately 2–3 wk in a neutral solution at room temperature. Chapman and Cole (1982) 
reported the following hydrolysis half-lives of diazinon in a sterile 1% ethanol/water solution at 25 
°C: 0.45, 2.0, 7.8, 10, and 7.7 wk at pH values of 4.5, 5.0, 6.0, 7.0, and 8.0, respectively. Diazoxon 
was also found in fogwater collected near Parlier, CA (Glotfelty et al., 1990). 
 It was suggested that diazinon was oxidized in the atmosphere during daylight hours prior to its 
partitioning from the vapor phase into the fog. On 12 January 1986, the distribution of diazinon 
(1.6 ng/m3) in the vapor phase, dissolved phase, air particles, and water particles were 76.1, 19.8, 
3.7, and 0.4%, respectively. For diazoxon (0.82 ng/m3), the distribution in the vapor phase, 
dissolved phase, air particles and water particles were 13.4, 81.7, 4.9, and 0.02%, respectively 
(Glotfelty et al., 1990). 
 Diazinon begins to decompose at a temperature of 100 °C. During distillation procedures at this 
temperature, <0.5% is decomposed to 2-isopropyl-4-methyl-6-hydroxypyrimidine. When technical 
diazinon is dissolved in 20% hydrochloric acid, O,O,O-triethyl thiophosphate is formed (Gysin 
and Margot, 1958). Above 120 °C, diazinon decomposes and emits toxic fumes of phosphorus, 
nitrogen, and sulfur oxides (Sax and Lewis, 1987; Lewis, 1990; Windholz et al., 1983). 
 In excess water under acidic conditions, diazinon is hydrolyzed to 2-isopropyl-4-methyl-6-
hydroxypyrimidine and diethylthiophosphoric acid. With insufficient water, tetraethyl 
monothiopyrophosphate is formed (Sittig, 1985). 
 Diazinon is stable to hydrolysis over the pH range of 5–6 (Mortland and Raman, 1967). 
However, in the presence of a Cu(II) salt (as cupric chloride) or when present as the exchangeable 
Cu(II) cation in montmorillonite clays, diazinon is completely hydrolyzed via second-order 
kinetics in <24 h at 20 °C. The calculated half-life of diazinon (0.008 mmole) at 20 °C for this 
reaction is 4.0 h. It was suggested that decomposition in the presence of Cu(II) was a result of 
coordination of molecules to the copper atom with subsequent cleavage of the side chain 
containing the phosphorus atom forming O,O-ethyl-O-phosphorothioate and a compound with the 
empirical formula C7H12N2 (Mortland and Raman, 1967). 
 Diazinon in a buffered, aqueous solution is rapidly degraded by sodium hypochlorite (Clorox, 
5% aqueous solution). Initially, diazinon degraded to diazoxon (via oxidation of P=S bond to 
P=O), 2-isopropyl-4-methylpyrimidin-6-ol, and sulfate ion. The pyrimidinol compound, probably 
formed during the hydrolysis of diazoxon, underwent additional degradation forming three 
compounds including acetic acid. The final reaction products included trichloroacetate ion and 
chloroform. The rate of hydrolysis was pH dependent. In a carbonate-phosphate buffer solution 
(0.5–1.0 M), the half-lives were 3,000, 110, and 78 sec at pH 11.4, 10.3, and 10.0, respectively. At 
pH 13.1, diazinon did not react after 2 h using sodium hydroxide as the buffering agent. At pH 6.8, 
5.8, and 4.0, the reaction half-lives were 5,000, 430, and 600 sec, respectively (Dennis et al., 
1979a). 
 
DIBUTYL SULFIDE 
CASRN: 544-40-1; molecular formula: C8H18S; FW: 146.29 
 Chemical/Physical. MacLeod et al. (1984) studied the reaction of hydroxyl radicals (‘limiting 
reagent’) with dibutyl sulfide in a discharge flow reactor. The rate constants for this reaction at 20, 
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60, 100, and 200 °C were 5 x 10-11, 2.2 x 10-11, 1.2 x 10-11, 5.2 x 10-12 cm3/molecule⋅sec, 
respectively. 
 
DICAMBA 
CASRN: 1918-00-9; molecular formula: C8H6Cl2O3; FW: 221.04 
 Biological. In a model ecosystem containing sand, water, plants, and biota, dicamba was slowly 
transformed to 5-hydroxydicamba (10% after 32 d) which slowly underwent decarboxylation (Yu 
et al., 1975a). 
 Soil. Smith (1974) studied the degradation of 14C-ring- and 14C-carboxyl-labeled dicamba in 
moist prairie soils at 25 °C. After 4 wk, >50% of the herbicide degraded to the principal products 
3,6-dichlorosalicylic acid and carbon dioxide (Smith, 1974). 
 The half-lives for dicamba in soil incubated in the laboratory under aerobic conditions ranged 
from 0 to 32 d (Altom and Stritzke, 1973; Smith, 1973, 1974; Smith and Cullimore, 1975). In field 
soils, the half-lives for dicamba ranged from 6 to 10 d with an average half-life of 7 d (Scifres and 
Allen, 1973; Stewart and Gaul, 1977). The mineralization half-lives for dicamba in soil ranged 
from 147 to 309 d (Smith, 1974; Smith and Cullimore, 1975). In a Regina heavy clay, the loss of 
dicamba was rapid. Approximately 10% of the applied dosage was recovered after 5 wk. At the 
end of 5 wk, approximately 28% was transformed to 3,6-dichlorosalicylic acid and carbon dioxide 
(Smith, 1973a). 
 Groundwater. According to the U.S. EPA (1986) dicamba has a high potential to leach to 
groundwater. 
 Plant. Dicamba is hydrolyzed in wheat and Kentucky bluegrass plants to 
5-hydroxy-2-methoxy-3,6-dichlorobenzoic acid and 3,6-dichlorosalicylic acid at yields of 90 and 
5%, respectively. The remaining 5% was unreacted dicamba (Broadhurst et al., 1966). Dicamba 
was absorbed from treated soils, translocated in corn plants and then converted to 
3,6-dichlorosalicylic acid, 4-aminobenzoic acid, and benzoic acid (Krumzdorov, 1974). 
 Photolytic. When dicamba on silica gel plates was exposed to UV radiation (λ = 254 nm), it 
slowly degraded to the 5-hydroxy analog and water soluble compounds (Humburg et al., 1989). 
 Chemical/Physical. Reacts with alkalies (Hartley and Kidd, 1987), amines, and alkali metals 
(Worthing and Hance, 1991) forming water-soluble salts. 
 When dicamba was heated at 900 °C, carbon monoxide, carbon dioxide, chlorine, hydrochloric 
acid, oxygen, and ammonia were produced (Kennedy et al., 1972, 1972a). 
 In water, dicamba reacted with OH radicals at a rate of 4.8 x 1012/M·h at 25 °C (Armbrust, 
2000). 
 
DICAPTHON 
CASRN: 2463-84-5; molecular formula: C8H9ClNO5PS; FW: 297.65 
 ChemicalPhysical. The hydrolysis half-lives at pH 7.4 and 20 and 37.5 °C were 29 and 5.5 h, 
respectively. At pH 6.1 and 20 °C, the hydrolysis half-life was 49 d (Freed et al., 1979). 
 
DICHLOBENIL 
CASRN: 1194-65-6; molecular formula: C7H3Cl2N; FW: 172.02 
 Biological. A cell suspension of Arthrobacter sp., isolated from a hydrosol, degraded dichlo-
benil to 2,6-dichlorobenzamide (71% yield) and several unidentified water-soluble metabolites. 
This microorganism was capable of rapidly degrading dichlobenil in aerobic sediment-water 
suspensions and in enrichment cultures (Miyazaki et al., 1975). 
 Soil. The major soil metabolite is 2,6-dichlorobenzamide which degrades to 2,6-dichloro-
benzoic acid. The estimated half-lives ranged from 1 to 12 months (Hartley and Kidd, 1987). 
Under field conditions, dichlobenil persists from 2 to 12 months (Ashton and Monaco, 1991). The 
disappearance of dichlobenil from a hydrosol and pond water was primarily due to volatilization 
and biodegradation. The times required for 50 and 90% dissipation of the herbicide from a 
hydrosol were approximately 20 and 50 d, respectively (Rice et al., 1974). Dichlobenil has a high 
vapor pressure and volatilization should be an important process. Williams and Eagle (1979) found 
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that the half-life of dichlobenil was 4 wk in soil 4–8 wk after application. After 1 yr following 
application, the half-life increased to 1 yr. 
 Plant. In plants, dichlobenil is transformed into glucose conjugates, insoluble residues, and 
hydroxy products that are phytotoxic (Ashton and Monaco, 1991). These include three phytotoxic 
compounds, namely 2,6-dichlorobenzonitrile, 3-hydroxy-2,6-dichlorobenzonitrile, and 4-hydroxy-
2,6-dichlorobenzonitrile (Duke et al., 1991). Massini (1961) provided some evidence that 
dichlobenil is metabolized by plants. French dwarf beans, tomatoes, gherkins, and oat plants were 
exposed to a saturated atmosphere of dichlobenil at room temperature for 4 d. Most of the 
herbicide was absorbed and translocated by the plants in 3 d. After 6 d of exposure, bean seedlings 
were analyzed for residues using thin-layer plate chromatography. In addition to dichlobenil, 
another compound was found but it was not 2,6-dichlorobenzoic acid (Massini, 1963). 
 Surface Water. The time required for 50 and 90% dissipation of the herbicide from New York 
pond water was approximately 21 and 60 d, respectively (Rice et al., 1974). 
 Photolytic. When dichlobenil was irradiated in methanol with a 450-W mercury lamp and a 
Corex filter for 8 h, o-chlorobenzonitrile and benzonitrile formed as the major and minor products, 
respectively (Plimmer, 1970). 
 Chemical/Physical. Dichlobenil is hydrolyzed, especially in the presence of alkali, to 
2,6-dichlorobenzamide (Briggs and Dawson, 1970; Worthing and Hance, 1991). 
 Emits toxic fumes of nitrogen oxides and chlorine when heated to decomposition (Sax and 
Lewis, 1987). 
 
2,5-DICHLOROBENZOIC ACID 
CASRN: 50-79-3; molecular formula: C7H4Cl2O2; FW: 191.01 
 Biological. Suflita et al. (1982) reported that 2,5-dichlorobenzoic acid degraded under anaerobic 
conditions by a stable methanogenic bacterial consortium enriched from sludge. The primary 
degradation pathway was dehalogenation forming 2-chlorobenzoic acid (Suflita et al., 1982). 
 
3,4-DICHLOROBENZOIC ACID 
CASRN: 51-44-5; molecular formula: C7H4Cl2O2; FW: 191.01 
 Biological. Suflita et al. (1982) reported that 3,4-dichlorobenzoic acid degraded under anaerobic 
conditions by a stable methanogenic bacterial consortium enriched from sludge. The primary 
degradation pathway was dehalogenation forming 4-chlorobenzoic acid (Suflita et al., 1982). 
 
3,5-DICHLOROBENZOIC ACID 
CASRN: 51-36-5; molecular formula: C7H4Cl2O2; FW: 191.01 
 Biological. Suflita et al. (1983) reported an enriched bacterial consortium degraded 3,5-
dichlorobenzoic acid via delhalogenation yielding 3-chlorobenzoic acid which degraded to 
benzoic acid before mineralizing to methane and carbon dioxide. In an earlier study, Suflita et al. 
(1982) reported that 3,5-dichlorobenzoic acid degraded under anaerobic conditions by a stable 
methanogenic bacterial consortium enriched from sludge. The primary degradation pathway was 
dehalogenation forming the intermediates 3-chlorobenzoic acid and benzoic acid and 
mineralization products (chloride ions, methane and carbon dioxide). 
2,6-DICHLOROBENZONITRILE 
CASRN: 1194-65-6; molecular formula: C7H3Cl2N; FW: 172.01 
 Biological. In a 42-d experiment, 14C-labeled 2,6-dichlorobenzonitrile applied to soil-water 
suspensions under aerobic and anaerobic conditions gave 14CO2 yields of 0.5 and <0.01%, 
respectively (Scheunert et al., 1987). 
 
2,4′-DICHLOROBIPHENYL 
CASRN: 34883-43-7; molecular formula: C12H8Cl2; FW: 223.10 
 Biological. A strain of Pseudomonas, isolated from activated sludge and grown with biphenyl as 
the sole carbon source, degraded 2,4′-dichlorobiphenyl yielding the following compounds: two 
monochlorobenzoic acids, two monohydroxydichlorobiphenyls, and a yellow hydroxyloxo-
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(chlorophenyl)chlorohexadienoic acid. Irradiation of the mixture containing these compounds led 
to the formation of two monochloroacetophenones and the disappearance of the yellow compound 
(Baxter and Sutherland, 1984). 
 
2,4-DICHLORODIPHENYLMETHANE 
CASRN: not available; molecular formula: C13H10Cl2; FW: 237.13 
  Biological. Saeger and Thompson (1980) studied the biodegradability of 32 halogenated 
diphenylmethanes exposed to activated sludge and river water microorganisms. In sterile and 
active river water, the amount of 2,4-dichlorodiphenylmethane remaining respectively was 95.2 
and 94.5% after 5 d, 89.5 and 3.4% after 10 d, 97.2 and 0.9% after 15 d, and 93.4 and 0.3% after 
20 d (Saeger and Thompson, 1980).  
 
2,5-DICHLORODIPHENYLMETHANE 
CASRN: not available; molecular formula: C13H10Cl2; FW: 237.13 
 Biological. Saeger and Thompson (1980) studied the biodegradability of 32 halogenated 
diphenylmethanes exposed to activated sludge and river water microorganisms. In sterile and 
active river water, the amount of 2,5-dichlorodiphenylmethane remaining respectively was 100.0 
and 96.9% after 5 d, 97.6 and 77.6% after 10 d, 85.5 and 8.1% after 15 d, and 100.0 and 16.1% 
after 20 d (Saeger and Thompson, 1980). 
 
2,6-DICHLORODIPHENYLMETHANE 
CASRN: not available; molecular formula: C13H10Cl2; FW: 237.13 
 Biological. Saeger and Thompson (1980) studied the biodegradability of 32 halogenated 
diphenylmethanes exposed to activated sludge and river water microorganisms. In sterile and 
active river water, the amount of 2,6-dichlorodiphenylmethane remaining respectively was 100.0 
and 76.2% after 5 d, 71.5 and 59.1% after 10 d, 70.1 and 57.9% after 15 d, and 80.4 and 17.9% 
after 20 d (Saeger and Thompson, 1980). 
 
3,4-DICHLORODIPHENYLMETHANE 
CASRN: not available; molecular formula: C13H10Cl2; FW: 237.13 
 Biological. Saeger and Thompson (1980) studied the biodegradability of 32 halogenated 
diphenylmethanes exposed to activated sludge and river water microorganisms. In sterile and 
active river water, the amount of 3,4-dichlorodiphenylmethane remaining respectively was 84.5 
and 43.9% after 5 d, 83.2 and 9.7% after 10 d, 99.5 and 0.7% after 15 d, and 83.1 and 0.5% after 
20 d (Saeger and Thompson, 1980). 
 
2,3-DICHLORONITROBENZENE 
CASRN: 3209-22-1; molecular formula: C6H3Cl2NO2; FW: 192.00 
 Photolytic. An aqueous solution containing 2,3-dichloronitrobenzene and a titanium dioxide 
(catalyst) suspension was irradiated with UV light (λ >290 nm). 2,3-Dichloro-1,5-dinitrophenol 
formed as the intermediate product. Continued irradiation caused further degradation yielding 
carbon dioxide, water, hydrochloric and nitric acids (Hustert et al., 1987). 
 
3,4-DICHLORONITROBENZENE 
CASRN: 99-54-7; molecular formula: C6H3Cl2NO2; FW: 192.00 
 Photolytic. An aqueous solution containing 3,4-dichloronitrobenzene and a titanium dioxide 
(catalyst) suspension was irradiated with UV light (λ >290 nm). 3,4-Dichloro-1,5-dinitrophenol 
formed as the intermediate product. Continued irradiation caused further degradation yielding 
carbon dioxide, water, hydrochloric and nitric acids (Hustert et al., 1987). 
 
3,4-DICHLOROPHENOL 
CASRN: 95-77-2; molecular formula: C6H4Cl2O; FW: 163.00 
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 Chemical/Physical. Chemical oxidation of mono-, di-, and trichlorophenols using Fenton’s 
reagent were investigated by Barbeni et al. (1987). To a 70-mL aqueous solution containing 3,4-
dichlorophenol thermostated at 25.0 °C was added ferrous sulfate and hydrogen peroxide solution 
(i.e., hydroxyl radicals). Concentrations of 3,4-dichlorophenol were periodically determined with 
time. 3,4-Dichlorophenol degraded less rapidly than the monochlorophenols suggesting that 
chloroaliphatic compounds formed as intermediates before mineralizing to carbon dioxide and 
chloride ions. At a given hydrogen peroxide concentration, when the ferrous ion concentration is 
increased, the reaction rate also increased. Ferric ions alone with hydrogen peroxide did not 
decrease the concentration of chlorophenols indicating that hydroxyl radicals were not formed. 
 
1,3-DICHLOROPROPANE 
CASRN: 142-28-9; molecular formula: C3H6Cl2; FW: 112.99 
 Chemical/Physical. The experimentally determined hydrolysis half-life of 1,3-dichoropropane 
in water at 25 °C and pH 7 is 3.65 d (Jeffers et al., 1989). 
 
2,2-DICHLOROPROPANE 
CASRN: 594-20-7; molecular formula: C3H6Cl2; FW: 112.99 
 Chemical/Physical. The experimentally determined hydrolysis half-life of 2,2-dichoropropane 
in water at 25 °C and pH 7 is 1.46 d (Jeffers et al., 1989). 
 
DICLOFOP-METHYL 
CASRN: 51338-27–3; molecular formula: C16H14Cl2O4; FW: 341.20 
 Biological. Based on the first-order biotic and abiotic rate constants of diclofop-methyl in 
estuarine water and sediment/water systems, the estimated biodegradation half-lives were 0.24–
12.4 and 0.11–2.2 d, respectively (Walker et al., 1988). 
 Soil. Under aerobic conditions, diclofop-methyl decomposes in soil forming diclofop-acid 
(Smith, 1977, 1979a; Hartley and Kidd, 1987; Humburg et al., 1989) which degraded to 4-(2,4-di-
chlorophenoxy)phenol (Smith, 1979), 4-(2,4-dichlorophenoxy)ethoxybenzene (Smith, 1977, 
1979a), and hydroxylated free acids (Hartley and Kidd, 1987; Humburg et al., 1989). The 
half-lives in sandy soils and sandy clay soils were reported to be 10 and 30 d, respectively (Ashton 
and Monaco, 1991). 
 
DICHLONE 
CASRN: 117-80-6; molecular formula: C10H4Cl2O2; FW: 227.06 
 Plant. In plants, dichlone loses both chlorine atoms and are replaced by sulphydryl groups 
forming a substituted dimercapto compound (Hartley and Kidd, 1987). 
 Photolytic. The UV absorption band for dichlone is 330 nm (Gore et al., 1971). Irradiation of di-
chlone in a variety of organic solvents (benzene, isopropanol, ethanol) using UV light produced 
dehalogenated compounds. In the absence or presence of oxygen, 2-chloro-1,4-naphthoquinone, 
1,4-naphthoquinone, and 1,4-naphthalenediol were produced. Continued irradiation in the pres-
ence of oxygen yielded phthalic acid and phthalic anhydride as the major products. In a mixture of 
benzene and isopropanol, dichlone degraded to the following minor products: 2-chloro-3-hydroxy-
1,4-naphthoquinone, 2-chloro-3-phenoxy-1,4-naphthoquinone, 2,3-dichloro-4-hydroxy-1-keto-2-
phenyl-1,2-dihydronaphthalene, and isopropyl-1-chloro-2,3-dioxo-1-indane-carboxylate (Ide et al., 
1979). 
 Chemical/Physical. Emits toxic fumes of chlorine when heated to decomposition (Sax and 
Lewis, 1987). 
 
DICOFOL 
CASRN: 115-32-2; molecular formula: C14H9Cl5O; FW: 370.51 
 Plant. The major metabolite reported on apples is p,p′-dichlorobenzophenone. On apples, dico-
fol concentrations decreased from 702 to 436 ppm after 15 d. p,p′-Dichlorobenzophenone 
increased from 25.5 ppm at time of spraying to 25.5 ppm 15 d after spraying (Archer, 1974). Four 
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d after spraying cucumbers with dicofol, residues decreased from 0.95–1.6 ppm to 0.4–1.5 ppm. 
No residues were detected 8 d after spraying (Nazer and Masoud, 1986). A half-life of 6 d was 
reported for dicofol in alfalfa (Akesson and Yates, 1964). 
 Chemical/Physical. When dicofol was exposed to sunlight for 20 d, a 10% yield of 
4,4′-dichlorobenzophenone was obtained. Solvents containing dicofol and exposed to UV light 
resulted in the formation of chlorobenzilic acid esters (Vaidyanathaswamy et al., 1981). 
Hydrolyzes in water forming p,p′-dichlorobenzophenone (Walsh and Hites, 1979). The hydrolysis 
half-lives of dicofol (400 mg/L initial concentration) at pH 8.2 and 10.2 were 1 h and 3 min, 
respectively (Walsh and Hites, 1979). 
 
DICROTOPHOS 
CASRN: 141-66-2; molecular formula: C8H16NO5P; FW: 237.20 
 Soil. The dimethylamino group is converted to an N-oxide then to –CH2OH and aldehyde 
groups which degraded via demethylation and hydrolysis (Hartley and Kidd, 1987). Dicrotophos 
is rapidly degraded under aerobic and anaerobic conditions forming N,N-dimethylacetoacetamide 
and 3-hydroxy-N,N-dimethylbutyramide as the major metabolites. Other metabolites included 
carbon dioxide and unextractable residues. The half-life of dicrotophos in a Hanford sandy loam 
soil was 3 d (Lee et al., 1989a). 
 Chemical/Physical. Dicrotophos emits toxic fumes of phosphorus and nitrogen oxides when 
heated to decomposition (Lewis, 1990; Sax and Lewis, 1987). 
 Dicrotophos is hydrolyzed in sodium hydroxide solutions forming dimethylamine. The 
hydrolysis half-lives at 38 °C and pH values of 1.1 and 9.1 were 100 and 50 d, respectively (Sittig, 
1985). Lee et al. (1989a) reported that the hydrolysis half-lives of dicrotophos in pH 5, 7, and 9 
buffer solutions at 25 °C were 117, 72, and 28 d, respectively. N,N-Dimethylacetoacetamide and 
O-Desmethyldicrotophos were the major products identified. 
 
DIENOCHLOR 
CASRN: 2227-17-0; molecular formula: C10H10; FW: 474.60 
 Plant. On plants, dienochlor was converted by sunlight to perchloro ketones (Quistad and 
Mulholland, 1983). 
 Chemical/Physical. Dienochlor is unstable when exposed to sunlight. When dienochlor applied 
as a thin film on glass plates was exposed to sunlight, nonpolar products, a tricyclic chlorocarbon, 
and three isomeric perchloro ketones were formed at yields of 25, 10 and 14%, respectively 
(Quistad and Mulholland, 1983). 
 Dienochlor begins to decompose at 130 °C (Worthing and Hance, 1991). 
 
2,6-DIETHYLNAPHTHALENE 
CASRN: 59919-41-4; molecular formula: C14H16; FW: 160.26 
 Photolytic. Fukuda et al. (1988) studied the photodegradation of 2,6-diethylnaphthalene and 
other polycyclic aromatic hydrocarbons in distilled water and artificial seawater using a high-
pressure mercury lamp. Based upon an experimentally rate constant of 0.053/h, the photolytic 
half-life of 2,6-diethylnaphthalene in water is 13.1 h. 
 
DIFENZOQUAT METHYL SULFATE 
CASRN: 43222-48-6; molecular formula: C18H20N2O4S; FW: 360.40 
 Soil. Though no products were reported, the half-life in soil is approximately 3 months (Hartley 
and Kidd, 1987). 
  Photolytic. Degrades photolytically to monomethyl pyrazole (Hartley and Kidd, 1987). 
  Chemical/Physical. May react with aluminum releasing hydrogen (Hartley and Kidd, 1987). 
 
DIFLUBENZURON 
CASRN: 35367-38-5; molecular formula: C14H9ClF2N2O2; FW: 310.69 
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 Soil. The half-life in soil is <1 wk (Hartley and Kidd, 1987). Diflubenzuron degrades more 
rapidly in neutral or basic conditions but more slowly under acidic conditions (pH <6) (Ivie et al., 
1980). 
 Chemical/Physical. Hydrolyzes in water to 4-chlorophenylurea (Verschueren, 1983). 
 
DIISOBUTYL PHTHALATE 
CASRN: 84-69-5; molecular formula: C16H22O4; FW: 278.34 
 Chemical. A second-order rate constant of 1.4 x 10-3 M/sec was reported for the hydrolysis of 
diisobutyl phthalate at 30 °C and pH 8 (Wolfe et al., 1980). 
 
2,6-DIISOPROPYLNAPHTHALENE 
CASRN: 24157-81-1; molecular formula: C16H20; FW: 212.33 
 Photolytic. Fukuda et al. (1988) studied the photolysis of 2,6-diisopropylnaphthalene and other 
polycyclic aromatic hydrocarbons in distilled water using a high pressure mercury lamp. After 96 
h of irradiation, a rate constant of 0.045/h with a half-life of 16.0 h was determined. When the 
experiment was replicated in the presence of various NaCl concentrations, they found that the rate 
of photolysis increased proportionately to the concentration of NaCl. The photolysis rates of 2,6-
diisopropylnaphthalene at aqueous NaCl concentrations of 0.2, 0.3, 0.4, and 0.5 M following 3 h 
of irradiation were 33.8, 44.7, 46.4, and 54.6%, respectively. It appeared that the presence of 
NaCl, the main component in seawater, is the cause for the increased rate of degradation. 
 
2,7-DIISOPROPYLNAPHTHALENE 
CASRN: 40458-98-8; molecular formula: C16H20; FW: 212.33 
 Photolytic. Fukuda et al. (1988) studied the photodegradation of 2,6-diisopropylnaphthalene and 
other polycyclic aromatic hydrocarbons in distilled water and artificial seawater using a high-
pressure mercury lamp. Based upon an experimentally rate constant of 0.108/h, the photolytic 
half-life of 2,7-diisopropylnaphthalene in water is 6.4 h. 
 
DIMETHOATE 
CASRN: 60-51-5; molecular formula: C5H12NO3PS2; FW: 229.30 
 Soil. Duff and Menzer (1973) reported that in moist soils, dimethoate is converted to the oxygen 
analog, dimethoxon (O,O-dimethyl-S-(N-methylcarbamoylmethyl) phosphorothiolate) and two 
unidentified metabolites. The degradation rate of dimethoate in three different soils increased 
almost two-fold with a 10 °C increase in temperature (Kolbe et al., 1991). The reported half-lives 
of dimethoate in a humus-rich sandy soil, clay loam, and heavy clay soil at 10 and 20 °C were 
15.3, 10.3, 15.5 d and 9.7, 4.8, 8.5 d, respectively. 
 In a silt loam and sandy loam, reported Rf values were 0.42 and 0.45, respectively (Sharma et 
al., 1986). 
 Plant. In plants, oxidation/hydrolysis leads to the formation of the phosphorothioate. Other 
hydrolysis products in plants include O,O-dimethyl phosphorodithioate and O,O-dimethylphos-
phorophosphate which occurs via demethylation and hydrolytic cleavage of the methylamino 
group (Hartley and Kidd, 1987). In bean plants, dimethoate degraded to N-hydroxymethyl 
dimethoate which also degraded to des-N-methyl dimethoate (N,N-dimethyl S-(carbamoylmethyl) 
phosphorodithioate). Additional metabolites identified in various plants including corn, cotton, 
pea, and potato include des-O-methyl carboxylic acid, dimethoate carboxylic acid, dimethyl 
phosphorothioic acid, dimethyl phosphorodithioic acid, a N-hydroxymethyl dimethoate (O,O-
dimethyl S-(N-hydroxymethyl-carbamoylmethyl) phosphorothioate), an oxygen analog (O,O-
dimethyl S-(N-methylcarbamoylmethyl) phosphorothiolate), a des-N-methyl oxygen analog (O,O-
dimethyl S-(carbamoylmethyl) phosphoro-thiolate), N-hydroxymethyl oxygen analog 
(O,O-dimethyl S-(N-hydroxymethylcarbamoylmethyl) phosphorothiolate), and three unknown 
substances (Garner and Menzer, 1986; Lucier and Menzer, 1968, 1970). These compounds were 
not detected on grapes treated with dimethoate 28 d after application (Steller and Brand, 1974). 
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 The half-life in Bermuda grass was 3.1 d (Beck et al., 1966). The disappearance half-lives of di-
methoate on bean, tomato, cucumber, and cotton plants were 4.3, 6.0, 3.8, and 3.3 d, respectively 
(Belal and Gomaa, 1979). 
 Surface Water. The half-life in raw river water was 8 wk (Eichelberger and Lichtenberg, 1971). 
 Photolytic. Dimethoate should not undergo direct photolysis because it does not absorb UV light 
at wavelengths greater than 290 nm (Gore et al., 1971). 
 Chemical/Physical. On heating, dimethoate is converted to the O,S-dimethyl analog (Worthing 
and Hance, 1991). Burns readily in contact with flame releasing toxic fumes of phosphorus, 
nitrogen and sulfur oxides (Sax and Lewis, 1987). 
 The calculated hydrolysis half-life at 25 °C and pH 7 is 118 h (Ellington et al., 1988). 
 
2,6-DIMETHYLNAPHTHALENE 
CASRN: 581-42-0; molecular formula: C12H12; FW: 156.22 
 Photolytic. Fukuda et al. (1988) studied the photodegradation of 2,6-dimethylnaphthalene and 
other polycyclic aromatic hydrocarbons in distilled water and artificial seawater using a high-
pressure mercury lamp. Based upon an experimentally rate constant of 0.045/h, the photolytic 
half-life of 2,6-dimethylnaphthalene in water is 15.5 h. 
 
2,2-DIMETHYLOXIRANE 
CASRN: 558-30-5; molecular formula: C4H8O; FW: 72.11 
 Chemical/Physical. The second-order hydrolysis rate constant of 2,2-dimethyloxirane in 7.08 
mM perchloric acid and 35.3 °C is 11.0/M⋅sec (Kirkovsky et al., 1998). 
 
cis-2,3-DIMETHYLOXIRANE 
CASRN: 1758-33-4; molecular formula: C4H8O; FW: 72.11 
 Chemical/Physical. The second-order hydrolysis rate constant of cis-2,3-dimethyloxirane in 
3.98 mM perchloric acid and 36.3 °C is 0.635/M⋅sec (Kirkovsky et al., 1998). 
 
trans-2,3-DIMETHYLOXIRANE 
CASRN: 21490-63-1; molecular formula: C4H8O; FW: 72.11 
 Chemical/Physical. The second-order hydrolysis rate constant of trans-2,3-dimethyloxirane in 
3.98 mM perchloric acid and 36.8 °C is 0.305/M⋅sec (Kirkovsky et al., 1998). 
 
DIMETHYL SULFIDE 
CASRN: 75-18-3; molecular formula: C2H6S; FW: 62.14 
 Chemical/Physical. MacLeod et al. (1984) studied the reaction of hydroxyl radicals (‘limiting 
reagent’) with dimethyl sulfide in a discharge flow reactor. The rate constants for this reaction 
were 9.2 x 10-12 and 7.8 x 10-12 cm3/molecule⋅sec at 100 and 300 °C, respectively. 
 
3,5-DINITROBENZOIC ACID 
CASRN: 99-34-3; molecular formula: C7H4N2O6; FW: 212.12 
 Biological. Under aerobic and anaerobic conditions using a sewage inoculum, 3,5-
dinitrobenzoic acid degraded to an aminonitrobenzoic acid (Hallas and Alexander, 1983). 
 
DINOSEB 
CASRN: 88-85-7; molecular formula: C10H12N2O5; FW: 240.22 
 Biological. When 14C-labeled dinoseb (5 ppm) was incubated in soil at 25 °C for 60 d, 36.0% of 
the applied amount degraded to 14CO2 (Doyle et al., 1978). Thom and Agg (1975) reported that 
dinoseb is unlikely to be degraded in conventional sewage treatment processes. 
 Groundwater. According to the U.S. EPA (1986) dinoseb has a high potential to leach to 
groundwater. 
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 Plant. When dinoseb on bean leaves was exposed to sunlight, photodegradation resulted in the 
formation of persistent, polar compounds. The compounds could not be identified by TLC 
(Matsuo and Casida, 1970). 
 Chemical/Physical. Reacts with organic and inorganic bases forming water-soluble salts 
(Worthing and Hance, 1991). 
 Emits toxic fumes of chlorine when heated to decomposition (Sax and Lewis, 1987). 
 
2,4-D, n-OCTYL ESTER 
CASRN: 1928-44-5; molecular formula: C16H22Cl2O3; FW: 333.25 
 Chemical/Physical. The second-order hydrolysis rate constants at 24 °C and pHs 8.88, 10.04, 
and 10.39 were 4.8, 3.1, and 4.4/M·sec, respectively. In the presence of “dissolved” humic 
substances, the overall hydrolysis rate decreased. It was concluded that the humic-bound 2,4-D, n-
octyl ester was protected from hydrolysis under alkaline conditions by a factor equal to the 
fraction of ester associated with the humic substances (Perdue and Wolfe, 1982). 
 
DIPHENAMID 
CASRN: 957-51-7; molecular formula: C16H17NO; FW: 239.30 
  Soil. Degradation of diphenamid in soils yields desmethyldiphenamid via monodemethylation 
and a bidemethylated product of diphenamid (Somasundaram and Coats, 1991). The persistence of 
diphenamid under warm-moist soil conditions ranged from 3 to 6 months (Ashton and Monaco, 
1991). 
  Groundwater. According to the U.S. EPA (1986), diphenamid has a high potential to leach to 
groundwater. 
  Plant. In strawberries, diphenamide was transformed via N-demethylation yielding N-
methyl-2,2-diphenylacetamide (Golab et al., 1966). 
  Photolytic. N-Methyl-2,2-diphenylacetamide and benzoic acid were reported as major 
photoproducts following the UV irradiation of diphenamid in distilled water (Cessna and Muir, 
1991). 
  Chemical/Physical. Emits toxic fumes of nitrogen oxides when heated to decomposition (Sax 
and Lewis, 1987). 
 
DIPHENYLAMINE 
CASRN: 122-39-4; molecular formula: C12H11N; FW: 169.22 
 Photolytic. Diphenylamine decomposes when exposed to daylight. The suggested intermediate 
product is N-phenylbenzoquinoneimine (Zbozinek, 1984). 
 Chemical/Physical. Reacts with strong acids forming water-soluble salts. Also reacts with 
potassium permanganate forming tetraphenyl hydrazine (Zbozinek, 1984). In water, diphenyl-
amine reacted with OH radicals at a rate of 4.9 x 1013/M·h at 25 °C (Armbrust, 2000). 
 
DIPROPETRYN 
CASRN: 4147-51-7; molecular formula: C11H21N5S; FW: 255.40 
  Soil. Degradation of dipropetryn includes dealkylation of the side chain(s), ring opening, and the 
evolution of carbon dioxide (Hartley and Kidd, 1987). The reported half-life in soil is 
approximately 100 d (Worthing and Hance, 1991). 
 
DISULFOTON 
CASRN: 298-04-4; molecular formula: C8H19NO2PS3; FW: 274.41 
 Chemical/Physical. The hydrolysis rate constant of disulfoton in 10 mM phosphate buffer of pH 
6 at 20 °C is 1.3 x 10-7/sec (Wanner et al., 1989). 
 
DIQUAT 
CASRN: 85-00-7; molecular formula: C12H12Br2N2; FW: 344.06 
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 Biological. Under aerobic and anaerobic conditions, the rate of diquat mineralization in 
eutrophic water and sediments was very low. After 65 d, only 0.88 and 0.21% of the applied 
amount (5 mg/mL) evolved as carbon dioxide (Simsiman and Chesters, 1976). Diquat is readily 
mineralized to carbon dioxide in nutrient solutions containing microorganisms. The addition of 
montmorillonite clay in an amount equal to adsorb one-half of the diquat decreased the amount of 
carbon dioxide by 50%. Additions of kaolinite clay had no effect on the amount of diquat 
degraded by microorganisms (Weber and Coble, 1968). 
 Photolytic. Diquat has an absorption maximum of 310 nm. The sunlight irradiation of a diquat 
solution (0.4 mg/100 mL) yielded 1,2,3,4-tetrahydro-1-oxopyrido[1,2-a]-5-pyrazinium chloride 
(TOPPS) as the principal metabolite. This compound also formed when diquat absorbed on filter 
paper, silica gel, and on leaf surfaces is subjected to sunlight irradiation (Slade and Smith, 1974). 
When an aqueous diquat solution (5 mg/L) contained in a borosilicate glass beaker was exposed to 
sunlight, TOPPS, o-picolinic acid, and picolinamide formed as major products (Smith and Grove, 
1969). When the diquat solution was exposed to sunlight in May and June for 3 wk, 70% was 
degraded giving rise only to TOPPS and o-picolinic acid. The sunlight photolysis half-life of 
diquat in aqueous solution was estimated to be about 14 d. Extensive photodegradation was also 
observed as thin films on leaf surfaces. o-Picolinic acid and other products formed in small 
amounts (Smith and Grove, 1969). Funderburk and Bozarth (1967) reported that dry diquat was 
decomposed by UV light (half-life 48 h). However in an aqueous solution, degradation was 
complete after 8 d. 
 Chemical/Physical. Decomposes at 320 °C (Windholz et al., 1983) emitting toxic fumes of 
bromides and nitrogen oxides (Lewis, 1990). Diquat absorbs water forming well-defined, pale 
yellow crystalline hydrate but in aqueous alkaline solutions, diquat decomposes forming complex 
colored products including small amounts of dipyridone (Calderbank and Slade, 1976). 
 
DISULFOTON 
CASRN: 298-04-4; molecular formula: C8H19O2PS3; FW: 274.40 
 Soil/Plant. Disulfoton was metabolized in soil and plants to disulfoton sulfoxide and disulfoton 
sulfone via oxidation of the thioether sulfur atoms (Clapp et al., 1976; Getzin and Shanks, 1970; 
Metcalf et al., 1957; Takase et al., 1972), the corresponding phosphorothioate analogs, and then to 
derivatives of O,O-diethyl hydrogen phosphate and 2-ethylthioethyl mercaptan (Worthing and 
Hance, 1991). Disulfoton is rapidly oxidized in soil to its sulfoxide and sulfone with disulfoton 
oxon sulfoxide and disulfoton oxon sulfone appearing in small amounts (Szeto et al., 1983). In a 
Portneuf silt loam soil, the persistence of the sulfoxide and sulfone was 32 and >64 d, respectively 
(Clapp et al., 1976). 
 Disulfoton was translocated from a sandy loam soil into asparagus tips. Disulfoton sulfoxide, 
disulfoton sulfone, disulfoton oxon sulfoxide, and disulfoton oxon sulfone were recovered as 
metabolites (Szeto and Brown, 1982; Szeto et al., 1983). Disulfoton sulfoxide and disulfoton 
sulfone were also identified in spinach plants 5.5 months after application (Menzer and Dittman, 
1968). Menzer et al. (1970) reported that degradation of disulfoton in soil degraded at a higher rate 
in the winter months than in the summer months. They postulated that soil type, rather than 
temperature, had a greater influence on the rate of decomposition of disulfoton. Soils used in the 
winter and summer months were an Evesboro loamy sand and Chillum silt loam, respectively. The 
half-life in soil is approximately 5 d (Jury et al., 1987). 
 Groundwater. According to the U.S. EPA (1986) disulfoton has a high potential to leach to 
groundwater. 
 Photolytic. Disulfoton was rapidly oxidized to disulfoton sulfoxide and trace amounts (<5% 
yield) of disulfoton sulfone when sorbed on soil and exposed to sunlight (half-life 1–4 d) (Gohre 
and Miller, 1986). The photosensitized oxidation was probably due to the presence of singlet 
oxygen (Gohre and Miller, 1986; Zepp et al., 1981). The degradation rate was higher in soils 
containing the lowest organic carbon (Gohre and Miller, 1986). 
 Chemical/Physical. Emits toxic fumes of phosphorus and sulfur oxides when heated to 
decomposition (Sax and Lewis, 1987). 
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 When fertilizers containing superphosphate and ammonium nitrate were impregnated with 
disulfoton, the latter chemically degraded to form disulfoton sulfone and disulfoton sulfoxide 
(Ibrahim et al., 1969). 
 The reported half-lives for abiotic hydrolysis, photochemical transformation, and primary 
degradation in Rhine River water samples were 170, 1,000, and 7–41 d, respectively (Wanner et 
al., 1989). Hydrolysis half-lives at 69.0 °C and pH values of 3.03 and 6.99 were 0.60 and 0.61 d, 
respectively. At a temperature of 48.0 °C and pH of 11, however, the half-life was reduced to 0.12 
h (Ellington et al., 1986). 
 
1-DODECANOL 
CASRN: 112-53-8; molecular formula: C12H26O; FW: 186.33 
 Biological. Using the BOD technique to measure biodegradation, the mean 5-d BOD value (mM 
BOD/mM 1-dodecanol) and ThOD were 4.18 and 23.2%, respectively (Vaishnav et al., 1987). 
 
ENDOTHALL 
CASRN: 145-73-3; molecular formula: C8H10O5; FW: 186.16 
 Biological. Incubation of 14C-ring labeled endothall (10 mg/mL) by Arthrobacter sp., which was 
isolated from pond water and a hydrosol, in aerobic sediment-water suspensions revealed that after 
30 d, 40% evolved as 14CO2. Glutamic acid was the major transformation product. Minor products 
were alanine, citric, and aspartic acids and unidentified products, some of which were tentatively 
identified as phosphate esters (Sikka and Saxena, 1973). In pond water treated with endothall (2 
and 4 ppm), detectable levels were found after 7 d (Sikka and Rice, 1973). Biodegradation was 
rapid in an Ontario soil sample. After 1 wk, 70% of endothall added was converted to carbon 
dioxide (Simsiman et al., 1976). 
 Chemical/Physical. Reacts with bases forming water-soluble salts. Above 90 °C, endothall is 
slowly converted to the anhydride (Windholz et al., 1983; Hartley and Kidd, 1987) and water 
(Humburg et al., 1989). Endothall is stable to light (Hartley and Kidd, 1987). 
 
EPTC 
CASRN: 759-94-4; molecular formula: C9H19NOS; FW: 189.32 
 Soil. EPTC is rapidly degraded by soil microbes and fungi yielding carbon dioxide, ethyl 
mercaptan, and amino residues (Kaufman, 1967; Lee, 1984). Degradation occurs via hydrolysis of 
the ester linkage forming the corresponding mercaptan, alkylamine (n-dipropylamine), and carbon 
dioxide. Transthiolation and oxidation of the mercaptan forms the alcohol which is further 
oxidized to afford a metabolic pool (Kaufman, 1967). EPTC partially degraded in both sterile and 
nonsterile clay soils. Mineralization was not observed because carbon dioxide was not detected 
(MacRae and Alexander, 1965). EPTC sulfoxide was also reported as a metabolite identified in 
soil (Somasundaram and Coats, 1991) and in corn plants (Casida et al., 1974). The rapid formation 
of carbon dioxide was also observed from the microbial degradation of EPTC by a microbial 
metabolite isolated from Jimtown loam soil and designated JE1 (Dick et al., 1990). These 
researchers proposed that EPTC hydroxylated at the α-propyl carbon forming the unstable α-
hydroxypropyl EPTC which degrades to N-depropyl EPTC and propionaldehyde. Metabolization 
of N-depropyl EPTC yields s-ethyl formic acid and propylamine. Demethylation of s-ethyl formic 
acid gives s-methyl formic acid. Propylamine and s-methyl formic acid probably degrades to 
ammonia and methyl mercaptan, respectively, and carbon dioxide (Dick et al., 1990). The reported 
half-lives in soil ranged from 2 to 4 wk in two agricultural soils (Regina heavy clay and Weyburn 
loam) (Smith and Fitzpatrick, 1970) to 30 d (Jury et al., 1987). Rajagopal et al. (1984) reported 
that the persistence of EPTC in soil ranged from <4 to 6 wk when applied at recommended rates. 
 Plant. EPTC is rapidly metabolized by plants to carbon dioxide and naturally occurring plants 
constituents (Humburg et al., 1989). 
 Chemical/Physical. Emits toxic fumes of phosphorus and sulfur oxides when heated to 
decomposition (Sax and Lewis, 1987). 



1536    Groundwater Chemicals Desk Reference 
 

 

 In the gas phase, EPTC reacted with hydroxyl and/or NO3 radicals but not with ozone. With 
hydroxy radicals in the presence of NO3, S-ethyl N-formyl-N-propylthiocarbamate formed as the 
major product. With NO3 radicals only, the major product and minor products having the formulas 
C3H7(CHO)NC(O)SC2H5 and CH3CH2CH(CH3CH2C(O)ONC(O)SCH2CH3, respectively The 
calculated photolysis lifetimes of EPTC in the troposphere with hydroxyl and NO3 radicals are 5.8 
h and 5.0 d, respectively (Kwok et al., 1992). 
 The relative reaction rate constants for the reaction of EPTC with OH and NO3 radials were 3.18 
x 10-11 and 9.2 x 10-15 cm3/molecule⋅sec, respectively (Kwok et al., 1992). 
 
ESFENVALERATE 
CASRN: 66230-04-4; molecular formula: C25H22ClNO3; FW: 419.90 
  Chemical/Physical. Hydrolyzes in aqueous solutions forming acetic acid and other compounds. 
 
ETHAMETSULFURON-METHYL 
CASRN: 97780-06-8; molecular formula: C15H16N4O5S; FW: 364.40 
 Chemical/Physical. The pseudo-first-order hydrolysis rate constants of ethanmetsulfuron-methyl 
in aqueous buffers solutions were 2.98 x 10-2/d at pH 4 and 22 °C and at 40 °C: 0.6035/d at pH 4, 
6.48 x 10-2/d at pH 7, and 1.62 x 10-2/d at pH 10 (Berger and Wolfe, 1996). 
 
ETHANOL 
CASRN: 64-17-5; molecular formula: C2H6O; FW: 46.07 
 Biological. Using the BOD technique to measure biodegradation, the mean 5-d BOD value (mM 
BOD/mM ethanol) and ThOD were 1.81 and 60.3%, respectively (Vaishnav et al., 1987). 
 
ETHEPHON 
CASRN: 16672-87-0; molecular formula: C2H6ClO3P; FW: 144.50 
 Soil. Degrades rapidly in soil to phosphoric acid, ethylene, and chloride ions (Hartley and Kidd, 
1987) and naturally occurring substances (Humburg et al., 1989). 
 Chemical/Physical. In an aqueous solution at pH 3.5, ethephon begins to hydrolyze, releasing 
ethylene (Windholz et al., 1983). 
 
ETHIOFENCARB 
CASRN: 29973-13-5; molecular formula: C11H15NO2S; FW: 25.31 
  Plant. Degrades in plants to the sulfone and sulfoxide (Hartley and Kidd, 1987). 
  Photolytic. The photodegradation rate of ethiofencarb in water increased in the presence of 
humic acid. Under simulated sunlight, the half-lives of ethiofencarb in water containing 0 and 10 
mg/L of humic acid-potassium salt were 51.7 and 9.9 h, respectively (Jensen-Korte et al., 1987). 
 
ETHION 
CASRN: 563-12-2; molecular formula: C9H22O4P2S4; FW: 384.48 
  Biological. Ethion degraded in lagoonal sediments obtained at various sites in the Indian River 
between Cape Kennedy and Vero Beach, FL. In 14 sediment samples enriched with ethion, eight 
samples exhibited iron sulfide (precursor hydrogen sulfide) production following 20 d of 
incubation at room temperature. The bacteria responsible for the degradation of ethion, a reducing 
agent, was tentatively identified as Clostridium (Sherman et al., 1974). 
  Soil. The half-lives of ethion in an organic soil varied from 16 to 49 wk; however, repeated 
applications each spring resulted in increased residues of unreacted ethion (Chapman et al., 1984). 
  Photolytic. Ethion in hexane did not exhibit absorption at UV wavelengths >260 nm (Gore et 
al., 1971). 
 Chemical/Physical. The hydrolysis half-lives of ethion in a sterile 1% ethanol/water solution at 
25 °C and pH values of 4.5, 5.0, 6.0, 7.0, and 8.0 were 99, 63, 58, 24, and 8.4 wk, respectively 
(Chapman and Cole, 1982). 
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 Emits toxic fumes of phosphorus and sulfur oxides when heated to decomposition (Sax and 
Lewis, 1987; Lewis, 1990). 
 
ETHOPROP 
CASRN: 13194-48-4; molecular formula: C8H19O2PS2; FW: 242.33 
 Soil. The reported half-lives in humus-containing soil (pH 4.5) and a sandy loam (pH 7.2–7.3) 
were 87 and 14–28 d, respectively (Hartley and Kidd, 1987). The rate of degradation increased in 
soils that had been treated annually four times (Smelt et al., 1987). 
 Chemical/Physical. Emits toxic fumes of phosphorus and sulfur oxides when heated to 
decomposition (Sax and Lewis, 1987). 
 
ETHYL tert-BUTYL ETHER 
CASRN: 637-92-3; molecular formula: C6H14O; FW: 102.17 
 Chemical/Physical. The atmospheric oxidation of ethyl tert-butyl ether by OH radicals in the 
presence of nitric oxide yielded tert-butyl formate as the major product. Minor products included 
formaldehyde and nitrogen dioxide. In the absence of nitric oxide, 2-ethoxy-2-methylpropanal is 
likely to form (Wallington and Japar, 1991). 
 
ETHYLENE OXIDE 
CASRN: 75-21-8; molecular formula: C2H4O; FW: 44.05 
 Chemical/Physical. The second-order hydrolysis rate constant of ethylene oxide in 7.08 mM 
perchloric acid and 36.3 °C is 0.027/M⋅sec (Kirkovsky et al., 1998). 
 
ETHYLENE THIOUREA 
CASRN: 96-45-7; molecular formula: C3H6N2S; FW: 102.16 
 Chemical/Physical. Hwang et al. (2003) studied the chemical oxidation of ethylene thiourea 
(100 ppm) in aqueous solution using ozone (continuously supplied at a concentration of 3 ppm) 
and chlorine dioxide (20 ppm). Ozonation of the solution for 60 min yielded several degradation 
compounds including ethylenediamine. Ethyleneurea was not detected. Degradation of ethylene 
thiourea by chlorine dioxide yielded the oxidation product ethyleneurea. After 60 min of 
treatment, ethylene thiourea was still detected indicating that chlorine dioxide was less effective as 
an oxidant than ozone. However, the investigators suggested that the effect of chlorine treatment 
may be dependent upon applied chlorine concentration and reaction time as well as the 
concentration of ethylene thiourea in solution. In distilled water, ethylene thiourea was stable and 
did not undergo hydrolysis. 
 
2-ETHYL-1-HEXANOL 
CASRN: 104-76-7; molecular formula: C8H18O; FW: 130.23 
 Biological. Using the BOD technique to measure biodegradation, the mean 5-d BOD value (mM 
BOD/mM 2-ethyl-1-hexanol) and ThOD were 4.98 and 41.5%, respectively (Vaishnav et al., 
1987). 
 
2-ETHYLNAPHTHALENE 
CASRN: 939-27-5; molecular formula: C12H12; FW: 156.22 
 Photolytic. Fukuda et al. (1988) studied the photodegradation of 2-ethylnaphthalene and other 
polycyclic aromatic hydrocarbons in distilled water and artificial seawater using a high-pressure 
mercury lamp. Based upon an experimentally rate constant of 0.038/h, the photolytic half-life of 2-
ethylnaphthalene in water is 18.4 h. 
 
ETHYL SULFIDE 
CASRN: 352-93-2; molecular formula: C4H10S; FW: 90.19 
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 Photolytic. Sunlight irradiation of an ethyl sulfide-nitrogen oxide mixture in an outdoor chamber 
for 5 h yielded acetaldehyde, formaldehyde, a sulfate, and ethanesulfonic acid (Grosjean, 1984a). 
 
FENAMIPHOS 
CASRN: 22224-92-6; molecular formula: C13H22NO3PS; FW: 303.40 
 Soil. Oxidizes in soil to the fenamiphos sulfone and fenamiphos sulfoxide (Lee et al., 1986). 
Fenamiphos rapidly degraded in Arredondo soil to fenamiphos sulfone and the corresponding 
phenol. The half-life in this soil is 38–67 d (Ou and Rao, 1986). 
 Surface Water. In estuarine water, the half-life of fenamiphos was 1.80 d (Lacorte et al., 1995). 
 Chemical/Physical. Emits toxic fumes of phosphorus, nitrogen, and sulfur oxides when heated 
to decomposition (Lewis, 1990). 
 
FENBUTATIN OXIDE 
CASRN: 13356-08-6; molecular formula: C60H78OSn2; FW: 1052.70 
 Chemical/Physical. Reacts with moisture forming tris(2-methyl-2-phenylpropyl)tin hydroxide 
(Worthing and Hance, 1991). 
 
FENOXAPROP-ETHYL 
CASRN: 66441-23-4; molecular formula: C16H12ClNO5; FW: 333.70 
 Soil. Hydrolyzes rapidly in soil forming fenoxaprop acid, ethyl alcohol, 6-chloro-2,3-dihydro-
benzoxazole-2-one, and 4-(6-chloro-2-benzoxazolyloxy) phenol (Wink and Luley, 1988). Under 
aerobic and anaerobic conditions, the half-life was less than 24 h (Humburg et al., 1989). 
 Plant. The major degradation product identified in crabgrass, oats, and wheat was 
6-chloro-2,3-dihydrobenzoxazol (Lefsrud and Hall, 1989). 
 Photolytic. Susceptible to degradation by UV light (Humburg et al., 1989). 
 
FENSULFOTHION 
CASRN: 115-90-2; molecular formula: C11H17O4PS2; FW: 308.35 
 Soil. In soils, the bacterium Klebsiella pneumoniae degraded fensulfothion to fensulfothion 
sulfide (Timms and MacRae, 1982, 1983). The following microorganisms were also capable of 
degrading the parent compound to the corresponding sulfide: Escherichia coli, Pseudomonas 
fluorescens, Nocardia opaca, Lactobacillus plantarum, and Leuconostoc mesenteroides (Timms 
and MacRae, 1983). 
 Plant. Readily oxidized in plants to the corresponding sulfone (Hartley and Kidd, 1987). 
 Chemical/Physical. Emits toxic fumes of phosphorus and sulfur oxides when heated to 
decomposition (Lewis, 1990). 
 Isomerizes readily to the O,S-diethyl isomer (Worthing and Hance, 1991). The hydrolysis 
half-lives of fensulfothion in a sterile 1% ethanol/water solution at 25 °C and pH values of 4.5, 
6.0, 7.0, and 8.0, were 69, 77, 87, and 58 wk, respectively (Chapman and Cole, 1982). 
 
FENTHION 
CASRN: 55-38-9; molecular formula: C10H15O3PS2; FW: 278.33 
 Biological. Based on the first-order biotic and abiotic rate constants of fenthion in estuarine 
water and sediment/water systems, the estimated biodegradation half-lives were 22.4 and 3.9–14.5 
d, respectively (Walker et al., 1988). 
 Surface Water. In estuarine water, the half-life of fenthion was 4.6 d (Lacorte et al., 1995). 
 Plant. Fenthion oxidizes to the mesulfenfos and fenthion sulfone which degrades to the sulfone 
phosphate before undergoing hydrolysis (Hartley and Kidd, 1987). 
 Photolytic. Fenthion was oxidized to the fenthion sulfoxide and trace amounts (<5% yield) of 
sulfone when sorbed on soil and exposed to sunlight. The photosensitized oxidation was probably 
due to the presence of singlet oxygen. The degradation rate was higher in soils containing the 
lowest organic carbon (Gohre and Miller, 1986). 
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 Chemical/Physical. Stable at temperatures below 210 °C (Worthing and Hance, 1991). Emits 
very toxic fumes of phosphorus and sulfur oxides when heated to decomposition (Lewis, 1990). 
 Fenthion hydrolyzes in water forming O,O-dimethyl-O-(4-(methylthio)-m-tolyl) phosphate 
(bayoxon) and 3-methyl-4-methylthiophenol (Suffet et al., 1967). 
 
FENVALERATE 
CASRN: 51630-58-1; molecular formula: C25H22ClNO3; FW: 419.92 
 Soil. Fenvalerate is moderately persistent in soil. The percentage of the initial dosage (1 ppm) 
remaining after 8 wk of incubation in an organic and mineral soil were 58 and 12%, respectively, 
while in sterilized controls 100 and 91% remained, respectively (Chapman et al., 1981). 
 In a sugarcane runoff plot, fenvalerate was applied at a rate of 0.22 kg/ha 4 times each year in 
1980 and 1981. Runoff losses in 1980 and 1981 were 0.08 and 0.56 of the applied amount, 
respectively (Smith et al., 1983). 
 Plant. Dislodgable residues of fenvalerate on cotton leaf 0, 24, 48, 72, and 96 h after application 
(0.22 kg/ha) were 0.85, 0.36, 0.38, 0.28, and 0.28 mg/m2, respectively (Buck et al., 1980). 
 Surface Water. In an estuary, the half-life of fenvalerate was 27–42 d (Schimmel et al., 1983). 
 Chemical/Physical. Undergoes hydrolysis at the ester bond (Hartley and Kidd, 1987). 
Decomposes gradually at 150–300 °C (Windholz et al., 1983) probably releasing toxic fumes of 
nitrogen and chlorine. 
 
FERBAM 
CASRN: 14484-64-1; molecular formula: C9H18FeN3S6; FW: 416.50 
 Plant. Decomposes in plants to ethylene thiourea, ethylene thiuram monosulfide, ethylene 
thiuram disulfide, and sulfur (Hartley and Kidd, 1987). 
 Chemical/Physical. Hydrolyzes in acidic media releasing carbon disulfide. Decomposes in 
water forming ethylene thiourea (Hartley and Kidd, 1987). 
 Decomposes >180 °C (Windholz et al., 1983) emitting toxic fumes of nitrogen and sulfur oxides 
(Lewis, 1990). 
 
FERULIC ACID 
CASRN: 1135-24-6; molecular formula: C10H10O4; FW: 194.18 
 Biological. Healy and Young (1979) studied the degradation of ferulic acid under strict 
anaerobic conditions using a serum-bottle variation of the Hungate technique. The medium was 
inoculated to 10% (vol/vol) seed from a laboratory anaerobic digester fed primary sewage sludge. 
To ensure no oxygen was present, the methanogenic enrichment culture was flushed with oxygen-
free gas for 20 min before incubating in the dark at 35 °C. After a 10-d acclimation period, the 
amount of methane and carbon dioxide produced in 24 d was 86% of theoretical. 
 
FLUCYTHRINATE 
CASRN: 70124-77-5; molecular formula: C26H23F2NO4; FW: 451.48 
 Surface Water. The half-life of flucythrinate in an estuarine environment is 34 d (Schimmel et 
al., 1983). 
 Chemical/Physical. Hydrolyzes in aqueous solutions forming acetic acid and other compounds. 
 
FLUOMETURON 
CASRN: 2164-17-2; molecular formula: C10H11F3N2O; FW: 232.21 
 Soil. In soils, fluometuron rapidly degrades (half-life approximately 30 d) to carbon dioxide, 
polar, and nonextractable compounds (Hartley and Kidd, 1987; Humburg et al., 1989). 
 Plant. Degrades to a demethylated intermediate which subsequently is degraded to the aniline 
moiety (possibly 3-trifluoromethylaniline) (Hartley and Kidd, 1987; Humburg et al., 1989). Duke 
et al. (1991) reported that fluometuron degrades in plants via the following degradative pathway: 
fluometuron to N-methyl-N′-(3-(trifluoromethyl)phenyl)urea which undergoes demethylation to 
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3-(trifluoromethyl)phenylurea followed by deamination and elimination of the ketone group 
yielding 3-trifluoromethylaniline. 
 Chemical/Physical. Emits toxic fumes of nitrogen oxides and fluorine when heated to 
decomposition (Sax and Lewis, 1987). 
 
FLUORODIFEN 
CASRN: 15457-05-3; molecular formula: C13H7F3N2O5; FW: 328.20 
 Chemical/Physical. When fluorodifen as an aqueous suspension was irradiated using UV light 
(λ = 300 nm), 4-nitrophenol and 4-(trifluoromethyl)-2-aminophenol formed as the major products 
(>90% of total product formation). In addition, 4-(trifluoromethyl)-2-nitrophenol formed as a 
minor product (<1%) as well as 4-hydroxy-3-nitrobenzoic acid. In methanol, photolysis of 
fluorodifen yielded 4-nitrophenol and 2-amino-4-(trifluoromethyl)anisole. In cyclohexanone, 4-
nitrophenol and 3-(trifluoromethyl)nitrobenzene were formed (Ruzo et al., 1980). 
 
FONOFOS 
CASRN: 944-22-9; molecular formula: C10H15OPS2; C10H15OPS2; FW: 246.32 
 Soil. The half-life for fonofos in soil incubated in the laboratory under aerobic conditions was 
25 d (Lichtenstein et al., 1977). In field soils, the half-lives for fonofos ranged from 24 to 102 d 
(Kiigemgi and Terriere, 1971; Mathur et al., 1976; Schulz and Lichtenstein, 1971; Talekar et al., 
1977). 
 Plant. In plants, fonofos is oxidized to the phosphonothioate (Hartley and Kidd, 1987). Oat 
plants were grown in two soils treated with [14C]fonofos. Most of the residues remained bound to 
the soil. Less than 2% of the applied [14C]fonofos was recovered from the oat leaves. Metabolites 
identified in both soils and leaves were methyl phenyl sulfone, 2-, 3- and 4-hydroyxymethyl 
phenyl sulfone, thiophenol, diphenyl disulfide, and fonofos oxon (Fuhremann and Lichtenstein, 
1980; Lichtenstein et al., 1982). 
 Chemical/Physical. The hydrolysis half-lives of fonofos in a sterile 1% ethanol/water solution at 
25 °C and pH values of 4.5, 5.0, 6.0, 7.0, and 8.0 were 87, 50, 41, 22, and 6.9 wk, respectively 
(Chapman and Cole, 1982). Emits toxic nitrogen and phosphorus oxide fumes when heated to 
decomposition (Sax and Lewis, 1987). 
 
FOSAMINE-AMMONIUM 
CASRN: 25954-13-6; molecular formula: C3H11N2O4P; FW: 170.10 
 Soil. Fosamine is rapidly degraded to carbon dioxide by microorganisms in soil (Humburg et al., 
1989). The reported half-life in soil is approximately 7 to 10 d (Hartley and Kidd, 1987). 
 Plant. After a 2.5% application to multiflora rose plant leaves, 19, 21, 22, and 43% of the 
applied amount was absorbed after 1, 4, 8, 16, and 32 d, respectively (Mann et al., 1986). 
Degrades rapidly in plants with a half-life of 2 to 3 wk (Humburg et al., 1989). 
 Chemical/Physical. Fosamine-ammonium is stable as a dilute solution but decomposes in weak 
acidic media (Worthing and Hance, 1991), probably forming water-soluble salts. 
 
FOSETYL-ALUMINUM 
CASRN: 39148-24-8; molecular formula: C6H18AlO9P3; FW: 354.10 
 Plant. Felsot and Pedersen (1991) reported that fosetyl-aluminum degrades in plants forming 
phosphonic acid which ionizes to the dianion phosphonate, HPO3

-2. 
 
GLYCINE 
CASRN: 56-40-6; molecular formula: C2H5NO2; FW: 75.07 
 Chemical/Physical. Products identified from the oxidation of glycine and OH radicals 
(generated from H2O2/UV) in oxygenated water were oxalic acid, formic acid, and ammonium 
ions. In oxygen-free water, oxalic and formic acids were not produced, i.e., glycine oxidized 
directly to ammonium ions. The rate constant for the reaction of OH radicals with the zwitterion 
ion is 1.7 x 107/M·sec and with the anionic form is 1.9 x 109/M·sec (Vel Leitner et al., 2002). 
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GLYPHOSATE 
CASRN: 1071-83-6; molecular formula: C3H8NO5P; FW: 169.08 
 Soil. Degrades microbially releasing phosphoric acid, N-nitrosoglyphosate (Newton et al., 
1984), ammonia (Cremlyn, 1991), N,N-dimethylphosphinic acid, N-methylphosphinic acid, 
glycine, N-methylaminoacetic acid (sarcosine), hydroxymethylphosphonic acid (Duke et al., 
1991), aminomethylphosphonic acid (Duke et al., 1991; Hoagland, 1980; Muir, 1991; Normura 
and Hilton, 1977; Rueppel et al., 1977), and carbon dioxide (Sprankle et al., 1975; Cremlyn, 
1991). N-Nitrosoglyphosate also formed from the nitrosation of glyphosate in soil solutions 
containing nitrite ions (Young and Kahn, 1978). 
 The reported half-life of glyphosate in soil is <60 d (Hartley and Kidd, 1987). In the laboratory, 
experimentally determined dissipation rates of glyphosate in a Lintonia sandy loam, Drummer 
silty clay, Norfolk sandy loam, and Raye silty loam were 0.028, 0.02, 0.0006, and 0.022/d, 
respectively. The half-lives ranged from 3 to 130 d with an average half-life of 38 d (Rueppel et 
al., 1977). The mineralization half-lives for glyphosate in soil ranged from 30 d to 14.2 yr with an 
average half-life of 4.75 yr (Sprankle et al., 1975a; Normura and Hilton, 1977; Moshier and 
Penner, 1978). In agricultural loam and fine silt soils from Finland, the calculated half-lives of 
glyphosate were 69 and 127 d, respectively (Muller et al., 1981). 
 Plant. In a forest brush field ecosystem, the half-life of glyphosate in foliage and litter ranged 
from 10.4 to 26.6 d, respectively (Newton et al., 1984). 
 Photolytic. When an aqueous solution of glyphosate (1 ppm) was exposed to outdoor sunlight 
for 9 wk (August 12 through October 15, 1983), aminomethylphosphonic acid and ammonia 
formed as major and minor photoproducts, respectively (Lund-Høie and Friestad, 1986). More 
than 90% degradation was observed after 4 wk of exposure. Photodegradation was also observed 
when an aqueous solution was exposed indoors to UV light (λ = 254 nm). The half-lives of this 
reaction at starting concentrations of 1.0 and 2,000 ppm were 4 d and 3–4 wk, respectively. When 
aqueous solutions were exposed indoors to sodium light (λ = 550–650 nm) and mercury light (λ = 
400–600 nm), no photodegradation occurred (Lund-Høie and Friestad, 1986). 
 Chemical/Physical. Under laboratory conditions, the half-life of glyphosate in natural waters 
was 7–10 wk (Muir, 1991). A 1% aqueous solution has a pH of 2.5 (Keith and Walters, 1992). This 
suggests glyphosate will react with alkalies and amines forming water-soluble salts. 
 At 200–230 °C, glyphosate dehydrates to N,N′-diphosphonomethyl-2,5-diketopiperazine (Duke, 
1988). 
 
1-HEPTANOL 
CASRN: 111-70-6; molecular formula: C7H16O; FW: 116.20 
 Biological. Using the BOD technique to measure biodegradation, the mean 5-d BOD value (mM 
BOD/mM 1-heptanol) and ThOD were 5.91 and 56.3%, respectively (Vaishnav et al., 1987). 
 
2,2′,4,4′,5,5′-HEXACHLOROBIPHENYL 
CASRN: 35065-27-1; molecular formula: C12H4Cl6; FW: 360.88 
 Biological. Nitrogen-deficient cultures of the white rot fungus Phanerochaete chrysosporium 
degraded 2,2′,4,4′,5,5′-hexachlorobiphenyl to carbon dioxide (Bumpus et al., 1985). 
 
1-HEXANOL 
CASRN: 111-27-3; molecular formula: C6H14O; FW: 102.17 
 Biological. Using the BOD technique to measure biodegradation, the mean 5-d BOD value (mM 
BOD/mM 1-hexanol) and ThOD were 4.77 and 53.0%, respectively (Vaishnav et al., 1987). 
 
HEXAZINONE 
CASRN: 51235-04-2; molecular formula: C12H20N4O2; FW: 252.30 
 Soil/Plant. Degrades in soil and natural waters releasing carbon dioxide. The reported half-life 
in soil is 1 to 6 months (Hartley and Kidd, 1987). Rhodes (1980) found that the persistence of 
hexazinone varied from 4 wk in a Delaware sandy loam to 24 wk in a Mississippi silt loam. 
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 Hexazinone is subject to microbial degradation (Rhodes, 1980; Feng, 1987). Metabolites 
identified in soils, alfalfa, and/or sugarcane include 3-(4-hydroxycyclohexyl)-6-(dimethylamino)-
1-methyl-s-triazine-2,4(1H,3H)dione, 3-cyclohexyl-6-(methylamino)-1-methyl-s-triazine-2,4-
(1H,3H)-dione (Rhodes, 1980; Holt, 1981; Roy et al., 1989), 3-(4-hydroxycyclohexyl)-6-(methyl-
amino)-1-methyl-s-triazine-2,4(1H,3H)dione, 3-cyclohexyl-1-methyl-s-triazine-2,4,6-(1H,3H,5H)-
trione, 3-(4-hydroxycyclohex-yl)-1-methyl-s-triazine-2,4,6(1H,3H,5H)trione, 3-cyclohexyl-6-
amino-1-methyl-s-triazine-2,4(1H,3H)dione, and 3-cyclohexyl-6-(methylamino)-s-tri-
azine-2,4(1H,3H)dione (Rhodes, 1980; Holt, 1981). The half-lives in a sandy soil and clay were 1 
and 6 months, respectively (Rhodes, 1980). In a sandy loam soil, the half-life ranged from 10 to 30 
d (Neary et al., 1983). 
 Feng (1987) monitored the persistence and degradation of hexazinone in a silt loam soil 104 d 
after treatment of the herbicide. After 104 d, 66% of the hexazinone degraded via hydroxylation to 
form the major metabolite 3-(4-hydroxycyclohexyl)-6-(dimethylamino)-1-methyl-s-triazine-
2,4(1H,3H)dione (30–50% yield). A minor metabolite, 3-cyclohexyl-6-(methylamino)-1-methyl-s-
triazine-2,4(1H,3H)-dione, forming via demethylation, accounted for only 0–12% of the applied 
herbicide. Hexazinone and its metabolites were not detected in soils at depths of 15–30 cm. 
 No traces of hexazinone or its metabolites were detected on treated blueberries (Jenson and 
Kimball, 1985). 
 Photolytic. Photodegradation products identified in aqueous hexazinone solutions following ex-
posure to UV light (λ = 300–400 nm) were 3-(4-hydroxycyclohexyl)-6-(dimethylamino)-1-meth-
yl-s-triazine-2,4(1H,3H)-dione, 3-cyclohexyl-6-(methylamino)-1-methyl-s-triazine-2,4(1H,3H)di-
one, and 3-cyclo-hexyl-6-(dimethylamino)-s-triazine-2,4(1H,3H)dione (Rhodes, 1980a). 
 
HEXYTHIAZOX 
CASRN: 78587-05-0; molecular formula: C17H21ClN2O2S; FW: 352.90. 
 Soil. The half-life in a clay loam at 15 °C is 8 d (Worthing and Hance, 1991). 
 
4-HYDROXYACETOPHENONE 
CASRN: 99-93-4; molecular formula: C8H8O2; FW: 136.15 
 Biological. The mean 5-d BOD value (mM BOD/mM 4-hydroxyacetophenone) and ThOD were 
5.51 and 61.2%, respectively (Vaishnav et al., 1987). 
 
4-HYDROXYBENZOIC ACID 
CASRN: 99-96-7; molecular formula: C7H6O3; FW: 138.12 
 Biological. Healy and Young (1979) studied the degradation of 4-hydroxybenzoic acid under 
strict anaerobic conditions using a serum-bottle variation of the Hungate technique. The medium 
was inoculated to 10% (vol/vol) seed from a laboratory anaerobic digester fed primary sewage 
sludge. To ensure no oxygen was present, the methanogenic enrichment culture was flushed with 
oxygen-free gas for 20 min before incubating in the dark at 35 °C. After a 12-d acclimation period, 
the amount of methane and carbon dioxide produced in 14 d was 80% of theoretical. 
 
2-HYDROXYBIPHENYL 
CASRN: 90-43-7; molecular formula: C12H10O; FW: 170.21 
 The rate constants for the reaction of OH radicals with 2-hydroxybiphenyl acid at 323 and 363 
K were 18 x 10-12 and 10.50 x 10-12 cm3/sec, respectively (Brubaker and Hites, 1998). 
 
IMIDACLOPRID 
CASRN: 138261-41-3; molecular formula: C9H10ClN5O2; FW: 255.66 
 Chemical/Physical. Reacts with OH radicals in water at a rate of 3.6 x 1013/M·h at 25 °C 
(Armbrust, 2000). 
 
2-IODOBENZOIC ACID 
CASRN: 88-67-5; molecular formula: C7H5IO2; FW: 248.01 
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 Biological. Suflita et al. (1982) reported that 2-iodobenzoic acid degraded under anaerobic 
conditions by a stable methanogenic bacterial consortium enriched from sludge. The primary 
degradation pathway was dehalogenation forming iodides, methane, and carbon dioxide. 
 
3-IODOBENZOIC ACID 
CASRN: 618-51-9; molecular formula: C7H5IO2; FW: 248.01 
 Biological. 3-Iodobenzoic acid degraded under anaerobic conditions by a stable methanogenic 
bacterial consortium enriched from sludge. The primary degradation pathway was dehalogenation 
forming benzoic acid as an intermediate before undergoing mineralization to iodides, methane, 
and carbon dioxide (Suflita et al., 1982). Similar degradation via dehalogenation was reported in a 
methane-producing freshwater lake sediment (Horowitz et al., 1983). 
 
4-IODOBENZOIC ACID 
CASRN: 619-58-9; molecular formula: C7H5IO2; FW: 248.01 
 Biological. Suflita et al. (1982) reported that 4-iodobenzoic acid degraded under anaerobic 
conditions by a stable methanogenic bacterial consortium enriched from sludge. The primary 
degradation pathway was dehalogenation forming iodides, methane, and carbon dioxide. 
 
IPRODIONE 
CASRN: 36734-19-7; molecular formula: C13H13Cl2N3O3; FW: 330.17 
 Soil. Readily degrades in soil (half-life 20–160 d) releasing carbon dioxide and dichloroaniline 
(Hartley and Kidd, 1987; Walker, 1987). The rate of degradation increases with repeated 
applications of this fungicide. In a clay loam, the half-life was 1 wk. After the second and third 
applications, the half-lives were 5 and 2 d, respectively (Walker et al., 1986). 
 Plant. Translocation and uptake by potato plants were reported (Cayley and Hide, 1980). 
Iprodione is rapidly metabolized forming 3,5-dichloroaniline (Cayley and Hide, 1980). 
 Chemical/Physical. In an aqueous solution at pH 8.7, iprodione hydrolyzed to N-(3,5-dichloro-
anilinocarbonyl)-N-(isopropylaminocarbonyl)glycine (Belafdal et al., 1986). At pH 8.7, complete 
hydrolysis occurred after 14 h (Cayley and Hide, 1980). 
 Gomez et al. (1982) studied the pyrolysis of iprodione in an helium atmosphere at 400–1,000 
°C. Decomposition began at 300 °C producing isopropyl isocyanate and 3-(3,5-dichloro-
phenyl)hydantoin. Above 600 °C, the hydantoin ring began to decompose forming the following 
products: 3-chloroaniline, 3,5-dichloroaniline, chlorinated benzenes, and benzonitrile. From 800 to 
1,000 °C, the hydantoin ring was completely destroyed which led to the formation of aryl 
isocyanates, anilines, and the corresponding diarylureas, namely 3-(3,5-dichlorophenyl)urea and 
1-(3-chlorophenyl)-3-(3,5-dichlorophenyl)urea. 
 
ISOFENPHOS 
CASRN: 25311-71-1; molecular formula: : C15H24NO4PS; FW: 345.40 
 Soil. Rapidly degraded by microbes via oxidative desulfuration in soils forming isofenphos oxon 
(Abou-Assaf et al., 1986; Abou-Assaf and Coats, 1987; Somasundaram et al., 1989), isopropyl 
salicylate, and carbon dioxide (Somasundaram et al., 1989). The formation of isofenphos oxon is 
largely dependent upon the pH, moisture, and temperature of the soil. The degradation rate of 
isofenphos decreased with a decrease in temperature (35 °C >25 °C >15 °C), moisture content 
(22.5% >30% >15%), and in acidic and alkaline soils (pH 6 and 8). After isofenphos was applied 
to soil at a rate of 1.12 kg ai/ha, concentrations of 8.3, 7.2, 5.1, and 1.0 ppm were found after 5, 
21, 43, and 69 d, respectively. Following a second application, 4.9, 1.55, 0.25, and 0.10 ppm of 
isofenphos were found after 5, 21, 43, and 69 d, respectively (Abou-Assaf and Coats, 1987). 
 A pure culture of Arthrobacter sp. was capable of degrading isofenphos at different soil 
concentrations (10, 50, and 100 ppm) in less than 6 h. In previously treated soils, isofenphos could 
be mineralized to carbon dioxide by indigenous microorganisms (Racke and Coats, 1987). 
Hydrolyzes in soil to salicylic acid (Somasundaram et al., 1991). 
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 Plant. Two weeks following application to thatch, 65% of the applied amount was present 
(Sears et al., 1987). 
 Surface Water. In estuarine water, the half-life ranged from 9.8 to 11.9 d (Lacorte et al., 1995). 
 Photolytic. Irradiation of an isofenphos (500 mg) in hexane and methanol (100 mL) using a high 
pressure mercury lamp (λ = 254–360 nm) for 24 h yielded isofenphos oxon, O-ethyl hydrogen-N-
isopropylphosphoroamidothioate, and O-ethyl hydrogen-N-isopropyl-phosphoramidate. Photolysis 
products identified following the irradiation (λ = 253 nm) of a sandy loam soil for 2 d were 
isofenphos oxon, isopropyl salicylic acid, and O-ethyl hydrogen-N-isopropylphosphoramidate. 
When isofenphos was uniformly coated on borosilicate glass and irradiated using a low pressure 
mercury lamp for 5 d, the following products formed: isofenphos oxon, isopropyl salicylic acid, 
and O-ethyl hydrogen-N-isopropylphosphoramidothioate (Dureja and Mukerjee, 1989). 
 
ISOPROPYL ALCOHOL 
CASRN: 67-63-0; molecular formula: C3H8O; FW: 60.10 
 Biological. Using the BOD technique to measure biodegradation, the mean 5-d BOD value (mM 
BOD/mM isopropyl alcohol) and ThOD were 2.58 and 57.3%, respectively (Vaishnav et al., 
1987). 
 
2-ISOPROPYLNAPHTHALENE 
CASRN: 2027-17-0; molecular formula: C13H14; FW: 170.25 
 Photolytic. Fukuda et al. (1988) studied the photolysis of 2-isopropylnaphthalene and other 
polycyclic aromatic hydrocarbons in distilled water using a high pressure mercury lamp. After 96 
h of irradiation, a rate constant of 0.031/h with a half-life of 22.3 h was determined. When the 
experiment was replicated in the presence of various NaCl concentrations, they found that the rate 
of photolysis increased proportionately to the concentration of NaCl. After 3 h of irradiation, the 
photolysis rates of 2-isopropylnaphthalene at various aqueous NaCl concentrations are: 17.3% at 
0.05 M, 35.8% at 0.10 M, 41.7% at 0.15 M, 54.0 at 0.25 M, 62.8 at 0.30 M, 83.2 at 0.40 M, 96.4 at 
0.50 M, and 1.00 M. It appeared that the presence of NaCl, the main component in seawater, is the 
cause for the increased rate of degradation. 
 
ISOXAFLUTOLE 
CASRN: 141112-29-0; molecular formula: C15H12F3NO4S; FW: 359.32 
 ChemicalPhysical. Hydrolyzes slowly in water but more rapidly in soil. After 24 h at 25 °C, the 
amount of isoxaflutole remaining in water and soil were 83 and 15%, respectively. The hydrolysis 
product is 2-cyclopropyl-3-(2-mesyl-4-trifluoromethylphenyl)-3-oxopropanenitrile (Taylor-Lovell 
et al., 2000). 
 
LEPTOPHOS 
CASRN: 21609-90-5; molecular formula: C13H10BrCl2O2PS; FW: 412.07 
 Chemical/Physical. The hydrolysis half-lives of leptophos in a sterile 1% ethanol/water solution 
at 25 °C and pH values of 4.5, 5.0, 6.0, 7.0, and 8.0 were 350, 170, 35, 5.5, and 2.3 wk, 
respectively (Chapman and Cole, 1982). 
 
d-LIMONENE 
CASRN: 5989-27-5; molecular formula: C10H16; FW: 136.23 
 Chemical/Physical. The rate constant for the reaction of d-limonene with ozone in the gas phase 
was ≥5.0 x 10-18 cm3/molecule⋅sec (Munshi et al., 1989a). Six major product peaks were identified 
by GC; however, the products could not be identified by GC/MS (Yokouchi and Ambe, 1989). 
 
LINURON 
CASRN: 330-55-2; molecular formula: C9H10Cl2N2O2; FW: 249.10 
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 Soil. Linuron degraded in soil forming the common metabolite 3,4-dichloroaniline (Duke et al., 
1991). In an aerobic, biologically active, organic-rich, pond sediment, linuron was converted to the 
intermediate 3-(3-chlorophenyl)-1-methoxymethylurea. This compound degraded to unidentified 
compounds (Stepp et al., 1985). 
 Linuron was degraded by Bacillus sphaericus in soil forming N,O-dimethylhydroxylamine and 
carbon dioxide (Engelhardt et al., 1972). Only 1 ppm 3,4-dichloroaniline was identified in soils 
after incubation of soils containing 500 ppm linuron (Belasco and Pease, 1969). Boerner (1967) 
reported that the soil microorganism Aspergillus niger degraded linuron to phenylmethylurea, 
phenylmethoxyurea, chloroaniline, ammonia, and carbon dioxide. In an earlier study, Boerner 
(1965) found 3,4-chloroaniline as a soil metabolite but the microorganism(s) were not identified. 
 The half-lives for linuron in soil incubated in the laboratory under aerobic conditions ranged 
from 56 to 88 d with an average of 75 d (Hance, 1974; Moyer et al., 1972; Usorol and Hance, 
1974). In field soils, the average half-life for linuron was 88 d (Smith and Edmond, 1975). 
 Plant. Undergoes demethylation and demethoxylation in plants (Hartley and Kidd, 1987). 
Metabolites identified in carrots 117 d after treatment were 3,4-dichlorophenylurea, 3-(3,4-di-
chlorophenyl)-1-methylurea, and 3,4-dichloroaniline. About 87% of the linuron remained un-
reacted (Løekke, 1974). 
 Photolytic. When an aqueous solution of linuron was exposed to summer sunlight for 2 months, 
3-(3-chloro-4-hydroxyphenyl)-1-methoxy-1-methylurea, 3,4-dichlorophenylurea, and 3-(3,4-di-
chlorophenyl)-1-methylurea formed at yields of 13, 10, and 2%, respectively. The photolysis 
half-life of this reaction was approximately 97 d (Rosen et al., 1969). In a more recent study, 
Tanaka et al. (1985) studied the photolysis of linuron (75 mg/L) in aqueous solution using UV 
light (λ = 300 nm) or sunlight. After 24 d of exposure to sunlight, linuron degraded to a 
trichlorinated biphenyl (1% yield) with the concomitant loss of hydrogen chloride. 
 Chemical/Physical. Linuron can be hydrolyzed to an aromatic amine by refluxing in an alkaline 
medium (Humburg et al., 1989). The hydrolysis half-life of linuron in 0.5 N sodium hydroxide 
solution at 20 °C is one day (El-Dib and Aly, 1976). 
 
MALEIC HYDRAZIDE 
CASRN: 123-33-1; molecular formula: C4H4N2O2; FW: 112.10 
 Soil. The half-life in soil was reported to be 2–8 wk (Hartley and Kidd, 1987). When maleic 
hydrazide was applied to muck, sand, and clay at concentrations of 0.7 and 2.7, 1.0, and 3.75 and 
0.85 and 3.4 ppm, 86 and 100, 87 and 100, and 47 and 67% degradation yields were obtained, 
respectively (Hoffman et al., 1962). 
 Plant. Major plant metabolites include fumaric, succinic, and maleic acids (Hartley and Kidd, 
1987). 
 Photolytic. In water, maleic hydrazide showed an absorption maximum at 300 nm indicating 
direct photolysis should occur (Gore et al., 1971). 
 Chemical/Physical. Reacts with alkalies and amines forming water-soluble salts (Hartley and 
Kidd, 1987). Decomposed by oxidizing acids releasing nitrogen (Worthing and Hance, 1991). 
Decomposes at 260 °C (Windholz et al., 1983) releasing toxic fumes of nitrogen oxides (Sax and 
Lewis, 1987). 
 
MANCOZEB 
CASRN: 8018-08-7; molecular formula: [C4H6N2S2Mn]xZny; FW: variable 
 Plant. Undergoes metabolism in plants to ethyl thiourea, ethylene thiuram disulfide, thiuram 
monosulfide, and sulfur (Hartley and Kidd, 1987). 
 Chemical/Physical. Hwang et al. (2003) studied the chemical oxidation of mancozeb (100 ppm) 
in aqueous solution using ozone (continuously supplied at a concentration of 3 ppm) and chlorine 
dioxide (20 ppm). Ozonation of the solution for 60 min yielded several degradation compounds 
including ethylene thiourea as the major product. Degradation of mancozeb by chlorine dioxide 
also yielded ethylene thiourea. After 60 min of treatment, mancozeb was still detected suggesting 
that chlorine dioxide was less effective as an oxidant than ozone. However, the investigators 
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suggested that the effect of chlorine treatment may be dependent upon applied chlorine 
concentration and reaction time as well as the concentration of mancozeb in solution. In distilled 
water, mancozeb hydrolyzes to 5-imidazoledthiocarboxylic acid. 
 Decomposes in acids releasing carbon disulfide. In oxygenated waters, mancozeb degraded to 
ethylene thiuram monosulfide, ethylene diisocyanate, ethylene thiourea, ethylenediamine, and 
sulfur (Worthing and Hance, 1991). 
 
MANEB 
CASRN: 12427-38-2; molecular formula: C4H6MnN2S4; FW: 265.31 
 Chemical/Physical. When soil containing maneb was subjected to a stream of moist air, carbon 
disulfide was formed. Carbon disulfide was also formed when maneb was suspended in a 0.1M 
phosphate buffer at pH 7.0 and air was drawn through the system. The rate of carbon disulfide was 
higher at neutral and acidic solutions but lower under alkaline conditions. When the air was 
replaced by nitrogen, no carbon disulfide was evolved. Decomposition products in the reaction 
vessel identified by TLC were ethylene thiourea, ethylene thiuram monosulfide, elemental sulfur, 
and trace amounts of ethylenediamine (Hylin, 1973). 
 
MCPA 
CASRN: 94-74-6; molecular formula: C9H9ClO3; FW: 200.63 
 Biological. Cell-free extracts isolated from Pseudomonas sp. in a basal salt medium degraded 
MCPA to 4-chloro-o-cresol and glyoxylic acid (Gamar and Gaunt, 1971). 
 Soil. Residual activity in soil is limited to approximately 3–4 months (Hartley and Kidd, 1987). 
 Plant. The penetration, translocation, and metabolism of radiolabeled MCPA in a cornland weed 
(Galium aparine) was studied by Leafe (1962). Carbon dioxide was identified as a metabolite but 
this could only account for 7% of the applied MCPA. Though no additional compounds were 
identified, it was postulated that MCPA was detoxified in the weed via loss of both carbon atoms 
of the side chain. 
 Photolytic. When MCPA in dilute aqueous solution was exposed to summer sunlight or an 
indoor photoreactor (λ >290 nm), 4-chloro-o-cresol formed along with 2-methylphenol and 
4-chloro-2-formylphenol (Soderquist and Crosby, 1975). Clapés et al. (1986) studied the 
photodecomposition of aqueous solution of MCPA (120 ppm, pH 5.4, 25 °C) in a photoreactor 
equipped with a high pressure mercury lamp. After 3 min of irradiation, 4-chloro-2-methylphenol 
formed as an intermediate which degraded to 2-methylphenol. Both compounds were not detected 
after 6 min of irradiation; however, 2,5-dihydroxytoluene and 2-methyl-2,5-cyclohexadiene-
1,4-dione formed as major and minor photodecomposition products, respectively. The same 
experiment was conducted using simulated sunlight (λ <300 nm) in the presence of riboflavin, a 
known photosensitizer. 4-Chloro-o-cresol and 4-chloro-2-methylbenzyl formate formed as major 
and minor photoproducts, respectively (Clapés et al., 1986). Ozone degraded MCPA in dilute 
aqueous solution with and without UV light (λ >300 nm) (Benoit-Guyod et al., 1986). 
 Chemical/Physical. Reacts with alkalies forming water soluble salts (Hartley and Kidd, 1987). 
Ozonolysis of MCPA in the dark yielded the following benzenoid intermediates: 4-chloro-o-cresol, 
its formate ester, 5-chlorosalicyaldehyde, 5-chlorosalicylic acid, and 5-chloro-3-
methylbenzene-1,2-diol. Ozonolysis occurred much more rapidly in the presence of UV light. 
Based upon the intermediate compounds formed, the suggested degradative pathway in the dark 
included ring hydroxylation followed by cleavage of the ozone molecule and under irradiation, 
oxidation of the side chains by hydroxyl radicals (Benoit-Guyod et al., 1986). 
 
MDTC 
CASRN: 52664-04-7; molecular formula: C16H23N3O2S2; FW: 353.51 
 Chemical/Physical. In the gas phase, MDTC reacted with OH, nitrate, and OH + nitrate radicals 
but not with ozone. One major product formed in the three reactions was tentatively identified as 
(CH3)2NC(O)SCHO. The relative reaction rates for the reaction of MDTC with OH and nitrate 
radicals were 1.33 x 10-11 and 7.3 x 10-15 cm3/molecule⋅sec, respectively (Kwok et al., 1992). 
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MECOPROP 
CASRN: 93-65-2; molecular formula: C10H11ClO3; FW: 214.65 
 Chemical/Physical. In water, mecoprop reacted with OH radicals at a rate of 4.3 x 1012/M·h at 
25 °C (Armbrust, 2000). 
 
MEFLUIDIDE 
CASRN: 53780-34-0; molecular formula: C11H13F3N2O3S; FW: 310.29 
 Soil. Rapidly degrades in soil (half-life <1 week) forming 5-amino-2,4-dimethyltrifluoro-
methane sulfone anilide as the major metabolite (Hartley and Kidd, 1987). 
 
METALAXYL 
CASRN: 57837-19-1; molecular formula: C15H21NO4; FW: 279.30 
 Soil. Little information is available on the degradation of metalaxyl in soil; however, Sharom 
and Edgington (1986) reported metalaxyl acid as a possible metabolite. Repeated applications of 
metalaxyl decrease its persistence. Following an initial application, the average half-life was 28 d. 
After repeated applications, the half-life decreased to 14 d (Bailey and Coffey, 1985). 
 Carsel et al. (1986) studied the persistence of metalaxyl in various soil types. The application 
rate was 2.2 kg/ha. In a fine sand, metalaxyl concentrations at soil depths of 15, 20, 45, and 60 cm 
were 100, 150, 100, and 75 ppb, respectively, 55 d after application and 35, 90, 60, and 0 ppb, 85 d 
after application. In a fine sandy loam (upper 15 cm), metalaxyl concentrations detected after 15, 
106, and 287 d after application were 1.65, 1.25, and 0.2 ppb, respectively. 
 Plant. In plants, metalaxyl undergoes ring oxidation, methyl ester hydrolysis, ether cleavage, 
ring methyl hydroxylation, and N-dealkylation (Owen and Donzel, 1986). Metalaxyl acid was 
identified as a hydrolysis product in both sunflower leaves and lettuce treated with the fungicide. 
Metalaxyl acid was further metabolized to form a conjugated, benzyl alcohol derivative of 
metalaxyl (Businelli et al., 1984; Owen and Donzel, 1986). 
 In pigeon peas, metalaxyl may persist up to 12 d (Indira et al., 1981; Chaube et al., 1984). 
 
METALDEHYDE 
CASRN: 9002-91-9; molecular formula: C8H16O4; FW: 176.20. 
 Plant. When applied to citrus rinds, 50% was lost after 4.6 d for the first 33 d and an additional 
25% was lost 14 d for the subsequent 26 d (Iwata et al., 1982). 
 Chemical/Physical. Metaldehyde was converted to acetaldehyde by heating to 150 °C for 4–5 h 
or by the reaction of concentrated hydrochloric acid (6 M) for a couple of minutes (Booze and 
Oehme, 1985). 
 
METHABENZTHIAZURON 
CASRN: 18691-97-9; molecular formula: C10H11N3OS; FW: 221.28 
 Photolytic. The photodegradation rate of methabenzthiazuron in water increased in the presence 
of humic acid. Under simulated sunlight, the half-lives of methabenzthiazuron in water containing 
10 and 100 mg/L of humic acid-potassium salt were 91.2 and 21.9 h, respectively. In the absence 
of humic acid, no degradation was observed (Jensen-Korte et al., 1987). 
 
METHACRYLONITRILE 
CASRN: 126-98-7; molecular formula: C4H5N; FW: 67.09 
 Chemical/Physical. The reported rate constant for the reaction of methacrylonitrile with ozone 
in the gas phase is 3.52 x 10-19 cm3/molecule⋅sec (Munshi et al., 1989a). 
 
METHAZOLE 
CASRN: 20354-26-1; molecular formula: C9H6Cl2N2O3; FW: 261.06 
 Photolytic. Ivie et al. (1973) studied the photooxidation of methazole in methanol, water, and 
surface droplets using UV light. In methanol, only small quantities of unreacted methazole 
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remained after 24 h of irradiation. Five products were determined by TLC analysis; however, only 
3,4-dichloronitrobenzene, two isomeric dichloro-1-methyl-2-benzimidazolinones, and 1-(3,4-di-
chloro-phenyl)-3-methoxymethylurea were identified by GC/MS. In addition to these compounds, 
UV exposure of methazole in water or as droplets produced 1-(3,4-dichlorophenyl)-3-methylurea 
and 1-(3,4-dichlorophenyl)urea. Exposure of aqueous solutions methazole to sunlight resulted in 
significant photodegradation after 24 h. After 7 d of exposure, 1-(3,4-dichlorophenyl)-3-
methoxymethylurea was the primary photoproduct (36% yield). 
 
METHIDATHION 
CASRN: 950-37-8; molecular formula: C6H11N2O4PS3; FW: 302.31 
 Photolytic. When methidathion in an aqueous buffer solution (25 °C and pH 7.0) was exposed to 
filtered UV light (l >290 nm) for 24 h, 17% decomposed to 5-methoxy-3H-1,3,4-thiadiazol-2-one. 
At 50 °C, 56% was degraded after 24 h. Degradation occurred via hydrolysis of the thiol bond of 
the phosphorodithioic ester. Under acidic and alkaline conditions, hydrolytic cleavage occurred at 
the C-S and P-S bonds, respectively (Burkhard and Guth, 1979). Smith et al. (1978) demonstrated 
that methidathion degraded to methidathion oxon at a faster rate in six air-dried soils than in moist 
soils. Half-lives for methidathion in the air-dried soils ranged from 19 to 110 d. In addition, 
methidathion degraded faster in an air-dried soil exposed to ozone (half-lives 2.5–7.0 d). 
 Chemical/Physical. Emits toxic fumes of phosphorus, nitrogen, and sulfur oxides when heated 
to decomposition (Sax and Lewis, 1987). Methidathion oxon was also found in fogwater collected 
near Parlier, CA (Glotfelty et al., 1990). It was suggested that methidathion was oxidized in the 
atmosphere during daylight hours prior to its partitioning from the vapor phase into the fog. On 12 
January 1986, the distributions of parathion (0.45 ng/m3) in the vapor phase, dissolved phase, air 
particles, and water particles were 57.5, 25.4, 16.8, and 0.3%, respectively. For methidathion oxon 
(0.84 ng/m3), the distribution in the vapor phase, dissolved phase, air particles, and water particles 
were <7.1, 20.8, 78.6, and 0.1%, respectively. 
 
METHIOCARB 
CASRN: 2032-65-7; molecular formula: C11H15NO2S; FW: 225.31 
 Soil. Methiocarb was oxidized, probably by singlet oxygen, to the corresponding sulfoxide and 
trace amounts (<5% yield) of sulfone when sorbed on soil and exposed to sunlight. The 
photosensitized oxidation was faster in soils containing the lowest organic carbon content (Gohre 
and Miller, 1986). 
 Plant. On and/or in bean plants, the methylthio group is rapidly oxidized to the sulfoxide and 
sulfone (Abdel-Wahab et al., 1966) followed by hydrolysis yielding the corresponding thiophenol, 
methylsulfoxide phenol, and methylsulphonyl phenol (Hartley and Kidd, 1987). 
 Photolytic. When methiocarb in ethanol was irradiated by UV light, only a few unidentified 
cholinesterase inhibitors were formed (Crosby et al., 1965). 
 Chemical/Physical. Emits toxic fumes of nitrogen and sulfur oxides when heated to 
decomposition (Sax and Lewis, 1987). 
 
METHOMYL 
CASRN: 16752-77-5; molecular formula: C5H10N2O2S; FW: 162.20 
 Biological. From the first-order biotic and abiotic rate constants of methomyl in estuarine water 
and sediment/water systems, the estimated biodegradation half-lives were 75–165 and 39–134 d, 
respectively (Walker et al., 1988). 
 Soil. Harvey and Pease (1973) reported that methomyl dissipated rapidly in fine sand and loamy 
sand soils. One month following application to a Delaware soil, 1.8% of the applied dosage was 
recovered and after 1 yr, methomyl was not detected. The hydrolysis product (S-methyl 
N-hydroxythioacetimidate) and a trace mixture of very polar compounds were the intermediate 
degradation compounds before forming the principal end product, carbon dioxide. 
 Groundwater. According to the U.S. EPA (1986) methomyl has a high potential to leach to 
groundwater. 
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 Plant. The reported half-lives of methomyl on cotton plants, mint plants, and Bermuda grass 
were 0.4–8.5, 0.8–1.2 and 2.5 d, respectively (Willis and McDowell, 1987). 
 Chemical/Physical. Emits toxic fumes of nitrogen and sulfur oxides when heated to 
decomposition (Sax and Lewis, 1987; Lewis, 1990). 
 The calculated hydrolysis half-life at 25 °C and pH 7 is 262 d (Ellington et al., 1988). The 
hydrolysis half-lives of methomyl in a sterile 1% ethanol/water solution at 25 °C and pH values of 
4.5, 6.0, 7.0, and 8.0 were 56, 54, 38, and 20 wk, respectively (Chapman and Cole, 1982). In both 
soils and water, chemical- and biological-mediated reactions transformed methomyl into two 
compounds — a nitrile and a mercaptan (Alexander, 1981). 
 Methomyl degraded rapidly in distilled water containing free chlorine. The degradation rate 
increased with a decrease in pH, increase in temperature, and increase in chlorine concentrations. 
The reaction rate with free chlorine was 1,000 times faster than with chloramine. In chlorinated 
water, the half-lives for methomyl ranged from 24 sec at pH 7.6 to 12 min at pH 8.9. The half-life 
for the reaction of methomyl with chloramine was 19 h between the pH range of 7 to 9. Methomyl 
degraded to methomyl sulfoxide and N-chloromethomyl before degrading to acetic acid, methane 
sulfonic acid, and dichloromethylamine (Miles and Oshiro, 1990). 
 
3-METHYL-2-BUTANONE 
CASRN: 563-80-4; molecular formula: C5H10O; FW: 86.13 
 Biological. Using the BOD technique to measure biodegradation, the mean 5-d BOD value (mM 
BOD/mM 3-methyl-2-butanone) and ThOD were 4.60 and 65.7%, respectively (Vaishnav et al., 
1987). 
 
2-METHYL-2-BUTENE 
CASRN: 513-35-9; molecular formula: C5H10; FW: 70.13 
 Chemical/Physical. Under simulated conditions, ozone reacted with 2-methyl-2-butene in the 
dark yielding carbonyls including acetone, acetaldehyde, methylglyoxal (minor), hydroxy-
acetaldehyde (major), and a compound tentatively identified as 3-hydroxy-4-methyl-2-butanone. 
The sunlight irradiation of a mixture containing 2-methyl-2-butene (0.5-1.5 ppb) and nitric oxide 
(150-250 ppb) yielded formaldehyde, acetaldehyde, and acetone as major products. Minor 
products identified were methylglyoxal, hydroxyacetone, and tentatively identified compounds 3-
hydroxy-4-methyl-2-butanone. In addition, hydroxyacetaldehyde was tentatively identified in trace 
amounts (Grosjean, 1990). 
 
METHYL CHLORPYRIFOS 
CASRN: 5598-13-0; molecular formula: C7H7Cl3NO3PS; FW: 322.54 
 ChemicalPhysical. The hydrolysis half-lives at pH 7.4 and 20 and 37.5 °C were 13 and 2.6 d, 
respectively. At pH 6.1 and 20 °C, the hydrolysis half-life was 26 d (Freed et al., 1979). 
 
METHYL tert-BUTYL ETHER 
CASRN: 1634-04-4; molecular formula: C5H12O; FW: 88.15 
 Biological. Bradley et al. (1999) studied the degradation of methyl tert-butyl ether by 
indigenous microorganisms in stream-bed sediments from underground gasoline spill sites in 
Laurens, SC (Laurens) and Charleston, SC (Oasis). Under aerobic conditions, the amount of 
methyl tert-butyl ether mineralized to carbon dioxide after 105 d were 73% in Laurens sediments 
and 30% in Oasis sediments. It was suggested that the higher rate of mineralization was due to the 
higher concentration of organic matter in Laurens sediments (17%) as compared to Oasis 
sediments (1%). No mineralization of methyl tert-butyl ether was observed under strictly 
anaerobic conditions. Similar observations were observed by Landmeyer et al. (2001) at a shallow 
groundwater system near Beaufort, SC. Under natural and oxic conditions, methyl tert-butyl ether 
degraded rapidly following addition of oxygen. It was suggested that methyl tert-butyl ether 
degraded because indigenous microorganisms became acclimated to the 10-yr old gasoline spill 
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and the replenishment of oxygen to the subsurface by precipitation events or by adding a soluble 
oxygen release compound. 
 Chemical/Physical. Ultrasonic irradiation (205–1078 kHz) of methyl tert-butyl ether (100 mM) 
in water in the presence of ozone maintained at 23 °C yielded tert-butyl formate and tert-butyl 
alcohol (Kang et al., 1999). The highest reaction rates occurred at 358 and 618 kHz. The 
combination of ozone and ultrasonic irradiation was more effective in degrading methyl tert-butyl 
ether than ultrasound and ozone alone. The investigators concluded that the combination of ozone 
and ultrasound irradiation was most effective at a frequency of 358 kHz. The rate of degradation 
of methyl tert-butyl ether was not affected in the presence of natural organic matter. 
 Degradation of methyl tert-butyl ether by bifunctional aluminum in the presence of oxygen was 
investigated by Lien and Wilkin (2002). Bifunctional aluminum was synthesized by sulfating 
aluminum metal with sulfuric acid. When the initial methyl tert-butyl ether concentration was 14.4 
mg/L, ≈ 90% of methyl tert-butyl ether degraded within 24 h forming acetone, methyl acetate, 
tert-butyl alcohol, and tert-butyl formate. Carbon disulfide was tentatively identified as a reaction 
product by GC/MS. Product yields were 27.6% for acetone, 18.4% for methyl acetate, ≈ 21% for 
tert-butyl alcohol, and ≈ 6.1% tert-butyl formate. When the initial concentration of methyl tert-
butyl ether was reduced to 1.4 mg/L, 99.5% of methyl tert-butyl ether reacted. Yields of acetone, 
methyl acetate, and tert-butyl alcohol were 54.7, 17.2, and 13.2, respectively. 
 
METHYLENE BROMIDE 
CASRN: 74-95-3; molecular formula: CH2Br2; FW: 173.83 
 Chemical/Physical. Methylene bromide reacts with bisulfide ion (HS-), produced by microbial 
reduction of sulfate, forming 1,3,5-trithiane and dithiomethane. Estimated reaction rate constants 
at 25 and 35 °C were 5.25 x 10-5 and 1.74 x 10-4 /M⋅sec, respectively (Roberts et al., 1992). 
 
1-METHYLNAPHTHALENE 
CASRN: 90-12-0; molecular formula: C11H10; FW: 142.20 
 Chemical/Physical. An aqueous solution containing chlorine dioxide in the dark for 3.5 d at 
room temperature oxidized 1-methylnaphthalene into the following: 2-chloro-1-methyl-
naphthalene, 4-chloro-1-methylnaphthalene, 2,4-dichloro-1-methylnaphthalene, 1-hydroxymethyl-
naphthalene, 1-naphthaldehyde, and 1-naphthoic acid (Taymaz et al., 1979). 
 
METHYL SULFIDE 
CASRN: 75-18-3; molecular formula: C2H6S; FW: 62.14 
 Photolytic. Sunlight irradiation of a mixture of methyl sulfide (initial concentrations 0.2-2.5 
ppm) and oxides of nitrogen (86-580 ppb) in an outdoor chamber at various time intervals (2-7 h) 
yielded nitrogen dioxide, ozone, sulfur dioxide, nitric acid, formaldehyde, and methyl nitrate, a 
sulfate aerosol, and methane sulfonic acid (Grosjean, 1984a). 
 
METOBROMURON 
CASRN: 3060-89-7; molecular formula: C9H11BrN2O; FW: 243.10 
 Photolytic. Tanaka et al. (1982) studied the photolysis of metobromuron in aqueous solution 
(100 mg/L) using UV light (λ = 300 nm) and sunlight. After 34 d of exposure to sunlight, 35% of 
the original metobromuron degraded to a chlorinated biphenyl at a yield of <1%. When 
metobromuron in aqueous solution (225 ppm) was exposed to sunlight for 17 d, the major 
photooxidation product identified was 3-(4-hydroxyphenyl)-1-methoxy-1-methylurea (15% yield). 
Minor products included 3-(p-bromophenyl)-1-methylurea, p-bromophenylurea, and possibly a 
substituted diphenyl (Rosen and Strusz, 1968). In addition, it was suggested that hydrobromic acid 
also formed because of the pH of the solution decreased to 4.1 (Rosen and Strusz, 1968). 
 
METOLACHLOR 
CASRN: 51218-45-2; molecular formula: C15H22ClNO2; FW: 283.80 
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 Soil. Metolachlor and its degradation products combine with humic acids in soils and small 
quantities are degraded to carbon dioxide (Ashton and Monaco, 1991). In soil, the fungus 
Chaetomium globosum degraded metolachlor to 2-chloro-N-(2-ethyl-6-methylphenyl)acetamide, 
2-hydroxy-N-(2-methylvinylphenyl)-N-(methoxyprop-2-yl)acetamide, 3-hydroxy-8-methyl-N-
(methoxy-prop-2-yl)-2-oxo-1,2,3,4-tetrahydraquinoline, 2-chloro-N-(2-ethyl-6-methylphenyl)-N-
(hydroxyprop-2-yl)acetamide, and the tentatively identified compounds 3-hydroxy-1-isopropyl-8-
methyl-2-oxo-1,2,3,4-tetrahydroquinoline, N-(methoxyprop-2-yl)-8-methyl-2-oxo-1,2,3,4-tetra-
hydroquinoline, N-(methoxy-prop-2-yl)-N-(2-methyl-6-vinyl)aniline, and 1-(methoxyprop-2-yl)-7-
methyl-2,3-dihydroindole (McGahen, 1978). Metolachlor was transformed by a strain of soil 
actinomycetes to the following products: 2-chloro-N-(2-ethyl-6-methylphenyl)-N-(hydroxyprop-2-
yl)acetamide, 2-chloro-N-2-(1-hy-droxyethyl)-6-(methylphenyl)-N-(hydroxyprop-2-yl)acetamide, 
2-chloro-N-(2-ethyl-6-hydroxymethylphenyl)-N-(hydroxyprop-2-yl)acetamide, diastereoisomers 
of 2-chloro-N-(2-ethyl-6-hydroxymethylphenyl)-N-(methoxyprop-2-yl)acetamide, and 2-chloro-N-
2-(hydroxyethyl)-6-hydroxymethylphenyl)-N-(methoxyprop-2-yl)acetamide. These products were 
formed via hydroxylation of both the N-alkyl and alkyl side chains (Krause et al., 1985). In 
sterilized soil, metolachlor did not degrade after 4 months (Bouchard et al., 1982). 
 Groundwater. According to the U.S. EPA (1986) metolachlor has a high potential to leach to 
groundwater. 
 Plant. Metabolizes in plants forming water soluble, polar, nonvolatile products (Hartley and 
Kidd, 1987) and glutathione conjugates (Breaux et al., 1987). 
 Photolytic. Mathew and Khan (1996) studied the photolysis of metolachlor in water in the 
presence of kaolinite, montmorillonite, and goethite and fulvic acid under neutral and acidic 
conditions at 22 °C. Metolachlor degraded in all the treatments at both pH conditions. The rate of 
photolysis and degradation products formed was dependent on the duration of UV exposure, the 
initial pH of the solution, and the composition of the suspended/dissolved material. The following 
photoproducts identified included 2-hydroxy-N-(2-ethyl-6-methylphenyl)-N-(2-methoxy-1-meth-
ylethyl)acetamide, 4-(2-ethyl-6-methylphenyl)-5-methyl-3-morpholine (major product forming at 
74–84% yield), 8-ethyl-3-hydroxy-N-(2-methoxy-1-methylethyl)-2-oxo-1,2,3,4-tetrahydroquino-
line, 2-chloro-N-(2-(1-hydroxyethyl)-6-methylphenyl)-N-(2-hydroxy-1-methylethyl)acetamide, 
and 2-chloro-N-(2-ethyl-6-hydroxymethylphenyl)-N-(2-methoxy-1-methylethyl)acetamide. 
 Zimdahl and Clark (1982) reported half-lives of 15–38 and 33–100 d for the herbicide in clay 
loam soil, and sandy loam soil, respectively. They also reported that soil moisture increased the 
dissipation rate. At 20 °C, the dissipation rates of metolachlor in the clay loam and sandy loam 
soils at 20, 50, and 80% soil moisture contents were 0.028, 0.053, 0.062, and 0.016, 0.028, and 
0.037/day, respectively. The half-lives of metolachlor in soil maintained at temperatures of 30 and 
40 °C were approximately 3.85 and 2.75 wk, respectively (Bravermann et al., 1986). The reported 
half-lives of metolachlor in soil is approximately 6 d (Worthing and Hance, 1991) and 3–4 wk 
(Bowman, 1988).  
 Chemical/Physical. The volatilization half-life of metolachlor in an unstirred solution was 20 d 
at 40 °C. Volatilization was not significant at temperatures <25 °C (Lau et al., 1995). 
 
METRIBUZIN 
CASRN: 21087-64-9; molecular formula: C8H14N4OS; FW: 214.28 
 Soil. In soils, metribuzin undergoes deamination and further degradation forming water soluble 
conjugates (Hartley and Kidd, 1987). Metribuzin degrades rapidly in soil (Kempson-Jones and 
Hance, 1979; LaFleur, 1980). The half-lives in soil ranged from 4 to 9 wk at 22 °C and 60% 
moisture content to 9 to 11 wk at 10 °C and 10% moisture content. The highest half-life reported 
ranged from 15 to 43 wk in a soil having 60% moisture content maintained at 10 °C. 
 The dissipation rates (d-1) for metribuzin on Hillsdale silty loam, Cecil silty loam, Regina heavy 
clay, Melfort clay loam, and White City silt loam were 0.013-0.017, 0.055-0.131, >0.017, 
>0.0016, and >0.023, respectively (Kempson-Jones and Hance, 1979). 
 Groundwater. According to the U.S. EPA (1986) metribuzin has a high potential to leach to 
groundwater. 
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 Plant. Metribuzin is metabolized in soybean plants to a deaminated diketo derivative which is 
nonphytoxic (Duke et al., 1991). 
 Photolytic. The simulated sunlight (λ >230 nm) photolysis as a thin film on silica gel or sand 
yielded 6-(1,1-dimethylethyl)-3-(methylthio)-1,2,4-triazin-5-(4H)-one and two additional photo-
products. In both of the unnamed photoproducts, the methylthio group in the parent compound is 
replaced by oxygen and one of the compounds also underwent N-deamination (Bartl and Korte, 
1975). 
 Chemical/Physical. Emits toxic fumes of nitrogen and sulfur oxides when heated to 
decomposition (Lewis, 1990). 
 
METSULFURON-METHYL 
CASRN: 51218-45-2; molecular formula: C14H15N5O6; FW: 381.37 
 Soil/Plant. Hydrolyzes in soil and plants to nontoxic products. The half-life in soil varies from 7 
d to 1 month (Hartley and Kidd, 1987). 
 Ismail and Lee (1995) studied the persistence of metsulfuron-methyl in a sandy loam (pH 5.1) 
and clay soil (3.1) under laboratory conditions. Degradation was more rapid in nonsterilized than 
in sterilized soil. In nonsterilized soil, the rate of degradation increased with increasing soil 
moisture content. When the moisture level in the sandy loam and clay soil was increased from 20 
to 80% of field capacity at 35 °C, the half-lives were reduced from 9.0 to 5.7 and 11.2 to 4.6 d, 
respectively. The investigators concluded that the disappearance of metsulfuron-methyl in soil 
resulted from microbial degradation and chemical hydrolysis. 
 Chemical/Physical. The pseudo-first-order hydrolysis rate constants of metsulfuron-methyl in 
aqueous buffers solutions at 40 °C were 0.1472/d at pH 4 and 22 °C and at 40 °C: 1.3323/d at pH 
4, 1.05 x 10-2/d at pH 7, and 1.31 x 10-2/d at pH 10 (Berger and Wolfe, 1996). 
 
MOLINATE 
CASRN: 2212-67-1; molecular formula: C9H17NOS; FW: 187.31 
 Soil. Hydrolyzes in soil forming ethyl mercaptan, carbon dioxide, and dialkylamine (half-life 
approximately 2–5 wk) (Hartley and Kidd, 1987). At recommended rates of application, the 
half-life of molinate in moist loam soils at 21–27 °C was approximately 3 wk (Humburg et al., 
1989). Rajagopal et al. (1984) reported that under flooded conditions, molinate was hydroxylated 
at the 3- and 4-position with subsequent oxidation forming many compounds including molinate 
sulfoxide, carboxymethyl molinate, hexahydroazepine-1-carbothioate, 4-hydroxymolinate, 4-hy-
droxymolinate sulfoxide, hexahydroazepine, S-methyl hexahydroazepine-1-carbothioate, 4-keto-
molinate, 4-hydroxyhexahydroazepine, 4-hydroxy-N-acetyl-hexahydroazepine, carbon dioxide, 
and bound residues. 
 Plant. Molinate is rapidly metabolized by plants releasing carbon dioxide and naturally 
occurring plant constituents (Humburg et al., 1989). 
 Photolytic. A hydrogen peroxide solution (120 mM) was irradiated by UV light (λ = 290 nm) at 
23 °C. The major photooxidation products were the two isomers of 2-oxomolinate (20% yield) and 
s-molinate oxide (5% yield) (Draper and Crosby, 1984). Half-lives of 180 and 120 h were 
observed using one and two equivalents of hydrogen peroxide, respectively (Draper and Crosby, 
1984). Molinate has a UV absorption maximum at 225 nm and no absorption at wavelengths >290 
nm. Therefore, molinate is not expected to undergo aqueous photolysis under natural sunlight (λ = 
290 nm). In the presence of tryptophan, a naturally occurring photosensitizer, molinate in aqueous 
solution photodegraded to 1-((ethylsulfinyl)carbonyl)hexahydro-1H-azepine, S-ethyl 
hexahydro-2-oxo-1H-azepine-1-carbothioate, and hexamethyleneimine (Soderquist et al., 1977). 
 Chemical/Physical. Metabolites identified in tap water were molinate sulfoxide, 3- and 
4-hydroxymolinate, ketohexamethyleneimine, and 4-ketomolinate (Verschueren, 1983). In water, 
molinate reacted with OH radicals at a rate of 7.7 x 1012/M·h at 25 °C (Armbrust, 2000). 
 
MONALIDE 
CASRN: 7287-36-7; molecular formula: C13H18ClNO; FW: 239.75 
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 Biological. In the presence of suspended natural populations from unpolluted aquatic systems, 
the second-order microbial transformation rate constant determined in the laboratory was reported 
to be 6 x 10-13 L/organisms-h (Steen, 1991). 
 Soil. Probably degrades via ring hydroxylation and subsequent ring cleavage. Persistence in soil 
is limited to approximately 6–8 wk (Hartley and Kidd, 1987). Under laboratory conditions, the 
half-lives in soil were 30, 48, and 59 d at pH 4.85, 5.2, and 10.8, respectively (Worthing and 
Hance, 1991). 
 
MONOCROTOPHOS 
CASRN: 6923-22-4; molecular formula: C7H14ClNO5P; FW: 223.16 
 Plant. Decomposes in plants forming the N-hydroxy compound in small amounts (Hartley and 
Kidd, 1987). 
 Chemical/Physical. Hua et al. (1995) studied the titanium dioxide-mediated photooxidation of 
monocrotophos using a recirculating photoreactor. The initial concentration and flow rate used 
were 50 nM and 30 mL/min, respectively. The irradiation source was a black light that emits 
radiation between 300 and 420 nm with a maximum radiation occurring at 350 nm. Degradation 
yields of 51 and 95% were achieved after 1 and 3 h, respectively. The rate of degradation was 
enhanced with the addition of oxygen, hydrogen peroxide, and sulfate ions but decreased when 
chloride, perchlorate, nitrate, and phosphate ions were present. In the presence of Cu2+ ions, the 
rate of reaction was enhanced when the concentration was <10-5 M but was hindered at greater 
concentrations. 
 Emits toxic fumes of phosphorus and nitrogen oxides when heated to decomposition (Sax and 
Lewis, 1987; Lewis, 1990). 
 
MONURON 
CASRN: 150-68-5; molecular formula: C9H11ClN2O; FW: 198.66 
 Biological. Monuron was mineralized in sewage samples obtained from a water treatment plant 
in Ithaca, NY. 4-Chlorophenylurea and 4-chloroaniline were tentatively identified as metabolites 
(Wang et al., 1985). 
 Soil/Plant. In soils and plants, monuron is demethylated at the terminal nitrogen atom coupled 
with ring hydroxylation forming 3-(2-hydroxy-4-chlorophenyl)urea and 3-(3-hydroxy-4-chloro-
phenyl)urea (Hartley and Kidd, 1987). Wallnöefer et al. (1973) reported that the soil 
microorganism Rhizopus japonicus degraded monuron into 3-(4-chlorophenyl)-1-methylurea. 
However, in the presence of Pseudomonas or Arthrobacter sp., monuron degraded to 2,4-di-
chloroaniline, sym-bis(3,4-dichlorophenyl)urea, and unidentified metabolites (Janko et al., 1970). 
The reported half-life in soil is 166 d (Jury et al., 1987). 
 Photolytic. When an aqueous solution of monuron was exposed to sunlight or simulated 
sunlight, the major degradative pathways observed were the photooxidation and demethylation of 
the N-methyl groups (Crosby and Tang, 1969; Tanaka et al., 1982a), hydroxylation of the aromatic 
ring, and polymerization. Products identified by TLC and confirmed using IR, MS, and/or 
chromatographic methods were 3-(4-chlorophenyl)-1-formyl-1-methylurea, 1-(4-chlorophenyl)-3-
methylurea, 3-(4-chloro-2-hydroxyphenyl)-1,1′-dimethylurea, 4,4′-dichlorocarbanilide, and the 
tentatively identified compounds 4-chloroformanilide, 1-(4-chlorophenyl)-3-formylurea, 4-chlor-
oaniline (Crosby and Tang, 1969), formaldehyde, formic acid, and carbon dioxide (Tanaka et al., 
1982a). A similar study was performed by Rosen et al. (1969). An aqueous solution of monuron 
was exposed to a late summer sun for 17 d. The solution contained 3-(4-hydroxyphenyl)-1,1-di-
methylurea and other unidentified compounds. Tanaka et al. (1977) also studied the simulated 
sunlight photolysis of a saturated aqueous solution (200 ppm) of monuron. The main degradative 
processes were ring hydroxylation, methyl oxidation, N-demethylation, dechlorination, and 
dimerization. Photoproducts identified by TLC were 3-(4-chlorophenyl)-1-methylurea, 
3-(4-chlorophenyl)-1-formyl-1-methylurea, 3-(4-chloro-2-hydroxyphenyl)-1,1-dimethylurea, 3-(4-
hydroxyphenyl)-1,1-di-methylurea, 3-(4-hydroxyphenyl)-1-formyl-1-methylurea, 4,4′-dichloro-
carbanilide, 3-(4-(N-(N′,N′-dimethylaminocarbonyl)-4′-chloroanilino)phenyl)-1,1′-dimethylurea 



1554    Groundwater Chemicals Desk Reference 
 

 

(dimer), a monodemethylated dimer, a hydroxylated dimer, a dihydroxylated dimer, and a trimer 
(Tanaka et al., 1977). The rate of photolysis of monuron in aqueous solutions increased with the 
addition of nonionic surfactants (Tergitol TMN-6, Tergitol TMN-10, Triton X-100, Triton X-405) 
at concentrations in excess of the critical micelle concentration (Tanaka et al., 1979). The 
surfactants eliminated ring hydroxylation reactions but enhanced reductive dechlorination 
reactions with simultaneous formation of biphenyls. Photoproducts included 3-(4-chlorophenyl)-
1,1-dimethylurea, 3-(4-chlorophenyl)-1-methylurea (monomethyl monuron), 3-phenyl-1,1-dimeth-
ylurea, 3-phenyl-1-methylurea, 3-(4-(N-(N′,N′-dimethylaminocarbonyl)-4′-chloroanilino)phen-
yl)-1,1-dimethylurea (monuron dimer), 3-(4-(N-(N′,N′-dimethylaminocarbonyl)aniline)phenyl)-
1,1′-dimethylurea (fenuron dimer), formaldehyde, and a polymeric material (Tanaka et al., 1979). 
 Tanaka et al. (1981a) studied the photolysis of monuron in dilute aqueous solutions in order to 
fully characterize a substituted diphenylamine that was observed in an earlier investigation 
(Tanaka et al., 1977). They identified this compound as an isomeric mixture containing 92% 2-
chloro-4′,5-bis(N′,N′-dimethylureido)biphenyl and 8% 5-chloro-2,4′-bis(N′,N′-dimethylureido)-
biphenyl. 
 Tanaka et al. (1982) undertook a study to identify the several biphenyls formed in earlier 
photolysis studies (Tanaka et al., 1979, 1981). They identified these compounds as 2,4′-, 3,4′-, and 
4,4′-bis(N′,N′-dimethylureido)biphenyls (fenuron biphenyls) (Tanaka et al., 1982, 1984). When an 
aqueous solution containing a surfactant was irradiated by UV light, photodegradation was the 
major degradative pathway. The compounds isolated were fenuron (3-phenyl-1,1-dimethylurea) 
(Tanaka et al., 1984) and the three fenuron biphenyls (Tanaka et al., 1982, 1984). In a later study, 
Tanaka et al. (1985) studied the photolysis of monuron (175 mg/L) in aqueous solution using UV 
light (λ = 300 nm) or sunlight. After 15 d of exposure to sunlight, monuron degraded forming a 
monochlorinated biphenyl product (1.5% yield) with the concomitant loss of hydrogen chloride 
(Tanaka et al., 1985). When a methanolic solution containing monuron was irradiated by UV light 
(λ = 253.7 nm) under aerobic conditions, 3-phenyl-1,1-dimethylurea formed as the major product. 
Methyl-4-chlorophenylcarbamate also formed but in lesser quantities (Mazzochi and Rao, 1972). 
 Chemical/Physical. Hydrolyzes in acidic media forming 4-chloroaniline (Hartley and Kidd, 
1987). Under alkaline conditions (0.50 N sodium hydroxide) at 20 °C, the half-life of monuron 
was 177 d (El-Dib and Aly, 1976). 
 Emits toxic fumes of nitrogen oxides and chlorine when heated to decomposition (Sax and 
Lewis, 1987). 
 
NAPROPAMIDE 
CASRN: 15299-99-7; molecular formula: C17H21NO2; FW: 271.36 
 Soil. Degrades slowly to 1-naphthol, 1,4-naphthoquinone, 2-(α-naphthoxy)-N-ethylpropion-
amide, and 2-(α-naphthoxy)propionamide (Hartley and Kidd, 1987). In moist loam or sandy-loam 
soils at 70–90 °C, the half-life was 8–12 wk. However, the persistence may be as long as 9 months 
under conditions where microbial growth is limited (Ashton and Monaco, 1991). Gerstl and Yaron 
(1983a) reported that the half-life of napropamide in soil can range from 34 to 201 d depending 
upon the organic matter content, soil texture, soil moisture content, and analytical method. 
 Plant. Rapidly metabolized in tomatoes and several fruit trees forming the water-soluble hexose 
conjugates of 4-hydroxynapropamide (Ashton and Monaco, 1991; Humburg et al., 1989). 
 Photolytic. Napropamide decomposes under UV light. Under laboratory conditions, irradiation 
of an aerated aqueous solution with UV light yielded 2-hydroxypropananilide, 2-propenanilide, 
and pyruvinanilide as the major products. Minor photoproducts include 2-(2-naphthoxy)propanoic 
acid and aniline (Tsao and Eto, 1990). In a deaerated aqueous solution, the photoproducts 
identified were 2-hydroxypropananilide, 2′-amino-2-hydroxypropiophenone, 2′-amino-2-naphth-
oxypropiophenone, and 4-amino-2-naphthoxypropiophenone. 
 
NAPTALAM 
CASRN: 132-66-1; molecular formula: C18H13NO3; FW: 291.29 
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 Soil/Plant. Degrades in soils and plants forming 1-naphthylamine and phthalic acid (Hartley and 
Kidd, 1987; Humburg et al., 1989). Residual activity in soil is limited to approximately 3 to 4 
months (Hartley and Kidd, 1987). 
 Chemical/Physical. Forms N-(1-naphthyl)phthalimide at elevated temperatures (Worthing and 
Hance, 1991). Naptalam will precipitate as the free acid in very acidic or in extremely hard waters 
(Humburg et al., 1989). 
 
NEBURON 
CASRN: 555-37-3; molecular formula: C12H16Cl2N2O; FW: 275.18 
 Soil. Neburon undergoes dealkylation of the terminal nitrogen atom, ring hydroxylation, and 
degradation to dichlorodihydroxyaniline. Residual activity in soil is limited to approximately 3 to 
4 months (Hartley and Kidd, 1987). 
 Chemical/Physical. Neburon hydrolyzes under basic conditions forming aniline derivatives. The 
half-life of neburon in 0.50 N sodium hydroxide at 20 °C is 167 d (El-Dib and Aly, 1976). 
 
NICOSULFURON 
CASRN: 111991-09-4; molecular formula: C15H18N6O6; FW: 410.41 
 Chemical/Physical. The pseudo-first-order hydrolysis rate constants of nicosulfuron in aqueous 
buffers solutions at 40 °C were 0.1240/d at pH 4 and 22 °C and at 40 °C: 1.2816/d at pH 4, 2.13 x 
10-2/d at pH 7, and 1.34 x 10-2/d at pH 10 (Berger and Wolfe, 1996). 
 
3-NITROBENZOIC ACID 
CASRN: 121-92-6; molecular formula: C7H5NO4; FW: 167.12 
 Biological. Under anaerobic conditions using a sewage inoculum, 4-nitrobenzoic acid degraded 
to 3-aminobenzoic acid (Hallas and Alexander, 1983). 
 
4-NITROBENZOIC ACID 
CASRN: 62-23-7 ; molecular formula: C7H5NO4; FW: 167.12 
 Biological. Under anaerobic conditions using a sewage inoculum, 4-nitrobenzoic acid degraded 
to 4-aminobenzoic acid (Hallas and Alexander, 1983). 
 
NITROFEN 
CASRN: 1836-75-5; molecular formula: C13H7F3N2O5; FW: 284.10 
 Chemical/Physical. When nitrofen as an aqueous suspension was irradiated using UV light (λ = 
300 nm), 2,4′-dichloro-4′-aminodiphenyl ether formed as the major products (>80% of total 
product formation). In addition, 4-nitrophenol and 2,4-dichlorophenol formed as minor products 
(<10%). In cyclohexanone, the major photooxidation product was aminonitrofen (Ruzo et al., 
1980). 
 
1-NONANOL 
CASRN: 143-08-8; molecular formula: C9H20O; FW: 144.25 
 Biological. Using the BOD technique to measure biodegradation, the mean 5-d BOD value (mM 
BOD/mM 1-nonanol) and ThOD were 6.47 and 47.9%, respectively (Vaishnav et al., 1987). 
 
1-OCTANOL 
CASRN: 111-87-5; molecular formula: C8H18O; FW: 130.23 
 Biological. Using the BOD technique to measure biodegradation, the mean 5-d BOD value (mM 
BOD/mM 1-octanol) and ThOD were 6.49 and 54.1%, respectively (Vaishnav et al., 1987). 
 
2-OCTANONE 
CASRN: 111-13-7; molecular formula: C8H16O; FW: 128.21 
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 Biological. Using the BOD technique to measure biodegradation, the mean 5-d BOD value (mM 
BOD/mM 2-octanone) and ThOD were 5.53 and 48.1%, respectively (Vaishnav et al., 1987). 
 
OXADIAZON 
CASRN: 19666-30-9; molecular formula: C15H18Cl2N2O3; FW: 345.22 
 Soil. The reported half-life in soil is approximately 3–6 months (Hartley and Kidd, 1987). 
Oxadiazon degraded slowly in both moist and flooded soils. After 25 wk, only 0.1–3.5% degraded 
to carbon dioxide and 0.5–1.1% as volatile products. Metabolites identified included 
oxadiazonphenol, oxadiazon acid, and methoxyoxadiazon (Ambrosi et al., 1977). 
 Plant. Reported half-lives of oxadiazon in rice and orchard fruit are 1–2 and 3–6 months, 
respectively (Hartley and Kidd, 1987). 
 Chemical/Physical. In water, oxadiazon reacted with OH radicals at a rate of 1.4 x 1012/M·h at 
25 °C (Armbrust, 2000). 
 
OXAMYL 
CASRN: 23135-22-0; molecular formula: C7H13N3O3S; FW: 219.25 
 Soil. Oxamyl rapidly degraded in a loamy sand and fine sand soil at 25 °C to carbon dioxide and 
the intermediate methyl N-hydroxy-N,N-dimethyl-1-thiooxaminidate (Rajagopol et al., 1984). The 
reported half-life in soil is approximately one week (Worthing and Hance, 1991). Ou and Rao 
(1986) reported a half-life in soil of 8–50 d. The reported half-lives of oxamyl in Pitstone, 
Devizes, Sutton Veany, and Mepal soils at 15 °C were 10.2–13.1, 6.2, 7.1, and 17.8 d, respectively 
(Bromilow et al., 1980). Smelt et al. (1987) reported that oxamyl degraded at a faster rate in field 
plots after repeated applications of this nematocide than in soils that received no treatment. The 
repeated applications of oxamyl to soils probably induced microbial activity, which resulted in the 
accelerated disappearance of this compound. Harvey and Han (1978) reported a half-life of 8 d for 
oxamyl in soil. 
 Plant. Dislodgable residues of oxamyl on cotton leaf 0, 24, 48, 72, and 96 h after application 
(0.41 kg/ha) were 1.5, 1.1, 1.2, 0.85, and 0.76 mg/m2, respectively (Buck et al., 1980). 
 Chemical/Physical. The hydrolysis half-lives of oxamyl in a sterile 1% ethanol/water solution at 
25 °C and pH values of 4.5, 6.0, 7.0, and 8.0 were 300, 17, 1.6, and 0.20 wk, respectively 
(Chapman and Cole, 1982). Under alkaline conditions, oxamyl hydrolyzed following first-order 
kinetics (Bromilow et al., 1980). 
 Emits toxic fumes of nitrogen and sulfur oxides when heated to decomposition (Sax and Lewis, 
1987). 
 
OXYDEMETON-METHYL 
CASRN: 301-12-2; molecular formula: C6H15O4PS2; FW: 246.29 
 Soil. The sulfoxide group is oxidized to the sulfone and oxidative and hydrolytic cleavage of the 
side chain producing dimethylphosphoric and phosphoric acids (Hartley and Kidd, 1987). Oxamyl 
was degraded by the microorganism Pseudomonas putida in a laboratory study using cultured 
bacteria (Zeigler, 1980). 
 Plant. In asparagus, oxydemeton-methyl was converted to the corresponding sulfone (Szeto and 
Brown, 1982). 
 Chemical/Physical. Oxydemeton-methyl can be converted to the corresponding sulfone by 
hydrogen peroxide (Cremlyn, 1991). Emits toxic fumes of phosphorus and sulfur oxides when 
heated to decomposition (Sax and Lewis, 1987). 
 
PEBULATE 
CASRN: 1114-71-2; molecular formula: C10H21NOS; FW: 203.36 
 Soil. Pebulate rapidly degrades in soil forming carbon dioxide, ethylbutylamine, and a 
mercaptan (Hartley and Kidd, 1987). The half-life in a moist loam soil at 21–27 °C was 
approximately 2 wk (Humburg et al., 1989). 
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 Plant. Rapidly transformed in plants to carbon dioxide (Worthing and Hance, 1991) and 
naturally occurring plant constituents (Humburg et al., 1989). 
 Chemical/Physical. Emits toxic fumes of nitrogen and sulfur oxides when heated to 
decomposition (Sax and Lewis, 1987). 
 
PENDIMETHALIN 
CASRN: 40487-42-1; molecular formula: C13H19N3O4; FW: 281.31  
 Biological. In an in vitro study, the soil fungi Fusarium oxysporum and Paecilomyces varioti 
degraded pendimethalin to N-(1-ethylpropyl)-3,4-dimethyl-2-nitrobenzene-1,6-diamine and 3,4-di-
methyl-2,6-dinitroaniline. The latter compound was the only metabolite identified by another soil 
fungus; namely, Rhizoctonia bataticola (Singh and Kulshrestha, 1991). 
 Kole et al. (1994) studied the degradation of pendimethalin by an unadapted strain of 
Azotobacter chroococcum Beijerinck in pure culture condition. Degradation was rapid — 45 and 
55% of the parent compound was degraded after 10 and 20 d, respectively. Six metabolites were 
identified. Oxidative complete N-dealkylation of pendimethalin gave 3,4-dimethyl-2,6-dinitro-
aniline. This metabolite underwent acylation of the anilino nitrogen and direct elimination of the 
nitro group at the ortho position forming N-(2,6-dinitro-3,4-dimethyl)phenyl acetamide and 
3,4-dimethyl-6-nitroaniline, respectively. Reduction of the nitro group at the C-6 position yielded 
2-nitro-6-amino-N-(1-ethylpropyl)-3,4-xylidine. At the C-3 position on the parent compound, the 
methyl group oxidized to –CH2OH which underwent partial reduction of the 2-nitro group and 
N-dealkylation followed by oxidative cyclization to give 2-methyl-4-nitro-5-N-(1-cyclopropyl)-6-
nitrosobenzyl alcohol (Kole et al., 1994). 
 Soil/Plant. In soil, the 4-methyl group on the benzene ring is oxidized to a hydroxy group which 
undergoes oxidation to the carboxylic acid. The major plant metabolite is 4-(1-ethylpropyl)-
amino-2-methyl-3,5-dinitrobenzyl alcohol (Hartley and Kidd, 1987). Kulshrestha and Singh 
(1992) investigated the influence of soil moisture and microbial activity on the degradation of 
pendimethalin in a sandy loam soil. In both nonsterile, nonflooded, and flooded soils, degradation 
followed first-order kinetics. The observed half-lives in flooded and nonflooded conditions in 
nonsterile and sterile soils were 33 and 45; and 52 and 67 d, respectively. In the nonsterile, 
nonflooded soil, pendimethalin underwent N-dealkylation and reduction of the less hindered nitro 
group affording N-(1-ethylpropyl)-3,4-dimethyl-2-nitrobenzene-1,6-diamine and 3,4-dimethyl-2,6-
di-nitroaniline as major products. Under flooded conditions, only one degradation product was 
formed: N-(1-ethylpropyl)-5,6-dimethyl-7-nitrobenzimidazole. Under flooded conditions, pendi-
methalin was completely degraded after 4 d (Kulshrestha and Singh, 1992). 
 The reported half-lives of pendimethalin in a Sharkey clay soil and Bosket silt loam are 6 and 4 
d, respectively (Savage and Jordan, 1980).  
 Photolytic. Irradiation of a sandy loam soil with a high pressure mercury lamp for 48 h gave the 
following products (% yield): 2-amino-6-nitro-N-(1-ethylpropyl)-3,4-xylidine (35), 2,6-dinitro-
3,4-xylidine (21), 2,2-diethyl-7-nitro-4,5-dimethyl-3-hydroxy-2,3-dihydrobenzimidazole (13), and 
2-ethyl-7-nitro-4,5-dimethyl-3-hydroxy-2,3-dihydro-benzimidazole (8) (Dureja and Walia, 1989). 
 Parochetti and Dec (1978) reported that when pendimethalin on clay loam thin-layer plates was 
exposed to direct sunlight for 7 d, 9.9% of the applied amount (1 kg/ha) had decomposed. 
 
PENTACHLORONITROBENZENE 
CASRN: 82-68-8; molecular formula: C6H15NO2; FW: 295.36 
 Biological. Pentachloronitrobenzene is rapidly degraded in flooded soils forming penta-
chloroaniline. When pentachloronitrobenzene was incubated in a submerged soil and moist soil for 
3 wk, the percentages of the applied dosage remaining were <1 and 82%, respectively. Chacko et 
al. (1966) reported microorganisms can convert pentachloronitrobenzene to pentachloroaniline and 
pentachlorothioanisole. 
 Soil. The half-lives of pentachloronitrobenzene in a Columbia fine sandy loam, Sacramento 
clay, and Staten peaty muck from California were 4.7, 7.6, and 9.7 months, respectively. 
Degradation products were pentachloroaniline and pentachlorothioanisole (Wang and Broadbent, 
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1972). In the laboratory, half-lives ranged from 213–699 and 435–535 d at application rates of 60 
and 10 kg/ha, respectively (Beck and Hansen, 1974). In anaerobic soils, the half-life of 
pentachloronitrobenzene was 21 d. After 3 wk of incubation, <1% of the applied amount (10 mg/g 
soil) remained in submerged soil but 82% was found in moist soil (Ko and Farley, 1969). In a 
Hagerstown silty clay loam, pentachloroaniline, pentachlorothioanisole, and pentachlorophenol 
were reported as metabolites (Murthy and Kaufman, 1978). 
 When heated to decomposition (330 °C), emits toxic fumes of nitrogen oxides and chlorine (Sax 
and Lewis, 1987). 
 
1,1,2,3,3-PENTACHLOROPROPANE 
CASRN: 1600-37-9; molecular formula: C3H3Cl5; FW: 216.32 
 Chemical/Physical. The experimentally determined hydrolysis half-life of 1,1,2,3,3-pentachoro-
propane in water at 25 °C and pH 7 is 4.75 d (Jeffers et al., 1989). 
 
1-PENTANOL 
CASRN: 71-41-0; molecular formula: C5H12O; FW: 88.15 
 Biological. Using the BOD technique to measure biodegradation, the mean 5-d BOD value (mM 
BOD/mM 1-pentanol) and ThOD were 4.20 and 56.5%, respectively (Vaishnav et al., 1987). 
 
3-PENTANONE 
CASRN: 96-22-0; molecular formula: C5H10O; FW: 86.13 
 Biological. Using the BOD technique to measure biodegradation, the mean 5-d BOD value (mM 
BOD/mM 3-pentanone) and ThOD were 4.65 and 66.4%, respectively (Vaishnav et al., 1987). 
 
PERMETHRIN 
CASRN: 52645-53-1; molecular formula: C21H20Cl2O3; FW: 391.29 
 Soil. Permethrin biodegraded rapidly via hydrolysis yielding 3-(2,2-dichloroethenyl)-2,2-di-
methylcyclopropanecarboxylic acid and 3-phenoxybenzyl alcohol (Kaufman et al., 1981). The 
reported half-life in soil containing 1.3–51.3% organic matter and pH 4.2–7.7 is <38 d (Worthing 
and Hance, 1991). 
 In lake water, permethrin degraded more rapidly than in flooded sediments to trans- and 
cis-(dichlorovinyl)dimethylcyclopropanecarboxylic acid. The cis- isomer was more stable toward 
biological and chemical degradation than the trans- isomer (Sharom and Solomon, 1981). 
 Plant. Metabolites identified in cotton leaves included trans-hydroxypermethrin, 2′-hydroxyper-
methrin, 4′-hydroxypermethrin, dichlorovinyl acid, dichlorovinyl acid conjugates, hydroxydi-
chlorovinyl acid, hydroxydichlorovinyl acid conjugates, phenoxybenzyl alcohol, and phenoxy-
benzyl alcohol conjugates. Degradation of permethrin was mainly by ester cleavage and 
conjugation of the acid and alcohol intermediates (Gaughan and Casida, 1978). 
 Dislodgable residues of permethrin on cotton leaves 0, 24, 48, 72, and 96 h after application (1.1 
kg/ha) were (cis:trans): 0.26:0.38, 0.24:0.34, 0.22:0.32, 0.16:0.24, and 0.15:0.21 mg/m2, 
respectively (Buck et al., 1980). 
 Photolytic. Photolysis of permethrin in aqueous solutions containing various solvents (acetone, 
hexane, and methanol) under UV light (l >290 nm) or on soil in natural sunlight initially resulted 
in the isomerization of the cyclopropane moiety and ester cleavage. Photolysis products identified 
were 3-phenoxybenzyldimethyl acrylate, 3-phenoxybenzaldehyde, 3-phenoxybenzoic acid, mono-
chlorovinyl acids, cis- and trans-dichlorovinyl acids, benzoic acid, 3-hydroxybenzoic acid, 3-
hydroxybenzyl alcohol, benzyl alcohol, benzaldehyde, 3-hydroxybenzaldehyde, and 3-hydroxy-
benzoic acid (Holmstead et al., 1978). 
 Chemical/Physical. Stable to light and heat (Windholz et al., 1983; Worthing and Hance, 1991). 
 
α-PHELLANDRENE 
CASRN: 99-83-2; molecular formula: C10H16; FW: 136.10 
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 Chemical/Physical. The reported rate constant for the reaction of α-phellandrene with ozone in 
the gas phase is ≥4.1 x 10-17 cm3/molecule⋅sec (Munshi et al., 1989a). 
 
PHENMEDIPHAM 
CASRN: 13684-63-4; molecular formula: C16H16N2O4; FW: 300.32 
 Soil. Phenmedipham degraded in soil forming methyl N-(3-hydroxyphenyl) carbamate and 
m-aminophenol (Hartley and Kidd, 1987). Hydrolysis yields 3-aminophenol (Rajagopal et al., 
1984). The reported half-lives in soil ranged from 20 to 26 d (Rajagopal et al., 1989; Worthing and 
Hance, 1991). 
 Plant. In plants, methyl N-(3-hydroxyphenyl)carbamate is the major metabolite (Hartley and 
Kidd, 1987). 
 Photolytic. Bussacchini et al. (1985) studied the photolysis (λ = 254 nm) of phenmedipham in 
ethanol, ethanol/water, and hexane as solvents. In their proposed free radical mechanism, 
homolysis of the carbon-oxygen bond of the carbamate linkage gave the following photoproducts: 
3-(hydroxylphenyl)carbamic acid methyl ester, m-toluidine, 2-hydroxy-4-aminomethyl benzoate, 
3-hydroxy-5-aminomethyl benzoate, 2-amino-4-hydroxymethyl benzoate, and 2-amino-6-
hydroxymethyl benzoate. 
 
o-PHENYPHENOL 
CASRN: 90-43-7; molecular formula: C12H10O; FW: 170.21 
 Biological. Soil bacteria readily decomposed o-phenylphenol but the products were not 
identified. By analogy to the degradation of phenol to catechol, o-phenylphenol may be converted 
to 3-phenylcatechol before degrading to biphenyl. Another pathway may be oxidation by a 
dioxygenase producing 2-hydroxy-2′,3′-dihydroxybiphenyl (Zbozinek, 1984) 
 
PHORATE 
CASRN: 298-02-2; molecular formula: C7H17O2PS3; FW: 260.38 
 Biological. [14C]Phorate degraded in a model ecosystem consisting of soil, plants, and water 
(Lichtenstein et al., 1974). Under both nonpercolating and percolating water conditions, 12% of 
the applied amount migrated downward as the corresponding sulfone and sulfoxide. Phorate was 
absorbed in the roots of corn and was transformed primarily to the sulfone with trace amounts of 
the sulfoxide. Translocation of radioactive insecticide to the leaves was also observed but the 
major products were identified as phoratoxon sulfone and phoratoxon sulfoxide. 
 Based on the first-order biotic and abiotic rate constants of phorate in estuarine water and 
sediment/water systems, the estimated biodegradation half-lives were 1.1–1.6 and 0.7–1.6 d, 
respectively (Walker et al., 1988). 
 Soil. The corresponding sulfoxide and sulfone and their phosphorothioate analogs are major soil 
metabolites (Lichtenstein et al., 1974). The phosphorothioate analogs may hydrolyze forming 
dithio-, thio-, and orthophosphoric acids (Hartley and Kidd, 1987). Phorate sulfoxide, a microbial 
metabolite of phorate and much more toxic, was degraded by microbes to phorate oxon (Ahmed 
and Casida, 1958; Dewey and Parker, 1965). Menzer et al. (1970) reported that degradation of 
phorate in soil degraded at a higher rate in the winter months than in the summer months. They 
postulated that soil type, rather than temperature, had greater influence on the rate of 
decomposition of phorate. Soils used in the winter and summer months were an Evesboro loamy 
sand and Chillum silt loam, respectively. Suett (1971) reported that the sulfone and sulfoxide had a 
residual activity of 5 wk in a peaty loam. 
 Phorate was moderately persistent in soil. Way and Scopes (1968) reported residues comprised 
10% of applied dosage 540 d after application. The reported half-life in soil is 82 d (Jury et al., 
1987) and 68 d in a sandy soil (Way and Scopes, 1968). The half-lives for phorate in soil 
incubated in the laboratory under aerobic conditions ranged from 7 to 82.5 d with an average 
half-life of 75 d (Getzin and Chapman, 1960; Getzin and Shanks, 1970). Approximately 3 d after 
applying phorate to a sandy soil, 41% was lost to volatilization (Burns, 1971). 



1560    Groundwater Chemicals Desk Reference 
 

 

 Plant. Oat plants were grown in two soils treated with [14C]phorate. Most of the residues 
remained bound to the soil. Less than 2% of the applied [14C]phorate was recovered from the oat 
leaves. The major residues in soil were phorate and the corresponding oxon, sulfone, oxon sulfone, 
sulfoxide, and oxon sulfoxide (Fuhremann and Lichtenstein, 1980). These compounds were also 
found in asparagus tissue and soil treated with the insecticide (Szeto and Brown, 1982). 
 In soil and plants, phorate is oxidized to the corresponding sulfone which is then oxidized to the 
sulfoxide (Fukuto and Metcalf, 1969; Getzin and Shanks, 1970; Metcalf et al., 1957). Both 
metabolites were identified in spinach 5.5 months after application (Menzer and Dittman, 1968). 
The half-lives in coastal Bermuda grass and alfalfa were 1.4 (Leuck and Bowman, 1970) and 3.6 
days (Dobson et al., 1960), respectively. 
 Chemical/Physical. Emits toxic fumes of nitrogen and sulfur oxides when heated to 
decomposition (Lewis, 1990). 
 Tirey et al. (1993) evaluated the degradation of phorate at three different temperatures. When 
oxidized at temperatures of 200, 250, and 275 °C, the following reaction products were identified 
by GC/MS: ethanol, ethanethiol, methyl mercaptan, 1,2,4-trithiolane, 1,1-thiobisethane, 1,1′-
(methylenebis(thio))bisethane, 1,3,5-trithiane, O,O-diethyl-S-pentenyl phosphorodithioic acid, 
ethylthioacetic acid, diethyl disulfide, 2,2′-dithiobisethanol, ethyl-(1-methylpropyl) disulfide, 
sulfur dioxide, carbon monoxide, carbon dioxide, sulfuric acid, and phosphine. 
 The hydrolysis half-lives of phorate in a sterile 1% ethanol/water solution at 25 °C and pH 
values of 4.5, 5.0, 6.0, 7.0, and 8.0 were 0.55, 0.60, 0.55, 0.57, and 0.68 wk, respectively 
(Chapman and Cole, 1982). In a more recent study, the hydrolysis rate constants at pH 5.7 and 8.5, 
respectively were (x 10-7/sec): 0.417 and 0.375 at 11.4–14.0 °C, 3.71 and 3.15 at 24.5–27.2 °C, 
and 1.50 and 14.7 at 35.5–36.5 °C (Hong et al., 2000). 
 Based on pseudo-first-order kinetics of phorate hydrolysis, the following half-lives were 
reported: 52 h at pH 5.7, 61 h at pH 8.5, 62 h at pH 9.4, and 33 h at pH 10.25. The major 
hydrolysis product is ethanethiol which quickly oxidizes to diethyl disulfide. In addition, diethyl 
dithiophosphate and diethyl phosphorothioate are potential products of phorate hydrolysis (Hong 
and Pehkonen, 1998). 
 
PHORATE SULFONE 
CASRN: 2588-04-7; molecular formula: C7H17O4PS3; FW: 292.36 
  Chemical/Physical. The hydrolysis half-lives of phorate sulfone in a sterile 1% ethanol/water 
solution at 25 °C and pH values of 4.5, 6.0, 7.0, and 8.0 were 27, 17, 8, and 5 wk, respectively 
(Chapman and Cole, 1982). 
 
PHORATE SULFOXIDE 
CASRN: 2588-05-8; molecular formula: C7H17O4PS2; FW: 260.31 
 Chemical/Physical. The hydrolysis half-lives of phorate sulfoxide in a sterile 1% ethanol/water 
solution at 25 °C and pH values of 4.5, 6.0, 7.0, and 8.0 were 77, 46, 25, and 11 wk, respectively 
(Chapman and Cole, 1982). 
 
PHOSALONE 
CASRN: 2310-17-0; molecular formula: C12H15ClNO4PS2; FW: 367.80 
 Plant. Degrades in plants to chlorbenzoxazolone, formaldehyde, and diethyl phosphorodithioate 
(Hartley and Kidd, 1987). 
 Soil. Ambrosi et al. (1977a) studied the persistence and metabolism of phosalone in both moist 
and flooded Matapeake loam and Monmouth fine sandy loam. Phosalone rapidly degraded 
(half-life 3–7 d) but mineralization to carbon dioxide accounted for only 10% of the loss. The 
primary degradative pathway proceeded by oxidation of phosalone to phosalone oxon. Subsequent 
cleavage of the O,O-diethyl methyl phosphorodithioate linkage gave 6-chloro-2-benzoxazolinone. 
Although 2-amino-5-chlorophenol was not detected in this study, they postulated that the 
condensation of this compound yielded phenoxazinone. 
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 Chemical/Physical. Emits toxic fumes of chlorine, phosphorus, nitrogen, and sulfur oxides when 
heated to decomposition (Sax and Lewis, 1987). 
 
PHOSMET 
CASRN: 732-11-6; molecular formula: C11H12NO4PS2; FW: 317.33 
 Soil. In soils, phosmet is rapidly hydrolyzed to phthalimide (Camazano and Martin, 1980; 
Sánchez-Camazano and Sánchez-Martin, 1983). The rate of hydrolysis is greater in the presence 
of various montmorillonite clays and chloride salts. The calculated hydrolysis half-lives of 
phosmet in the presence of calcium, barium, copper, magnesium, and nickel montmorillonite clays 
were 0.084, 0.665, 10.025, 16.926, and 28.738 d, respectively. Similarly, the half-lives of phosmet 
in the presence of copper, calcium, magnesium, and barium chlorides were <0.020, 5.731, 10.680, 
and 12.242 d, respectively. In comparison, the hydrolysis of phosmet in a neutral water solution 
was 46.210 d (Sánchez-Camazano and Sánchez-Martin, 1983). 
 Plant. In plants, phosmet is degraded to nontoxic compounds (Hartley and Kidd, 1987). 
Dorough et al. (1966) reported the half-life in Bermuda grass was 6.5 d. Half-life values ranged 
from 1.2 to 6.5 d (Dorough et al., 1966; Leuck and Bowman, 1968; Menzies et al., 1979; Miller et 
al., 1969). 
 Chemical/Physical. Emits toxic fumes of phosphorus, nitrogen and sulfur oxides when heated to 
decomposition (Sax and Lewis, 1987). Though no products were identified, the hydrolysis 
half-lives at 20 °C were 7.0 d and 7.1 h at pH 6.1 and pH 7.4, respectively. At 37.5 °C and pH 7.4, 
the hydrolysis is 1.1 h (Freed et al., 1979). 
 
PICLORAM 
CASRN: 1918-02-1; molecular formula: C6H3Cl3N2O2; FW: 241.48 
 Soil. Degrades in soil via cleavage of the chlorine atom at the meta- position to form 
4-amino-5,6-dichloro-2-picolinic acid. Replacement of the chlorine at the meta- position by a 
hydroxyl group yields 4-amino-3-hydroxy-5,6-dichloropicolinic acid (Hartley and Kidd, 1987). 
Additional metabolites identified in soil include carbon dioxide, chloride ions, 4-amino-6-
hydroxy-3,5-dichloropicolinic acid (Meikle et al., 1974), 4-amino-3,5-dichloro-6-hydroxypicolinic 
acid, and 4-amino-3,5,6-trichloropyridine (Goring and Hamaker, 1971). Youngson et al. (1967) 
reported that degradation increased with an increase in temperature and organic matter. 
 The half-lives for picloram in soil incubated in the laboratory under aerobic conditions ranged 
from 29 d to 3 yr with an average of 201 d (Meikle et al., 1973; Merkle et al., 1976; Yoshida and 
Castro, 1975). In field soils, the half-lives for picloram ranged from 12 to 84 d with an average of 
31 d (Bovey et al., 1969; Lutz et al., 1973; Sirons et al., 1977). The mineralization half-lives for 
14C-labeled picloram in soil between temperatures of 15 to 30 °C ranged from 175 d to 175 yr with 
an average half-life of 43.4 yr (Meikle et al., 1966, 1973; Guenzi and Beard, 1976a). 
 Groundwater. According to the U.S. EPA (1986) picloram has a high potential to leach to 
groundwater. 
 Plant. Picloram degraded very slowly in cotton plants releasing carbon dioxide (Meikle et al., 
1966). Metabolites identified in spring wheat were 4-amino-2,3,5-trichloropyridine, oxalic acid, 
and 4-amino-3,5-dichloro-6-hydroxypicolinic acid (Redemann et al., 1968; Plimmer, 1970). In 
soil, 4-amino-3,5-dichloro-6-hydroxypicolinic acid was the only compound positively identified 
(Redemann et al., 1968). 
 Photolytic. The sodium salt of picloram in aqueous solution was readily decomposed by UV 
light (λ = 300–380 nm). Two chloride ions were formed for each molecule of picloram that 
reacted. It was postulated that degradation proceeded via a free radical and an ionic mechanism 
(Mosier and Guenzi, 1973). Hall et al. (1968) exposed picloram (0.02 M and pH >7) to UV light 
(λ = 253.7 nm) at an intensity of 200 mW/cm2. After 2 d, 20% degraded releasing two chloride 
ions per molecule, five unidentified products, and the destruction of the pyridine ring. Replication 
of this experiment in sunlight produced similar, but less effective and variable results. 
 Picloram rapidly degraded in irradiated aqueous solutions. Irradiation of picloram in aqueous 
solution by UV light (2,537 Å) released two chloride ions for each molecule of picloram degraded. 
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Photodecomposition products included acidic compounds and five methylated derivatives 
(Plimmer, 1970). When picloram in an aqueous solution (25 °C) was exposed by a high intensity 
monochromatic UV lamp, dechlorination occurred yielding 4-amino-3,5-dichloro-6-hydroxy-
picolinic acid which underwent decarboxylation to give 4-amino-3,5-dichloropyridin-2-ol. In ad-
dition, decarboxylation of picloram yielded 2,3,5-trichloro-4-pyridylamine which may undergo 
dechlorination yielding 4-amino-3,5-dichloro-6-hydroxypicolinic acid (Burkhard and Guth, 1979). 
 Chemical/Physical. Releases carbon monoxide, carbon dioxide, chlorine, and ammonia when 
heated to 900 °C (Kennedy, 1972, 1972a). 
 Reacts with alkalies and amines forming water-soluble salts (Hartley and Kidd, 1987). 
 
α-PINENE 
CASRN: 80-56-8; molecular formula: C10H16; FW: 136.23 
 Chemical/Physical. The reported rate constant for the reaction of α-pinene with ozone in the gas 
phase is ≥8.0 x 10-17 cm3/molecule⋅sec (Munshi et al., 1989a). The primary product of this reaction 
is pinonaldehyde (Yokouchi and Ambe, 1989). 
 
β-PINENE 
CASRN: 127-91-3; molecular formula: C10H16; FW: 136.23 
 Chemical/Physical. The reported rate constant for the reaction of β-pinene with ozone in the gas 
phase is ≥9.6 x 10-18 cm3/molecule⋅sec (Munshi et al., 1989a). The primary product of this reaction 
is 6,6-dimethylbicyclo[3.1.1]heptan-2-one (Yokouchi and Ambe, 1989). 
 
PRIMISULFURON-METHYL 
CASRN: 86209-51-0; molecular formula: C15H12F4N4O7S; FW: 468.34 
  Chemical/Physical. The pseudo-first-order hydrolysis rate constants of primisulfuron-methyl in 
aqueous buffers solutions at 40 °C were 0.1238/d at pH 4 and 22 °C and at 40 °C: 2.1449/d at pH 
4, 1.17 x 10-2/d at pH 7, and 7.3 x 10-3/d at pH 10 (Berger and Wolfe, 1996). 
 
PROFENOFOS 
CASRN: 41198-08-7; molecular formula: C11H15BrClO3PS; FW: 373.64 
 Plant. Dislodgable residues of profenofos on cotton leaf 0, 24, 48, 72, and 96 h after application 
(1.1 kg/ha) were 3.5, 1.1, 0.74, 0.51, and 0.35 mg/m2, respectively (Buck et al., 1980). 
 Photolytic. When profenofos in an aqueous buffer solution (pH 7.0) was exposed to filtered UV 
light (λ >290 nm) for 24 h at 25 and 50 °C, 29 and 56% decomposed, respectively, to 4-bromo-2-
chlorophenol and 4-bromo-2-chlorophenyl ethyl hydrogen phosphate. Both compounds were also 
identified in soil irradiated with UV light. 
 Chemical/Physical. Emits toxic fumes of bromine, chlorine, phosphorus, and sulfur oxides when 
heated to decomposition (Sax and Lewis, 1987). 
 
PROMETON 
CASRN: 1610-18-0; molecular formula: C10H19N5O; FW: 225.30 
 Soil. Degrades in soil yielding hydroxy metabolites (Hartley and Kidd, 1987). 
 Photolytic. Pelizzetti et al. (1990) studied the aqueous photocatalytic degradation of prometon 
and other s-triazines (ppb level) using simulated sunlight (λ >340 nm) and titanium dioxide as a 
photocatalyst. Prometon rapidly degraded forming cyanuric acid, nitrates, the intermediate 
tentatively identified as 2,4-diamino-6-hydroxy-N,N′-bis(1-methylethyl)-s-triazine, and other 
intermediate compounds similar to those found for atrazine. Mineralization of cyanuric acid to 
carbon dioxide was not observed. 
 
PROMETRYN 
CASRN: 7287-19-6; molecular formula: C10H19N5S; FW: 241.37 
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 Soil. In soil and plants, the methylthio group is oxidized. The proposed degradative pathway is 
the formation of the corresponding sulfoxide and sulfone derivatives of prometryn followed by 
oxidation of the latter to forming hydroxypropazine (Kearney and Kaufman, 1976). Cook and 
Hütter (1982) reported that bacterial cultures degraded prometryne to form the corresponding 
hydroxy derivative (hydroxyprometryn). 14C-Prometryn was incubated in an organic soil for 1 yr. 
It was observed that 57.4% of the bound residues were comprised of prometryn (>50%), 
hydroxypropazine, mono-n-dealkylated prometryn, mono-N-dealkylated hydroxypropazine, a di-
dealkylated compound [2-(methylthio)-4-amino-6-(isopropylamino)-s-triazine], and unidentified 
methanol soluble products (Khan and Hamilton, 1980; Khan, 1982). Hydroxyprometryn and 
ammeline were reported as hydrolysis metabolites in soil (Somasundaram et al., 1991). The 
reported half-life in soil is 60 d (Jury et al., 1987). 
 Photolytic. Evgenidou and Fytianos (2002) also studied the photodegradation of prometryn 
using UV light (λ >290 nm) in distilled water (pH 7.1, conductivity 456 mS/cm, dissolved oxygen 
8.0 mg/L, total organic carbon 0.8 mg/L), lake water (pH 8.7, conductivity 985 mS/cm, dissolved 
oxygen 6.9 mg/L, total organic carbon 13.6 mg/L), and river water (pH 8.5, conductivity 678 
mS/cm, dissolved oxygen 8.2 mg/L, total organic carbon 4.5 mg/L). Half-lives of prometryn in 
distilled water, lake water, and river water were 4.6, 11.6, and 6.9 h, respectively. In the presence 
of 200 mg/L hydrogen peroxide, the half-life in distilled water was 2.6 h. Given that prometryn did 
not degrade in the dark with and without hydrogen peroxide, hydrolytic processes can be ignored. 
In natural waters, three photoproducts were identified: 2,4-bis(isopropylamino)-s-triazine, 2-
hydroxy-4,6-bis(isopropylamino)-s-triazine, and 2-methylthio-4-amino-6-isopropylamino-s-tria-
zine. 
 When prometryn in aqueous solution was exposed to UV light for 3 h, the herbicide was 
completely converted to hydroxypropazine. Irradiation of soil suspensions containing prometryn 
was found to be more resistant to photodecomposition. About 75% of the applied amount was 
converted to hydroxypropazine after 72 h of exposure (Khan, 1982). The UV (λ = 253.7 nm) 
photolysis of prometryn in water, methanol, ethanol, n-butanol, and benzene yielded 2-methylthio-
4,6-bis(isopropylamino)-s-triazine. At wavelengths >300 nm, photodegradation was not observed 
(Pape and Zabik, 1970). Khan and Gamble (1983) also studied the UV irradiation (λ = 253.7 nm) 
of prometryn in distilled water and dissolved humic substances. In distilled water, 2-hydroxy-4,6-
bis(isopropylamino)-s-triazine and 4,6-bis(isopropylamino)-s-triazine formed as major products. 
 In the presence of humic/fulvic acids, 4-amino-6-(isopropylamino)-s-triazine was also formed 
(Khan and Gamble, 1983). Pelizzetti et al. (1990) studied the aqueous photocatalytic degradation 
of prometryn and other s-triazines (ppb level) using simulated sunlight (l >340 nm) and titanium 
dioxide as a photocatalyst. Prometryn rapidly degraded forming cyanuric acid, nitrates, sulfates, 
the intermediate tentatively identified as 2,4-diamino-6-hydroxy-N,N′-bis(1-methyl-ethyl)-s-tri-
azine and other intermediate compounds similar to those found for atrazine. It was suggested that 
the appearance of sulfate ions was due to the attack of the methylthio group at the number two 
position. Mineralization of cyanuric acid to carbon dioxide was not observed. 
 Chemical/Physical. Mascolo et al. (1995) studied the reaction of prometryn (100 mM) with 
sodium hypochlorite (10 mM) at 25 °C and pH 7. Degradation followed the following pathway: 
prometryn → 2,4-(N,N′-diisopropyl)diamino-6-methylsulfinyl-s-triazine → 2,4-(N,N′-disopropyl)-
diamino-6-methylsulfonyl-1,3,5-triazine → 2,4-(N,N′-diisopropyl)diamino-6-methanesulfonate 
ester → s-triazine → 2,4-(N,N′-diisopropyl)diamino-6-hydroxy-s-triazine. 
 
PROPACHLOR 
CASRN: 1918-16-7; molecular formula: C11H14ClNO; FW: 211.67 
 Biological. In the presence of suspended natural populations from unpolluted aquatic systems, 
the second-order microbial transformation rate constant determined in the laboratory was 1.1 x 
10-9 L/organisms-hour (Steen, 1991). 
 Groundwater. According to the U.S. EPA (1986) propachlor has a high potential to leach to 
groundwater. 
 Plant. In corn seedlings and excised leaves of corn, sorghum, sugarcane, and barley, propachlor 
was metabolized to at least three water-soluble products. Two of these metabolites were identified 
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as a γ-glutamylcysteine conjugate and a glutathione conjugate of propachlor. It was postulated that 
both compounds were intermediate compounds in corn seedlings because they were not detected 3 
d following treatment (Lamoureux et al., 1971). 
 Photolytic. When propachlor in an aqueous ethanolic solution was irradiated with UV light (λ = 
290 nm) for 5 h, 80% decomposed to the following cyclic photoproducts: N-isopropyloxindole, 
N-isopropyl-3-hydroxyoxindole, and a spiro compound. Irradiation of propachlor in an aqueous 
solution containing riboflavin as a sensitizer resulted in completed degradation of the parent 
compound. 3-Hydroxypropachlor was the only compound identified in trace amounts which 
formed via ring hydroxylation (Rejtö et al., 1984). Hydrolyzes under alkaline conditions forming 
N-isopropylaniline (Sittig, 1985) which is also a product of microbial metabolism (Novick et al., 
1986). 
 Chemical/Physical. Emits toxic fumes of nitrogen oxides and chlorine when heated to 
decomposition (Sax and Lewis, 1987). 
 Hydrolyzes under alkaline conditions forming N-isopropylaniline (Sittig, 1985) which is also a 
product of microbial metabolism (Novick et al., 1986). Propachlor is rapidly hydrolyzed in water 
(Yu et al., 1975a). The hydrolysis half-lives at 68.0 °C and pH values of 3.10 and 10.20 were 
calculated to be 36.6 and 1.2 d, respectively (Ellington et al., 1986). 
 
PROPANIL 
CASRN: 709-98-8; molecular formula: C9H9Cl2NO; FW: 218.09; RUE4900000. 
 Biological. In the presence of suspended natural populations from unpolluted aquatic systems, 
the second-order microbial transformation rate constant determined in the laboratory was reported 
to be 5 x 10-10 L/organisms-hour (Steen, 1991). 
 Soil. Propanil degrades in soil forming 3,4-dichloroaniline (Bartha, 1968, 1971; Bartha and 
Pramer, 1970; Chisaka and Kearney, 1970; Duke et al., 1991) which degrades via microbial 
peroxidases to 3,3′,4,4′-tetrachlorazobenzene (Bartha and Pramer, 1967; Bartha, 1968; Chisaka 
and Kearney, 1970), 3,3′,4,4′-tetrachloroazooxybenzene (Bartha and Pramer, 1970), 4-(3,4-
dichloroanilo)-3,3′,4,4′-tetrachloroazobenzene (Linke and Bartha, 1970), and 1,3-bis(3,4-dichloro-
phenyl)triazine (Plimmer et al., 1970), propionic acid, carbon dioxide, and unidentified products 
(Chisaka and Kearney, 1970). Evidence suggests that 3,3′,4,4′-tetrachloroazobenzene reacted with 
3,4-dichloroaniline forming a new reaction product, namely 4-(3,4-dichloroanilo)-3,3′,4′-trichloro-
azobenzene (Chisaka and Kearney, 1970). Under aerobic conditions, propanil in a biologically 
active, organic-rich pond sediment underwent dechlorination at the para- position forming 
N-(3-chlorophenyl)propanamide (Stepp et al., 1985). Residual activity in soil is limited to 
approximately 3–4 months (Hartley and Kidd, 1987). 
 Plant. In rice plants, propanil is rapidly hydrolyzed via an aryl acylamidase enzyme isolated by 
Still (1968) forming the nonphototoxic compounds (Ashton and Monaco, 1991) 
3,4-dichloroaniline, propionic acid (Matsunaka, 1969; Menn and Still, 1977; Hatzios, 1991), and a 
3′,4′-dichloroaniline-lignin complex. This complex was identified as a metabolite of N-(3,4-di-
chlorophenyl)glucosylamine, a 3,4-dichloroaniline saccharide conjugate, and a 3,4-dichloroaniline 
sugar derivative. In a rice field soil under anaerobic conditions, however, propanil underwent 
amide hydrolysis and dechlorination at the para- position forming 3,4-dichloroaniline and 
3-chloroaniline (Pettigrew et al., 1985). In addition, propanil may degrade indirectly via an initial 
oxidation step resulting in the formation of 3,4-dichlorolacetanilide which hydrolyzes to 
3,4-dichloroaniline and lactic acid (Hatzios, 1991). In an earlier study, four metabolites were 
identified in rice plants, two of which were positively identified as 3,4-dichloroaniline and 
N-(3,4-dichlorophenyl)glucosylamine (Still, 1968). 
 Photolytic. Photoproducts reported from the sunlight irradiation of propanil (200 mg/L) in dis-
tilled water were 3′-hydroxy-4′-chloropropionanilide, 3′-chloro-4′-hydroxypropionanilide, 3′,4′-di-
hydroxypropionanilide, 3′-chloropropionanilide, 4′-chloropropionanilide, propionanilide, 3,4-di-
chloroaniline, 3-chloroaniline, propionic acid, propionamide, 3,3′,4,4′-tetrachloroazobenzene, and 
a dark polymeric humic substance. These products formed by the reductive dechlorination, 
replacement of chlorine substituents by hydroxyl groups, formation of propionamide, hydrolysis 



Environmental Fate Data for Miscellaneous Compounds    1565 
 

of the amide group, and azobenzene formation (Moilanen and Crosby, 1972). Tanaka et al. (1985) 
studied the photolysis of propanil (100 mg/L) in aqueous solution using UV light (λ = 300 nm) or 
sunlight. After 26 d of exposure to sunlight, propanil degraded forming a trichlorinated biphenyl 
product (<1% yield) and hydrogen chloride. 
 Chemical/Physical. Hydrolyzes in acidic and alkaline media to propionic acid (Worthing and 
Hance, 1991) and 3,4-dichloroaniline (Sittig, 1985; Worthing and Hance, 1991). The half-life of 
propanil in a 0.50 N sodium hydroxide solution at 20 °C was determined to be 6.6 d (El-Dib and 
Aly, 1976). 
 
PROPAZINE 
CASRN: 139-40-2; molecular formula: C9H16ClN5; FW: 241.37 
 Chemical/Physical. The hydrolysis half-lives of propazine in 0.1M-HCl, buffer at pH 5.0, and 
0.1M-NaOH solutions at 20 °C were 7.7, 83, and 5.1 d, respectively. Propazine degraded to 2-
hydroxy-4,6-bis(isopropylamino)-1,3,5-triazine (Burkhard and Guth, 1981). 
 
 Soil. Undergoes microbial degradation in soil forming hydroxypropazine (Harris, 1967). De-
alkylation of both substituted amino groups is presumably followed by ring opening and 
decomposition (Hartley and Kidd, 1987). Under laboratory conditions, the half-lives of propazine 
in a Hatzenbühl soil (pH 4.8) and Neuhofen soil (pH 6.5) at 22 °C were 62 and 127 d, respectively 
(Burkhard and Guth, 1981). 
 Groundwater. According to the U.S. EPA (1986) propazine has a high potential to leach to 
groundwater. 
 Photolytic. Irradiation of propazine in methanol afforded prometone (2-methoxy-4,6-bis(iso-
propylamino-s-triazine). Photodegradation of propazine in methanol did not occur when irradiated 
at wavelengths >300 nm (Pape and Zabik, 1970). 
 Chemical/Physical. In aqueous solutions, propazine is converted exclusively to hydroxylprop-
azine (2-hydroxy-4,6-bisisopropylamino)-s-triazine by UV light (λ = 253.7 nm) (Pape and Zabik, 
1970). In acidic aqueous soil-free systems, propazine hydrolysis is pH dependent and follows 
first-order kinetics. At 23.5 °C, the estimated hydrolysis half-lives at pH 2.0, 3.0, 4.0, and 5.0 were 
9, 36, 141, and 550 d, respectively. The rate of hydrolysis also increased and decreased in the 
presence of organic matter and calcium salts, respectively (Nearpass, 1972). 
 
PROPHAM 
CASRN: 122-42-9; molecular formula: C10H16ClN5; FW: 179.22 
 Biological. Rajagopal et al. (1984) reported that Achromobacter sp. and an Arthrobacter sp. 
utilized propham as a sole carbon source. Metabolites identified were N-phenylcarbamic acid, 
aniline, catechol, monoisopropyl carbonate, 2-propanol, and carbon dioxide. 
 Soil. Readily degraded by soil microorganisms forming aniline and carbon dioxide (Humburg et 
al., 1989). The reported half-life in soil is approximately 15 and 5 d at 16 and 29 °C, respectively 
(Hartley and Kidd, 1987). 
 Groundwater. According to the U.S. EPA (1986) propham has a high potential to leach to 
groundwater. 
 Plant. The major plant metabolite which was identified from soybean plants is isopropyl 
N-2-hydroxycarbanilate (Hartley and Kidd, 1987; Humburg et al., 1989). 
 Chemical/Physical. Hydrolysis of propham yields N-phenylcarbamic acid and 2-propanol. The 
acid is very unstable and is spontaneously decomposed to form aniline and carbon dioxide (Still 
and Herrett, 1976). 
 Emits toxic fumes of nitrogen oxides when heated to decomposition (Sax and Lewis, 1987). 
 
PROPOXUR 
CASRN: 114-26-1; molecular formula: C11H19NO3; FW: 213.27 
 Groundwater. According to the U.S. EPA (1986) propoxur has a high potential to leach to 
groundwater. 
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 Photolytic. Though no products were identified, the half-life of propoxur in UV-irradiated water 
(λ >290 nm) was 87.9 h. The photodegradation rate of propoxur in water increased in the presence 
of humic acid. Under simulated sunlight, the half-lives of propoxur in water containing 0, 10, and 
100 mg/L of humic acid-potassium salt were 87.9, 40.8, and 13.0 h, respectively (Jensen-Korte et 
al., 1987). 
 When propoxur in ethanol was irradiated by UV light, only one unidentified cholinesterase 
inhibitor formed. Exposure to sunlight for 3 h yielded no photodecomposition products (Crosby et 
al., 1965). 
 Chemical/Physical. Decomposes at elevated temperatures forming methyl isocyanate (Windholz 
et al., 1983) and nitrogen oxides (Lewis, 1990). Hydrolyzes in water to 1-naphthol and 2-iso-
propoxyphenol (Miles et al., 1988). At pH 6.9, half-lives of 78 and 124 d were reported under 
aerobic and anaerobic conditions, respectively (Kanazawa, 1987). Miles et al. (1988) studied the 
rate of hydrolysis of propoxur in phosphate-buffered water (0.01 M) at 26 °C with and without a 
chlorinating agent (10 mg/L hypochlorite solution). The hydrolysis half-lives at pH 7 and 8 with 
and without chlorine were 3.5 and 10.3 d and 0.05 and 1.2 d, respectively. The reported hydrolysis 
half-lives of propoxur in water at pH 8, 9, and 10 were 16.0 d, 1.6 d, and 4.2 h, respectively (Aly 
and El-Dib, 1971). In a 0.50 N sodium hydroxide solution at 20 °C, the hydrolysis half-life was 
reported to be 3.0 d (El-Dib and Aly, 1976). 
 
PROPYLTHIOUREA 
CASRN: 927-67-3; molecular formula: C4H10N2O; FW: 102.14 
 Photolytic. The photodegradation rate of propylenethiourea in water increased in the presence of 
humic acid. Under simulated sunlight, the half-lives of propylenethiourea in water containing 0, 
10, 100, and 500 mg/L of humic acid-potassium salt were 100, 12.7, 2.5, and 0.7 h, respectively 
(Jensen-Korte et al., 1987). 
 
PROPYZAMIDE 
CASRN: 23950-58-5; molecular formula: C12H11Cl2NO; FW: 256.13 
 Biological. In the presence of suspended natural populations from unpolluted aquatic systems, 
the second-order microbial transformation rate constant determined in the laboratory was reported 
to be 5 x 10-14 L/organisms-hour (Steen, 1991). 
 Soil. The major soil metabolite is 2-(3,5-dichlorophenyl)-4,4-dimethyl-5-methyleneoxazoline. 
The half-life in soil is approximately 30 d at 25 °C. Residual activity in soil is limited to approx-
imately 2–6 months (Hartley and Kidd, 1987). 
 Chemical/Physical. Emits toxic fumes of nitrogen oxides and chlorine when heated to 
decomposition (Sax and Lewis, 1987). 
 Propyzamide is hydrolyzed to 3,5-dichlorobenzoate by refluxing under strongly acidic 
conditions (Humburg et al., 1989). 
 
PROSULFURON 
CASRN: 94125-34-5; molecular formula: C15H16F3N5O4S; FW: 419.38 
 Biological. Menniti et al. (2003) investigated the degradation of prosulfuron in three soils at 
different pHs. Degradation, which followed first-order kinetics, was higher in acidic soils than in 
basic soils. Half-lives in unsterilized and sterilized soils, respectively, were 5.60 and 6.25 d in 
Bolqueresilty clay sand, 24.05 and 52.50 d in Saint Jacque I silty sand, and 11.67 and 11.67 d in 
Saint Jacque I silty sand. In sterile soils, two degradation products identified using HPLC were 
sulfonamide (major) and sulfonic acid (minor). The major degradation pathway was hydrolysis. 
 
PROTOCATECHUIC ACID 
CASRN: 99-50-3; molecular formula: C7H6O4; FW: 154.12 
 Biological. Healy and Young (1979) studied the degradation of protocatechiuc acid under strict 
anaerobic conditions using a serum-bottle variation of the Hungate technique. The medium was 
inoculated to 10% (vol/vol) seed from a laboratory anaerobic digester fed primary sewage sludge. 
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To ensure no oxygen was present, the methanogenic enrichment culture was flushed with oxygen-
free gas for 20 min before incubating in the dark at 35 °C. After a 13-d acclimation period, the 
amount of methane and carbon dioxide produced in 14 d was 63% of theoretical. 
 
QUIZALOFOP-ETHYL 
CASRN: 76578-14-8; molecular formula: C19H17ClN2O4; FW: 372.80. 
 Plant. Rapidly hydrolyzed in plants to quizalofop and ethanol (Humburg et al., 1989). 
 
ROTENONE 
CASRN: 83-79-4; molecular formula: C23H22O6; FW: 394.42 
 ChemicalPhysical. After rotenone in an oxygenated methanol solution was subjected to UV 
light, the following products were identified: O-demethylrotenone, 6aβ,12aβ-rotenolone, roteno-
none, 4,5-dimethoxysalicylic acid, rissic acid, and tubaic acid. When rotenone on plant leaves 
were irradiated with sunlight, at least 20 compounds formed including O-demethylrotenone, 6′,7′-
epoxyrotenone, 6aβ,12aβ- and 6aβ,12aα-rotenolones, 6′,7′-epoxy-6aβ,12aβ-rotenolone, 6a,12a-
dehydrorotenone, and rotenonone (Cheng et al., 1972). 
 
SIDURON 
CASRN: 1982-49-6; molecular formula: C14H20N2O; FW: 232.30 
 Soil. A fungus and two Pseudomonas spp. isolated from soil degraded siduron to form the major 
metabolites: 1-(4-hydroxy-2-methylcyclohexyl)-3-(p-hydroxyphenyl)urea, 1-(4-hydroxy-2-
methylcy-clohexyl)-3-phenylurea and 1-(4-hydroxyphenyl)-3-(2-methylcyclohexyl)urea (Belasco 
and Langsdorf, 1969). 
 Plant. After 8 d following absorption in barley plants, no metabolites were detected 
(Splittstoesser and Hopen, 1968). 
 
SIMAZINE 
CASRN: 122-34-9; molecular formula: C7H12ClN5; FW: 201.66 
 Soil. The reported half-life in soil is 75 d (Alva and Singh, 1991). Under laboratory conditions, 
the half-lives of simazine in a Hatzenbühl soil (pH 4.8) and Neuhofen soil (pH 6.5) at 22 °C were 
45 and 100 d, respectively (Burkhard and Guth, 1981). 
 The half-lives for simazine in soil incubated in the laboratory under aerobic conditions ranged 
from 27 to 231 d (Beynon et al., 1972; Walker, 1976, 1976a; Zimdahl et al., 1970). In field soils, 
the disappearance half-lives were lower and ranged from 11 to 91 d (Clay, 1973; Joshi and Datta, 
1975; Marriage et al., 1975; Roadhouse and Birk, 1961). 
 Plant. Simazine is metabolized by plants to the herbicidally inactive 6-hydroxysimazine which 
is further degraded via dealkylation of the side chains and hydrolysis of the amino group releasing 
carbon dioxide (Castelfranco et al., 1961; Humburg et al., 1989). 
 Groundwater. According to the U.S. EPA (1986) simazine has a high potential to leach to 
groundwater. 
 Photolytic. Evgenidou and Fytianos (2002) studied the photodegradation of simazine using UV 
light (λ >290 nm) in distilled water (pH 7.1, conductivity 456 mS/cm, dissolved oxygen 8.0 mg/L, 
total organic carbon 0.8 mg/L), lake water (pH 8.7, conductivity 985 mS/cm, dissolved oxygen 6.9 
mg/L, total organic carbon 13.6 mg/L), and river water (pH 8.5, conductivity 678 mS/cm, 
dissolved oxygen 8.2 mg/L, total organic carbon 4.5 mg/L). Half-lives of simazine in distilled 
water, lake water, and river water were 3.9, 5.4, and 2.7 h, respectively. In the presence of 200 
mg/L hydrogen peroxide, the half-life in distilled water was 1.2 h. Given that simazine did not 
degrade in the dark with and without hydrogen peroxide, hydrolytic processes can be ignored. In 
natural waters, three photoproducts were identified: 2-hydroxy-4,6-bis(ethylamino)-s-triazine, 2-
chloro-4-amino-6-(ethylamino)-s-triazine, and 2-chloro-4,6-diamino-s-triazine. 
 Pelizzetti et al. (1990) studied the aqueous photocatalytic degradation of simazine and other 
s-triazines (ppb level) using simulated sunlight (λ >340 nm) and titanium dioxide as a 
photocatalyst. Simazine rapidly degraded forming cyanuric acid, nitrates and other intermediate 
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compounds similar to those found for atrazine. Mineralization of cyanuric acid to carbon dioxide 
was not observed (Pelizzetti et al., 1990). In aqueous solutions, simazine is converted exclusively 
to hydroxysimazine by UV light (λ = 253.7 nm). The UV irradiation of methanolic solutions of 
simazine afforded simetone (2-methoxy-4,6-bis(ethylamino-s-triazine). Photodegradation of 
simazine in methyl alcohol did not occur when irradiated at wavelengths >300 nm (Pape and 
Zabik, 1970). 
 Chemical/Physical. The hydrolysis half-lives of simazine in 0.1M-HCl, buffer at pH 5.0, and 
0.1M-NaOH solutions at 20 °C were 8.8, 96, and 3.7 d, respectively. Simazine degraded to 2-
hydroxy-4,6-bis(ethylamino)-1,3,5-triazine (Burkhard and Guth, 1981). 
 In the presence of hydroxy or perhydroxy radicals generated from Fenton’s reagent, simazine 
undergoes dealkylation to give 2-chloro-4,6-diamino-s-triazine as the major product (Kaufman 
and Kearney, 1970). 
 Emits toxic fumes of nitrogen oxides and chlorine when heated to decomposition (Sax and 
Lewis, 1987).  
 
SULFOMETURON-METHYL 
CASRN: 74222-97-2; molecular formula: C15H16N4O5S; FW: 364.40 
 Soil. In unsterilized soils, 58% of 14C-labeled sulfometuron-methyl degraded after 24 wk. 
Metabolites identified were 2,3-dihydro-3-oxobenzisosulfonazole (saccharin), methyl-2-(amino-
sulfonyl) benzoate, 2-aminosulfonyl benzoic acid, 2-(((aminocarbonyl)amino)sulfonyl) benzoate, 
and [14C]carbon dioxide. The rate of degradation in aerobic soils was primarily dependent upon 
pH and soil type (Anderson and Dulka, 1985). The reported half-life in soil was approximately 4 
wk (Hartley and Kidd, 1987). 
 Chemical/Physical. Sulfometuron-methyl is stable in water at pH values of 7 to 9 but is rapidly 
hydrolyzed at pH 5.0 forming methyl-2-(aminosulfonyl) benzoate and saccharin. When 
sulfometuron-methyl in an aqueous solution was exposed to UV light (λ = 300–400 nm), it 
degraded to the intermediate methyl benzoate which then mineralized to carbon dioxide (Harvey 
et al., 1985). 
 The hydrolysis half-lives of metsulfuron-methyl at pH 5 and 25 and 45 °C were 33 and 2.1 d, 
respectively. At pH 7 and 45 °C, the hydrolysis half-life was 33 d (Beyer et al., 1988). The pseudo-
first-order hydrolysis rate constants of sulfometuron-methyl in aqueous buffers solutions were 
6.58 x 10-2/d at pH 4 and 22 °C and at 40 °C: 1.2921/d at pH 4, 6.48 x 10-2/d at pH 7, and 3.76 x 
10-2/d at pH 10 (Berger and Wolfe, 1996). 
 
SULPROFOS 
CASRN: 35400-43-2; molecular formula: C12H19O2PS3; FW: 322.45 
 Biological. Based on the first-order biotic and abiotic rate constants of sulprofos in estuarine 
water and sediment/water systems, the estimated biodegradation half-lives were 19.5–61.6 and 
3.5–19 d, respectively (Walker et al., 1988). 
 Photolytic. When sulprofos was exposed to sunlight as deposits on cotton foliage, glass surfaces, 
and in aqueous solution, the insecticide degraded rapidly (half-life <2 d). Irradiation of sulprofos 
in aqueous solution using UV light (λ >290 nm) was also very rapid (half-life <2 h). The major 
degradative pathway involved oxidation of the methylthio sulfur to the corresponding sulfoxide 
and sulfones, hydrolysis of the O-phenyl ester, and oxidative desulfuration of the P=S group. 
Products included the corresponding sulfone and sulfoxide from the parent compound, an O-
analog sulfone, a phenol, a phenol sulfone, a phenol sulfoxide, and four unidentified compounds 
(Ivie and Bull, 1976). 
 Chemical/Physical. Emits toxic oxides of sulfur and phosphorus when heated to decomposition 
(Lewis, 1990). 
 
SYRINGALDEHYDE 
CASRN: 134-96-3; molecular formula: C9H10O4; FW: 182.17 
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 Biological. Healy and Young (1979) studied the degradation of syringaldehyde acid under strict 
anaerobic conditions using a serum-bottle variation of the Hungate technique. The medium was 
inoculated to 10% (vol/vol) seed from a laboratory anaerobic digester fed primary sewage sludge. 
To ensure no oxygen was present, the methanogenic enrichment culture was flushed with oxygen-
free gas for 20 min before incubating in the dark at 35 °C. After a 5-d acclimation period, the 
amount of methane and carbon dioxide produced in 12 d was 102% of theoretical. 
 
SYRINGIC ACID 
CASRN: 530-57-4; molecular formula: C9H10O5; FW: 198.10 
 Biological. Healy and Young (1979) studied the degradation of syringic acid under strict 
anaerobic conditions using a serum-bottle variation of the Hungate technique. The medium was 
inoculated to 10% (vol/vol) seed from a laboratory anaerobic digester fed primary sewage sludge. 
To ensure no oxygen was present, the methanogenic enrichment culture was flushed with oxygen-
free gas for 20 min before incubating in the dark at 35 °C. After a 2-d acclimation period, the 
amount of methane and carbon dioxide produced in 15 d was 80% of theoretical. 
 
TEBUTHIURON 
CASRN: 34014-18-1; molecular formula: C9H16O4OS; FW: 228.32 
 Soil. In microbially active soils, tebuthiuron degrades via demethylation. The average half-life 
in soil is 12–15 months in areas receiving 60 inches of rainfall a year (Humburg et al., 1989). 
 When applied to a rangeland at a rate of 0.84 kg/ha, 38% remained after 21 months (Emmerich 
et al., 1984). 
 Plant. Degrades via N-demethylation and hydroxylation of the tert-butyl sidechain (Hartley and 
Kidd, 1987; Humburg et al., 1989). 
 
TERBACIL 
CASRN: 5902-51-2; molecular formula: C9H13ClN2O2; FW: 216.70 
 Soil. The half-life of terbacil on surface soil was approximately 5 to 6 months (Gardiner et al., 
1969). The half-lives for terbacil in soil incubated in the laboratory under aerobic conditions 
ranged from 35–58 d (Gardiner et al., 1969; Zimdahl et al., 1970). In field soils, the half-lives for 
terbacil ranged from 75–408 d (Gardiner et al., 1969; Khan, 1977). The mineralization half-lives 
for terbacil in soil ranged from 82 d to 3.5 yr (Gardiner et al., 1969; Wolf and Martin, 1974). 
 Groundwater. Terbacil has a high potential to leach to groundwater (U.S. EPA, 1986). 
 Plant. The major degradation products of [2-14C]terbacil identified in alfalfa using a mass 
spectrometer were (% of applied amount) 3-tert-butyl-5-chloro-6-hydroxymethyluracil (11.9) and 
6-chloro-2,3-dihydro-7-(hydroxymethyl)-3,3-dimethyl-5H-oxazolo[3,2-a]pyrimidin-5-one (41.2). 
Two additional compounds tentatively identified by TLC were 3-tert-butyl-6-hydroxy-
methyluracil and 6-chloro-2,3-dihydro-7-methyl-3,3-dimethyl-5H-oxazolo[3,2-a]pyrimidin-5-one 
(Rhodes, 1977). 
 Photolytic. Acher et al. (1981) studied the dye-sensitized photolysis of terbacil in aerated 
aqueous solutions over a wide pH range. After a 2-h exposure to sunlight, terbacil in aqueous 
solution (pH range 3.0–9.2) in the presence of methylene blue (3 ppm) or riboflavin (10 ppm) 
decomposed to 3-tert-5-butyl-5-acetyl-5-hydroxyhydantoin. Deacylation was observed under 
alkaline conditions (pH 8.0 or 9.2) affording 3-tert-5-hydroxyhydantoin. In neutral or acidic 
conditions (pH 6.8 or 3.0) containing riboflavin, a mono-N-dealkylated terbacil dimer and an 
unidentified water-soluble product formed. Product formation, the relative amounts of products 
formed, and the rate of photolysis were all dependent upon pH, sensitizer, temperature, and time 
(Acher et al., 1981). 
 
TERBUFOS 
CASRN: 13071-79-9; molecular formula: C9H21O2PS3; FW: 288.43 
 Soil. Oxidized in soil to its primary and secondary oxidation products, terbufos sulfoxide and 
terbufos sulfone, respectively (Bowman and Sans, 1982; Chapman et al., 1982; Wei, 1990). Both 
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metabolites were formed due to microbial activity and chemical oxidation (Chapman et al., 1982). 
Incubation of terbufos (5 mg/g) in a loamy sand containing Nitrosomonas sp. and Nitrobacter sp. 
yielded terbufos sulfoxide and terbufos sulfone as the primary products. After 2 wk, the sulfoxide 
increased the bacterial population >55% and the sulfone increased the fungal population at least 
66% (Tu, 1980). The half-life in soil is 9–27 d (Worthing and Hance, 1991). 
 Chemical/Physical. Terbufos and its degradation products, terbufos sulfoxide and terbufos 
sulfone, followed first-order disappearance in natural, sterilized natural, and distilled water at 20 
°C. In natural and distilled water, the sulfoxide and sulfone had half-lives of 18–40 and 280–250 
d, respectively. Terbufos disappeared more rapidly (half-life = 3 d) (Bowman and Sans, 1982). The 
hydrolysis half-lives of terbufos in a sterile 1% ethanol/water solution at 25 °C and pH values of 
4.5, 6.0, 7.0, and 8.0, were 0.29, 0.28, 0.28, and 0.32 wk, respectively (Chapman and Cole, 1982). 
 Lee et al. (1999a) reported that terbufos sulfoxide is the major product of sunlight photolysis of 
terbufos. Terbufos sulfoxide was reported as a minor product. In distilled, deionized, unbuffered 
water, the experimental photolysis half-life was 56 min. 
 
TERBUFOS SULFONE 
CASRN: 56070-16-7; molecular formula: C9H21O4PS3; FW: 320.43 
 Chemical/Physical. The hydrolysis half-lives of terbufos sulfone in a sterile 1% ethanol/water 
solution at 25 °C and pH values of 4.5, 6.0, 7.0, and 8.0 were 22, 19, 12, and 6.2 wk, respectively 
(Chapman and Cole, 1982). 
 
TERBUFOS SULFOXIDE 
CASRN: 10548-10-4; molecular formula: C9H21O3PS3; FW: 304.43 
 Chemical/Physical. The hydrolysis half-lives of terbufos sulfoxide in a sterile 1% ethanol/water 
solution at 25 °C and pH values of 4.5, 6.0, 7.0, and 8.0 were 120, 99, 27, and 8.3 wk, respectively 
(Chapman and Cole, 1982). 
 
TERBUTHYLAZIN 
CASRN: 5915-41-3; molecular formula: C9H16ClN5; FW: 229.71 
 Chemical/Physical. The hydrolysis half-lives of terbuthylazin in 0.1M-HCl, buffer at pH 5.0, 
and 0.1M-NaOH solutions at 20 °C were 7.9, 86, and 12 d, respectively (Burkhard and Guth, 
1981). Terbuthylazin degraded to 2-tert-butylamino-4-hydroxy-6-(ethylamino)-s-triazine. Under 
laboratory conditions, the half-lives of terbuthylazin in a Hatzenbühl soil (pH 4.8) and Neuhofen 
soil (pH 6.5) at 22 °C were 84 and 170 d, respectively (Burkhard and Guth, 1981). 
 
TERBUTOL 
CASRN: 98-54-4; molecular formula: C10H14O; FW: 150.22 
 Soil. Tubutol degraded in soils from turfgrass (Z. japonica) and drainage basins on a golf course 
in Japan. Degradation half-lives were 180 d in soils from turfgrass and 360 d in soils from 
drainage basins. The rate of terbutol degradation was much lower in soils autoclaved at 120 °C for 
20 min or with low oxygen concentrations. Degradation occurs via oxidation of the 4-methyl 
group, N-demethylation, and hydrolysis of the carbamate ester linkage. Major degradation 
products identified were 2,6-di-tert-butyl-4-carboxyphenyl N-methylcarbamate, 2,6-di-tert-butyl-
4-carboxyphenylcarbamate, 2,6-di-tert-butyl-4-methylphenol, 2,6-di-tert-butyl-4-carboxyphenol. 
Minor products included 2,6-di-tert-butyl-4-(hydroxymethyl)phenol, 2,6-di-tert-butyl-4-formyl-
phenol, 2,6-di-tert-butyl-4-formylphenyl N-methylcarbamate, and 2,6-di-tert-butyl-4-(hydroxy-
methyl) N-methylcarbamate (Suzuki et al., 1996). 
 
TERBUTRYN 
CASRN: 886-50-0; molecular formula: C10H19N5S; FW: 241.36 
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 Plant. In plants, the methylthio group is oxidized to hydroxy derivatives and by dealkylation of 
the side chains. Residual activity in soil is limited to approximately 3–10 wk (Hartley and Kidd, 
1987). 
 
3,3′,4,4′-TETRACHLOROBIPHENYL 
CASRN: 32598-13-3; molecular formula: C12H6Cl4; FW: 291.99 
 Biological. After a 30-d incubation period, the white rot fungus Phanerochaete chrysosporium 
converted 3,3′,4,4′-tetrachlorobiphenyl to carbon dioxide. Mineralization began at about sixth day 
of incubation. The production rate of carbon dioxide was highest up to the 18th d of incubation, 
after which the rate of carbon dioxide produced was nominal. It was suggested that the metabolism 
of 3,3′,4,4′-tetrachlorobiphenyl and other compounds, including p,p′-DDT, TCDD, and lindane, 
was dependent on the extracellular lignin-degrading enzyme system of this fungus (Bumpus et al., 
1985). 
 
1,1,1,2-TETRACHLOROETHANE 
CASRN: 630-20-6; molecular formula: C2H2Cl4; FW: 167.85 
 Chemical/Physical. The experimentally determined hydrolysis half-life of 1,1,1,2-tetrachloro-
ethane in water at 25 °C and pH 7 is 46.8 yr (Jeffers et al., 1989). 
 
2,3,4,5-TETRACHLOROPHENOL 
CASRN: 4901-51-3; molecular formula: C6H2Cl4O; FW: 231.89 
 Photolytic. 2,3,4,5-Tetrachlorophenol in aqueous solution was illuminated with filtered xenon 
light (λ >295 nm) at various time intervals. The first-order conversion rate constant was 2.19 x 10-

4/sec. It appeared during the reaction that 1-2 chlorine atoms were lost forming dichloro- and 
monochlorophenols (Svenson and Kaj, 1989). 
 
1,1,2,3-TETRACHLOROPROPANE 
CASRN: 18495-30-2; molecular formula: C3H4Cl4; FW: 181-87 
 Chemical/Physical. The experimentally determined hydrolysis half-life of 1,1,2,3-tetrachoro-
propane in water at 25 °C and pH 7 is 6.2 d (Jeffers et al., 1989). 
 
TETRAMETHYLOXIRANE 
CASRN: 5076-20-0; molecular formula: C6H12O; FW: 100.16 
 Chemical/Physical. The second-order hydrolysis rate constant of tetramethyloxirane in 7.08 mM 
perchloric acid and 37.0 °C is 8.7/M⋅sec (Kirkovsky et al., 1998). 
 
THIABENDAZOLE 
CASRN: 148–79-8; molecular formula: C10H7N3S; FW: 201.25 
 Photolytic. When thin films of thiabendazole on glass plates were exposed to sunlight for 128 d, 
benzimidazole-2-carboxamide and benzimidazole formed as photolysis products. Both compounds 
also formed when aqueous methanolic solutions of thiabendazole were subjected to UV light for 1 
h (Zbozinek, 1984). 
 
THIADIAZURON 
CASRN: 51707-55-2; molecular formula: C9H8N4OS; FW: 220.20 
 Soil. The reported half-life in soil is approximately 26–144 d (Hartley and Kidd, 1987). 
 Photolytic. Klehr et al. (1983) studied the photolysis of thiadiazuron on adsorbed soil surfaces. 
Irradiation was conducted using artificial sunlight having a wavelength <290 nm. The amount of 
thiadiazuron remaining after irradiation times of 0.25, 0.5, 1, 2, 3.75, and 18.0 h were 56.4, 42.8, 
35.7, 23.8, 25.0, and 67.2%, respectively. The primary photoproduct identified was 1-phenyl-3-
(1,2,5-thiadiazol-3-yl)urea and five unknown polar compounds. The unknown com-pounds could 
not be identified because the quantities were too small to be detected. 
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THIFENSULFURON-METHYL 
CASRN: 79277-27-3; molecular formula: C12N13N5O6S2; FW: 220.20 
 Chemical/Physical. The pseudo-first-order hydrolysis rate constants of thifensulfuron-methyl in 
aqueous buffers solutions at 40 °C were 0.1372/d at pH 4 and 22 °C and at 40 °C: 1.4376/d at pH 
4, 3.69 x 10-2/d at pH 7, and 0.2176/d at pH 10 (Berger and Wolfe, 1996). 
 
THIOBENCARB 
CASRN: 28249-77-6; molecular formula: C12H16ClNOS; FW: 257.78 
 Chemical/Physical. In water, thiobencarb reacted with OH radicals at a rate of 1.4 x 1012/M·h at 
25 °C (Armbrust, 2000). 
 
THIODICARB 
CASRN: 59669-26-0; molecular formula: C10H18N4O4S3; FW: 354.47 
 Soil. In aerobic and anaerobic soil, thiodicarb degrades to methomyl and methomyl oxime 
(Hartley and Kidd, 1987). The reported half-life in various soils is 3–8 d (Hartley and Kidd, 1987). 
 
THIOMETON 
CASRN: 640-15-3; molecular formula: C6H15O2PS3; FW: 246.36 
 Chemical/Physical. The hydrolysis rate constant of thiometon in 10 mM phosphate buffer of pH 
6 at 20 °C is 1.1 x 10-7/sec (Wanner et al., 1989). 
 
p-TOLUIDINE 
CASRN: 106-49-0; molecular formula: C7H9N; FW: 107.15 
 Biological. Under aerobic and anaerobic conditions using a sewage inoculum, p-toluidine 
degraded to 4-methylformanilide and 4-methylacetanilide (Hallas and Alexander, 1983). 
 
TRIADIMEFON 
CASRN: 43121-43-3; molecular formula: C14H16ClN3O2; FW: 293.75 
 Soil. In a culture study, the microorganism Aspergillus niger degraded 32% of triadimefon to 
triadimenol after 5 d (Clark et al., 1978). 
 Plant. In soils and plants, triadimefon degraded to triadimenol (Clark et al., 1978; Rouchaud et 
al., 1981). In barley plants, triadimefon was metabolized to triadimenol and 4-chlorophenol 
(Rouchaud et al., 1981, 1982). In the grains and straw of ripe barley, the concentrations (mg/kg) of 
triadimefon, triadimenol, and 4-chlorophenol were 0.12, 0.26, 0.13, and 0.70, 1.71, 0.49, 
respectively (Rouchaud et al., 1981). When applied to tomato plants, triadimefon completely 
disappeared after 1 wk following a single spraying. Residues remaining after repeated spraying 
were always <0.1 ppm suggesting triadimefon has a high degradation rate (Cabras et al., 1985). 
 Photolytic. When triadimefon was subjected to UV light for 1 wk, p-chlorophenol, 4-chloro-
phenyl methyl carbamate, and a 1,2,4-triazole formed as products (Clark et al., 1978). 
 
TRIALLATE 
CASRN: 2303-17-5; molecular formula: C10H16Cl3NOS; FW: 304.70 
 Soil. In an agricultural soil, 14CO2 was the only biodegradation identified; however, bound 
residue and traces of benzene and water-soluble radioactivity were also detected in large amounts 
(Anderson and Domsch, 1980). In soil, triallate degrades via hydrolytic cleavage with the 
formation of dialkylamine, carbon dioxide, and mercaptan moieties. The mercaptan compounds 
degraded to the corresponding alcohol (Hartley and Kidd, 1987). The reported half-life in soil is 
100 d (Jury et al., 1987). 
 
TRIAPENTHENOL 
CASRN: 76608-88-3; molecular formula: C15H25N3O; FW: 266.38 
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 Photolytic. The photodegradation rate of triapenthenol in water increased in the presence of 
humic acid. Under simulated sunlight, the half-lives of triapenthenol in water containing 0, 10, and 
100 mg/L of humic acid-potassium salt were 128, 32.2, and 15.4 h, respectively (Jensen-Korte et 
al., 1987). 
 
TRIASULFURON 
CASRN: 82097-50-5; molecular formula: C14H16N3ClN5O5; FW: 401.83 
 Chemical/Physical. The pseudo-first-order hydrolysis rate constants of triasulfuron in aqueous 
buffers solutions at 40 °C were 7.95 x 10-2/d at pH 4 and 22 °C and at 40 °C: 0.9631/d at pH 4, 
1.83 x 10-2/d at pH 7, and 1.31 x 10-2/d at pH 10 (Berger and Wolfe, 1996). 
 
TRIBENURON-METHYL 
CASRN: 101200-48-0; molecular formula: C15H17N5O6S; FW: 365.39 
 Chemical/Physical. The pseudo-first-order hydrolysis rate constants of tribenuron-methyl in 
aqueous buffers solutions at 40 °C were 1.1.38/d at pH 7 and 3.66 x 10-2/d at pH 10. At pH 4 and 
22 and 40 °C, the reaction was too fast to determine the hydrolysis rate constant. (Berger and 
Wolfe, 1996). 
 
TRICHLORFON 
CASRN: 52-68-6; molecular formula: C4H8Cl3O4P; FW: 257.45 
 Soil. Trichlorfon degraded to dichlorvos (alkaline conditions) and desmethyl dichlorvos 
(Mattson et al., 1955). 
 Plant. In cotton leaves, the metabolites identified included dichlorvos, phosphoric acid, 
O-demethyl dichlorvos, O-demethyl trichlorfon, methyl phosphate, and dimethyl phosphate (Bull 
and Ridgway, 1969). Chloral hydrate and trichloroethanol were reported as possible breakdown 
products of trichlorfon in plants (Anderson et al., 1966). 
 Pieper and Richmond (1976) studied the persistence of trichlorfon in various foliage following 
an application rate of 1.13 kg/ha. Concentrations of the insecticide found at day 0 and 14 were 
81.7 ppm and 7 ppb for willow foliage, 12.6 ppm and 670 ppb for Douglas fir foliage, and 113 and 
2.1 ppm for grass. 
 Chemical/Physical. At 100 °C, trichlorfon decomposes to chloral. Decomposed by hot water at 
pH <5 forming dichlorvos (Worthing and Hance, 1991). 
 The hydrolysis half-lives of trichlorfon in a sterile 1% ethanol/water solution at 25 °C and pH 
values of 4.5, 6.0, 7.0, and 8.0 were >1,000, 3.5, 0.40, and 0.13 wk, respectively (Chapman and 
Cole, 1982). 
 
2,3,6-TRICHLOROBENZOIC ACID 
CASRN: 50-31-7; molecular formula: C7H3Cl3O2; FW: 225.46 
 Biological. Suflita et al. (1982) reported that 2,3,6-trichlorobenzoic acid degraded under 
anaerobic conditions by a stable methanogenic bacterial consortium enriched from sludge. The 
primary degradation pathway was dehalogenation forming 2,6-dichlorobenzoic acid as the end 
product (Suflita et al., 1982). 
 Photolytic. Plimmer (1970) postulated that the irradiation of 2,3,6-trichlorobenzoic acid in 
methanol will undergo dechlorination forming 2,3-, 2,6-, and 3,6-dichlorobenzoic acids. 
Continued irradiation may yield 2- and 3-chlorobenzoic acids which may ultimately form benzoic 
acid (Plimmer, 1970). 
 
2,4,5-TRICHLOROBIPHENYL 
CASRN: 15862-07-4; molecular formula: C12H7Cl3; FW: 257.54 
 Photolytic. Zhang and Hua (2000) studied the sonolytic destruction of 2,4,5-trichlorobiphenyl 
(5.4 nM) in an argon-saturated water. Sonication was conducted at 20 kHz at an acoustic intensity 
of 30.8 W/cm. The pseudo-first-order rate constant was 2.6 x 10-3/sec. Products identified were 
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chlorides, ethylbenzene, diethylbiphenyl, and trichlorophenol. Sodium carbonate inhibited the 
reaction. At carbonate concentrations of 0.5, 5, 50, and 200 mM, the rate constants were 2.4 x 10-3, 
1.5 x 10-3, 1.2 x 10-3, and 5 x 10-4/sec, respectively. 
 
4,5,6-TRICHLOROGUAIACOL 
CASRN: 2668-24-8; molecular formula: C7H5Cl3O2; FW: 227.47 
 Photolytic. 4,5,6-Trichloroguaiacol in aqueous solution was illuminated with filtered xenon light 
(λ >295 nm) at various time intervals. The first-order conversion rate constant was 1.13 x 10-4/sec. 
It appeared during the reaction that loss of chlorine atoms appeared to be the major process 
(Svenson and Kaj, 1989). 
 
2,3,4-TRICHLOROPHENOL 
CASRN: 15950-66-0; molecular formula: C3H3Cl3O; FW: 197.45 
 Photolytic. 2,3,4-Trichlorophenol in aqueous solution was illuminated with filtered xenon light 
(λ >295 nm) at various time intervals. The first-order conversion rate constant was 1.03 x 10-4/sec. 
It appeared during the reaction that 1-2 chlorine atoms were lost forming dichloro- and 
monochlorophenols (Svenson and Kaj, 1989). 
 
2,4,5-TRICHLOROPHENOL 
CASRN: 95-95-4; molecular formula: C3H3Cl3O; FW: 197.45 
 Chemical/Physical. Chemical oxidation of mono-, di-, and trichlorophenols using Fenton’s 
reagent was investigated by Barbeni et al. (1987). To a 70-mL aqueous solution containing 2,4,5-
trichlorophenol thermostated at 25.0 °C was added ferrous sulfate and hydrogen peroxide solution 
(i.e., hydroxyl radicals). 2,4,5-Trichlorophenol degraded less rapidly than the di- and 
monochlorophenols. The investigators reported that the oxidations of chlorophenols probably 
proceed via a hydroxylated compound, followed by ring cleavage yielding aldehydes before 
mineralizing to carbon dioxide and chloride ions. At a given hydrogen peroxide concentration, 
when the ferrous ion concentration is increased, the reaction rate also increased. Ferric ions alone 
with hydrogen peroxide did not decrease the concentration of chlorophenols indicating that 
hydroxyl radicals were not formed. 
 
1,1,1-TRICHLORO-2,2,2-TRIFLUOROETHANE 
CASRN: 354-58-5; molecular formula: C2Cl3F3; FW: 187.38 
 Chemical/Physical. When 1,1,1-trichloro-2,2,2-trifluoroethane (50 µg/L) in an ultrasonicator 
was exposed to 20-kHz ultrasound at 5 °C, nearly 100% degradation was achieved after 40 min. 
During sonication, the pH of the aqueous solution decreased, which is consistent with the 
formation of HCl, hydrofluoric acid, and acidic species from fluorine and chlorine (Cheung and 
Kurup, 1994). 
 
TRICLOPYR 
CASRN: 55335-06-3; molecular formula: C7H4Cl3NO3; FW: 256.47 
 Soil. In soil, triclopyr degraded to 3,5,6-trichloro-2-pyridinol and 2-methoxy-3,5,6-
trichloropyridine (Norris et al., 1987). The major route of dissipation from soil is likely due to 
microbial degradation (Newton et al., 1990). 
 Fifty-four days after triclopyr was applied to soil at a rate of 5.6 kg/ha, the majority (65%) 
remained in the top 10 cm of soil (Lee et al., 1986a). 
 Ashton and Monaco (1991) reported triclopyr had an average half-life of 46 d and is influenced 
by soil type and climatic conditions. 
 Plant. Lewer and Owen (1989) found 3,5,6-trichloro-2-pyridinol as the major metabolite in 
plants. Cultured soybean cells metabolized triclopyr to dimethyl triclopyr-aspartate and dimethyl 
triclopyrglutamate which can be rehydrolyzed to form the parent compound. 
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 At an application rate of 3.4 kg/ha, the dissipation half-life was 3.7 d. At an application rate of 
3.3 kg/ka, the dissipation half-lives of triclopyr in brown, browse, and litter samples were 73.5, 
202.3 and 31 d, respectively (Norris et al., 1987). 
 Photolytic. Based on laboratory results, the estimated photolytic half-life of triclopyr in clear 
water is 1–3 d (McCall and Gavit, 1986). Worthing and Hance (1991) reported a photolysis 
half-life of <12 h. 
 Chemical/Physical. In water, triclopyr reacted with OH radicals at a rate of 4.3 x 1012/M·h at 25 
°C (Armbrust, 2000). 
 Forms water-soluble salts with alkalies. 
 
2,2,3-TRIMETHYLOXIRANE 
CASRN: 5076-19-7; molecular formula: C5H10O; FW: 86.13 
 Chemical/Physical. The second-order hydrolysis rate constant of 2,2,3-trimethyloxirane in 7.08 
mM perchloric acid and 35.3 °C is 10.7/M⋅sec (Kirkovsky et al., 1998). 
 
1-UNDECANOL 
CASRN: 112-42-5; molecular formula: C11H24O; FW: 172.31 
 Biological. Using the BOD technique to measure biodegradation, the mean 5-d BOD value (mM 
BOD/mM 1-undecanol) and ThOD were 4.55 and 27.6%, respectively (Vaishnav et al., 1987). 
 
UREA 
CASRN: 57-13-6; molecular formula: CH4N2O; FW: 60.06 
 Biological. In a 42-d experiment, 14C-labeled urea applied to soil-water suspensions under 
aerobic and anaerobic conditions gave 14CO2 yields of 66.3 and 70.1%, respectively (Scheunert et 
al., 1987). 
 
VANILLIC ACID 
CASRN: 121-34-6; molecular formula: C8H8O4; FW: 168.15 
 Biological. Healy and Young (1979) studied the degradation of vanillic acid under strict 
anaerobic conditions using a serum-bottle variation of the Hungate technique. The medium was 
inoculated to 10% (vol/vol) seed from a laboratory anaerobic digester fed primary sewage sludge. 
To ensure no oxygen was present, the methanogenic enrichment culture was flushed with oxygen-
free gas for 20 min before incubating in the dark at 35 °C. After a 9-d acclimation period, the 
amount of methane and carbon dioxide produced in 19 d was 86% of theoretical. 
 
VANILLIN 
CASRN: 121-33-5; molecular formula: C8H8O3; FW: 152.15 
 Biological. Healy and Young (1979) studied the degradation of vanillin under strict anaerobic 
conditions using a serum-bottle variation of the Hungate technique. The medium was inoculated to 
10% (vol/vol) seed from a laboratory anaerobic digester fed primary sewage sludge. To ensure no 
oxygen was present, the methanogenic enrichment culture was flushed with oxygen-free gas for 20 
min before incubating in the dark at 35 °C. After a 12-d acclimation period, the amount of 
methane and carbon dioxide produced in 16 d was 72% of theoretical. 
 
VINCLOZOLIN 
CASRN: 50471-44-8; molecular formula: C12H9Cl2NO3; FW: 286.11 
 Biological. Golovleva et al. (1991) studied the aerobic biodegradation of vinclozolin in the 
laboratory and under field conditions using enrichment cultures. Four of the 36 microbial strains 
isolated were the most active. These were Bacillus cereus 625/1, Bacillus brevis 625/2, 
Pseudomonas fluorescens 10/3, and 8/28. Under aerobic conditions, Bacillus cereus 625/1 and 
Pseudomonas fluorescens 8/28 utilized 87-90% vinclozolin as the sole carbon and energy source. 
Degradation products identified were 2((((3,5-dichlorophenyl)carbamoyl)oxy)2-methyl)-3-bute-
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noic acid (which reverted to vinclozolin in storage), 3,5-dichloro-2-hydroxy-2-methylbut-3-en-
anilide, 3,5-dichloroaniline, acetanilide, and 3,3′,5,5′-tetrachloro-N,N′-diphenylurea. 
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