U. S. DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

PROPERTIES AND HAZARDS OF

108 SELECTED SUBSTANCES

Jeffrey E. Lucius, Gary R. Olhoeft,
Patricia L. Hill, and Steven K. Duke

U.S. Geological Survey
Open-File Report 89-491

August 1989

This report is preliminary and has not been reviewed for conformity with
U.S. Geological Survey editorial standards. Any use of trade names is for

descriptive purposes only and does not imply endorsement by the U.S.
Geological Survey.



CONTENTS

Page
Acknowledgement ... .. ... ... et et e 6
IntrodUuCtiom ... e e e e e e e e e 7

Properties
Definitions ... e e e e e e e 10
Abbreviations .. ... ... i it e et e et e e e 17
Conversion Factors ... ...ttt eteet it 20
Tab s L e e e e e e e e 22
Substances .........c.. e CAS RN .......... ... ... ... 82
Acetic acid ......... ... ... ... 64-19-7 ... 84
Acetone ......... .. i, 67-64-1 ... .. 89
Acrolein ..........c.. . i, 107-02-8 . ... e 94
Acrylonitrile ................... 107-13-1 ... ... i 98
Aldrin ...... ... ..., 309-00-2 ... 102
Ammonia ........... .. 7664-41-7 ... ... 105
Aniline ........ ... . .. i i, 62-53-3 .. e 110
Aroclor 1260 (PCB 1260) ....... 11096-82-5 . ... ... ... .. 115
Arsenic ......... ... i . 7440-38-2 ... 118
Benz(e)acephenanthrylene ........ 205-99-2 ... 122
Benz[alanthracene ................ 56-55-3 ... ... .. . 124
Benzene ............. P 71-43-2 127
Benzidine .............. ... .. .. ... 92-87-5 .. 132
Benzoic acid .......... ... ... .. ... 65-85-0 ........ ... ... 135
Benzo[a]pyrene ................... 50-32-8 ...l 139
Beryllium ...................... 7440-41-7 .. ..o o 142
Bis(2-chloroethyl) ether ........ 111-44-4 .. o oo 146
Bis(chloromethyl) ether ......... 542-88-1 ... .. 150
Bis(2-ethylhexyl) phthalate ..... 117-81-7 ... . 153
Bromoform ............... ... ... ... 75-25-2 .. 156
Bromomethane ..................... 74-83-9 ... 160
2-Butanone  ........ . 78-93-3 . 164
Cadmium ........................ 7440-43-9 L. 168
Carbon disulfide ................. 75-15-0 ... ... 172
Carbon tetrachloride ............. 56-23-5 ... 178
Chlordane ...............ciiuu.n.. 57-74-9 ... .. 185
Chlorobenzene ................... 108-90-7 ... .. ... ... 189
6-Chloro-m-cresol ................ 59-50-7 ... 194
Chloroethane ..................... 75-00-3 ... 197
Chloroform .............vivnun.. 67-66-3 . ... .. 202
Chloromethane .................... 74-87-3 e 207
Chromium ....................... 7440-47-3 ... 211
Chrysene .................ou..... 218-01-9 ......... . oL 214
CopPer ..t e e 7440-50-8 ... ... ... ... 217
o-Cresol .......... ... i, 95-48-7 ... e 221
Cyclohexane .............cccvvu... 110-82-7 ... 225
DDT . e s 50-29-3 ... 229
Dibenz[a,h]anthracene ............ 53-70-3 ... 232
Dibromochloromethane ............ 124-48-1 ... ... . i 235
1,2-Dibromoethane ............... 106-93-4 ... .. e 237
Dibutyl phthalate ................ B4-T4-2 ... i 241

1,2-Dichlorobenzene .............. 95-50-1 ... ... e 244



CAS RN Page
1,3-Dichlorobenzene ............. 541-73-1 ..., 248
1,4-Dichlorobenzene ............. 106-46-7 ... . . e e 251
Dichlorodifluoromethane .......... 75-71-8 ... 255
1,1-Dichloroethane ............... 75-34-3 .. e 259
1,2-Dichloroethane .............. 107-06-2 .. ... 263
1,1-Dichloroethene ............... 75-35-4 . e 268
trans-1,2-Dichloroethene ........ 156-60-5 . ....... . ... ... .. 272
Dichloromethane .................. 75-09-2 ... 275
2,4-Dichlorophenol .............. 120-83-2 ... 280
1,2-Dichloropropane .............. 78-87-5 ... 283
Dieldrin ........ .. 0. 60-57-1 . ... .. 287
Diethyl phthalate ................ 84-66-2 ........ ... ... ... .. 290
Dimethyl phthalate .............. 131-11-3 ... .. 293
Dimethyl sulfoxide ............... 67-68-5 ... ... ... L 296
2,4-Dinitrophenol ................ 51-28-5 ... 300
2,4-Dinitrotoluene .............. 121-14-2 ... 303
2,6-Dinitrotoluene .............. 606-20-2 ... . 306
1,4-Dioxane ..........cviiinn.. 123-91-1 ... ..., 309
Dioxins (TCDD) .............. 1746-01-6 ... ... ... ... ... .. 313
Endrin ... ... ... .. i i ., 72-20-8 ... 315
Ethanol .......................... 64-17-5 ... 318
Ethylbenzene .................... 100-41-4 ... ... 323
Ethylene glycol ................. 107-21-1 ... ... ..o 327
Ethylene oxide ................... 75-21-8 .. 331
Fluoranthene .................... 206-44-0 ... e 335
Heptachlor ....................... R R 338
Hexachlorobenzene ............... 118-74-1 ... ... . 341
Hexachlorobutadiene .............. 87-68-3 ... 344
v-Hexachlorocyclohexane .......... 58-89-9 ... .ol 347
Hexachloroethane ................. 67-72-1 .. .. 351
Hydrogen cyanide ................. 74-90-8 ... o 354
Isophorone ....................... 78-59-1 ... ... 357
Lead ......... .0 i, 7439-92-1 ... 360
Mercury ................ .. ... 7439-97-6 ... 364
Methanol ......................... 67-56-1 ... ... 368
4-Methyl-2-pentanone ............ 108-10-1 ....... ... ... ..., 375
Naphthalene ...................... 91-20-3 ... ... 379
Nickel ...................... 7440-02-0 ........ .. 384
Nitrobenzene ..................... 98-95-3 ... 388
N-Nitrosodiphenylamine ........... 86-30-6 ....... ..., 393
Pentachlorophenol ................ 87-86-5 ... .. 395
Phenanthrene ..................... 85-01-8 ... ... ... . .. ... 399
Phenol ........... 0. iiiiivnn.. 108-95-2 ... .. ., 402
Potassium cyanide ............... 151-50-8 ..., 408
Quinoline .............. .. ... 91-22-5 ... e 411
Selenium .................... 7782-49-2 ... 415
Silver ........ .. ... 7440-22-4 ... ... e 418
Sodium cyanide .................. 143-33-9 ... 422
1,1,2,2-Tetrachloroethane ........ 79-34-5 ... 425
Tetrachloroethene ............... 127-18-4 ... . 429

Thallium .................... 7440-28-0 ... .. i 433



CAS RN Page

Toluene ...........cciiiiiiinenn. 108-88-3 ....... ... .., 436
Toxaphene ...................... 8001-35-2 ...... ... i, 442
1,2,4-Trichlorobenzene .......... 120-82-1 ....... . ... ... 445
1,1,1-Trichloroethane ............ 71-55-6 .. ... ... 448
1,1,2-Trichloroethane ............ 79-00-5 ... .. e 452
Trichloroethene .................. 79-01-6 ... e 455
Trichlorofluoromethane ........... 75-69-4 ... ... i 460
2,4,6-Trichlorophenol ............ 88-06-2 ........ .. ..., 464

Vinyl chloride ................... 75-01-4 ... L 467
Water ... ... i i 7732-18-5 ... ... e 471
m-Xylene ............. .. ... ... ... 108-38-3 ... ... L 474
o-Xylene ........... i, 95-47-6 ... i 479
p-Xylene ........... ... ... 106-42-3 ... ... oL 484
2,4-%ylenol ..................... 105-67-9 ... ... 489

Zine L e e 7440-66-6 . .................. 492
Annotated references ... e e e e e 496
Electrochemical data references . ..........c.iiiiiiimnteinenneennnennnenn 499
Clay-organic interaction references ............c.oeuurmummnmunnnnnnnnn. 504
Selected bibliography ........ ... ... i e 514

Index of SYyNONYmMS ... ... . e i e e e 517



10.

11.

12.

13.

14,

15.

16.

LIST OF TABLES

The first priority list of U.S. Environmental Protection

Agency top 100 hazardous substances. ................c0.oiuun...

Ranking of the top 20 organic ground water contaminants based

on number of sites at which each contaminant was detected. ....

The selected hazardous substances ordered by the Chemical

Abstracts Service Registry Number with synonyms. ..............

The selected substances ordered by number of carbon and

hydrogen atoms. ... ... ...ttt e e e

Ranking of the selected substances by specific gravity. .......

Solubilities of the selected hazardous substances in various

Lo 3 - o o~

Ranking of the selected substances by vapor pressure. .........

Ranking of the selected substances by relative dielectric

Permittivity. o e e

Ranking of the selected substances by electrical resistivity.

Ranking of the selected substances by ionization potential. ...

Ranking of the selected substances by fire hazard. ............

References for clay-organic interactions of the selected

SUbSLANCeS. ... ... i e e e
Threshold Limit Values (TLVs) for the selected substances. ....
MCLGs and MCLs for drinking water contaminants. ...............
Substances on the EPA top 100 list not included in this report.

Classification of the selected substances organized by use. ...



ACKNOWLEDGEMENT

The collection of information for this report was funded by the
United States Environmental Protection Agency under interagency agreement
DW14932497-01-1/2 to the United States Geological Survey.

Aldo T. Mazzella, Project Officer

Advanced Monitoring Systems Division
Environmental Monitoring Systems Laboratory
U. S. Environmental Protection Agency

Las Vegas, Nevada 89193-3478

Disclaimer:

Although this report has been funded wholly or in part by the United
States Environmental Protection Agency under interagency agreement
DW14932497-01-1/2 to the United States Geological Survey, it does not
necessarily reflect the views of the Agency and no official endorsement
should be inferred. Mention of trade names or commercial products does not
constitute endorsement or recommendation for use.



INTRODUCTION

The Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA), commonly known as Superfund, was passed into law in December
1980. The Superfund Amendments and Reauthorization Act (SARA) was signed
into law on October 17, 1986. The Superfund program identifies hazardous
waste sites, evaluates waste damage to natural resources, ensures a clean
up by responsible parties or government, and establishes a claims procedure
for costs or damages. Superfund regulations affect past actions rather
than ongoing activities.

The Resource Conservation and Recovery Act (RCRA) was enacted as
Public Law 94-580 in 1976. RCRA was amended by the Used 0il Recovery Act
of 1980 and the Hazardous Solid Waste Amendments of 1984. The primary goal
of RCRA is to protect human health and the environment. It is RCRA that
provides for the "cradle to grave" management of hazardous waste, from
generator to transporter to storage or disposal.

The establishment of the Superfund and RCRA programs reflects our
society’s great use of hazardous substances and, at the same time, our
increased concern for health and environmental dangers these substances
present. To protect the quality of the air we breath, the environment we
work in, and water we drink, the Clean Air Act was passed in 1955, the
Occupational Safety and Health Act in 1970, and the Safe Drinking Water Act
Amendments in 1986. The Environmental Protection Agency is the primary
government agency authorized to develop regulations to carry out and
enforce the statutes in all five of these programs. In response, the EPA
has developed the first priority list of over 100 of the most hazardous
substances, standards for control of air pollution, and regulations and
guidelines for the presence of drinking water contaminants.

This report summarizes information on physical, chemical and
thermodynamic properties, uses, fire and explosion hazards, handling
precautions, health hazards, and toxicity for 107 hazardous substances and
water. Twenty of these are some of the most commonly occurring organic
ground water contaminants found at hazardous waste disposal sites (Plumb
and Pitchford, 1985). Ninety-eight substances are on the U.S.
Environmental Protection Agency "top 100" hazardous substances list.
Forty-six are regulated drinking water contaminants. The 107 substances
are mostly organic chemicals, but there are a few inorganic chemicals and
some elements.

The EPA top 100 list actually contains more than 100 substances
because many are grouped together (see Table 1). Nineteen substances on
the list are left out of this report because of lack of data (see Table
15). Some of the top 100 substances, such as cyanide, are included as
their most commonly occurring compounds. Other substances on the list,
such as total xylenes, are represented by the individual isomers. In the
case of the seven PCBs on the list, only one is represented here.

The Chemical Abstracts Service Registry Number (CAS RN) is provided
as an identifier of each substance. The substances in this report appear
in alphabetic sequence and generally are named using nomenclature standards
established in the Chemical Abstracts Service Registry Handbook (American
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Chemical Society, 1980). A few are listed using their more familiar names
(such as DDT). Water is included for reference and as a standard for
calibration and comparison.

The data were compiled from handbooks, texts, and reports listed in
the annotated reference, the electrochemical data reference, and the clay-
organic interaction reference sections. Annotated references are noted in
brackets following the numeric data and information for each substance.
Rather than selecting what we thought was the best property value for a
substance, we included all the values found and let the reader decide the
most reasonable. Values that were obvious typos were not included. 1In
almost all cases, the cited references are not the primary investigators.
The quoted sources should be examined for the original reference. Though
thirty-two references were used as sources for the property data, Sax, 1984
[22}, Dean, 1985 [7], Weast, 1988 [29], Riddick, et al., 1986 [20], and
Weiss, 1986 [31] accounted for about 55% of the data. Another 26% of the
information was taken from Hawley, 1981 [14], Mackison, et al., 1981 [16],
Verschueren, 1983 [28], Windholz, 1983 [32], and Sittig, 1985 {26]. The
remaining 19% of the data was taken from the other references.

Care was taken to include all available data in an accurate and
concise format. The chemical and physical property values are quoted from
the noted references. The order of reference numbers generally reflects
the order in which they were referred to and not meant to suggest one as
more significant than an another. Definitions for all properties and
conversion factors are discussed in "The Properties" section of this
report. Synonyms, including registered and unregistered trade names and
common and generic terms that have been accurately or ambiguously applied
to these substances, are supplied in Table 3 and for each substance. It is
noted that some synonyms were incorrectly applied in the literature but are
included here because of former usage. Molecular formulas are given and
the structural formula in the cases of complex molecules. Fire and
explosion hazards are briefly summarized in terms of explosive limits,
flash points, extinguishing agents, and incompatible materials. The
various uses of the substances are noted as well.

The health and toxicity data represent observed as well as speculated
effects on humans. The primary references for this information were
Strauss and Kaufman, 1976 [27], Mackison et al., 1981 [16], Verschueren,
1983 [28], Sax, 1984 {22] and material safety data sheets (MSDS),
especially the Sigma-Aldrich MSDS (Sigma-Aldrich Corp., 1989 [25]).
Detailed discussions of the toxicity of the elements and inorganic
compounds are contained in Seiler and Sigel, 1988 [24]. The procedures and
information in this report reflect safe laboratory practices and the
availability of health hazard studies, but are presented in summary form.
The references and the original RTECS entries should be consulted for more
complete information and to assure compliance with safety regulations. It
is the user’'s responsibility to determine the suitability of this
information for the adoption of appropriate safety precautions.

Appropriate manuals (such as Mackison, et al. 1981 [16], Bretherick, 1981,
and material safety data sheets) should be referred to for first aid
procedures. All substances should be disposed of in accordance with all
applicable federal, state and local environmental regulations. Contact



local, state, and federal health and waste management and regulatory
agencies for proper and legal disposal and handling procedures.

Tables that summarize and compare various properties of the
substances appear near the beginning of the report. These tables allow the
reader to find a substance based on the CAS RN, chemical formula, or by
synonym. An additional table is included discussing the maximum
contaminant levels and guidelines established by the EPA for drinking water
contaminants. The references, a brief bibliography, and a cross-reference
table, or index of synonyms, conclude the report.

The data and information compiled in this report represent a portion
of the Toxic Waste Geophysics investigations being conducted by the U.S.
Geological Survey Branch of Geophysics. This report is an expanded and
revised version of the USGS Open-File Report 87-428 (Lucius, 1987). The
authors are not aware of any other single document that presents such a
comprehensive list of properties for the selected substances as this one
does. Much of the data will be condensed into the data base for the next
revision of the current USGS Geophysics Advisor Expert System (Olhoeft,
1988) available on flexible diskette.

One purpose in compiling this report is to define data "gaps"
concerning physical and chemical properties, electrochemical properties and
clay-organic interactions of these substances. As missing data for these
and other properties are gathered, the report will be updated. References
for electrochemical properties and clay-organic interactions reflect only
an initial search of the literature. More thorough literature searches are
planned before the next update is published. Only references are noted for
the electrochemical data. For clay-organic interactions, topics rather
than data are summarized from some of the cited references.

This report is intended to be used principally by the laboratory
investigator. However, it also may be useful to field engineers,
scientists and others involved with hazardous waste management and
investigations. It may be particularly useful to those assigned the
responsibility of rating hazard potential of waste disposal facilities.
The EPA has adopted a system for rating hazard potential of waste disposal
facilities which includes assessing waste characteristics (Kufs et al.,
1980). The rating factors for determining waste characteristics are
toxicity, radioactivity, persistence, ignitability, reactivity,
corrosiveness, solubility, volatility, and physical state. All of these
factors (and many more) are discussed in this report, excluding
radioactivity.

The authors encourage readers to contribute new data concerning these
substances and to correct any errors.

August 1989

Jeff Lucius

U.S. Geological Survey
Branch of Geophysics

Box 25046, DFC, MS 964
Denver, Colorado 80225-0046
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THE PROPERTIES

This section contains brief discussions of the physical and chemical
properties described in this report. A list of abbreviations and a
conversion table for SI to cgs and English systems are also included.
Property values are reported in SI units except where temperature is
referred to in degrees Celsius for convenience. Definitions were compiled
from various sources in the reference and bibliography sections.

Definitions

Autoignition temperature. The minimum temperature at which a
substance can ignite or combust in the absence of a flame or spark. Also
referred to as autoignition point or ignition point. Given in degrees
Celsius at atmospheric pressure, unless stated otherwise.

Boiling point. The temperature at which the vapor pressure of a
liquid is equal to or slightly greater than atmospheric pressure. Standard
values are measured at one atmosphere and in degrees Celsius. Non standard
pressures are noted.

Ceiling limit (CL). American Conference of Governmental Industrial
Hygienists (ACGIH) Threshold Limit Value (TLV). The ceiling limit is a
concentration of a substance in air which can not be safely exceeded, even
instantaneously.

Compressibility. The change in liquid density with pressure,
measured as the ratio of volume change per unit change in pressure at
aspecified pressure (in this report approximately one atmosphere). Units
are reciprocal pascals (Pa’l).

Contact_angle. The angle a liquid drop of a substance makes on a
specified substrate. The smaller the angle (in degrees) the more spherical
the shape of the drop, and the more phobic the substance is to that
substrate (i.e. non-wetting).

Critical pressure. The lowest pressure (in megapascals, MPa) which
will liquefy a vapor phase at its critical temperature. Above the critical
pressure the liquid and vapor phases are no longer distinguishable.

Critical temperature. The temperature (in degrees Celsius) above
which the vapor phase cannot be condensed by an increase in pressure.

Dielectric constant. See relative dielectric permittivity.

Dynamic viscosity. The ratio between the applied shear stress and
the rate of shear. The force per unit area necessary to maintain a unit
velocity gradient at right angles to the direction of flow between two
parallel planes a unit distance apart. Also called coefficient of
viscosity. Given in millipascal-seconds, 1073 Pa-s (mPa-s).
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Electric dipole moment. The distance (in meters) between charges
multiplied by the quantity (magnitude) of electric charge (in coulombs).
Occurs in molecules in which the atoms and their electrons and nuclei are
so arranged that one part of the molecule has a positive charge while the
other part is negatively charged. Given here for the gas phase of the
substance in coulomb-meters (C-m).

Electrical resistivity. The amount of electrical potential loss (in
volts per ampere, or ohms) per unit time between unit areas separated by
unit distance. Values given here are in megohm-meters squared per meter
simplified to megohm-meters (MOhm-m) for current flow in the pure liquid or
solid phase of the substances. The reciprocal of resistivity is
conductivity.

Evaporation rate. The ratio of the time of evaporation of a specific
amount of a substance compared to the evaporation time of the same amount
of butyl acetate. A relative value where butyl acetate has a value of 1.

Explosive limits. The range of concentrations of a flammable gas or
vapor (percent by volume in air) in which an explosion can occur upon
ignition in a confined area.

Flash point. The minimum temperature (in degrees Celsius) at which
the vapor pressure above a liquid or solid is high enough to result in
ignition. Testing methods noted, if reported in the literature, are open
cup (OC) and closed cup (CC).

Gibbs (free) energy. The maximum useful work that can be obtained
from a chemical system without net change in temperature or pressure.
Under conditions of constant pressure and temperature, a process can only
occur in the direction of decreasing Gibbs (free) energy. Given in
kilojoule per mole (kJ/mol) at the specified temperature.

Heat. A mode of energy associated with and proportional to molecular
motion. It can be transferred from one body to another by radiation,
convection or conduction.

Heat capacity. The quantity of heat required to raise a liquid
chemical system one degree in temperature, at 25°C or as noted and constant
pressure. Given in kilojoule per mol-degree Kelvin (kJ/(mol-K)).

Heat of combustion. The amount of heat released in the oxidation
(burning) of one mole of a substance at a constant pressure or constant
volume. A negative value indicates heat is given off. Given in kilojoule
per mole (kJ/mol) at the specified temperature.

Heat of formation. The heat evolved or absorbed when a compound is
formed in its standard state from elements in their standard state at 25°C
and one atmosphere. A negative value indicates heat is given off. Given
in kilojoule per mol (kJ/mol).

Heat of melting. The heat required to convert one mole of a
substance from solid to the liquid state with no temperature change. Also
referred to as heat of fusion. Given in kilojoule per mole (kJ/mol).
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Heat of sublimation. The heat required to convert one mole of a
solid to a vapor at constant pressure and temperature without the
appearance of liquid. Given in kilojoule per mole (kJ/mol).

Heat of vaporization. The heat required to convert one mole of a
liquid to the gaseous phase with no temperature change. Given in kilojoule
per mole (kJ/mol) at the boiling point of the liquid or as specified.

Hydrolysis half-life. The time (in seconds) for half of the
concentration of organic chemical in water to undergo a hydrolysis reaction
(see Dragun, 1988 [9]). Hydrolysis is a chemical reaction in which water
reacts with another substance to form two or more new susbtances and
ionization of the water molecule.

IDIH value. The Immediately Dangerous to Life and Health exposure
concentration guidelines developed by NIOSH and OSHA. They represent a
maximum concentration (in ppm) from which a person could escape within
thirty minutes without any impairing symptoms or irreversible health
effects.

Ionization potential. The minimum energy required to remove the
least strongly bound electron from a molecule to form a positive ion.
Given in electron volts (eV). Symbols for some principal methods are:

EI - electron impact
PE - photoelectron spectroscopy
PI - photoionization
S - optical spectroscopy
VUS - vacuum ultraviolet spectroscopy.

Kinematic viscosity. The ratio of the dynamic viscosity to the
density of a fluid. Given in micrometer squared per second, 107® m?/s
(um?/s). Calculated from the dynamic viscosity and specific gravity.
These values are approximate as the density varies slightly with
temperature.

Lower explosion limit (lel). The minimum volume percent of a

substance in air which can be ignited.

Loss tangent. The dielectric loss tangent. The ratio of imaginary
to the real portions of the complex permittivity. It is a measure of the
dielectric loss, i.e. the energy loss per cycle in a dielectric material
due to conduction and slow polarization currents or other dissipative
effects. Also referred to as the dielectric dissipation factor.

Magnetic volume susceptibility. The ratio of the intrinsic induction
due to the magnetization of a material to the induction in vacuum due to
the influence of the corresponding magnetizing force. A dimensionless
quantity. All the substances in this report with values listed are called
diamagnetic, that is, their magnetic susceptibilities are very slightly
negative.
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Melting point. The temperature (in degrees Celsius) at which the
liquid and crystalline phase of a substance are in equilibrium, usually
measured at one atmosphere. The term is often used interchangeably with
freezing point.

Molarity. A one molar concentration (M) equals one mole of a
substance dissolved in one liter of solution.

Mole (mol). The amount of pure substance containing Avogadro'’s
number of atoms or molecules (i.e., 6.022045 x 1023). It is the number of
atoms in exactly 12 grams of carbon-12. For example, 10 grams of Hy0 will
contain 10.0/18.0152 moles of Hz0 = 0.5551 mol, where 18.0152 is the
relative molecular mass of H0.

Molecular weight. See relative molecular mass.

Partition coefficient (pPoct). A measure of the distribution of a
given compound in two phases and expressed as a concentration ratio,
assuming no interactions other than simple dissolution. It is the ratio of
the equilibrium concentration C of a dissolved substance in a two-phase
system consisting of two generally immiscible solvents, in this case n-
octanol and water. Partition coefficients are valuable in describing the
environmental behavior of compounds in terms of soil absorption and
biological uptake. It is usually given as the logarithm (to base 10) of
the ratio.

Coctanol
pPOCt - 10g
Cwater

pH. A value taken to represent the acidity or alkalinity of an
aqueous solution. It is defined as the negative logarithm (to base 10) of
the hydrogen ion concentration of a solution. pH = -log[H']. For example,
pure water dissociates to H* and OH™ with a concentration [H'] = 1x1077
parts to one part water, a pH of 7.

pK. A measure of the completeness of an incomplete chemical
reaction. Defined as the negative logarithm (to base 10) of the
equilibrium constant, K, for the reaction in question. pK = -log K. K is
defined for the reaction aA + bB > cC + dD as:

[€]e x [D]4
K - —
[a]® x [B]®

The pKa (or negative log of the acid dissociation constant) expresses
the extent of dissociation, or the strength, of weak acids. The weaker the
electrolyte the larger its pK,. Strong acids will have values <5, and weak
acids will have values >5 for their pK.. In a solution of a weak acid, if
the concentration of undissociated acid is equal to the concentration of
the anion of the acid, the pK will be equal to the pH.
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The pKs is the negative log of the autoprotolysis constant of a
solvent employed in nonaqueous acid-base titrations in 0.01M solution.

The pKps is the negative logarithm of the ionization constant of a
protonated base. pKpy = 1/pKa.

Refractive index. The dimensionless ratio of the velocity of light
(normally using the yellow D line of the sodium spectrum, 589.6 nm) in air
to its velocity in the substance. Measured at 20°C, or as noted.

Relative dielectric permittivity. The dielectric permittivity of a

substance relative to that of vacuum (formerly called dielectric constant).
The real part of the relative complex permittivity. It is a measure of the
capacity of a material to store charge when an electric field is applied.
The relative dielectric permittivity is temperature and frequency dependent
and these values are noted if cited in the literature.

Relative molecular mass. The sum of the relative atomic masses
(formerly atomic weights) of the elements in a molecule. Formerly referred
to as molecular weight. The calculation of relative molecular masses was
made using the following values from [85].

Bromine = 79.904

Carbon 12.011

Chlorine = 35.453

Fluorine = 18.9984

Hydrogen = 1.00794

Nitrogen = 14.0067

Oxygen = 15.9994

Potassium = 39.0983

Sodium 22.9898

Sulfur 32.06

Relaxation time. The dielectric relaxation time constant. The
reciprocal of the preferred frequency at which maximum dampening of
polarization processes in materials occurs. The time (in seconds, s) for a
current to decay to 1/e = 0.368 of its value after the electromagnetic
field is removed.

Short Term Exposure Limit (STEL). ACGIH TLV value. The STEL is a

15-minute time-weighted average exposure concentration (in ppm) which
should not be exceeded any time during an eight hour work day. Excursions
to the STEL level should be separated by one hour, should not be longer
than fifteen minutes in duration, and should not be repeated more than four
times a day.

Solubility. The ability of a substance to be dissolved in various
solvents. It is described as follows using weight percentages (wt%):

miscible (dissolves 100%)
very soluble (>50%)
soluble (5-50%)

slightly soluble (<5%)
insoluble (0% or <0.001%).
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Solution diffusivity. The rate of diffusion of dilute solutions of
the listed solute in various solvents at one atmospheric pressure, in
nanometer squared per second, 107° m%/s (nm?/s).

Specific gravity. The dimensionless ratio of the density of the
substance, at 20°C, to the density of water at 4°C (i.e. at 20/4), or as
noted, and one atmosphere pressure. At 20/4, the specific gravity is
equivalent to density.

Speed of sound. The speed of sound (compressional elastic) waves in
the liquid substance. It is dependant on temperature, pressure and to some
extent frequency. Measured in meters per second (m/s) at the specified
temperature and one atmosphere. For the solid elements, the speed of sound
is reported for longitudinal and shear waves in the bulk material or in
thin rods.

Surface tension. The force per unit length on the surface that
opposes the expansion of the surface. It may be noted whether the
substance is in contact with air or vapor. Liquids with high surface
tensions show less tendency to spread. Given in millinewton per meter
(mN/m) .

Synonyms (syn). Includes common, trivial, and commercial names.
Note: Some names may be ambiguously or incorrectly applied.

Thermal conductivity. The quantity of heat conducted per unit time
through unit area of unit thickness of a material having unit temperature
difference between its faces. The heat flow across a surface per unit area
per unit time, divided by the negative of the rate of change of temperature
with distance in a direction perpendicular to the surface. Given in watts
per meter-degree Kelvin, W/(m-K).

Thermal expansion coefficient. The change in volume per unit volume
of the liquid substance per degree change in temperature. Given in
reciprocal Kelvins (K'1).

Threshold Limit Value (TLV). Formerly known as Maximum Allowable
Concentration (MAC). The threshold limit values refer to airborne
concentrations of substances (in ppm or mg/m®) and represent a "threshold"
dose below which there are no known adverse effects. These exposure
guidelines are developed by the American Conference of Governmental
Industrial Hygienists (ACGIH) annually. TLVs are differentiated into three
values based on exposure and concentration: time-weighted average
concentration (TWA), short term exposure limit (STEL), and ceiling limit
(CL).

Time-Weighted Average A). ACGIH TLV value. The average
concentration (in ppm) most workers can be exposed to for eight hours per
day, five days a week without showing any adverse effects. A caution
against skin contact is noted by "(skin)".

Upper explosion limit (uel). The maximum volume percent of the

substance in air which can be ignited. If exceeded, the mixture cannot be
ignited and sustain combustion.



16 - Definitions

Vapor density. The dimensionless ratio of the density of a gas to
the density of an equal volume of air. Vapors with densities >1 will sink.

Vapor diffusivity. The rate of diffusion of the compound as a vapor
in air, in micrometer squared per second, 1076 m?/s (pm?/s).

Vapor pressure. The pressure (in kilopascal, kPa) exerted by the
vapor of a solid or liquid when in equilibrium with the solid or liquid at

the stated temperature.



Abbreviations

A

ACGIH

ANSI

aq

atm

Autoign. temp.
b

bp

BTU

o]

°C

cal
(€C)
CL
C-m
cm
cmpd, cmpds
CNS
cP
CPE
cSt
D
dm
dyn
est
eV
(EL)
oF

fp

ft
ft-1bf
3

b8
(gas)
Hg

hr
IARC
IDLH

lel
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ampere, base SI unit of electric current

American Conference of Governmental Industrial Hygienists

American National Standards Institute

aqueous

standard atmosphere, a unit of pressure

autoignition temperature

bar, unit of pressure (of fluid)

boiling point

British thermal unit

coulomb, s-A, SI unit of electric charge, electric flux and
elementary charge

degree Celsius, SI unit of Celsius temperature and
temperature interval

calorie, thermochemical; also called gram calorie

closed cup flash point tester, kind not specified

OSHA ceiling limit for human exposure

coulomb-meter

centimeter

compound, compounds

central nervous system

centipoise

Chlorpel®, chlorinated polyethylene

centistoke

Debye unit of dipole moment

decimeter

dyne, g-cm/s?, 1073 N, cgs unit of force

estimate

electron volt, unit of energy

electron impact method to measure ionization potential

degree Fahrenheit, unit of Fahrenheit temperature and
temperature interval

freezing point

foot

foot pound-force

gram

microgram

gaseous or vapor phase

mercury

hour

International Agency for Research on Cancer

immediately dangerous to life and health value

inch

joule, m?kg-s, N-m, Pa-m?®, SI unit of work, energy and heat

degree Kelvin, base SI unit of thermodynamic temperature and
SI unit of temperature interval

kilocalorie

kilogram, base SI unit of mass

kilojoule

kilopascal

liter

pound-force

lower explosion limit
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(1iq)
long
M

pm

m

mg
min
mL
mm
mN
MOhm-m
mol
mPa
MPa

NA
NIOSH
ng
nm
nPa
(0C)
OSHA
oz

Pa
(PE)

(PI)
PKa
PKsx

PKs
pPpm
PPoct

psi

PVA
PVC
RCRA
RTECS

s
(S)
S1
(sol)
St
STEL
Syn
TLV
TWA
uel

liquid phase

longitudinal

molarity, molar concentration

micrometer

meter, base SI unit of length

milligram

minute

milliliter

millimeter

millinewton

megohm-meter, 106 ohm-m

mole, base SI unit of amount of substance

millipascal

megapascal

newton, kg-m/s?, SI unit of force and 'weight’

not applicable at standard temperature and pressure

National Institute for Occupational Safety and Health

nanogram

nanometer

nanopascal

open cup flash point tester, kind not specified

Occupational Safety and Health Administration

ounce

poise, dyn-s/cm?, cgs unit of (dynamic) viscosity

Pascal, N/m?, m lkgs 2, J/m®, SI unit of pressure and stress

photoelectron spectroscopy method to measure ionization
potential

negative logarithm of hydrogen ion concentration

photoionization method to measure ionization potential

negative logarithm of acid dissociation constant

negative logarithm of ionization constant of a protonated
base

negative logarithm of autoprotolysis constant

parts per million

negative logarithm of the octonal/water partition
coefficient

pound per square inch; correctly: pound-force per square
inch (1bf/in2?)

polyvinyl alcohol

polyvinyl chloride

Resource Conservation and Recovery Act

the NIOSH Registry of Toxic Effects of Chemical Substances

second, base SI unit of time

optical spectroscopy method to measure ionization potential

International System of units

solid or crystalline phase

stokes, cm?/s, cgs unit of kinematic viscosity

short term exposure limit

synonyms

ACGIH threshold limit value

time-weighted average exposure limit

upper explosion limit

volt, SI unit of electric potential, potential difference
and electromotive force



(VUs)
vols

wtg
>>

<<
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vacuum ultraviolet spectroscopy method to measure ionization
potential

volume percent

Watt, m?kg/s3, J/s, SI unit of power

weight percent

very much greater than

greater than

equal to

approximately equal to

less than

very much less than
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Conversion factors

Are
1
1

a
in2 = 6.4516 cm?
m? = 10.76391042 ft2

Concentration:
ppm = (mg/m%) X 24.45/relative molecular mass
mg/m® = ppm X relative molecular mass/24.45

Density:
1 g/cm® = 1000 kg/m3 = 0.0361273 1b/in® = 62.428 1b/ft3

Dipole moment:
1 Debye = 3.33564X%10730 coulomb-meter

1 coulomb = 1 second-ampere = 2.77778x10* Amp-hr

Energy, Heat or Work:
1 cal = 4.1868 J = 1.163%10°6 kW-hr = 3.96832x1073 BTU

1 BTU = 1055.06 J = 2.930x107* kW-hr = 778.169 ft-1bf
1J = 9.47817x107% BTU = 0.238846 cal = 1x107 erg = 6.2414601x1018 eV

Force
1 N = 0.2248089431 1bf = 103 dyn

Length:
1 m= 3.28084 ft = 39,3701 in

1 in = 2.54 ecm (exact)
1 Angstrom unit = 1x107® m = 0.1 nm

Power

1 W= 0.735621493 ft-1b/s = 3.412141633 BTU/hr
1 W =1.341022090%x1073 horsepower (mechanical)
1 W = 1.340482574%10"3 horsepower (electrical)

Pressure:
1 atm = 760.002 mm Hg = 0.1013274 MPa = 14.6960 psi
1 mm Hg = 1 torr = 133.322 Pa = 0.133322 kPa = 0.019337 psi
1 MPa = 9.86923 atm = 145.038 psi
1 dyn/cm? = 0.1 Pa

Surface tension:
1 dyn/cm = 0.001 N/m = 1 mN/m

Susceptibility:
1 SI unit = 4Xx7 cgs units

Iempgrature :

°F = (1.8 x °C)+32

°C = (°F - 32)/1.8

K =2° + 273.15 = (°F + 459.67)/1.8
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Thermal conductivity:
1 cal/(s-cm-K) = 418.68 W/(m-K)
1 BTU/(hr-ft-°F)= 1.73073 W/(m-K)

Viscosity:
1 cP = 0.001 kg/(m-s) = 0.001 Pa-s = 1 mPa-s

1 ¢St = 0.000001 m?/s

Volume:
1L=20.001 m®= 1000 cm® = 1.0566881 liquid quart = 0.2641721 gallon (US)
1 m® = 33.531466672 ft3

Weight:
1 1b = 16 oz = 453.59237 g
1 kg = 2.204622622 1b (avoirdupois)
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Table 1. The first priority list of U.S. Environmental Protection
Agency top 100 hazardous substances, as published in Superfund Report,
April 29, 1987. The 100 substances are separated into 4 priority groups
of 25 substances each. Group 1 has the highest priority. The report
orders substances within each group by Chemical Abstracts Service Registry
Number (CAS RN).

CAS RN SUBSTANCE
PRIORITY GROUP 1
50-32-8 Benzo[a]pyrene
53-70-3 Dibenzo[a,h]anthracene
56-55-3 Benzo[a]anthracene
57-12-5 Cyanide
60-57-1 Dieldrin/aldrin
67-66-3 Chloroform; trichloromethane.
71-43-2 Benzene,
75-01-4 Vinyl chloride
75-09-2 Methylene chloride
76-44-8 Heptachlor/heptachlor epoxide
79-01-6 Trichloroethene
86-30-6 n-Nitrosodiphenylamine
106-46-7 1,4-Dichlorobenzene
117-81-7 Bis(2-ethylhexyl)phthalate
127-18-4 Tetrachloroethene
205-99-2 Benzo[b]fluoranthene
218-01-9 Chrysene
1745-01-6 p-Dioxin
7439-92-1 Lead
7440-02-0 Nickel
7440-38-2 Arsenic
7440-41-7 Beryllium
7440-43-9 Cadmium
7440-47-3 Chromium
11196-82-5 PCB-1260,54,48,42,32,21,1016
PRIORITY GROUP 2
56-23-5 Carbon tetrachloride
57-74-9 Chlordane
62-75-9 n-Nitrosodimethylamine
72-55-9 4,4' -DDE, DDT, DDD
75-00-3 Chloroethane
75-27-4 Bromodichloromethane
75-35-4 1,1-Dichloroethene
78-59-1 Isophorone
78-87-5 1,2-Dichloropropane
79-00-5 1,1,2-Trichloroethane
79-34-5 1,1,2,2-Tetrachloroethane
87-86-5 Pentachlorophenol
91-94-1 3,3'-Dichlorobenzidine
92-87-5 Benzidine

107-06-2 1,2-Dichloroethane



71-55-6
74-87-3
75-21-8
75-25-2
75-34-3
84-74-2
88-06-2
91-20-3
98-95-3
100-41-4
107-02-8
107-13-1
108-90-7
118-74-1
122-66-7
124-48-1
156-60-5*
193-39-5
606-20-2
1330-20-7
7221-93-4
7440-22-4
7440-50-8
7664-41-7
8001-35-2

51-28-5
59-50-7
62-53-3
65-85-0
67-72-1
74-83-9
75-15-0
75-64-9
75-71-8
78-93-3

Toluene

Phenol
Bis(2-chloroethyl)ether
2,4-Dinitrotoluene

BHC-alpha, gamma, beta, delta
Bis(chloromethyl)ether
n-Nitrosodi-n-propylamine
Mercury

Zinc

Selenium

PRIORITY GROUP 3

1,1,1-Trichloroethane
Chloromethane

Oxirane

Bromoform
1,1-Dichloroethane
Di-n-butyl phthalate
2,4,6-Trichlorophenol
Naphthalene
Nitrobenzene
Ethylbenzene

Acrolein
Acrylonitrile
Chlorobenzene
Hexachlorobenzene
1,2-Diphenylhydrazine
Chlorodibromomethane
1,2-Trans-dichloroethene
Indeno(1,2,3-cd)pyrene
2,6-Dinitrotoluene
Total Xylenes

Endrin aldehyde/endrin
Silver

Copper

Ammonia

Toxaphene

PRIORITY GROUP 4

2,4-Dinitrophenol
p-Chloro-m-cresol
Aniline

Benzoic acid
Hexachloroethane
Bromomethane
Carbondisulfide
Fluorotrichloromethane
Dichlorodifluoromethane
2-Butanone
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* Published incorrectly in the Superfund Report as CAS RN 156-60-6
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84-66-2
85-01-8
87-68-3
95-48-7
95-50-1
105-67-9
108-10-1
120-82-1
120-83-2
123-91-1
131-11-3
206-44-0
534-52-1
541-73-1
7440-28-0

Diethyl phthalate
Phenanthrene
Hexachlorobutadiene
Phenol, 2-methyl
1,2-Dichlorobenzene
2,4-dimethylphenol
2-pentanone,4-methyl
1,2,4-Trichlorobenzene
2,4-Dichlorophenol
1,4-Dioxane

Dimethyl phthalate
Fluoranthene
4,6-Dinitro-2-methylphenol
1,3-Dichlorobenzene
Thallium
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Table 2. Ranking of top 20 organic ground water contaminants based on
number of sites at which each contaminant was detected, adapted from Plumb
and Pitchford (1985). Rank of one occurs most often.

Rank Substance CAS RN Molecular formula
1 Trichloroethene 79-01-6 CoHC1;
2 Dichloromethane 75-09-2 CH,C1>
3 Tetrachloroethene 127-18-4 C.Cl,

4 Toluene 108-88-3 C7Hg

5 1,1-Dichloroethane 75-34-3 CoH,Cl,
6 Bis(2-ethylhexyl)phthalate 117-81-7 C24H380
7 Benzene 71-43-2 CeHsg

8 trans-1,2-Dichloroethene 156-60-5 CoH2C1,
9 1,1,1-Trichloroethane 71-55-6 CoH3Cl3
10 Chloroform 67-66-3 CHC1;
11 Ethylbenzene 100-41-4 CsHio
12 1,2-Dichloroethane 107-06-2 CoH,C1,
13 1,1-Dichloroethene 75-35-4 CoH2C12
14 Phenol 108-95-2 CgHgO
15 Vinyl chloride 75-01-4 CoHaCl
16 Chlorobenzene 108-90-7 CgHsCl
17 Dibutyl phthalate 84-74-2 C1sH2204
18 Naphthalene 91-20-3 CioHs
19 Chloroethane 75-00-3 CoHsC1

20 Acetone 67-64-1 C3HgO
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Table 3. The 108 selected hazardous substances ordered by the Chemical
Abstracts Service Registry Number (CAS RN). Common synonyms are noted with
the name used in this report listed first. The Chemical Abstracts Service
recommendations for a common name are underlined (American Chemical
Society, 1980, Chemical Abstracts Service Registry Handbook - Common Names:
ACS, Columbus, OH; names section, 3386 p. or 38 fiche; numbers section,
6638 p. or 74 fiche). Note: Some synonyms may be ambiguously or

incorrectly applied in the literature and therefore in this report.

CAS RN Synonyms
50-29-3 DDT * Benzene, 1.1'-(2.2 2-trichloro-ethylidene)bis[4-

chloro- * Aavero-extra * Agritan * Anofex * Arkotine * Azotox
M-33 * a,a-bis(p-chlorophenyl)-g,8,6-trichlroethane * 1,1’-
bis(p-Chlorophenyl)-2,2,2-trichloroethane * 2,2-bis(p-
Chlorophenyl)-1,1,1-trichloroethane * Bosan supra *
Bovidermol * Chlorophenotene * Chlorophenothan *
Chlorophenothane * Chlorphenothan * Chlorphenotoxum * Citox *
Clofenotan * Clofenotane * p,p’-DDT * 4,4’ -DDT * Dedelo *
Deoval * Detox * Detoxan * Dibonan * Dibovin *
Dichlorodiphenyltrichloroethane * p,p’-
Dichlorodiphenyltrichloroethane * 4,4'-
Dichlorodiphenyltrichloroethane * Dicophane * Didigam *
Didimac * diphenyltrichloroethane * Dodat * Dykol * ENT-1506
* Estonate * Genitox * Gesafid * Gesapon * Gesarex * Gesarol
* Guesapon * Guesarol * Gyron * Havero-extra * Hildit *
Ivoran * Ixodex * Kopsol * Micro DDT 75 * Mutoxan * Mutoxin *
NA-2761 * NCI-C00464 * Neocid * Neocidol (solid) * OMS-16 =
Parachlorocidum * PEB; * Pentachlorin * Pentech * Penticidum *
Ppzeidan * R50 * RCRA Waste Number U061 * Rukseam * Santobane
* Tafidex * Tech DDT * Trichlorobis(4-chlorophenyl)ethane *
1,1,1-Trichloro-2,2-bis(p-chlorophenyl)ethane * 1,1,1-
Trichloro-2,2-di(4-chlorophenyl)-ethane * Zeidane * Zerdane *

50-32-8 Benzo[a]lpyrene * Benzo(d,e,f)chrysene * 3,4-Benzopyrene *
6,7-Benzopyrene * Benz(a)pyrene * 3,4-Benz(a)pyrene * 3,4-
Benzypyrene * BP * B(a)P * RCRA Waste Number U022 =*

51-28-5 2,4-Dinitrophenol * Phenol, 2.,4-dinitro- * Aldifen *
Chemox PE * a-Dinitrophenol * 2,4-DNP * Fenoxyl Carbon N *
1-Hydroxy-2,4-dinitrobenzene * Maroxol-50 * Nitro Kleenup *
Nitrophen * Nitrophene * NSC 1532 * Phenol, a-Dinitro- * RCRA
Waste Number P048 * Solfo black B * Solfo black BB * Solfo
black 2B supra * Solfo black G * Solfo black SB *
Tertrosulphur black PB * Tertrosulphur PBR *

53-70-3 Dibenz([a.h]lanthracene * 1,2:5,6-Benzanthracene * DBA *
DB(a,h)A * 1,2,5,6-DBA * 1,2:5,6-Dibenzanthracene * 1,2:5,6-
Dibenz(a)anthracene * Dibenzo(a,h)anthracene * 1,2:5,6-
Dibenzoanthracene * RCRA Waste Number U063 *

56-23-5 Carbon tetrachloride * Methane, tetrachloro- * Asordin *
Benzinoform * Carbona * Carbon chloride * Carbon tet * ENT
4705 * ENT 27164 * Fasciolin * Flukoids * Freon 10 * Katarine
* Methane tetrachloride * Necatorina * Necatorine *
Perchloromethane * Phoenipine * Pyrene * R-10 * RCRA Waste
Number U211 * Spectral * Tetra * Tetrachlorocarbon *




56-55-3

57-74-9

58-89-9
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Tetrachloromethane * Tetracol * Tetrafinol * Tetraform *
Tetrasol * UN-1846 (DOT) * Univerm * Vermoestricid *

Benz[alanthracene * B(a)A * BA * Benzanthracene * 1,2-
Benz(a)anthracene * 1,2-Benzanthracene * Benzanthrene * 1,2-
Benzanthrene * Benzo(a)anthracene * Benzoanthracene * 1,2-
Benzoanthracene * Benzo(a)phenanthrene * Benzo(b)phenanthrene
* 2,3-Benzophenanthrene * 2,3-Benzphenanthrene *
Naphthanthracene * RCRA Waste Number U018 * Tetraphene *

Chlordane * 4,7-Methano-lH-indene, 1,2,4,5,6,7.8.8-
octachloro-2.3.3a.4.7,7a-hexahydro- * Belt * CD-68 * -
Chlordan * gamma-Chlordan * Chlorindan * chlorodane *
Corodane * Cortilan-neu * Dowklor * ENT 9932 * ENT 25,552-x *
HCS-3260 * M-140 * 4,7-Methanoindan, 1,2,4,5,6,7,8,8-
octachloro-3a,4,7,7a-tetrahydro- * NCI-CO00099 * Niran *
Octachlorodihydrodicyclopentadiene * 1,2,4,5,6,7,8,8-
Octachloro-2,3,4a,4,7,7a-hexahydro-4,7-methanoindene *
1,2,4,5,6,7,8,8-0Octachloro-2,3,4a,4,7,7a-hexahydro-4,7-
methano-IH-indene * 1,2,4,5,6,7,8,8-0Octachloro-3a,4,7,7a-
hexahydro-4,7-methylene indane * Octachloro-4,7-
methanohydroindane * Octachloro-4,7-methanotetrahydroindane *
1,2,4,5,6,7,8,8-0ctachloro-4,7-methano-3a,4,7,7a-
tetrahydroindane * 1,2,4,5,6,7,8,8-Octachloro-3a,4,7,7a-
tetrahydro-4,7-methanoindane * 1,2,4,5,6,7,10,10-Octachloro-
4,7,8,9-tetrahydro-4,7-methyleneindane * Octachlor * Octa-
klor * Oktaterr * Ortho-Klor * Synklor * Tat Chlor 4 *
Toxichlor * Velsicol 1068 * 1068 =*

v-Hexachlorocyclohexane * Cyclohexane, 1,2,3,4.5.6-
hexachloro-, (la,2e,38.4a,5a,68)- * Cyclohexane, 1,2,3,4,5,6-
hexachlori-, y- * 666 * Aalindan * Aficide * Agrisol G-20 *
Agrocide (2, 7, 6G, III, or WP) +* Agronexit * Ameisenmittel
merck * Ameisentod * Aparasin * Aphitiria * Aplidal * Arbitex
* BBH * Ben-Hex * Bentox 10 * Benzene hexachloride * -
Benzene hexachloride * Benzene hexachloride-gamma isomer *
Benzene-cis-hexachloride * Benxol * BHC * y-BHC * Celanex *
Chloran * Chloresene * Codechine * DBH * Detmol-extrakt *
Detox 25 * Devoran * Dol Granule * Drill tox-spezial aglukon
* ENT 7796 * Entomoxan * Exagama * Fenoform forte * Forlin *
Forst-nexen * Gallogama * Gamacarbatox * Gamacid * Gamaphex *
Gamene * Gamiso * gamma-Benzene hexachloride * gamma-BHC *
Gamma-col * gamma-HCH * Gammahexa * gamma-Hexachlor * gamma-
Hexachloran * gamma-Hexachlorane * Gammahexane * Gammalin *
Gammaterr * Gammex * Gammexane * Gammopaz * Gexane * HCC *
HCCH * HCH * y-HCH * Heclotox * Hexa * Hexachloran * --
hexachloran * Hexachlorane * y-Hexachlorane * ~-
hexachlorobenzene * le,2«,38,4a,5a,68-Hexachlorocyclohexane *
Hexachlorocyclohexane gamma-isomer * 1,2,3,4,5,6-
hexachlorocyclohexanegamma-isomer * Hexatox * Hexaverm *
Hexicide * Hexyclan * HGI * Hortex * Hungaria L-7 * Inexit *
Isotox * Jacutin * Kokotine * Kwell * Lendine * Lentox *
Lidenal * Lindafor * Lindagam * Lindagrain * Lindagranox *
Lindane * y-Lindane * Lindapoudre * Lindatox * Lindex *
Lindosep * Lintox * Linvur * Lorexane * Mglawik L * Milbol 49
* Mszycol * NA 2761 (DOT) * NCI-C00204 * Neo-Scabicidol *
Nexen FB * Nexit * Nexit-stark * Nexol-E * Nicochloran *
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59-50-7

60-57-1

62-53-3

64-17-5

64-19-7

65-85-0

67-56-1

Novigam * Omnitox * Ovadziak * Owadziak * Pedraczak *
Pflanzol * Quellada * RCRA Waste Number Ul29 * Sang-gamma *
Silvanol * Spritz-Rapidin * Spruehpflanzol * Streunex * TAP
85 * TBH * Tri-6 * Viton *

6-Chloro-m-cresol * Phenol, 4-chloro-3-methyl- * Aptal ¥
Baktol * Baktolan * Canaseptic * p-Chloro-m-cresol * para-
Chloro-meta-cresol * p-Chlor-m-cresol * Chlorocresol * p-
Chlorocresol * 4-Chloro-m-cresol * 4-Chloro-1l-hydroxy-3-
methylbenzene * 6-Chloro-3-hydroxytoluene * 4-Chloro-3-
hydroxytoluene * 2-Chloro-hydroxytoluene * 2-Chloro-5-
methylphenol * 4-Chloro-3-methylphenol * m-Cresol, 4-chloro-
% 3-Methyl-4-chlorophenol * Ottafact * Parmetol * Parol *
PCMC * Peritonan * Preventol CMK * Raschit * Raschit K *
Rasen-Anicon * RCRA Waste Number U039 *

Dieldrin * 2.7:3,6-Dimethanonaphth[2.3-bloxirene,
3.4,5.6,9.9-hexachloro-1a,2,2a.3.6,.6a.7.7a-octahydro-,
(lac,28.2aa,38.68.6aa,78,7aa)- * 1,4:5,8-
Dimethanonaphthalene, 1,2,3,4,10,10-hexachloro-6,7-epoxy-
1,4,4a,5,6,7,8,8a-octahydro-,endo,exo- * Aldrin epoxide *
Alvit 55 * Compound 947 * Dieldrex * exo-Dieldrin * Dieldrite
* Dielmoth * Dorytox * ENT 16225 * HEOD *
Hexachloroepoxyoctahydro-endo, exo-dimethanonaphthalene *
1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-
octahydro-1,4,5,8-dimethanonaphthalene * 3,4,5,6,9,9-
hexachloro-1a,2,2a,3,6,6a,7,7a-octahydro-2,7:3,6-
dimethanonaphth(2,3-b)oxirene * Illoxol * Insecticide no. 497
* Insectlack * Kombi-Albertan * Moth Snub D * NA 2761 (DOT) *
NCI-C00124 * Octalox * Panoram D-31 * Quintox * RCRA Waste
Number P0O37 * Red Shield * SD 3417 % Termitox *

Aniline * Benzenamine * Aminobenzene * Aminophen * Aniline
oil * Arylamine * Anyvim * Benzene, amino * Benzidam * Blue
oil * C.I. 76000 * C.I. oxidation base 1 * Cyanol Krystallin
* Kyanol * NCI-C03736 * Phenylamine * RCRA Waste Number U012
* UN 1547 (DOT) *

Ethanol * Absolute Ethanol * Alcohol * Algrain * Anhydrol
* Anhydrous alcohol * Denatured alcohol * Denatured ethanol *
Dehydrated alcohol * Cologne spirit * Cologne spirits
(alcohol) (DOT) * Ethanol 200 proof * Ethanol solution (DOT)
* Ethyl alcohol * Ethyl alcohol anhydrous * Ethyl hydrate *
Ethyl hydroxide * Fermentation alcohol * Grain alcohol *
Jaysol * Jaysol S * Methylcarbinol * Molasses alcohol * NCI-
C03134 * Potato alcohol * SD alcohol 23-hydrogen * Spirits of
wine * Spirt * Tecsol * UN 1170 (DOT) *

Acetic acid * Ethanoic acid * Ethylic acid * Glacial
acetic acid * Methane carboxylic acid * Methylformic acid *
UN 2789 (DOT) * UN 2790 (DOT) * Pyroligneous acid * Vinegar
acid *

Benzoic acid * Benzenecarboxylic acid * Benzeneformic acid
* Benzenemethanoic acid * Benzoate * Carboxybenzene *
Carboxyl benzene * Dracylic acid * NA 9094 (DOT) * Phenyl
carboxylic acid * Phenylformic acid Retarder BA * Retardex *
Salvo liquid * Salvo powder * Tenn-plas *

Methanol * Carbinol * Colonial spirit * Columbian spirits
* Methyl alcohol * Methyl hydrate * Methyl hydroxide *




67-64-1

67-66-3

67-68-5

67-72-1

71-43-2

71-55-6

72-20-8

74-83-9
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Methylol * Monohydroxymethane * Pyroxylic spirit * RCRA Waste
Number U154 * UN 1230 (DOT) * Wood alcohol * Wood naphtha *
Wood spirit *

Acetone * 2-Propanone * Chevron acetone *
Dimethylformaldehyde * Dimethylketal * Dimethyl ketone * DMK
* Ketone propane * f-Ketopropane * Methyl ketone * Propanone
* Pyroacetic acid * Pyroacetic ether * RCRA Waste Number U002
* UN 1090 (DOT) *

Chloroform * Methane, trichloro- * Formyl trichloride *
Freon 20 * Methane trichloride * Methenyl trichloride *
Methyl trichloride * NCI-C02686 * R 20 * R 20 (refrigerant) *
RCRA Waste Number U044 * THM * Trichloroform *
Trichloromethane * UN 1888 (DOT) *

Dimethyl sulfoxide * Methane, sulfinylbis- * A 10846 *
Deltan * Demasorb * Demavet * Demeso * Demsodrox * Dermasorb
* Dimethyl sulphoxide * Dimexide * Dipirartril-tropico * DMS-
70 * DMS-90 * DMSO * Dolicur * Doligur * Domoso * Domosol *
Dromisol * Durasorb * Gamasol 90 * Hyadur * Infiltrina * M-
176 * Methylsulfinylmethane * Methyl sulfoxide *
Methylthiomethane * NSC-763 * Rimso-50 * Somipront * SQ 9453
* Sulfinylbis[methane] * Syntexan * Topsym (rescinded) *

Hexachloroethane * Ethane, hexachloro- * Avlothane *
Carbon hexachloride * Distokal * Distopan * Distopin * Egitol
* Ethane hexachloride * Ethylene hexachloride * Falkitol *
Fasciolin * HCE * 1,1,1,2,2,2-Hexachloroethane *
Hexachloroethylene * Mottenhexe * NA 9037 (DOT) * NCI-C04604
* Perchlorethane * Perchloroethane * Phenohep * RCRA Waste
Number U131 *

Benzene * (6)Annulene * Benzol * Benzole * Benzolene *
Bicarburet of hydrogen * Carbon oil * Coal naphtha *
Cyclohexatriene * Mineral naphtha * Motor benzol * NCI-C55276
* Nitration benzene * Phene * Phenyl hydride * Polystream *
Pyrobenzol * Pyrobenzole * RCRA Waste Number U019 * UN 1114
(DOT) *

1,1,1-Trichloroethane * Ethane, 1,1,1-trichloxo- *
Aerothane * Aerothene TT * Chloroetene * Chloroethene *
Chlorotene * Chlorothane NU * Chlorothene * Chlorothene NU *
Chlorothene VG * Chlorten * Inhibisol * Methylchloroform *
Methyl chloroform * Methyltrichloromethane * NCI-C04626 *
RCRA Waste Number U226 * Solvent 111 * Strobane * a-T *
1,1,1-TCE * Trichloroethane * a-trichloroethane * Tri-ethane
* UN 2831 (DOT) *

Endrin * 2,7:3,6-Dimethanonaphth[2,3-bloxirene,
3,4.5.6.9,9-hexachloro-1a,2,2a,3,6,6a,7,7a-octahydro-
(laa,2f,2aB8.3a,6a,.6aB,78.7aa)- * Compound 269 * 1,4:5,8-
Dimethanonaphthalene, 1,2,3,4,10,10-hexachloro-6,7-epoxy-
1,4,4a,5,6,7,8,8a-octahydro-,endo,endo- * EN 57 * Endrex *
Endricol % ENT 17251 * Experimental insecticide 269 *
Hexachloroepoxyoctahydro-endo-endo-dimethanonaphthalene *
1,2,3,4,10,10-Hexachloro-6,7-epoxy-1,4,4a,5,6,7,8,8a-
octahydro-1,4-endo-endo-5,8-dimethanonaphthalene * Hexadrin *
Mendrin * Oktanex * SD 3419 *

Bromomethane * Methane, bromo- * Bercema * Brom-o-gas *
Brom-o-gaz * Curafume * Dawson 100 * Detia gas EX-M * Dowfume
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74-87-3

74-90-8

75-00-3

75-01-4

75-09-2

75-15-0

75-21-8

75-25-2

75-34-3

75-35-4

75-69-4

* Dowfume MC-2 * Dowfume MC-33 * EDCO * Embafume * Fumigant-1l
(obs.) * Halon 1001 * Haltox * Iscobrome * Kayafume * MB * M-
B-C fumigant * MBX * MEBR * Metafume * Methogas * Methyl
bromide * Monobromomethane * Pestmaster (obs) * Profume
(obs.) * R40B1 * RCRA Waste Number U029 * Rotox * Terabol *
Terr-o-gas 67 * Terr-o-gas 100 * UN 1062 (DOT) * Zytox *

Chloromethane * Methane, chloro- * Artic * Methyl chloride
* Monochloromethane * R 40 * RCRA Waste Number U045 * UN 1063
(DOT) *

Hydrogen cyanide * Hydrocyanic acid * Carbon hydride
nitride * Evercyn * Formic anammonide * Formonitrile *
Prussic acid *

Chloroethane * Ethane, chloro- * Aethylis * Aethylis
chloridum * Anodynon * Chelen * Chlorene * Chlorethyl *
Chloridum * Chloryl * Chloryl anesthetic * Cloretilo * Ether
chloratus * Ether hydrochloric * Ether muriatic * Ethyl
chloride * Hydrochloric ether * Kelene * Monochlorethane *
Monochloroethane * Muriatic ether * Narcotile * NCI-C06224
UN 1037 (DOT) *

Vinyl chloride * Ethene., chloro- * Chloroethene *
Chloroethylene * 1-Chloroethylene * Ethylene, chloro- *
Ethylene monochloride * Monochloroethene * Monochloroethylene
* MVC * VCL * VCM * Vinyl chloride monomer * Vinyl ¢ monomer
*

Dichloromethane * Methane, dichloro- * Aerotheme MM * DCM
* Freon 30 * Methane dichloride * Methylene bichloride *
Methylene chloride (DOT) * Methylene dichloride * Narkotil *
NCI-C50102 *# R 30 * RCRA Waste Number U080 * Solaesthin *
Solmethine * Un 1593 (DOT) *

Carbon disulfide * Carbon bisulfide * Carbon bisulphide *
Carbon disulphide * Carbon sulfide * Dithiocarbonic anhydride
* NCI-C04591 * RCRA Waste Number P022 * Sulphocarbonic
anhydride * UN 1131 (DOT) * Weeviltox *

Ethylene oxide * Oxirane * Anprolene * Dihydrooxirene *
Dimethylene oxide * EO * Epoxyethane * 1,2-Epoxyethane *
Ethene oxide * ETO * NCI-C50088 * Oxacyclopropane * Oxane *
Oxidoethane * a,f-Oxidoethane * Oxyfume * Oxyfume 12 * T-gas
*

Bromoform * Methane, tribromo- * Methenyl tribromide *
Methyl tribromide * NCI-C55130 * RCRA Waste Number U225 *
Tribromomethane * UN 2515 (DOT) *

1,1-Dichloroethane * Ethane, 1.1-dichloro- * Asymmetrical
dichloroethane * Chlorinated hydrochloric ether *
Dichlorethane * Dichloroethane * Ethylidene chloride *
Ethylidene dichloride * 1,l-ethylidene dichloride * NCI-
C04535 * RCRA Waste Number U076 * UN 2362 (DOT) *

1,1-Dichloroethene * Ethene, 1,1-dichloro- * asym-
dichloroethylene * 1,1-DCE * 1,1-dichloroethylene * Ethylene,
1,1-dichloro- * NCI-C54262 * RCRA Waste Number U078 * UN 1303
(DOT) * unsym-Dichloroethylene * VC * VDC * Vinylidene
chloride * Vinylidene Chloride, inhibited * Vinylidene
dichloride *

Trichlorofluoromethane * Methane, trichlorofluoro- *
Algofrene type 1 * Arcton 9 * Electro-CF 11 * Eskimon 11 * F-
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11 * F 11B * FC 11 (halocarbon) * FKW 11 * Fluorocarbon no.
11 * Fluorochloroform * Fluorotrichloromethane * Freon 11A *
Freon 11B * Freon HE * Freon MF * Frigen 11 * Frigen 11A *
Genetron 11 * Halocarbon 11 * Isceon 11 * Isceon 131 *
Isotron 11 * Kaltron 11 * Ledon 11 * Methane,
fluorotrichloro- * Monofluorotrichloromethane * NCI-C04637 *
Propellant 11 * R 11 (refrigerant) * R 11 (halocarbon) *
Refrigerant 11 * Trichloromonofluormethane * Ucon
fluorocarbon 11 * Ucon refrigerant 11 *

75-71-8 Dichlorodifluoromethane * Methane, dichlorodifluoro- *
Algofrene type 2 * Arcton 6 * Arcton 12 *
Difluorodichloromethane * Electro-CF 12 * Eskimon 12 * F-12 =
FC 12 * Fluorocarbon-12 * Freon 12 * Frigen 12 * Genetron 12
* Halon * Halon 122 * Isceon 122 * Isotron 12 * Kaiser
Chemicals 12 * Ledon 12 * Propellant 12 * R 12 * R 12
(refrigerant) * RCRA Waste Number U075 * Refrigerant 12 *
Ucon 12 * Ucon 12/halocarbon 12 * UN 1028 (DOT) *

76-44-8 Heptachlor * 4,7-Methano-1H-indene, 1,4.5.6,7.8.8-
heptachloro-3a.4.7,7a-tetrahydro- * Aahepta * Agroceres * 3-
chlorochlordene * E3314 * ENT 15152 * GPKh * Hepta *
Heptachlorane * 3,4,5,6,7,8,8-Heptachlorodicyclopentadiene *
3,4,5,6,7,8,8a-Heptachlorodicyclopentadiene * 1,4,5,6,7,8,8-
Heptachloro-3a,4.7,7a-tetrahydro-4,7-endo-methanoindene *
1,4,5,6,7,8,8-Heptachloro-3a,4.7,7a-tetrahydro-4,7-
methanoindane * 1,4,5,6,7,8,8-Heptachloro-3a,4.7,7a-
tetrahydro-4,7-methanoindene * Heptachlorodicyclopentadiene *
4,7-Methanoindene, 1,4,5,6,7,8,8-heptachloro-3a,4,7,7a-
tetrahydro- * NCI-C00180 * Rhodiachlor * Vesicol 104 *

78-59-1 Isophorone * 2-Cyclohexen-1-one 5.5-trimethyl- *
Isoacetophorone * Isoforon * Isooctaphenone * Isophoron * a-
Isophoron * a-Isophorone * NCI-C55618 * 1,1,3-trimethyl-3-
cyclohexene-5-one * 3,5,5-Trimethyl-5-cyclohexen-1l-one *
3,5,5-Trimethyl-2-cyclohexene-1-one * Trimethylcyclohexenone
*

78-87-5 1,2-Dichloropropane * Propane, 1,2-dichloro- * «,f-
Dichloropropane * ENT 15406 * NCI-C55141 * Propylene chloride
* Propylene dichloride * a,B-Propylene dichloride * RCRA
Waste Number U083 =*

78-93-3 2-Butanone * Butanone * 3-Butanone * Ethyl methyl ketone *
Meetco * MEK * Methyl acetone * Methyl ethyl ketone * RCRA
Waste Number U159 * UN 1193 (DOT) * UN 1232 (DOT) *

79-00-5 1,1,2-Trichloroethane * Ethane, 1,1,2-trichloro- * Ethane
trichloride * NCI-C04579 * RCRA Waste Number U227 * RCRA
Waste Number U359 * B-T * beta-T * 1,1,2-Trichlorethane * §-
Trichloroethane * beta-Trichloroethane * 1,2,2-
Trichloroethane * Vinyl trichloride *

79-01-6 Trichloroethene * Ethene, trichloro- * Acetylene
trichloride * Algylen * Anamenth * Benzinol * Blacosolv *
Blancosolv * Cecolene * Chorilen * 1-Chloro-2,2-
dichloroethylene * Chlorylea * Chlorylen * Chorylen *
Circosolv * Crawhaspol * Densinfluat * 1,1-Dichloro-2-
chloroethylene * Dow-Tri * Dukeron * Ethinyl trichloride *
Ethylene trichloride * Ethylene, trichloro- * Flek-flip *
Flock Flip * Fluate * Gemalgene * Germalene * Germalgene *
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79-34-5

84-66-2

84-74-2

85-01-8
86-30-6

87-68-3

87-86-5

Lanadin * Lethurin * Narcogen * Narkogen * Narkosoid * NCI-
C04546 * Nialk * Perm-a-chlor * Perm-a-clor * Petzinol *
Philex * RCRA Waste Number U228 * TCE * Threthylen *
Threthylene * Trethylene * Tri * Triad * Trial * Triasol *
Trichloran * Trichloren * Trichloroethylene * 1,1,2-
Trichloroethylene * Tri-clene * Tricloren * Trielene *
Trielin * Triklone * Trilen * Trilene * Triline * Trimar *
Triol * Tri-plus * Tri-plus M * UN 1710 (DOT) * Vestrol *
Vextrol * Vitran * Westrosol *

1,1,2,2-Tetrachloroethane * Ethane, 1,1.2.2-tetrachloro- *
Acetylene tetrachloride * Bonoform * Cellon * 1,1-Dichloro-
2,2-dichloroethane * Ethane tetrachloride * NCI-C03554 * RCRA
Waste Number U209 * TCE * Tetrachloroethane * sym-
Tetrachloroethane * UN 1702 (DOT) * Westron *

Diethyl phthalate * 1,2-Benzenedicarboxylic acid, diethyl
ester * Anozol * Diethylphthalate * Diethyl-o-phthalate * DEP
* Estol 1550 * Ethyl phthalate * NCI-C60048 * Neantine *
Palatinol A * Phthalic acid, diethyl ester * Phthalol *
Placidol E * RCRA Waste Number U088 * Solvanol * Unimoll DA *

Dibutyl phthalate * 1,2-Benzene-dicarboxylic acid, dibutyl
ester * o-Benzenedicarboxylic acid dibutyl ester * Benzene-o-
dicarboxylic acid di-n-butyl ester * Butyl phthalate * n-
Butyl phthalate * Celluflex DBP * DBP * Dibutyl 1,2-
benzenedicarboxylate * Dibutyl ester phthalic acid * Di-n-
butyl phthalate * Elaol * Ergoplast FDB * Genoplast B *
Hexaplas M/B * NA 9095 * Palatinol C * Phthalic acid, dibutyl
ester * Polycizer DBP * PX 104 * RCRA Waste Number U069 * RC
plasticizer DBP * Staflex DBP * Unimoll DB * Witicizer 300 =*

Phenanthrene * Phenantrin *

n-Nitrosodiphenylamine * Benzenamine, N-nitroso-N-phenyl-
* Curetard A * Delac J * Diphenylamine, N-nitroso- *
Diphenylnitrosamine * Diphenyl N-nitrosoamine * N,N-
Diphenylnitrosamine * Naugard TJB * NCI-C02880 * NDPA * NDPHA
* Nitrosodiphenylamine * N-Nitroso-N-phenylaniline * Nitrous
diphenylamide * Redax * Retarder J * TJB * Vulcalent A *
Vulcatard * Vulcatard A * Vulkalent A * Vultrol *

Hexachlorobutadiene * 1,3-Butadiene, 1.1 3.4.4-
hexachloro- * C 46 * Dolen-pur * GP-40-66:120 * HCB * HCBD *
1,3-Hexachlorobutadiene * Hexachloro-1,3-butadiene *
Hexachlorobuta-1,3-diene * 1,1,2,3,4,4-Hexachloro-1,3-
butadiene * Perchlorobutadiene * RCRA Waste Number U128 * UN
2279 (DOT) *

Pentachlorophenol * Phenol, pentachloro- * Chem-tol *
Chlon * Chlorophen * Cryptogil OL * Dowside EC-7 * Dowcide G
* Dowiside 7 * Dow pentachlorophenol DP-2 antimicrobial%*
Durotox * EP 30 * Fungifen * Glazd Penta * Grundier arbezol *
Lauxtol * Lauxtol A * Liroprem * Monsanto Penta * NA 2020
(DOT) * NCI-C54933 * NCI-C55378 * NCI-C56655 * PCP * PCP
(pesticide) * Penchlorol * Penta * Pentachlorofenol *
Pentachlorophenate * 2,3,4,5,6-Pentachlorophenol *
Pentachlorophenol, Dowicide EC-7 * Pentachlorophenol, DP-2 *
Pentacon * Penta-kil * Pentasol * Penwar * Peratox ¥
Permacide * Permagard * Permasan * Permatox DP-2 * Permatox
Penta * Permite * PKhF * Prevenol P * Priltox * RCRA Waste




88-06-2

91-20-3

91-22-5

92-87-5

95-47-6

95-48-7

95-50-1

98-95-3

100-41-4

105-67-9

106-42-3
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Number U242 * Santobrite * Santophen 20 * Sinituho * Term-i-
trol *Thompson'’s Wood Fix * Weedone *

2,4,6-Trichlorophenol * Phenol, 2.4.6-trichloro- * Dowside
2S * Dowside 25 * Dowicide 2S * NCI-C02904 * Omal *
Phenachlor * RCRA Waste Number U231 * 2,4,6-TCP *

Naphthalene * Albocarbon * Camphor tar * Dezodorator *
Mighty 150 * Mighty RD1 * Moth balls * Moth flakes *
Naphthalin * Naphthaline * Naphthene * Naphthalene, molten *
NCI-C52904 * RCRA Waste Number Ul65 * Tar camphor * UN 1334
(DOT) * UN 2304 (DOT) * White tar *

Quinoline * 1l-Azanaphthalene * B-500 * l-Benzanine * 1-
Benzazine * l-Benzine * Benzo(b)pyridine * Benzopyridine *
Chinoleine * Chinoline * Leucol * Leucoline * Leukol *
Quinolin * UN 2656 (DOT) * USAF EK-218 *

Benzidine % [1.1’-Biphenyl}-4.4’'-diamine * Benzidine base
* p,p'-Bianiline * P,P'-Bianiline * 4,4’'-Bianiline *
Biphenyl, 4,4'-diamino- * 4,4’'-Biphenyldiamine * 4,4'-
Biphenylenediamine * C.I. 37225 * C.I. azoic diazo component
112 * 4,4’ -Diaminobiphenyl * p,p’-Diaminobiphenyl * 4,4'-
Diamino-1,1’-biphenyl * p-Diaminodiphenyl * para-
Diaminodiphenyl * 4,4’ -Diaminodiphenyl * p,p'-Dianiline *
4,4’ -Diphenylenediamine * Fast Corinth Base B * NCI-C03361 +*
RCRA Waste Number U021 * UN 1885 (DOT) *

o-Xylene * Benzene, 1,2-dimethyl- * 1,2-Dimethylbenzene *
o-Dimethylbenzene * o-Methyltoluene * UN 1307 (DOT) * 1,2-
Xylene * 2-Xylene * ortho-Xylene * o-Xylol *

o-Cresol * Phenol, 2-methyl- * 2-cresol * o-Cresylic acid
* 1l-Hydroxy-2-methylbenzene * 2-Hydroxytoluene * o-
Hydroxytoluene * o-Kresol * 2-Methylbenzenol * 2-Methylphenol
* o-Methylphenol * o-Methylphenylol * ortho-Cresol * o-
Oxytoluene * RCRA Waste Number U052 * o-Toluol * UN 2076
(DOT) *

1,2-Dichlorobenzene * Benzene, 1,2-dichloro- * Chloroben *
Chloroden * DCB * o-DCB * 1,2-DCB * o-Dichlorbenzene * o-
Dichlor benzol * ortho-Dichlorobenzene * Dichlorobenzene *
o-Dichlorobenzene * Dichlorobenzene, ortho, liquid * o-
Dichlorobenzol * Dilantin DB * Dilatin DB * Dizene * Dowtherm
E * NCI-C54944 * ODB * ODCB * Orthodichlorobenzene *
Orthodichlorobenzol * Special termite fluid * Termitkil * UN
1591 (DOT) =

Nitrobenzene * Benzene, nitro- * Essence of mirbane *
Essence of myrbane * Mirbane oil * NCI-C60082 *
Nitrobenzene, liquid * Nitrobenzol * Nitrobenzol, liquid *
0il of bitter almonds * 0il of mirbane * 0il of myrbane *
RCRA Waste Number Ul69 * UN 1662 (DOT) *

Ethylbenzene * Benzene, ethyl * EB * Ethylbenzol * NCI-
C56393 * Phenylethane * UN 1174 (DOT)

2,4-Xylenol * Phenol, 2,4-dimethyl- * 2,4-Dimethylphenol *
4 ,6-Dimethylphenol *1-Hydroxy-2,4-dimethylbenzene * RCRA
Waste Number U101l * UN 2261 (DOT) * m-Xyenol * (as)(m)-
Xylenol *

p-Xylene * Benzene, 1.4-dimethyl- * Chromar * 1,4-
Dimethylbenzene * p-Dimethylbenzene * p-Methyltoluene *
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Scintillar * UN 1307 (DOT) * 1,4-Xylene * 4-Xylene * para-
Xylene * p-Xylol *

106-46-7 1,4-Dichlorobenzene * Benzene, 1.4-dichloro- * p-
Chlorophenyl chloride * Di-chloricide * 1,4-DCB * p-
Dichlorobenzene * Dichlorobenzene, para, solid * p-
Dichlorobenzol * Dichlorocide * Evola * Globol * NCI-C54955 *
Paracide * Para Crystals * Paradi * Paradichlorobenzene *
Paradichlorobenzol * Paradow * Paramoth * Paranuggets *
Parazene * PDB * PDCB * Persia-perazol * RCRA Waste Number
U070 * RCRA Waste Number U071 * RCRA Waste Number U072 *
Santochlor * UN 1592 (DOT)

106-93-4 1,2-Dibromoethane * Ethane, 1,2-dibromo- * Aadibroom *
Bromofume * Bromofume 40 * Celmide * DBE * Dibromoethane *
sym-Dibromoethane * a,B-Dibromoethane * Dowfume EDB * Dowfume
W-8 * Dowfume W-85 * Dowfume W-90 * Dowfume W-100 * EDB *
EDB-85 * E-D-Bee * ENT 15349 * Ethylene bromide * Ethylene
dibromide * 1,2-Ethylene dibromide * Fumo-gas * Glycol
bromide * Glycol dibromide * Iscobrome D * Kopfume * NCI-
C00522 * Nefis * Nephis * Pestmaster * Pestmaster EDB-85 *
RCRA Waste Number U067 * Sanhyuum * Soilbrom-40 * Soilbrom-85
* Soilbrom-90 * Soilbrom-100 * Soilbrome-85 * Soilbrom-90EC *
Soilfume * UN 1605 (DOT) * Unifume *

107-02-8 Acrolein * 2-Propenal * Acquinite * Acraldehyde * trans-
Acrolein * Acrolein, inhibited * Acrylaldehyde * Acrylic
aldehyde * Allyl aldehyde * Aqualin % Aqualine * Biocide *
Crolean * Ethylene aldehyde * Magnacide * Magnacide H * NSC
8819 * Propenal * Prop-2-en-1l-al * 2-Propen-l-one * Propylene
aldehyde * RCRA Waste Number PO03 * Slimicide * UN 1092 (DOT)
*

107-06-2 1,2-Dichloroethane * Ethane, 1,2-dichloro- * 1,2-
Bichloridiethane * 1,2-bichloroethane * Borer Sol * Brocide *
1,2-DCE * Destruxol Borer-sol * Dichloremulsion * 1,2-
Dichlorethane * Di-chlor-mulsion * a,f-Dichloroethane * sym-
Dichloroethane * Dichloroethylene * Dutch liquid * Dutch oil
* EDC * ENT 1656 * Ethane dichloride * Ethene dichloride *
Ethylene chloride * Ethylene dichloride * 1,2-Ethylene
dichloride * Glycol dichloride * NCI-C00511 * RCRA Waste
Number U077 * UN 1184 (DOT) *

107-13-1 Acrylonitrile * 2-Propenenitrile * Acritet * Acrylon *
Acrylonitrile, inhibited * Acrylonitrile monomer * AN *
Carbacryl * Cyanoethylene * ENT 54 * Fumigrain * Fumugrain *
Miller’s Fumigrain * Nitrile propenoic acid * Propenenitrile
* RCRA Waste Number U009 * TL 314 * UN 1093 (DOT) * VCN *
Ventox * Vinyl cyanide *

107-21-1 Ethylene glycol * 1,2 Ethanediol * 1,2 Dihydroxyethane *
Ethylene alcohol * Ethylene dihydrate * Fridex * Glycol *
Glycol alcohol * 2-Hydroxyethanol * Macrogol 400 BPC *
Monoethylene glycol * NCI-C00920 * Ramp * Tescol * Ucar 17 *

108-10-1 4-Methyl-2-pentanone * 2-Pentanone, 4-methyl- * Hexanone *
Hexone * Isobutyl methyl ketone * Isopropylacetone * Methyl
isobutyl ketone * 2-Methyl-4-pentanone * 2-Methylpropyl
methyl ketone * MIBK * MIK * RCRA Waste Number Ul6l * Shell
MIBK * UN 1245 (DOT) *



108-38-3

108-88-3

108-90-7

108-95-2

110-82-7

111-44-4

117-81-7

118-74-1
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m-Xylene * Benzene, 1,3-dimethyl- * 1,3-Dimethylbenzene *
m-Dimethylbenzene * m-Methyltoluene * UN 1307 (DOT) * 1,3-

Xylene * 3-Xylene * meta-Xylene * m-Xylol * Xylol *

Toluene * Benzene, methyl- * Antisal 1A * Methacide *
Methane, phenyl- * Methylbenzene * Methylbenzol * NCI-C07272
* Phenylmethane * RCRA Waste Number U220 * Toluol * Tolu-sol
* UN 1294 (DOT) +*

Chlorobenzene * Benzene, chloro- * Benzene chloride *
Chlorbenzene * Chlorbenzol * Chlorobenzol * MCB *
Monochlorbenzene * Monochlorbenzol * Monochlorobenzene * NCI-
C54886 * Phenyl chloride * Tetrosin SP * UN 1134 (DOT) *

Phenol * Baker'’s P and S liquid and ointment * Benzenol *
Carbolic acid * Hydroxybenzene * Monohydroxybenzene *
Monophenol * NA 2821 (DOT) * NCI-C50124 * Oxybenzene * Phenic
acid * Phenol alcohol * Phenol, molten * Phenol, liquid or
solution * Phenyl hydrate * Phenyl hydroxide * Phenylic acid
* Phenylic alcohol * RCRA Waste Number U188 * UN 1671 (DOT) *
UN 2312 (DOT) * UN 2821 (DOT) *

Cyclohexane * Benzene hexahydride * Hexahydrobenzene *
Hexamethylene * Hexanaphthene *

Bis(2-chloroethyl) ether * Ethane, 1.1'-oxybis[2-chloro- *
BCEE * bis(B-chloroethyl) ether * bis(chloro-2-ethyl) oxide *
Chlorex * 1-Chloro-2-(B-chloroethyloxy)ethane * Chloroethyl
ether * 2-Chloroethyl ether * DCEE * Dichloroether * 2,2’
Dichlorethyl ether * 8,8-Dichlorodiethyl ether * 2,2'-
Dichlorodiethyl ether * Dichloroethyl ether * 8,8’-
Dichloroethyl ether * 2,2'-Dichloroethyl ether * sym-
Dichloroethyl ether * Di(B-chloroethyl) ether * Di(2-
chloroethyl) ether * Dichloroethyl oxide * ENT 4504 * 1,1'-
Oxybis(2-chloro)ethane * 1,1’'-Oxibis[2-chloroethane] * RCRA
Waste Number U025 * UN 1916 (DOT) *

Bis(2-ethylhexyl) phthalate * 1,2-Benzenedicarboxylic
acid, bis(2-ethylhexyl) ester * BEHP * bis(2-ethylhexyl)-1,2-
benzenedicarboxylate * Bis(2-ethylhexyl) ester phthalic acid
* Bisoflex 81 * Bisoflex DOP * Compound 889 * DAF 68 * DEHP *
Di(ethylhexyl) phthalate * Di(2-ethylhexyl) phthalate * Di(2-
ethylhexyl) ortho-phthalate * Dioctyl phthalate * Di-sec-
octyl phthalate * DOP * Ergoplast FDO * Ethylhexyl phthalate
* 2-Ethylhexyl phthalate * Eviplast 80 * Eviplast 81 *
Fleximel * Flexol DOP * Flexol plasticizer DOP * Good-rite GP
264 * Hatcol DOP * Hercoflex 260 * Kodaflex DOP * Mollan O *
NCI-C52733 * Nuoplaz DOP * Octoil * Octyl phthalate *
Palatinol AH * Phthalic acid, bis(2-ethylhexyl) ester ¥
Phthalic acid dioctyl ester * Pittsburgh PX-138 * Platinol AH
* Platinol DOP * RC plasticizer DOP * RCRA Waste Number U028
* Reomol DOP * Reomol D 79P * Sicol 150 * Staflex DOP *
Truflex DOP * Vestinol AH * Vinicizer 80 * Witcizer 312 *

Hexachlorobenzene * Benzene, hexachloro- * Amatin *
Anticarie * Bunt-cure * Bunt-no-more * Co-op hexa * Granox NM
* HCB * Hexa C.B. * Hexachlorbenzene * Julin’s carbon
chloride * No Bunt * No Bunt 40 * No Bunt 80 * No Bunt liquid
* Pentachlorophenyl chloride * Perchlorobenzene * Phenyl
perchloryl * Sanocide * Smut-go * RCRA Waste Number U127 *
Sanocid * Snieciotox * UN 2729 (DOT) *



36 - Table 3
120-82-1

120-83-2

121-14-2

123-91-1

124-48-1

127-18-4

131-11-3

143-33-9

151-50-8

156-60-5

205-99-2

1,2,4-Trichlorobenzene * Benzene 4-trichloro- *
Hostetex L-PEC * unsym-Trichlorobenzene * 1,2,5-
Trichlorobenzene * 1,3,4-Trichlorobenzene * 1,2,4-
Trichlorobenzol * UN 2321 (DOT) *

2,4-Dichlorophenol * Phenol, 2.4-dichloro- * DCP * 2,4-DCP
* 4,6-Dichlorophenol * NCI-C55345 * RCRA Waste Number U081 *

2,4-Dinitrotoluene * Benzene -methyl-2.4-dinitro- * 2,4-
Dinitrotoluol * DNT % 2,4-DNT * 1-Methyl-2,4-dinitrobenzene *
NCI-C01865 * RCRA Waste Number Ul05 * Toluene, 2,4-dinitro- *

1.4-Dioxane * Diethylene dioxide * 1,4-Diethylene dioxide
* Diethylene ether * Diethylene oxide * Di(ethylene oxide) *
Diokan * 1,4-Dioxacyclohexane * Dioxan * Dioxane * Dioxane-
1,4 * p-Dioxane * p-Dioxin, tetrahydro- * Dioxyethylene ether
* Glycol ethylene ether * NCI-C03689 * RCRA Waste Number U108
* Tetrahydro-p-dioxin * Tetrahydro-1,4-dioxin * UN 1165 (DOT)
*

Dibromochloromethane * Methane, dibromochloro- * CDBM *
Chlorodibromomethane * Dibromomonochloromethane *
Monochlorodibromomethane * NCI-C55254 *

Tetrachloroethene * Ethene, tetrachloro- * Ankilostin *
Antisol 1 * Carbon bichloride * Carbon dichloride * Didakene
* Dow-per * ENT 1,860 * Ethylene tetrachloride * Fedal-UN *
NCI-C04580 * Nema * Per * Perawin * Perc * Perchlor *
Perchlorethylene * Perchloroethylene (PCE) * Perclene *
Perclene D * Percosolve * Perk * Perklone * Persec * RCRA
Waste Number U210 * Tetlen * Tetracap * Tetrachlorethylene *
Tetrachloroethylene * 1,1,2,2-Tetrachloroethylene * Tetraleno

* Tetralex * Tetravec * Tetroguer * Tetropil * UN 1897 (DOT)
*

Dimethyl phthalate * 1,2-Benzenedicarboxylic acid,
dimethyl ester * Avolin * Dimethyl-1,2-benzenedicarboxylate *

Dimethyl benzeneorthodicarboxylate * Dimethyl ester 1,2-
benzenedicarboxylic acid * o-Dimethylphthalate * Dimethyl-o-
phthalate * DMP * ENT 262 % Fermine * Methyl phthalate *
Mipax * NTM * Palatinol M * Phthalic acid dimethyl ester *
Phthalic acid methyl ester * RCRA Waste Number U102 *
Repeftal * Solvanom * Solvarone * Unimoll DM *

Sodium cyanide * Cyanide of sodium * Cyanogran * Cymag *
Rydrocyanic acid * Hydrocyanic acid, sodium salt * Sodium
salt * RCRA Waste Number P106 * UN 1689 (DOT) *

Potassium cyanide * Cyanide of potassium * Hydrocyanic
acid * Hydrocyanic acid, potassium salt * Potassium salt *
RCRA Waste Number P098 * UN 1680 (DOT) *

trans-1,2-Dichloroethene * Ethene, 1.2-dichloro-,(E)- *
trans-Acetylene dichloride * 1,2-Dichloroethene * (E)-1,2-
Dichloroethene * Dichloroethylene * 1,2-Dichloroethylene *
trans-Dichloroethylene * trans-1,2-Dichloroethylene * Dioform
* RCRA Waste Number U079 *

Benz(e)acephena ene * BbFL * BbF * 3,4-

Benz (e)acephenanthrylene * 2,3-Benzfluoranthene * 3,4-
Benzfluoranthene * Benzo(b)fluoranthene *
Benzo(e)fluoranthene * 2,3-Benzofluoranthene * 3,4
Benzofluoranthene * 2,3-Benzofluoranthrene * B(b)F *



206-44-0

218-01-9

309-00-2

541-73-1

542-88-1

606-20-2

1746-01-6

7439-92-1

7439-97-6

7440-02-0

7440-22-4

7440-28-0

7440-38-2

7440-41-7

7440-43-9
7440-47-3
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Fluoranthene * 1,2-Benzacenaphthene * Benzo(jk)fluorene *
Idryl * 1,2-(1,8-Naphthylene)benzene * 1,2-(1,8-
Naphthalenediyl)benzene * RCRA Waste Number Ul20 *

Chrysene * 1,2-Benzophenanthrene * Benzo(a)phenanthrene *
1,2-Benzphenanthrene * Benz(a)phenanthrene * CH * CR *
1,2,5,6-Dibenzonaphthalene * RCRA Waste Number U050 *

Aldrin * 1.,4:5,8-dimethanonaphthalene, 1.,2,3,4.10,10-
hexachloro-1.4.4a,.5.8,8a-hexahydro-, (la,4a.4af, 5a,8a,8a8)- *

Aldocit * Aldrex * Aldrite, Aldrosol * Compound 118 * Drinox
* ENT 15949 * 1,4:5,8-Dimethanonaphthalene, 1,2,3,4,10,10-
hexachloro-1,4,4a,5,8,8a-hexahydro-,endo,exo- *
Hexachlorohexahydro-endo, exo-dimethanonaphthalene *
1,2,3,4,10,10-Hexachloro-1,4,4a,5,8,8a-hexahydro-1,4:5,8-
dimethanonaphthalene * 1,2,3,4,10,10-Hexachloro-
1,4,4a,5,8,8a-hexahydro-exo-1,4-endo-5, 8-dimethanonaphthalene
* 1,2,3,4,10,10-Hexachloro-1,4,4a,5,8,8a-hexahydro-1,4-endo-
exo-5,8-dimethanonaphthalene * HHDN * Kortofin * NCI-C00044 *
Octalene * SD 2794 * Seedrin liquid * Tatuzinno * Tipula *
1,3-Dichlorobenzene * Benzene, 1,3-dichloro- * m-
Dichlorobenzene * m-Dichlorobenzol * Metadichlorobenzene * m-
Phenylene dichloride * RCRA Waste Number U071 *
Bis(chloromethyl) ether * Methane, oxybis[chloro- * BCME *
Chloro(chloromethoxy) methane * Chloromethyl ether *
Dichlorodimethylether * «a,a’-Dichlorodimethyl ether * sym-
Dichloro-dimethyl ether * sym-Dichloromethyl ether *
Dichloromethyl ether * Dimethyl-1,1’-dichloroether *
Monochloromethyl ether * Oxybis(chloromethane) *

2,6-Dinitrotoluene * Benzene, 2-methyl-1,3-dinitro- * 2,6-
DNT * 2-methyl-1,3-dinitrobenzene * RCRA Waste Number Ul06 =*

Dioxins (TCDD) * Dibenzo[b.e][1.4]dioxin, 2,3,7.8-
tetrachloro- * Dioxin (herbicide contaminant) * NCI-C03714 *
TCDBD * TCDD * 2,3,7,8-TCDD * 2,3,7,8-Tetrachloro-
dibenzo(b,e)(1l,4)dioxan * 2,3,7,8-Tetrachloro-dibenzo-p-
doixin * 2,3,7,8-Tetrachloro-dibenzo-1,4-dioxin *

Lead * Pb * C.I. 77575 * C.I. Pigment metal 4 * Glover *
KS-4 * Lead flake * Lead S2 * Lead SO * Omaha * Omaha & Grant
* S0 * 81 *

Mercury * Hg * Colloidal mercury * Metallic mercury * NA
2809 (DOT) * NCI-C60399 * Quicksilver * RCRA Waste Number
U151 * UN 2809 (DOT) *

Nickel * Ni * Carbonyl nickel powder *# C.I. 77775 * NI 270
* Nickel 270 * Nickel (dust) * Nickel particles * Nickel
sponge * NI 0901-S * NI 4303T * NP 2 * Raney alloy * Raney
nickel *

Silver * Ag * Argentum * C.I. 77820 * L 3 * Shell silver *
Silflake 135 * Silver atom * Silver metal * Sr 999 * V 9 *

Thallium * Tl * Ramor *

Arsenic * Arsenicals * Arsenic-75 * Arsenic black *
colloidal arsenic * Grey arsenic * Metallic arsenic * UN 1558
(DOT) *

Beryllium * Be * Berylium-9 * Glucinium * Glucinum * RCRA
Waste Number P015 * UN 1567 (DOT) +*

Cadmium * Cd * C.I., 77180 * colloidal cadmium *

Chromium * Chrome * Cr *
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7440-50-8

7440-66-6

7664-41-7

7732-18-5

7782-49-2

8001-35-2

11096-82-5

Copper * Cu * Allbri natural copper * Anac 110 * Arwood
copper * Bronze powder * CDA 101 * CDA 102 * CDA 110 * CDA
122 * C.I. 77400 * C.I. Pigment metal 2 * Copper-airborne *
Copper bronze * Copper M 1 * Copper-milled * Copper powder *
Copper slag-airborne * Copper slag-milled * CuEP * CuEPP * Cu
M2 * Cu M3 * DCuPl * E-Copper * E-Cu57 * E-Cu F20GB * 1721
Gold * Gold bronze * Kafar copper * M 1 * M 3 * M 4 * Ml
(copper) * M2 (copper) * M3 (copper) * M4 (copper) * M3R *
M3S * OFHC Cu * Raney copper *

Zinc * Zn * Asarco L 15 * Blue powder * C.I. 77945 * C.I.
Pigment black 16 * C.I. Pigment metal 6 * Emanay zinc dust *
Granular zinc * Jasad * Merrillite * Non-pyrophoric zinc *
Pasco * Pyrophoric zinc * UN 1383 (DOT) * UN 1436 (DOT) *
Zinc dust * Zinc powder *

Ammonia * Am-fol * Ammonia gas * Anhydrous ammonia *
Liquid ammonia % Nitro-Sil * R 717 * Spirit of Hartshorn * UN
1005 (DOT) * UN 2073 (DOT) *

Water * Dihydrogen oxide * Distilled water * Ice * Water
vapor *

Selenium * Se * C.I. 77805 * Colloidal selenium *
Elemental selenium * Non-pyrophoric selenium metal powder *
Selen (polish) * Selenate * Selenium alloy * Selenium base *

Selenium dust * Selenium Homopolymer * UN 2658 (DOT) * Vandex
*

Toxaphene * Alltox * Anatox * Camphechlor * Camphochlor *
Chlorinated camphene * Chlorocamphene * ENT 9735 * Estonox *
Geniphene * Hercules 3956 * Kamfachlor * M 5055 * Melipax *
Motox * NCI-C00259 * Octachlorocamphene * PChK * Penphene *
Phenacide * Phenatox * Polychlorcamphene * Polychlorinated
camphenes * Polychlorocamphene * Synthetic 3956 * Strobane-T
* Toxakil * Toxaphen * Toxyphen *

Aroclor 1260 * PCB-1260 * Polychlorinated biphenyl *
Polychlorobiphenol *
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Table 4. The selected 108 substances ordered by number of carbon and
hydrogen atoms. The Chemical Abstracts Service Registry Numbers (CAS RN)
are noted. Inorganic chemicals and elements appear at the end.

Formula CAS RN Substance

CC1zF2 75-71-8 Dichlorodifluoromethane
CCL3F 75-69-4 Trichlorofluoromethane
CCl, 56-23-5 Carbon tetrachloride
CS, 75-15-0 Carbon disulfide
CHBr2C1 124-48-1 Dibromochloromethane
CHBr; 75-25-2 Bromoform

CHC1; 67-66-3 Chloroform

CHN 74-90-8 Hydrogen cyanide
CH2C1, 75-09-2 Dichloromethane

CHiBr 74-83-9 Bromomethane

CH3C1 74-87-3 Chloromethane

CH,0O 67-56-1 Methanol

CNK 151-50-8 Potassium cyanide

CNNa 143-33-9 Sodium cyanide

C2Cl1, 127-18-4 Tetrachloroethene
C2Cls 67-72-1 Hexachloroethane
CoHC13 79-01-6 Trichloroethene
CzHoC1, 75-35-4 1,1-Dichloroethene
C2H2C1, 156-60-5 trans-1,2-Dichloroethene
CzH,C1, 79-34-5 1,1,2,2-Tetrachloroethane
C2H3C1 75-01-4 Vinyl chloride

CoH3C13 71-55-6 1,1,1-Trichloroethane
CzH3C13 79-00-5 1,1,2-Trichloroethane
CoH,Br 106-93-4 1,2-Dibromethane
CpH,C1, 107-06-2 1,2-Dichloroethane
CzH,C1, 75-34-3 1,1-Dichloroethane
C2H,C1,0 542-88-1 Bis(chloromethyl)ether
CoH,0 75-21-8 Ethylene oxide

C2H,02 64-19-7 Acetic acid

CzHsC1 75-00-3 Chloroethane

C2Hg0 64-17-5 Ethanol

CoHg02 107-21-1 Ethylene glycol

C2Hg0S 67-68-5 Dimethyl sulfoxide
C3H3N 107-13-1 Acrylonitrile

C3H,0 107-02-8 Acrolein

C3HgCl2 78-87-5 1,2-Dichloropropane
C3HgO 67-64-1 Acetone

C.Clg 87-68-3 Hexachlorobutadiene
C4HgC120 111-44-4 Bis(2-chloroethyl)ether
C4HgO 78-93-3 2-Butanone

C4HgO2 123-91-1 1,4-Dioxane

CeCleg 118-74-1 Hexachlorobenzene
CgHC150 87-86-5 Pentachlorophenol
CegH3C13 120-82-1 1,2,4-Trichlorobenzene
CeH3C130 88-06-2 2,4,6-Trichlorophenol
CeH4C12 95-50-1 1,2-Dichlorobenzene
CeH4Cl2 541-73-1 1,3-Dichlorobenzene
CeH4Cl2 106-46-7 1,4-Dichlorobenzene
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Formula

CeHaC1,0
CeHuN205
CgHsC1l
CsHsNO2
CeHe
CeHeCle
CeHeO
CgH7N
CsHi2
CsH120
C7HeN20,4
C7HgN204
Cs7Hg02
C;H,C10
C;Hg
C;Hg0
CsHio
CgH1o
CgHio
CgH1g
CgH100
CoH,N
CgH14,0
C10HsC1;
Ci10HeClsg
C1oHs
C10H1004
C12H4C1,0,
C12HgClsg
C12HgC1l50
C12HgC1g0
C12H10C12N;

(c12H10-x) Clx

Ci12H10N20
Ci2H12N2
C12H1404
C14HgCl5
Ci4Hio
CisH10
C16H2204
CisHi2
CisHi2
C20H12
C20H12
C22H14
C24H3804
Ag

As

Be

Ccd

Cr

Cu

CAS RN
120-83-2
51-28-5
108-90-7
98-95-3
71-43-2
58-89-9
108-95-2
62-53-3
110-82-7
108-10-1
121-14-2
606-20-2
65-85-0
59-50-7
108-88-3
95-48-7
100-41-4
108-38-3
95-47-6
106-42-3
105-67-9
91-22-5
78-59-1
76-44-8
57-74-9
91-20-3
131-11-3
1746-01-6
309-00-2
60-57-1
72-20-8
91-94-1

11096-82-5

86-30-6
92-87-5
84-66-2
50-29-3
85-01-8
206-44-0
84-74-2
56-55-3
218-01-9
205-99-2
50-32-8
53-70-3
117-81-7
7440-22-4
7440-38-2
7440-41-7
7440-43-9
7440-47-3
7440-50-8

Substance

2,4-Dichlorophenol
2,4-Dinitrophenol
Chlorobenzene
Nitrobenzene

Benzene
v-Hexachlorocyclohexane
Phenol

Aniline

Cyclohexane
4-Methyl-2-pentanone
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Benzoic acid
6-Chloro-m-cresol
Toluene

o-Cresol

Ethylbenzene

m-Xylene

o-Xylene

p-Xylene

2,4-Xylenol

Quinoline

Isophorone

Heptachlor

Chlordane

Naphthalene

Dimethyl phthalate
Dioxins (TCDD)

Aldrin

Dieldrin

Endrin
3,3'-Dichlorobenzidine
Aroclor 1260 (PCB 1260)
N-Nitrosodiphenylamine
Benzidine

Diethyl phthalate

DDT

Phenanthrene
Fluoranthene

Dibutyl phthalate
Benz[a]anthracene
Chrysene
Benz(e)acephenanthrylene
Benzo[a]pyrene
Dibenz[a,h]anthracene
Bis(2-ethylhexyl)phthalate
Silver

Arsenic

Beryllium

Cadmium

Chromium

Copper



Formula

H»0
NH;
Hg
Ni
Pb
Se
Tl
Zn

Substance

Water
Ammonia
Mercury
Nickel
Lead
Selenium
Thallium
Zinc
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Table 5. Ranking of the 108 selected substances by specific gravity at
20/4 (i.e. the ratio of the density of the substance at 20°C to that of
water at 4°C) unless otherwise noted. Values less than 1.0 indicate

substance will float on water. Common components in gasoline and other

hydrocarbon fuels are noted with an asterisk (*) before the name.

Substance CAS RN Specific Gravit
Hydrogen Cyanide 74-90-8 0.688

Ammonia 7664-41-7 0.7188 g/L gas
Cyclohexane 110-82-7 0.77855
*Ethanol 64-17-5 0.7893

Acetone 67-64-1 0.7900
*Methanol 67-56-1 0.7914
4-Methyl-2-pentanone 108-10-1 0.8010
2-Butanone 78-93-3 0.8049
Acrylonitrile 107-13-1 0.8060
Acrolein 107-02-8 0.8389
*p-Xylene 106-42-3 0.8611
*m-Xylene 108-38-3 0.86436
*Toluene 108-88-3 0.86683
*Ethylbenzene 100-41-4 0.8670
Ethylene oxide 75-21-8 0.8694
*Benzene 71-43-2 0.8790
*o-Xylene 95-47-6 0.8802
Chloroethane 75-00-3 0.8960

Vinyl chloride 75-01-4 0.9106
Chloromethane 74-87-3 0.9214
Isophorone 78-59-1 0.9229 A
2,4-Xylenol 105-67-9 0.9650 |
Bis(2-ethylhexyl)phthalate 117-81-7 0.9843 floaters
Water 7732-18-5 1.0000

Aniline 62-53-3 1.0217 sinkers
*Phenanthrene 85-01-8 1.025 |
Naphthalene 91-20-3 1.0253 v
*o-Cresol 95-48-7 1.02734
1,4-Dioxane 123-91-1 1.03361
Dibutyl phthalate 84-74-2 1.0465

Acetic acid 64-19-7 1.04955
*Phenol 108-95-2 1.070
Quinoline 91-22-5 1.0929
Dimethyl sulfoxide 67-68-5 1.10041
Chlorobenzene 108-90-7 1.1063
Ethylene glycol 107-21-1 1.1135

Diethyl phthalate 84-66-2 1.1175
1,2-Dichloropropane 78-87-5 1.15597
*1,1-Dichloroethane 75-34-3 1.1755
Dimethyl phthalate 131-11-3 1.2
Nitrobenzene 98-95-3 1.20331
1,1-Dichloroethene 75-35-4 1.213229
6-Chloro-m-cresol 59-50-7 1.215 @ 15°C
Bis(2-chloroethyl)ether 111-44-4 1.2192
N-Nitrosodiphenylamine 86-30-6 1.23



Substance

*1,2-Dichloroethane
1,4-Dichlorobenzene
Benzidine
*Fluoranthene
trans-1,2-Dichloroethene
*Carbon disulfide
Benzoic acid

*Chrysene
2,6-Dinitrotoluene
1,3-Dichlorobenzene
Aroclor 1260 (PCB 1260)
1,2-Dichlorobenzene
Bis(chloromethyl)ether
Dichloromethane
Dichlorodifluoromethane
1,1,1-Trichloroethane
2,4-Dichlorophenol
1,1,2-Trichloroethane
1,2,4-Trichlorobenzene
Trichloroethene
Trichlorofluoromethane
Chloroform

Potassium cyanide
2,4-Dinitrotoluene
Hexachlorobutadiene
DDT

Hexachlorobenzene
Carbon tetrachloride
1,1,2,2-Tetrachloroethane
Aldrin

Chlordane

Sodium cyanide
Tetrachloroethene
Toxaphene

Heptachlor
2,4,6-Trichlorophenol
Bromomethane
2,4-Dinitrophenol
Endrin

Dieldrin

Beryllium
v-Hexachlorocyclohexane
Pentachlorophenol
Hexachloroethane
1,2-Dibromoethane
Dibromochloromethane
Bromoform

Selenium

Arsenic

Zinc

Chromium

Cadmium

5
2]
Z

107-0
106-4

Yo

N

]

(o]
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206-4
156-6
75-1
65-8
218-0
606-2
541-7
11096-8
95-5
542-8
75-0
75-7
71-5
120-8
79-0
120-8
79-0
75-6
67-6
151- 50 8
121-14-2
87-68-3
50-29-3
118-74-1
56-23-5
79-34-5
309-00-2
57-74-9
143-33-9
127-18-4
8001-35-2
76-44-8
88-06-2
74-83-9
51-28-5
72-20-8
60-57-1
7440-41-7
58-89-9
87-86-5
67-72-1
106-93-4
124-48-1
75-25-2
7782-49-2
7440-38-2
7440-66-6
7440-47-3
7440-43-9
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Specific Gravi
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.2351
L2475

.250

.252 @ 0/4
.2547
.26311

.27

274

.2833 @ 111°C
.28844
.3-1.8
.3048

.315

.3256
.3292
.3381

.4 @ 15°C
.43931
.45420
L4642

467 @ 25°C
.49

.52 @ 16°C
.521 @ 15°C
.5542

.56 @ 15°C
.5691 @ 23.6°C
.59402
.59449

.6

.6

.60 @ 25°C
.6227

.63

.66

.675

.6758

.68

.7

.75

.8477

.89

.978

.091

.1792

.451

.8899

.81

.72

.14
.18-7.20
.642
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Substance CAS RN Specific Gravity
Nickel 7440-02-0 8.908
Copper 7440-50-8 8.94
Silver 7440-22-4 10.50
*Lead 7439-92-1 11.35
Thallium 7440-28-0 11.85
103 Mercury 7439-97-6 13.5939
*Benz(e)acephenanthrylene 205-99-2 unknown
*Benz[a]anthracene 56-55-3 unknown
Benzo[a]pyrene 50-32-8 unknwon
*Dibenz[a,h]anthracene 53-70-3 unknown
Dioxins (TCDD) 1746-01-6 unknown
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Table 6. Solubilities of the 108 selected hazardous substances in various
solvents. Values when given are in weight percents (wt%). All values are
for solutions at room temperatures (approximately 15°C to 25°C) except as

noted. Abbreviations are:
M miscible 100%
V very soluble > 50%
So soluble 5-50%
S1 slightly soluble < 5%
I insoluble 0% (or <0.001%)
- unknown
decom. decomposes
ethan ethanol
acet acetone
benz benzene
Substance CAS RN Water Ethan Acet Benz Ether
Acetic acid 64-19-7 M M M M M
Acetone 67-64-1 M M M M M
Acrolein 107-02-8 20.8 So So So So
Acrylonitrile 107-13-1 7.35 M So So M
Aldrin 309-00-2 I So So So So
Ammonia 7664-41-7 53.1 21@0°C So So So
Aniline 62-53-3 3.38 M M M M
Aroclor 1260 (PCB 1260) 11096-82-5 I - - - -
Arsenic 7440-38-2 1 - - - -
Benz(e)acephenanthrylene 205-99-2 I - - sl -
Benz[a]anthracene 56-55-3 I S1 So \Y So
Benzene 71-43-2 0.179 M M M M
Benzidine 92-87-5 0.052 s1 - - S1
Benzoic acid 65-85-0 0.29 46.6 So So 66
Benzo[a]pyrene 50-32-8 0.003 s1 - So -
Beryllium 7440-41-7 I - - - -
Bis(2-chloroethyl)ether 111-44-4 1.1 So So M So
Bis(chloromethyl)ether 542-88-1 decom. M - - M
Bis(2-ethylhexyl)phthalate 117-81-7 <0.01 - - - -
Bromoform 75-25-2 0.318 M - M M
Bromomethane 74-83-9 0.09 M M M M
2-Butanone 78-93-3 24 M M M M
Cadmium 7440-43-9 1 - - - -
Carbon disulfide 75-15-0 0.21 M - - M
Carbon tetrachloride 56-23-5 0.08 M M M M
Chlordane 57-74-9 I M M M M
Chlorobenzene 108-90-7 0.05 M M M M
6-Chloro-m-cresol 59-50-7 0.004 So So So So
Chloroethane 75-00-3 0.57 48.3 - - M
Chloroform 67-66-3 0.82 M So M M
Chloromethane 74-87-3 0.48 So - M M
Chromium 7440-47-3 I - - - -
Chrysene 218-01-9 I S1 sl s1 s1
Copper 7440-50-8 I - - - -
o-Cresol 95-48-7 Sl \Y M M \Y
Cyclohexane 110-82-7 0.01 M M M M
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Substance CAS RN Water Ethan Acet Benz Ether
DDT 50-29-3 I S1 58 75 v
Dibenz[a,h]anthracene 53-70-3 I S1 S1 v I
Dibromochloromethane 124-48-1 I S S S S
Dibutyl phthalate 84-74-2 0.45 V v v v
1,3-Dichlorobenzene 541-73-1 0.011 s S S S
1,2-Dichlorobenzene 95-50-1 0.015 s S S S
1,4-Dichlorobenzene 106-46-7 0.008 M M S1 Sl
Dichlorodifluoromethane 75-71-8 0.028 S - 9 S
1,1-Dichloroethane 75-34-3 0.5 v S S v
1,2-Dichloroethane 107-06-2 0.81 M S S M
1,1-Dichloroethene 75-35-4 0.021 S S S v
trans-1,2-Dichloroethene 156-60-5 0.63 M M v M
Dichloromethane 75-09-2 1.3 M - - M
2,4-Dichlorophenol 120-83-2 0.45 So - S So
1,2-Dichloropropane 78-87-5 0.274 S - S S
Dieldrin 60-57-1 I Sl S S -
Diethyl phthalate 84-66-2 0.021 M S S M
Dimethyl phthalate 131-11-3 0.5 M - M M
Dimethyl sulfoxide 67-68-5 25.3 S S S S
2,4-Dinitrophenol 51-28-5 0.56 S 35.9 S S
2,4-Dinitrotoluene 121-14-2 0.03 1.2 S S 9
2,6-Dinitrotoluene 606-20-2 - S - - -
1,4-Dioxane 123-91-1 M M M M M
Dioxins (TCDD) 1746-01-6 I - - - -
Endrin 72-20-8 I - 17 13.8 -
Ethanol 64-17-5 M M M So M
Ethylbenzene 100-41-4 0.015 s - M v
1,2-Dibromoethane 106-93-4 0.429 M S S M
Ethylene glycol 107-21-1 v v v s1 1.0
Ethylene oxide 75-21-8 M M S S v
Fluoranthene 206-44-0 1 S - S S
Heptachlor 76-44-8 1 S - S S
Hexachlorobenzene 118-74-1 1 S - S S
Hexachlorobutadiene 87-68-3 1 S S - S
v-Hexachlorocyclohexane 58-89-9 0.001 6.4 44.5 28.9 20.8
Hexachloroethane 67-72-1 0.005 V - S v
Hydrogen cyanide 74-90-8 M M - - So
Isophorone 78-59-1 1.2 S S - S
Lead 7439-92-1 I - - - -
Mercury 7439-97-6 I I - - I
Methanol 67-56-1 M M M M M
4-Methyl-2-pentanone 108-10-1 1.7 M M M M
Naphthalene 91-20-3 0.003 7.0 v 33.0 v
Nickel 7440-02-0 I - - - -
Nitrobenzene 98-95-3 0.19 Vv \Y M M
N-Nitrosodiphenylamine 86-30-6 I Sl S S -
Pentachlorophenol 87-86-5 0.002 Vv - S S
Phenanthrene 85-01-8 1 S S 50 30
Phenol 108-95-2 8.66 \Y - 8.2 v
Potassium cyanide 151-50-8 71.6 S1 - - -
Quinoline 91-22-5 0.6 M M M M
Selenium 7782-49-2 I - - - -
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Substance CAS RN Water Ethan Acet Benz Ether
Silver 7440-22-4 I - - - -
Sodium cyanide 143-33-9 58 So - - -
1,1,2,2-Tetrachloroethane 79-34-5 0.29 M S M
Tetrachloroethene 127-18-4 0.015 M M M
Thallium 7440-28-0 I - - - -
Toluene 108-88-3 0.05 M S M M
Toxaphene 8001-35-2 I - - - -
1,2,4-Trichlorobenzene 120-82-1 I sl - M M
1,1,1-Trichloroethane 71-55-6 0.132 M S S M
1,1,2-Trichloroethane 79-00-5 0.44 M - - M
Trichloroethene 79-01-6 0.137 M S - M
Trichlorofluoromethane 75-69-4 0.11 M - - M
2,4,6-Trichlorophenol 88-06-2 0.8 \Y \Y) - v
Vinyl chloride 75-01-4 0.27 s - S \Y
Water 7732-18-5 M M - M -
m-Xylene 108-38-3 0.02 M M M M
o-Xylene 95-47-6 0.017 M M M M
p-Xylene 106-42-3 0.016 M M M M
2,4-Xylenol 105-67-9 0.787 M - S M
Zinc 7440-66-6 I - - - -
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Table 7. The 108 selected substances ordered by vapor pressure (in kPa) at

20°C unless noted otherwise.

Chemical Abstracts Service Registry Numbers

(CAS RN), boiling points (BP), and vapor pressure in mm Hg are noted also.
Vapor pressure is a good indicator of the volatility of a substance and its
detectability with gas sniffers.

Substance

Ammonia
Dichlorodifluoromethane
Chloromethane

Vinyl chloride
Bromomethane

Ethylene oxide
Chloroethane
Trichlorofluoromethane
Hydrogen cyanide
1,1-Dichloroethene
Dichloromethane
trans-1,2-Dichloroethene
Carbon disulfide
Acrolein

Acetone
1,1-Dichloroethane
Chloroform
1,1,1-Trichloroethane
Methanol

Carbon tetrachloride
Acrylonitrile
2-Butanone

Cyclohexane

Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Ethanol

1,4-Dioxane
Bis(chloromethyl) ether
Toluene
1,1,2-Trichloroethane
Water
4-Methyl-2-pentanone
Tetrachloroethene
Acetic acid
1,2-Dibromoethane
Benzidine
Chlorobenzene
Ethylbenzene

p-Xylene

m-Xylene

Bromoform
1,1,2,2-Tetrachloroethane
o-Xylene

107-13-1
78-93-3
110-82-7
71-43-2
107-06-2
79-01-6
78-87-5
64-17-5
123-91-1
542-88-1
108-88-3
79-00-5
7732-18-5
108-10-1
127-18-4
64-19-7
106-93-4
92-87-5
108-90-7
100-41-4
106-42-3
108-38-3
75-25-2
79-34-5
95-47-6

Vapor Pressure
kPa mm Hg BP (°C)
881.53 (6612) -33.42
566.62 (4250) -29.8
506.6 (3800) -24.2
306.6 (2300) -13.9
166.6 (1250) 3.56
146.0 (1095) 10.7
133.32 (1000) 12.27
91.598 (687) 23.8
82.6 (620) 25.7
66.661 (500) 32
46.53 (349) 40
35.33 (265) 47.7
34.664 (260) 46.25
29.33 (220) 52.5
24 .227 (181.7) 56.2
23.998 (180) 57.28
21.33 (160) 61.2
13.33 (100) 74.1
12.27 (92) 64.7
12.0 (90) 76.54
11.0 (83) 77.4
10.333 (77.5) 79.58
10.3 (77) 80.74
10.13 (76) 80.1
8.13 (61) 83.47
8.0 (60) 86.7
5.60 (42) 96.37
5.333 (40) @ 19°C 78.293
4.00 (30) 101.3
4.00 (30) @ 22°C 105
2.93 (22) 110.6
2.533 (19) 113.7
2.3378 (17.53) 100
2.13 (16) 116.85
1.87 (14) 121
1.520 (11.4) 117.9
1.467 (11) 131.36
1.333 (10) @ 30°C 402
1.17 (8.8) 131.7
0.947 (7.1) 136.2
0.866 (6.5) 138.35
0.800 (6) 139.1
0.667 (5) 149.5
0.666 (5) 146 .2
0.666 (5) 144 .4



Substance

1,3-Dichlorobenzene

Bis(2-ethylhexyl)phthalate

Thallium
2,4-Dichlorophenol
Zinc

Arsenic

Copper

Beryllium
Phenanthrene
Diethyl phthalate
Lead
2,4-Dinitrotoluene
1,2-Dichlorobenzene
Bis(2-chloroethyl)ether
1,4-Dichlorobenzene
Hexachloroethane
Dimethyl sulfoxide
o-Cresol

Aniline
1,2,4-Trichlorobenzene
Toxaphene

Phenol

Isophorone
Hexachlorobutadiene
Nitrobenzene
2,4-Xylenol
Quinoline

Ethylene glycol
Naphthalene
Fluoranthene
Dimethyl phthalate
Dibutyl phthalate
2,4,6-Trichlorophenol
Benzoic acid
Mercury

Selenium
Heptachlor
Pentachlorophenol
Endrin

Aldrin

Dieldrin

Chlordane

Cadmium
v-Hexachlorocyclohexane
Hexachlorobenzene
Nickel

Chromium

DDT

Silver

Potassium cyanide
Sodium cyanide

84-66-
7439-92-
121-14-
95-50-1
111-44-4
106-46-7
67-72-1
67-68-5
95-48-7
62-53-3
120-82-1
8001-35-2
108-95-2
78-59-1
87-68-3
98-95-3
105-67-9
91-22-5
107-21-1
91-20-3
206-44-0
131-11-3
84-74-2
88-06-2
65-85-0
7439-97-6
7782-49-2
76-44-8
87-86-5
72-20-8
309-00-2
60-57-1
57-74-9
7440-43-9
58-89-9
118-74-1
7440-02-0
7440-47-3
50-29-3
7440-22-4
151-50-8
143-33-9

-1
-7
-0
-2
-6
-2
-8
-7
-8
2
1
2

Vapor Pressure
mm_Hg

kPa
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.252
.160
.133
.133
.133
.133
.133
.133
.133
.133
.133
.133
.133
.095
.080
.0533
.0493
.041
.04
.0388
.027-
.027
.0267
.020
.020
.013
.0112
.0067
.0067
.0013
.0013
.0013
.0011
.0006
.00026
.00013
.x10°5

.053

(1.89) @ 25°
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BP (°C)

173

(1.2) @ 200°C 385
(1) @ 825°C 1457

(1) @ 53°¢ 210
(1) @ 487°C  419.58
(1) @ 372°C 613

(1) @ 1628°C 2567
(1) @ 1520°C 2970
(1) @ 118.3°C 340
(1) @ 108.8°C 298

(1)

(1)

(1)
(0.71)
(0.6)
(0.4)
(0.369)

970
270
180.5
178
174
186.8
189

(0.31) @ 25°C 190.95

(0.3)

184.13

(0.29) @ 25°C 213
(0.2-.04) Decomposes

(0.2)
(0.2)

181.8
215.2

(0.15) @ 25°C 215

(0.15)

210.8

(0.098) @ 25°C 27
(0.084) @25°C 238

(0.05) 197.5
(0.05) 218
(0.01) 375
(0.01) 283.8
(0.01) 340
(0.008) @ 24°C 246
(0.0045) 249
(0.0012) 356.58
(0.001) 685
(0.0003) Decomposes
.47x10°% (0.0001) 310
NA
NA
Decomposes
Decomposes
765
323.4
322
2732
2672
260
2212
1625
1496
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Substance

2,6-Dinitrotoluene
2,4-Dinitrophenol
Aroclor 1260 (PCB 1260)
Benz(e)acephenanthrylene
Benz[a]anthracene
Benzo{a]pyrene
6-Chloro-m-cresol
Chrysene
Dibenz[a,h]anthracene
Dibromochloromethane
Dioxins (TCDD)
N-Nitrosodiphenylamine

Vapo
kPa

0.

0.
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown

BR (°C)

Decomposes
Sublimes
340
Unknown
400
495
235
448
524
118
500
Unknown
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Table 8. Ranking of the selected 108 substances by relative dielectric
permittivity (dielectric constant) at room temperature (20°C) unless
otherwise noted. The frequency at which the relative permittivity was
measured is given if noted in the literature. Relative permittivity is
useful in predicting electrical property changes in ground water, soils,
etc. in case of a spill or other discharge of a substance.

Substance CAS RN Relative Dielectric Permittivity
Vacuum  eeeas 1.000
Cyclohexane 110-82-7 2.023
Dichlorodifluoromethane 75-71-8 2.13 @ 29°C
trans-1,2-Dichloroethene 156-60-5 2.14 @ 25°C
1,4-Dioxane 123-91-1 2.220

Carbon tetrachloride 56-23-5 2.23790
p-Xylene 106-42-3 2.2699
Tetrachloroethene 127-18-4 2.280 @ 25°C
Benzene 71-43-2 2.284
Trichlorofluoromethane 75-69-4 2.303
m-Xylene 108-38-3 2.3742
Toluene 108-88-3 2.376 (10 kHz)
Ethylbenzene 100-41-4 2.4042
1,4-dichlorobenzene 106-46-7 2.41 @ 50°C
o-Xylene 95-47-6 2.568
Hexachlorobutadiene 87-68-3 2.6
Naphthalene 91-20-3 2.62-2.67 @ 21°C
Carbon disulfide 75-15-0 2.643
Phenanthrene 85-01-8 2.8
Trichloroethene 79-01-6 3.42 @ 16°C
Aroclor 1260 (PCB 1260) 11096-82-5 4.3-5.6 @ 25°C
Bromoform 75-25-2 4.39
1,1-Dichloroethene 75-35-4 4.67 @ 16°C
Chloroform 67-66-3 4.806
1,2-Dibromoethane 106-93-4 4.991 @ 22.7°C
1,3-dichlorobenzene 541-73-1 5.04 @ 25°C
Bis(2-ethylhexyl)phthalate 11-78-17 5.3

Acetic acid 64-19-7 6.17
Potassium cyanide 151-50-8 6.2 @7

Vinyl chloride 75-01-4 6.26 @ 17.2°C
Dibutyl phthalate 84-74-2 6.436 @ 30°C
Selenium 7782-49-2 6.6 @ 17-22°C
2,4-Xylenol 105-67-9 6.61 @ 30°C
Chlorobenzene 108-90-7 6.69 (1 MHz)
1,2,4-Trichlorobenzene 120-82-1 6.75 (1.8 MHz)
Aniline 62-53-3 6.89
1,1,2-Trichloroethane 79-00-5 7.29
1,1,1-Trichloroethane 71-55-6 7.52

Dimethyl phthalate 131-11-3 8.5 @ 24°C
1,1,2,2-Tetrachloroethane 79-34-5 8.50 (1.8 MHz)
1,2-Dichloropropane 78-87-5 8.96 @ 25°C
Dichloromethane 75-09-2 9.08
Quinoline 91-22-5 9.12 (3 MHz)
Chloroethane 75-00-3 9.45
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Substance CAS RN Relative Dielectric Permittivity
Phenol 108-95-2 9.8 @ 21°C
Bromomethane 74-83-9 9.82 @ 0°C
1,2-dichlorobenzene 95-50-1 9.93 @ 25°C
1,1-Dichloroethane 75-34-3 10.0 @ 18°C
Arsenic 7440-38-2 10.23 (60 MHz)
1,2-Dichloroethane 107-06-2 10.37 @ 25°C
o-Cresol 95-48-7 11.5 @ 25°C
Chloromethane 74-87-3 12.6 @ -20°C
4-Methyl-2-pentanone 108-10-1 13.11
Ethylene oxide 75-21-8 13.9 @ -1°C
Ammonia 7664-41-7 17.8 @ 15°C
2-Butanone 78-93-3 18.51
Acetone 67-64-1 20.9
Bis(2-chloroethyl)ether 111-44-4 21.2
Ethanol 64-17-5 25.07
Acrylonitrile 107-13-1 33.0
Methanol 67-56-1 33.62
Nitrobenzene 98-95-3 35.75 (1.8 MHz)
Ethylene glycol 107-21-1 38.7
Dimethyl sulfoxide 67-68-5 48.9

Water 7732-18-5 80.18
Hydrogen cyanide 74-90-8 114.9
Beryllium 7440-41-7 metal

Cadmium 7440-43-9 metal

Copper 7440-50-8 metal

Lead 7439-92-1 metal

Mercury 7439-97-6 metal

Nickel 7440-02-0 metal

Silver 7440-22-4 metal

Zinc 7440-66-6 metal

Acrolein 107-02-8 unknown

Aldrin 309-00-2 unknown
Benz[a]anthracene 56-55-3 unknown

Benzene hexachloride 608-73-1 unknown
Benzidine 92-87-5 unknown
Benz(e)acephenanthrylene 205-99-2 unknown
Benzo{a]pyrene 50-32-8 unknown

Benzoic acid 65-85-0 unknown
v-Hexachlorocyclohexane 58-89-9 unknown
Bis(chloromethyl)ether 542-88-1 unknown
Chlordane 57-74-9 unknown
6-Chloro-m-cresol 59-50-7 unknown

Chromium 7440-47-3 unknown

Chrysene 218-01-9 unknown

Sodium cyanide 143-33-9 unknown

DDT 50-29-3 unknown
Dibenz[a,h]anthracene 53-70-3 unknown
Dibromochloromethane 124-48-1 unknown
2,4-Dichlorophenol 120-83-2 unknown

Dieldrin 60-57-1 unknown

Diethyl phthalate 84-66-2 unknown
2,4-Dinitrophenol 51-28-5 unknown



Substance

2,4-Dinitrotoluene
2,6-Dinitrotoluene
Dioxins (TCDD)

Endrin

Fluoranthene
Heptachlor
Hexachlorobenzene
Hexachloroethane
Isophorone
N-Nitrosodiphenylamine
Pentachlorophenol
Thallium

Toxaphene
2,4,6-Trichlorophenol

5
Z

121-1
606-2
1746-0
72-2
206-4
76-4
118-7
67-7
78-5
86- 3
87-8
7440-2
8001-3
88-0
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Relative Dielectric Permittivity

unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
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Table 9. Ranking of the 108 selected substances by electrical resistivity

at room temperature (20°C) unless noted otherwise.

Substances with the

lowest resistivity (highest conductivity) appear at the top of the list.
Resistivity is useful in predicting electrical property changes in ground
water, soils, etc. in case of a spill or other discharge of the substances.

Substance

Silver

Copper

Beryllium

Zinc

Cadmium

Nickel

Chromium

Thallium

Lead

Arsenic

Mercury

Carbon disulfide
Tetrachloroethene
Ethylene glycol
Hydrogen cyanide
Methanol

Acrolein

Ammonia

4 -Methyl-2-pentanone
Water

Dibutyl phthalate
Aniline

Quinoline

Acetone

Bromoform
1,1-Dichloroethane
Phenol
Trichloroethene
1,1,1-Trichloroethane
Acetic acid
2-Butanone

Benzoic acid
Chloroethane
Dimethyl sulfoxide
Ethanol

o-Cresol
Naphthalene
1,2-Dichloroethane
Nitrobenzene
1,2-Dibromoethane
Chloroform
Chlorobenzene
Dichloromethane
1,2-dichlorobenzene
Benzene

108-95-2
79-01-6
71-55-6
64-19-7
78-93-3
65-85-0
75-00-3
67-68-5
64-17-5
95-48-7
91-20-3

107-06-2
98-95-3

106-93-4
67-66-3

108-90-7
75-09-2
95-50-1
71-43-2

Resistivity

A
OCO0OO0OO0OCOO0OOOOCOOOVNNNHKENNOAWHH

48
>50
>100
143
232
333

.6x10°14

.7x10714 @ 22°C
.3x1071 @ 22°C
.x10"1 @ 22°C

.3x10°14
.8x10714

.3x10713 @ 22°C

.6x10713
.065x10713

.9%x10713 @ 22¢C

.576x10713
.0000027
.00001801
.00862
.0222 @ 18°C
.023 @ 18°C
.0645

.0769 @ -79°C

.19 @ 35°
.227

.238 @ 30°C
417 @ 25°C
.45 @ 25°C
.5 @ 18°C
.5 @ 25°C
.5882 @ 25°C
.59 @ 25°C
.25

.37

.67 @ 25°C
.78

.3 @ 125°C
.33 @ 0°C

. @ 25°C
.41 @ 25°C
.69

.0 @ 81.8°C
.3 @ 25°
.8 @ 25°

. @ 19°

. @ 25°

. @ 25°

.6 @ 25°C

. @ 25°

1316.



Substance

1,4-Dioxane

m-Xylene

p-Xylene

o-Xylene

Cyclohexane

Carbon tetrachloride
Toluene

Acrylonitrile

Aldrin

Aroclor 1260 (PCB 1260)
Benz[a]anthracene
Benzene hexachloride
Benzidine

Benz (e)acephenanthrylene
Benzo[a]pyrene
Bis(2-chloroethyl)ether
Bis(chloromethyl)ether
Bis(2-ethylhexyl)phthalate
Bromomethane

Chlordane
6-Chloro-m-cresol
Chloromethane

Chrysene

DDT
Dibenz[a,h]anthracene
Dibromochloromethane
1,3-dichlorobenzene
1,4-dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethene
trans-1,2-Dichloroethene
2,4-Dichlorophenol
1,2-Dichloropropane
Dieldrin

Diethyl phthalate
Dimethyl phthalate
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Dioxins (TCDD)

Endrin

Ethylbenzene

Ethylene oxide
Fluoranthene
Heptachlor
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
v-Hexachlorocyclohexane
Isophorone
N-Nitrosodiphenylamine
Pentachlorophenol

309-00-2
11096-82-5
56-55-3
608-73-1
92-87-5
205-99-2
50-32-8
111-44-4
542-88-1
11-78-17
74-83-9
57-74-9
59-50-7
74-87-3
218-01-9
50-29-3
53-70-3
124-48-1
541-73-1
106-46-7
75-71-8
75-35-4
156-60-6
120-83-2
78-87-5
60-57-1
84-66-2
131-11-3
51-28-5
121-14-2
606-20-2
1746-01-6
72-20-8
100-41-4
75-21-8
206-44-0
76-44-8
118-74-1
87-68-3
67-72-1
58-89-9
78-59-1
86-30-6
87-86-5

Table 9 - 55

Resistivity

HR N

.X10% @ 25°C
.16x107
.3x107
. 5%107

.43x10° @ 25°C

.5%10° @ 18°C
.x1010

unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
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Substance CAS RN Resistivity
Phenanthrene 85-01-8 unknown
Potassium cyanide 151-50-8 unknown
Selenium 7782-49-2 unknown
Sodium cyanide 143-33-9 unknown
1,1,2,2-Tetrachloroethane 79-34-5 unknown
Toxaphene 8001-35-2 unknown
1,2,4-Trichlorobenzene 120-82-1 unknown
1,1,2-Trichloroethane 79-00-5 unknown
Trichlorofluoromethane 75-69-4 unknown
2,4,6-Trichlorophenol 88-06-2 unknown
Vinyl chloride 75-01-4 unknown
2,4-Xylenol 105-67-9 unknown
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Table 10. The 108 selected substances ranked by ionization potential (in
electron volts, eV). The ionization potential is used by various
instruments to test atmospheres for the presence of toxic substances.
Experimental methods for determining ionization potential are given in
parentheses. The Chemical Abstracts Service Registry Numbers (CAS RN) are

noted also.

EI = electron impact

PE = photoelectron spectroscopy

PI = photoionization

S = optical spectroscopy

VUS = vacuum ultraviolet spectroscopy

Substance

Hydrogen cyanide
Dichlorodifluoromethane
Water
Trichlorofluoromethane
Carbon tetrachloride
Chloroform
Dichloromethane
Chloromethane
1,2-Dichloroethane
1,1-Dichloroethane
1,1,2,2-Tetrachloroethane
Chloroethane
Acrylonitrile
1,2-Dichloropropane
Methanol

Ethylene oxide
Bromomethane
Bromoform

Ethanol

Mercury

Carbon disulfide
Acetic acid

Ammonia
1,2-Dibromoethane
Acrolein

Vinyl chloride
Nitrobenzene

Arsenic

Cyclohexane

Selenium

Benzoic acid

Acetone
1,1-Dichloroethene
trans-1,2-Dichloroethane
2-Butanone
Trichloroethene

Zinc

Beryllium
Tetrachloroethene

CAS RN

74-90-8
75-71-8
7732-18-5
75-69-4
56-23-5
67-66-3
75-09-2
74-87-3
107-06-2
75-34-3
79-34-5
75-00-3
107-13-1
78-87-5
67-56-1
75-21-8
74-83-9
75-25-2
64-17-5
7439-97-6
75-15-0
64-19-7
7664-41-7
106-93-4
107-02-8
75-01-4
98-95-3
7440-38-2
110-82-7
7782-49-2
65-85-0
67-64-1
75-35-4
156-60-5
78-93-3
79-01-6
7440-66-6
7440-41-7
127-18-4

eV

13.
12.
12
11.
11.
11.
11.
11.
11.
11.
11.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

O

O WO WO WOWWWWWWWWOWOY

.6

.8

.5

Ionization Potential

method

8 (EI)
31 (PI)

(PI)
77 (PI)
47 (PI)
42 (PI)
35 (PI)
3 (PI,S)
12 (PI)
12 (PI)
10 (EI)
97 (EI)
91 (PI)
87 (PI)
84 (PI,PE)
6 (PI,S)
53 (S,PI)
51 (PI)
49 (PI)
43  (VUS)
4 (S)
36 (PI)
2  (S,PI,PE)
19 (PI)
10 (PI)
.996 (S,PI)
.92 (PI)
.81 (VUS)

(PI,PE)
.75  (VUS)
.73 (EI)
.69 (PI)
.65 (PI)
.64 (PI)

(PI)
.45 (PI)
.391 (S)
.32 (VUS)
.32 (PI)
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Substance

4-Methyl-2-pentanone
Benzene

1,4-Dioxane
1,3-dichlorobenzene
Chlorobenzene
1,2-dichlorobenzene
Cadmium
1,4-dichlorobenzene
Toluene

Ethylbenzene
m-Xylene

o-Xylene

Phenol

p-Xylene

Naphthalene
Phenanthrene
Benz[a]anthracene
Copper

Aniline

Nickel

Silver

Lead

Chromium

Thallium

Aldrin

Aroclor 1260 (PCB 1260)
Benzidine
Benz(e)acephenanthrylene
Benzo[a]pyrene
Bis(2-chloroethyl)ether
Bis(chloromethyl)ether
Bis(2-ethylhexyl)phthalate
Chlordane
6-Chloro-m-cresol
Chrysene

o-Cresol

DDT

Dibutyl phthalate
Dibenz[a,h]anthracene
Dibromochloromethane
2,4-Dichlorophenol
Dieldrin

Diethyl phthalate
Dimethyl phthalate
Dimethyl sulfoxide
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Dioxins (TCDD)

Endrin

Ethylene glycol

53-70-3
124-48-1
120-83-2

60-57-1

84-66-2
131-11-3

67-68-5

51-28-5
121-14-2
606-20-2

1746-01-6

72-20-8

107-21-1

Ionization Potential
eV  method

.30 (PI)
.24 (S,PI)
.13 (PI)
.12 (PI)
.07 (PI)
.06 (PI)
.991 (VUS)
.95 (PI)
.82 (PI)
.76  (PI)

.56 (PI)
.51 (PI)
44 (PI)
.12 (PI)
.1 (EI)
.01 (EI)
.724 (VUS)
.7 (PI)
.633 (VUS)
.574 (VUS)
.415 (VUS)
.764 (VUS)
.106 (VUS)
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown

OV O\ N~~~ 0000 0O 0000000000 000000 \O \O\WNWNVWNWO

.58 (PI,PE)



Substance

Fluoranthene
Heptachlor
Hexachlorobenzene
Hexachlorobutadiene
v-Hexachlorocyclohexane
Hexachloroethane
Isophorone
N-Nitrosodiphenylamine
Pentachlorophenol
Potassium cyanide
Quinoline

Sodium cyanide
Toxaphene
1,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
2,4,6-Trichlorophenol
2,4-Xylenol

206-4
76-4
118-7
87-6
58-8
67-7
78-5
86-3
87-8
151-5
91-2
143-3
8001-3
120-8
71-5
79-0
88-06-
105-67-9

OU\MU\LBNOO\O\ON\O“)J-\J-\J-\
NUG\HN\OMQMO\'—'H\OWD—'@O

Table 10 - 59

Ionization Potential
eV  method

unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
unknown
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Table 11. Ranking of the 108 selected substances by fire hazard. The
rating system is based primarily on flash points then explosive ranges in
air. Substances at the top of the list are the most dangerous. At the
bottom of the list are those substances for which nothing was found.
Testing methods for lower and upper explosive limits in air (lel and uel)
are noted if they were mentioned in the literature. The two methods most
often used are the closed cup (CC) and open cup (OC). Some of the non-
combustible substances may be ignited if they are in the form of dust or
vapor, so were given a 'Low’' rating rather than ’'Very Low’. Ratings were
determined as follows:

Rating flash point range

Very high <= 0°C

High 0°C-40°C  (32°F-104°F)

Moderate 40°C-100°C (104°F-212°F)

Low >100°C

Very Low non-combustible (NC)

Flash point lel uel

Substance CAS RN °C method % % Rating
Vinyl chloride 75-01-4 -78 (cC) 3.6 22 Very High
Chloroethane 75-00-3 -50 (CC) 3.8 15.4 Very High
Carbon disulfide 75-15-0 -30 (cc) 1.3 50 Very High
Acrolein 107-02-8  -25 (cc)y 2.8 31 Very High
Ethylene oxide 75-21-8 -20 (0C) 3 100 Very High
Cyclohexane 110-82-7 -20 (cC) 1.33 8.35 Very High
Hydrogen cyanide 74-90-8 -18.8 (CC) 5.6 40 Very High
Acetone 67-64-1  -18 (cc) 2.6 12.8 Very High
1,1-Dichloroethene 75-35-4 -17.8 (0C) 7.3 16.0 Very High
Benzene 71-43-2 -11 (CC) 1.4 8.0 Very High
1,1-Dichloroethane 75-34-3 -5.6 (CC) 2.6 11.4 Very High
2-Butanone 78-93-3 -6.67 (CC) 1.8 11.5 Very High
Bis(chloromethyl)ether 542-88-1 -7.2 - - Very High
Acrylonitrile 107-13-1 -1.11 (CcC) 3.1 17 Very High
Chloromethane 74-87-3 0 (CC) 8.1 17.2 Very High
trans-1,2-Dichloroethene 156-60-5 2.0 (co) 9.7 12.8 High
Toluene 108-88-3 4 (co) 1.0 7.3 High
Methanol 67-56-1 11 (CC) 6.0 36 High
1,4-Dioxane 123-91-1 12.2 (cCC) 1.97 22.2 High
1,2-Dichloroethane 107-06-2 12.8 (CC) 6.2 15.9 High
Ethanol 64-17-5 13.11 (cC) 3.3 19 High
Ethylbenzene 100-41-4 15 (CC) 1.0 6.8 High
1,2-Dichloropropane 78-87-5 15.6 (CC) 3.4 14.5 High
4-Methyl-2-pentanone 108-10-1 16 (cc) 1.35 7.5 High
o-Xylene 95-47-6 17 (CC) 1.0 7 High
p-Xylene 106-42-3 27.2 (CC) 1.1 7.0 High
m-Xylene 108-38-3 28.9 (COC) 1.1 6.4 High
Chlorobenzene 108-90-7 29.4 (CC) 1.3 7.1 High
Trichloroethene 79-01-6 32 (CC) 8.0 10.5 High
Acetic acid 64-19-7 43 (CC) 5.4 16.0 Moderate
Bis(2-chloroethyl)ether 111-44-4 55 (CC) - - Moderate
Chlordane 57-74-9 55.6 (CC) - - Moderate
1,4-dichlorobenzene 106-46-7 65.5 - - Moderate
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Flash point lel wuel
Substance CAS RN °C method & % Rating
1,2-dichlorobenzene 95-50-1 68.33 (CC) 2.2 9.2 Moderate
Aniline 62-53-3 70 (cC) 1.3 11 Moderate
DDT 50-29-3 72 (CC) - - Moderate
Phenol 108-95-2 78 (CC) 1.7 8.6 Moderate
Naphthalene 91-20-3 78.9 (CC) 0.9 5.9 Moderate
o-Cresol 95-48-7 81.1 1.4 - Moderate
Isophorone 78-59-1 84.4 (CC) 0.84 3.8 Moderate
Dimethyl sulfoxide 67-68-5 87.8 (CcC) 2.6 28.5 Moderate
Nitrobenzene 98-95-3 87.8 (CC) 1.8 - Moderate
1,2,4-Trichlorobenzene 120-82-1 98.9 (CC) - - Moderate
Quinoline 91-22-5 107.2 (CC) - - Low
2,4-Xylenol 105-67-9 >110 - - Low
Ethylene glycol 107-21-1 111.2 (CC) 3.2 - Low
2,4-Dichlorophenol 120-83-2 113.8 (cCC) - - Low
Benzoic acid 65-85-0 121 - - Low
Toxaphene (liquid) 8001-35-2 135 (CC) 1.1 6.4 Low
Dimethyl phthalate 131-11-3 146 (cc) 1.2 - Low
1,3-Dichlorobenzene 541-73-1 151 (CC) 2.02 9.2 Low
Dibutyl phthalate 84-74-2 157 (CC) 0.5 2.5 Low
Diethyl phthalate 84-66-2 163 (0C) - - Low
Aroclor 1260 (PCB 1260) 11096-82-5 195 (CC) - - Low
2,4-Dinitrotoluene 121-14-2 206.7 (CC) - - Low
Bis(2-ethylhexyl)phthalate 117-81-7 218 (0C) - - Low
Hexachlorobenzene 118-74-1 242 - - Low
2,6-Dinitrotoluene 606-20-2 404 (CC) - - Low
2,4-Dinitrophenol 51-28-5 ??? (combustible) - Low
Phenanthrene 85-01-8 NC ? Low
Ammonia 7664-41-7 NC Low
Arsenic 7440-38-2 NC Low
Beryllium 7440-41-7 NC (comb. dust) Low
Cadmium 7440-43-9 NC (comb. dust) Low
Chromium 7440-47-3 NC (comb. dust) Low
Copper 7440-50-8 NC (comb. dust) Low
Lead 7439-92-1 NC (comb. dust) Low
Nickel 7440-02-0 NC (comb. dust) Low
Silver 7440-22-4 NC (comb. dust) Low
Thallium 7440-28-0 NC (comb. dust) Low
Zinc 7440-66-6 NC (comb. dust) Low
Hexachloroethane 67-72-1 NC Very Low
1,1,1-Trichloroethane 71-55-6 NC Very Low
1,1,2,2-Tetrachloroethane 79-34-5 NC Very Low
1,1,2-Trichloroethane 79-00-5 NC Very Low
2,4,6-Trichlorophenol 88-06-2 NC Very Low
Aldrin 309-00-2 NC Very Low
Benzene hexachloride 608-73-1 NC Very Low
Bromoform 75-25-2 NC Very Low
Bromomethane 74-83-9 NC Very Low
Carbon tetrachloride 56-23-5 NC Very Low
Chloroform 67-66-3 NC Very Low
Dibromochloromethane 124-48-1 NC Very Low
1,2-Dibromoethane 106-93-4 NC Very Low
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Substance

Dichlorodifluoromethane
Dichloromethane
Dieldrin

Endrin

Heptachlor
Hexachlorobutadiene
v-Hexechlorocyclohexane
Mercury
N-Nitrosodiphenylamine
Pentachlorophenol
Potassium cyanidem
Selenium

Sodium cyanide
Tetrachloroethene
Trichlorofluoromethane
Water

6-Chloro-m-cresol
Benz{a}anthracene
Benzidine

Benz (e)acephenanthrylene
Benzo[a]pyrene

Chrysene
Dibenz[a,h]anthracene
Fluoranthene

Dioxins (TCDD)

75-0

76-4

92-87-5
205-99-2
50-32-8
218-01-9
53-70-3
206-44-0
1746-01-6

NC
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
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Table 12. References for clay-organic interactions for the 108 selected
substances. For general reference, see Goring and Hamaker (1972), Theng
(1974), MacEwan and Wilson (1980), Rausell-Colom and Serratosa (1987), or

Dragun (1988). Unknown means nothing was found.

involve cation exchange, but are otherwise not discussed further.

§U.QS tance

Acetic Acid

Acetone

Acrolein
Acrylonitrile

Aldrin
Ammonia

Aniline

Arsenic
Aroclor 1260 (PCB 1260)
Benz[a}anthracene

CAS RN

64-19-7

67-64-1

107-02-8
107-13-1

309-00-2
7664-41-7

62-53-3

7440-38-2
11096-82-5
56-55-3

Inorganics typically

Interaction Reference

Brindley and Moll, 1965
Carr and Chih, 1971
Larson and Sherman, 1964
Lord et al., 1983

Acar et al., 1984, 1985
Anderson and Brown, 1981
Barshad, 1952

Bissada et al., 1967
Brindley et al., 1969
Brown and Thomas, 1984
Brown et al., 1983, 1984, 1986
Carr and Chih, 1971
Griffin et al., 1984
Glaeser, 1948

Lord et al., 1983
Mortland, 1970

Ruiz-Amil and MacEwan, 1957
Theng, 1974

Blumstein et al., 1974
Greenland, 1972
Mortensen, 1959
Mortensen, 1962

Yamanaka et al., 1971
Kenega and Goring, 1980
Mortland et al., 1963
Russell, 1965

Anderson and Brown, 1981
Anderson et al., 1981
Briggs, 1981

Brown et al., 1984

Evans et al., 1985
Greene-Kelly, 1955
Furukawa and Brindley, 1973
Heller and Yariv, 1969
Pillai et al., 1982
Tennakoon et al., 1974
Yariv et al., 1968, 1969
inorganic

Dragun and Helling, 1985
unknown
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Substance

Benzene

Benzidine

Benz (e)acephenanthrylene
Benzo[a]pyrene
Benzoic acid

Beryllium
Bis(2-chloroethyl)ether
Bis(chloromethyl)ether
Bis(2-ethylhexyl)phthalate
Bromoform

Bromomethane

2-Butanone

Cadmium

Carbon disulfide

Carbon tetrachloride

Chlordane
Chlorobenzene
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