1,1,2-TRICHLOROETHAE
This substance was considered bya previous Working Group, in 1978 (!AC,
1979). Since that time, new data have become available, and these have been
incorporated into the monograph and taken into consideration in the evaluation.

1. Chemical and Physical Data

1. 1 Synonyms
ehem. Abstr. Services Reg. No.: 79-00-5
ehem. Abstr. Name: 1,1,2-Trichloroethane
IUP AC Systematic Name: 1,1,2-Trichloroethane

Synonym: Ethane trichloride; trichloroethane; beta-trichloroethane; 1,2,2-tri-

chloroethane; vinyl trichloride
1.2 Structural and molecular forrnulae and molecular weight

Ci H

1 1
H - C - C - Ci

1 1
Ci H
C2H3Cl3

MoL. wt: 133.41

1.3 Chemical and physical properties or the pure substance
(a) Description: Clear, colourless liquid with a sweet odour (Verschueren,
1983; Sax & Lewis, 1987; Budavari, 1989)
(b) Boiling-point: 113.8°C (Weast, 1989)

(c) Me/ting-point: -36.5°C (Weast, 1989)

(d) Density 1.4397 at 2O/4°C (Weast, 1989)
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(e) Spectroscopy data 1: Infrared (Sadtler Research Laboratories, 1980, prism

(9721), grating (29465); Pouchert, 1981, 1985a,b), nuclear magnetic
resonance (Sadtler Research Laboratories, 1980, proton (16882, V2), C- 13

(344); Pouchert, 1974, 1983) and mass spectral data (617) have been

reported.

(j Solubility SIightly soluble in water (4.50 g/l at 20°C); soluble in ethanol,

chloroform and diethyl ether (Verschueren, 1983; Weast, 1989)

(g) Volatility Vapour pressure, 19 mm Hg at 20°C, 40 mm Hg at 35°C;
relative vapour density (air = 1), 4.63 (Verschueren, 1983)
(h) Reactivity Reacts with strong oxidizers, strong caustics and met

aIs such

as sodium, potassium, powdered aluminium and magnesium (Sittig,
1985)
(i) Octanol/water partition coeffcient (P): log E 2.07 (Chemical Information

Systems, Inc., 199)
(¡) Conversion facto,2: mg/m3 = 5.46 X ppm
1.4 Technical products and impurities

1,1,2-Trichloroethane is available in the USA as a commercial-grade product,

either stabilized or unstabilized, at a purity of ~ 99%. The stabilzed product
contains sec-butanol (0.5%) and 1,2-butylene oxide (0.25%) (Dow Chemical Co.,
199). 1,1,2-Trichloroethane is also available in research quantities at 95-99.9%

purity for calibration of Iiquid density meters and as agas chromatography
standard (Riedel-de Haen, 1986; Eastman Kodak Co., 1987; American Tokyo Kasei,

1988; Pfaltz & Bauer, 1988; Aldrich Chemical Co., 199).

2. Production, Use, Occurrence and Analysis
2.1 Production and use
(a) Production

1,1,2-Trichloroethane is produced in the USA by the chlorination of
ethylene (see IARC, 1987a). ln a two-stage manufacturing process, this initially
yields 1,2-dichloroethane (see !ARC, 1987b); subsequent chlorination yields
lIn square brackets, spectlUm number in compilation
2Calculated from: mglm3 = (molecular weight/24.45) X ppm, assuming standard temperature
(25°C) and pressure (760 mm Hg)

1,1,2- TRICHLOROE1HANE

339

1,1,2-trichloroethane and hydrochloric acid. ln an alternative production method,
ethylene is combined with hydrochloric acid and oxygen at 28-370°C on a catalyst

of cupric chloride and potassium chloride to yield 1,1,2-trichloroethane and other
chlorinated ethanes (Reed et al., 1988). 1,1,2-Trichloroethane has also been made by
the chlorination ofvinyl chloride (see !AC, 1987c) in a liquid phase at 30-320°C
(Thomas et al., 1982).
There is only one producer in the USA, with an annual production estimated to

be 186 00 tonnes (Reed et al., 1988). 1,1,2-Trichloroethane is also produced by one
company each in France and the UK (Chemical Information Services Ltd, 1988).
(h) Use

Over 95% of the 1,1,2-trichloroethane produced in the USA is used as an
intermediate in the production of vinylidene chloride (see !ARC, 1987d).

Vinylidene chloride is made by dehydrochlorination of 1,1,2-trichloroethane with
an aqueous suspension of calcium hydroxide at about 320 0 C or wi th lime or sodi um

hydroxide (Wiseman, 1972; Reed et al., 1988). 1,1,2-Trichloroethane has two. minor
uses: as a solvent for the coating laid down on films and as a chemical intermediate
or process solvent in pharmaceutical manufacture. It has been used as a solvent for

fats, oils, waxes and resins and, in small amounts, as a solvent for chlorinated
rubber and adhesives (US Environmental Protection Agency, 1980; Sax & Lewis,

1987; Strobel & Grummt, 1987).
(c) Regulatory status and guidelines

Occupational exposure Iimits and guidelines for 1,1,2-trichloroethane are
presented in Table 1.

Table 1. Occupational exposure limits and guidelines ror
i, i ,2-trichloroethane a
Country

Year

Concentration

Interpretation b

(mg/m3)

Australia

1985

45 (skinY

Austria
Belgium

1987
1989
1982
1986
1987
1987
1987

55 (skin)d

90

Brazl
Canada
Chile

Denmark
Finland

45 (skin)

35
45 (skin)
36 (skin)
45 (skin)

45
90 (skin)

TWA
STEL
TWA
TWA
TWA
TWA
TWA
TWA
TWA
STEL
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Table i (contd)

Country

Year

Concentration
3)

(m

Germany

glm

55'

1988

110'

Hungary

1985

Indonesia

1987
1988
1987
1986
1985
1987
1987

J apan
Mexico

Netherlands
Poland
Switzerland
UK

Interpretationb

10

TWA
STEL(30 min)
TWA

55 (skin)
45 (skin)
90 (skin)

STEL
TWA
TWA
TWA
TWA
TWA
TWA
TWA
STEL (10 min)

55 (skin)
45 (skin)
35 (skin)
90

TWA
TWA
TWA
STEL

50
45 (skin)
45 (skin)
45 (skin)
45 (skin)
100

USA

ACGIH
OSHA
Venezuela

1989
1989
1987

tlrom Cook (1987); HeaIth and Safety Executive (1987); American Conference of Governmental Industrial Hygienists (ACGIH) (1989); US OccHA) (1989); United Nations

pational Safety and Health Administration (OS

Environment Programme (199)
lTWA, time-weighted average; STEL, short-term expure limit

CWith a notation of skin absrption
DSuspected of carcinogenic potential

2.2 Occurrence
(a) NaturaJ occurrence

1,1,2-Trichloroethane is not known to occur as a natural product.

(b) Occupational exsure
The US National Occupational Hazard Survey estimated that in 1972-74
112 00 workers were potentially exposed to 1,l,2-trichloroethane (National
Institute for Occupational Safety and Health, 1978)
(c) Multimedia expsure assessment

Nine volunteers in New Jersey (four chemical and oil company workers) and
three in North Carolina (none considered to be occupationally exposed) were
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monItored for exposure to 1,1,2-trichloroethane between J uly and December 1980.
Breathing-zone air, drinking-water, food and breath were monitored. 1,1,2-Trichlo-

roethane was detected in 10 (seven at trace) of the 161 breathing-zone air samples in
New Jersey at 0.14-34.70 J,glm3 and in one of the 60 samples in North CarolIna at
about 0.54 J,g/m3. It was detected in five (four at trace) exhaled breath samples in
New Jersey at 0.07-5.13 J,glm3, with a median concentration of 0.2 J,glm3, and in

none of the 17 exhaled breath samples in North CarolIna (limit of detection, 0.20
J,g/m3). It was not detected in any of the 13 home drinking-water samples for the
volunteers in New Jersey (limit of detection, 0.01 J,g/I) r no information was provided
on home samples for the volunteers in North Carolina) (Wallace et al., 1984).

(d) Air

According to the Toxic Chemical Release Inventory, total emissions of
1,1,2-trichloroethane into the air in the USA in 1987 were approximately 935 tonnes

from 49 locations. Industrial releases to other media were 5.5 tonnes to ambient
water from 12 locations and 4 kg to the land from two locations (National Library of
Medicine, 1989).

Estiilated levels of 1,1,2-trichloroethane in ambient air collected in 1977 from
four sites in Ibervile Parish, LA, USA, ranged from trace to 1.8 J,glm3 (Pellzzari,
1982).

1, 1,2-Trichloroethane was detected in one of ten air samples collected in 1978 at

Bohum-University, Germany, at a concentration of 0.6 J,g/m3, in three of 12 air
samples from Bochum-Kemnade at 0.3-0.8 J,g/m3, and in three of 12 air samples

from Bochum City at 0.8-17 J,g/m3; the mean concentration of 1,1,2-trichloroethane in air samples from Bochum and vicinity was 0.4 J,g/m3 (Bauer, 1981).
ln a review of data on the presence of volatile organic chemicals in the US
atmosphere in 1970-80, a median concentration of 0.082 J,glm3 1,1,2-trichloruethane was reported for the 760 data points examined, 0.076 J,glm3 (667 data points)
for urban/suburban areas, and 0.5 J,g/m3 (91 data points) close to industrial sources
(Brodzinsky & Singh, 1983).

Air samples collected in 10 US cIties in 1979-81 contained mean concentrations of 0.033-0.022 J,glm3 1,1,2-trichloroethane (Singh et al., 1983).

The mean concentration of 1,1,2-trichloroethane in indoor winter air samples

collected in 1982 from 11 homes in Knoxvlle, TN, USA, was 14.1 llglm3; the
compound was not detected (c: 1 J,glm3) in any outdoor air sample (Gupta et al.,
1984).
r.,
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(e) Water and sediments

Of 10 water supplies surveyed by the US Environmental Protection Agency
(1980), only one contained 1,1,2-trichloroethane; a study of finished water froID a

metropolitan area reported concentrations of 0.1-8.5 llg/L. The highest concen-

trations of 1,l,2-trichloroethane in samples collected in 1977-79 in ground- and
surface water in New Jersey, USA, were 31.1 llg/l and 18.7 llg/l, respectively; the
pound was detected in 72 of 1069 groundwater samples and in 53 of 603 surface
water samples (Page, 1981).
corn

Samples of Rhine River water collected near Lobith, Germany, between April
and December 1976 contained levels of 1,1,2-trichloroethane ranging froID not
detected to 1.0 llg!, with a mean of 0.2 llg/L. Levels in drinking-water samples
collected from 100 cities in western Germany in 1977 ranged from not detected to

5.8 llg/l (Bauer, 1981).
1,1,2-Trichloroethane was not detected in raw water samples collected in 1979
from 30 Canadian water treatment facilties but was found in two samples oftreated

an concentration of .: 1 llg/l (max, 7 llg/l) (Otson et al., 1982).
Tap-water samples (30 each) collected in 1981 in Tübingen, Germany, from the

water at a me

local water supply contained an average concentration of 1,1,2-trichloroethane of
0.05 llg/l (range, 0.03-0.09 llg/l); and samples from the Lake Constance water supply

(sampled in Tübingen) contained an average of 0.01 llg/l (range, 0.00-0.02 l1g/l)
(Hagenmaier et al., 1982).
1,1,2-Trichloroethane was detected at concentrations greater than 10 l1g/l in 58

of 1982 US industrial wastewater samples. The minimum and maxmum concentrations found were 12 l1g/1 and 340 l1g/l, respectively. The industrial wastewaters

in which 1,1,2-trichloroethane was identified include those from factories
producing adhesives/sealants, iron/steel foundries, laundries, factories producing,
mechanical products, organics/plastics and paint/ink, petroleum refineries, plants
for pharmaceuticals and phosphates, printing/publishing establishments and
timber mils (Thomas et al., 1982).

According to the US Environmental Protection Agency, the entrance of
1,1,2-trichloroethane into groundwater and surface water most probably occurs
through the direct discharge of chemical wastes into water and the disposaI ofwaste

into landfills, with subsequent leaching of the chemical to groundwater.
1,l,2-Trichloroethane was found in 66% of 399 drinking-water samples from New

Jersey, USA, with groundwater sources. Concentrations were distributed as
follows: 203 samples, .: 1 l1g/I; 141 samples, 1-10 l1g/I; 55 samples, 10-100 l1g/I; one

sample, ~ 100 l1g/L. 1,1,2-Trichloroethane was also detected in 50 of 372 well-water

samples (maxmum, 300 l1g!) from Long Island, NY, in 1978 (Thomas et al., 1982).
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Tap-water samples collected in 1981 from Port Robinson, Niagara Falls and
Chippawa, Ontario, Canada, contained concentrations of 0.48, 0.045-0.12 and 0.15
J.g11 1,1,2-trichloroethane, respectively. Surface water samples' collected from 17
sites in 1980 and 19 sites in 1981 in the same vicinity (Welland River watershed)
contained concentrations ranging from not detected to trace ( .( 0.04 J.g/l) (Kaiser

& Comba, 1983).
ln the 1982 Nationwide Urban Runoff Program, 1,l,2-trichloroethane was
detected in samples from one of

the 15 reporting cities at a range of

2-3 J.g/1 (Cole et

al., 1984).

pIes collected in Suffolk County,
NY, USA, 5.9% from community water systems and 4.5% from other water systems
Of approximately 20 00 groundwater sam

(non-community and private wells) contained 1,1,2-trichloroethane. The maximal

concentration was 13 J.g11 in community water systems and 1 Jlg/I in noncommunity water systems; none was detected in private wells (Zaki, 1986).

ln 1985, the California Department of Health Seivices carried out a survey in
which the water samples from 2949 wells throughout California were analysed for
organic contaminants; 1,1,2-trichloroethane was found at concentrations ranging
from 0.7 to 1.1 J.g/1 in four wells (Reed et al., 1988).
if Human tissues

The mean concentrations (micrograms per kilogram fresh weight) of
1,1,2-trichloroethane in human tissues samples collected in 1978 from the general

population in the Ruhr District of Germany were: kidney capsule fat, 6.1 (max.,
35.7); hypodermal fat, 13.9 (max., 158.6); lung, 2.3 (max., 34.0); liver, 2.6 (max., 25.3);
and muscle, 17.2 (Bauer, 1981).
(g) Other

1,1,2-Trichloroethane has been identified as a by-product in the production of
polyvinyl chloride plastics; it constituted 40% of the volatile components of a
by-product known as EDC-tar collected from a Swedish factory (Rosenberg et al.,
1975).
1,1,2-Trichloroethane was identified as an impurity in nine of 22 samples of

commercial 1,1, 1-trichloroethane, at concentrations ranging from 300 to 3015 J.g/ml
(Henschler et al., 1980).
2.3 Analysis

Selected methods for the analysis of 1,1,2-trichloroethane in air and water are

identified in Table 2. The US Environmental Protection Agency methods for
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analysing water (Methods 8010 and 8240) have also been applied to liquid and solid
wastes. Volatile components of solid-waste samples are first extracted with

methanol prior to purge-and-trap concentration and analysis by gas chromatography-electrolytic conductivity detection (Method 8010) or gas chromatographyTable 2. Methods ror the analysis or i,i,2-trichloroethane
Asay

Sample

Sample prepartiona

Air

Adrb on activated char-

matri

Limit of

Reference

procureb

detectionC

GeIFD

0.01 mg
per sample

EUer (1987) Loge

10 ppm

US Environmental Proteetion Agency (1988a)
(Method TO-14); Loge
(1989b)

coal; desorb (cabon disul-

(1989a)

fide); inject aliquot
CoUeet whole air sam

Ge/FID

pIe

in pasivated stainless steel
canIster
Draw air through tube;
compare reaetion with

(54.6 mg/m3)

Colorimetrie NR

SKC Ine. (199)

Fr-IR

Loge (1989c)

standard char
Breath

CoUeet in plastie bag;
evacuate ceU; draw sam

10 ppm
(54.6 mg/m3)

pIe

in and scan
Water

Purge (inert gas); trap
(OV-1 on Chromosorb-

GC/ECD

0.02 )1g/1

GC/MS

5.0 )1g/1

GC/ECD

0.04 )1g/1

GC/MS

0.10 )1g/1

GC/MS

10 )1g/1

W rrenaxsilca gel); desorb
as vapour (heat to 180. C,

baekfush with inert gas)
onto paeked GC column
Water

Purge (inert gas); trap
(OV-1 on Chromosorb-W/

Tenaxsilca gel); desorb as
vapour (heat to 180.C,

baekfush with inert gas)
onto capilar GC column
Add internaI standard
(isotope-Iabelled 1,1,2-triehloroethane); purge; trap

US Environmental Protection Agency (1988b)
(Method 601)
US Environmental Protection Agency (1988)
(Method 624)

US Environmental Proteetion Agency (198&)
(Method 502.2)
US Environmental Protection Agency (1988)
(Method 524.2)

US Environmental Protection Agency (1988t)
(Method 1624)

and desorb as above
aa, gas ehromatograph

bGCIFD, gas chromatography/fame ionization deteetion; Fr-IR, Fourier transform/infrared
spectrospy; GCIECD, gas ehromatography/eleetrolytic conduetivity detection; GC/MS, gas
chromatography/mas spetrometry
l", not reported
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mass spectrometry (Method 8240). The detection lImit using Method 8010 is 0.02

J.g/I, and the practical quantification lImit using Method 8240 is 5 Jlg/I for
groundwater and 5 J.g/kg for soil/sediment samples (US Environmental Protection
Agency, 1986a,b). Method 624 has also been adapted to the analysis of 1,1,2trichloroethane in fish, with an estimated detection limit of 10 Jlg/kg (Easley et al.,
1981).

3. Biological Data Relevant to the Evaluation of
Carcinogenic Risk to Humans
3.1 Carcinogenicity studies in anirnals (Table 3)
(a) Oral administration

Mouse: Groups of 50 male and 50 female B6C3F 1 mice, five weeks of age,

received technical-grade 1,1,2-trichloroethane (one batch; purity, 99,91 and 95% in
three analyses over a one-year period rimpurities unspecified)) in corn oil by gavage
on five consecutive days per week for 78 weeks. Law-dose and high-dose animaIs
received, respectively, 150 and 300 mg/kg bw per day for eight weeks and then 20
and 40 mg/kg bw per day for 70 weeks, followed by 12- 13 weeks without treatment,

after which the experiment was terminated. The time-weighted average doses were
195 and 390 mg/kg bw per day, respectively rcalculated over seven days per week).
Groups of 20 male and 20 female mice either received corn oil alone and served as
troIs or remained untreated and served as matched untreated
controls. At least 50% of the male mice in each group were alIve at week 86; 50% of
the female mice were stil alive after 90, 89,58 and 81 weeks in the untreated control,
vehicIe control, low-dose and high-dose groups, respectively. The incidence of
matched vehicIe con

hepatocellular neoplasms r reported as carcinomas) was increased significantly
(p .c 0.01) in aIl treated groups: males-2/17 (untreated controls, 2/20 vehicIe

controls, 18/49 low-dose animaIs and 37/49 high-dose animaIs; in females-2/20
untreated controls, 0/20 vehicIe controls, 16/48 low-dose animaIs and 40/45 highdose animaIs. Adrenal phaeochromocytomas were present in 8/48 high-dose males

and in 12/43 high-dose females, but in no other group (National Cancer Institute,
1978).

Rat: Groups of 50 male and 50 female Osborne-Mendel rats, six weeks of age,
received technical-grade 1,1,2-trichloroethane (see above) in corn oH by gavage on
five consecutive days a week for 78 weeks. Law-dose and high-dose groups received,

respectively, 35 and 70 mg/kg bw per day for 20 weeks, then 50 and 100 mg!g bw per

day for 58 weeks and were left untreated for the subsequent 34-35 weeks. The
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time-weighted average doses were 46 and 92 mg/kg bw per day (calculated over
seven days per week). Groups of 20 male and 20 female rats either recived corn oH
alone and served as matched vehicle controls or remained untreated and served as
troIs. At least 50% of the male rats in untreated, low-dose
matched untreated con

and high-dose control groups survived more than 96 weeks; 50% of the females in
the untreated control, low-dose and high-dose groups survived more th

an 105

weeks. Vehicle control groups had unexpectedly poor survival, with only 5% (1/20)

of males and 20% (4/20) of females stil alive at the end of the study; the authors did
not, therefore, include them in statistical comparisons. No statistically significant

increase in tumour incidence was found, either in males or in females (National
Cancer Institute, 1978).

ln a screening assay based on the production of )'-glutamyltranspeptidase-positive foci in rat liver, 10 male Osborne-Mendel rats (weighing 180-

23 g when received and observed for a further five days before the start of the

experiment) were given a single dose of 0.52 mmol/kg bw ((69.4 mg) maxmum
tolerated dose) 1,l,2-trichloroethane (98% pure) in corn oil by gavage 24 h following
a two-thirds partial hepatectomy. Ten male rats given 2 ml/kg bw corn oil following

partial hepatectomy served as vehicle controls. Six days after partial hepatectomy,
the rats were given 0.05% (w/w) phenobarbital in the diet for seven weeks; theywere

then transferred to their regular diet for seven more days, at which time they were
sacrificed. The number of foci/cm2liver in rats given 1,1,2-trichloroethane was not
greater than that in the vehicle controls (numbers of foci not reported). ln further
studies, groups of 10 male rats were given a single initiating dose of 30 mg/kg bw
N-nitrosodiethylamine in 5 ml water or water alone by intraperitoneal injection 24 h

after a two-thirds partial hepatectomy. Six days later, the rats were given 0.52
mmol/kg bw 1,1,2-trichloroethane in corn oil or corn oil alone by gavage on five days
per week for seven weeks. ln rats initiated with N-nitrosodiethylamine, 1,1,2trichloroethane significantly increased the incidence of )'-glutamyltranspeptidasepositive foci/cm2 liver: control (N-nitrosodiethylamine plus corn oH),

1.6 :l 0.3 (SD); treated, 6.3 :l 2.2 (p -: 0.05, Student s t test). ln rats not ini tiated wi th

N-nitrosodiethylamine, 1,l,2-trichloroethane also produced a significant increase
in the number of foci/cm2 liver: control (water plus corn oiI), 0.4 :l 0.2; treated,
4.4 :l 1.3 (p -: 0.05) (Story et aL., 1986).

(b) Subcutaneous injection
Rat: Groups of 50 male and 50 female Sprague-Dawley rats (20-250 g) were
given 15.37 or 46.77 J.mol (2.05 or 6.24 mg)!, 1,2-trichloroethane (:: 99% pure) in

0.25 ml dimethylsulfoxide by subcutaneous injection once a week for two years.

Groups of 35 male and 50 female rats given 0.25 ml dimethylsulfoxide on the same

dosing schedule served as vehicle controls; groups of the same size without
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treatment served as untreated controls. The median survival time was:
males - untreated control, 100 weeks; vehicle control, 87 weeks; low-dose, 90 weeks;

high-dose, 85 weeks; females-untreated control, 91 weeks; vehicle control, 95
weeks; low-dose, 86 weeks; high-dose, 83 weeks. Sarcomas occurred at various sites

in iione of the untreated controls, in 2/35 and 3/50 vehicle control, ¡n 4/50 and 3/50
low-dose and in 8/50 and 5/50 high-dose rats. The proportion of low- or high-dose
rats with sarcomas was not significantly larger than that of vehicle con

(Norpoth et al., 1988).

troIs

3.2 Other relevant data
(a) Experimental systems

(i) Absorption, distribution, exretion and metabolism
The blood/gas partition coefficient (at 37°C) of 1,1,2-trichloroethane in rats
was 58 (Gargas et aL., 1989), and the blood serum/gas partition coefficient (at 25°C)

ans was 56 (Morgan et al., 1972); these findings predict that this compound is
readily absorbed by inhalation.
in hum

1,1,2-Trichloroethane is absorbed through mouse skin (Tsuruta, 1975): when

a
of mouse skin, 5.7 llmol (763 llg) were absorbed after 15 min, 0.015 llmol (2 llg) was
5.4 mmol (0.5 ml) of undiluted 1, 1,2-trichloroethane were applied to a 2.92-cm2 are

eliminated in expired air, and the balance was retained in the body. The
percutaneous absorption rate was 130 nmol/min per cm2 of skin. Skin absorption

was confirmed in guinea-pigs (Jakobson et al., 1977).
ln mice exposed to 100 ppm (5445 mg/m3) 1,1,2-trichloroethane by wholebody inhalation for 1 h, the highest concentrations of the halocarbon immediately

after exposure were found in fat, followed by liver and kidney (Takahara, 1986).
ln dogs given undiluted 1,1,2-trichloroethane (0.375 or 0.75 mmol/kg, 50 or 100
mg/kg) intravenously, about 20 or 30%, respectively, was eliminated in the expired

air within 60 min (Hobara et al., 1981).
The metabolic kinetic constants for 1,1,2-trichloroethane in rats exposed in
vivo by inhalation to 501 ppm £2.7 g/m3) for 6 h were Km = 0.75 mg/l (5.63 llM) and
Vmax = 7.70 mg/kg per h (57.7 llmol/kg per h) (Gargas & Andersen, 1989).
14C-1,1,2-Trichloroethane (0.75- 1.5 mmol/kg, 100-20 mg/kg) was given in olive

oH to mice by intraperitoneal injection, and the elimination of radiolabel was
followed for three days (Yllner, 1971); 73-87% of the dose was eliminated io the

urine, 0.1-2% in the feces and 16-22% in expired air, largely (60%) as 14C-carbon

dioxide. Several urinary metabolites were identified: chloroacetic acid (6-31%
of urinary radioactivity), free S-carboxymethylcysteine (29-46%), conjugated
S-carboxymethylcysteine (3- 10%), thiodiacetic acid (38-42%), 2,2-dichloroethanol

l,
.i

00

Table 3. Sumrnary of carcinogenicity studies or 1,1,2-trichloroethane in experimental anirnals
Reference

National Cancer
Institute (1978)

Speies/
stran

Mouse

Sex

M

B63F 1

Dos

Exrimental parameter/

schedule

observtion

Institute (1978)

M

1

2

3

390
18/50
37/49
8/48

Dos (mg/g TWA)

0*

0*

195

gavage,

Survval (91 weeks)

11/20
2/17

25/50
18/49
0/49

corn oH,

Hepatocllular cacinoma

78 weeks

Adrenal phaeochromocoma 0/18

10/20
2/20
0/20

Dos (mg/g TWA)

0*

0*

195

Survval (91 weeks)

11/20
2/20

Adrenal phaeochromocoma 0/20

18/20
0/20
0/20

21/50
16/48
0/48

390
15/50
40/45
12/43

5 d/week,

Dos (mg/g TWA)

0*

0*

gavage,

Survval (111 weeks)

6/20

1/20

46
11/50

92
15/50

Hepatocllular cacinoma
Rat
OsborneMendel

0

5 d/wek,

F

National Cancer

Significance

Group

a

Norpth et al.
(1988)

SpragueDawley

M

Dos (mglg TWA)

0*

0*

Survval (111 weeks)

8/20

4/20

1/wek,

Dos (J.moVrat)

Ou

Ou

s.c. inj.,
dimethyl
sulfoxide,

Survvl (median days)

696
0/35

Sarcoma (not necessarly
at injection site)

46
32/50

92
21/50

605

15.37
633

2/35

4/50

46.77
594
8/50

~
p .: 0.001

P = 0.00

a:

0
Z
0
0

Ou

Ou

Survval (median days)

639
0/50

3/50

iFWA time-weighted average
*Group 0, untreated; group 1, corn oH
**Group 0, untreated; group 1, 0.25 ml dimethylsulfoxide

â
B
a:

tr
N

Dos (J.moVrat)

Sarcoma (not necessarly at
injection site)

en

VI

2 year

F

-

::

78 weeks

Rat

p = 0.003

~

corn oH,

F

p .: 0.001

66

15.37
602
3/50

46.77
584
5/50
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(1-2%), oxalic acid (about 0.5%) and trichloroacetic acid (1.4-2.3%). The latter

compound may be formed from an impurity or may be a metabolite of 1,1,2trichloroethane.
Thiodiglycolic acid (about 20% of the dose) was identified as a urinary
metabolite of 1,1,2-trichloroethane given intraperitoneally (40 or 160 l.mol (5.3 or
21.3 mg)/rat) in corn oil to rats (Norpoth et al., 1988).
Daily oral doses of 1,1,2-trichloroethane (0.52 mmol/kg (70 mg/kg) to rats and
2.24 l.moI/kg (300 mg/kg) to mice) on five days per week for four weeks followed by a
single dose of 14C_ 1, 1,2-trichloroethane in corn oil resulted in elimination of about

7-9 or 3-5% of the dose in the expired air as 1,l,2-trichloroethane and volatile
metabolites or as 14C-carbon dioxide, respectively, by 48 h (Mitoma et al., 1985).
The excreta contained about 75% of the administered radiolabel, and 2-4% was
retained in the carcass. S-Carboxymethylcysteine, thiodiacetic acid and chloro-

acetic acid were identified as urinary metabolites in both rats and mice.
1,1,2-Trichloroethane is metabolized by rat hepatic cytochromes P450 to

chloroacetic acid (Ivanetich & Van den Honert, 1981) and to inorganic chloride
(Van Dyke & Wineman, 1971; Van Dyke & Gandolfi, 1975).
When 14C_ 1, 1,2-trichloroethane was incubated in air with primary cultures of

rat hepatocytes isolated from phenobarbital-treated rats, covalent binding of

1,1,2-trichloroethane metabolites to protein (about 1.6 nmol/mgprotein per 30 min)
and to lipid (about 5 nmol/mg lipid phosphorus) was detected (DiRenzo et al., 1984).
(ii) Toxic effects

The single-dose oral LDsos (in 10% Emulphor in water) of 1,1,2-trichloroethanein male and female CD-1 mice were estimated to be 378 and 491 mg/kg bw,

respectively (White et al., 1985). Six-hour LCso values of 1654 (9 g/m3) and 416 ppm
(2.3 g/m3) 1,1,2-trichloroethane by whole-body inhalation have been reported for

male Sprague-Dawley rats and for mice (sex and strain not specified), respectively
(Bonnet et al., 1980). Percutaneous applications of undiluted 1,l,2-trichloroethane
at doses of 0.5 or 2.0 ml/3.1 cm2 skin to male and female guinea-pigs resulted in
100% mortality; 0.25 ml was lethal for 25% of the animaIs (Wahlberg, 1976).

0.25-2.0 ml/animal 1,l,2-trichloroethane to male
and female guinea-pigs was also Iethal to aIl animaIs (Wahlberg & Boman, 1979).
Intraperitoneal administration of

Signs of toxicity included sedation, gastric.irritation, lung haemorrhage and lIver
and kidney damage (White et al., 1985).

Daily administration of 3.8 or 38 mg/kg bw 1,1,2-trichloroethane by gavage (in
10% Emulphor in water) to male and female CD-1 mice for 14 days had no
significant toxic effect (Sanders et al., 1985; White et al., 1985).

!:-',",__
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Administration of 0.02, 0.2 or 2 gll 1,1,2-trichloroethane in the drinking-water
of male and female CD- 1 mice for 90 days (calculated daily doses: males-4.4, 46 or

305 mg/kg bw; females-3.9, 44 or 384 mg!g bw) resulted in boyweight reduction,
depressed peritoneal macrophage function and decreased Hver glutathione levels in

males; decreased haematocrit and haemoglobin levels in females; and increased
serum alkalIne phosphatase activities and decreased haemagglutination titres in
males and females at sorne doses. No other significant toxic effect was observed
(Sanders et al., 1985; White et al., 1985).

1,l,2-Trichloroethane significantly increased the total number of enzymealtered foci in lIvers of Osborne-Mendel rats when administered after treatment
with N-nitrosodiethylamine (Milman et al., 1988; see also section 3.1).
(iii) Effects on reproduction and prenatal toxicity

ln a developmental toxicity screening study, 1,1,2-trichloroethane given orally
in corn oil at a dose that killed 3/30 pregnant mice caused no developmental toxicity
in offspring of survivors (Seidenberg et al., 1986).

(iv) Genetic and related effects (Table 4)
The genetic and related effects of 1,1,2-trichloroethane have been reviewed
(Infante & Tsongas, 1982).

1,1,2-Trichloroethane did not induce mutation in Salmonella tyhimurium. It
caused chromosome malsegregation in Aspergillus nidulans and morphological
transformation of BALB/c 3T3 cells. 1,1,2-Trichloroethane bound to DNA in vitro
(DiRenzo et aL., 1982) and to DNA, RNA and protein of various organs following
treatment of rodents in vivo (Mazzllo et al., 1986). Strong S-phase induction but no
unscheduled DNA synthesis was observed in livers of treated mice.
A study in which a negative response was reported in S. tyhimurium and
positive responses in tests for unscheduled DNA synthesis in rat hepatocytes and
for transformation in BALB/c 3T3 cells could not be evaluated (details not given)
(Mil

man et al., 1988).

(b) Humans

(i) Absorption, distribution, excretion and metabolism
When 38CI_ 1, 1,2-trichloroethane was administered by inhalation at a dose of

about 5 mg/subject in a single breath to human volunteers (subject weight and

gender not stated), about 3% of the administered radiolabel was eliminated in the
breath within 1 h. Urinary excretion of 38Cl amounted to -c 0.01% of the dose/min
(Morgan et al., 1970).
(ii) Toxic effects

No data were available to the Working Group.

Table 4. Genetic and related etTects of 1,1,2-trichloroethane
Test system

ResuIt

Dose

Reference

LEDIHID
Without
exogenous
metabolic
system
SAO, Salmonella typhimurium TA1oo, revers mutation

With
exogenous
metabolic
system
o

SAO, Salmonella typhimurium TA1oo, revers mutation
SAO, Salmonella typhimurium TA1oo, revers mutation
SA2, Salmonella typhimurium TA102, revers mutation

SA5, Salmonella typhimurium TA1535, revers mutation
SA5, Salmonella typhimurium TA1535, revers mutation
SA9, Salmonella typhimurium TA98, revers mutation
SA9, Salmonella typhimurium TA98, revers mutation
SAS, Salmonella typhimurium TA97, revers mutation

ANN, Aspergllus nidulans, chromosome malsegregation
ANG, Aspergllus nidulans, genetic crossing over
lBM, Cell transformation, BAL/c3T3 mouse ce

Ils in vitro

???, S-phase sythesis induction, mouse hepatoces in vivo
UV, Unscheduled DNA sythesis, mouse hepatoces in vivo
BVD, Binding to DNA, mouse cells in vivo
BVD, Binding to DNA, rat cells in vivo
Bvp Binding to RNA and protein, rat cells in vivo
Bvp Binding to RNA and protein, mouse cells in vivo

O. ~~
5300. ~~
0.000
O. ~~
3900. ~~
5300. ~~
5300. ~~
O. ~~
O. ~~

+

o
o

750.~~
750.~~

(+ )
+

o
o
o
o
o
o
o

25.000
O. ~~

+
+
+
+

100. ~~
0.800
0.800
0.8000

0.800

Simmon et al. (1977)a

Barber et al. (1981)a
Mersh-Sunderman (1989)b
Mersh-Sunderman (1989)C

Rannug et al. (1978)
Barber et al. (1981)a
Barber et al. (1981)a
Mersh-Sunderman (1989)b
Mersh-Sunderman (1989)b

Crebell et al. (1988)
Crebell et al. (1988)
Th et al. (1985)a

Mirslis et aL. (1989)
Mirslis et al. (1989)
Mazullo et al. (1986)
Mazullo et al. (1986)
Mazullo et al. (1986)
Mazullo et al. (1986)

J..
N

-~

(j
:i

t"

o:i
o
~
~
tr

OClosd container
~egative in closd container, standard test, or spot test
CNegative in standard test, spot test

v.

..

UI
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(iii) Effects on reproduction and prenatal toxicity

No data were available to the Working Group.

(iv) Genetic and related effects
No data were avaIlable to the Working Group.
3.3 Case reports and epidemiological studies or carcinogenicity to humans

No data were avaIlable to the Working Group.

4. Summary of Data Reported and Evaluation
4.1 Exposure data

1,l,2-Trichloroethane is used as an intermediate in the production ofvinylidene
chloride and, to a lesser extent, as a special-purpose indus

trial solvent and as a

chemical intermediate in other processes. It has been detected in drinking-water as
weIl as in untreated groundwater and surface water in sorne locations; it may occur

mainly as a result of industrial emissions.
4.2 Experimental carcinogenicity data
1, 1,2-Trichloroethane was tested for carcinogenicity in a two-year study in male

and female B6C3F 1 mice and Osborne-Mendel rats by oral administration and in
Sprague-Dawley rats by subcutaneous injection. ln the studies by oral adminis-

tration, 1,1,2-trichloroethane produced hepatocellular neoplasms and adrenal
phaeochromocytomas in mice of each sex but did not significantly increase the
proportion of rats with neoplasms at any site relative to untreated controls. ln the

study in rats by subcutaneous injection, 1,1,2-trichloroethane did not increase the
incidence of neoplasms.
ln a screening assay for )'-glutamyltranspeptidase-positive foci in the liver of
male Osborne-Mendel rats, 1,l,2-trichloroethane did not increase the ~umber of
foci in the liver in the initiation protocol (single injection), but the number was
increased in the promotion protocol (repeated injections), with orwithout initiation
by N-nitrosodiethylamine.

4.3 Human carcinogenicity data
No data were available to the Working Group.
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4.4 Other relevant data
1,1,2-Trichloroethane was not mutagenic to bacteria. ln single studies, it

induced chromosomal malsegregation in a fungus and transformation in cultured
mammalian cells. S-Phase induction, but not unscheduled DNA synthesis, was
observed in mice after treatment in vivo.
4.5 Evaluationl

There is limited evidence for the carcinogenicity of 1,1,2-trichloroethane in
experimental animaIs.

No data were available froID studies in. humans on the carcinogenicity of
1,1,2-trichloroethane.

Overall evaluation
1,1,2-Trichloroethane is not classifiable as to its carcinogenicity to humans
(Group 3).
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