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Significant Physical Properties
Tetrachloroethylene is a clear, colorless, nonflammable liquid with a distinctive, 

somewhat ethereal odor. The trade names under which it is sold include Perclene, 
Nema and Per Sec.1
Molecular weight:
Specific gravity of liquid: 
Boiling point:
Solubility:

Vapor pressure:

At 25°C and 760 mm. Hg:

165.85
1.61 at 25°C/4°C
121.0°C
Miscible with most organic liquids, insoluble 

in water.
mm. Hg 5 10 18.45 30 40

°C 2.4 14 25 34.4 40.1
Saturated air contains 2.43% (24,300 ppm) 

by volume.
Relative density of saturated air — 1.12 

(air =? 1)
1 ppm = 0.0068 mg/liter
1 mg/liter — 147.4 ppm

I. Hygienic Standards
A, Recommended maximal atmospheric 

concentrations (8 hours): 100 parts 
of tetrachloroethylene vapor per mil­
lion parts of air, by volume (ppm).2 
This is based on human experience and 
animal studies.3

B. Short exposure tolerance: Mild 
inebriation occurred in humans 45 
minutes after exposure to 1,000 ppm 
but narcosis did not result in 95 min­
utes.4

In rats, a single exposure to 6,000 
ppm caused unconsciousness within a 
few minutes, after several hours at

The Committee wishes to acknowledge the assistance of 
Judith Stockberger Nycum in this revision and of the Indus' 
trial Hygiene and Clinical Toxicology Committee of I.M.A. 
for their assistance in the preparation of the medical infor­
mation section of this Guide.

3,000 ppm and not at all at 2,000 ppm 
which was inhaled for 14 hours.5

G. Atmospheric concentration immed­
iately hazardous to life: A con­
centration of 5,000 ppm could be toler­
ated for only six minutes before it 
forced four human subjects to leave 
the chamber to avoid being overcome. 
Vertigo, nausea and retarded mental 
activity resulted during the next ten 
minutes in fresh air.4

A concentration of 20,000 ppm 
caused the death of rats in approxi­
mately 4% minutes and in 12 to 18 
minutes at 12,000 ppm.5

II. Toxic Properties
A. Inhalation: Six humans exposed to 

106 ppm of tetrachloroethylene for one
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hour noticed the odor immediately but 
did not find it objectionable. At 216 
ppm eye irritation usually developed 
within 30 minutes and persisted 
throughout the exposure period. After 
two hours there was no loss of motor 
coordination or mental alertness but 
minimal central nervous system effects 
were noted. Furthermore, at 280 ppm 
four subjects felt that motor coordina­
tion was impaired and that to coordi­
nate required mental effort.5

Groups of six human subjects were 
exposed to as much as 194 ppm for 
187 minutes. Chemical, physiological 
and clinical laboratory studies were car­
ried out and correlated with three dif­
ferent vapor exposures. These data 
may be used to evaluate a three-hour 
exposure and to estimate whether a 
person had been exposed to more than 
an average concentration of 200 ppm 
of tetrachloroethylene vapor.*

An industrial accident resulted in un­
consciousness from an exposure to 
average concentrations of 275 ppm of 
tetrachloroethylene for three hours fol­
lowed by 1,100 ppm for 30 minutes. 
There was apparent clinical recovery 
one hour after exposure but the moni­
tored concentration in the patient’s ex­
pired air diminished slowly over a two- 
week period. During the second and 
third post-exposure weeks, the results of 
liver function tests became abnormal 
which suggested that acute exposure 
had a prolonged effect upon the liver 
and was capable of causing mild hepa­
titis.7

Rats exposed for seven months for 
eight hours per day, five days per week 
to a concentration of 70 ppm exhibited 
no pathological effects, while conges­
tion and slight granular swelling of the 
kidneys and decreased glycogen storage 
in the liver were noted at 230 ppm. 
At 470 ppm, injury to the liver and 
kidney was more prominent.*

Repeated seven-hour inhalation per­
iods of a concentration of 2,500 ppm 
caused rapid death of rats. There was, 
severe central nervous system depres­

sion and frequent loss of consciousness 
without severe organic injury. Rats, 
as well as monkeys and rabbits, toler­
ated repeated exposure to 400 ppm 
without ill effects while guinea pigs 
reacted adversely.5

B. Skin contact: Continuous immersion 
of the thumbs for 40 minutes in tetra- 
chloroethylene resulted in a mild burn­
ing sensation within five to ten min­
utes which progressed to moderate 
burning within 15 to 20 minutes. This 
sensation persisted for ten minutes after 
removal and subsided within one hour. 
In all cases there was marked erythema 
which subsided one to two hours post­
exposure.8 Only one of ten rabbits 
succumbed in a 24-hour covered skin 
penetration test at a dosage level of 
20 ml/kg.9

C. Eye contact: Usually the first warn­
ing of excessive exposure to tetrachloro­
ethylene vapor in man is a mild burn­
ing sensation in the eyes but serious 
eye injury is not likely to follow. Im­
mediate pain and blepharospasm in 
rabbit eyes were noted when tetra­
chloroethylene was sprayed from a pres­
surized fire extinguisher at a distance 
of one foot. The corneal epithelium 
became granular and optically irregu­
lar and patches of epithelium were lost, 
but the eyes recovered completely with­
in two days.10

D. Ingestion: The mouse oral LD5o is 
approximately 8.85 gm/kg undiluted or 
10.9 gm/kg when administered in an 
oil vehicle.11

Browning reports that some cats and 
dogs survived doses as large as 25 ml/kg 
while others died at 4.0 ml/kg.19 Spec- 
tor gives this range as 6.5 to 25 gm/kg 
for dogs.11

III. Industrial Hygiene Practice
A. Industrial uses: Tetrachloroethylene 

is used widely as a solvent in the dry 
cleaning and metal degreasing indus­
tries and also as a chemical inter­
mediate.
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B. Evaluation of exposure:

1. Air sampling and analysis:
(a) Direct field methods: The Da­

vis Halide Meter or any in­
strument calibrated for halo- 
genated hydrocarbons may be 
used.

(b) Laboratory methods: The sul­
fur lamp method and the tech­
nique involving hydrolysis with 
metallic sodium followed 
by the determination of the 
halide content have been used 
for nonspecific determina­
tions,13'14 More specific tech­
niques include the use of in­
frared spectrophotometry and 
gas chromatography.15 The 
tetrachloroethylene vapor may 
be collected on silica gel or in 
plastic bags.13,14,15

C. Hazards and their recommended

control:

1. Inhalation: The solvent vapor may 
be perceptible at concentrations as 
low as 50 ppm. However, an in­
dividual may adapt to the odor 
within a short time, so this level 
cannot be considered as having 
good warning properties. Inhalation 
of vapor above 200 ppm may pre­
sent a hazard in that rapid onset 
of light headedness may result, thus 
increasing the risk of accidental in­
jury,5 Careful handling of tetra­
chloroethylene and proper ventila­
tion should be maintained to keep 
the vapor concentration below the 
recommended TLV level. In the 
case of large spills which may create 
atmospheric concentrations exceed­
ing 20,000 ppm vapor, self-con­
tained breathing apparatus ap­
proved by the U. S. Bureau of 
Mines, should be used,

2. Skin: Tetrachloroethylene liquid
produces minimal discomfort when 
in cursory contact with the skin. 
If it is not confined to the skin be­
neath an impenetrable barrier, there

is little likelihood that toxic amounts 
of the compound will be absorbed 
through the skin during normal in­
dustrial handling.8 However, re­
peated contact should be avoided 
because of the resulting dermatitis, 
due to defatting action, and the 
subsequent enhancement of skin 
penetration.

3, Eyes: Safety glasses should be worn 
if any possibility of eye contact with 
tetrachloroethylene exists as it is 
irritating and causes lacrimation 
and burning. Permanent damage 
would not be expected.

4, Ingestion: Tetrachloroethylene is 
not readily absorbed via the gas­
trointestinal tract as demonstrated 
by animal studies. It is not a ser­
ious hazard unless liver disease is 
already present.

5, Fire and explosion: Although tetra­
chloroethylene is nonflammable and 
nonexplosive, it can be decomposed 
thermally to form such hazardous 
materials as phosgene and hydro­
chloric acid.

IV. Medical Information
A. Emergency treatment: Remove the 

patient from the contaminated area 
and give artificial respiration if needed. 
Any contaminated clothing should be 
removed and the skin area washed 
with soap and water. If the eyes are 
involved they should be flushed im­
mediately with water and then irri­
gated with 0.85% saline for 15 min­
utes. Ingested material should be re­
moved by induction of vomiting or by 
gastric lavage with saline solution.18

B. Special procedures: As with other 
chlorinated solvents, treat symptomati­
cally paying particular attention to 
cardiac rhythm after anesthesia. Oxy­
gen therapy should be used if cardiac 
disturbances occur. Vasopressor drugs 
such as epinephrine are contraindi-

- cated. ’ A low-fat, high-protein, high- 
carbohydrate diet should be maintained
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in cases of liver or kidney involve­
ment.16
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