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Vinyl Chioride
(Chioroethene)

CH:=CHC1

Chemical Abstracts Registry No. 75014

Significant Physical Properties
Vinyl chloride is a coloriess gas at standard conditions but is usually handied as a liquid.

Molecular weight

Melting point

Boiling point

Vapor pressure

Explosive limits, vol % in air

Liquid density, g/ m! at 25°C

Autoignition temperature

Flash point

Vapor density (air=})

1 ppm

I mg/liter

62.50
153.7
13.8

130 470 1293 2943
-5 -2 0 25

-78°C (Cleveland Open Cup)
2.55 at 25°C and 760 mm
—0.00255 mg/ liter

391 ppm

Hygienic $tanderds

A. WORKDAY EXPOSURE CONCENTRA-
TIONS: The Occupational Safety and
Health Administration promulgated &
standard for exposure to vinyl chioride'”’
effective April 1, 1975. The standard set
the permissible exposure limit as not
greater than | ppm averaged over any 8-
hour period. OSHA classifies vinyl
chloride as a cancer-suspect agent. In
1975, The American Conference of
Governmental Industrial Hygienists'
TLVs list placed vinyl chloride in the
intended changes group and classified it
ic., human carcinogen awaiting reassign-
ment of TLV pending further data
acquisition.
SHORT TERM EXPOSURE CONCENTRA-
TIONS: OSHA'"' restricts short term
<¢Xposures to a maximum concentration of
5 ppm averaged over any perind not
exceeding 15 minutes. Direct coatact with
liquid viny! chloride is prohibited. Prior to
1975 ACGIH recommended a 500 ppm
ceiling concentration.
ATMOSPHERIC CONCENTRATION IMME-
DIATELY HAZARDOUS TO LIFE: Mice and

The Commitior wuhes to acknowlsdge the ssistance of
Roger L. Dumel in the preparstion of this Hygienic Guide.

rats survived 30 minute exposures to
100,000 ppm but were killed by 300,000
ppm. A two hour exposure to rats at
150,000 ppm caused respiratory faiture.”!
Guinea pigs were killed by 200,000 to
400,000.

Toxic Properties

Prior to 1974, the primary hazard of

occupational exposure to vinyl chloride was

considered to be due to its anesthetic and
explosive properties. There was conflicting
opinion as to the significance of pathological
changes in the liver of dogs. guines pigs, rabbits
and rats exposed for periods up 1o six months.

Onr January 22, 1974 NIOSH disclosed that B.

F. Goodrich had reported that deaths of several

of its employves from angiosarcoma of the liver

may have been occmpationally related.

Subscquent investigation led to the

promuigation of CFR 1910.1017 Standard for

Exposure to Vinyl Chloride, effective April I,

1975,

A. INHALATION: The primary effect of acute
expastre to vinyl chloride is narcosis. Two
industrial Jeaths are reported from acute
exposure to vinyl chloride!” The first
signs of intoxication appeared at 8000-
12000 ppm when human volunteers were
cxposed for five minute periods to 4000,
2000, 12000, 16000 and 20000 ppm.
Exposures to 13 human volunteers for 7-
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1/2 bours to 50, 200 and 300 ppm
produced no climical changes or
peurological responses.’”’ Filstova and
Gromsberg®' reported apgionerosis of a
spastic character in workers expowed to 20-
315 ppm vinyl chioride in a pelyviayl

chloride process. Wilson. e7 al.'” reported -

several cases of acroostcolysis in the hands
of workmen working in vinyl chloride
polymerization processes; no estimates of
exposure levels were cited. Suciu. er ol
reported the presence of *marcotic
syndrome”, asthenic nervous symptoms.
Raynaud's syndrome and hepatomeglia
among & group of 186 employees working
in polyvinyl chioride piamix. exposure
levels were not quantified. Mahoni™
observed that vinyl chloride inhalation
produced in rats. Zymbal gland
carcinomas, nephroblastomas, angio-
sarcomas and angiomas of the liver and
other sites, skin carcinomas, hepatomas
and brain neuroblastomas: in mice, lung
adenomas, Mammary carcinomas,
angiosarcomas and angiomas of the liver
and other sites, skin epithelial tumors; in
hamsters, liver angiosarcomas. Several
reports''*'*' make reference to the
mutagenic potential of vinyl chloride. An
excess of chromosomal aberration in
lymphocytes of workers exposed to vinyl
chloride as compared to controis was
omd.(livlll

SKIN CONTACT: Rapid evaporation of
liquid vinyl chloride in contact with
clothing or skin may cause freezing or frost
bite. Inhibited vinyl chloride may leave a
residue in clothing that could cause skin
irritation.

EYE CONTACT: Eye contact with liquid
vinyl chloride may cause frost bite.
INGESTION: The quantity of vinyl chloride
likely to be ingested incidential to
industrial handling will not cause injury.

Industrisi Hyglene Practice

A

INDUSTRIAL USES AND OCCURRENCES:
Most of the vinyl chloride produced is
polymerized to polyvinyl chloride. It is
also copolymerized with other monomers
and is used as a chemical intermediate,
EVALUATION OF EXPOSURE:
1. Air Sampling and Analysis:

a  Direct field methods:

(1) Combustion type instru-
ments may be used in the
absence of imterfering
substances.''”

(2) Gas Chromatography is the
method of choice when more
than oue air contaminant is
present.

b. Personnel monitoring methods:

(1) Adsorption oan charcoal and
desorption with carbon
disulfide followed by gas
chromatographic measare-

ment 15 the method of
choice,'™

C. HAZARDS AND THEIR RECOMMENDED

CONTROL. The imminent danger when
uncontrolied conditions exist are fire and
explosion. Vimyl chiloride polymerizes
readily in the prevence of air. sunlight or
beat."" but is saflsty shipped in commerce
without a polymerization inhibitor.

Uncontrolied polymerization may causc

closed vessels to explode. The odor is not

detectable below 4000 ppm by many
persons and therefore is not an adequate

WATRIng Property to prevent overexposure

by inbalation.

1. Inhetation: There is little dispute that
viny! chloride is carcinogenic to man.
OSHA has concluded that employec
exposures to vinyl chloride must be
limited to a one ppm time-weighted
average and to a ceiling concentration
of five ppm. NIOSH approved
chemical cartridge respirators arc the
minimum respiratory protective
equipment for performing any task in
vapor concentrations that exceed the
above limitations. Sampling, dis-
connecting tramzfer lines, entry of
storage and polymerization vemsels are
tasks that have high potential for
overexposure and that require work
practices and engineering controls to
limit exposure.

2. Skin comiact: Protective garments are
to be worn to preveat skin contact
with liquid vinyl chloride or with
polyvinyl chloride residue from vessel
walls,

3. Eye contact: Prevent eye contact by
use of chemical safety goggles
whenever there is danger of the liquid
entering the eyes.

4. Fire and explosion: Since vinyl

chloride is a gas at standard
conditions, the fire and explosion
hazard is high Precautions must be
taken to prevent leaks in closed
systems and to avoid contacts with
sources of ignition.

V. Muadical information
A. EMERGENCY TREATMENT:

1. Inhalation: Mild overexposure
requires no treatment other than
removal from the contaminated area.
Severe overexposure may produce
decp anesthesia. If this occury remove
the patient from the area, place in a
supine position, keep breathing
passage open and call a physician. If
breathing has stopped, begin mouth-
to-mouth resuscitation without
interruption until breathing is
resumed. Federal regulation'"’
requires that each employee exposed
to an “emergency”™ which is likely to or
docs result in massive release of vinyl
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chloride shall be afforded appropriate
medical surveillance.

2. Skin comtact: Remove contaminsted
clothing and wash skin thoroughly
with water. If frostbite has occurred
refer to 8 physican.

3. Epe comtect: lrrigate immediately with
copious quantities of water for at least
15 minutes and place under care of an
ophthaimologist.

SPECIAL PROCEDURES. OSHA requires

that ait vinyl chioride workers be on a

medical surveillance program.'” The

details are found in the OSHA vinyl
chioride standard.
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