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Vinyl Chloride
{(Chloroethene)

CH:=CHC1

Chemical Abstracts Registry No. 75014

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

Molecular weight 62.50

Melting point 153.7 _

Boiling point - 138 *-ﬁ

Vapor pressure mm Hg 130 470 1293 2943 =
: °C -5 -25 0 25 —

Explosive limits, vol % in air 3.6-26.4 %

Liquid density, g/ ml at 25°C 0.9013 [0

Autoignition temperature 472°C o

Flash point -18°C (Cleveland Open Cup)

Vapor density (air=1) 2.55 at 25°C and 760 mm

1 ppm 0.00255 mg/ liter

| mg/liter 391 ppm

Hygienic Standards

A,

WORKDAY EXPOSURE CONCENTRA-
TIONS: The Occupational Safety and
Health Administration promulgated a
standard for exposure to vinyl chloride'"’
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
lc., human carcinogen awaiting reassign-
ment of TLV pending further data
acquisition.

SHORT TERM -EXPOSURE CONCENTRA-
TIONS: OSHA!" restricts short term
exposures to a maximum concentration of
5 ppm averaged over any period not
exceeding 15 minutes. Direct contact with
liquid vinyl chloride is prohibited. Priorto
1975 ACGIH recommended a 500 ppm
ceiling concentration.

ATMOSPHERIC CONCENTRATION IMME-
DIATELY HAZARDOUS TO LIFE: Mice and

The Committee wishes to acknowledge the assistance of
Roger L. Danicl in the preparation of this Hygienic Guide.

rats survived 30 minute exposures to

160,000 ppm but were killed by 300,000

ppm. A two hour exposure to rats at

150,000 ppm caused respiratory failure.!

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, guinea pigs, rabbits
and rats exposed for periods up to six months.

On January 22, 1974 NIOSH disclosed that B.

F. Goodrich had reported that deaths of several

of its employees from angiosarcoma of the liver

may have been occupationally related.

Subsequent investigation led to the

promulgation of CFR 1910.10i7 Standard for

Exposure to Vinyl Chloride, effective April 1,

1975. )

A. INHALATION: The primary effect of acute
exposure to vinyl chloride is narcosis. Two
industrial deaths are reported from acute
exposure to vinyl chloride.””’ The first
signs of intoxication appeared at 8000-
12000 ppm when human volunteess were
exposed for five minute periods to 4000,
8000, 12000, 16000 and 20000 ppm.'
Exposures to 13 human voluateers for 7-



1/2 hours to 50, 200 and 500 ppm
produced no clinical changes or
neurological responscs.!® Filatova and
Gronsberg'” reported angionerosis of a
spastic character in workers exposed to 20-
315 ppm vinyl chloride in a polyvinyl
chloride process. Wilson, ef af.!”’ reported
several cases of acroosteolysis in the hands
of workmen working in vinyl chloride
polymerization processes; no estimates of
exposure levels were cited. Suciu. e ar.'
reported the presence of **narcotic
syndrome”, asthenic nervous s,.nptoms.
Raynaud's syndrome and hepatomeglia
among a group of 186 employees working
in polyvinyl chloride plants, exposure
levels were not quantified. Maltoni®®
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 poteatial of viny] chloride. An
excess of chromosomal aberration in
lymphocytes of workers exposed to vinyl
chloride as compared to controls was
observed.'*™'"

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

industrial Hygiene 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:
). Air Sampling and Analysis:

a. Direct field methods:

(1) Combustion type instru-
ments may be used in the
absence of interfering
substances.!"”

{2) Gas Chromatography is the
method of choice whe 1 more
than one air contaminant is
present.

b. Personnel monitoring methods:

(1) Adsorption on charcoal and
desorption with carbon
disuifide followed by gas
chromatographic measure-

ment is the method of

HAZARDS AND THEIR RECOMMENDED
CONTROL: The imminent danger when
uncontrolled conditions exist are fire and
explosion. Vinyl chloride polymerizes
readily in the presence of air, sunlight or
heat.”" but is safety shipped in commerce
without a polymerization inhibitor.
Uncontrolled polymerization may cause
closed vessels to explode. The odor is not
detectable below 4000 ppm by many
persons and therefore is not an adequate
warning property to prevent overexposure
by inhalation.

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

2. Skin contact: Protective garments are

to be worn to prevent skin contact
with liquid vinyl chloride or with
polyvinyl chlaride residue from vessel
walls.

3. Eye comact: Prevent ¢ye 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 lcaks in ,closed
systems and to avoid contacts with
sources of ignition.

V. Moedical Information
A. EMERGENCY TREATMENT:

1. Inhalation: Mild overecxposure
requires no treatment other than
removal from the contaminated area.
Scvere overcxposure may produce
deep anesthesia. If this occurs 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 exposasd
to an “emergency” which is likely to or
does result in massive release of vinyl
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chloride shall be afforded appropriate
medical surveillance.

2. Skin consact: Remove contaminated
clothing and wash skin thoroughly
with water, If frostbite has occurred
refer to a physician.

3. Eyecontact: Irrigate immediately with
copious quantities of water for at least
15 minutes and place under care of an
ophthalmologist.

SPECIAL PROCEDURES: OSHA requires

that all vinyl chloride workers be on a

medical surveillance program.’"’ The

details are found in the OSHA vinyl
chtoride standard.
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Significant Physicat Properties
Viny! chloride is a colorless gas at standard conditions but is usually handled as a liquid.

Molecular weight 62.50

Melting point 153.7

Boiling point - 13.8

Vapor pressure mm Hg 130 470 1293 2943
°C -5 -25 0 25

Explosive limits, vol % in air 3.6-26.4

Liquid density, g/ ml a1 25°C 0.9013

Autoignition temperature 472°C

Flash point -78°C (Clevetand Open Cup)

Vapor density (air=1) 2.55 at 25°C and 760 mm

1 ppm {.00255 mg/liter

I mg/liter 391 ppm

1. Hygienic Standards

A.

WORKDAY EXPOSURE CONCENTRA-
TIONS: The Occupational Safety and
Health Administration promulgated a
standard for exposure to vinyl chloride'"
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
exposures to a maximum concentration of
S ppm averaged over any periad not
exceeding 15 minutes. Direct contact with
liquid vinyl chloride is prohibited. Priorto
1975 ACGIH recommended a 500 ppm
ceiling concentration.

ATMOSPHERIC CONCENTRATION {MME-
DIATELY HAZARDOUS TO LIFE: Mice and

The Commitice wishes to acknowledge the assistance of

Roger L. Daniel in the preparation of this Hygienic Guide.

rats survived 30 minute exposures to
100,000 ppm but were killed by 300,000
ppm. A two hour exposure lo rats at
150,000 ppm causcd respiratory failure !
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, guinea pigs, rabbits
and rats exposed for periods up (o six months.

On January 22, 1974 NIOSH disclosed that B.

F. Goodrich had reported that deaths of several

of its employees from angiosarcoma of the liver

may have been occupationally related.

Subsequent .investigation led to the

promulgation of CFR 1910.1017 Standard for

Exposurc to Vinyl Chloride, cffective April 1,

1975.

A. INHALATION: The primary effect of acute
exposure to vinyl chloride is narcosis. Two
industrial deaths are reported from acute
exposure to vinyl chloride.” The first
signs of intoxication appeared at B000-
12000 ppm when human votuntcers were
exposed for five minute periods to 4000,
8000, 12000, 16000 and 20000 ppm.'*
Exposures to 13 human volunteers for 7-
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1/2 hours to 50, 200 and 500 ppm
produced no clinical changes or
neurological responses.!” Filatova and
Gronsberg™ reported angionerosis of a
spastic character in workers exposed to 20-
315 ppm vinyl chloride in a polyvinyl
chloride process. Wilson. ez al.'” reported
several cases of acroosteolysis in the hands
of workmen working in vinyl chloride
polymerization processes; no estimates of
exposure levels were cited. Suciu, et al.'"
reported the presence of *"narcotic
syndrome®, asthenic nervous symptoms.
Raynaud's syndrome and hepatomeglia
among a group of [86 employees working
in polyviny! chloride plants. exposure
levels were not quantified. Maltoni'™
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 ncuroblastomas; 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 vinyi chloride. An
excess of chromosomal aberration in
lymphocytes of workers exposed to vinyl
chloride as compared to controls was
observed.!'*'¥

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 chioride
likely to be ingested incidential to
industrial handling will not cause injury.

Industrial Hygisne 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 interfering
substances.'"”

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

b. Personnel monitoring methods:

{1) Adsorption on charcoal and
desorption with cagbon
disulfide followed by gas
chromatographic mecasure-

ment is the method of
choice.”™

HAZARDS AND THEIR RECOMMENDED
CONTROL: The imminent danger when
uncontrolled conditions exist are fire and
explosion. Vinyl chloride polymerizes
readily in the presence of air, sunlight or
heat”" but is safety shipped in commerce
without a polymerization inhibitor.
Uncontroiled polymerization may cause
closed vessels to explode. The odor is not
detectable below 4000 ppm by many
persons and therefore is not an adequate
warning property to prevent overexposure
by inhalation.

1. Inhalation: There is little dispute that
vinyl chloride is carcinogenic to man.
OSHA has concluded that employec
exposures to vinyl chloride must be
limited to 8 one ppm time-weighted
average and to a ceiling concentration
of five ppm. NIOSH approved
chemical cartridge respirators are the
minimum respiratory protective
cquipment for performing any task in
vapor concentrations that exceed the
above limitations. Sampling, dis-
connecting transfer lines, entry of
storage and polymerization vessels are
tasks that have high potential for
overexposure and that require work
practices and enginecring controls to
limit exposure.

2. Skin contaci: Protective garments are

to be worn to prevent 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.

IV. Maedical Information
A. EMERGENCY TREATMENT:

. Inhalation: Mild overcxposurc
requires no treatment other than
removal from the contaminated area.
Severe overexposure may produce
deep anesthesia. If this occurs 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
does resuit in massive release of vinyl

b
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chloride shall be afforded appropriate
medical surveillance.

2. Skin contact: Remove contaminated
clothing and wash skin thoroughly
with water. If frostbite has occurred
refer to a physician.

3. Eye contace: Irrigate immediately with
copicus quantitics of water for at least
15 minutes and place under care of an
ophthalmologist.

SPECIAL PROCEDURES: OSHA requires

that all vinyl chloride workers be on a

medical surveillance program.'"! The

details are found in the OSHA vinyl
chloride standard.
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