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April 1, 1977

The information and recommendations contained in this memorandum were

prepared for the guidance of plant engineering, operations and management,

and for persons working with or handling vinyl chloride. The information

was compiled from experience and information provided by various manufacturers
of vinyl chloride, and from material on vinyl chloride appearing in scientific
publications. While the authors believe these sources are reliable and
represent the best opinions available on the subject as of April 1, 1977, neither
they nor their companies make any warranty, guaranty or representation as to
the correctness or sufficiency of any information of recommendation herein,

and neither the authors nor their companies assume any responsibility in
connection therewith; nor can it be assumed that all necessary warnings and
precautionary measures are contained in this memorandum, ror that other or
additional information or measures may be required or desirable because of
particular or exceptional conditions or circumstances, or because of applicable
federal, state or local law.
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PROPERTIES AND ESSENTIAL INFORMATION
FOR
SAFE HANDLIN3 AND USE
OF
VINYL CHLORIDE

Viryl chloride monomer is classified by the Urited States Depart-
ment of Transportation as a f£lammable compressed gas. It is easily
ignited, producing hazardous combustion gases largely composed of
hydrogen chloride, carbon monoxide andé carbon dioxide.

Vinyl chloride is believed to be a carcinogen to man. ZIxposure

of three animal species to vinyl chloride has caused a hisher
freguency of angiosarcoma as well as other respiratory and digestive
turmors than in the control groups. Workers in the manufacturc of
polyvinyl chloride resin have shown a higher incidence of anaic-
sarcoma than expected after long exposure at relatively high con-
centrations. Acute overexposure affects the central nervous system
producing intoxication and dulling of the visual and auditory re-
ponses.

The full text of this memorandum shkould be consulted

for cetails of the hazards of virnyl chloride monomer and sucgestions
for their control. Appropriate reculatxons recarding vinyl chloride
issued by OSHA, EPA and associated agencies should be carefully re-

Viewed prior to any work related to vinyl chloride.

FIRST AID - SEE PAGE 15

For assistance in the event of any emergency invelving this
chemical in transportation, call MCA's Chemical Transportation
Erergency Center.

CHEMTRZC

(800) 424-9300* (uUse 483-7C16 in District of Columbia)
Toll-free day or night

*Use long distance access nurber if required.

In CANADA, call Canadian Chemical Troducers Association TEAP
(Transportation Emergency Assistance Plan)




PROPERTIES AND ESSENTIAL INFORMATION
FOR

SAFE HANDLING AND USE OF VINYL CHLORIDE

l, NAMES

Chemnical Names: Vinyl Chloride Monomer
Chloroethvicne
Chloroethene

Common Name: Vinyl Chloride, VCM

Pormula: CiisCHCI

2. PROPERTIES

CRADE: Commercial, sometimes referred to as Technical or Poly-
merization.

MPCOCRTANT PHYSICAL AND CHEMICAL PROFERTIES:

Boiling Point 2t latm ., . . . . =13.8°C. (+7°F.)

Color. v v v v v o0 v o v W . Colorless or water white

Corrosivity. . . . . . . Noncorrosive at normal atmospheric
temperatures when dry (moisture free).
In contact with water at elevated temper-
atures vinyl chloride accelerates corro-
sion of iron or steel.

Explosive Limits

IPercent by Velurmne in Air) . . Lower 3.0; upper 33%

Fliash Point (OpenCup). . . . . .. . —=78°C., (—108,4°F,)

If{grDSCDPicitn L T T N ) . . Nore

- —

Critical Pressore, psia, ., o . . . . 179

Crizigal Temperature . , . . . .. . 153, 4°C. (3I7°F.,)

Ignitizn Temperature, Autogenous . 472,22°C. (822°F,)

Liga: Sensitivity . o + v . . . . . . . Uninhibited VCM is light sensitive

NMeliing Pointvat latm. . . . . .. . =133, 71°C. (=245°F,)

iFreezing Point)

Melecular Weight . . . . . ... 62,50

Q40T . v v v v v 4 et v e« s« . .Sweet smelling gas. Inhibited VCM may
have faint phenolic odor.

Paysical State . . . . . Gas at ordinary temperature and pressurc,
Liguid under pressure in cylinder or
pressure vessel at room temperature,




PROPERTIES AND ESSENTIAL INFORMATION
. ' FOR
SAFE HANDLING AND USE OF VILVL CHLORIZE

FPage Two

2,2 IMPORTANT PHYSICAL AND CHEMICAL PROPERTIES: (cont,)

Reactivity « . . « + . . . + + . . . . Polymerizes readily in prescnce of
air, sunligh:, oxygen or heat. This
behavior is due to the presence of
a double bond, OQOtherwise vinyl chloride
is quirte stable.
' Specific Gravity of Liquid
at4°C, (Water = 1) ., .. .. ... 09121
| Vapor Density of Gas (Air = 1), . . 2.15
Vapor Pressure at 68°F , . ., . . . 35 psig
Density, liquid, 1b. /cu. ft.

at T0°F . . v v i v w v e ... 36T
at 105°*F . ., . .. .. .. .. . 54,38
at 115°*F . . . ... .. .... 53.69
' at 130°F . . ... ..« .. .., 82,61
i CSHA Permissible Exposure Limit. . . 5§ pom manimur~ {15 minute ceiling)

| ! pom eicht-hour time weighted average




Section 3

3.1

TRAINING ALD J0O3 SAFETY

Employee Education and Training

3.1.1

3.1.2

The supervisor should be thoroughly familiar with
the contents of this data sheet, thc Occupational
Safety and Health Administration Standard for Vvinyl
Chloride (29CFR $£1910.1017) and the Environmental
Protection Agency's National Emission Standard for
Vinyl Chloricde (Part €1 Chapter I Title 40 CFR
Subpart F) before undertaking any training of the
employees who arec engaged in handling or processing
of vinyl chloride. Vinyl chloride handling and use
are strictly regulated by many governmental acencies
but the regulations issued by OSHA and EPA dircctly
affect the content of any training program for vinyl
chloride workers. The supervisor should also seck
supplementary informa+ion and assistance. One recom-
mended reference is the MCA Case liistories to learn
of accidents and injuries that have occurred while
handling or processing vinyl chloride. If the services
of a safety specialist are avialable, the supervisor
should consult with hir before finalizing a safety
review of his operaticns involvina vinyl chloride.

The Occupational Safety and Health Administration
Standard for vinyl Chleride requires that each employee
engaged in vinyl chloride or polyvinyl chloride oper~
ations shall be provided training in a program including:

(a) Nature of the health hazards of vinyl chloride
exposure.

(b) Specific operatiorns which could result in expo-
sure to vinyl chloride in excess of the permis-
sible exposure limit and necessary protective
steps.

(¢) Purpose, prere:r use and limitations of the
respiratory protactive devices.

(d) Fire hazard and acute toxicity of vinyl chloride
and necessary pro=active steps.

(e) Purpose and description of the monitoring program.

(f) Purpose and description of the redical surveillance
progran,

(g) Emergency procoiurcs.

(h) Specific information to aid the cmployee in recog-
nition of conditions which may result in the
release of vinyl chloride.

3. UcC
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All significant hazards should be explained together with

the preccautions to be followed in the standard operating
procedures. For example, if eye protection is required

while taking a2 sample, the standard operating procedure should
read "Wear splash goggles and sample still number 000". This
type of instruction is preferable to requiring that a sample
be taken in ore part of the standard operating procedure and
requiring that goggles be worn in another part.

If there are extremely critical steps in the process where,

for example, overcharge of catalyst may cause an uncontrollable
reaction, consideration should be given to making these super-
visory checkpoints. 1In a similar vein, if certain process
variables are not or cannot be maintained within prescribed
linmits then the plant or process step should immediately be shut
down and the supervisor consulted.

Complete standard operating procedures with safety information
are essential to train new employees, to provide guidance for
older emplovees and to demonstrate compliance in certa2in regu-
latory agencies. An error by an untrained employee is often
regarded as negligence on the employer's part by the courts
and by regulatory agencies.

10.
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Section 4 HEALTH HAZARDS L MANAGZIMENT, FPIRST AID AND
PROY VE EQUIPMENT

4.1 Health Hazards

4.1.1 Vinyl chloride mencirer is bkelicved to be a carcinogen
to man. Exposure of three animal species to vinyl
chloride has caused a higher frequency of angiosarcoma,
as well as other respiratory and digestive tumors than
in the control groups. Wcrkers in the manufacture of
polyvinyl chloride resin have shown a higher incidence
of angiosarcoma than anticipated after long exposure
at relatively hich concentraticns. The long-tern
effects of short-term and intermittent high concontra-
tion exposure have not feen stucdied in animals and man.

Because o0f the evidence of carcinogenicity, the Jccu-
pational Safety and Health Administration and the Environ-
mental Protection Agency have issued regulations that
limit the emissicn of vinyl chleride to the air arnd the
exposure of poople to such emissions.

Workers in the FVC industry, primarily reactor cleancrs,
have been found to have acrocs=eolytic changes in cer-
tain bones, particularly those of the distal phlanges

of the fingers. <This is larcelv reversible and has been
associated only with high levels of exposure which have
been experienced in tne rast. Certain skin changes
suggesting scleroderma have been noted in some patients
with occupational acrcosteolysis.

Combustion and pyrolysis products of menomeric or poly-
merized vinyl chloride inclucde hydrogen chloride and
other highly irritating gases. Exposure to gases may
cause severe irritation of the mucous linings of the
respiratory tract and pulmonary edema and chemical
pneumonitis may occur.

nomer in gaseous form has no distine-
in Low concerntraticons ror is it
concentrations of vinyl chloride has
a narcotic =ife n the central nervous systerm and
can produce anesthesia at hich concentrations. Hazards
may be relateu to impaired judgment or functional
ability under threse circumstances. The threshold of
odor for vinyl chloride varies with purity of VCM and
amount of exposure. A two-thousand ppm threshold of
odor level has been obsarved.

Vinyl chloride
tive warning od
irritating. [Li

<
r
t
t

It
-
-
-
3
~
-
S

Acnte Toxicisw

Levels on the »rder of 6,000 pom for five minutes
exposure were required to produce minimal symptoms
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4.1 Health Hazards (continued)
4.1.2 Acute Toxicity (continued)

resembling mild alcohol intoxication in humans.
Levels of approximately 16,000 ppm for the same
length of time will produce varyina degrees of
intoxication, with lightheadedness, some nausea
and a dulling of visual and auditory responses in
most humans. Higher levels produce unconciousness.

Chronic Toxicity

Long-term exposure of experimental animals to VCM

at concentrations of fifty ppm or areater has pro-
duced angiosarcoma of the liver and other evidence
of the induction of malignant neoplasms. The inci-
dence of hepatic angiosarcoma among workers exposed
to vinyl chloride monomer has bheen in excess of the
predicted incidence based upon control populations.
The incidence appears to bhe dose reclated in that the
disease is most frequent among groups that were ex-
posed to relatively high levels of VCM.

4.2 Yedical Management
4.2.1 Physical Examinations

The Occupational Safety and Health Administration
Standard for (29CFR §1910.1017) Vinyl Chloride re-
qurires that all employees exposed to a vinyl chloride
concentration of 0.5 ppm or more without regard to the
use of respirators be provided a program of medical
surveillance. This program performed or under the
supervision of a licensed physician as stated in the
regqulaticn is as follows:

(1) The the time of initial assignment, or upon
institution of medical surveillance;

(i) A general physical examination shall be per-
formed, with specific attention to detecting enlarge-
rernt of liver, spleen or kidneys, or dysfunction in
these organs, and for abnormalities in skin, connective
tissues and the pulmonary system (See Appendix A).

(ii) A medical history shall be takxen, including the
following topics:

(A) Alcohol intake;

{3} Past history of hepatitis; )

(C) Work history and past exposure to potentxal.
hepatoxtic agents, including drugs and chemicals:

12.
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4.2 Medical Management (continued)

4.2.1 (D) Past history ¢f blooé¢ transfusions, and
(E) Past history of hospitalizations.

(iii) A serum specimen shall be cirained and doter-
minations made of:

(A) Total bilirubin;
(B) Alkalire phosphatase;
(C) Serum glutamic oxalacetic transaminase (SGOT);

(D) Serum glutamic pyruvic transaminase (SGPT); and
[E) Gamma Glutamyvl Transpeptidase.
(2) Examinations vrovided in acccrdance with this

aragraph shall be perfcrmed at least:
P 3 {

(1) Every six menths for each empleyee who has been
employed in vinyl chloride or pol 5an}l chloride manu-
facturing for ten years or longer; arnd

{ii) Annually for all other e loyees.

(3) Each employee exposed to an emergency shall be
afforded appropriate medical surveillance.

(4) A statemert of each employec's suitability for
continued exposure to vinyl chloride including use of
protective equipment and respirators, shall be obtained
from the examining physician promptly after any exami-
nation., A ¢2py of the physician's statement shall be
provided each employee.

(5) If any employee's health would be materially
impaired by continued exposure, such employee shall be
withérawn from possible contact with vinyl chloride.

(5) Laboratory analyses for all biological specimens
irncluded in ﬂeulcal examinations shall be perforrmed in
laboratories licensed under 42 CrR Part 74.

(7) If the examining physician determines that alter-
rative medical examinations to those required by para-
grash (1) of this section will provide at least eqgual
assurance of detecting medical conditions pertinent to
the exposure to vinyl chloride, the employer may accept
such alternative examinations as meeting the reguirements
oz racraph (1) of this section, if the employer obtains
ement from the examining physician setting forth
scrnative examinations and the rationale for sub-
cituticn. This statement shall be available upon

eguast for examination and copving to authorized repre-
sentatives of the Assistant Secretary of Labor for OSHA
and +h2 Regional OSHA Director.
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4.

2

Medical Management {cont]

4.2.1

(D) Past history cf blood transfusions, and
(E) Past history of hospitalizations.

(iii) A serum sgpecimen shall be cktained and deter-
minations made ol:

(2) Total bilirubin;
(8) Alkaline phosphazase;

(C) Serum glutamic oxalacetic¢ transaninase (SGOT);
(D) Serum glutamic pyruvic trans anlnase (SGPT):; and
(E) Gamma Glu*ﬂ*wl Transpeptidase.

(2) Examinations vrovided in aceordance with this
paragraph shall Lo perfcrmed at least

(1) Everv six months for each emplovee who has been
employed in vinyl chloride or polyvinyl chloride manu-
facturing for ten years or longer; and

(ii) Annually for all other emnlovees.

(3) Each employee exposced to an cmeracncy shall be
afforded appropriate medical-surveillance.

(4) A statement of each emplovee's suitability for
continued exposure to vinvl chloride including use of
protective equipment and respirators, shall be obtained
from the examining physician premptly after any exami-
nation. A copy of ti2 physician's statement shall be
provided each employee.

(5) 1f any employee's health would be materially
impaired by continued exposure, such employee shall be
withdrawn from possible contact with vinyl chloride.

(6) Laboratory analvses for all bxologlcal specimens
inclucded in medical examinations shall be serformed in
laboratcries licensed under 42 CFR Fart 74.

(7 I1f the examining physician determines that alter-
rative medical examinaticns to those required by para-
graph (1) of this section will provide at least equal
assurance of detecting medical conditions pertinent to
the exposure to vinvl chloride, the employer may accept

uch alternative examinations as meeting the reguirements
of caragraph (1) of this section, if the employer obtains
a statement frem the =xamining physician setting forth
the ailternative examinations and the rationale for sub-
stitution. Thiq staterent shall be available upon
resuest for examination and copying to authorized repre-
sentatives of the nssistant Secretary of Labor for OSHA
and the Regional CSHA Director.

ucc
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4.2 Medical Management (continued)

3.2.1

Physical Examinations (continued)

Azpendix A -~ Supplementary Medical Information

When required tests under parasraph (1) of this section
show abnormalities, the tests should be repeated as
SO00n as practicable, preferably within three to four
weeks. If tests remain abnormal, consideration should
be given to withdrawal of the erployee from contact
with vinyl chloride, while a more comrrehensive exami-
nation is made. Additional tests which may be useful:

For kidnev dysfunction: Urine examination for
albumin, red blood cells and exfoliative abnormal
cells. ;
Pulmonary system: Forced vital capacity, f{orced
expiratory volume at one second, and chest recent-
genogram (posterior-antericr 14 x 17 inches).

Additional serum tests: Lactic acid dechydrogenase,
lactic acid dehydrogenase isocenzyme, prote’- deter-
mination and protein electrophoresis.

For a more cemprchensive examination on repeated
abnormal serum tests: Hepatitis B antigen and
liver scanning. :

Records of such medical surveillance shall be available
to the Assistant Secretary of Labor for OSHA and the
OSHA Ragional Director. Medical records shall be main-
tained for the duration of the employment of each employ-
m=nt of each emplovee plus twenty years or thirty years,
whichever is longer.

Sugoestions to Physicians

Treatrernt for vinvl chloride intoxication is sympto-
matiT: rno special rrocedures are reqguirecd. 1In acute
oerexposures thce primary effect is central nervous
system depression.  In chronic exposure the liver is
the trincipal target with secondary effects possibly
in the kicdneys and lungs.

Not2 to Physicians: Avoid use of epinephrine or
related drugs in treating acute overexposure cases
since vinyl chloride may sensitize the heart to the
arravthmic action of these drugs.

eathing has ceased due to vinyl chloride narcosis,
initiate assisted respiration (e.g., mouth-to-
-achanical resuscitation). Oxygen should be ad-
Active ventilation is important to the
raintenance of adeguate tissue oxygenation and the
rermcral of vinyl chloride to the exhaled air.

14. ' uce
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4.2

4.3

Medical Management (continued)
4.2.2 Sugqestions to Physicians (continued)
Oxygen Administratiocn

Oxyuen has been found useful in the trcatment of

] inhalation exposures c¢f many chemicals, especially
those capable of causing either immediate or delaved
harmful effects in the lungs.

In most exposures, administration of 100% oxygen at
atmospheric pressures has been found to be adeqguate.
This is best accomplished by use of a face mask
having a reservoir bac of the non-rebreathinc tyrpe.
Inhalation of 100% oxvgen should nct exceed one hour
of continuous treatment., After each hour, therauy
may be interrupted. It mav be reinstituted as the
clinical condition incdicates.

Some believe that superior results are obtained when
exposures to lung irritants are treated with oxycen
under and exhalation cressure not exceed 4cm water.
Masks providing for such exhalaticn pressures are
available. A single treatment may suffice for minor
exposures to irritants. It is believed by some ob-~
servers that oxygen under pressure is uscful as an aid
in the prevention of pulmonary edema after breathing
irritants.

In the event of an exposure causing symptoms or in case of a
history of severe exposure, the patient may be treated with
oxygen under 4cm exhalation pressure for one-~:..alf hour periods
out of every hour. Treatment may be continucd in- this way
until symptoms subside or other clinical indicutions for
interruptions appear.

Caution! It may not be advisanle to administer oxygen under
positive pressure in the presence of impending or existing
cardiovascular failure.

First Aid

4.3,1 General
First aid should ke started at once in the case of
acute intoxicatien wi+<h vinyl chloride or in the case

of contact with liguié vinvl chloride. Refer all over-
exposed patients to a chysician and give a detailed

account of the accident {0OSHA 81910..017). Each employee

exposed to an emercency shall be affcrded appropriate
medical surveillance.

yod
Jt
.
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First Aid

4.3.2

Contact with Skin

Viryl chloride in liguid form is a zkin irritant
and can cause frostbite. All clothing that has
become contaminated with wvinyl chloride including
shoes should be removed immediately and not worn
again until properly cecontaminated. All affected
body areas should be washed thorcuaghly with warm
water and soap. The individual should be referred
to a physician promptly.

Contact with the Eyes

If liquid vinyl chloride has entered the eyes, they
chould be washed promptly with copicus quantities

of water for at least fifteen minutes. The eyelids
should be held apart during washing to ensure contact
of the water with all the surface tissues of the eve
and lids. Prompt medical attention should be obtained.

Taken Internally

The gaseous nature 9f vinvl chloride makes the ingestion
of significant guantities unlikely. Consult a physician
in cases of suspected ingestion. .

Inhalation

A worker who has been overcome hy vinyl chloride must

be carried at once into an uncontaminated atmosphere

and if respiration has been slowed or stopped, effective
artifical respiration must be initiated .immediately. If
oxygen inhalation apparatus is available, oxygen should
be administered but only by a person authorized for such
duty by a physician. The patient should be kept comfort-
ably warm but not hot.

Stimulants will rarely b2 recessavry where adeguate oxy-
ganation is maintaincd. ~Any such drugs for shock treat-
ment should be given only by the attending physician.
Never attempt to give anvthirg by mouth to an unconscious
patient.

Exposed persons showing signs of vinyl chloride intoxi-
cation should be led to an urcontaminated atmosphere
rromptly to prevent injury by falling, etc. All exposec
persons are to be referred to a physician promptly after
exposure.




4.4

Personal Protective Equiprment

4.4.1

Availability and Use

Personal protcctive cquipment is not an adequate
substitute for good safe working conditions, adeguate
ventilation and intelligent conduct on the part of
employees working with vinvl chloride. It is, however,
in some instances the only practical means of pro-
tecting the worker, rarticularly in emergency situations.

The OSHA Standard for Vinyl Chloride specifically re-
guires the use cf engineering aré work practice controls
to reduce employee exposure to vinyl chloride to the
permissable level cr to the extent feasible. Where
such controls are not sufficient to reduce exposure to
the permissable exposure limits, a written program shall
be established and implemented to reduce employee expo-
sure to the pernrmissable limits or to the greatest extent
feasikle,

Protective Clothing

Clothing and gloves made of rubber or impervious
material should ke worn to crotect the body skin from
accidental contact with ligquid vinyl chloride where
applicable. .

Protective garments are required for employees who are
encaged in hazardous operations such as cleaning poly-
vinyl chloride residue on vessel walls. These garments
shall be selected for the operation and possible expo-
sure conditions when liquid vinyl chloride is not involvn:

All protective garments shall be provided clean and dry
for each use.

Foot Protection

Foctwear with builit-in steel toe caps are recommended
for all industrial cperations. Tor added protection
against chemical ccntact and liquid vinyl chloride,
safety footwear or overshoes worn over leather shoes
are recommended. It is important to thoroughly clean
¢r discard contaminated footwear.

Eye Protection

Soectacle-type safety glasses meeting ANSI standard
257.1 with metal or plastic frames are recommended as
minisun protection acainst eye injuries from flying
particles.




4.4 Personal Protective Equipment (continued)
4.4.4 Eye Protection (contirued)

When there is danger of splashing or material is
under pressure, splash goggles and/or plastic shields
(fuil length, eight-inch minimum) with forehcad pro-
tection should be worn where complete fact protection
is desirable.

Where licguid vinyl chloride is involved or there is
likelihocd of exposure to vinyl chloride at concen-
trations exceeding the permissable exposure limit,
appropriate respiratory protection is regquired by OSHA.
Use of a full-face piece respirator provides adeguate
eye protection without supplementary devices.

Resgiratory Protection

Where employees are provided or are required to wear
respiratorv protective devices a respiratory protection
procram rmeeting tha requirements of OSHA §1910.134

shall ke established and maintained. Respirators selec-
ted for vinyl chloride shall be as follows:

Atmcspheric Concentration of
Vinwvl Chloride Required Apparatus

Urknown, or above 3,600 ppm. . . Open-circuit, self-contained
breathing apparatus, pressure
demand type, with full face-
pPiece.

Not over 3,400 ppm , (A) Combination type C supplicd
air respirator, pressure demand
type, with full or half face-
Piece and auxiliary self-
contained air supply; or

(B) Combination type C, supplie
air respirator continuous flow
type, with full or half{ face-
piece, and auxiliary self-
contained air supply.

Type C, supplied air respirator
continuous flow type with full
or half facepiece, helmet or
hood.

Net ever 105 pLm . . (A) Combination type C suppligd
air respirator demand type, wit
full facepiece and auxiliary
self-contained air supply: or

UGG
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2.4

(v

wvi)

Fersonal Protective Equipment (continucd)

4.4.5 Respiratory Protection (continued)

atmospheric Concentration of
Vinyl Chloride Recuired Apparatus

Kot over 100 ppm (continued). . .(B) Open-circuit, self-containec
breathing apparatus with full
facepiece, in demand mode:; or

(C) Tvpe C supplied air respir-
ator, demand type, with full
facepiece.

wot over 23 ppm . . . . . . . . .{(A) A povered air-purifying
respiratcr with hood, helnmet,
full or rhalf facecicce, and a
canister which provides a ser-
vice liZe of at least four hours
for concentrations of vinyl
chloride up to 25 ppm; or

(B) Gas maskx, front-or back-
mounted canister which provides
a service life of at least four
hours for concentrations of
vinyl chloride up to 25 ppm.

Not over 10 ppm . . . . . . . . .(A) Combination type C supplied-
air respirator, demand type,
with half facepiece and auxi-
liary self-contained air supply:
or

(B) Type C supplied-air respir-
ator, demand type, with half
facepiece: or

(C) Any chemical cartridge
respirator with an organic
vapor cartridge which provides
a service life of at least one
hour for concentrations of
vinyl chloride up to 10 ppm.

Feszcirators shall be sclected from among those jointly approved
¥ NIOSH and MLESA under the provisions of 30CFR Part 1l1l.

‘@@ entry into unknown concentrations of vinyl chloride or
rztions greater than 36,030 ppm may be made only for
scue. Entry into concentrations ranging from 3,600 to

19 UCe
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i.4 Personal Protective Equipment (continued)
4.4.5 Respiratory Protection (continued)

36,000 may be made only for lifec rescue, firefighting
0or securing cguipment so as to prevent a greater hazard.

When air purifying respirators are in use a continuous
monitoring and alarm system must be provided when vinyl
chloride cencentrations may reasonably be expected to
exceed the maximum allowable concentration for the
devices in use. Such a system shall be used to alert
employees that the vinyl chloride concentration exceeds
that allowable for the restirator in use,

Where air purifying canisters or cartridges are used
they shall be replaced prior to the expiration of their
service life or at the end of the work shift in which
they were used, whichever occurs first.

4.4.6 Head Protection

Hard hats are recommended for protection from falling
objects, overhead ligquid leaks and chemical splashes.

20.
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Section 5 FIRE HAZARDS AND FIRE FIGHTING

5.1

Fire tiazards

Vinyl chloride is extremely flammable. Its explosive limits
are between 3,6 ané 33% by volume in air for the vapor or gas.
Vinyl chloride is most often handled as a liquid under pres-
sure; thus, a one~gallon spill of ligquid vinyl chloride
guickly produces 45 cubic feet of flammable gas which pro-
duces over 1,000 cubic feet of explosive cas-air mixture.
Vinyl chloride when burning produces carbon monoxide and
hydrogen chloride. Burning is usually accompanied by the
production of a dense black smoke.

The hazards of vinyl chloride with reaard te fire are sumrar-
ized as follows:

Fire - vinyl chloricde is highly flammable. Vapors {rom a
Iiquid spill spread quickly.

Explosion - Flammable vapor from a liquid spill if ignited
cause a gas =xplosion hazard indecors, outdcors and sewers.
Containers and/or tanks of ligquid vinyl chloride may explode
due to the heat from a fire.

Health - Contact with liquid may cause burns to skin and eves.
Vapors may cause dizziness or unconciousness. Fire will pro-
duce irritating, poisonous gases.

Fire Fighting

Carbon dioxide or dry chemical agents extirguish small fires
eifectively, but no extinguisher is known to be suitable for
large fires. Control of large fires is confined to eliminating
the source of fuel and to reducing fire camage by cooling
scructures and tanks with water spray. Extinguishing a vinyl
chloride fire from a major leak source such as a broken pipeline
may lead to explosive reignition if all sources of spark and
flare are nct eliminatec.

Some guidelines for major s»ills or fires are:

Immediate Action

Evacuate area.
Kecep upwind. Define and isolate hazard area.
wear self-contained breathing agparatus and protective clothing.

Eliminate all open flames, flares, smoking and internal com-
bustion engines if there is a vapor cloud.

uce
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Fire Fighting (continued)

Followup Action

Let fire burn unless leak or emission can be stopped
immediately.

Cool tanks and containers with water from maximum distance
until after fire is out. Use unnmanned spray systems, monitor
nozzles and hoses for major fires. Impound the water to pre-
vent spread of the hazard. U[» not let water enter the sewage
collection system. Stay clear of tank and container ends.
Evacuate immediately in case of a rising noise from venting
safety device.

Special Hazards

All persons exposed to vinyl chloride or its combustion pro-
ducts should be checked by a physician. (See Section 4 of this
data sheet.)

Entry into fire area < fter the fire is out should be limited
to persons wearing set:f-contained breathing apparatus until the
absence of vinyl chloride, hydrogen chloride and other hazard-

ous gases is confirmed by test.

UcC
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Section 6 INSTABILITY AND RERCTIVITY
HAZARDS AND CONTROLS

vinyl chloride is a reactive moromer and will undercgo addition
and polymerization reactions which are charactceristic of the
ethylenic double bond. Under normal conditions of handling and
storage uninhibited vinyl chloride is relatively stable. Vinyl
chloride polymerizes exothermally in the presence of light, air,
oxygen or free radical initiators to yield polyvinyl chloride.
To prevent polymerization in transit or storace it is important
that the monomer be protected at all times from contact with air,
oxygen, moisture, catalytic impurities and light. Heat along
does not initiate hazardous polymerization until temperatures
of 250°C or more are reached, thouch vinyl chloride will become
hazy if stored for long periods &t temperatures over 20°9C indi-
cating that some polymerization does take place.

Vinyl chloride will react with air or oxygen to form vinyl chloride
polyperoxide which is shock sensitive and will detonate under some
conditions. It will also catalyze gpolymerization of the monomer.
Polyperoxides have been found as a grey-white powdery mass in
equipment where vinyl chloride is <xposed to small amounts of air
or oxyden such as recovery systems for vent gases, etc. When the
presence of polyperoxides is susrected, treatment with caustic
solutions will usually suvffice for their destruction.

To stop polymerization or to prevent polymerization small amounts
of phenol, hydroquinones, phenothiazine, tert butyl catechol,
isoprene, styrene and styrene derivatives will act as inhibitors
or short stops if thoroughly mixed with the vinyl chloride.




T.1.1.2

7.1.3.0

~1

ke

ENGINEZRING CONTROL OF HAZARDS

Equiprent and vessels containing vinyl chloride
should preferably be isolated from other facilities
by walls and floors of fire resistive eonstruction
or by adequate spacing.

Starndard fire walls are recommended for isolation
of larger equipment and storage tanks, while parti-
tions of plaster and expanded metal lath may be used
to isolate smaller eauipment from other combustible
materials.

Not less than two means of exit shoulé be previded
frorm each separate room or building in which VOM is
stored, handled or uscd. KXo portions of such a roonm
or building shoulé be farther than 75 fecet from the
rearest exit. Additional exits should be provided
cdepending upon the number of persons in the building
(see NFPA Standard 101 Life n»ovety Code or OSHA
Standard 28 CFR 1910 Subpart ).

All exit doors should vpen out in tne dircction of
travel and should be provided with jpanic hardware.
Fire doors should open out in the direction of travel
and be an approved type.

For multis*ory buildings consideration should be given
to the use ¢f escape slides or external ramps instead
of stairways or ladders from the higher levels. Most
irjuries have resulted from ignition of flammable
vapor clouds or uncontrollable reactions. Escape from
these hazards requires the utmost speed on the part of
versonnel.

In orocesses where larce guantities of vinyl chloride
are involved conly those portions of the process requir-
irg weather protection should be housed. Process
vessels and storage tanks not requiring weather pro-
tec=ion or close operating supervision should be located
in +he open.

Operations where large guantities of vinyl chloride are
used should preferably be housed in one-story buildings
or partiaily enclosed in critical areas only. Newer

TC clants with large recactors often have only the top
pc::icn 0f the reactors enclosed for a control room.
Tunlesicn veonts may be used to reduce destructive camage
to> buildings rarticularly those where a large leak or
orcerating error ﬂuld result in explosive concentrations
cf Ef.ammable varors.,
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7.

Building

7.1.4.1

7.1.4.2

7.1.4.3

7.1.5

7.1.6

7.1.7

7.1.8

£

Design  (continuod)

LCxplosion venting windows, roof wall panels, sky-
lights, light windows, diaphraams, etc. may be used
to minimize building damage due to explosion pressures.

Since the required arva of explosion vents dopenids
upon such factors as the intensity of an explosion,
vapor temperature, type of structure, the type of vent
closure, etc. the determination of vent ratios should
be rade by experienced engineers and fire ané safety
protection specialists. (Reference NFPA Fire Codes
Vol. 9-368).

Vinyl chloride processing buildings equipped with
internal water deluge and emergency ventilation svstemc
controlled by flarmable gas monitors are prefcrroa for
dissipation of flammable vapor clouds resulting “rom
equipment failures within the building.

ecuate spacing of other process and service buildina
om process buildings involving vinyl chloride is
desirable to minimize damage from expl! ion and to in-
sure the availability of critical services for fire
fichtino and centrol of uninvolved equipment.

-
Ad
&

ir

Fire resistive stairwells with autoratic fire deoors

may be specified for hazardous operation on uprer floors
but these arc less desirable than slides or raaps lead-
ing awav from the building.

Floor drains and prcceass drains should be seqroaated
from sanitary sewer s-'stems to minim:ze the sewer
explosion hazard and to minimize the arount of waste
water to kb2 treated for vinyl chloride removal as re-
guired by the Environmental Protection Agency renulations

The vinyl chloride process building design should include
a hroathint air supply system for respirators, an open
nesd cutonatically controlled fire water snrinkler
system and an adequate foreed ventilation syster as well
a5 emernoncy showers and eve wash facilities.,

Lipment Cesign

Materials of coenstruction considered hazardocus for equip-
rent in vinyl chloride service are copper, zinc, aluminum
and alloys containing these materials. Copper is excludec
duc to the possibility of traces of acetylene reacting to
forr. explosive corper acetylides., Zinc and aluminum are
cueluded dae o te thoir reactivity with vinyl chloride.
Slher materials ruch as steel, stainless steel, nickel,
alass, 7Teflon, compressed astestos and ceramics are
aecentab lo, *Yost clastoners swell and lose strength in
vinyl cnloride service,
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7.2 "Eguipment Cesign (continued)

7.2.2

Special Eguipment and Design

The design of vinyl chloride piping and cquipment

is highly sgecialized because of the reactive,
flazrakle and toxic properties of the material.
Prior to the start of any plant or cquipment design
the Crzccouzational Safety and Health Administration
Standard for Vinyl Chloride (29 CFR 81910.1017) and
the Environrental Protection Agercy National Emissicn
Stancdard for vinvl Chloride (40 CFR 61f) as well as
any other pertinent regulations should be thoroughly
unders«o2d. The EPA Standard in particular reoguires
cspecific equipment items. The technical problems of
desi¢gning ecuipment, providing adeguate wventilation
and formulating operating procedures which ensurc
maximum safety ané economy can be handled best by
exparienced engineers and safety and fire protection
specialists.

In handling of viny! chloride cor the operation of any
type of vinyl chleride svstem, all valves, vinelines,
ventes, safery dewvicos, otc. should be located that they
can be readily insju.cted and reopaired. Consideratien
should ke given to redundant facilities in critical
areas. all handling and storage equipment should be
located away from any source of sparks, flames, heated
surfaces and other sources of ignition. The use of
excass flew valves, valves with fusible links and re-
motely ooperated valves should be consit~red on large
tanks in the case of fires or major lcaks near these
vessels. DBottom connecticns are to be zvoided if
practical.

Safety recuires that equipment be used and maintained
as recommnended by the manufacturer or within design
lirits such a2s the ASME Pressure Vessel Code. All
process ecuipment including safoty devices should have
recularly scheduled testing and inspection.

3 Ventilation

7.3.1

Gocd ver+tilation is es=ential in rooms or confircd

areas wrere vinyl chloride is handled to prevent the
unsae accunmulation of *oxic or explosive concentrations.
Considara~ion should also be given to emergency venti-
latiorn to remove dangerous concentrations resulting from
leaks 2-3/0r eguirmernt failures. Good practice indicates
that a normal ventilation system shculd vield at least
£ifcz2en 3ir changes reor hour for enclosed processing areas.
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7.2 Vventilation i{continued)

7.3.1 Many ccmpanies also provide emergency ventilatiorn
rates of thirty air changes per hour controlled by
autoravic anralyzers in the work space air.

Pressurized control roomn or tauildings with ventilta-
ticn air i1ntakes located upwind or sorme distance

from sources of contamination can b2 used %fo previde

a "safe" area for operating peorsonncl where resvirators
need not te worn.

Good ventilation 1s a valuable tool in achieving the
reglired cne ppm or lower concentration in the work
space air, but it is effective only when used in con-
juniction with good eyuipment ard process design and
preper esuipment maintenance. In the design of 3 good
mechanzcal ventilation system, consideration should be
giver to emplovee comfort and to control of the =system;
i.e. under what conditions should it operate normwally,
when shculd it be off, when should cmerzency speca be
used ancé should control be automatic or manual.

Air Analysis-Monitorina

analysis of the air for vinyl chloride in the work

area is required Ly the EPA Standard (40 CFR 61.60F)

as a means of detecting and measuring em:issions to the
air. “he standard requires a system which obtains air
sarples from one or more points on a continuous seguen-
tial basis and analyzes the samples with gas chromato-
graphy or by alternative methods. The (Si~ standard

(29 CFR 1910.1017) requires that when empicyees are
wearing air purifying respirators a continuous monitor-
ing and alarm system be in use if there is a likelihood
of exceseding the vinyl chloride concentration 2llowable
for th2 respirator in use. 1In adédition, these analyzers
are inwvaluable in providing data for work in meeting the
OSEA pernissable exposure limits.

gas dctectors are also used to indicate danger
or explosion and may activate watcr deluve as

Autsracic analyzers are complicated pieces of egquipment
arné¢ shouldé be checred and maintained to rect the EPA
stancardé reguirements as a minimum,

r.dard alse requires monitoring emplovece
vinyl chloride on a sypecific basis. Samp-~
analysis may be done in any fashion so long as
levels of accuracy are achiewved. This type
ing requires the consultation with a trained
hygienist.
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7.4

Electrical Equipment

7.4.1

Vinyl chloride is normally handled in closed systems
and all work areas should be ventilated and controlled
to low concentrations of vinyl chloride. Flammable
concentrations may exist only occasionally. Under
normal condition, electrical equipment approved for
Class I Division 2 locations may be used. '

The selection of electrical equipment for a plant re-
guires skilled evaluation by a competent process engi-
neer as well as an electrical engineer. All equipment
and wiring should be purchased and installed to meet
the appropriate sections of the National Electric Code.

Separate power supply to lights, analyzers and automatic
control systems is provided by many companies in their
plants. These separate power supplies are often backed
up by auxiliary generators or batteries for critical
control items.

Static electricity is generated when vinyl chloride or
polyvinyl chloride flows through or is discharged from

a pipe. To drain off static charges and avoid spark
discharges, a continuous path from the point of gener-
ation to ground should be provided. This is best accom-
plished by electrically interconnecting all vessels and
piping (bonding), by grounding all vessels and piping
or by a combination of bonding and grounding.

Bonds or grounds for static electricity protection may
be of any conductor size and any ground that is ad-s juate
for power or lightning protection is more than adeguate
for grounding static electricity. Ground wiring should
be of sufficient size to provide reasonable protection
against physical wear. Periodic checks of continuity
to ground should be maée. Systems using non-conductors
such as glass, plastic and ceramic piping or coatings
should be carefully checked for continuity. Some types
of Teflon lined plug valves have reguired electrical
bords between the plug ard the bodv to reduce sparking.

For a more complete discussion of static electricity
see NFPA 477,
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Section 8 SHIFPING, LA3TLING AND HANDLIMNG

8.1 Storage

8.1.1 Jeneral
Vinyl chloride storage areas should always be selected
to comply with all arplicable local codes and requla-
tions, especially those involving occupational health,
environrental control, hazardous materials and fire
prevention. Organizations such as The National Firce
Protection Association, The Naticnal Roard of Fire
Underwriters and the Factory Insurance Assoclation can
be consulted about proger site selection.

Conditions of Storage

(A) Vinyl chloride is a very volatile, toxic and
flammable cas at norral atmospheric cenditions. Vvinyl
chloride may ke stored for reasonable periods of time
(one year) without dancer from the hazardous :dccompo-
sition or polymerization of vinyl chloride when kept in
contact with ferrous materials and in the absence of air,
oxygen, water, light or excessive heat.

Containers ard vessocls used for handling vinyl chloride
at ambient temperatures are usually under pressure.
Nitrogen blanketing ray be employed to increase the
storage pressure in order to facilitate tank pumping
operations. Refriqgeration can be used to maintain the
storage termperature within an acceptable range - bhelow
50° andé preferably between 0°9C and 20°C.

Vinyl chloride, properly stored, uninhibited either under
refriceracion or at normal atmospheric temperature,
should be checked recularly for the presence of polymers.

(B) All ciping, instrument leads, storace tanks, relief
devices an¢ cther eguipmant employed to handle vinyl
chloride should be constructed of rocommended materials.,
(See Secticn 7.2) This equipment should be designred to
withsrand a full wacuum, if practical, or a working
pressure of at least 170-150 psi conforming to the ASME
code for unfired pressure vessels or any code applying to
the locale of vlanned storage. Vapor recompression or
refricera-ed storage tanks can be designed, however, for
lower omerating pressures.

Shut-off ~alwves and control valves should be of steel or
a surtable alloy not containing cowper, and these valves
_should te cesigned fer working pressures of at least 150
pei. All welidoad construction is recommended to insure a

[}
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2.1 3torage (continued)

Conditions of Storage (continued)

1.2

tearnroof intedrity,  Wherever possible, all liquid
inlTet lines should onter the ! “ttorm or extend to the
Lottom of the storage vessels. This contributes to
the guardihg against the accumulation of static clec-
tricity. All equipment should be vrererlvy grounded
ané honded with rusistarce to around never exceeding
25 ohms. The stand leg shoulé have an opening in it
near the top of the tank to act as a vacuum breaker
ané <o help prevent blowbzck., All electrical wiring,
lichting and equipment should comnly with NEC require-
ments. Vinyl chloride tanks should be painted with
white cr other heat reflective paint.

{C) All storage areas should have installed an cinro-
priate water spray system or automatic sprinkline

system or other special fire extincuishing systemnc

which are suitable for use with Class 8 fires. [Portable
fire extinguishers of the carbon dioxide or dry chemacal
type should be readily accessible to personnel in these
areas. (See Scction 5)

Diking and/or draining to a safe location should he pro-
vided in all storage arsas to comrivicly confine andg
dispcse of the liguid in the event of a major spill or
vessel rupture.

Isolation

Viryl chloride storage arcas should be selected and
cornstructed in accordance with local codes or authorities
having jurisdiction. Such highly volatile and flammable
razcrials should be stored outside of buildings. Pre-
crably, vinyl chloride storage tanks should be segreqgated
away from major process units. Process units such as
furraces or reactors, which have a hicher than averadge

fire or explosion risk potential, should be situated as
far fram such storaac tanns as practical., »11 potential

i7mition sources should be eliminated from such storage
arzas. Cylinders containina wvinyl chloride shou'd be
stwred in a vertical position, outsicde of buildings and
in an isolated and well wventilated area. It is best to
store cylinders in the open, but provision should be

“0 shield them from the sun's direct rays and to
vent the accum.laticn of dirt, snow, water or ice on
» valves or safety devices. Vinyl chloride storage
s should be restricted to authorized personnel only

re nften clansificd as "reaulated arcas" per OSHA.

.
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8.1 Storage (continued)
8.1.4 Regulatory Aspects

(A) 20 CFR 1910.1017 cutlines the ascope, application
and specific reguirements of the 2ocupaticnal Safety
and Health Standard for Vinyl Chloride.

Specific sections of this standard provide for per-
sonnel exposure limits, regulatinag areas to authorized
individuals, envircenmental meniterine, respiratory pro-
tection, labeling, etc. A vinyl chleride program must
be established and comply with all the reyuirements of
29 CFR 1919.1017.

(B) 40 CFR Part 61 "The National Umission S+andards

for Hazardous Air Pollutants" outlires the rules and
regulations governing vinyl chloride emissions that

have heen estabkrlished by the Envircnrmantal Protection
Agency. The provisions of this s<an:iard should Le
complied with by the cwner or opcrator of a vinyl chloride
plant.

8.1.5 Compatible and Dangerously Reactive Materials

Vessels used for vinvi chloride should be oniv used for
vinyl chloride. They must be purced with a dry inert gas
until free of oxygen (<1,000 ppm) prior to filling. VCM
is generally non-corresive at normal atmospheric temper-
atures when dry (moisture free). iiowever, mild to appre-
ciable corrosion has been reported when vinyl chloride 1is
wet even at ordinary temperatures. This may be due to
the presencc of impurities. In contact with water at
elevated temperatures vinvl chlorid~ accelerates corrosion
of iron and steel. Acetylene as an impurity in vinyl
chloride may form an explosive compound (acetylide) when
exposed to copper or copper allovs.

B.2 Labeling and Identification

The statements and items listeé below sumrarize the major label-
ing requirements; however, they are not nccessarily complete or
comprehensive. t is recommended that the Tederal Code of Regu-
lations be consulted for the srecific details and labeling
requirements of the Department of Transportation, OSHA and the
Coast Guard.

8.2.1 Department of Transportation Requirements - Coast Guard.
8.2.1.1 Cylinder by Water, Land or Air

49 CFR 172.101 - Each containr and over;acked cylinder containina
vinyl chloride (includina tanik cars) shall carry a label
"Flammable Gas" and a name "Vinwl Chloride” as shown on the outsicde

of any shipping container and cn any shipping papers.
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~abeling and Identification (continued)

49 CFR 172«417 ~ Small cylinders shoulcé have a four-inch
F;amﬁable Gas" label which is red in color and has black

printine and cylinder marked with "Vinyl Chleoride”.

§172.417 FLAMMABLE GAS label.

(a) Except for size and color,
the FLAMMABLE GAS latel must be

W

FLAMMABLE GAS

(b} In addition to complying
with $172,407, the FLAMMABLE GAS
label must be red. The printing
and symbol must be black.

49 CFR 173-306 - Exceptions from Department of Lahor label-
ing requircments.

J

L

PP 172.400 - GCeneral labeling requirements, placement of
ls.

3

o odn
v >

[N

b

49 CFR 172.326 - Any portable tank (cylinder) containing more
tian 1,007 pounds of vinyl chioride must be marked in letters

two inches or more in size with the shipping name "Vinyl Chloride”
aaé¢ have the Flarmable Gas label affixed.

Any truck roving the portable vinyl chlovide containing tank

be placarded on the two sides as well as front and rear
"rlamrmakle Cas" placard.,  (Paraaraph 172.315 and Appendix B)

N

F 0 el

20

"l

The sguare on the poinrt placard should be nade from tagboard and
Bawver a cize 10 3/4" by 10 34", Tt chould withstand thirty days
oren weath,or cxposurce. The letters on this placard should be
roé in colwr with white lettering.
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8.2

Labeling and Identification (continued)
8.2.1.2 Barge in Bulk

46 CrR 151.45-2 (e) Carqgo Signs and Cards. Warning signs
shall be displayed on the vessel, port arnd starboard facing
outward without obstructions at all times except when the
vessel is gas free , . . .

46 CFR 151.45-7 Shipping Papers. Each baryge carrying danger-
ous cargo shall have cn board 3 bill of lading manifest or
shipping documer.t giving the shipper, loading point location
and the kind, grade and apprcximate guantity by compartment

of each cargo in the harge . .

46 CFR 151.50-34 (h) The words "Cancer-fuspect Agent™ must
be added to the warning signs required by i6 CTR 151.45.2 (e).

8.2.1.3 Ship in Bulk
46 CFR 35.30-1 (h) Generai Safety Rules. A sign shall be
displaved te varn gpersons approaching the cangway while a
vessel is moored or anchored unless it is onmpty and gas-freed.
The £ign shall state in letters not less than two inchis high
sgbstantially as follows:

WARNING

NO OPEN LIGHTS

NOQ SMOKING

NO VISITORS
46 CFR 151.45-2 (e) 3 A cargo Information Carédé for each cargo
regulated by this subchapter shall be carried on the bridge
or in the pilot house of the towing vessel readily available
for use by the person in charge of the watch . . . .

46 CFR 40.15-1 (b) and (¢} The words "Cancer-Suspect Agent"

must be added to the warning sign required by 46 CFR 35,30-1 (b).

Signs bearing the legend:
Cancer-Suspect Agent 1n This Arean
Protective Equipment Required
Authorized Personnel Only

must he posted whenever hazardous operaticns, such as tank
cleaning, are in proygress.

§.2.1.5 Portable Tanks. Portable tanks are not authorized
for usc with vinyl chloride.
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Labeling and Identification (continued)
8.2.2 MCA Recommended Label

8.2.2.1 The Manufacturing Chemists Association recommends
that all containers of vinyl chloride should bear a label

as .shown. The text of the label is desigyned for the product
as shipred for industrial use. It should he used in addition
to or in combination with any specific wording required by
law. Since individual statutes, regulations or ordinances

may require that particulur information be included in a label,
that certain information be dispiayed in a particular manner,
st that a specific label be affixed to a container, the use

2% «his label will not necessarily insure ceompliance with such
laws.

VINYL CHLORIDE

DANGER! EXTREMELY FLAMMAELE LIQUID AND GAS
UNDEY RESSURE

HARMFUL IF INHALED y

MAY POLYMERIZE VIOLENTLY UNDER FIRE
CONDITIONS OR LOSS OR REMOVAL
OF INHIBITOR

Keep away fram heot, sporks, ond open fllame.
Xeep centainer closed.

Use with adecquate ventilotion.

Avaid brea'thing vapor.

Avcid contact with sain,

Keep cylinder out of sen and away flom heot,
Container should L grounded when Leang cnpted.
Never diep eylinder.

RET A D I inhaled, revc e fo fresh o B ot Breathing aive

R

Fii
crnhiain! tespietien, pr(_“t‘lﬂb‘:.’ neagttcamouth o deathong s
dfleuit, Gove onyuen Tl a phypsicion

Incase of.

Fire - Use water sinnay, dry chervcal, or 2Q.

Sp'lorlear  For gmn’! ymile, coauae area and permat (o
Do te Fooe e qon . o T cvanoate are . ke
W ”.u-'n HY R TRET L] o e S arte 1o ngt ‘-‘wsI\ 1o

T Y T T TS PRI

PMACA Chivrangnd Su‘l'ly Duro Shedt 5096 avadobi'e
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Labeling and ldentification (continued)

g8.2.3 OSHA Labeling Requirerments

8.2.3.1 The Occupaticnal Safety and Health Administration
(CSHA) is authorized by the Occupational Safety and liealth

Act of 1970 to establish occupational safety and health
standards.

29 CFR Part 1910.1017 lists all the reguirements for the
control of employee exposure tc vinyl chloride. The re-
quirements of this health standard include environmental
monitoring, the establishment c¢f regulated areas, training
and use of specific signs and labels,

8.2.3.2 Entrances to regulated areas*® shall be prominently
posted with legible signs bearing the leaeni:

Cancer-Suspect Agent Area
Authorized Personnel Only
8.2.3.3 MAreas containing hazardous operations or where an
emergency** currently exists shall be pcsted with legible
signs bearing the legend:
Cancer-Suspect Agent in This Arca
Protective Eguipment Required

Authorized Personnel Only

8.2.3.4 Containers of polyvinyl chlorides resin waste from
reactors or other waste contaminated with vinyl chloride
shall be legibly labeled:

Contaminated with Vinyl Chloride
Cancer-Suspect Agent

Containcers of polyvinyl chloride shall

Polyvinyl Chloride (or Trade Name)

Contains
Vinyl Chlorice
vinyl Chloride is a Cancer-Suspect Agent

*tegulated areas means any area where vinyl chloride concentrations
miy be in excess of the permissable exposure limit,

**Crmergency means any occurrence such as, but not limited to, eqguipment
failure or operation of a relief device which is likely to or does
result in massive reclease of vinyl chloride.
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Labeling and Identificaticon (centinued)
8.2.3 OSHA Labeling Requirerents (continued)
8.2.3.6 Vinyl chlaride shall be legibly 1abeled either
Vinyl Chloride
Extremely Flammable Gas Under Pressure
Carcer-Sustect Agent

or in accordance with 49 CFR Parts 170-189 with the additional
legend applied near the label or placerd

Cancer-Suspect Ac¢ent

8...2.7 No statement shall arpear on or near any reguired
sign, label or instructions which contradicts or detracts from
the effect of any required warning, infermations or instruc-
tions.

All transportation equipment (tank trucks, tank cars, barges or
ships) not subject to lahels as specified above shall be labeled
in accordance with the reguirements set forth in applicable
Department of Transportation andé United States Coast Guard
regulations.

Department of Transpcrtation Requirements - Each container of
vinyl chloride includina tankx cars shall carry an identifying
labpel.

The proper shipping nama, Vinyl Chloride, as shown in the
commodity list (172.101) must be used and shown on the outside
shipping container per paragraph 172.300.

Unless exceﬁted each individual container must bear the FLAMMABLE
GAS label as describeéd in paragraph 172-417.

Department of Transcortation 172.328 reqguires that tanx motor
vehicles transpor+tins vinyl chloride shall be marked on both
sides and at the frornt and rear with lotters at least four inches
high with words “"Vinwl Chloricde". The words "Flammable Gas" must
be displayed on cther motor vehicles transporting 1,00C pounds

or more gross weijht per paracraph 177.3523 (a).

Each railroad car rust bear tre "Flammakble Gas" placard per
paraqgraph 177.823 {a).

Paragraph 173.29 (%) specifias that an "Empty" label must be
aponlied to containers which have been emptied and on which the
old label has not Leon remoavew, obliteorated or destroyed. It
must be so placac con the contziner to completely cover the old
label.
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Lakeling and Identification (continued)

§.2.3 OSHA Labeling Reguirements (continued)

8.2.3.7 Paragraph 172.510 (c¢) specifies that a "Flammablc
Gas-Cmpty" placard shall replace or cover the "Flammable Gas”
piacard on the railroad tank car which has been emptied.

The labels used should also conform with all other Federal,
State and Local regulations relating to vinyl chloride such

as the Federal Insecticide, Fungicide and Rodenticide Act;

The Federal Hazardous Substances Act; The Federal Food, Drug
and Cosmetic Act and other similar state ancd local legislations.

8.2.3.8 The Manufacturing Chenmists 2ssociation also provides
cards (Chem-Cards) containing irnformation concerning the material
as well as suggestions for safety precauticns and emergency pro-
cedures. A copy of such a card is shown. These are of particu-
lar value accompanying bulk shicments.
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