Chemical safezy Data Sheet SD-56

PROPERTIES AND ESSEN"AI. INFORMATION

.

FOR

OF

VINYL CHLORIDE

"The American Conference of Govermntal Indus-

“trial ienists evaluated the mogt recent
available industrial experience and toxicity

data for vinyl chloride and revised the TLV from
—500 ppm—to 200 ppm. -The -DowChemical-Company -
“hag’ an-allowable time weighted avVaerage Tor -

industrial exposure to vinyl chloride of 50 ppm."
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Chemical Safety Data Sheet

VINYL CHLORIDE
PREFACE

Vinyl chloride monomer is classified by the U.S. Department of
Transportation as a flammable compressed. gas.. it is easily ignited,
producing hazardous combustion gases largely oompoud of hydrogen
chloride cmd carbon monoxide.

The primary health hazard of VCM is associated with excessive
respiratory exposure. In acute overexposures the primary effect is
on the central nervous system, producing intoxication and dulling of
visual ond auditory responses. Excessive chromc exXposure may- pro-
duce liver injury.

The full text of this chemical safety data sheet should be-consulted
for details of the hazards of vinyl chloride.monomer and suggestions
- for their control. '

NECYN

FIRST AID-— SEE.PAGE 18..

For assistance in the event of any emergency involving this chemical in
transportation, call MCA’s Chemical Transportation Emorgoncy Center.
’CHEMTREC e e SRR
(800) 424-9300 * (Use 483.7616 in om«cmm o
Toli-fres, day or night - ”‘" e
. l.l. bn m s q#ul ;ﬂb:d, s

o CAMATIAS il O a,m,mhmgm" ‘s TEAP
(Transportaﬁon Emergency Assistance Plan)” *°
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Chemical Safety Data: Sheet
VINYL CHLORIDE
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22 IMPORTANT PHYSICAL AND CHEMIGAL PROPERTIES:
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i . . dry'(moistore free). Tn- contact with water-at elevated
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-Critical Pressure, pua - , 775 fan
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Light Seasitivity. - Uninhibited VCM is hght sensitive
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(Freezing Point) o . SN
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Reactivity.
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Manufaciuring Chemists. Association.

Vinyl Chloride

Bj

3. HAZARDS

3.1 HEALTH HAZARDS (See Section 10 MEDI-
CAL MANAGEMENT)

3.1, lwd'n“:h primary hazard of vinyl chlondeﬂxm
associated with excessive exposare. Ex-
posure to lngh levels m some hmg

thnmhalednactspn::r% asanal::

INY y
thetic. The odor is pleasant to most individuals and,
therefore, acutely levels may be casily
tolerated.

312 Warning Propertics -

ThelowestoonunmﬁonotVCMatwhichm
odor can be detected is reported to be 260 ppm.
Olfactory fatigue, however, may occur and the sense
of smell cannot be relied upon as a warning for ex-

cessive low grade exposures.

3.2 FIRE AND EXPLOSION HAZARDS

321 Vinyl chioride is a gas at normal atmos-
and. The gas will bum
very readily in proper

puxtures of sir or oxygen...An
explwonhmrdcanemstwhmdn samples or
venting to the atmosphere. Open ﬂams. localm
spots, friction, any spark producing cquipment,
stancmLelecmmty are to be avoided when handling this.-
mate '

3.22 Combustion Products ofVlnleHoride-
Monomer

Analysis of a combustion ps samplc obtained
immediately above a flame of vinyl chloride monomer
burning in air shows presence of hydrogen chloride
(27,000 ppm), carbon dioxide (58,000 ppm), car-
bon monoxide (9,500 wm‘rnnd phosmm than

10 ppm Only in the very near vicinity of a VCM

~ fire would significant amounts of phosgene be present.

"The main sources of danger to personnel result
from the massive formation of hydrogen chloride gas
and from carbou monoxide. However, the pungent
odor of hydrogen chloride acts as a warming to clear
the area or to obtain the necessary breathing ap-
paratus before attempting any fire control measures.
See MCA Chemical Safety Data Sheet, SD-39, Hy-
drochioric Acid (Aqueous) and Hydrogen Chloride
(Anhydrous).

+&3 . STABILITY HAZARDS

Vinyl chloride is shipped and used in both the in-
hibited-.and unishibited state. In the unishibited
state, high purity must be maintained since contami-

DADLS: MAY catﬂve polymetization or cause.decom-
pasition of the VCM, libe hydrogen chloride.

Pnortoshxpmem,umnhibiwd CM should-be tested
for stability under- shipping and storage conditions.
Cleanliness of containers is of- prime im-
portance when shipping uninhibited VCM.

Vinyl chloride may polymerize as a result of ex-
posure to air, oxygenormnhghtatambnemorhgbu
temperatures. 0

: V'mylchloﬁdedoesmt!omwmw\nm
dation as readily as many other monomers. . £

In the sbsence of an initintor,"VCM s chemically
quite stable. Commercial VCM, mainhibited, is)stored
and shipped in' stecl. containers;under. comditions
which avoid exposure to air and sunlight. For large
volume, long term storage, refrigeration is sometimes
employed to maintain the temperature at about 20°
C., maximum, to minimize the formation of haze,

2-condition’ cansedbyamalldcgmeofpol'ymcnu- _

tion,

4. ENGINEERING CONTROL OF HAZARDS

—

J'A .-! -

4.1 Bmmm&‘ mﬁf”‘* L

Equipment and vessels oonwmng VCM should
prefemblybexsohtedtromochcrfacﬂimbynlk
and floors of fire resistive construction.

Standard fire wallszare-secommended for &EW :
lation of larger equipment and storage tanks, while
partitions of plaster on expanded metal lath may be -
used to isolate smaller equipment from other com-
bustibie materials.

Not less than two means of em should be prowded
from each separate room or building in which VCM

. RNV -5 3 - - s SRR
s s&oted. handled or used. No-portions ofsuch:a
room or shmﬂdbetanherﬁmnﬁfeetfmm

themreueﬂumA;idiﬁouleoxiiuMbe-
\‘m(&mw#id i SadeyiCode.)

_-A!:cn;doon be i ot
travel and should be proviGed with panic-hardware:
. Fire.doors should open out in the:direction of travel

and be of an approved type.

- Operations ‘where - of VCM are
mcdshmﬂdpmﬁerablybebonsedmonesmrybuﬂd-
mp‘ LRI L whk . .

R&S161936
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pured. shouldalway;bem

Vinyl Chioride

Manufaciuring Chemisis Association

Explosion vents may be used to reduce destructive -
damage to buildings, ducts, mixers, blenders, driers
and similar equipment in which flammablevapors
are liable to concentrate,

Explomcrht;mventmgwmdows,roofandwallpaw:ll’s.;=
skylights, windows,. diaphragms, . etc., may
used to minimize building damage due. to explosion
pressures.
Smcethcmquuedamofcxplouonvemsdepends
upon such factors as the intensity of ‘an -

ing
dings.. from : _buildings and " processing
:::xpmentshouldbeeonndemd.
A fire resistive stairwell with self-closing fire doors
mnybespedﬁedﬁorhm:douapuaﬁnuonuppat

Thcneedforsegregaﬁngﬂoordnmﬁomsammy
Or process scwersysmshmddbeconndeted.

42" EQUIPMENT"DESICN, '

4.2.1 Pmahouldbedcnped
will not be exposed to op-
ur%l " chioride* or W‘npora'f'l'beimhmul
problems equipment, providing
venﬁlauon,andtormuhungoperl:ﬂoml
:ehichpmn;nﬁmw andeoonomycan
handl y engineers or other competent-per-
sonnel _The manufacturers of ylchlonde,udof
eq ent in which it is to be used, are always
h:lpmththﬁepmblem. o

a'sa-sﬂ
lomted t.hnt they can rudﬂ

shoﬂﬂbecmuderedmstonpmnh g tanis and ot '
wmmmﬁﬁmumw

facturer and .thgt.a periodic: test schedule. of the
eqmpment, mcludmg safety devxces, should bc fol-

LTSy ootk e et e by

_arate from

demhedbxﬁomdaw

7

lowed. All vent lines should extend outdoors to an
area free of any source of ignition for discharge.
Vcnts and vent lines should have flash arresters.

43.4 Materiil of copper or copper-bearing alloy
should not be used in contact with vinyl chioride doe
tothcpossibleprescneeofwetyieneandtheforma—
tion of explosive acetylides.

4.3 VENTILATION

431 Ventilation should be adequate to maintain
exposuresbdowtheceilmgvalueofSOOppmrwom—
mended by the:l).S. Department of Labors -~

432 Iftheworkroomoroperannglm&scp-

433 Inmapmemngorstomgemifmdc
lounonu
lbnomal

e st -
*’43¢”mmimpommdamnumm
mem ndeqmsurﬂommy.ﬁm-
thewo&-w ot T oma ‘-ri; ‘

435 awhnmaﬁng” §ysu=ms should be'
penog!imll mamtainedmasafeand
worhngmndiﬁom i _

. 4.3.6 Undnrnbnonnllcondmons.nwhuwhm
Le:ksorsptﬂtoocur. allavnﬂableveuulauonshould

-

procedires
;YCM;P%“FJ‘QW spegially
s \:d L.u"'u' *dhonﬂabc

indicaror: - "Thetoncentration of-vapor mayfbei:read
__directly on the meter whichis usua!l}v_gm!lmad-m

shomdnotwmdtonhe detccnonoflmnhlm-

'm £ i T4 U i ' " e [T e
AR CT B P (A MR SR A) LS I sA B SL P"j"‘nr:. LR W 5&55’
“ﬂ,’m'vl-‘\ ﬂf‘p-}\ B v e s on P
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Manvfacturing Chemists Association

Vinyl Chloride

Mamml
Shoet
SD-36
444 A y calibrated indicator is commer-
cially amm vinyl chloride monomer deter-

minations within the toxic range. Ampules which
change color on exposure to VCM vapors are also
commercially available and may also be employed
for the detection of low level concentrations.

4.5 ELECTRICAL EQUIPMENT

All electrical equipment, motors, lights, and flash-
lights used in an area- in which vinyl chloride is
stored or handied should conform to the National
Electrical Code.

5. EMPLOYEE SAFETY

5.1 EMPLOYEE EDUCATION AND
TRAINING

5.1.1 Bdonmd:.mhn;anytmninzoﬂheem-
ployees who.are engaged in- handling or

vinyl chloride the supervisor should be

familiar with the contents of this data sheet,. MCA
Case Histories describe accidents- and injuries that
Chioride monomer.Salety Specialiss aad Sapplen
chloride monomer. ty ts an ers
may also be consulted. -

the characteristics of vinyt chloride mono-
mer, the supervisor review-each procedure
where the material is to be'used and § " with

the assistance o:u the:workers dxrcgl ouﬁl vgleved. Dur-
ing the review all danger. points xlmuﬁed
and the precautionary measures determined.
review should not only be concerned with the dangers
of contact or exposure to vinyl chloride monomer,
but also those which may be involved in handlm%
containers, operating equipment and other aspects o
the work. Procedures for all forsceable emergencies
shouid be established -including the location and op-
eration of safety showers, fire extinguishers, alarms,
etc. and the need for personal protective equipment.

5.1.3 During the safety review of the operations

become apparent that some danger points can
bccl{mmated g addinonalveﬁ%am ma-

chine guarding or mod:fymg the method of handling
;h;%s material or containers can avoid potential haz-

Process changes. howcver, should never be

of -thost-who: have de:

sons.: Inchemml pmeessing even ashghtdeviauon
might have disastrous-resuits.

$.1.4 Mlmamhmuswmhmu'

satisfactorily by rearrangement-or other
precautions to-be-followed-dix: the standard-openiting

procedures.  Preferably .these. safety  precautions
should be an integral part-of the -operating instruc-
tions. For exampie,. if .cye. protection is required

while taking a sample-the-standard-operatmg -proce- -

dmemxghtread.“\veargoggluandtakepmpk
from Still No. 000.” This type of instruction is pre-
ferable to explaining to the worker the need to take

a sample and in another part of standard operating -

[ —

pmcedure.havmgunomdonmtheeﬂectthuheh
to wear eye protection when'sampling.

5.1.5 If there arc.extremely critical steps in the
process where, for example, overchr;eorunder,,
charge ma wuenncon reaction, considera-
tions aomth:cﬁetheae
check points: In
mg rocedure shouldspeczfythatthemployeem

his supervisor before proceeding further or as
in exampie, prior to charging the material-to the
rcacmr It then becomes the supervisor’s responsibil-
ity to verify that the. employec has followed the

procedure before undertaking

proper the critical step,
516 The mmmmducribedshonldbem—
or processing opera-

uonsandal oﬂowhgadgniﬂuntchmgeinﬂn

N N

52 PERSONAL.PROTECTIVE - EQUIPMENT

521 Avuilability and Use-
Personal protective eq ;xkpmx is not an ade-
quate subsnmtc for good, working conditions,
adequate ventilation, and intelligent conduct on the
part of employees working with VCM It is, how-
ever, in mﬁe instances the. onln%ywacncalmcms of
protecting the worker, particularly in emergency sit-
s e et v

-.-...,Chqﬂipe:m mh!nf frmd m
eqmppedw:duheappmvednnpaﬁmumglmor
plastic- lenses; . should..be. worn: whenever there. is
danger of the material coming in contact vmh _the

eyes,- Goggles. should,be.c y.fitted. . -

523 Spednelo-’l‘neSdetyGo@eu
Meulorplmenmsafetyspgcmduwnhddc
shields may be used where continuous eye protection

R&S16193g
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Vinyl Chioride

is desirable, as in laboratories. Spectacles, however,
should not be, used where eqmplne eye protection is
needed such as-when- when

wm:ﬁ‘ L ’ ‘f“rw - | ¥l
524 FaceShields 7
* - Plasticshields; (fill length, 8” minimom) with
chemical- safety goggies where %gfm

52.5 Respirstory Protection

525.1 Severe exposure to VCM iy ooty id ™

tanks during equipment cleaning and repairs, when
decon areas. g spills, or in.case of

taminating .
failure of piping.or - Employees, who.may
. provided

Nore: R.ugirmry ptotecu eqmpment
must be carefully maintained, inspected, cleaned and
sterilized at-reguiar: intervals and always’ before 'and

. aﬁcrmhylnmham Tt O L oY)

-.(a) ‘Selfecontainéd  Breathing- A"ppmuu

which; permits; the . weasersto rcarrya:: y.of: air
comptmedinthccyﬁndu

ity. 'l‘helengdzottmeaalfmtamedbmthmg
apparatus provides protection varies according to
the amount ol air carried. Compressed
not be used -where:there Is. danger. of m%m
ﬂammable liquids, vapors, or sources of ignition,
ially in comfined spaces such as tanks or pits
bemueofthemcrundﬁrehazardanoxymnch
atnwsphenmm
'(b) =} Postéve Pressure Hose Masks which are
Jy:¥owess requiring. 0o internal fubrication
iy be used. The wearer must.be shleito luse the
same route for exit as for entrance and-most.take -
pmummkwphe*ﬁohﬁm&eébfm&e
3::::. The sicblower,suust. be placed in' an‘aiea
. of contapuingmb; ne

vy oo o

at the eomplmor 'l:ie‘;:fer method um dab.
SCPAratc COmPressor ; fype ot reguifing in-
-—Aerpal - ubriggtionss): Pressuge:-reducing - sadzaselict -
valves, as well a8, suitable traps and filters, mustibe
“installed at all mask-stations.- An altemm:nmnge-
2T D ALHAD) . h

s AdE e ddlxk.i

;type:ivalve and:‘facenpiece.

2187 Fray anibeln |

o

ment frequently used is high pressure breathing air

© from.standard (200 cu. ft.) qﬁ&mm&ademand
arrangement. may

also be used with 50-100 Ib. clean piped plant air,

trnuonsnotexceedinslipemt byvolume
accordance manufgcturer’s in-
3% “chntent of the &if must not

y 1
Fyﬁm aress where

iquid” vinyl chlonde etrates leather, and
Mwith‘vmyt chloride should be ( ) discarded

&l - rtiagsh
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uninhibited monomer.

Manufocturing Chemists Association Vinyl Chleride

e s L it 0.2 e g iy e b iy T
and not worn until th \J g ing "equipment as .

" rescuc-harness, lifeline, pro~

5.2.8 Body, Skin and Hand Protection .-

5.2.3.1 Anywotkgloves,clothmgorwearmg
apparcl which, becomes contaminated with- VCM
shouldberemovednnmcdutely,mdthcbodyshmﬂd
contaminated work

be th washed. All
gloves, cl or wearing should be thor-
oughlywuh and dried .reuse.

_ :1‘—6. - FIRE

o =

6.1 When vinyl chioride burns, the hazardous gases
generated are chloride and carbon
monoxide (See 32.2).

6.2 Em
(See 7.52)

6.3 Fire involving large
are difficult to

Messures

-of spilled liquid

mvhylchloﬁdsvhmt
miscible with water and -is hghuthnm (will
float on-top of water). Most small fires can be ex-
tinguished with carbon dioxide or dry chemical

7. SHIPPING, lABEI.ING,

7.1 SHIPPING

7.1.1 DOT Classification and Regulations

De V'mylchc.,lfonder mmuchdﬁedbyﬂwus
partment nnsportamnul com-

llil‘..m y
pressed gas. WW 0".181'“’

ng
N 7._1.2 m-‘shi ng M
: ,,u PG PR b auT
Cylindcrg—-ﬂ mmzs,«nm »3A150,
. : mma&1m
with seams are-not
permitted: -Mnximmrpermimd fill-
S Pt
_Cargo Tanh——MCSBO and 331 Manmum per-
e +yhitted filling demsity—84%

Tank Cars—DOT 106 500 X . Mnnmumﬁllh:g
density—84%

10

"...'0 B resndam 1l

tective equipment should be worn as
specxﬂcnamreoftheworkandthehamdsmvolved.

3233 Frequent ,

o m pare, 175.408(8)
ad’t TSIV AT 1B

»121.4  DOT 17‘1 823(b m thl!"ﬁlk

- metor-vchicies-transporting- V'
omhmhlidumduthefxmtmdmr,mh&m
i “FLAMMABLE

atleast :4” with the words®
GAS™ or “FLAMMABLE COMPRESSED GAS.”

Rast61940
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- Vinyl Chioride Manvfacturing Chemists Association Moswnl

In addition, the name “VINYL CHLORIDE” must must be so placed on the container as to complctely

bcdlsplayedmlettcn”athut?' high:: The words cover the obddabel.,.. .- .. D
“FLAMMABLE GAS muxtbcdlsplnwd on other ST 7“"““-"174.562(5) specifies - m a

motor vehicles 1000 Ibs or more gross  «DANGEROW)! placard shall -
weight per para; 177.823(a). - ' ' or wmmm L
72.1.5 Esch railroad car 'must bear . the mkcuwﬁchhas,bewempmd.

“DANGEROUS’;. placard per pm 174.541(a)(1) e b i
and (3). .. e oeeeeni Lo bloot 1;17'2'2 O

{ 72.0.6 Parairl73 mmus) tpeuﬂu-thlt 7«.2;2,; " The:Ma
an “EMPTY™ ‘Isbel'must be: applied: to- contziners ;

{ which have been emptied 4nd-on which the old label bwahbd’nshm
hasnotbeenrmoved,obhunted.mdumwd. It pmductns:hppeafof’mdumalme

siL AR L SRR Y, & HL VR : -

,-vgn b B uv it umbm

DANGER! ammzw FLAMMABLE“IJQIQnglND eas. F
mmssune e

R R SLosbia cononz e
rh,.,gxmmmmm e

CONDITIONS" w w SRR (e
g % R e

2. ot odQF: INHIBITOR B §

R it ,
F3 - Yhe)| rouoaf peesn Bloaoud oiogn

Keep:away: from-heat, sparks, and opan‘ﬁmhe. ABDL e

- g
L i i . =

Keep confainer closed... Cotewin e m . o a3
.. L FANBEFCEI v g

Use- with: adequate venﬂluﬁon. Con o

AVOH bl"ﬂﬂ'ﬂﬂg 'VGPOI’ s R "'7-‘ S ‘:tf P T YR, ‘:'4‘-"'_:"'3‘ . '. l '
Avoidmntdct wiih skinN R g

! ~er bar i sHiy eldia en 'H TN R R P T4 N ‘

sep ‘cYlinder’ out of Wq,and awayfrom heabio ni Lagee: 1 iode

-Contu}m should . :be-grounded whonwﬁb:gnﬂ om gﬁ;ﬁ"f; = P ’ port .”,?H".
. ' N."",";’dw qﬁgdo#’ AN L B adi smsrag o aobEinay u.uap-vi;.': et bisoie
. R DA TRTTUTE SR O 1 1o Ae L}f ~ooe IR T o Dl
. “.mE!RSI’NDz tif-inhaled;iremove fo fruh Gl H"Etdihfng 1 C‘Q&.’\‘M
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SD-56

used in addition to or in combination -with any spe- .1‘7.314 Ruui-nof(:ylindm

cific wording required by law. . Since: individual The cylindér valve protection cap or outlet

mmws,mgtdanons,oronhnamumqummtm must be securel Py
y replaced. The lower portion of the
 nformacion.be included. in a label, that — noyp Guoing'tag it attached to the cylinder, must

certammformanonbe layed in a particular man- ) DOT
ner, or that a specific Iﬂbcaﬁxcdmaoontamcr. be ved. Inothcr.u““:uﬂ. g‘;ﬁ;}’m

Reguiations,

the use of %%mﬁwtmk e m,m should give the cylinder identification number (which

comphamep Hazard s Eabeling Act; Federal appears;on the:shouider of cylinder) for each cylin-

I“‘““..I F .w“ and ' . “Act; and dershxpped,,shwmmcotconnmneandmdmm
* i ll ul I- o ., v R 3 - . L

S o w ' Punorpirdywpdedcyhndmsbonldnotbe
returned without permission of the supplier. Such

7.3 CYLINDERS. R s cyﬂMmehﬂlcyﬁndulmdm
mﬁdlqﬁngnmwdinpshnﬂdmbemwh_ M“‘dw All cmpty cylnders
dcmckamtablephdmmbmt E% :

be used. 74 TANKCARS ,

7.3.2 Care should be exercised not to drop cylins. .7.4.1. . Because. of the flammable and- toxic prop-
ders or otherwise handle them roughly. - motVCMtpnunloadmgofmnkmnsahazard-

7.3.3 Cylinders may be moved by tilting and ous operation. The supplier should be contacted
rolling them on their bottom edge. Dragging and ﬁnrmstrmmd;thcmstmcuomclosdyfouowed.
shdmgmemshonldbeavmded, Regulations, Para. 174.560 to

7.3.4 When cylinders are.transported by hand ... n’i74.563 mnhmv’b;»mntam instructions which must

should be held securcly - obeerweds
g:cu%s%fey;lochngdnmp chmorom be &2

holding device. "7, 748 ;1Cars should be unloaded only on private
7.3.5 Cylinders should never be used as rollers §
for moving pny object or material.  .+7° Cedn LT .74.4 Shipper’s instructions should always be fol-

lowedmdnﬂcauﬂonmarhngsonbothndcsoftank

7.3.6 Valve protection caps should aiways be
kept in place except when the VCM containers are and dome-should be resd and observed.

counected to piping, apparatus of equipment. As -7.4.5 No beat should be -applied to the tank car.
soon as a cylinder is disconnected the protective cap An inert gas line or. compressed vinyl chioride gas
should be replaced. ltx:nei:should be attwhad to vent ﬁgronnectlcm og ge
737 Avoid disturbing the fusible plug. The car. to a pressure for transfer of the
safety device should be tagged in ordet o dificren- “‘l“““"“iyl ride from tank. Transfer may also be -

tiate it from the discharge connection. ney o 2 74{‘acynnd¢rm;&f‘rhm ) is often used
7.3.8 Thcmawhemthecyﬁnd‘fi’mm et

medinm in the event vinyl chioride
should have adequate ventilation to prevent the SH is m Larger instaflations. may have a

build up of concentrations in the event of a leak. mhnmmd.ﬁm the. storage tank to a
7.39 éym&nm;pmwﬂm  -Pompesso Which-dischargescompressed vinyl chlo-
regulators as recommended by the " e e rmuﬂqﬂtm m‘@xﬂ"km The pres-
7.3.10 A water bath heated t0 a meximum of exceed the service pres-

50°C. (122°F.) mybemedtoemptycylmdenby mreuwﬁchhufetyvﬂmumwcw:ﬁ&
. 1"1“'? YEPOr pressure _"'355"'*3 b AP Reétn e Tand Care
entenngthicyhnﬂer-l JMD 8.0

2o,

4i 'lgmﬂmrmustbemdc tight, the unloading connec-

. b Ai0DS,Mmust be Mandalldosummade i
7.3.12 Wher the’ Gylind ‘Is'-‘emﬁﬁ"ﬁe‘"ﬁm boios “Alr. ustnotbe menterthcsvsscl.
should be wcurely closed. An' must not-de aliowed. - ik g gas ‘used procedures should
to enter the-container. AT T SRt m..racboMtin,them'uaprusumnottocxmdthe'

7.3.13 LCylnders must vot be filled except by or service pressure for which the car was designed, but
with the comsent-of <the~owner;~and~then—only-: -»mumamm fonuing«a. vacyam in cold
accordance with DOT Regulations. climates.

12 R&S161942
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7.48 The DOT DANGEROUS placards on
sudesmdcndsottankcanmmtbemmoved,or
reversed (if in metal placard holders) by the party

‘the ‘tank car. The empty car must be
offered to the receiving carrier either without plac-
ards, or preferably with four (4) DANGEROUS—
EMPTY placards.

7.5. TRANSPORTATION EMERGENCIES

7.5.1 -Assistanee Available

7.5.1:.1 CHEMI'RBC (CHEMical TRanspor-
tation Emergency Cente

. 'This center, locatedm Washmgton,D C. at
the offices_of the Manufacturing Chemists Associa-
tion, is manned 24 hours per day, seven days a week,
and provides, by telephone, immediate response/
action information for police, fire-fighters and others
concerned with the control of chemical transportation
emergency situstions. For assistance, dial

*(800) 424-9300 in the 48 contiguous
States of the USA

- 483-7616 in District of Columbia
*(200) '483-7616 in Alaska

w Cnna.d:.mnci‘anadunChemnﬁlumduo—
‘MMSIM Innsportauon CIReNCY
Amtnee!'ll!)

‘Uselongdisumepreﬂxifneeded.

7512 Company Mutual Aid

A pumber of vinyl chloride manufacturing

companies votuntarily participate in a mutual-aid or-
ganization under which, in the event of a transporta-
tion accident, the closest company VCM plant will
dupm:ha ualified adviser to the scene of the acci-

mqnened,todosobytheshrppaotthe

752 Emu‘mey(‘anu'ol
5 .752.1:- . Parsonnel Attending Accident

Seene -

» ' -Shippers!-representatives do not take charge

"u:ut qnergemyopermons 'I'hey are present as ad-
-.~rmonly

pefs

S 4 - v by

7.5.2.25¢Rmnmndd Enwrgncy Kit
“E‘;'ﬁl ollowing %‘3?&?9’ |

. a.
b. Self-eontunedmmpply T
c. . Wood plugs and wood mallet '
d.” Data sheet and pencil
. . & Cameraand film. .
st i & Flashhght(Burmomecsappmved)

g Rubber gioves
h. Slicker suit
i Rubber overshoes
j«
k Goggles EERRAR
L  Safety hat -
m. O-rings

> n, Strapwrench . :

: o. lO"Ideblc'WMCh EETIN
p. Screwdriver

- e
I.

715.2.3 Recommended Procedures
Leaks of Vinyl Chlonde
S 4

s FRR A S
v

e II. chommum

lines (braided stainl .
saf::teyd)and ess, plastic cov

(BN VLM TOE

el o

Large first aid kit and collapsible water
container, approx, 50 gals. The water
container should be filled at the emer-
gency site and be available for eye
wash or treatment of chemical skin
cuutam.

Cdm'iot.m:.n LEAKS
-“‘ B340 P} - DﬂVG

: h Larger - holes: Neoprene patch,
wnbondadorchmdtounk. Spe-
-cial rigs should be left to the judg-
ment of the man at the scene.
c. Jagged holes are difficult to élose.
d Potassium bicarbonate  will extin-
guish a'vin chioride firg:rbut
around . val iﬂtmﬂdu -
) ves s
leak:‘can be sub
“ ~trolled. ;e mmoi“
A Biw

i,

a. Isolate ares.

-~ »=b; :: Remowe sources of ignitiof.t

Lo s+t Tald

vt ermen 1 ouny SPIRNN -

i8) 'namqu @mﬁsr ; J T w\,a—n.w‘

M i itand

13

ur ¢, -Controk-spread- of ; vnm by water
O «m 12 bty
rvtald

ot G B d IIBI.

b. adpcentcatspool., dponibh,
ith water spray.
c. Keepunpfﬁcmlpersonndamy
“d.” Treat a non-burmng tank car in
vicinity of fire as if it is about to

R&S161943
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B

e. If vinyl chioride gets to a sewer,
evacuate area and flush sewers
with fire hoses.

7.52.4 Spilled Vinyl Chloride

Spilled vinyl chloride should not be deliber-
ately ignited.

75.2.5 Recovery or Removal of
Vinyl Chloride

Depending upon circumstances and extent of
car damage, VCM may be recoverable, but recovery
should not be the determining factor in controlling
the situation.

a. If car condition permits, transfer contents

to empty tank car using nitrogen pres-
sare. .

b. If caris attempt to use pump

with f suction.

c. If pumping is impractical, use water or

oil to float out remainder of VCM.

d. Fill empty tank with water or nitrogen.

e. If a vinyl-ice mixture forms, keep a water
stream to the tank until it dissipates.

f. Handling of vinyl chloride in a damaged

car can be i by weather con-

T ditions: At'ilsaw-tem ramtgs, smcé

possibie, so that it can be moved.

7.5.3 Marine Emergencies

7.5.3.1 US. Coast Guard regulations require
that a cargo information card for vinyl chioride be
carried sboard the tank barge mounted near a warn-
ing sign and in such a position as to be casily read by
a man standing-on-the-deck of the barge. The cargo
information card shall also.be carried on the bridge
or in the pilot house of the towing vessel. Copies are
available from the Manufacturing Chemists Associa-
tion,

7532 SpecislSafety Equipment
In-addition: to normal safety equipment pro-
vided at the dock, the following special items should

be available: o
. Seltconpined cguipment._(at
b. Explosimeters:

Vo

d. Water with an appropriate number of
nozzles.

c. Groundscoﬁnnmty meter.

e. Dry chemical fire extinguisher.

TR SR . KA =

g p e s g

R

f. MCA Chemical Safety Data Sheet SD-56
and Cargo Information Card CIC-80.

7.53.3 Recommended Emergency
Procedures

4. 15330 Leaksof Vinyl Chloride
I  GENERAL—ACTIVATE ALARM

" 1. CONTROLLABLE LEAKS-—No Fires
a. Isolate Jeak from touvce.

AT b. Eliminate ignition source.

¢. Control spread of vapors by water
fog.

+4 "5, - 'd. Attempt to repair leak using ade-

III. UNCONTROLLABLE LEAXS oR
RuPTURES—NoO Frees

a. Isolate area
b. Remove all sources of ignition.

¢. Use water spray
cumulation~of Lquid and

c Uszd:amr fog on ﬁmﬁaﬁ f;lmu
not extimguish ess
leak can’ be-controfled). -
d. Use copious amounts of water to
keep adjacentareas cool.
¢. Treat:adjacent tanks as if about
to rupture... -

BN L. . Li

'

.

Ao
e
P

75333 Recovery'&r]i%&al of ,
Vinyl-Chloride~~~- ~ - .-

Depending upon circumstances and the ex:
tent of the tank damage VCM may be recoverable

R&S161944
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butpmwsnonsmustbemadetokeepmomofthe

3

a, Iftankcondmm mnsfer_con-

2 1@ Fﬂlmmﬁkwxﬂnmtnrormp:.

7.6 STORAGE NET GRS

7.6.1. VCMlhouldal'lpbehamﬂadwnhfun )

reeogmnmot fiammability. Precautions should
beuhnbothw.hepﬂw.mmdendondmdto
climinate sources of ignition... .

tomretedconm'umon. Itummmdedwhetm

Dtend 1. the  bonaud? okt veer” This skt in
Mms against, the gg:umnhﬁm of static electric-

Allegm;lnux,abgﬂdbe rly grounded and
bondedmdtmwmu;:’rgpc r exceeding 25

aptarrs oo blgods acvolgme wente - el

DL T

bnaveanit .

rin g

ohms. Electrical lighting, wiring and equipment
should. conform to NEC. An efficient water spray
system should be installed or made available. Ade-

ar~quate. rdiking, and/or: draining- should be provided
under tank area to confine and dispose of the liquid

»em:;mww s o dn

e :‘ 7. 6.5.2-@1»1-&.»

VCM should be stored alwayiin a

taining
-:pwerticak position, .outside of buildings, and i
taiated endowelk ventilated , area. It :_s__lxd?:_::leu:

store-cylindery,in the open, but provision
Mmmlmmmedmnytofﬂnm
Mwmhm of dirt, mw,.,m,
bmmum

£3
76 3 Compducuulnangmly

Tmmuvmmmshoumum&ody

Jor the ‘VCM.,. Before. VCM is.

piaced.in a
;:ank.lh@,sm;hoddw with, gdty hglps

mﬁg‘)m

1~rm.-,'l‘h£:glbe due-4p the.

wet,,e'mn :

water at elevated
accelerates corrosion of iron or steel.

s inVCMmyformmexplWeom-

sibly copper

b IR AT LI A SV

-{acetylide) vhenexpmedweoppgrupos-

,7,7 Im&m

732, Adequate;veatilation should.beyprovided
and all ‘sGurces ‘of - ignftlon temoved frﬁ! mnsh
SRR .'.!'x's~.u:;m;~v bas _m.-.f -
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8. TANK AND EQUIPMENT CLEANING AND REPAIRS
(See MCA Safety Guide SG-10 “Entering Tanks and Other Enclosed Spaces”)

8.1 JOB EVALUATION AND PREPLANNING

8.1.1 Because vinyl chloride monomer has phys-
ical and chemical properties which generate hazards
of a toxic and flammabie nature, tank and equipment
cleaning and repairs should be conducted in such a
manner as to eliminate or minimize the hazards, (See
10.1.1 Health Hazards—Note concerning Acroosteo-

lysis.)

8.12 Equipment and- tank ciesning and repair
should be under the direction of thoroughly tramned
personnel who are fully famitiar with-all of the haz-
ards and the safeguards necessary for the safe per-
formance of the work., All precautions pertaining to
education, protective equipment, and health and fire
hazards should be reviewed and understood.

cl8.1_.3 Tl:le hanrdowumrt;uott;nf nuzpec:t:lao:,;l
eaning, and repair oreman
crewbeg'selecwd.mmdrﬂhdcamfuﬂy. They
should be fully famitiar with the hazards and the safe-
guards necessary: for - tha- safe- performance -of - the
work. The preparation of-a stepwise

as

8.1.4 A written work permit must be prepared
bet re tank preparation and entry. It must describe
work procedures to be used, hazards which may be
encountered and procedures and equipment to be
used to nuilify these hazards. It must be prepared,
reviewed and signed by the isor to whom the
tank is assigned after they haye satisfied themsclves
that tank entry and repair work can be done safely.

8.2 TANK OR EQUIPMENT CLEANING

8.2.1 Tanks and equipment, pmnm lines : and
valves should normally be drained and thoroughly

never be allowadwmmxt .'w'.“rzlll"“eqwf
‘while it is in operation and the lines in seryice unless
special precantions, ar€~gsed “such éx "Hot Tap”
_::5?9;2‘2 TOWRECERLE S8 BenEAER Jailenl

eace of unauthorized personnel should be probibited.
- '82.3 All lines, which may contain hazardous
substances, entering.or Jeaving the tank should be
blanked. After draming, the tank should be flushed
with water to remove any VCM liquid.
The tank should then be steamed to remove residual
VCM. Water and steam lines and nozzies should be

Smoking; useio¥ opens fines; and the pres- '~ _;

16

34

%ndnd to minimize hazards of static electricity.
tank should then be cooled by filling with water
and draining. Finally, the tank should be purged
with fresh ajr and then tested for VCM by an ap-
proved method. It should also be tested for oxygen

jency. The controls for all agitators, pumps and
other eclectrical equipment commected to the tank
shoald be padiocked by the worker entering the tank.

8.3 ENTERING TANK

8'3'{::1:1!:0 one shoulden:: Lt;nk_or eog’ﬁned
space a work - signed by an
authorized person i that the vessel has been

properly prepared, tested and found to be safe. -

t.h:t%gu No::rhnm shoglldmtegatankorvmd
not have a manhole large enough
X i 'Mamus,_lifelhe

A et

RN 73+ £ (P B
'EMERGENCY. RESCUE.. """ ™
8.4.5“A” rescuer* shodld “ot-enter ‘¥ confined
space without ing approved respimtory protec-
tive cqmpmmety harness- and an- attached
lifeline. Another employee- should be .immedistely

R&5161946
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Mases!
Shoot
$D-56

for a minimum of 15 minutes with water is required.
The pesence of skin and eye washing equipment in
the areas where vinyl chioride is used is necessary.

Washing supplies and equipment should be
maintained and always immediately available.

102.3 Physical Examinsations

Preplacement examinations should be made on
all workers having poteatial exposure to vinyl chlo-
ride, with particular emphasis piaced upon liver and.
kidney functions.

10.3 SUGGESTIONS TO PHYSICIANS

Treatment for vinyl chloride intoxication is
tomatic; no special procedures are- t
should be recognized thlt the prmmpal target of
chronic exposures is. the liver, with secondary cffects,
particularly in acuts exposures, to the kidney. In
acute overexposures the primary cffect is on the
central nervous system.

NoTE To PHYSICIAN: Avoid use of epinephrine or
related drugs in treating acute overcxposure Cascs:
smcevmylchlondcmaysensiﬁuthehurttoﬂ:c
arrhythmic action of these drugs.

10.3.1 Oxygen Administration

Oxygen has beea found useful in the treatment
otmhalanonexromruofmn y chemicals, especially
those capable of causing either immediate or delayed
harmful effects in the lungs.

In most-exposures, administration of 100%
oxygen at atmospheric pressures has been found to
be adequate. This is best accomplished by use-of a
face mask havmg a reservoir bag of the non-re-
breathing type. * Inhalation -of 1009% - -oxygen should
not exceed one hour of continuous treatment. After
each hour, therapy may be interrupted. It may be
reinstituted as the clinical condition indicates.

Some belicve that superior results arc obtained
when expasures. to lung irritants are treated with oxy-

'~ gen under‘an‘exhalation pressure not exceeding 4 cm.

water. Masks for such exhalation

are obtsinable. . A single trestment may suffice. for
minor:exposures to irritants. It is believed by some
obsezvers: that oxygen under. presqure- is usefulas .an
aid . in. the - prevmtmn of pulmonnry edemraﬁer
breatking frritants. -

' Inmevventofmexpe:mcamgsympmmor
in case of a history of severe exposare, the patient
may be treated with oxygen under-4 cm: exhalation
pressure for one-half hour periods out of every hour.
Treatment may be continued in this way until symp-
toms.subside or other clinical indications for mter-

ruption appear.

CAUTION: It may not be ;advisable to. nd-
minister posxtwe pressure in

2 of or -existing - ca:diovuculu

. ;eThczmezvat is oot : ucnnmded

11. FIRST AID

11.1 GENERAL PRINCIPLES

F"nrstaldshouldbcstanedatonccmcascofacute
intoxication with vinyl: chloride. Immediately re
move the affected individual 1o fresh air. Refer nll

injured individuals to a physrcmn and gwc a dctmled

am'atthamndm. -

11.2 CONTACI‘ ’Wﬂ'ﬂ*‘SlﬂN AND
: MUCOUS“RANES . :
Viny! chlotide, in concentrated. fonn, isa skm irri-
tant. All contaminated clothing $hould be’femoved
at once; and this glol ,
any evidence of ¢ contaminafion, should not be worn

again until thoroughly, | affected skin areas
should be thorought wﬁﬂm warm water and

soap. The mdxvndunl“shonld be refem:d toa physn-
cmn- e

1.3 CONTACT WITH’EYES'
If vinyl chloride has entered the eyes, prompt

;including shoes; if there:is

18

wuhmgwnthcopaousqmnﬂues
15 minutes should be instituted: immediately.” It is

—advisable to--irrigate-the -eyes-gently with water at
mﬂwmmmmwmmmmﬂ
pamn discomfort. Pmpt attention
should be obtained. -
R ”.-

o i e+

1187 mmmm TR
mdiudual.fmm-cx- ,

Promg.ly relm'.m::;£

Pm“p' fresh air., effective
.,.m = ‘Wp&'rwna 5"1 d
for such administration by & p n js available.
The patient should be comfortably warm but not hot.
Stimulants will rarely be:pegessary,-where sde%u;t;

oxygenation is maintained. Any such drugs for s

treatment * shopld be ;xven only by the attendin
~physician, “ Never attentpt 10 give anything by mout.
10 an unconscious pauem -

R&S161947
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available to man the lifeline and to assist in the

rescue if needed.. The rescuer should. be in view of .thqmughlgclcaned .of VCM vapors. 1g. should
the outside attendant at.all times. or.in voice com- Y. & competent person to see if it is free of
munication with him.....,, .. 5 CILERE &1 qv%lt 18 not.recommended that. air. be'mfd to
MRIPRT 1 ST T ,dputge ..‘,,l,,,‘ ,,,,,
8.5 Ex'mmom m.«m,(yonrlfw ﬂ:m:, - I e  the i l
All outsidé welding, burning'/o#* sg:rﬁ phere should be checked thoroughly and a new work
workontankxoreqmpmmtwhigh) Iconmned permit issued mpnmotwork._sm
hE 70 SLafm 50 Lot sngnipen oo ':.‘,_::,‘c*s":‘.
) .*1’»’_ L T Ll “ofd, vre s - R AL T8 aiaw [l
. ,.J‘ som 5 - E WASJ.‘EVDJSPO’SAL‘ (See 7 5y 7" “'m?m?é’
: SR LR o LW
9.1 AuFedeanmMLoul rfe- 9.3 Whmammdxsposalpmblmm
garding .health-.and i pollution should: be' wbeerved. result of 2 mijor spill or equipment-rupture, Ebnly
Disposal- of - waste: material,: however,: depends:to.a  _propedy. protected and . quahﬁcd persognal. should
great extent upon. ings,- weather conditions  ,remain in the.area. - M,(
and the emergency making disposal necessary.. - Yo remie oo -
92 Whea it-becomes necessary to-dispose of VCM E 7LE Wmmmzvmwwbe
unnh.ltuprdmblemdnsouaupm venting  rallowed to enter drain or sewers as serions explésions
to an.area free of any source of ignition. . +in such-gysterns may result. - - ¢ -~ e sy,
An
o o . B ‘:ﬁqrﬂ o ; - ' =y L‘;’Li
10. MEDICAL MANAGEMENT - i

dJF

10.1 mmwnns B

and Heaith Act, the U.S. Deptnmentofl.aborhas
set a 500 ppm Ceiling Value on permitted employee
exposures. Based upon animal and human observa-
tons, this level provides considerable margm of
safety for industrial exposures. Lk -

NoTE: A syndrome termed occupational acro-
osteolysis, . charactesizod , primarily. . by.. Raypaud's
phenomenon and osteolytic in pones,
particularly- the. distal . phalanges .of- the hands, has
been noted among certain workers in.vinyl chloride
polymerization operations. The specific cause of this
disease, and particularly any role.played.;by..vioyl
chloride, is unknown.

-

dica Pﬁ:m mcarchﬂ:dus reported ftomid Italy in-

te that repeated, long-term high level exposures

of ratsto Vi 7e TTOTOm l:’s: por &ﬂw,m -
many yeary : : With EX-

" postires B9’ Conedherg i ; Wm—
rent standards‘have%t“ﬁe carcino-

scmty g & YU ﬂOUA;H\‘:l T ¥JD~I’. L TER
—" I Mumw; ot binod> nsneg o
. lOl 2 "’Aﬂﬂtwtyﬂ win o, dpw atnsiueiie

Levels™ on j%:}}fﬂe? B 6,000 ° 'w”l’;i' “Bve

minutes exposure

rcquired tQ, produce minimal

ARV TR TR T e e
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Masval

 Shoos ¢
AT, B

M

VCM should be done after the containcr has been

e

symptoms memblmg :mld alcohol mm s
bumans. Levels-approximately .16 mmh we
of time will produce. ; s of

10.1.3 Chronic Toxidty

The liver is the principal target resulting from
¢ § wexcessive chronic ex . The recom-
' "mended ceiling level (OSHA) of 500 ppm is well

below a level pmduc:mg any signs or symptoms . of -
toxicity. TS0 BT M W 3
F232 i ot TR AN T AN EE ouUt s b‘b ’nﬂ

710.2.. PREVENTIVE. msumi:s waiscto

e l vt
‘,1;,,‘.:05. 51 A cpeciion i whic 3
be regularly evaluzed,. s d

. concentnuons kept, at all times,

Y
: m.,,. %Pﬂ b aﬁg .
t!iUOﬂ- f")”""' AT L "'"".ﬁ!ﬂ” Yni.
“’HGJ& up yiene v ,rnod, by - d“z
\bns + ﬂn DA i T )’ {-. 9"\
-ieyng YR oride. uld.be. kept o
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OTHER CHEMICAL SAFETY DATA SHEETS AVAILABLE
(Date of latest available edition, as of March 1972, given in parentheses)

Acetaldehyde (1952) $D-43  Cresol (1952) $D48  Ortho-Dichiorobenzene _(1953) SD-54
Acetic Acid . (1951 SD-41 Cyclohexane ____ __ (1957} SD63  Paraformaidehyde (1960) SD-6
Acstic Anhydride . (1962) SD-15 Diethylamine _______ __(1971) SD97  Perchlorcethyiene (1971) SD-24
Acatone (1962) SD-87  Diethyienetriamine ____ (1959) SD-76  Perchioric Acid Solution._(1965) SD-11
Acetylene (957 SD7  Dimethyl Suffate _____(1966) SD-19  Phenol (1964) SD-4
Acrolein (1961) SD-85  Dinltrotoluenes (1966) SD-93  Phosgene (1967) SD-95
Acrylonitrile _______ (1964) SD-31 Ethyl Acetate _______ (1953) SDS1  pPhospharic Acid (1958) SD-70
Alurinum Chloride _____(1955) SD-62  Ethyl Chloride . (1953) SD-50  phosphoric Anhydride __(1948) SD-28
Ammonia Anhydrous ___(1960) SD8  Ethyl Ether _________(1965) SDI  pnogphorus, Elemental _(1947) SD-16
Ammonis Aqua a7 sp13  Ethylene Dichioride .___(1971) SD-18  phosphorus Oxychloride _(1968) SD26
Ammonium Dichromate _ (1952) §p-45 Ethylene Oxide _______(1971) SD-38  pnosphorus Pentasulfide _(1958) SD-71
Aniline T (1963) sp.17 Formaidehyde ______ (1960) SD-1  ppogphorus Trichioride ..(1972) SO-27
: richioride Hydrochioric Acld ______(1970) SD-39 Phthalic Anhydride ____(1956) SD-61
mdn T)._____msnsn-ss Hydrocyanic Acid _______(1961) SD67  prooviene . noss) SO
Arsenic Trioxide ______(1956) SD-60  Hydrofworic Acld _____(0970) SD-25  ooqiium Chiorata . (1052) SD2
Banzens _(1960) SD-2 Perowide ____(1968) SD83 oo, Cyanide _____(197) SO0
Benzoyl Peroride —_(1960) SD&1  Hydrogen Suifide O30 305 _soium, Metallic ____nee2) 8047
Betanaphthylamine ___ (1049) SD-3p  Lead Oxides (1950 SD64  “pichromates ______(1952) SD45
Boron Hydrides _______(1961) SD§¢  Maleic Anhydride ______(1962) SD-88 109 Monomer ____(1971) SD37
Bromine _(1968) SD-49 mmm e Qs S0-2 g ey (1959) SO-74
e ) S EthylAcrylew —_o60) SO ZECK TS es —— 028 SE0
Mydrocarbon Solvents _(1965) SD81  seety Bromide (1968 S0.39 Suturic Acid ——(1563) S0

Butyraidehydes (1960) SD-78 Methy! Chioride (1970) SD-40 strachlorosthane ..._.....gm S
Caicium Carbide 1%67) SD-23 Methylene Chioride (1962) SO-86 Toluene (1956) SD-63
Carbon Disutfide (1967) SD-12 Methy! Ethyl Ketone __(1961) SD-&3 Toluidine sel) sD-R2
Carbon Tetrachloride ___(1963) SD3  pived Acid’ (1958) SD65 Tolusne Dilsccyanste —_(1571) SD-73
Caustic Potash _________(1968) SD-10  pyonthalene (1956) §D-58 1 1, 1-Trichiorosthane __(1965) SO0
Caustic Sods —_.—___(1968) SD9  Nuric Acid (1961) SD§  Trichioroethylene (195§ SD-4
Chiorine (570) SD80  peraNitroaniiine (1966) SD-94 Vinyl Acetate _________ (1970 SOIS

Chioroform — . .(1962) SD89  Nitrobenzene . ______(1967) SD21  Vinyi- Chioride . (1972) SD5 .
Chilorosutfonic Acid ___(1968) SD-33  Nitroceliuloss Zirconium and Hafnium g
Chromic Acid . (1952) SD-44  (Wet Types) . (1970) SD-9  Powder 11966) SO-82
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