
SilllHARY PLANT OBSERVATION REPORT AND EVALUATION 

FOR 1.1.2,2-TETRACBLOROE'l1lANE 

Only two plant visits were made in preparation for the l,l,2,2-tetra­
chloroethane criteria dc·cument. After an extensive effort to identify 
manufacturers and users of this chlorinated hydroca~bon solvent (detailed in 
the Plant \'isit Schedule Report), it was apparent t:1:1.t the extent of use of 
l,l,2,2-tetrachloroethane is very limited in the U.S. today. Because of its 
high toxicity (TLV of 5 ppm), it has been replaced by other less toxic solvents 
for many of its previous uses. Hooker Chemical am! Plastics Corporation, 
the only domestic manufacturer of 1.I,2,2-tetrachloroethane, provided us valua­
ble data and information on its current lind ted us,~ and users. Besides 
manufacturing it, Hooker is also the only company that still uses 1,1,2,2­
tetrachloroethane in the production of trichloroethylene and tetrachloroethylene. 
SRI personnel visited this Hooker Chemieals and Plastics Corporation plant in 
Taft, Louisiana on February 6. 1976. A detailed Jescription of the processes 
involving 1,I,2~2-tetrachloroethane at this plant is included in Appendix A. 

Several companies use 1,I,2,2-tetrachloroetrane as a carrier or reaction 
solvent in various chemical manufacturing proceSfCS, mainly because of its high 
boiling point (147C). Even though Hhite Chemica] Corporation in Bayonne, New 
Jersey is by far the largest user of this solvent ln this manner. they only use 
it sporatically during the year. TIlis plant was visited by SRI personnel on 
May 7, 1976; the specific process ::i.s detailed in Appendix B. 

The only other current use of 1,1,2~2-tetrachloroethane is as an analytical 
reagent used in polymer characterization. A known quantity of the polymer is 
dissolved in a 60:40 blend of phenol to tetrachloroethane, and a relative drop­
time to the blend by itself is determined using a viscosmeter. Fifty-IOO ml of 
the blend is used per determination. ApproxiulateJ)' 30 companies use up to 30 
gallons per month in this way. All me3surements and transfers of the solvent 
are done under a hood; the actual tests are not. Because of the small quantities 
used and the natur,z of the operation involved in analytical laboratories, it was 
decided chat a plant visit for this use was not justified. 

TIlere vere no health problems nor any serious handling problems associated 
with 1,1,2,l,-tetrachloroethane reported by Hooker or ~~ite Chemical despite 
this solvents high toxicity. This is consistent f..-ith the fact that there is 
very little current information or literature available on health problems 
associated with l,I,2,2-tetrachloroethane in the U.S. One of the reasons is 
that the use has been drastically reduced with on:cy the chemical industry still 
uUB.zing it. In addition to thiS, industry is,'md has been for some time, 
aW~lrc of the toxic hazards from tetrachloroethane exposure even at low com:en­
tratjons. The operations involving tetrachloroethane at these two plants are 
located almost totally outdoors in closed systems. Few workers are employed in 
the immediate areas and as a result~ there is not a great deal of possIbility 
for worker exposure. 
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At the ~~ite Chemical plant, the entire operation involving 1,1,2,1­
tetrachloroethane is in a closed system, even the liquid-transferring steps 
from the tank car to the portable tanks to the storage tanks. Even so, 
their personnel admitted that there was a distinct odor of 1,1,2,2-tetra­
chloroethane detectable when the process was in operation. At the Hooker 
plant, the only open transferring occurrs at the tank car-filling and drum­
filling operations. The tank cars are filled outside, but the drums are 
filled inside a large one-room building. Neither filling operation was 
actually observed during our visit, but it was obvious that there was no 
local exhaust ventilation in the drum-loading area. 

Also at the Hooker plant, zn auxiliary us·~ of 1,1,2,2-tetrachloroethane 
was observed as a sealant liquid in a Nash compressor. The compressor is 
used to increase the acetylene pressure before it enters the reaction vessel. 
There was a steady dripping of 1,I,2,2-tetrachloroethane from the compressor 
into a sink which was clogged overflowing onto the ground. Even though this 
was outdoors, there was a distinct odor of 1,1,2.2-tetrachloroethane in the 
area and the concentration was obviously quite h:i.gh. -Although employees do 
not normally work in this immediate area, this is an example of poor engineer­
ing control and maintenance, and poses a potential health hazard. 

Neither plant visited utilized a monitoring system that specifically 
analyzed for airborne 1,l,2,2-tetrachloroethane. The only monitoring at 
Hooker is by a nonspecific combustion meter and at l{bite Chemical by trichloro­
ethylene detector tubes that are not recalibrated for l,l,2,2-tetrachloroethane. 
It was apparent that the companies had no idea of the actual employee exposure 
to 1,1.2,2-tetrachloroethane. Both companies indicated that they are ready to 
institute a monitoring system for l,l,2.2-tetrachloroethane in accordance wid. 
the NIOSH recow~ended method involving gas chromatography. 

Further information received in the areas of "medical aspects", "labeling 
and posting", "personal protective equipment and clothing", "employees inform(!d 
of hazards", and'work practices and sanitation" are detailed in the two indivi­
dual plant observation reports (Appendices A and B). 
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Substance: l,l,2,2-Tetrachloroethane 

CDM: Stan Futagaki 

Visit by: Eugene G. Wood, SIR 
Stan Futagaki, CDM 

Date: February 6, 1976 

Plant Observation Report and Ev~.luation (PORE) 

Name of Plant: Huoker Chemicals & Plastics Corporation 
Address: Hahnville, Louisana 70057 
Phone Number: (504) 783-6661 

Plant Contacts and Titles 

Charles H. Carr, Technical Supervisor 
Robert J. Schuttler, Section }.tanager Environment...:_ Monitoring 
Wilbert P. Fremin, Safety Engineer 

1. Description of Process 

Th~s particular plant is currently the only manufacturing location of tetrachlo­
roethane in the U.S •• A great percentage of the quantity produced is used cap­
tively to manufacture tri- and perchloroethylene. The entire process is located 
outdoors in a tlclosed system" except for the drum-loading operation which is per­
formed indoors. 

Tetrachloroethane is manufactured here by the chlorination of acetylene. The 
exothermic reaction of the undiluted gases, acetylene and chlorine, necessitates 
various diluents and ca.talysts to enable a production scale possible. The re­
action vessel is a large vertical cylinder with the two gases piped separately 
into the bottom secticJn. The reaction products are directed into two separate 
holding tanks; one contains tetrachloroethane that is 95-98% pure with dichloro-, 
pentachloro-, and hexachloroethane being the contaminants. Part of this high 
grade tetrachloroethane is drummed and sold. ThE! other holding storage tank 
contains a less pUl-e solvent mixture with tetrachloroethane making up anywbere 
from 50 to 90%. 

Tetrachloroethane is further reacted in a chlorination-dehydrochlorinati.on 
prClCe$s. The products are perchloroethylene and hydrochloric acid, which 
is recovered as muriatic acid and useJ internally. In another process tetra­
chloroethane is dehydrochlorinated tJ form trichloroethylene with hydrochlor:ic 
acid again coming off as a by-prod~ct. 

An auxiliary use of tctrnchloroethane was observed as t'le sealant. liquid in <l 


Nash Comprcssor. This compressor is used to increase tht! acetylcne prcsRuru b<·ron~ 


it enters the reaction vessel. 
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2. Medical Aspects 

Preplacement and annual periodic examinations are standard procedures for 
everyone that works in the solvent plant. The medical histories are examined 
to prevent the hire of anyone who has had a poor health record. Some of the 
specific blood parameters checked are SOOT, SGPT, bilirubin-direct, bili ­
rubin-total, total protein, albumen, alkaline phosphatase, lactodehydrogenase. 
WHC, RBC and hemolysis. A full-time nurse, located in the dispensory, draws 
the blood samples ani these are then scnt to an outside lab for analysis. 

This plant has been in operation since April 1961. The solvent plant includ"e~ 
18 workers and 3 supervisors. Six or seven of these workers have been employed 
since 1961; eight have been employed a year or ~o. No one has ever had to be 
removed from the solvent working area due to health reasons. 

3. Labeling and Posting 

There are no specific tetrachloroethane warning labels or posters in use during 
the manufacturing processes. A copy of the warning label used on the shipping 
drums is enclosed. 

4. Personal Prot,"ctive Equipment and Clothing 

Everyone is rE:.:!..,ir~d to carry an tlescape respiratortl when in the solvent plant. 
This is mainly a pcotection against chlorine which is also manufactured in this 
plant. Scott Air Packs, respirators with a self-contained air supply, are avail ­
able in a central location for emergency purposes. There are no sustained con­
ditions \.;hen" it is normal or standard operating procedures to wear respirators. 

Hard hats, safety glasses, neoprene gloves, and rubber safety shoes are norw4l 
protective equipment. lrore stringent requirements are used when the possibility 
of exposure, especially splashes, are increased. A full faceshield and an "acid 
suit" are used by the maintenance crew when they are required to break into a li1")2. 
The company does not feel it is necessary to provide coveralls or a change of 
clothes to the employees on a regular basis. 

Individuals are expected to maintain their own routine protective equipment. 
Emergency equipment are inspected once a week by a competently trained person. 

5. Employees Informed of Hazards 

All new hires are given 6-8 hours of safety indoctrination which includes the 

proper use of all safety equipment, processes and the specific hazards, and 

emergency situation protocol. 


There are operating manuals at various locations including the MCA 1134 Safety 

D~ta Sheet and Hooker's Haterial Safety Data Sheet, both specifically on tetra­

chloroethane (both encloficd). Every 3 months, it is the responsibility of the 

foreman or dep:lrtme~lt head to review these safety manuals with the other employees. 
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A new worker on a specific job works with an experienced person until he is 
suffident1y trained to work alone. There is an Employee Safety Committee 
that meets at least once a month that provides suggestions to be brought up 
with the management. 

6. 	 l..Tork Practices 

a. 	 There are few occasions for workers to handle tetrachloroethane hut in those 
operations, espe{~ially the filling and loading of drums, tank cars and other 
containers, prpyer precautionary measures are required. Samples of liquid 
tetrachloroer:i,ane are periodically taken for quality control in capped pint 
jars. Neorrene gloves are used to prevent any dermal contact. 

b. 	 The process for waste disposal is to incinerate in equipment designed to handle 
hydrochloric acid as a combustion product. Other alternatives are to sub­
mit to a contract disposal service or to contact the pollution control au­
thority. 

c. 	 Personal protective equipment should be usee in all attempts to clean up 
spills. Either the liquid should be soaked up in an absorbent material, cr 
it should be contained and pumped into drums. The area should then be 
thoroughly flushed with water. 

d. 	 There are signs posted in various locations indicating that unauthorized 
personnel should avoid certain areas; however, there are no actual physical 
barriers. 

e. 	 Since most of the solvent plant is outdoors, no ventilation system is used. 
There is exhaust ventilation in the drum-filling building, and an exhaust 
fan is used b~fore persoanel ehter any contaminated vessel or piping. 

f. 	 Even though tetrachloroethane and the other chlorinated solvents handled in 
this plant are relatively nonflammable, all materials are treated with the 
same precautions as if they were flammable. 

g. 	 The EPA has reduced the amount of allowable material disposed of into the 
water system from 1000 to 500 pounds per day and it will be further reduced 
to 47 pounds per day in the near future. Hooker will install carbon absorp­
tion 1.:nits to clean up their waste water to meet these water pollution re­
quirements. Air pollution is minimized by using carbon scrubbers on all ex­
hausts vented to the atmosphere. 

h. 	 First aid procedures: 

eyes - flush thoroughly with water 
skin - remove contaminated clot11ingj wash affected area with soap and 

water 
inhalation - remove to fresh air; apply artificial respiration and/or 

administer oxygen as necessary. 
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1. 	 Sanitation 

a. 	 Employees provide their own work clothing; lockers and showers are 

not used on any regular basis. 


b. 	 Eye wash fountains and showers are located in several strategic locations 
in the plant. 

c. 	 There is no designated eating area; Employees eat in the control room. 

8. 	 Environmental .ronitoring 

Currently~ the only monitoring performed is by a .~onspecific combustion 
meter. A monitoring system is now under development to measure and distin­
guish the different chlorinated compounds including tetrachloroethane. Analysis 
will be performed by electron capture ana flame ionization gas chromatography. 
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1.0.""1;0 ""0" OSOI. 

ro"", "0. L:lU • CO$-" 

MATERIAL SAFETY DATA SHEET 
NFP/, O,~:;.i~:lC!fjo-ll 

Falls. New York l~302 
Acetylene

.lfl.2.2-Tctr~chlnroetha~e· Tetr2ch!.oride TetTachloToeth~ne 

167.9 Chemical interrr: €diate, solvent 
Physicoi Propcrfi:!s 

BOILING POINT (I) FI 
r 

VAPOri PRESSURE (mmH:;1 @ 700 p 

VAPOH DENSITY fAIR=1l 

SOLVrUUTY IN \'i"TE~ 
-APPEAR';!-iCE AND ODOR 

295 SPECIFIC G~AV.TY (H2 0 ::11 1.6 
5 PERCEIlT VOLATILe

f'Y ttn' t~U~ !-:l 100". 

5.B EVAPCP.r.T'ON RATE I Q,01f l ..... ~..d'l'~ :­ 1: 

IInsol. Neltin~ Point (oF) -4/* 

-

Cll?ar. :;1:: .::htlv v~ll o-;,:-green liouid uit~ chlo!'ofQD:~-!H:e oiin,..,,-._~_ 

none VEL LEL I,UTOIGNITION TEMP. 

EXTINGUISHINGMEGIA,____________________________________________________________________________________ 

SPi::CIAL FIRE FIGHTING PROCEDURCS !-.S anpropri:lte for surroundinPj fire; use \-later to c.£2.L 

contniners involved in fire. 

UNUSU A l.. FIRE AND exPL0510N HA 2 A Ros~.....I~n~~0:Lp:.;r>:.:n:!....:f.!l;.:;a:.:.!'l':.:. .....!:t;!;o:-:f~o::.!;.r!.:rr::.. ______..2::.1.'-..!\·':':!:lP;:':O::"'::"~:$::....;:0:.:(>:.:_c:::;.o~~:.:.,,_:.;;n:;;o;~!'.!.;>~:.:. . ..!t~o~Y.::-:•..:;~_""c 

chlorocarbons t!nd h..,. ..~rc~('n chloride gas. Full protC'c tive cqulul"ilent rccom:n::mdcd f':lT: 

personnel involved. 

Reactivity 

mCOMPATIDll..lTY C:lO react violently ,·:i th sodium, pot:; ;sillm, or thei.r alloys; re:.!!": tl'~ th 

S(ldiwn hydroxide or potassi1lffi hydro:ddf! upon he.1ting., to form ~~lt>lneQU:ily fl,,"';,,;:h!c 
chloro acetylene ..

HAZAlUlOUS OEcm.1PO~ITlON PHCOUCTS __.!::C:!,~ln~!.f!:o:.!rc.!:m~t!:.-~o~x~i~c::_:c~l!.!l..!:l.!:o:..!rc.!c,:;-=-________________ 

.£!nbon;; and 11\'.:11-0;'(>11 eh1 nriC:c f.ilS. 

CONDITIONS oro AVOID 

-llit'.:cnH.l:!tccl m-('."l!;. A"(I~d open fJ:II:lCS nnd opl'n elc'('.tric he~t('rs.-2yoid eontnc~.I.t-lt_ 

~:"1.!2.Y(": or c 1oll!l.~:. Bt) Hot hl"C:! lhe V:lpors. 

------



H:.-olth r!clot~d DOlo 
------------~~--------.--

THRESHOLD LIMIT VALUIZ !.i ppmj 35 millJ&r::m$ p::r cubic m~tcr of nir. Ab::.orb;:-d t.hrll~~ 

EFFECTS OF OVEUEXPO:;UR€ IS.....<.£yE..'., ... ALAl :" ... X 'te,1 SYS ternl c pO Ison i nr: can oc C11 r hi' 01 :.l 

}nt:,l:e. inh;\J;,.tion or .nbsorr..tion tllru intnct skin. 5yn~ptoms r;:m~c from local irrit,:-U,on 

.t9 hp~d,')che. n;ltIs<'a, 'I,·c!·dtint;. dro~sincss! unconsciousness nnd dC.:lth due to dlstu;:b:mce 

·of c.:>ntr::ll nc,rvous 5VSt(!ill. Chronic skin eXl\osure c:m cause dcnn.ltitis due to acf:,tLin:;: 

. ,nel:':;:,. h:rit",tin.; La t:V..,5:'. hvoror.en chh'rine fr!'::l. slow~~'sis c"n cnuse 

eye d.:!m.:lf'.c if Cllrc nC.l:;lcctcd. 

EMERGE.NCY AIm FIRST AID PROCEDURes EYES: Flush thorO'l:>!.h 1y ,d th w:~ ter. SKIN: Rc~ovC! ,c.on t::i:li .. 

nated clothinr;; '.J:lsh affected lIres with soap and watcT.~1ALA..TIO:'I: H~mov~ to fr·~sh ~ir; 

aeply a1" tit icial resr~iratj ~!ld/or adminis ter oxy;;en :IS necc'ss;:try. Itlr,~StIO:I: Dill! te 

by o1:inking laq~~ alT!~)Unt of watcr: induce vomitinr! then administer aUk of 1T'2~nesin or 

,s:llinc Inx:!tivc • 

.SPECIAL HEDle!..L PROCEDURES Get fr,~cdiate r::edicnl attention for ALL eye eXI1QsurCS end 

.any sed.ous over-€:xposurcs. NEVER administer adrcr!al.:'n or epinephrine to n r:~r~_c..-'n____ 

sufrerinr~ from a tetrachlon:H~thzme cxuosure • 
..:;;..;:;.::;.:;;.,..:;;.::..:~~.::;;..;;..:.;;......;:.-.::===..::..;;:.;;..-....;...;.;.;;;.;.:.;;:;.-=..:;.;.;:=..;.:;.=-----------------...:.--- .•­

Special Protection Informot'on 

VENTILA TION General ventil~tion iir:sir;ned to hanrllr: IH~avy vanors. plus local ~~:1:,'11Jst 

ReSPIRATORY ITYf'E) 

. 1 for c~:3rgcnc.1es.GLOVE5(TYPEI ____R~u~1~)1~)~=~=r~.~n~e~o~n~r.._c~n~.~e~,__'.._'~l~n~v~~.~c.._t~c~._____________________________~_________•__________ 

EYE !TYPE) ,_C.:::.:.h:.;c:.;:-::.:".::i.:.:c;:.:::i::'J::.,...:::s.::3:.:f;.;c:;,.·.::.t.l.Y....l.f;::..,o::...:::-:..;.;r;;.;l;.:e::;s;;:.:.,~f):..:l~tl.::'.:;s~f;;.;.':..'.;;c..;;e:.....;s;;.;1;.:1.;::i;.;;2:..;1:..;d",--"u..;;h:..;c;:.,!:c <I n!l1: or> r i;: t ~ . 

OTHER Rubber s~fety shoes: rubher suit:;. or for sol<lsh nrotcctiont--.____ 

'-----------------------------------------------------------------­
SP Eel,e.L PREC/,U TIC' NS FOR H 0\ ~OLlI-:G AND STO RAGE __A:.:.:V..:O;::l::.·.d=-J.p::1.:...L.?:::::;.:i:.::c.;.;a::.l::.....:;d:;;~:.:.m:.:..:::a..:.;g:.::e:.......::t.;;;o:....:cJ::..::.r.::!J.::m:=.:!'::...::.._.;:S::..t:;;.:.:o.;r:..;~:;..-=i..;;n::.-__ 

~'cntilntcd <lre:ls, not i~ pits or br.s(:f!lcnts. Protect stor~~e t::lnk vents ,,'1th a dT.,.~r to 

prevent: e,n!i.EY of noi::.:t air. ~:mcll(> in c.losed !>)'~te8s. Vr-nt In?,Q(lt 5!?i=':::.~=-,c...li.!.Jn,)~~~J".z.:.j. 

STEP!; TO TAKE IN EVEUT OF SPI~t. o~ RELEASE Get personnel protectiv<' (·g\lil.;'r'?ut. f;:oak 

,in llhs2Elwnt r,1.1tcri::l (s.:md. cleW, etc.), or cont:d.n sr·ill nnd pm:<p.3.nto ch:I1'1O::. 

flush !;plll ~lr(!3 ;·7!,th w.:!ter. Keep unprotected pcrsc:mel away until c!l:e~ clQ<lr of v:q)orl>. 

1,roduct. or ~1:!.~:;1it· to ccntl'nct di!::posal st~rvicc! or co')tnct polltltj,on control Ilut'hnr!ty. 

nCMArd,,!>~!:...!.lnt ;>d ....QIl.1t'· "mrnh1f; elf poterti."Il, h0.;.:;.....nL.!0.nrr; not U::.t" ... t.1hl" h"'1!)~~~. 

Rt:n:nENcr:5 (l) Vr:f\ Ch:-::lic::t! Saf(·t):_ll)J:..<'l......!<:h!Z!.:l;..Jin• V'; T('.tr..ill':hlQ..u'.!.::.!..!·.uhL:.:!;.!n.!.:...~....; _____•____ 

.W~~')~. 1. - n~~!!~1.':-; PI!.l.Qf'l"t i.<:''i~f Inch:::'.tTi :!!..J:!:,~,L~c-:i!! 1!>-1-1nLEQl.t! on~ .___ 

(3) ~{'{lkt>T Chemic.nl C:onlOratiun Pruduct };;d:,:.! ~~JWt!t }~-1::.~.:}!2.2"·I,<.trr,chloro(·~~ 

12, .. i.\f"f4 ""'1-t',i(>*, !l,a".""I .. (11'.""Ht. \4',,'.. 'H.". ~"Ufl'·""ftor.c!f wc." 1., .. "",JlfJd hi .t"r'\f\;(ufl, 
I<no ... r.t!u.h.LI ........"••• ".~ln .. ~ 'hi"O ,h", t..,t~. LI'" Ln... w'''~t:. '. ",If"" und ~(,ulfui •• " 
I. ,..pC '1'0~·":,,t.d f., t... ,.n"U;iJ</~* ... t,".d .),. fhfl .... n ... r,.,d cr..n~,hn'" 0' us. ,..,,4 "MtHtf\Q 
fltt" ."vol.,. otf,~t "f CI~J4tH.tu'fl hu.lr\.I.("/c.t~ltt .. 
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I'· 

I I' t I I . I'· . . .: ' ~ . t·· I 

Appearance Clenr and essentially free from 
visible foreign material 

Color 100 APHA max 

Boiling Range, °c at 760 rem 144 - 151 

Specific Cravity at 25/15.SoC 1.585 - 1.595 

Acidity, as % lICJ.* .02 max 

~isturc Content at -10°C JIIo Cloud 

Residue on Evcporation at lOSoC, % 0.005 max 


*titrl!tiou to pU of ' .. 0 

1,1,2,2 Tetrachloroethane is a clear. light yellowish green liqui.d which has 
no flash or fire point. Like all chlorinated hydrocarhons, it is somewhat 
toxic and 'iri'.Jst he us.ad with the. s:..ma precautions as other chlori.natcJ hyJto­
carbons. 

Chemical Formula 

USES 

1,1,2,2 is used primarily as a chemical intermediate. 

PRECAUrrONA.RY WF'OR::nTION 

The follot'ling precautions for handling 1.1.2.2 tetrachloroethane are quoted 
from our drum label. This warning label has been prepared in accordance 
with a pattern established by the ~~nufacturing Cha~ists' Association. 

TETR.!I.CJUDROEnTAI\'E 

DAI\(;ER! VAPOR E.XTREN3LY U..... ZAP..OOUS
* POISON .§l:-

Usc only in completely enclosed ~ystem. 

Do not breathe vapor. 

Do not get in eyes, on skin, on clothing. 

Do not take internally. 

For more complete d:tt3 on pllysical prol-'Cr.tics. methods. equipment and pre­
cauti.(\IlS for h:lndlin~ and sa(ety. refer to Chemicnl Snfcty Data Slwct !l)-34 
"'l'etrilchlol'octhanc" issued by the Nat1ufacturing Chemists' Association. In-:::. 
Washington, D. C. 

MH. 11-1720 

fOil MOR( INIORMMION WRITE INbtJ!>lIliAl CII[MICAIS mvmm~. II00f:rllnIlMICAICOllrbl!""m~. HIAGAtA fAII5, U•.Y. 
SUlI~llll"'IV III m:{:llIl Nll\ll·llIUln1tl.~ l:tlllrllllMiON 

1 .... I"tto'frin:;,." ,., ...tf'fl... ~1 "t""'n. IId"f,. f';q' •• W'H"•••·.I••• ~ fl' t;;f'-_'4,r;:t_:_~f,::••f.,:j.i\~J 
411' ....u ... , Ai 'f.. !.,.....' .t f'IfH~" J ....I • .,.h...1 tt.r f·rtf.r,t ..'urt~ .. _ tH't*n;,_.~__tl___ ' ...., 'H .••ili., 
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Chelllical Safety Data Shee.t SD·:J·-J. 

ADOPTED 1949 

PROPERT!ES

ESSENTIAL INFORN'.ATlON FOR SAfE HANDLING AND USE 


. 
CI.."m;:ol. ;n any form co.. b., sor"ly Uo,..d. hOl'dlcd or u.~d if 
Iht pl:)"l«tO'... c:hC!'Iniccl and l,o-ro!'(;oul prop.""tit-s Oft' fully und~f. 
alQcd \'lnd Itl~ ftc-cessoty precautioni. indud;f\!J .hr us~ of p~l!.'prf 

safeguords and ('«,noftc' Plole-t.tive rqutprneol. Ofe observt>d. 

lVIANUFACTURING CHEMISTS AS
'825 CONN[CTICUl AVlNUE. N. W. WASItINGlON. D, C. 20000 
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Adopted AUl!llSt, 19·19, 

1. NA!\II~ 

Chcmkal Name: Tl'tr:ll'hlurtwthane (1.1.2.2. Tet raehloJ'(l('f h:lllc) 
ComnwlI N:l!llCS: 'fl't rachlul'et IHl!IC, Acctyll'llc 'I'd I':lchl"ridc 
FOl'lnul:, : 	 CJJCI;!.CIIl~l.: 

~ 1·ll()I·I~ItTII~fi 

2.1 Grade: Tcchnil~aJ 

2.2 Important 	Phy~il"aJ and Chemical Properties (For pure compound) 

])hy.sicnl fitate: Li'I,lid at normal tcml)Cr;lhll'(!S, 

Colol': Cle:II', sli:rhfly y(~lIo\\'. 

Odor: ChJ(Jrofonn,lilw. plc:u;;tnt. 


. Vapor Dcn:-:ily: 5,79 (Air=1) 
Boiling Point: 1,16.:3"(;. (295.:~·F,) at 7GO mill, 

)....rccll,iJl,.:· Point: - 42.S·C, (- 4·1.5·1",)· 

Soillhilit~,: NdUwl' soluble in, nor miscible with, water. 

Flal->h Point: Aone, 

CoI'!'ol->ivcncs.s: 	 Suitably stabilin!d and moishll'c-frcc tctrnch!o)'o­

ethalle is rcIati\"(:ly 1101l-COITl::;ivc and C:U1S('S little 
trouble, It may he stored :u:d uscd ill the ab;::(,lll'e of 
air and di!':sol\'ct! wah'" up to·] 20·C, (2·18' F,), Uu­
dissCll\-cd w:ltm' caUH"S appreciable h:rdrob'~i~ :It room 
temperalu)"{', Hydroly:::is amI oxidation 1>(,COl11(> ("om' 
)laratively rapid llbo\'c 11 O'C, (230·1..·.). 

Reactivity: 	Tctr:u~h.JI"oeth:mc il'i \"Cl'y sljJ~hlly I"{'adh'c. On heatin~ 
with solid potm;sinm hydroxide, it yidds dkhloJ"O(·t h;\'l(:ne, 
trichloroefhy!<-ne. h'tr~.('hlol"(,cthylcnl!. amI H ~pont;Hleou:,­
ly fl:unmahle J~ns whkh ma~' he chlol"Om'c1ylenc. With 
sodium aud potm:;sium or their alloys, tetrachloroctlmne 
may explode under ecrlain conditionl->. 

Hygl'os('opic: Not hy):!,ros('ollic, 
Liltht. S(~ll::;jlh'ity: 	 In thc presence of :til', ultraviolet liJ!ht eOll\"Cr1!; 

tctrachlorocth:mc into hycil"OgPIl chloride and 
dichloro<ll'ctyl chluride. :t101l;~ with l->ome octachlor­
oLutmw :mil :1 little ox:! lie -m'it!, 

S)l(~dfic Gravity: ] ,596 at 20"G, (fiS"F.) reft:rl'{'d to water at 4·C. 
(3!1·l".) • 

VAI)OR I'ltESSunz.; OF 'J'I~TIlAeIlI.On()l~TIIANIi: 

TCnl))cmlure VUl)(lr Pt'('ssurc 
·C. ·F. mm. !\Ien:ury 

32 89.6 10 
45 113,0 19.5 
60 140.0 40 
10 158.0 (;2 
91 195,8 ]40 

1M 219,2 220 
118 244.:1 350 
128 262,4 470 
138 280... (,20 
1·1(;,:-l 295,~s 1()O 
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r.~,,,.u:.1 
Slu'c" .. 
SIJ,:U 

2,3 Haw rdolls Prolll'rti('s 

'1".'.1,...·1.1."·.,·,1.,,. 11.' 

2.:U /lEALTIJ llAZrllWS (~l'C 8. In;;ALTJI IJAZAR))S AND TlI Em CO~THOL) 

Tl!tn\('hlorocth:ulP is (mdc I))" inhabtinJl, h.\' llJ"oJunl~pd ;lIlfl n'j1eat("d ('ontad with sIdn or llHI{'OU!'; 
memhrllll!!s or by or:r1 intake, ;\liilou:!il tmd{', h'tr:u"hlnrul'tliallc may Ill' h;lIldll'l! sah'ly if pI'OJlt'J' 
precautions al'e cOllsi:!ntly (lhsen'I'IL Pl"o!ollJ!{'d 01' n'llC"alt-d ('xpmmn's (0 till' Ju'odnd in :111)' form 
are hazanlou:" The i~(:lwr:dly n"'():~nii(>d ma::-:imum allowahll' l'OIll't'ni relt ion i:-: 5 p:u'ts Pt')" million 
by \'olunw in air fOl' an H-hour wUl'killJ~ (\.IY, 

2.3.2 Flnl;; AND I';XPLOSIOX lIilZ"UlnS 

Tetnlchloroethanc is nou-fi:J.mm:lble :mel nOJl-cxpJosh·C'. (St'e 6.2 I"jre and Explol'ioll Hazards) 

3. lJSUAIJ SIIIPPING CO~T.AI~EHS 

Tetl'achlOl'oeUWlle is not SIlC'cifie,ally rc!!u­
lntcd lW tll(! Inten:tate Commerce Conllnj:;~i()n. 
Notwithl>t;tlldinJ~ thi!'; fad, the following con­
tainers nre recomnwndcd. 

3.1 TYI)c antI Size 

ICC Spec. 103 or 103W. Tank Cars. 

ICC 81)C(,. 17K Non-returnahle steel drums, 
55 galloll maximum capacit.r. 

3.2 Llihel or Jdcntific:ltion 

3.2.1 J~:I(:h container should calTy .ill ideJ1ti­
:fyhig labd or ~t ellcil. 

3.2.2 The 1VJanufart \ll'in:! Clwmists' A$$ocia­
lion )""c:omIlH'nd;o; f he labd hl'low in atldit ion to, 
01' in r'ombil!at iOIl wil h. :my 1:11)('1 \\'arnillg~ or 
othcl' statpnll'll!S l"l'lIl1in:>d lty st;ltutl'~. rei~\lla­
!ions, or ordin:mec's, This \'.'Hrninl~ Iahel is (,l>Il­
cl1l'l'ed ill by t he United St:tt e:-: Public Hc:tlth 

, Sef\'kc under i!l~rCl'mr;nt~ with the producers. 

3.3 Dh~l)o$al :m:l UetUl"Il Precautiuns 

3.3.1 T,,1Nl( CAnS, Empty tan), cars 
should be )'('hll'lled al'< pJ"()mptl.\' :tS Jlos:~ible in 
aCCOrdalll'C' with inst.l·udi()IlS l'('cein'd from the 
sbi)l)Jcr. ~hipp!.>I·'!'> l'OUtill~ instrudions ShO~lld 
alwa)'"s be followed stl'iclly. 

3.3,2 J)J:V.uS. Before l'hipping ('oni:llllcl's 
are returned ic. sl!Jlpliel':::, the usual pn'c:!lli iOlll'­
rcgardinr.! the c'ompld{' dl":linal~e of cont.ents 
and tlw proper c1o!'>ilW of all opcnilws 8hol1l<1 IX' 
obscn'ed. (See .i\l.C.A. :Manual Sheets D-30 
and D-3L) 

4. UNLOADING AND EMPTYING 

4.1 Health Hazards (S(>(' 8. HEALTH HAZ­
ARDS AND TIl EIll CO~TH.OL) 

Tetrachlol"Octh;Ul(' is tm:il' by inlmlaiion, by 
prolol1;!l'd :md I"<,'peal(':\ ('ontad with skin 01' 
mIlC'OU$ memhranc:s, OJ' hy (lral intali:c. Although 
toxiC', tctr:whkl'l)ethane may he h:lIJdlcd l':lfely 
if 1ll'()j)CI' pn~{·:!t1t ions :lI'C ('ollstalltl>' observed. 
ProJolI!~l!d or repeated CXpOSUl'C$ to thc product. 

T Elf r~ A C t~ lL 0 neG1r n'~ A t~~ ~ 
DANGER! VAPOR EXTREN',ELY HAZARDOUS 

Usc only in comple1ely enclosed sys1em. 

Do not br<~athe vapor. 

DC) not get in eyes, on skin, on dothing. 

Do not take internoll),. 

~ POISON .J?t::" 
Cull A Phy~ici,," 

First Aid 
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ill :til\, form an' haz;\I'!Iom:, TIll' J~t'IH'I'alk n'C'­
('I!Ili%~'c1 maximuill allowabl,' l'IlIll'l'JltJ'aHo;) h; 5 
P;II'ts IWI' million hy YOhlllll' ill .til' fOl' '1II S­
hour \\'u"ldll!~ day. 

4.2 Fire and Explosion Hazards 

Tclrneh IOI'ol~thallP is JlOll· flamm:1 hlc amI )1011­
cX)1I(1~;j\'e, (Sec (i,2 Fin.! em€! J';xp!(,~ion Haz­
ards). 

4.3 'j'anl, Cm's 

4.3.1 Unlolldilw opemtioll~ should be eOIl­
ducted by earefully in::;trndcd. rdi.tLle em­
plo~'{'(~!' un:ll'r :dcIJuatl' :,uIWryi~ic)n, (~ce GA 
Employee Educntio!) and T)';lillillt(.) 

4.3,2 The ('m' ~lwlJI:l h,: ~pottcd :t{'cUI':ltel}', 
and the tJ'adi: should ue le\ c1. 

4.3.3 It is c{l)l~idcl'cd good practice tlmt 
derail::; be pJaced ::t one or both ellds of the 
unl{laclin[~ tl':lck approxi:mdcJy one car-Ienglh 
from the• .:ar beill~ ulIl:'J;l(:cd. unless the e:II' 
is protecfed by a c10sHl and lod:cd switch 
or gtltc. 

4.3.'1 The Imnd-bl'ilk ~ should be ~et :md 
standard rail clamps inst .. J!ed to bloek the 
wheel~ nt the time of lII:l!liHlim~, :;\iclnl Ul':tll­

tiQJl" sign~ ::;hould be fm:t{'ned to tlw tnlck. 
Shwn slwt:icl he ] 2" x ] 5", painted Ii~ht hluC', 
'fhc IC'I!\'wl "STOP TANK CAn co~­
NEC'n~D." with the bttl~)".s in "STOP" foUl' 
il1cl){'s high, .should k~ lI"ed, Si~n.s nrc av:til­
able from safet.y (:quipllwnt deale!'.>;, 

4.3,:' The' l-:hippel"s in.~trudions fOI' ull~oml­
inrr should always ilt! followed, :lI1d an {'aut.ion 
m:trldlll:.s on hoth !~idc.s of tank or dome .should 
be rcad awl obsel'\'(,'{!. 

4.3,6 In tht" en'Il1 nf a It'a].: ill the 1:1111: cal" 01" 

the flU imrs t1I:lt C:I11110{ b;' sl ()ppl~d hy f{l"owjn:~ 
I)!"C\"jotls illst na'tiolls f)'tlm till' sUPIIliel' or 11>' 
f;imJlII~ :ulju:;t liwnt 01' tightcl\ill~~, tlll~ supplier 
f;IIOUld lw'imlllediah'!Y h'!t'phom'd 01' win~d for 
Im't hpl' i n.sll'l\d ions, Tlw an'a ;InJUn!! car 
I-lhould Itt' C\'<!{'ualcil. :til!! only propcdy )11'0­

[('('{eel IH'I'S())IIIl'l shuultl he alluwed to ("nter thQ 
nO'cc1ed a rt';! , 

4.!l,7 Furtlwl' IIdaih: liS to unloading of 1:tnk 
('ur:; un' :.;(,t fllrth ill ~1.(, A. ;\l;lIIual '1'e-,1, 

;fA 11ru J1lS 

.1.-1.1 I )I'\IIll~: :.;hould hc~ unloadc'" {'an'full,' 
to prl'\'('l1l d:lIlla~:l'. TIl\'~' :.;I1OUI«1 not lJ(~ dl'upl'l'd 
UI' h11ll11wd. 

SIt,;11 

4A,~ )o:;I('h :.;hipnH'lIt :::hollid lIt' (·xamilll'd 
(,:II'l'flllly f!ll' "'a)dlll~ dnllll':;, If ;my art' 1'01l1ld. 

tllt'Y should IJ(' h:tll!!h''/ wilh partklllal' {'a"", 
TJw k;IJdllg pal't shllllhi Ill' tUl"lwd up, ane! 1Ii" 
dl'um~ n'mO\'I~t1 to :1 Sarl' pl:tCI~ w] .. 'n' tIl(' k;d;· 
age ('an he 5t0l'p{·,1 hy t il!ht{,llilll~ till' )!lll~~, If 
the Jl)UI~ l':lIl1lot hI' til!hh'lll'd 5ullil"il'lllly 111 pllll~ 
UJ{! Ic·;"•• til{' {'outPllt,:; of the drulll .-h()llid' be 
transft'lTc(/ to a ~otllld ("ontaincl', (Sec {i.:tl 
SJ)ilb!~c,) 

4.4.3 Befol'c theil' (,'ontcnts ;11"(:' cmpt it·d, 1 he 
drums ~hf)IJ)d he ~Upp(ll'tcd :11111 IJloelwd sl:h· 
stantiully to :)J'('vcnt mO\'{'lllcnL 

4.4..1 A ;,ati!'if;lctol"\' method of ]'('Illo\'inc: 
tetr:lchlorm·th:mc fnmi drum::: i;- hy 11](';111;:: 0'1' 

.l rot:\I'Y pump, If !;nlyily nll't hod:--; are cln­
ploy<,d, a fau~et shuuld bc insert('d in the ('11tl 
bUll:'>: and the dnnn" pl:u.:ed (.Il a rack Fauel'l~ 
shoul<" ha\'c shorl !'}I:Illk~;, thl'l:atled with Brjg-~!,~' 
standard st"aight. iron pipl! t1lJ'c:1l1s, j\ )'el:liliel1t 
g:u:;J;:ct of ;;uit:tl,le Illatel'ial such 'IS a S,rnt het k 
.'ubbu- sh')ukl be usee! to insure a ti~ht 1iL 
Bung o}H::J:ing and f:!tlct,t must h:IH~ the :o:ame 
type ;,nd lIUmLel' of tlll'c:uls pCI' i neh CH,C . .A, 
Manllal SI'ed D<!2), WOl'Kmen $JlOuld be pro­
tec!t·d from V:lpOl' ,111<1 liquid, (Scc 6.5 PH­
sonal Prot,~cti\'e Equipmcnt.) 

·1.4,5 To remoyc the hody plu'g, the hung 
should he l)h!l~ct1 up and a Imllg or p]li:~ wn'l1eh 
u:>(.!d, The O)lcrato,' s.h{luld wear ~o~'g-!c':::, sfnnd 
to one !':idt', and face :tW;lY dlll'ill!~ the oller:tt iOll, 
After the )llug ~tal'ts. one full turn ;::huuld h0 
m;Hle, If <I(~cumlllal.id internal pn':';;,;Ul'C is 
p."cscnt, it shou)tl he all(l\n~d to "cnt; then (1)1]';: 
should til<' plug be iooscncd further 01' l'cmo\"(;d. 

5. S'I'OHAGB 

S.l H:t7d'1rds 

5.1.1 TlE.4.1,'J'l1 lIll Z A It J) S (S c c R. 
JE~ALT]J IL\ZAH.DS AND THEIR CO?\'­
TROI..) 

TcfrachJoHld han!! is toxk bv inhalat ion. b\' 
flrolom:etl :lIId I'c}wateil ('0111 ad -with :.;Idn 0')' 
1l1llC(lUS I1lPllIlll':UW:::, OJ' by ol'al intal,t" Altllu:wh 
t...)xi(·, t('tJ'al'hJ')J'~'('(h:IIW lIlay he handled :.:afdy 
if propel' lH'('C':\ ut il)n~~ a I'I! ('llll:~t antly Oh";\!I'\'<:d, 
ProJOIll'yd or 1'('\Il'atC'd I'X\){)SIll'I':~ to the product. 
in an." f finn :1 n~ h:l:~aJ'{10l15, The g"t!lIel':r1I,\' l'\~('­
o:!Ili;t,I~d m;I·;imlllll :1!!0\\';1\,1.· ('Ollt'l'Il! I'al illn is fi 
I)m'(~ pel' milliull b.'· \'OIIlIlW in ai ...mtl for an ~:­
hoUl' wol"l\illl~ da:r. 

5.1.2 F.'J:F.: AN/) /';.\"}lI.OSIO.V 1I..1X.1I.'lJS 

'l't·1 n,I'I.lnl'oc\ h'lIlt, is Iloll-Ilallllllahlc :411<1 HOII· 
('xplo:,i,'c', (l-)l'l' (i.:! FiJ',~ alltl EXJllo::iull 11:1;:­
;tnls.) 
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6,1.3 COJ:J:OSION 

Under lIorma I comlit iflll~. tt.'lI'adtlllt'O­
cthalle may 1)(' :-;[01"('(/ ~at i:~f:tdol'il,r ill V;lh·;tn­
ized iron. IJbck iroll or sled ('quipm(:nL (St'e 
2.z Jmportant Ph,n;k:t1 :tIul Cht.'mieal Prop­
CJ-tiC5.) , 

6.1.4 l'O/"A TlU1T 

'fctnl('h}oroe! hanc is Je,:.;:; voJat.ile t 11;111 
wah!r. (S(>c 2.2 Jmport:mt Phrsiral and 
Chemical Propcrtic:;.) 

6.~ Conditions of Storage 

5,2.1 I';ach t:mk. whelhC'l' verticaJ or h01'j ­
zonlal, should have ;I top and b(,Uom m:mholc. 
at leasl 22 inc he:.> in di:ul}cl(»' with :l \"apor­
th~hl c1o};u)"(!: in addition to fillin~, \"l·nl. and 
mcasllrinl~ device Oi:;Cllill~~, wh;ch ~houl;l be 2­
inch flanged l"olmet:ti.;;-,,.; in the tOI} of the tank, 
A 2-indl or 2 1.{,-inch IwHom outlet should be 
provided for cnlpt::in!~ awl fo,' lI!':e ;IS a drain 
during d('an-CluL ope)'ations, Vcrtical tanl~s 
should be of the c1o:->(,~d top dc:~ign, 'Old the top 
should be (':lUlkecl or \\"ehlt~d vapor-light. 

5,2.2 l~;II-:h gtoraJ!c t:mk ::houJd han' :l vcnt 
]m'!~(; ('IHHlgh (U~U;II1)" 2-inch) to )wJ'mit the 
escapc of nlJlOr dllrim~ lillin~, The n'l~t shflt:ld 
conform to the N.F.P,A, Flamm:,h!c Liquid 01"­
din:mce, Venb 1'nll11 llldolll' t.mk~ ::hn:!d tel' ­
minate m:tdoon;, in SllI'h a I01:.'<lti('n 1h:l< C!;{':lll­
hi!~ "H}lOI' will 1I0t cont:uui!!:lt.! :m)" work :>pacc 
nil', They l'(hollJd he lu'otn'{(-{} :t!!aiust ent r~; of 
moi:-;t :li)' by hcing ('xlcnt!t'd down O\'CI' the 
side of the hill\;: into a dn'i!H! ('hamb!:)' fill{!d 
with lump call'ium dlloritle for l'cUlm':ll of moi:; ­
ture ill the :lil', 11 i~ rccommcm!NI that a tee 
be inserted in thi!' lim' :Ibo\"(! tht~ {h'yillr:' cham­
bel' !'o thal a JllCI'('ur.\" >;t'al I_~-in('h decp ma~' he 
in~tnlled :IS a :-;afl!h' \'('nt in COl",:: the c:h:lInhe)" 
)llu,~:.> from· excl'SS iuui:;t u 1'(.', (;\lcJ'(~\U')" .:;houhI 
not he ~pillptl in :lIlY work S\,:I(,C. un(1 Opt."ll 

mCJ'nll')' surf;1CI.'S in work SI';l(,(~S shouJd be 
avoided,) 

5,2.3 AUh(llll~h tt'lr:\('hJClrl'>{~t hant' i!': 11011­
flmnmahlt'. ~a fl' lll'ad i«-e \\'uultl hilI i<::ltt! tlmt 
tctl'at'hlonwt h;lllt' :'ttW:J~~l' t:m).!': ~hnultl Ill' ;uh' ­
qllall'l~' g1'Ollluit·t1 to tli~:t'h:ln!l' s\;!ti(' c-Icd I'idty 
h{'(',llI:-:(' of ":II'illu:, 1)(l:->~iJ,h· h:t:i'.:u'l!s sllt'h :u. 
Iildltnilll~ 01' th,' 11I'!.xilllit,\· "r 0111(>1' SIOl';lJ!C 
tanl;s ('1II11ailliIW lIal\l1llahl.· li(IUitl$, (Sl'(~ 
NY.I',;\, p:t!llJlltl,·t ..~tati(' Ell,t'lJ'icit,r,") 1.0(',,1 
('(.ndil ions :-:hllllill It(! tal.c'u illtu :u:,-ount in 
em'" ('a::(', 

».2..1 J)ru\lI:-> Ill' h't I':I(·hlll\" ... 1 h:lIlt' :;.huuM 1)(' 
Ittol'l'd ill a I,tlol plowt" wit II lilt, .I\\I1,:S ,p, BllllJ!S 
tdwuhl "(' I'('pl tiJdlt .. i, all tilllt':~, 

6,2,1) V('ntillltil'\1 :-:hould 1)(' II\'O\·jdC'd ut the o 
floo)" 1t·\'(·I. :1$ \\'pll ;\:-: ill the 11:->lIal hil~hl"l' 1m'a­
lion:.>. l'\uh' I hal \'apor h; r.:i!1 t illw:-> )\I';I\'icl' 
than ait' (S('(> 2,2 IIll)lort;1II1 l'hyskal ;1Il!! 
Chemic:ll Pn'lwI't it's), 'I\'t j'al'h lot'(I(,1 h:lllt' 
shuuld not he $tlll'l,d in pi 1:->, dl'llI"('ssions, hasc­
ml"nl!':. 01' llJl\'('J~!ilall"t1 :II't'a:->. 

6. JlANDLING 

G,1 11(".1]( It 1I:lz:mis (Set'~, 11 EA LTlI II AZ­

ARl)S AN)) TI' Em CO:"TI{()L) 


Telnlchlol'oethallt· i~ toXil' h,\' inhalntioll. by 

prolonged :nul r{'pe:lh~(1 eont:let. wit h skill or 

mucou:-; mCIllt.I·:.Jll'';, 01' hy oral illlal,a'. ~\It h(l\l!!h 

toxic. tet r:u.:hlol',wthalll' m:lY he h:IIl(II(,~d snfcl)' 

if proper ))J'(,{T.ut itlJ\s :11'(' ('un,;tant b- oh::;en'cd, 

PrOIOll!!l'd or r·,'lwate(\ expo';llI'e:.> 10 the 11I'o;lud 

in .my form nrc hazal'dou:->. The gcncraHy I'CC­

o!!nizcd m:lxiT~mm :J!I(I\\~::b)e l'OIwenll'atio\1 is 5 

jl~rts per million by "olumc in :Lil' for an 8-holll' 

\\'ul'ki ng d:~y, 


G.2 J<'ire and EXI>losioll Il;mu'ds 

Tetmchlol"t1cth:uw is l1ol1-flmnm:lhle unci 1l01l­

expJo!':ivc, 


\Vhen cX)Jo:->ed to hi}!,Jl h·mpcrat.ul"c!':, ,,11('11 n~ o 
opcn fimne;:: .lIlt! cle('tl'je hcaters, tCheldllnl'o­
ethane \'apOl' 111:1.\' k~ {!No'npus:'d 10 ioxi(' .tnd 
corl'osive substance,;. which shoaM he n~lItc:l 
to the outside of the buildilw, 

6,3 Spills and Leak<lgc 

6.3,1 Silills ~~hOllld hl' cleaned lip irmncdi;lt,, ­

ly, EmploYl'es pl'J'formin~ Uli~ \Vorl; !'>houl.l 

wear .ul('<Juah- p('r:->onal IH'(Jh:di\"t~ ('qlJipmcnt. 

(Sl'C! (;,5 Pel'sonal I'ro\(.'l'1jn· Eljuipl1WIl1.) All 

UllIII'U{(·dt·t1 p<:n<ollllel ~hollid k' (!\'acuatt~!1 unti I 

tet nlt'hl"l'oet hmw \':I})Or~ Il:l\'c been clem'cel 

aW'l)' frmll the .1I"en, 


6.3,2 Ult!~!'. (I)' mUI>>' W(~t wit.h tet J'athlon.­

clh:mc :;houltl he Il!an·:1 in dused t:olltaincI':-;, or 

in <t :;llfc )J1"I'e oul of dum's until they ('nn hc 

dri('d S:lfl~ly, 


G,:t:~ CJot hi Ill!' \\'('t. wit h It-! r;)('hlol'ut'i halw 

:::hould lit' I't'mu\'('d imlllt'llialeh', Tht, \\"('.11','1' 

shollhi 111('n tab· a W,lrm, :-><>;1\;:,\' ~;hO\\'t'I', '1'1\1' 

dothillJ! -l'11O,llti l)tIt bl' 1I~('i1 al~:lill 1II1t il it it;!:> 

b{·t'Jl (ldl,t! O,lt. of t!om'=-- ill a Pl'op(,I'I)' "{'lItil"h,t! 

al'(!H :tilt! tll.'11 i:lllJlt!t·l'l·(1. 


(iA I.;mplu)·.t(. E(hu'a i ion .lIul '1'1'<1 illinl!: (:-::l't' 

82..~1 1~IIlJlliIYI'(~Ed1Il':l t iou) 
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GA,l l'>afl'I,\' ill 11:1 IlIlIi 11;- tt'll';u'hlm'ol'tham' 
dqH'llds Il]H'1l lhl' j'llcdi\'l'IW::S (If (·mplo,ree (~"U­
calioll. tl'ainill!!. ;lIul ::l!l'en'i::ioll, 

6.'1,2 Tht! e;\u{,:ltioll :11111 tminill}! of Cnl­
plo,\'('(';$ to work ~;ar('!~' ;IIHI ~f1,lI:;(' lhe lll'r~ollal 
Pl"o{('ct i\"e equiplw'nt ur lIU\('I' ::;tfl"}~lI;lnl!" I'ru, 
vided fOl' UJ('tIl are l'e::;polJ!"iuilili('s of SUpCl'­
viRion, ' 

6A,a Employec ('<iucation ,JIlel tnliJlill1~ 
shuul:l ('ll1jlJ.:l~i7..l' the Iwed ~If haJl{mlll~ tl'tl'a­
chloro~·thalle :lceo:-dilU! to the mcthods outlined 
in this mallual. 

6AA Beron' lIew (>mpll'YC'(';;; :II'{! placed on 
the job, thpy ~ho\lltl I,e thorotwhly iu:-;t ructcd 
and IJlliz:l.cd COl!('CI'liill::; thl' pn'pel' hal1ll!ing- of 
the pr(l:IIl~:L Olliel' employe!.':; !'itoulcl ue rein­
sll'lI(,tccl :lIld quizwd periodically, 

6..1.5 Ji:ach emp!oyt'e shouhl he f:dlliJb .. with 
the lo~'at iOll, IHlrpo=-e. use, ;md mainh'n;m('t' of 
pcr:;unal)lmL!cth'c (>ljllipllwnt and be thQJ"ou~!h­
Jy (nlined in it~; u:;c. (SCI! (;.5 and 8.3 P(!Tsonal 
Protcdi\'!.~ ECji.lipmenL) 

6.4,(i 1':aeh bnploy{'c sJwuld know the loca­
tion of HII (>mel'~cllt'y equipllIcnt l>uch ns s:~fd.r 
sh(}\\'(~r~. buhhlel' (ir!nking- fonnt::im; for flush­
jl1~~ (ht' C~'C;;;. and faul't,t~ 1'01' washing out. hose 
lines, 

6.4,7 Only relblJll!, dp)1cml:.hle, unci PI'OllCl'­
Jy tl"ai Jled ('mp)().r~'.::, ::hll!lld be y,i-\;cn 1 he re­
spol1sih'lily of olwratinrr y:dn·:; which contl'ol 
Uw flow (If tc·b';whl,,:!):.:than(: 10 :wd fl'om ~t01'­
aJIc talll,s, tank c:an:., :uld containers. 

6.'1.8 Employee:; :;hould be tnlhwd to )'epOl t 
to the: )11"01)\"1' a lithlli'it,\' all ~~u:;pcd cd leal,s or 
eqllipment failure.:'. ami any ~ign~ (,f mnes~ or 
skin di:-::onlc-rs :lIllO!l.l-~ plan! }lel'!>Oitncl. 

6.4,9 Each emplop·;' should l;:uew wh,,( 10 
do ill llll enwl"gellt·:: (:;;'1' ':,;~ Spill:; :md J.,t':lk­
n~<.') :11111 ill n'lIt/e!'iJw iil':':t :lid I1H~;I}ilU'e,; (l;~~e 
SA Fin~t Aid am! )h-:lk:ll Tn';:t.llwnt), :mcl 
should J"!'alize th!' 11I'C'l'!';,;il,\' iOI'lU'(.mpt .It!mini:;­
ll':ltiOJ] of lin;! ;lid in t'ilS{! of ('oHiac't with telra­
chloroethane 0)' ('X}WSUI'C tll the Y'lpor, 

6,5.1 A FAlDA])JLJ1T .,1NIJ liSE 

p(!I'shllal pl"oft'dh'(' l''luip!lwni. is not nn 
lld(,IJllnh~ sllb~t it II Ie- fu!' g(1ud, sar~~ l.\'tlrldll~~ ('UlI' 
ditiollS, ;1I1"ljIW\(' n'lI!ilati(lll. :liltI ill1t'lliJ~!'lll 
('oIHIIII'I 1111 I Ill' \I:II't or l'III\1I")'IT"; wnr!,illt< with 
tdradllonH'\ halll', :-::1Il'i1 PlIlIil'Ul('lIt ma)' )11'0­
h'd tilt' illlliyj,llIal \n';ll'ing it whilt' ntJll'I'S ill 
thl~ ;ll't'a lIWY hI' \'Xllu:;t,tl tv :lall'~l'l', The (~(I)TI'd 

~la,,",,1 
!-'I"'d 
~J).:s I 

US:t'~t~ (If I'l'r:;ollal pl'o!pdi\'t! t·qllipllh'llt. rt'(!ldl"l':~ 
the \'dul'al iOIl uf tilt' \\"(lrI,,'r ill tilt' 1II'I\J!l'" t'1ll­
J)I(I~'lIh'lIl. of thl' l',!uipllWlll a\,;lilal,J,· to him, 
(Sl:'C G.,J ElIlplop:l' Edlh'atioll and 'i'ntillilW,) 
Umlcl' ('(JlHlil ion;'; ",hil"ll arc ::mllkil'llt h' l!:rl.:I rd­
OUR to !'t'tluin' l11'otcdin' l'lJlliPlllt'lll. it:< tl.::'c 
shl.luld be l'an'fully :-;upl'l'\'i.-;et!, III all {':I~~(,.~. 
the t,\'1ll' (If prllh'dillr I'quipnwnl.-:e!"t'\cd :;h"llid 
depend 1111011 the t1q~I't~(! (If 1I:1:1.:1nl I!xistillg. 

The folltl\dnl~ !}('r,-:ulla) pl'Oh·c1.i\'t~ ('()llip­
mcnl ~h,)uhl alw:1Y~ IJp lIsed for the pllrpn'-:t''-: 
m(mtiolll'cI :1,1(1 :1S :;;·'l'l'ilied ill 8, 11 EALTil 
JIAZA1WS .\':-:D THEin CO:\THOL alld in 
other sccliolls of thil; Data Sheet. 

6,r.,2 El'E PROl'ECl'l(tV 

6.5.2,1 Chrmical Sajd!! Com,I •. --, Cup 
type 01' rllL'JCI' fl'al!1C<l g-og~~lc;-; (~(ll1iPl)(·d willi 
appJ'oved iW]l:w! resistant glass 01' pbSl it: }(:1l.C; 
should he worn whenever thcre is dan!'-"I' of 
the IIwtcli!.J coming in (,Ollt:lci with i.h~" eye:" 
Gogsdc:-; sll<luld he earefully fitted hy ad,iui:'tirw 
the 110:-:e 1) .(tee and head hand to insure maxi­
mum ])l'ot{"diull ;111<1 comfort.. 

6,5,2.2 Spcc(lcic 1'1/JJC Su/d!l G(J!I!!1e.~, 
.Metal or plll'tie I'jm !".nf('i....' !'IH~dacl{·~: with Ul1­

perforated c;ide shidds which em iJI.! (,lAaill(-d 
with prcs('I'iptioll !cafdy 1,en:, 01' suitable :d: 
JJlastic goggle~ 111:1)' be IIsed where continu(lus 
eye profedion is dcsir:,ble, These 1ypes, how­
eyer, !"huu!d :lOt ue us,~d when! complete eye 
protection against dlcmk:d~ i~ lI<:e<l(,<I, 

6.5,2.3 F(/{:fc Slth-lcls. Plal'tie_ ;;hidds (fllll 
)el1j~th, 8 ilF~h minimum) wit.h fUl'che;u) 1)1'0­

tediull may '.)(> \',"OI'1l in lieu (Ii, or ill additio1l 
to, chemical snfety ~~oggl('". where complete f;!Ct' 

prolc('l!(Jll i~ di',drablc, Chc:-mical "afdy go;r_ 
~J!!g should always fw 1\'01'11 a~~ mleled }Jr(ll.t·\~l ion 
where thcl'C i~ d:Ill::eJ' of matel')::1 st riJ,ill!~ the 
evcs from ullderlleath VI' from at'oUlH! the .sid(!s 
of the face shield, 

6.5,3 RESPlR;lTOI:Y FIWTBCTJON 

RCHpir:lic,I'Y TH'otedin- (!quipllI('ut. mll~;t he 
cllrcfully mai'lt:tilll'd, illsjw('\('d, d\~:IlH:d :lllf! 
sicl'iliz(',l :It 1:'glllal' int,'n'als, and :11\\";I\'s he­
fOJ'(~ nst' lIy :lllltlWl' P('I':;Oll. 1'1'1');01111<,1 \\"~'arill)! 
~u{'h {'qllipml'ul. IIlm.t be ('al'efuly iJls!I'uded in 
it:- Olll'ratioll and Iimitatiun:'>. 

6,5,:1,1 I\il' ClI' t.IXy!~I'll l':llilplip,) ma~hs. 
('(luil'!,I'" witi. fuJI fat'(' Ilit'('(');, IIIm:t be wurll 
(01' 1)I'uh'd iOli \\'h('I'(~ an (':-:n:l'lI (11-lid"IIl'r h·;;s 
Uwn H; 1":1' n 111 lJy \'oiulll!! 01' a l~IHIt'l.:llirat.i(}lI 
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M""'I"I 
l-iJ...... 
SU,:H 

of a h:lI'Illful I~m; ;Ilm\'(: 2 )Jer ccnt by volume 
may he ('II(·(llIlItcn'd. ~;IIl:h m;: 

(a) 	 J11 ('m(>rs~(>nd(>!' when the vapor conccll ­
tration i!> not ddinitcly known, 

(b) 	When the ll;u'mful v:mOl' C{llli'entmtioll
;1; over 2 Pl!I' l'l..'Iil hy '·olume 01' lm:ks a 
distil)gui!-;lmble OdOl', 

(c) 	Wlit:)) tlw OXn!.lm content of the :lir Illay 
be Jess th:1Il 16 per cent by volumc. 

(d) 	 In taliI{ and equipmcnt dc;minJ; and rc­
pair work. 

(c) 	\\'hcn tIle expmmrc })criml is to be ovcr 
30 minutes' duratioll, 

Only m:1sb; apJlI'o\'l'd for thi>,; pUl-Jl(>~e by the 
Unih,d Sta1es Blll"l-::U (If lIIilies should be: used 
and the manuf:H:Lurel"~ instn'ct ions must he 
carefully followed, Typc<:: generally :l\';lilable 
include: 

({) 	Airline mallk!'i ~UPlllicd by plant com­
prc>;!>ed ail' :lrc !>uitilhl!.! for usc only 
whcl"e comIitiuns wiil l'('}'mit !'iafc e!'(':-~p(: 
in case of failure of the COIllJll'Cssed ;iil' 
~up)Jly. Such m;l~ks !'hould he u!'cd ollly 
in conjullction with a suit::b!.:: l'educinv. 
or dcnland tY]ll' \":th'c and fillel', The 
cOIllJ)l'c:-;;;ed .til' should be chcd;pd fJ"('­
quclltly to make ('e!'tain th:!t hnrmfu! 
S{:lSP!> fl"olll 1he de('oml'o;;.it ion of the 
lubl'i('atim~ oil 1I>~(:c\ in the e(llnl'n~s:;ol' or 
from iml)UrC nil' supply are not )J1"t'spnL 

(g) 	 Posili\'{~ )lI'PSl'Ul'e )l(>~C mHsks !':Ul!lllied 
by c-xtel'u:!lly luhric:ih,£l hlm\"t·}';;' arc 
u~lIalJy pn'fel'!"l'11 to the :tir line tnll.!, 
SjJl('e the;;t' mast,s al!'o d('peml on- a re­
motc air !->11]lply, t h{'~' slit·ul!! he lIsed unly 
, ..lw)"(~ (:ollcliti(':l!' \\'jJI )H'l"lIlit. ~af(> CS(>:lJlt! 
ill the e"l'!); oj :1Il ail' supply failun', 
em'(' :ntlst he tnkt'll t.o lucall' the hlo\\'l!I' 
or :lil' sOl:n-p in :m :tn::l which is fl'c(' 
:from :til" l..'on1aminants, 

(h) 	SI'lf-cOIlt;,illl'd brl':lthing ;l)lparatus 
which ]ll'l"llIits 1 he \\'('m'(')' 1() {'alTY n 
SU11)11y Ill' OXn~l~ll 01' .til' l'III1l)H'I,,,,.:;,·t1 in 
a <,ylindl'I', c:' the ~C'lf :!1'11I.· ..:ltillJ! tYIl(' 
"'hkh }lrudlH \'~ (lXn~t'l1 dl('n~it-allr. allo\\" 
fU~'I~rl'ah'l" llhlhi!ilr, TIll' h'm~l Ii of tinte 
n '!:df-('(llIhil!l'li hn';lthillI! :lllpara1us 
)ll'{widl'::; Pl-;Ih-diOIl \'aril.''; m'('IlI'dilW 1tl 
th(' lII11o\lIIt of air HI' ('XYl~('1I SlIlIpl)" (';n' ­
"it,,1. )n tank \\"tll'I. wlwn' small mall ­
hull'~ :II'" (·III'llIIlIh·I'('cI. a :-;plf-I.'nn1:lilll'<! 
hl·(· .. thinl~ al'pa1'alll":; is 1I!'1i;l1I~' ullsuitable 
h"'"'III';t~ (.r it:-l t.u11•• 

6,5,3.2 lJl(ll1~:tl'illl r;!lli::lt'r 1YJl(~ l~as ma::l{s, () 
;I)lprO\'(!<! fIll' tlii:; IHII'pO';(, h~' the l !nitl'd Bl:It"" 
HUl'call (If :'.lilH's, littl~d with till' pJ'(I)H'I' t':Illi:-:tl'l' 

few nbsol'hi J1:~ h'tl'adlllll'nl't ha lie \"I\HII', (01' 

gal'», ,mil ('()UiPPl!d wit It full [":\I.'l: pit·CI',--. will 
afford )ll"of('d ion al~ainst ('('IICl'lllrat ilills )lot ('x­
c('edilll~ 2 )11'1' cc'nt hy \-IIJlllnc w1ll'1l 1\:-;,,<1 in m'­
co)"d:lllC't: wit h the maml fad II !'C'I":; i list I'Ut'! iOIlS, 
'file OX~-I!I.'11 t'Olltpnt £If tilt' ail' lllu4 Ill' not ll':-;": 
Ulan 1(; jWI' ct-n! b" \'UIUlllt', TIll' lila:;!;." !'htlulti 
be u~(''' fOl' n'bti\,('ly 1'1wrt ('xposun' )wriods 
on1y, i,e., 1'01' Ie::;::; than :-:0 minlltl'!', 

6.5.4 IIEAD PROTECTIUS 

6.5.'1,1 Safety, or "IIal'd" hat~ ~hould lw 
used 10 }lro\'idc protcd ion ;l~:linsl :lccitkl1tal 
liquid 1(,~lks. falling- too):;, 01' other Objl~d!', 

6,5.4,2 Bl'inmw:l f(·lt hat:; mar be ~lIb:"tj­
tu(~d for l'3afety h:it:; whel'p the <langeI' of fallillg" 
objects i~ remote. 

6,5.5 FOOT rflOTEC-i"ION 

LeHthpl' ('I' 1"I1ubC'1' l'atet \' shoe:; with IJllilt 
in steel toe cap" an! I'(·t:om~wntlcd, H.llbhcrs 
may be worn lI\"(W leather f:afcty ::;ho{.'::;, 

6,5.6 ROD1', SKIN, AND J1A/I.:/J PJWTEC­
TION 

~' - .6.S.6,1 Apl'fIll!' made of soh'pnt - pl'oof O
pl.a::;tk~:, on-n'"i"lill~~ ~Yl1t1ldic l'uh1J:-r, PI' othcl' 
suitahle prot(~(~tin! maleri:!l f:h(,uld he IIse:l for 
)))'otcct j.11! ag-:ti I!;;t ;wl'idt'lltal (:ollbd ,,,'ith t<,: ~'a­
chlol'o(-lIwl1e. COlllpl(,k suits (If Iii\(, makl'i:ll 
:>hould he \\'01'/1 hy men l'1l1 el'in~; 1al1k~ 01' wht!1l 
simil:.1' cxpm;t1n~s are el1countcl'cd, 

6,5,6.2 Gloyc's m:Hl(' of oi1-rt'sistin~~ !'\,I1­
tlwtic l'uhlwr or other suitable }))'ol ('('tj V(! m:~ tr·­
rial :-;houltl he worll to protect the h:mtl:; from 
i(·t r:lch Im'oei.hanc. 

6,6 I~nl~inccrin~ Con'J"uls 

G,6.1 LOCA'l'ION OF PJWCESS 

PJ'oc('s,~c;; :-;hould Iwl he located neal' open 
namc~. open elecll'ie heah!}":.;, 01' high 1empt.'I';I ­
tn re O)wl':11 i\lll~:, :-;i 11("(' 1dr<lch101"0('\ It:1I1!! nqlOl' 

('xllnscd to :mdl hil~h h'lllpl'ratlll'l'!' may Ill! d{·­
COIl1)h)!-:{,(\ to toxk and ('ol'l'l.Isin: suiJ:;t:IIlCCS such 
~tS phll!'l;{'IW, (f.el! (i,2) 

6.6,2 IJHS}GN OF i<,.'(}IJIP.l/E'NT 

Tcll';tt'hlunwt -m:w :;110111<1 a 1W:t YS lie liSt'" ill 
doselll·'llIilllll"llt. P"I1I'!'s:-a':: f:iJuuitll,(! dt',;i,rlll't\ 
~() tha1 IIII' o)lt')':tim' is !lot (::qm:"t't1 tll din'd. l'OIl­
tm!( with {I'! rat'hllll'll!'1 h:llll~ III' its \':11'01'. 'I'lw 
tcchnil'al pl-oblt'llll; of (11'sil~lIilll~ ('tluipIlH!lIt. )II'U­
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\'idinj~ adeqllate nmtilafif.Il, and fonnlllatillJ~ 
o)ler1l1 jona! I'nwf'dun',:-; \':hi,'h prmnb:t' maxi­
mum ~l'l'lIrity lin:! ('('H11'I/H\', ('an bt' h;lllllh·!I h("!>t 
by cllI~ilwl'r" anti !:;If(·ty pxpe)'t",. TIl\' mallulal'­
t.III'en; (If tetr;ll'hllll'llf'thalH" ami of Ihe ('11I1i»­
IlH:)lt ill whit'll it is to 1.(' 1I:<('d. :i)'l~ always pn'­
pm'('d t() IwJp wil h \lH'.':e pn,hll!ms. ;lIld til a%;:;t 
in lllailltHiJlill;~ :-:afl' workin!! l'.mditio!l::. In 
mo:;!. l-Ilahs, atll hlll'itali\'c :Hh'iee and :lssistaIlCl' 
!nay also he nhtaim·cl from 1il(' lnciustri,lJ Hy­
giene lJi\'i:;ion of t1H~ Stat!' Ih-alth Jlt'partmcnt, 
01' fl'om the LalJO)' Departmt'nt. 

6.6.3 l'AJ>OJ: iIlBJ'lSllt:EJIEN1'S 

6.6,3.1 When checkin:! concentration=" of 
tctrachlomdh:mc \'<Ipor ill the :timo:::phcl'(', l':lr~ 
is )'cqllil'(:d to mab! certain fhat the ~:Implc is 
representative of the air bi'l~"thctl by 'j h.· wOI'k· 
em, and of the daily fluctuations which lllay 
OCClll'. 

6.6,3.2 Coutimwtis 1'('ConJill1!" im;t "1Il1wntl':. 
mTnllf~(-:l to gin! :tlldihh' ~llHl ,'i~ih1c :-:i!.:"; ,al~ 
W)WIl a lH'('dt'lcnnilwd cont'cnt nil ion of td l';t­
chl(ll'odhallc y.qW)· in .tit' i.s. reachcd, m'c :\\':,il. 
~lLlc. 

6.(i.:1::\ 'r('"tin:~ method,:.; :tl'e d(>::;cril)cil in 
flll' followh1!! n·fert')l(;('s: 

Flame 1'('s1 1\Icthod, using the Iblidc 
'ford) : 

V, A. St::>ngt'l' <'1 :11., Ind. Erw, Chern., 
Annl. Ed" 11 :12] on;~9) 

1". H, Goldm;m. J, Ind. lIyg, & Toxieol., 
25:181 (l !Il:n 

'fherhlal Dl'('Qmpo:-;itiun Method: 

.J. C. Ols~>l1 et aI., Ind, 1~llg. Chcm,. AlIaL 
]<;d"X:2GO (lV3ij) 

H, F. 8m:;t!!. 1ml. EIl;~. Chem., Anal. l~{l. 
8 ::nn (1 !l:Hi) 

II. ElIdn:; (·t aI., .J. 1m!' J)Yl~' & 'foxicol., 
HJ:,j7,' (1!l;~7) 

B. D. 'f(,1I\),'1IS, .1. hut 1I:.-,:. & Toxit-ol., 
1!1 :20·} (J ~I;ri ) 

W, F. "Ull 0(-1 t ili:!l'II, ,J. ] nil. H~'j~, & Toxi­
('01., ) !l;.11:~ (1 !l:n ) 

Vnp(u' Pr(':-::;un! )ldlwd: 

C. Cllul'1l1nan I't ;II •.1. hul. IIn~. ,~ TOl.:i­
(·oJ., :~ 1 : :!;,\i (HJ: :!I) 

)(. J,ar l't al...J. Illd. Jl~·l~ . .'\;; 'l'uxil·ul., 
21 :!!(j·l (1 n::!)) 

lit",,,1;, [ 
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I~. 8ih'{'I'1l1:l11 d :11., ,,, Illti. J1~'g. &. Toxi­
col., 21 ::~70 (1 !I::!I) 

Gas Illterf('/'ollwh.'r l'IldhoJ: 
F. A. P;lIty. ,J. Ind. llyj~, &. Tuxit'ol., 

21 ;41m (l n:!!) 

G. lIalTolci (,I aJ., .1. Jnd, lfn;, & To;dcol., 
21 :,191 (1 !I:~!l) 

Absorpboll :!\Icthod::: 
W. Coo], et aJ.••T. Ind. IIYf:, & Toxic-ol.. 

18:HH (19~.J) 
L. C);"IlPy et aI., J, Ind. IIn~. & Toxicol., 

25 :172 (l ~J.I:;) 

CoJo)'imd )'ic l\l (·t hod: 

1:.. M. BalT('lt, J. ilHI. Hn~, & 'foxkol., 
}f.:341 (19:{G) 

6.7 VcnEla(ioll 

6.7.1 (:c)ll.'rnl \'(,lltila1ioll ~}I(ll1hl be a!le(jll:it,-, 
f 0)' prOt c:;::('s ('01H! 1Ie1 P.d ill c-lO::('d equ i pnll'111, 
but nW('h;,nknl exllall!"t \'('I!tilat ion, p: :·ft'I':ll,]y 
of till' dO'\'Il-<!raft type, Illay lw lJroYi<il'd fur 
C)('H n-oul and ot \tel' :;pl.'cia 1 opera t.iun:~, \\" hell 
cquipmt'lli i:; loea I eJ in llit,; or d('llr('~':ions. !"C'j). 
antlt' m(;l'hallil-a] c;lJau.st \'{'ntilaljllll ~;ho\lld i)e 
inl'.t:llled :It the l(j\\'('~t kn'l. 

6.7.2 I ))lakes to exh:ltIst "{'Ill ih. til)g ~ys1 ('n;~ 
shouldlw w:, do~:e ai' jlO;;;;iblf· \u the PO!!1!. "';1('1'(' 
the \'apo/' ('s('apl:;; or to the !"(Jurce of cLllltami!1­
atiem alld dc~;i:~!led to dntw the vapor a',';:!y 
fl'om tile 01>(,nI10]' Imt IH.t arro,;s hi:-; 1':1(,(', 

6.7,3 In bllihlin)( u-;··d f(II' 111(' ::;lor:u~(, clf 
tetJ';tehlol'O(-th;IlI,·lb· \'(,Iltii::tin!l should 1.(' ;;lH.:h 
that the air is l'i1alwC'd at 1":1:-:1.. 12 limes Pi;1' 

hm\!' and the l'olln'llll';ltifJll of l.dr:,ddo)'(.(-tl,:llJ(, 
kC:J t below 5 p:lrls PC)' million of .dr, 

6,8 Tanl" :lI1d E(IUillllU'nl Cll'aninl':- :md nCllail"~ 

6,8,1 The haz;lnlous lIatlln~ of tanl, nlHl 
equiPlllent. in:~p('dioll. c!":lllil1;~, and ,'cpai,'s /'1:­
quin:;; thaI lile forc:nall awl cre\\' he .seipci\-d, 
traillcll, alld dl'ilInl ('an-fillh'. Thl'\' slhlUJd he 
full\' familiar wilh III!' haz:'tI'Ik mid til(' :-;;. f.·­
HUlIn!:: 11l'(:.'ssa)',\" 1'0)' till' :.;afl' I "'j'fOn11alH'\' Ill' 
the \\"01'1" \\' I'i 11el1 a Pil/'Ii\';&! ::l1l1l1ld hI' ::(,('U !'I'd 
from till' Plant M:lIIa)~{'lIlt'llt or Safdy DI'Jurl­
nWllt 11('1'01'(' :~u('h \\'01').; i~ I'larh·,1. All t~lnl; 
WOl'lt ~:I Hlu'd \,(' Hlld!'i' tilt' II i n'(·t ::u /lel'\'il.;ioll \I f 
:t tI'ailll'd f:ln'IIl:tIl, 

CUt2 \\ !l1'I'l'\'PJ' po,.;:;ihlt" v\'c::-;I,l:, ~11f1\1!d 1,.. 
('!c':lIlc!l frum tht' ollt::id(', w,ill)~ tht~ l'!"alltll/l 
duor:;. 
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6.8.a Pip(' lilli's in(u or out of the t;mk or 
other nJlpal':"u~ sho\lld he ::;hut (Ill', <lis('..n­
Jled{'d, fln·fer:l"l.... I,y n'mfl\'inl~ :1 cOInpll'le 
sm'di sl·l'tion. amI a hlatlk !lall!r•• I'houM Iw in­
sbdi(,'(1 £Ill till' 1)IH~1I end to prlltn:t ;,,~aill!-;t hunmn 
error H1HI ull::;u~pcde'l 11'~lks. V,lIv('s, ("od;:s, 
ami hlanJ:s in the pipe line should not :ll(1n(' be 
relied upon. 

6.8..1 Suitahle dall:~{'r sign!':. !;Il( ·uld bc dis­
))Ia~'('cl to indicate whcn workmen m'C ill the 
t;ml{ or other appa.."tm;. 

6,8.5 It should be assured that th,:, hmk c;m 
be left Ity the orildnnl entrance, 

6.8.r. gJt'cirieal switcllC's shoulcl he lor-ked in 
the OFF position, and the III-h'c hel1s rcmo\"('(L 
Provii\ioll shouhl be madt' :w:linsl ;u'cidt'nt:ll1" 
starling the :!l:itating C(jltil'!lIcnt or othel' mO\:­
ing })al·ts lo{'al eli inside the t::d< or mijac(:nt 
t", ~he cut nllwe, :-;ome s1ah' rel~ulation::: r"quin' 
that the Cllrit:ltingcqllipment h.~ disl'onHeclcd, 

6.8.7 Bcfm'(! directin~ men to (,lItel' a t;mk. 
the [01'('n1:l11 f;houJd make an in;.;pcdil>U of til(' 
interior. He I'h(luJd ht: eqllil)p,~d with 'l hllse 
mn:-;l" an :lil'-liJl(! m;l!-'k, or self-eon1aillt'd 
bl"(·Ht.hillj~ a)Jp;tr;!111~. In/:l'f!H'1' with n'$CIlC h:I1'­
)lCJ.;S and life lint" Allolhel' 1'(:!-'p(>J~sihk pcr!,,(J}} 
sho\! Jd be OJ) vuaI'll (Iu ri nJ~ til<' i 11"jl"d ir,ll :11111 
at least two oth<:>l' J"'I':"IJ)'; should be lwad,,)' to 
aid i n 1'('~Clle work, if 1ll'C'{,SS:lQ·. 

6.8.8 Before a tanI, is (~nt(')'(·d, :mel durt!l;~ 
the cOline of tlw \\'ork, tests ~hollld be m;l<\t' '1'.' 
a qualifiul PC'I'I'OIl to determine l.h:d no furilw'.. 
dryimr i.s IIc('e~S:lry. th:lt no QXYkPll deficiency 
exist:., :lI1d tha!. no hnrmful ~'I:-; 01' vapor is 
pl'eS{'IIL 

6,8.9 PI'O)J{'I' per;.onal pr()h,,'ti\'(~ elJaiilm~nt 
should he worn In' ;1Il\'OIH' {'IItt-dIW a tauk for 
ins)l('C'tioll, d(';,>Ii i,~~. 0;' n'p:. i 1';';, (~t~(' (;.a l'el' ­
I';onal Pl'oh,("tin~ Equipmellt. :mc\ S,:-; P(!r:;on:t1 
Pl'Otcdin: 1·!.lllipllll'nL) 

6,ft10 Special \'('nfilat ion :1ll:1 n ('ontimlolls 
f)'(~:;.h air :mppl:.' ;Ire r{·('OIllIlH.'n.lell dlll'i)l!! the 
cntil'c I ililc 1lH'1l an! deani m!, in;pN~tjlll~ 01' l"C­
I)ail'illl~ the lallI., 

6.8.1 JOnI' IUall (Ill 1hl' (lut:=i{li' of 1he tlUll;: 
Rhollld I'('t'p Ihl' 11I,'n ill 1 hI' tanl, 111111('1' CIlI!:::t:mt 
oh:wl'\'at iOl1, :11111 :\1 I"ast' t "'(I 0: Iwr llH'n ~hfmld 
h(' lI\':IiI;lhlt' to aid ill I'I'S"U,' if all\' of th()s(~ in 
the IHilI. IIrc (I\'('!','OIllC. ' 

(j,R.12 A h(.:;1' 1I);l:-:1.,:tn ail'·liul' mask U!' :::''If­
CtllllaisH'd "I'('alhill(~ !1J'JI:n'allls t"~~I'lIl\'r wilh 
"('~etll' h:II'III':;" m,,1 lif.· lilli', ::h"II!.1 hI! Itt,'al.·" 
ollt:;.;'h· (If tlll' tanl, ,'utr:t11('l', Thh; ('lllIijlIlH'nl 

,should b(' u~I·:1 for )'(';;('uc; ,"l'Jmrdk..s (If til(' t:"lll' 
of rc::pir!ltury 11I'ot"dioll 01' the ail" :-:uJlJlly 

( ' 
whit.-h is )lI'(J\'itied fur l'lIlpl"y('(':; inside thl' tallk, 

6,8,13 Tn :uiditinn to pr()h,ctin~ the work­
men ;Ll,tu:lIiy "Ill~a~e:1 in (·"':min).! allil n'pairill)!' 
the bnl{, :tUI'ntiolJ !'liuulil IJt~ )laid to till' 1))'0­

u."Ctioll of wurkCl's in lI(>a)'\'y an'as, 

6.8.]of All hOUf!h tt'tr:u'hlm'o{'t hane i~ 11On­
flamm:lble. saft~ pradi('e woul:1 indit-atl' that thl.' 
pOI'{:lhlc ('!~'l·,tTic )j}~ht" :lllIl pO\\'t'I' tool~ ~honld 
be of the UlI'C'e-\\'in!, grounded, explosioll-proof 
type apI)l'n\'('d f('I' u:;c in ha,,:lI'dolls locations. 
They :;.1l<JUId be m:lilltainl.'~1 in exccilcnt comli­
lion, 

6.8.15 Cjeanin~ 01' maldnrr l'epnil' inside a 
tanI;; may be hnmnlolls evell thOlIl~h the tanl;: 
contained ;1 non-toxic, l1oJl·flamm:1UI(~ material. 
The follCJ\,.. il1,g' mIdi! iOB:!1 lH'CC:WU f lllS with 1"('­
sp~ct to tHllk ',\'01'1. :II',~ l'<!commcll!\ed: 

<a) 	Bcfcn~ anyonc enters a tank, it. FhouJd 

be {'mr,ticd, stC'amcd out, dried, aml 

dec'u'cd of tctnlchloroct IWlle \'<Ipor by 

sW('cpir:,g' wit hair, 


(b) 	Since 1etnu-hloro('U':mc vapor i~ 5,79 

tinw~ hc:n'icI' than ail', tlw tank nHl\' he 

ventilated throl.!!h OP(.'Ilil~5~l: in the 'hot­

tom, 01" by ;1 Ilwl'hanic:lI exhaust with in­

i.-tl,c ;(t the 10\'.'(,,,1. pa rt of t he· "\,F:~('L 


(c) 	Ventilation :-:hould he eontinued durin:! 

inspection, cleaning, or repairing, 


6,!' Rcpack~lgjnt~ and H1cndin1! 

6.9,1 The rcp'H'l{(~I' ~hotlld carefulh' review 
this entire mallual :IIl:l he('OIn(~ f:llniiiar wHh 
the h'I7.:Ln!on:-: propel'ti,'s of tetrachlm'oeth:lIIe 
amI the l':lfe;!lIani:; ","ieh !'hould bt' taken 10 
handl<' it H:lfdy. Only lee :::pCt:ilir:atioH ('011­
hlinel"~ should he II:-;ecl (~ef' :tJ) and UI(!\' should 
be lahdl'd prolJcd.r (see :t2), ' 

6.9.2 R(!)l:II.'k:a~in:'. shOll'" IJC dune \Vitll ;ule­
quate =lttcutiont(,the health h:I7.:Il'(I::involn'd, 
(Sec H, HEALTH JlAZARn:-;:\ND THEm 
CONTHOL .md 6.7 Vclitilatioll.) 

6.9.~ Rpl"dnl 1:thdil)J~ 
ma).' b(' r('(IIIL-(~d hy s{;ll 
or oJ'dinaH"('!" (Sce;;'2 
t.iUlI,) 
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7.] \\'a~t(! disJlm::t1 of t"tnlchl'.lrlll'th;lIlf" :llId 
mntl'l-iah (-(Illtajllin;~ it dl'pewls In a 1~n'ilt ex­
tel,t UpOIl lo("al ('olldil iUIl", All Fl'd(~I-;". Sf:th', 
IUd local )'(':~lllitt ions I'('!,:o'dim'- b':llth mill Jlol­
lutioll :-;Iwuld be fullow(,11. Tin.: suppl k,)" will 
be nblc to fm'lIi;::h cllll~i(lcrable infonllation 
akmg- this line. 

7.2 The rc~;idue from disti!latious of t('I1':I­
chlol'odh:lllf' lI1:IY he POlll'('e) nu dry s:md, l!ar1h. 
or ;tMlwl'> at a. };afc {Iist;mt'(! fnllll ()ccupiC'd arcns 
and allow(!:1 10 {'\';ljlO),;lh', 

7.3 1'elnu:hlol'Oethanc 01' \'::lstes ("olltnilling it 
should not Lc pOlln:ti down !;cwcn; or drains, 

8. HEALTH IU.ZAm)S j\ND THI;:m 
CON'fHOL 

This f;cdi('ll indudps not ouly recol!uiz('d first 
nid ))'occdurt:s :md infol'matilln of inlen::-::.t to 
the laymen, Illlt also ~lIgg(';::tioll~ which m:!y be 
of value to tli{. aUclldin~~ phy~:ki:m. 

8,] Hmmnls 

8.1.1 Tetraehloroeth;mc is toxic l)\, inhdu­
lion, by prulonged (lml I'('pcat<,d ('0111:.<:1 with 
f')<in Ill' mU('OIlS TIll'lllhl":llwS 01'\"" ontl inIal,,', .\1­
thotWh 1()xic. tel 1':i('hlil\'nr'th:ll1~ may be handled 
~'1fel,r if 1>1'111'('1' prl'l':ml i('IlS :I!'(' ('ow~t alltly oh­
sCl'\'cd, ]'I'oloni~t;:1 or l'('IW;;I('() exposures to til(' 
pro:luct ill :til,\' fOl'm HI'(' hazanlvui', The $::('11­
el'allv )'{\l'llg'lIi;wd maximum :llIow.thlc {"onccn­
tnlt;'on is 5 P:ll'ts pC'I' mi!li{JII by yolnlilc in air 
for an 8-hol&l' \\'lll');:i1l1~ day, 

8,],2 The !"iJm~ and 5ymJlt(lm~ of ('xec:<~iv(' 
absol'pl it'll Il:'llally ;lpI'Pal' '~I',lClu;!IJ,r :md only 
aftm' 1't'}Jl':tlpd ('XI)(l~'\lr,'!;, )11 ol'del' of ul'pear­
all("(' tilt')' ('011l1l\0nl,:; :In: Ullllsual f:iti~~l\l', loss 
of :IPlwtih' amI \\'l'ilrht. siel, l't',m:!('h ami "omil­
illJ;. ('ousl ip:ltiol1. ahtlomillal !JOlin, jaundil'c. 
dl'(),,"sill(-SS, :~oill~~ on in ::('\'I'YC (':l~{'l'; to llll('())l ­

s('i(llI~IJ('}~S amI d\'alll, !:\Ullle ('asel'> sho\\' 1n;u-l:ed 
iu\'uh'(,IlH'lIt of 1he IWl'\'I'US ~;\'st ('Ill wit II he:ld­
nt'll(', lllllnlllH's': and tilt1~lilW iiI jjll!~('I-:-: and in{'l'>. 
h'i'mhlillj! awl Iwitrhi ll'~ of llIu:;dt~s .m<l ('\'(~n 
pat'al~',;i:; of :<,1Il1(' IlIUSl'll-S, 

8.1,!{ The l'>i)!n~ and sYlIllllml1s (If t('11'<1­
('l1l(1l'u('OI:lIlI' IIOi~llIlilW dnn ill X. L~! ;In~ dUl' 
hi ~,\'sh'lIIa I k )Ioi,:ulI illl! d,:o':ld.·"i7.l'd lay 
m:lI'l,('d d:tlll:WI' 10 th.· lin'", ki,h,I'~'::_ hl'art. 
hillmi (',,11::. a 1111 lIt'n'ollS S\'!'-I"III, TIll! dillil':i1 
pi(,tal'l- \':.l'il':; with lilt' In';' of I'.'iposlln· :111,1 till' 
IUlHlIlIII. of tilt' m.lil'I'ial wl.idl lias lll'l'lI :111­
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';Ol'h('d, dtlll'I' at ()ne time 01' at l'l'}w<ltl'lI timt'~;, 
Mm;f :~t'I'iotls I:frl'l'b an' ll:"lIalh' 011 tb,' lin·), :11111 
lhl' h1omi. TIlt' 11I'j IIl'iP:I) l'otl!t' of ahsllI'pt j"n 
is hy hn-;lthilll~ the "apol', :t1t111 Itll:h it lllay II(' 
aL~;ol'ht'd hy {he :,I,ill, Tdr:tt'hlOl'Cli'thaIlP j" 
ClIITt'JlUy ('tlllsidl'I'l'd lilt' most toxic llf tbl- chlo:' ­
inated hylln'(';li'!J(j1l :;ulnmts ill ilHluslrial U~l', 

8.1.4 TOXIC BFFI~'CTS AFT/;;N. INJJA L­
ATION 

The maximulll a11',\\'ab1e ('01I('('llt rat ion IHl\\' 
gcncnllly :lccl'ptl'd is 5 )):Irl.::; 1)('1' million In' 
"ohune in ;Iir f(ll' an 8-hoUl' day. EX})l'~\l1:,' 
lo lllm:h higlwl' ('ollccntratiolls Il'ac\s to IOl';tl 
irribtion (If the en's and nos'.;, There lIla\' 

be sid, ~tomach 'Iild \,('ll1itill~~, hilt :IS tetl:i ­
chlorot'lhauc il'; Ipss volatile tlWII OUl{'r hn!ru­
c.:"lI'UOl! ~ol\'('n1s it (!o~!l" not .IS often ha{'(! ,Ill 

ancsU!Ctic crf('ct. 

'S.1.4.1 Acute J>OiS{JlIlllg 

8.1..1,1,1 Few c:u;cs of acute poisoninv 
fl'om inha'alioll have hl'cn reported, The lir;;! 
)'C;ld.inn i:; in-itation (.f 01(' en~s amI no,,{' \\' !lieh 
m.lY be f~,HO\\'(~d b).' head:tdl(~, skI, stomach and 
vomitil1~, If e:qlo"w'e was H'\'en~. within a fc:\Y 
hours deep du::;l,y (:oJ01' of sldn may aplH':lI', fol­
low('d by ulll'on!:do11S!H~SS .md tlealli, If pI'oJ'1p1­
Jy rem(,\,cd fnun {';;J~OStil'l' the \\'OI'}\lH:l1J m:!y 
rccov<:r (,0l11p1e:'I·I~' ,mt ~;)lOU1d be under uhSCI'\'H­
Lion in ea!':l:! 1:lte !>~'l1lpt()m!' :IPI'C::U'. 

8.]..1,1.2 Some ('ondilions ul1lh~1' which 
nellte poi~Ol1il1g 11111)' O{,CUl' arc :IS folJu\\'l'\: 

(a) 	Uy acciclt-nt, ~ueh ;IS (!quipmcni fail ­
Urc, 

(b) 	\\'II('n w(>l'l\er::< ClItCI' cnCI(I~1l1'l'~ (I)' 

tanlts without !Ja"inf~ taken ade­
quale precaut.iol1!' (l'l:e (i.8) , 

(c) 	Whell tctrachlm'(J('tJwllC is h,lIlfllecl 
cal'elcs:-;l~' (t;ce. GA), 

(d) 	When Ia\'g:c (lUalltilie~ of letl':. ­
chlol'o('(hal1l~ :11'(' exposed to the 
:\lmOSI,Tlcl't', 

8,1.4.2 SuiJ(!C'ute Poi.'wlliu[J 

8.].4,2,1 :i 11 h:H~ u t (' tl'lrnehlOl'O('t hall£' 
tlui:<onins! i,~ II", f01'111 1I1'1I:llIy ('!1t'IHlllIITI'dwd 
d(~\'{'lllp~ I~nlllllall.\' itS n )'(':mlt of Jll·I\I(lIl)~.,.1 0)' 

"(:))('all'<I \,'01'1, ill :111 a(m(t~JlIH'I'(~ {'oIl1aillilll: 
mUI'(' thall 5 P;II'ts of l!-tr;tl'hltH'Ill,t1I:i1W 1"'1- I'flil. 
}jUll )l:I.-t~ (If ;lil', hili 1II111t:r ('IHHlitioll,; \\' 11')'(' 
tlw :amollnl all!;ul"l)('1! l':lIISI'!; 1111 illlllll'di:tll' n', 
ud iOll, RI'III':lf(,dl'xlII1:aln- t'\','lIt ... ),,\\' ('011,',,);, 

tl'at iom: ~('.'lII:; 10 illl'I'I-as"~l'l1sit h-jl\', 111111 Liar 
h'a~1 to SUhal'lIt~\lui:,ali1illl!. ' 

- 22­
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S.lA.2.2 \Vorb'r:> wit h ~,lIh:,t"lIl t' pni:;oll­
ing fOl' !>omc lime lI1ay ~hll\\' IInl.\' such ~;j'~lls 
and f.pHP1(;:II~ a~ unw:u:t1 fal i~~IJ!', IH:~:' oi :lJlpP­
lite lil1d \n'h~ht, ('IJII"! ipat iOIl ;lIld nlJ:llIllJinal dis­
tn~ss 01' pain, AI all:: tinll' Ihl'Y may (!t·n·l"p 
mOl'l! !:{'\'('re e\'idelll'l' nf .dJ~Ol,,,tiflll SIJ('h ;IS 
vomit illl~, dizziness, il'mh'n!!'!"s and ],;;in on'l' 
Uw li\'('I', ;,ncl jallll:lin', E'·,'n if n·:no\'l·d 1"nlll1 
furlhC'r e::q)OSllrC the ilhll's~: m:ly )wl'sist :mtl 
grow WOl'':';l~ (,\'('1' a pl:rio:\ "I' d;,~'S, wN·ks (II' {~"(,n 
months, :Ill:l lillally I'IHI ill deaHI. If :t~leI' :1 
few moni lis I hen! h:ls u(-('n !'it';t:!,.. iml'l'tw{"nwut, 
cl.'ln1pletc n:co,'er:: is OJ{' nIle. 

8,] ..1.2.3 SOllie cOlldit ion:~ mlllC'r which 
SUU:H~lIt(! pOiS(lllilH~ may Otc'UI' ill cmJlloyce~ :U'C 
as fo\i(Jw:-;: 

(a) 	 \\'heJ'(~ til(' \,(~1l1 ibl ill') is iu;Hll'tlllate. 
rc!>u\ling in high ctrm'cntnttio;,S of 
morc than 5 P:!I·t" (If telt'achloro­
ethanc )1(>1' millivl1 (.f <IiI", 

(b) 	 \Vhcl'e t1w \'ap"!' e( nCN1tnltion" ;Il"e 
hiv.h intt'!'mil tf·n11r. duc lo f:mUy 
Ilallelli ng of tll(' 1i(IHicl. 

(el 	 Fail\ln~ of th(' incli':ir!nd to oh~cl'\'e 
prec,wt iOllar~{ mt'a:,un~s. 

8.1.'1.3 Cit /'Ollie· I'fli.';cJn;lI!/ 

8.1A.:U Chronic poi:::oning U;).' te1r:l ­
f'hlunwll:alH' .JO\-S Hot ~:','pm to O('('lll'. Pni~onin;~ 
dC\'!""l ': 1'I:::r! 11r and ~:(lwly ,IS a rli'f'. :lIlt! 1hnH;~h 
)011)': :Iftel' t-:'·",,\:, ;in: J;ot IlIlUsn:tI, the SUh:H·tltc' 
ea~1' ('itlit'J' :-:110.:'; inen'::':il1dy !,(~"CI'" :>:ymp­
tOI\1S and :~():'" {In ," dCtlh, or the ~ympt{)m!' 
stc,:lIil:: ;~r(lw h':-;~ st'n',-" ;u:d (:,.mpldl' n'\'()\'(-,'Y 
follows, 

8,1,5 TOXIC ErFE:CT FROM EX1'i-:l:­
N A IJ C()XT..1 CT 

8.1,fd Tetr:I('hlonwlh:llw is ~lb~orht~1 
Ull'()lIl~h till' ~kill ~tI U:at h,' fhi!' 1".)tltl' :;n:tunic 
POigOI'lillf~ C;111 ('{"I'IIl' with' till! l'ame sj~~\l:-; :md 
2')'mpt.om:-; a:; '!c:;t'l'ilwd in g,l A.~,2. 

8,1.[,.2 Skill. 1'l't r:u'h Il,rlld h:lIH' 1Il:1\ 
em'''''' dCI'mal il h; aftp!" r"lwah'lI ('I' )JI'f)lnng";1 
('olltad wilh lilt' :;kill. as "(TIII':; ill till' lu'olnnf'.l'tl 
or 1"('1,('al('1I h;:Il,jlill:~ Ill' J':l~~~ wd with tlw d!l'mi­
(,:,1 III'odu\'t, dil,pilll: halltl:: inLl 111\' lil)lIitl, :llHl 
\\'(·:tl'ill:~ rl..ll:ill}~ :<atu!,,,I"d wil hit. 1{,',hl('lIiIW, 
burni nl~ a nil, I'a 1'1·1)" hli:!"~I"~ !liar {uJlo\\" :>llI'h 
C);po::UI't'. In (','rt:lill "'11'\' (·a~.·:;. till' dl'l'ul:If itis 
llIay hI' (':llIsl'll h,r hyp"I'::"II:~it i\'ily til t('II':I­
('1I1ol'oAhalll'. '1'111' !'kin 1.. ·.·uIW:·S rOlll~h. !'l'd :11111 
dry tim' Iii th~' !"I'm,'val of !,I;in nil,.,. It l-ra,'k!> 
f,;t:;ily :11111 is 1'(':lIlil)' l'u::n'ptiul,' to inf('dillll. 
TIll' ~Idll 11iI:> ;1 ("happ,'d ;11')l1·:ll'am·t'. 

8.J.fl.3 g!if'..:. 'I'el l':u'hlm'(wf!wlle may ('11­
tel" till' l'Y~':> dt hel' :t:; a \':1)1(1)" (II' .1 liquid (sprar 
or .splash), The I'l'sullanl il'l'it:ttillll product':': 
Im'l'imati('Il. hllrllill}~ :lIld OtiWI' !'YllIptolll!' {If 
infl:lIll1Jl:ltillll. It Glll C:lUse ~;t'rilllls l'~'{' dam:tl!l' 
if immediate l'<In! i~ H'~ldt'("led, 

8,U; "OXIC EFF/;;CTS AF'J'/:;U ON.l1J., 
IN1'"l/'; r-; 

8.1.6,] The fin::! ~::mptom!-; :tHer toxic 
«tmount", of tcir:ldllol'odh:lIle arc ta\\c1l In­
mouth al'e thos::! of inilatioll of stomach :1Il;\ 
bowels, $uch :1),: ~it"k ~{olll:lch, "omiljn:~ and 
dim'l'hc;. wit h hlood,· ~l{I(Jls It i:::: nusurbed \,el"\' 
rapidly :Illd (',"ell a ':-;malJ ;1l110unt 111:1.)' ~o 011 t~) 
)) .. ():IUl·'~ 1II;('OIlS('jnU!'llcSS :lIld ;1 del')) nll,i-;hill~ 
of the ~:I;:jn, Death is apt. to O('CIII' before such 
sy~t(,IIl!l: c~l:m!~(~<; :IS liver :lIld kidney dall1a~!e 
occur. 

8.2 Pl'c\'cntion and Control 

8.2,] VENT/l.;.4TION 

8.2.1.1 The 1110:;t impOl'lant {ador in p1'(' ­
\'cntill~ tllXit~ effecls i::; to handle lc1I'achloro­
dhOiIl(' in :l dn:..;ed $\·stelll. \\~hcl'c 1hi:'> is im­
pnldil-:lhl(', :"llflidenl \'(mfilation :>honld be prll ­
\'idcd to kt'(,p the clll1l'cnhat inn of "apm' in Ow 
~lil' bell'\',' 5 I):lrts pel' million. The odOl' of 
tetm('hlc»"oeth:uw i~ dh~tin('t and uotic(~ah)e e\'ell 
in rt'lath'dy ~n fc (,OlH:entl":ltiol)!-I, 

8,2,2 STON.1GB liND l..,,·1.J:!::LING 

Cont:rill('I'::; !<hOllli! h(~ lahdcd )1l"OP{·rly and 
clo~cd ti~~htIy to minimize the IIHlli~l':' of c\':tpor­
:ltion ,mel :-;l'i1Ia!~c. 

8.2,3 EJJl'lfn'eJi: I:.:DUC:l TlON (Sec fiA 
Employee Edll{'ation :md Tl"ajninl~) 

8.2.3,] EmJlloyet'!; l-lhould llC! in:'truded 
to r<'pOI'l ally 5i1~ns 01" :'ymptcm:s of a sllL~I:lIld­
art! }lhy~ic:t! (~{!mlition ~ll1d rc('cl"" medical <It­
tcutio:J. 

8,2.3.2 Thos(> \\'()rkinr~ r('l~tlIHrly wit.h 
.(,t,r:lchlul"fll't h:llw IIl:l)' \\'(>11 he pnwillcd wit II a 
fnHel' (!x)l!ailljll;~ 1hcdang..,I'ous ))\'(JI)(!rtil!l~ (If 
f hi~ m:1l ('I·i:.1 :Iml a !:t ate111('Ilt (,f )H'0pcl'prn'au­
tir.ll!-! to (JI..~;('I·\'e. 

8.2.'1 P/u,:J>l,.,lCDMI-:NT 
...UIIN.,l TIONS 

C(~I'laill imli"j,1I,ah; 
nmllll)' 
(':lI'hOIlS :IS. 

http:2')'mpt.om


r{mtnltiom: Intown to hl' )Ionh:lt:anllllls to nor­
mal individual:> ~11(l1l1t1 he prohihit('d in the 
followitll~ easc:.;. 

(a) A Icoholicfi 

(b) gXl'c{,dillldy n{':~hy hl(!h'idllal~ 

(e) Undernourished imlividlmls 

(eI) 'J'hosc with pllhllllll:IIT dio;e;tst'!;, sto­
miH~h lIken':. hi::h 1;!'IOd ]))'('Sl<tII'(', dis­
ease::: of t.hc lin',', kidnl'Y 01" he:trt. 

(e) Jlldh'iduah; unde)" hc.tlmenl wilh 
arficnical c1)"u:~s, 

8.2,5 J>EIlJOLJIC PJ/YSIC/ll.J l:;X,LlIINA­
TIONS 

Employcc~ who :'l"C expost'd rC~lIl:td.r to 
tctrachl(ln}(,thall{~ slioldrl bl! (·x;t:nilll'd monthl\' 
by a physiei;m ;U'quainted with the {oecU!);~­
tional hazanls im'oln'(l. Pin"sical (·x.unimt­
t.ioiul filioul:1 be r{'qui n·d :il~o Wh(,11 :lllY 
~YJnptoms of poil;oning", !!t1eh .as t>HUIlW!":ncd 

8UO"C are pre:lpnt in cmp!oY(>l'~' Disco\"cry of 
symptoms of tetnH:hhwm:th:mc poi.so!1in;~ may 
imlicate some defpd in (lpenltiou. Thi!; would 
scn'c :tfi 1111 indil,:ttion tf) eX:lluilw uthel' ex­
posed ('!l:p1oyecs fo!' (,cll'l.\" :::i::n!'; of J>ois{lnil1:~, 
Ex:tlllinatitm of the bloorl ~hc:'lIld b(' Indml.ccl. 
Tctrm'hJ(,rol'th:uw ~tbsorptinn ('aUS;,$ m:u");:ed 
illen~;H;(' ill mOn()lHll:li~al' It'U{'nC\'t{:'s with ('01'­
rC~)lollclillg n:<iudioll in pol:- lHH::lear kuc(,{'yks 
anel lympltm·.... tt.'s !Ilollollm:le:lI' Il'lIt'oc'yh's; jf 
mOl'c t11::n 12 }WI' el'nl ,uul pSlwdal", if ;UTO:n~ 
p:mi(>(1 hy hrob'lI C'ells, imlH;t1.lIn~ {·(,lb... :1 11(( :Hi 
hlCI'eaSt~ in pl;ltdcL, \'an bp (·{.nddcrcd <,,'idcllt:C 
of e:u'ly pOi~(lllitW, 

8.3 Pl'l"s(lnal Pmll'(" in! ECIUipnH'nt (Scc :t1~o 
6,5 )cn:onal P,'dedi,,'c Equiprf.(!ul) 

8,3,1 Personal pl'Okdin' eqUiPllll'uf i!': not 
:t JWI'missibl(' suh:-.litnt(' fill' !!Ofd !'af(> worJdll!~ 
condit iOlls nor fO!' :ldcqll:l f t' \"<'ut il~lt iun. RIlt'h 
equipllwnt lIl:IY ItI'Clted till' illdi,-illual w\';u'iJlg 
it whilt, ollll'l":-; in the "ill'l'atioH f!I:t).' he ('xP'l!'t'~1 
(0 high CUII('('nl r"ti(,I1~ nf ,"aptH'" }'~lltlipm('ttt 
I'cqllirl'~ I't'Yllbl' ill~lW(': iOll, ('ll'allim~- ;md J't'­

llhlC<'IlH'IIt. Thi,- h: ('~l't'l'ial!:-' tl"lH' nf indll,-tri:tl 
1m:': Itla",l;~. SillN' til(' c:mi:;h... ('olll('nt~ ;uul OX)"­

f!en t!\ 111\::; bl'rmne l'XIta list ('ll. The l'(lIT('d u:-;e 
of lwr:-;(lJlal pl'(\tl:d i\'(~ l'l\uipllH'ut rcquin':': l!c1u­
c:ltiun of tht' \\"111'1,1'1" :tllll {':tn'ful :;ulwn'isiull 
WhelH""ll' 1'1Il'h ("I'lipnlt'llt j" utili;~l'd" (~(!C! (;,,1 
I'!lJl)lh.).'u' Edm'atiml ami T .."illill)!,) 

K.:t:~ l';ll1JlI,,~"c'l'S who m:(\' hl' suhj(,(,tl'd to 
l':e\"l'I'l' l'XpCI::lII'"" to tt'!":H'hlnrue! 1I:1I1t' ";'po)' 
Jill: ;n talll; dl';J:lim~ :lIIcl rt'l':Iil' Wild, (~:t't· ,j.~ 
'j',1Il1i lllll! Ellllipl1wnt ('I":'lIilw :tI1t1 HI')!:tin~). 
ill inh'l"ll1illt'1I1 (llll'ratiuu;.: wlwn' p!m'I":t1 n'll· 

:\1.... ,,;.1 
Sl...... 
SII,:' I 

tiJation i:-; nut ))1':1("\ iC:II, ill eas(':; of faihll'" of 
l,ipiJl~!" 01' ('qllillllwnt. ;11111 in deallilW lip !--piJ1,-, 
NholJ1~1 hl~ )u'{lYilh'd whell indit'atl,d "'jlb pH.)wr 
eye mHJ rt',-pinltoQ' Ilr{lh'dioll :,~ follows: " 

(a) SuibLIl' J~a~-tight ('Ill'mil-al s:lfl'ty }~(lr!­
...J<!R :lIId/U1' fal'e .shiehl:.; (.st'(! (;,5,2 EYl' 
l'roledion) t 

(b) JiCS(,Ul' harn(':;~ and lifp line fOJ' thlls(' 
elltcrillJ; :I tanh: or (mdll~ed ~tflr:I~~t' 
Sl1:lce, An out sid.> lltt('lldant :-:ho'i1d 
muintain nlllsbllll ohsen'at ion c' see (;_~ 
Tllllk :lIld J:;quipmcnt Clcaniu,! and Ih~, 
!)airs) • 

(e) Ail- or ox)"~cn ~l1p}l1icd m~t"k:-; (:wc 6,5.~: 
llcsJ>iJ'atol'y Proh:{·tioll), 

(d) I ndu:>tria I gas m:u::I,r.. (:-:cc 6,5":~,2 :Ild 
note). wilh C'anist~'rs apPl'o\"(..d hy 1ht' 
United States Bure;1lI of :'Iincs fo-' II>',' 
in ietnldlloroethanc "llJ)n)", :::houldl1' 
used only when it he; certain tim: ill' 
conc(>llt r:ttion {If Y:l1hll' is Ie;';" fha n 2 
P~l" cent (20,000 part.s pCI" million) ;Ild 
there is no atmo~phe,'ic OXrr(,n {:('~ 
ficiency. :md then oni)" [01' exposure;; not 
c.xc('ediB!! onc-half hour, 

8,3.3 1'0 ]wc\'ent de)'lII<ltiti::; or oOw!' efT(,d;; 
of din·d. ("onl:tct of ld rru-hlol·(\{,t !Wlil:! with i lJ(: 
:>kin, employee:; :;Imuld Lc lll'{lVide<l ".. iLh: 

(n) Apl'ons (see 6,5,G,1) 

(b) GlO\,<'l'i (sec 6.5,G.2) 

(c) Acid-type J~(l~;d('s whCI"C t.here h; d:tIIg't~r 
of :;]l)(I.shilli~ (.sel~ G,5,2,1) 

CAUTJON: Proit'dil'c rl"('(1l11.<; ClflllwliJe 7·di,·r! 
II/'m) if.l nD'on1 (wy jJmtccfioll. 

8,~A );':tdlit iC'!; f{l" llcl'lmnal c1l':1Il1i J1(~~;" 
should he prodded and }w(lYision nmdl' fO?' 
thnrOll~~h \\'..::hinl~ Iwf(l)'c hllH'h alld at. t h( 
end of the \\"01'1, (by, 

8.3.5 C:tl"cful dcan!':illl~ wi1h mild !'O:t}l. fol· 
lo\\"{'d In' the U:;C of an oil;\' (TI':un contairilll: 
lanolin tn rCJlbee ::kin (Ii\:; \\'hkh Itla~' haw' I'eI'll 
dh.;);uh'C'r1 II), tdr:II'hlorcwth:llle. is an impUl' ;llIt 
ai(~ in lH"C'vl'1I1 illj~ (I('rmatiti::;, 

R.:tCi H('Ii:lh).· :;:tfl'ty ('CllliplIll'nt lllallllf:t(,", 
IUI'l'I'::; t',tIl slIpply apPl"opri:lh' 111'0It'<,1 i\'!' (''11' ip, 
nll'llt if tJlC',r :tn' i Ilfonlwl! :H't'III'ah'\:" (1ft h., 
part it'uhll" pl'tlliud in 
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8.4 Firsf Aid and Medic.tI TrC!lhnent 

8.'1.] (;[;:1\,1].]1:.11.. PI:lNC1Pl...ES FOR 
ACll'J'r:: 1::.'\N)SllJ:].;S 

8.'1,1.1 Mo::t illlllorl:mt in thl! C:lse of any 
poh:oni!)l~ is fJuiek n'mf,\'al fnml ('xpo~m'{', ]n 
th<: cw;c of t('II';lchl{II'oet i1:Ul(' l)oi~()nin,!. this 
nl(!:Ullt fil'st )'clllovilllt tll(> patient from the COll­

laminat<'cl atlliO!:plwn' :iI1l1, ill~of:lr m: po!'<sihle. 
removi nf~ the tell';lch!onwUwne from the pa­
tient'li sldn. or :;a~h'o-int('stjllal tnlet, if t)w,;e 
areas an' invo)v('d, 

8.'1,1.2 The p:tf.icnt ~!Hluld bC! rrh'en fresh 
ait· by movinr.: him to n well ventilated room .md 
by dispen;ing any CI'OWI'- )f brf'clthinr! h:ls 
r.eased, artifidal respiration should be starled 
at once, 

8.4,1,3 The )mtient !':hollJcl he kept quiet 
nnd comfol'bhly warm, but not 11Ot. 

8..t J A A l)hysic::m ~llOllld he C'!l1!cd im­
medint.ch-, He l~!lt>uld ht> tflli! lil'it'lh' :md clI;:u'ly 
what. has hnppel1(;d and the exaet )ol":ltioll of 
the ))at iCllt. 

C.'.UTTON: Nothillfl should he fjii!(:U iJy 11wufll 

to em WI(:()i'sdflIlS }It!ticnt. 

8.4.2 SPE:CIFIC ACTIONS FOP. ACU1'E 
E)(J~()~lJ/~E 

8.4.2,1 llllw1(1ficm, A person SllO\,;jl1~ 
symptom;'. of 1('l.r;.eh!nnJ!;th:ml! \'aprn' P,)iS0l1:ll!! 
.l>holll<l hI' n~m(l\'l'd lll'umpth' from the (-011­
tnmillat(~tl an':l, )n (':lse h!'{'athill§~ Im:-; stHPfh!d, 
en'cctin: arfilil'ial r":~pir:;li(lll, such as that {,II­
l.nilwd by the prol\e lll'e;.;:-;un' Ilwthod or the l~\"c 
roc),inlr IIWtlHll1 s!wuU he ::1:1rhd imlll(!diatdy, 
If Ol';:"!~l'n inhabtioJ\ appal"atu~ i$ llvaila!.I!c. 
O>:)'f~l:n 5hould he :ldmil:i~l<·n'll. hilt ollly if one 
fnllliliar with tht, op~'r:!1 i"ll hf til(' app:u'atu!' 
;s »I'l'l;l'nt to :lliminish·r it. If tllt! paticnt. is 
cOlJ!;l'iom:, hot tf::\ (})' .coii",'p limy hI' ~i\'(:n :u; a 
s1 imulant. Ad n'n:! Ii 11 :-IIOUItI }Il'\'('l' he gin'n 
to !l l)('r::OI1 ImH'I'rilll! from 1ptr:lchlol'(l{,th;1Ill! 
l)okollilW. A phy::id:m ::;llOulll hI' ea\}cd at OJll'e. 

R.4.2.2 !\1iill C(Jl/ind. An C'outamiu:lt('d 
clothing l'hollld hI' }'t'llW\'{'t! at OUl'l', Clothing, 
in( hJ(lilll~ l'h()('::, ::;oal,t'd in td i':1('h)UI'O(,th;ull' 

should hI.' ),(,UlO\'Ct! :lIId not worll C\l~aill lInl il o 

1horolll~hh' fn":' from h·traehlon,pth:lllt', All 

an'cctl~cJ ai'l'a:: shun III hI' washed t hnrOll);h ly wit h 

W;:U'11l \\':\"-.'1' alld slIall. After this :111 oinlllH'nt. 

contailling lanolin ~hollld ))(' applied in o)'cl(~l' 

to help in r"~ll!:tdm: the Ilat m'al ~;Jdll oik FOI' 

sC'I'iou" 0)' I)('n-ist ent ('ast''' of :<kin t)'{luhle :lIHl 

for Si:!llS :nul s~'mJ>tolJ1::; of :!c)wl'alized poison­

ing. a }lhysiciun :;hould be clln:;uUNI. 


8.4,2,3 COl/fact Wifh Bycs, If liquid t('11':1­
ebl())"o('t hane h:as cntcI'('(1 the C\'C!', the\' should 
be washed proll1pfly wit h cOJlioll~ (Iualltitie;; of 
wHiel' for :It. h';lSt ]5 minlli<':C;, (1t il' ad\'is:lble 
to irrig:ti.c the eyeR ~(,IlUy with water at mom 
tcmpemt nre h orcl('1' to minimiY..c a!iclition:d 
pain or eJ.isc,unfOl'L) :Medi('al aUention sIW1l1d 
be obt:iinetl iI', all C<\$CS im'olving ('ontact with 
the eyes. 

8.4.2.4 Tal:cn Inf(.·l·)wlly, 1f a )w)'slln hag 
swallowed lc~ra('hllJl'oethanc 11(' ~hOHld he made 
to vomit. if :·onsdous. by hadng him drilll\ :1 
gJassful 01' non": .of luk~wanll wat.er in whkh 
a tem:poonffl of s:llt 10 the glassful 11:15 h('{,ll 
dissoh'f'd; or a :;imihll' ftIH<HIllt. of warm smlpy 
\\'a1<:1' may ic used, 1f nccC!s:';:ry. the patimlt 
should k~ enc,;,mr:lgcd lo stick hi!': fingcl' down 
ht, 1.111'O;:t to induce \'omit ill~, 'Vlwl1 po::;:;ihle. 
vomit.ing should be induced .11, least. thJ'(~c tim{'!", 
}i'ollu\\'ing this .\ hlhle,;poollful of Epsom Salt. o 
disc;ol\'cd in :1 :!Ias!; of watel' ,.,houid be ~d\,{~ll. 
A physician should be called at 0)1(:0. 

8.4.3 SU(!G1?STIONS FOR UJ<:D1CA[.. 
TR.Ji:ATMENT 

8.1.,3,1 Acute ))oi};Onilll~ by tdl":lChlol'o­
ethane is rare. Mo:;t ('a~c;; of pO:~Olli111! nn~ of 
the subacute t:qH! !lI1d of rclatin+: ~Jf)\\" fl'~vd­
Oilmen!. 'Vflrl;l~r:::. h:t\'in~ all,\' of tlw si~{Il" ::nd 
:.ympt<>l11:::' ldn'll iu K 1.2 and S,lA,2.2 .sh{ml" lie 
refl'lTl'1I to a l1h)':;it"ian famili:u' with SHell ('a~('>; 
for ('X:!l1"I i n:ltiol1 :iIlcl11'palnwIIL A 11100:1 eX;lIni­
nation is Stl")l1!rIy l'C't:'IIIllIlWIHkd m; 1hc bh'(I:1 
cd) chall\~l's :.rc \'CI'\' c};m·;\('tel·is{i(' :md m;ualh' 
aJlpc:Il' \:c·I''\'.'lIl'ly iii tt'! 1':{(-hlorol'tJwllc Jloi~;('ll­
ing, nC;t't' :-:,2,5) "'1'l'a t nwnt. to lll'ot(,·d. :lllcl 
impI"o\'(' li\'l~" funl"li ..n is inclic:li('d, indnllill;~ 
Ruch 1ll<':t;;\iI',·s liS tJj(·t. Jlidl in l'aJ'lJOh\,t!ntf.:· :IIEI 
lw01l'in:: alld lo\\'ill f;\t::: lntJ';lvc'lllllis injl'l·t ion 
up to :~OO() l:e.pc·I'c!:Iy of :. 1.<)101)('1' ('I!ul cll'X­
truS(! in .s:llinl! .solutiun ha.shl~(mmulHl u:wful. 

The \11('dil':\l illflll'\lI:t1i(l1l ill this Jluhlkat.ion Ims hC(~ll 
of Ihe Alal1l1r:u'lUl'iIlJ~ CIlC'mi!ib' 

http:medint.ch
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For assistance in fhe eVent of any emergency involving this chemical in 
transpor1afion, call MeA's Clu;micc:1 Trcrnsportolion Emergcnc}' Cenh,·r. 

CHEhUREC 

(800) 424-9300 * IUsC' 483-7616 in Disl,icl of Columbia} 


TolI-!rcc. day or ni!;!ht 


• Use long cJi.!on~ oetcn numb". ir "·qui.e,'_ 


In CANADA, coil Canadian Chemical Producers Associaiion's TEAP 
(Transportation Emergency Assis1ance Plan) 



OHlER Clt[fIlICl\l St.rETY OAT!\ SllEErS AVAll/l.BI.E 

(Dnlc of Inh:!.t uVtliIClb!t' mlilion, CIS of April 1973, ~i\'{'11 in pllrr:nlh('~,cs) 

jkt-\,.h!('ilyde . (19:.2) ~;D:B 
/lc('lic /\Cid.(I9:Jl) ~LHI 
/lcelic "flllydr irlc (l'.!i',;1) !;[l·1~ 

Ac('lnnc ...................... (l9:i;'l) $[)·:;l 
Arclyl(,n.; ........................ (19:,7) ~:D 7 
I\crol(,in .......................... (l9f.1) SiH:,i 
AClylo!:ilril.! .............. __ (l95~1 SD3! 
Allyl Chi(lridl! .... , .... (l9H) SO·:)] 
1\llImhwm Chloride ...... (l9:>!J) !;P (:2 
Ammon i.1 r-.nh.dro:!~. .. (l~!:;(li ~iJ·3 
IIIl1llwni;\ {rpl;} ....... (l~i7) ~;D·J3 
',nlnlonilllll Okhrom"lc (If'r:':/) so·:.:; 
Aniline ................. (1963) 5D·17 
Antimony Trichlolidc 

(Anhydrous) .......... .. (1957) SD·(,~ 


Ar!.(,llic; Trio)(idc .............. WEi~1 sn·{;~. 


Benzene ........__................. (l95!l) S[)·;> 

Benzoyl ·PcrDy.:de 095!j} Sf)·frl 

Bcnl)'f Chloric(' ............. (1957) SD('; 

Belil:l;,pMhylam!ne ........... (l9~9} SD·3~ 


Boron 'Iydrld;~s .......... " ..... (1551) SD·~·1 


Bromine. . ."........_.........U95!t) 50·:.9 

Bulaoic-ilf: ................... (]95!i) S()"J5 

n·£',ulyll:lhill:n i:J 


HydrocGrklO f.olvcnt:; ... (1%5) S!l·91 
BlI{yrilld~:h)'d(·s .......... (l~o:J1 Sf.:' n: 
Caidufli C:,!!bid~ (1957) S(1·13 
Cafb~,n f)i!.;ll!idc ........ (l957} SP:·12 
Carb;m T£'irar:hloridc (ls:;:n !OD3 
Caustic PO!;l~h .............._.(195&) SDlO 
Caustic Sc,cil. _____(l9(.m SO ') 
Chlorin" ............. (]97«) Sf) S!) 
Ch!o:ofoflll .__ ., ....n •• (i9Gi) sr;~[~9 

Chlorowfrn:lic Add ......... (15:;8) SO·33 
Chromic f\cid ..........__ ...... U95Lj S!)·!,~ 

C",,.ol .............. 09:.:» !;D'~!l 
Cy.:iohc,.,U1<' (J9~,7) SD (.9 
IJil'lh~'lam;n£, . (l'l7l) ~:n·97 
()iC"th)"\.~:h--~ri.HnHlc _()9:"~) ~()·7t; 
Dim;;!th:;1 ~.l!Ii;jte (19:,&) SU·}9 
[)initrotC'lhH.·I1('S U!Kf,) !;n·93 
[tll},1 ;'.('('\;;\;> ............... (l!l72) :'1)·:.1 
n~lyl Ci,!( ride n9:i~! !;n·50 
[thyl Uh:r __ ,}:~,::) :.D·79 
Elhy!.::;;(· lli;:.h:,ui,:,:, {l~j711 !;[}·l? 
Ethy;i.::'~ (h;id·~ ......... (I:I/l) !·.n·33 
r urm::hi...hyd<! ......... (lr:~,J) ~,D·l 
liy:!:ocl,hr'c f,cid .... O~:;(l: ~;i1·3~ 
H:\,drocyanic r.rid ....... (l9[,1j $;1·['1 
Hydwfluolic Acid (1910} SD 2:, 
Hydr0i:en PerC'>:ifie ........ (lS(.9) S!1-:j3 
Hyriro.:cn SuHi:!e .. ....... (1!)[·3) ~!;·3f> 

Iso,,~(;p)'1 /,icuhol ... ..... (972) SD·:;S 
IS0;.rop,·bmi;;e ................ (l£:.9} SIJ·12 
lead Oxides. ............... (1!j:,f.) 50·6·1 
M;)leic Anh;clride ....... .(19~,2) SO·S;; 
}?,:th;mol ................. (J970) SD·2:: 
Melhyl Acry!':!!' ;,nd . 

E{!iii i;,clybtc .............. (lI)~.O) Sr'-7g 
Mt"thybrlliI1C~,. . ............ (l9:.S} SD··,7 
Methyl G:n.aide ........... (1SGS} 5D·:j5 
I!:ctl:yl Chlmi:J:- ...... (1970) SO ,.0 
r·.~r::thjl(:n\! Chfoddc ~,.~"~" __ .. (1!j52) S~:;5 
V{;cthy! Ethyl Kelone .. , .. (l~:'l) SD·33 
Mixed A!:id ......................... (19:.5) SO·!.!:; 
Na;;hthi!!cnc.. . ......_ ....... (1956) Sf)·:S 

Nitr1c f.dd ................. (lSG]) ~,D·! 
pari~~-:i~!o=il:i!;ne *, ••••••___.' __ T .(1srlJ) SD-9·~ 
N~fr(·;l!~r.;"{~P(,. ~ _______ •.•.. ~ __ .."'(19Gl) 5D-21 
Nitroc"ilul()!.!: 

(1.\1<:\ TY"·(:5} ..............._ .. (1970) SD!):; 


C) 

Orlh.dlichlt,rr.\.ll'1l7CnC . 09~~} ;'D~; I 
P;u,,!or1llJlck·!,yt!c ......... (19CD) 51) f. 
.·('rdllu:o!:lIl~·I,;n(! ...... (1971) 5D2·1 
Pcrchloric Acid Solutioll ..(l~)G!;) f,[)·11 
Phenol ........................... (l9(..n 5tH 
PhO;,I:cnc ......................... (1967) SI)·9:; 
Ph('l~.phnlic Acid .............(l95g) SP·70 
I'ho,;phcr ic Anhydride (19·11:) so·n 
Pho'.pl1orw" [IC{!1('11\al ... (l9·j7) 51)·15 
Pho:;pborus O>:}'chloride " (l9[,!J) :,U';'t; 
Plw<.,phofUS P(:ulil!>ulfide .(953) SD·71 
Pl:o~·r,!mru<; Trichloride ... (1972) SD·:?i 
Phth31ic Anhydride .......... (l9S6) sn [,1 
Prop~'ll~nc .........................(19Sfi} SOS) 
Sodium Chlcratc . .. ..... (l952} SD..t::: 
Sodium Cyanide ............ (l9G7) SO·3D 
Sodium, Metallic ............ (l9:,2) SI)·47 
Sodium ;md Potassiul11 

Oi(;ino!ll:Jtes ..................... (19;,2) so·/.e; 

Styrene Monom()r .......... (l971} SO·37 

Sulfur ........ ...................... (195:) 51)·7·j 

Sulfur Chiorid!:s .......... (19G(J) Sf)·77 

Sulfur Oiox:d" .................(1953) SO·!>:? 

Sulftll ic Acid ..... ....... (1953) SO';:0 
Tctr;;chlmodhanc ............(19·~9) SD·3i 
Tot tle !]:. ............ _ ...... (1955) SD·('3 
Toluid:nc ........ " ........ (l9Gl) S!.H:! 
Toluene nij~.ocy"natc ." (197]) SD·/3 
I, I, l·Trich!:J[(,,,tI"lnc .... {l965) SD·~:iJ 

Trichlr.ro::1hylenc ..... __ .. (19:.5) SD-1·1 
Vinyi l\cctt~!c .~...(1970) SD-7!> 
Vir.),1 Ch~Nidc .............. 09i2) SI)·::;c, 
Zirconhln12nd I i~~1:~iu;n 

Pm·..dt·r ............................ (1956) $D·~2 


For fr.;:c Publicali;)ns. liss and prices, write or phone 
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 l
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Substance: 1,1.2,2-Tetrnchloroethnne 
Visit by: Don Rumsey, SIll 

Stan Futagnki. CDH 
Report by: Stan Futagaki 
Date: "'lay 7. 1976 

PLAh"T OBSERVATIOn REPORT AND EVALUATION (PORE) 

Name of Plant: White Chemical Corporation 
Address: Bayonne, NJ 
Phone Number: (201)437-0050 

Plant Contacts and Titles: 

Mr. 'ol.A. Richardson, Plant }Ian~ger 
Mr. David Regenbogen. Technical Supervisor 
Mr. Vic Thompson, Safety and Training Director 

l. Descrietion of Proce~~ 

Tetrachlol'oethnne is used as a carrier solvent in a bromination process to 
manufacture a fire-retardcnt intermediate compound. This intermediate com­
pound is used to manufactpre a product that eventually goes into television 
cabinets. Even though Hhite Chemical Corporation is one. of the major users 
of tetrw~hloroethane, the specific process is in operation only intermittantly 
during the year. The entire process is outdoors in a "closed system". 

This plant receives tetrachloroethane in 10,OOO-gallon tank cars. The solvent 
is transferred by gravity from the tank car to 300-gallon portable tanks using 
polyethylene piping. The portable tanks are weighed and then the tetrachloro­
ethrme is transferred by vacuum to the storage tank. As needed tetrachloroethane 
is delivered, again by vacuum, to the reactor vessel where the bromi.nation pro­
cess occurs. After the reaction is complete, the fire-retardent compound. a 
solid, is separated from tetrachloroethane by centrifugation. The solvent goes 
into another tank where it is washed, neutralized, and distilled. This purified 
tctrachloroeth':lOe is then sent back to the storage tank to complete the re­
cycling process. 

2. I-f('dJ e~ll A~pcc ts 

All employees are l~iven pre-employment and yearly pbysie;]l examinations. These 
include chest x-rays, pulmonary [unction, blood analysis (SHA 12)•.'l~well as the 
rout inc phy~d(~al examInation tests. All exmnini1tions ure performed ,at a local 
cUnlc; there is no phySicinn, nurse or dispensory located on thcptilnt groulldn. 
tih} h' Clwluiciil Corporation llas operated for 14 years whiletetr:'lchlotoC'thanc k1S 
011\ Y lW{,1l in usc for the p.w t year and one-h:1lf . There have adv(!rse 
hl'a]th cfh~(:tl-> th:.lt have been attribut(~d to 



l.nbeling 

There were no lahels or posters specifIcally warning against the hazards of 
tetrachloroethane in this plant. 

Personal Protecti.vC' Equipment _and Clothing 

lVork uniforms (coveralls) as well as aprons are provided by the employer. 'l\w 
sets of the uniforms are provided per ,,'eek and they are laundered by the comp;)ny. 
Rubber gloves, goggles, and hard ha~s arc also standard equipment. 

The st~ndard organic vapor cannister type respirators and Scott Air Paks are 
readily availahle to the employees when situations requiring their use arise. 
Then' are no routine duties that require respirators. The Safety and Trainillg
Directo'r is in charge C'f periodically checking and maint.lining the respirators

). 	 Employees Informed of Hazards 

There is an initial training program to apprise each new employee of the ph.ys1 cal 
and chemical hazards found in the plant. There are also monthly safety me.:etings 
which include all the employees and supervisorfi. The l-tCA' s Chemical Safety Datu 
Sheet is u.:::ed as part of the educational material for tetrachloroethane. \"hJ te 
ChenJical Corporation does not print any safety or informational data sheets of 
its own. 

6. 	 Work Practices 

a. 	 The methods of transferring tetrachloroethane from one container to allOth",: 
have been simplified (gravity and vacuum methods) to prevent breakdm,'";.ls and 
reduce maintenance operations. This is an attempt by the company to reduce 
worker exposure to the toxic substance. 

b. 	 The waste sludge that accumulates in the bottom of the still in the tetrachlo­
roeth:mc repurification process is transferred by gravity to drums and tak.en 
to an authorized landfill. 

c. 	 The reactor vessel is steam-cleaned periodically. The maintenance worker 
does not have to enter the container but he is still required to use complete 
protective clothing and a respirator. 

d. 	 The only exhaust system for tetrachloroethane vapor is in the centrifugation 
step. This had been a source- of rf!latively high exposure levels hefore, so 
the exhaust system wa!! developed. A scrubber (recirculating water syst<m) 
is used to prevent the release of the sol'lent to the atmosphere. \.Jhite 
Chemical Corporation attempts to recycle as much tetr'lchlorocthane as 
possihle and t.herefore, contributes very little of this solvent to ai.rmd 
water pollution. 
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7. 	 Sanitation 

a. 	 Each C'mployce i~ assigned a single lrt:kcr so that he c:m change into the 
comp:my-pro\'idcd "'''rk uniforms at the heginning of each sId ft. Shower 
facilities are provided and their use is encouraged at the end of each shift, 
but n~)t mandato)-y. The change of clothes and shower facilitic..:; '::'1:':, ;'lill1y 
because of the rr.any different hazardous ch{,micals Illmdled in this plant 
and not specifically because of tetrachloroethane. 

b. 	 There is a d+..>signated lunch room with h:md washing facilitieR. All workc'cs 
are instructed to w~lsh tliC'ir hands before eating. 

c. 	 Eye wash fountains and emergency showers are located in several locations in 
the. \i/orking areas. 

8. 	 Environmental 1-tonitori!!£ 

Currently there is 110 monitoring system speci.fically to measure tetrachloronthane 
concentrations in this plant. The Safety and Training Director uses a Hath.~son-Kita­
ga\..ra detector tube for trichloroethylene to qualitatively test for tetrach:coro­
ethane. This is done once a month or more frequently if deemed necessary. The 
company is in the process of developing a 1110nitorin~ system that will be sp(~ci f ic 
for tetrndllorocthane. 

When the process is in full operatioll, tetr.:.>chloroethane can be distinctly smelled 
in several locations by a person familiar "ith its odor. 
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