SUMMARY PLANT OBSERVATION REPORT AND EVALUATION
FOR 1,1,2,2-TETRACHLOROETHANE

Only two plant visits were made in preparation for the 1,1,2,2~tetra-
chloroethane criteria document. After an extensive effort to identify
manufacturers and users cf this chlorinated hydrocarbon solvent (detailed in
the Plant Visit Schedule Repert), it was apparent that the extent of use of
1,1,2,2~tetrachloroethane is very limited in the U.5. today. Because of its
high toxiecity (TLV of 5 ppm), it has been replaced by other less toxic solvents
for many of its previous uses. Hooker Chemical anc¢ Plastics Corporation,
the only domestic manufacturer of 1,1,2,2-tetrachloroethane, provided us valua-
ble data and information on its current limited use and users. Besides
manufacturing it, Hooker is also the only company that still uses 1,1,2,2-
tetrachloroethane in the production of trichluroethylene and tetrachloroethylene.
SRI persomnel visited this Hooker Chemicals and Plastics Corporation plant in
Taft, Louisiana on Febrvary 6, 1976. A detailed Jescription of the processes
involving 1,1,2,2-tetrachloroethane at this plant is included in Appendix A.

Several companies use 1,1,2,2~tetrachloroettanc as a carrier or reaction
solvent in various chemical manufacturing procesces, mainly because of its high
boiling point (147C). Even though White Chemical Corporation in Bayonne, New
Jersey is by far the largest user of this solvent in this manner, they only use
it sporatically during the vear. This plant was visited by SRL personnel on
May 7, 1976; the specific process is detailed in Appendix B.

The conly 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-100 ml of
the blend is used per determination. Approximately 30 companies use up to 30
gallons per month in this way. All measurements and transfers of the solvent
are done under a hood; the actual tests are not. Because of the small quantities
used and the naturz of the operation involved in analytical laboratories, it was
decided cthat a plant visit for this use was not justified.

There vere no health problems nor any serious handling problems associated
with 1,1,2,2,-tetrachlorsethane reported by Hooker or White Chemical despite
this solvents high toxicity. This is consistent with the fact that there is
very little current informatiem or literature available on health problems
associated with 1,1,2,2-tetrachloroethane in the U.5. One of the reasons is
that the use has been drastically reduced with oniv the chemical industry still
utilizing it. 1In addition to this, industry is, ind has been for some time,
awarc of the toxic hazards from tetrachloroethane exposure even at low concen-
trations. The operations involving tetrachloroethane at these two plants are
located almest totally ocutdoors im closed systems. Few workers are employed in
the immediate arcas and as a result, there is not a great deal of possibility
for worker exposure.



At the White Chemical plant, the entire operation involving 1,1,2,2-~
tetrachloroethane is in a closed system, even tke 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 detcctable 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 usz 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 1,1,2,2-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 high. - Although employeces 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 a2 monitoring system that specifically
analyzed for airborne 1,1,2,2-tetrachloroethane. The only monitoring at
Hooker is by a nonspecific combustion meter and at White Chemical by trichloro-
ethylene detector tubes that are not recalibrated for 1,1,2,2-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 1,1,2,2-tetrachloroethane in accordance with
the NIOSH recommended method involving gas chromatography.

Further information received in the areas of "medical aspects", '"laheling
and posting', "™personal protective equipment and clothing", "employeas informcd
of hazards", and work practices and sanitation” are detailed in the two indivi-
dual plant observation reports (Appendices A and B).



Substance: 1,1,2,2-Tetrachloroethane
CDM: Stan Futagaki

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

Date: February 6, 1976

Plant Observation Report and Evzluation (PORE)

Name of Plant: Hcoker 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 Manager - Environment:. Monitoring
Wilbert P. Fremin, Safety Engineer

1. Description of Process

This particular plant is currently the only manufacturing location of tetrachlo~
roethane in the U.S5., A great percentage of the quantity produced is used cap-
tively to manufacture tri- and perchloroethylene. The entire process is located
outdoors in a "closed system" except for the drum-loading operation which is per-
formed indoors.

Tetrachloroethane is manufactured here by the chlorinmation of acetylene. The
exothermic reaction of the undiluted gases, acetylene and chlorine, necessitates
various diluents and catalysts to enable a production scale possible. The re-
action vessel is a large vertical cylinder with the two gases piped separately
into the bottom section. The reaction products are directed into two separate
holding tanks; one contains tetrachloroethane that is 95-987 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 pure solvent mixture with tetrachloroethane making up anywhere
from 50 to 904.

Tetrachloroethane is further reacted in a chlorination-dehydrochlorination
process. The products arce perchloroethylene and hydrochloric acid, which

is recovered as muriatic acid and used internally. In another process tetra-
chloroethane is dehydrochlorinated to form trichloroethylene with hydrochloric
acid again coming off as a by-product.

An auxiliary use of tctrachioroethane was observed as the sealant,liquid in a
Nash Compressor. This compressor is used to increase the acetylenc pressure bhefore
it enters the reaction vessel.


http:chlorination-dehydrochlorinati.on

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 paramasters checked are SGOT, SGPT, biliirubin-~direct, bili-
rubin~total, total protein, albumen, alkaline phosphatase, lactodehydrogenase,
WBC, RBC and hemolysis. A full-time nurse, located in the dispensory, draws
the blood samples ani these are then sent to an outside lab for analysis.

This plant has been in operation since April 1967. The solvent plant includes
18 workers and 3 supervisors. S5ix or seven of these workers have been employed
since 1967; eight have been employed a year or so. No one has ever had to be
removed from the soivent working area due to health reasoms.

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.

Personal Prorcctive Equipment and Clothing

Everyone is rernunir2d to carry an "escape respirator" when in the solvent plant.
This is mainly a protection 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 when it is normal or standard operating procedures to wear respirators.

Hard hats, safety glasses, neoprene gloves, and rubber safety shoes are normal
protective equipment. More 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 intec a lira.
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.

Emplovees 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 #34 Safety

Data Sheet and Hooker's Material Safety Data Sheet, both specifically on tetra-
chloroethane (both enclosed). Every 3 months, it is the responsibility of the
foreman or departmeat head to review these safety manuals with the other employces.



A new worker on a cpecific job workswith an experienced person until he is
sufficiently 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,

Work Practices

ae.

There are few occasions for workers to handle tetrachloroethane hut in those
operations, especially the filling and loading of drums, tank cars and other
containers, preper precautionary measures are required. Samples of liquid
tetrachloroetinane are periodically taken for quality contreol in capped pint
jars. Neorrene gloves are used to prevent any dermal contact.

The process for waste disposal is to incinerate in equipment designed tc 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.

Personal protective equipment should be used 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.

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

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 before persoanel eunter any contaminated vessel or piping.

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

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 units to clean up their waste water to meet these water pollution re-
quircments. Air pollution is minimized by using carbon scrubbers on all ex-
hausts vented to the atmosphere.

First aid procedures:

eyes -~ flush thoroughly with water
skin - remove contaminated clothing; wash affected area with soap and
vater
inhalation -~ remove to fresh air; apply artificial respiration and/or
administer oxygen as necessary.



Sanitation

a. Employees provide their owm 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.

Environmental Monitoring

Currently, the only monitoring performed is by a .monspecific combustion

meter. A monitcring system is now under development to measure and distin-
guish the different chloripated compounds including tetrachloroethane. Analysis
will be performed by electron capture ana flame ionization gas chromatography.
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MATERIAL SAFETY DATA SHEET :
T NFPA Besicaatien

CHEMICAL NAME:

PLANYACDDE MAYCRIAL COOG MO,
Tetrachlo-nethane
MlHUrACTUPER'S NASE: EMENGENCTY TELEPWRONT ~NO.
Hooker Chemienl Corooration {716) - 285-6455
ADDRESS: INUMEER, STREET, CLTY, Stox E 2mMD 21 20

4709 BuZialo Avenve, Falls, Yew York 14302
CHEMITAL NAME AND STNGMNTMS f.cet -lene TRADE HAME

1,1.2.2-Tctrochlorocethare: 1n*f"cn'or

ctrs Tetrachlorosthane
CHEMICAL FORMUL A LML, wT, MSES
CoHaC1, 167.9 Chemical intermediate, solwvent
Physicaol Propertics
BOILING POINT (U F) T 295 SPECIFIC GRAVITY (H,C =1} 1.6
” »
- ERCE ‘ -
VAPOR PRESSURE (mmHzl @ 70°0F 5 e QLATILE 1007
VAPOR DENSITY (AIR=1] 5.8 EVAZCPATON RATE 0,03
SOLUMLITY tN WATER Insol. Melting Point {OF) Sy

APPEARANCE AND GDOR K .
Clear, sli-htlv vellow-sreen liouid with chloroform~lilie ador,

Fire ond Exalesion Hozerd Dats
FLASH POINT METHGD FLAMMABLE LTS
Hone . UEL  ow LEL _._ | AUTOIGNITION TEMP, ofF

CEXTINGUISHING MEGIA —

. SPECIAL FIRE FIGHTING PROCEDUSRES As anpropriate for surrounding fire; vse water to cool

containers involved in fire.

UNUSUAL FIRE AND EXPLOSICN KAZARDS In epen flame, vapors decamnose to form toxie

chlorocarbons and hydromen chloride gas. Full protactive cquipment recommended far

personnel involved.

Reactivity

wecompPATIoLITY  Can react vielently 11th sodium, potassium, or their allovs: reacls with

sodiunm hydroxide or pnmssu:m hydroxide upon heating, to form spontaneously flarmahlpe

thloro acetylene,
HAZARDOUS DECOMPOSITION PreDUCTS  Can form toxic chiorc=-

carbons and hvdroeen chiaride ras.

CONDITIONS 70 AVOID Protect {rom moist air. Do not siore in pits, basements er

unventilsled areas. Avold open flames and open eclectric hearers, Avoid contact v:ith

slin,cves or clothine

ket

Do not breathe vapors.

11-1974°



Heolth Reloted Data

THRESHOLD LIMIT vaLyg _2_ppm; 35 millipgrams per cublc imeter of air. Absorbad thry shin

RER o8 ‘e

EFFCCTS OF OVEREXFPOSURE 1SKE: EYE SNHALATION,ETC.) Systemic polsoninﬂ can ocrur hy 014l
intale, Inhalation or cbsorption thru intact skin. Syn wtomns ranae from lecal irritoation

to headache, mausea, vemiting, drowsiness, unconsciousness and death due to disturbance

‘of coentral nervous svatem. Chronie skin exposure can cause dermatitis due to defatiins

- T uw 7 -
acL i, LVTilubllg

i tG_evesy hvdiropgen chloride from slow hvdrolvsis cin couse severes

eye damage if care neclected.

EMERGENCY AND FIRST AID PROCEDURCS EYES: Flush thorouphly with water., SKIN: Rerove contamla

nated clothing; woash affected srea with soap and water. INHALATION: Remove to frosh 2ir;

apply artificial respi ien andfor sdmiuister oxygen as neccésary. THOESTIGC!: Diinte

by drinking larze amount of waters induce vomiting then administer milk

macnesia or

salinc loxative,

urcs ona

-SPECIAL MEDICAL PROCEDURES  Get irmediate medical attcntion for ALL eve exnos ;
t

any scriocus over-exposures. NEVER administer adrernalln or epinephrine to & pzrsen

suff{ering from a tetrachlors=thans exposure,

Special Protection laformot-en

- »

VENTILATION General ventilation desicned to hapdle heavy vapers, plus loca)l ~xYaust

at voints of notentinsl fure emissicn,

-

RESSIRATORY (TYFe) __Orzanic vanor - zcid gas canister; soelfecontoinad hreathine anpazatug

: : for emergencies.
GLOVES (TYPE) Rubbaer, neoarcne. v1nv1. ete, o ot =
EYE (TYPE) Chemiecal safcty pesples, plus foce shield vhere apnroprictae,
otHer __ Rubber safety shoes: rubker swvits., or aprens, for splash proteciion,
‘—q.'— @
SPECIAL PRECAUTICNS FOR HANDLING AND STORAGE . AVeid phvsical damage to drum Store in

ventilated arens, not in pits or basements. Protect storcze tenk vents with a drver to -

)y . . - > : - . 1 -
prevent entry of meist 2ir, Hondle In closed systems, Vent Indoor stoxzsges to _autsdonzs,

STEPS5 TO TAKE IH EVENT OF SPILL OR RELEASE Gel personnel DTOtL’.Ct'J._\'(’ F‘QH".‘D!"“:‘D'.:.. Sonl “p_f,},'.)_,.‘;_)l

In absorhent woterial (sand. clay, ete.), or contain srill and pump . into dznms. Finally

flush spill srea with weter. Keep unprotected perscennel away until avea clear of wvonors.

WASTE pisposaL _ Incinerate in equipment desirmed to handle hydxogen chlordds on couabnuation

R . . i .,
product, or sulmir to contract disposal service, or contact pollution contraol suthority.

RENARKS . 0001 _not adaguate warning of poteptinl bazard _since pnot dotoctabls holeog 3 nos.
- L]

REFER fncr»_j1) MEA Chemical! Safety Data Sheef SD=343 Tetrachlorpetinnng
M ) - -

(2) Sox, W.T, - Nanserons Proprrties of Tudustrial Materialsn, 3rd ¥dition«
(3) Nooker Chemical Covporation Product Lata Sheet oo K52: 1,1,2,2-Tebrachloroethane,

G, YW, Nuvling

HANE
The inlis~ction 14.:;1!-1' Vervin, while nat guarrnined, woi prepaiod by technically oc Hi.’i griesit ~1GH
knowlodgualiwparannned enid 1o the best of vt bnowledpe i trve ond cceurnie. N LocC,
Is hot intanded 6 b nflanddocive ond the mnanar £ad conditinns ol vie sad hiondling DA Mle 1972

moy involee athar or additinast convidercuons.

- 10 -
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1,1,2,2 ”fﬁ':'d"?f‘“f{ VoV OAN
Data Sh.:.ut Ro, &52

S in, e L aitn
MG bi'LtLJ ir .lC AT TONS

Appcarance Clear and essentially free [rom
visible foreign material
Color 100 APLA max

Boiling Rarge, °C at 760 mm My~ 151
Specific Cravity at 25/15.5°C 1.585 - 1,595
Acidity, as % HCL* «02 max
Moisture Content at -10°C No Cloud
Residue on Evzporation at 105°C, % 0,005 max

*titration to pM of 7,0

DESCRIPTION.
1,1,2,2 Tetrachlorocthane is a clear, light yellowish green liquid which has
no flash or fire point, Like all chlorinated hydrocarbons, it is somewhat
toxic and wmast be used with the same precautions as other chlorinated hydro-
carbons,
Chemical Formula CoNlyCiy

USES

1,1,2,2 is used primarily &s a chemical intermediate,

PRECAULIONARY INFCRIATICH

“The following precautions for handling 1,1,2,2 tetrachloroethane are quotcd
from our drux label, This warning label has been prepared in accerdanc
with a pattern established by the Manufacturing Chemists! Association,

TETRACHLOROLETHANE
DANGER! VAPOR EXTREMELY BAZARDOUS

L2 PoisON L
Usc only in completely onclosed cystem,
Do not breathe wvapor,
Do not get in eyes, on skin, on clothing,

Do not take internally,

For more complete data on physical properties, methods, equipment and pre-
cautions for handling and safety, refer to Chemical Safety Data Sheet SD-34
"eirachloracthane” issued by the Manufacturing Chemists' Association, Inz,
Washington, D, G,

M1t. 11-1720

FOR MORL INFORMATION WRITE INDUSTRIAL CHIMICALS DIVISION, HOOR (lﬂ MICAI COI:I‘ORA'UOH NlAGAI‘A FALLS, ML Yo Y4102
SUBSIIIAKY B GEEIDENIAL FLTROLT it I (l*l"l!kf\llUN .
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i ul uin
Sevatiiied ;.
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Chemical Safety Data Sheet SD-31

ADOPTED 1949

TETRACHLOROETHANE

~—.

@

PROPERT'ES

ESSENTIAL INFORMATION FOR SAFE HANDLING AND USE

Chemizol: in ony form con be solely stored. hondled or uied if
the plysital, chemien! end horerdous propertics are fully under.
stued and the necesiary prreautions, incdduding the vie of proper

sofeguords and  personal  protettive  cquipment, ore  obsesved.

@":" MANUFACTURING CHEMISTS AS!
(LA

Iy 1825 CONNLCTICUT AVLHUE, N. W, WASRHINGTON, D. C. 20000
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The information and recommendations eantained in this Chemical Sofety Data Sheet hove been compiled frem
sources believed fo be refiable und to 1epresent the best opinion on the subject us of 1949, However, no warranty,
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1. NAME

Chemicad Name:  Tetrachloroethane (1,1,.2.2, Tetrachloroethane)
Common Names: Tetrachlorethane, Acetylene Tetrachlaride
Formula: CHCL.CIQL,

2. I'ROIPERTIES
2.1 Grade: Technical
2.2 TImporiant Physical and Chemical ’'roperties (For pure compound)

Physical State: Liquid at normal temperatures.

Calor: Clear, slightly vellow,

Odor: Chloroform-like. pleasant.

.~ Vapor Density: 5.79 (Air=1)

Boilingg Point:  136.3°C. (295.3°1.) at 760 mm.

Freezing Point: 42.5°C. (— 41.53°1%.)-

Solubility: Neilther soluble in, nor miscible with, waler.

Flash Peint: None.

Corrosiveness: Suifably stabilired and moisture-free tetrachloro-
ethane is relatively non-corrcsive and cauvses little
trouble. I may be stored ard used in the absence of
air and dissolved water up to-120°C. (218°F). Un-
dissolved watler causes appreeciable hydrolygis al room
temperature. Hydrolysis and oxidation become coms:
paratively rapid above 110°C. (230°17.).

Reactivity : Tetrach.oroethane is very slightly reactive. On heating
witly solid potassium hydroxide. it vickls dichloroethyiene,
trichlorcethylene, tetrachlorocthylene, and a spontancous-
ly flzunmable pas which may be chloroacetylence.  With
sodium and potassinm or their alloys, tetrachloroethane
may explode under ceriain conditions.

Hygpgroscopic: Notl hygroscopie.

Light Sensitivity: In the presence of air, uvllraviolet light converts
tetrachloroethane into hydrogen chloride and
dichloroacelyl chloride, along with some octachlor-

. obutane and a little oxalic . acid.
Speeific Gravity:  1.596 at 20°C. (63°F.) referred to water at 4°C.

RI°F.).
VAPOR PRESSURLE OF TETRACHLOROLTIIANE
Temperatlure Vapor Pressure
*C. K. mm. Mereury
32 89.6 10
45 113.0 / 19.5
60 140.0 40
70 158.0 62
21 195.8 110
104 2192 220
118 244.4 350
128 2624 470
138 280.4 620
146.3 295.3 760

- 14 -
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2.3 Hazardous Properiies

231 HEALTII HAZARDS (Sce 8 HEALTI TAZARDS AND THEIR CONTROL)

Telrachloroethane js toxic by inhadation, hy prolongzed and repeated contacl with skin or mocous

membranes or by oril intake.
precautions are constantly ohserved.
are hazardous.
by volums in air for an B-hour working day.

232 FIRE AND EXPLOSION HAZARDS

Tetrachlorocthane is non-flammable and non-explosive.

-3, USUAL SHIFPING CONTAINERS

Telrachloreoetliane is not specifically regu-
lated by the Interstate Commerce Commission.
Notwithstanding this fact. the following con-
tainers are recommended.

3.1 Type and Size

ICC Spec. 103 or 102\WW. Tank Cars.

ICC Spee. 17E. Non-returnable ctcd drums,
55 gallon maximum capacity.

3.2 Labhel or ldentification

3.2.1 Each confainer should carry an identi-
fying label or steneil.

3.2.2 The Manufaciuring Chemisis” Assoeia-
tionn rrcommends 1he Lilel below in addition to,
or in combination with, any label warnings or
other statements required by statutes, regula-
tions, or ordinanees.  This warnimgr l:bel is con-
crrred i by the United Statex Publie Health

* 8ervice under ayreemenis with the producers.

Althougi toxice, tetrachlorectliame may he handled k.sh'l\ if proper
Prolonged or repeated exposures o the pm(lmt in any form
The penevally recognized nucimum allowable concentration is & parts per ‘million

(Sce 6.2 Fire and Explosion Hazards)
3.3 Disposal and Return Precauiions

331 TANK CARS. Empty tank cars
shonld be returned as pm nplly as possible in
accordance wilh instructions received from the
shipper. Shipper's rouling instructions should
always he followed strictly.

3.3.2 DIUMS. Before shipping contaiers
are relurned ic suppliers, the usuzl precaviions
regarding the complete drainmgre of contents

and the preper closing of zll openings shonld be
observed. (See ALC.A. Manual Sheets D-30
and D-31.)

4. UNLOADING AND EMPTYING

4.1 Mealth Hazards (Sce 8 HEALTIH AZ-
ARDS AND THEIR CONTROL)

Tetrachloroetlime is {toxic by inhalation, by
prolonged and repeated contact wilh skin or
mucous membranes, or by aral intake. Allthongh
toxie, tetrachloroethane may be handled safely
if proper precantions are constantly ohserved.
Prolonged oy repeated exposures 1o the product

TETRAC

DANGER!

LORGET
VAPOR EXTREMELY HAZARDOUS
Use only in compleiely enclosed system.
Do not breathe vapor.
Do not get in eyes, on skin, on clothing.

Do not take internally.

S POISON [

Cull A Physiciva
First Aid

FHRANE
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inany form are hazardous.  The generally ree-
opnized nuaimm allowable concentration is &
parts per million by volume in air for an 8-
hour workinge day. -

4.2 Fire and Explosion Hazards

Tetrachlorecthane is non-fanmable and non-
explosive.  (Sce 6.2 Fire and Explosion Haz-
ards).

4.8 Tank Cars

4.3.1 Unloadine operations should be con-
ducled by carefully instructed, reliable em-
ployees under adequate supervizion.  (See 6.4
Emplovee Education and Training.)

4.3.2 The car should b2 spoited accurately,
and the track should be level.

433 It is considered good practice that
derails be placed a2t one or both ends of the
unloading track approximately one car-length
from the cor being unloaced. unless the car
is protected Ly a closcd and locked swilch
or rate,

4.3.4 'The hand-brak: should bhe set and
standard rail clamps installed to black 1he
wheels at the time of unlosdding.  Melal “can-
tion” signs should be fastened to the track.
Signs should Le 127 x 157, painted light blue.
The legend “STOP — TANK CAR CON-
NECTiD,” wilh the letiers in “STOP” foor
inches high, should Lz used.  Signs are avail-
able from safely cquipment dealers.

4.3.5 The shipper's instrections Tor unload-
ing should alwuyvs he followed, and 21l caution
markines on hoth sides of tank or dome should
be read and observed.

4.3.6 Inihcevent of aleak in the Lank car or
the fittings that cannot b stopped by followinge
previons instructions from the supplier or by
sitmple adjustinent or Gightening, the supplier
should beinmnediately felephoned or wired for
further instructions. The areaz around car
should he evacuded, and only properly pro-
fected personne! ghould be ailowed te enter the
affected area.

4.3.7 TFurther details as to unloading of tank
cars are scl forth in M.C A, Manual TC-5.
14 DPrumsx

do0.1 Droms shenld e unloaded eavefully
to prevent damaze. They =hould nod he dropped
or hbumped,

sl

4.4.2 Each shipment shonld be exmmingd
carcfully for leakin draoms. I any e Tound,
they should be handled with paorticular care,
The Ieaking: part should Le turned up, zand the
drums removed {o a safe place where the lesdi-
age can be stopped by tighteninge ihe plug, 1f
the plug ccomot be tigghtened sufliciently to plu
the leak, the contents of the drum should™ be
transferred to a sound container. (Sce 6.5.
Spill:ge.)

4.4.3 RBefere their contents are emplied, the
drams shounld be supported and blocked sub-
stantially to Drevent movement.

444 A =atisfactory method of removing
tetrachloroethane from drums i% by means of
a rotary pump.  If yravity methods are eimn-
played, a {zucet should be inserted in (he end
bung and the drums placed on a rack.  Faucets
should have short shuanks, threaded with Briggs
standard st-aight iron pipe threads. A resilient
gasket of suitable material sueh as o synthetic
rubber should be ased to insure a tight it
Bung opering and fzaueet must have the same
tvpe xnd number of threads per ineh (ALCUAL
Manua! Skeet D-532). Workmen should bie pro-
tected from vapor and liquid. (See 6.5 Peor-
sonal I’rof2clive Equipment.)

4.4.5 To remove fhe baly plue, the bung
should he placed up and a buny or plug wrench
used.  The operatos should wear groggies, stand
to one side, and face away during the operation.
After ihe plur starts, one full turn should hao
made.  If accummlated internal pressure is
present, it should bhe allowed to vent; then only
should the plurr be foosened further or removed.

5. STORAGE
5.1 Hazards

011 HEALTH HAZARDS (Sce B
HIALTII MAZARDS AND THEIR COXN-
THOL)

Tetrachloroethane is toxic by inhalation, by
prolenged and repeated contacl ~with skin or
mucous memhranes, or by oral intake. Althonsh
toxic, tetrachloveethane way he handled =afely
if proper precantions ave constantly observed,
Prolonged or repeated exposures Lo the product
in any form are hazardons, The generally ree-
ornizad ma<imum aliowable concentration is 5
parts per million by velume in air and for an &-
hour working: day.

612 FIRE AND EXPLOSION HAZALRIS

Tetrachlorocthaue is non-flimnuble aod non.
explazive,  (See 6.2 Five and Explosian Has-
ards.)
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5.1.3 CORIOSION

Under normal  cowlitions,  tetrachluro-
cthane may be stored satizsfactorily in galvan-
ized iron, black iron or steel equipment.  {See
2.2 Important Physical and Chenmical Prop-
crlies.) ’

5.1.4 VOLATILITY

Tetrachloroethane is less volidile than
water,  (See 2.2 Important PPhysical and
Chemical Propertics.)

5.2 Condilions of Storage

5.2.1 Euach tank, whetllier vertical or hori-
zonial, shoald have a top and boeltom manhole,
at least 22 inches in diameter with a vapor-
Ligght closure: in addition to fillinz, vent, and
measuring device openings, which should be 2-
inch flanged conneclioss in the top of the tank.
A Z-inch or 2u-inch bottom oullel should be
provided for empiving and fors use as a drain
during clean-oul aperations.  Vertical tanks
should e of the closed top desizn, and the top
should be caulked or welded vapor-tight.

52.2 Bach storage tank should have a vent
Large enough (usually 2-inch) to permit the
escape of vapor during filling.  The venr! should
conform to the N.F.P. AL Flammable Ligquid Or-
dinance. Vents from indoor tanks sho'd ler-
minale outdeors, in such a location thiae excap-
g vapor will not contaminate any work space
air. They should be protected against entry of
moist air by being extended down over the
side of the tank into a dryimr chamber filled
with lump caleium chloride for removal of mois-
ture in the air. N is recommended that a lee
be inserted in this line above the drying cham-
ber o that a mercury seal 1i-inch deep may be
installed as a safety venl i ease the elamber
plugss frame exeess moistre. (Mercury should
nol be spilled in any work space, and open
mercury surfaces in work spaces should be
avoided.)

523 Alhourh tetrachloreethine is non-
flammable, safe practice would indicate that
tetrachloroethane stovage tanks should be ade-
quately jrrounded to discharyge statie electricity
beeause of various possible hazavds such ax
lishtning or the proximity of other slorage
Gimks  contaimnge  (hunmable  liquids, (See
N.E.PLAL pamphiet *Static Fleetricity.”) Local
conditions should be talken inta accoumt in
caeh case.

524 Drmus of teteachioracthane should be
sglored in acool plave with the oungzs e Bunges
ghenld he kept tipght @ all ties.

5.2.5 Ventilation should Lbe provided at {he
floor level, as well as in the usual hirgher leca-

tions. Note thid vapor is 579 times hieavier
than air (see 2.2 Lmport:mt Physical and
Chemical Properties), Tetrachloreethane

shouldl not be stored in pits, depressions, bhase-
menis, or anvertilated arcas,

6. IMANDLING

6.1 Hcalth Nazards (Sce & MEALTIT T1AZ-
ARDS ARND TIEIR CONTROL)

Telrachlorectnane is {oxic by inhalation, by
prolonged and repeated contact with skin or
mucous membranes, or hy oral hitake. Althougeh
toxie, tetrachlovacthane may be handled safely
if proper precoutions are constantly ohzerved.
Prolonged or repested exposares to the product
in any form are hazardous, The generally rec-
penized maxirmum allowzble concentration s b
pards per million by volume in :ir for an 8-hous
wourking day.

6.2 Fire and Explosion 1lazards

Tetrachloroethane is non-flimmable and nou-
explosive.

When exposcd Lo high temperatures, guch as
open flames and electric heaters, fetrachlaro-
elthane vapor may he decomposad 1o {oxie
corrosive substances, which should be vented
to the oulside of the building:.

6.3 Spills and Leakage

6.3.1 Spills should be cleaned up ivanediate-
Iv. Employees performing this work should
wear adequate personal protective eqguipment.
{See 6.5 Personal Protective Eguipment.) Al
unprotected persomme! should he evacuated until
letrachloroeibane vapors have been cleared
away from the area.

6.3.2 Rags or mops wet with tetrachlore-
ethane should be place:sl in closed containers, or
in a safe place out of dours until they c¢an he
dried safely.

6.3.3 Clothing wel with tetrachlorocthane
should he removed inmucdiately.  The wearer
shonld then take a warm, soapy shower. The
clothingr should not be usal ayzain until it has
been dricd oat of doors in aproperly vendilated
arca and then laanderad.

6.4 Employde BEducation aud 'Fraining  (See
823 Employée Education)

- 17 -
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G.4.1  Bafely in haadbing {eteachlorocthane
depends upon the elleetiveness of employee edu-
adion, frajning, and sepervision.

6.4.2 ‘The cducation and training of em-
ployees to work salely and to use the personal
profective equipment or other safernards pro-
vided for lh(sm are responsibilities of super-
vision.

6.14.3 LEmployvee educalion and  training
should emphasize the need of handling tetra-
chloroethiane acecording (o the methods outlined
in this manuad.

6.4.4 Tefore new emplovees are placed on
the job, they shonld be thoroushly instructed
and gquizzed concerning the proper handling of
the product.  Obicr employvees should be rein-
strucied and guizzed periodiesliy.

6.4.5 LEuch employee should be familiar with
the Jocalion, purpose, use, and maintenance of
perzonat] protective equipment and be thorousth-
Iv tradned in it use. (Sce 6.5 and 8.3 Personal
Proteclive Eqgoipment.)

646 Each cisplovee should know the loca-
tion of ‘l]] emergency cqgtipment such as safely
showers, bubbler drinking fountzins for fiush-
ing lho L)’C. , and faucets Tor washing out hose
lines,

6.4.7 Only relizble, dependable, and proper-
Iy trained employees should be given ihe re-
sponsibility of operaling valves which control
the flow of {etvichloracthane to 2nd {rom stor-
agre lanks, tank ears, and vonininers.

6.1.8 Employcse:: should be (rained to reporl
Lo thic proper authortiy all suspeeied leaks or
equipmaont 1.u]mv., and any signs of iliness or
skin disorders nmonyg piant personncel.

6.4.9 Fuach employves should knew whal io
do in an emergeney {sze 13 Spills and Leak-
are) and in rendering first aid measures (sce
84 Firs! Ald aud Medical Trentiaent), and
shouid 1('.|h/n the necessily Tor prompt adminis-
Lration of first ald in case of conizet with tetra-
chlorocthane or exposure o ke vapor.

6.5 DPersonal Protecltive Equipment

6.5.1 AVAILABILITY AND USE

Personad profective equipment iz not an
adequate subsHitule for yrood, safe working con-
ditiops, adequate ventilation, and  intellipent
condoct on the part of employees wirkive with
tetrachiorocthane.  Sonell eguipiient may pro-
tect the mdividual wesaringe 30 while others in
the arca may be exposed to dangmer. The correet

S0

usagre of personal profeetive cquipment reguires
the educiation of the worker in the proper om-
ployment of the cquipment available 1o him.
(Sce 6.1 EKmployee Edueation and Uraining))
Under conditions which are suiliciently havard-
ous to require profective cguipsnend, s use
should be caretfully supervised.  In all cus=es,
the type of protecting cquipment selected should
depend wpon the degree of hazard existing,

The following personal proteciive couip-
ment should always be used for the purposes
mentioned and ns snecified in & IEALTH
HAZARDS AND THEIR CONTROL anld in
other xcctions of this Dala Sheel.

6.5.2 EYE PROTECTION
6.6.2.1 Chemical Sufety Goggles. Cup

type or ruller framed gogries equipped with
approved itapaet resistant glass or ])1 1siie lens
should he worn whenever there is danger of
the material coming in coutacl with the cyes
Goggles should be carefully fitted by adiusting
the nose p.ece and head band to insure maxi-
mum protection and comfori.

6.5.2.2 Spectacle Type Sufety Goaules.
Metal or plistic rim safely speciacles with un-
perforated <ide shiclds which ean be oblained
with preseription sateiy lens or suitable wll
plaslic gogsles may Le used where eantinuous
exve proiection is desirible. These 1ypes, how-
ever, shoull not be used where cm“p}dc cye
proicclion apainsi chemienls is needed.

6.5.2.23 Face Shiclds. Plastic shickls (full
lengrth, 8 inzh minimum) with furchead pro-
toction may be vwoern in lien of, or in addition
to, chemical safely rogples, where complete face
profection is desirable. Chemical s lic*" o
eles should always be worn as :uidvd proieetion
where there is danger of malerizl striking the
eves from aanderneaih or from around 1he sides
of the face shicld.

6.5.3 IESPIRATORY PROTIZCTION

Respivalery profective equipment must be
carefully maiastaimed, inspected, cleaned and
sterilized al rogular intervals, and ahvays be-
fore use by ansther person. Personnel wearing
such equipment must be carefuly instructed in
its operation and lmitafieas,

6.5.3.1  Air or oxyuen supplicd masks,
equipped witn full face picees, mu=t be worn
for protection where an oxyyen deficicney less
than 16 per cont by volume or ;i concentration

- 18 -
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of a harmful yas above 2 per cent by volume
may be encountered, such as:

(a) In emergencies when the vapor concen-
Ltration is not definitely known.

(b) When the harmfu} vapor conéentration
is over 2 per cent by volume or lacks a
distingruishable odor.

(c) When the oxygen content of the air may
be less than 16 per cent by volume.

(4) In tank and equipment cleaning and re-
pair work.

(e} When the exposure period is Lo be over
30 minutes’ duration.

Only masks apyproved for Lthis purpose by the
United States Burean of Mines should Le used
and ke manufacturer’'s instrections must be
carcfully followed. Types generalle available
include:

(f) Air line masks supplied by plant com-
pressed alr are smtable for use only
where conditions will permit safe esxcape
in case of failure of the compressed air
supply. Such masks sheuld he used onty
in conjunciion with a suitable reducing
or demand type valve and filter. The
compressed air should be checked fre-
quently 1o mzke certain that harmful
gasces from the decomposition of 1ihe
Iubricating oil uzad in the compressor or
from impure air supply are not present.

(g) Posilive pressure hese masks supplied
by exterually lubricsited blewers are
usually preferved to the air line tyype.
Sinee (hese masks also depend on-a re-
maote air supply, they should be used only
vhere conditions will permitl safe escape
in the eveni of an air supply failure.
Care must be taken Lo locate the blower
or air sonrce in an area which is free
from air contuninants,

(hy Sclf-contained breathing apparatus
which permits the wearer to carvy a
supply of oxypen or air compressed in
a cylinder, cr the self gencrating type
which produc es oxygen chientically, aflow
Tui grrealer mobility, The length ot tinie
a scelf-conf-ived breathing  apparatuos
provides protection varies aceordingr o
the amonut of air or exyyren supply ear-
riccl.  In tatk work wheie smadl man-
holes are enconntered, a self-contained
breathing ag:paratus is ustally unsuitable
becanse of its bulk.

6.5.2.2 Industrial candster type tras masks,
approved for this purpese by the United States
Burcau of Mines, itted withi the proper canistey
for absorbinr telrachlorocthane  vapor, (or
gas), and cquipped with foull {face picees, will
afford protection agrainst copcentrations not ex-
cecding 2 per cent by volime when used in se-
cordance with the manutacturer's instructions,
The oxyyren content of the air must he not less
than 16 per cent by voluime, The masks shonld
be weed for relatively shoert exposure periods
only, i.c, for Jess than 30 minutes.

654 HEAD PROTECTION

6.5.4.1 Safcly, or “IMard” hatx should he
used {o provide proleclion againsl accidental
liquid leaks, falling lools, or other objects,

6.5.4.2 Brimmed feH hats may be substi-
tued for sately huls where the danger of Talling
objects is remote.

6.5.5 FOCT PROTECTION

Leather cr rubber safely shoes with built
in steel tee caps are recommended.  Rubbers
may be warn over leather safely shoes.

6.5.6 BODY,SKIN, ANDIHHAND PROTIZC-
TION

6.5.6.1 Aprons mile of solvent - proof
plastics, oil-resigting sxenthetic rubbor, or other
suilable protective material should be uscd for
protectim againal aceidental contact with teiva-
chlorocthane. Complete snils of like muderial
should be warn by men entering tanks or when
simil:ar expasures are encountered.

6.5.6.2 Gloves made of oil-resisting =vn-
thetic rubber or other soitable profective mate-
rial should be worn lo proteet the hizands from
tetrachlorocilianc,

6.6 En;:inccring Conlrols
€61 LOCATION OF PROCESS

Proceszes should not be localed near open
flames, apen eleelric heaters, or high tempera-
ture operations, since telrachlorocthinne vapor
exposed {o such hish temperatures may he de-
composed fo loxie and corresive substances such
as phosgene. (See 6G.2)

6.6.2 DESIGN OF KEQUIPMENT

Tetrachloroct nine should always he used in
closed equipiment, Processzes should be dosigned
so that the operator is not expozed to direet con-
tact with Letrachlorocdt e or its vapor.  The
technical problems of desiymimg equipnuant, pro-

= 19 ~
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viding adequate ventilalion, and formulating:
operationi! procedures which promize muaxi-
mum sceurity and ceomamy, ean bhe handled best
by enginecers and safety experts. The n: mul'-v
turers of tetrachlorocthane, and of the cquip-
ment in which i1 is 1o be psed, are always pre-
pared Lo help with these problems, and 1o assist
m maintaminge safe working conditionz. In
mosl stat=s, autharitative advice and assistance
may also be oblained {ron the Industrial Jy-
gicne Division of the State Health Depariment,
or from the Labor Department.

6.6.3 VAPGIR MEASUREMENTS

6.6.3.1 When checking concentrations of
tetrachlorocthane vapor in the atmozphere, care
is required 16 make certain 1that the sample is
representative of the air breathed by the work-
ers, and of the daily fluctuations which may
aecur.

6.6.3.2 Conlinuous recording instriments,
arranged {o give audible and visible signals
when a predefermined concenirition of telra-
chloroetlume viipor in ajr is reached, are avail-

able.

6.6.3.2  Testing meihaotls
the following references:

are deseribosd in

Flame Test Method, Using the Halide
Torch:
V. A. Stenger ol al, Ind. En. Chem.,
Anal. 150, 11:121 (31939)

F. 1. Goldmaun, J. Til. 1y & Toxicol,
25:18) (1943

-

Thernad Decomposition Metbod:
J. C. Olzen et al, Ind. Eng. Chem., Anal
2d., 8:260 (1936)

H. ¥. Sunvth, Ind. Enz. Chiem., Anal. Ed.,
8:379 (1936)

H. Elkins et al, J. Ind. My & Toxicol,
19:4%7.1 (1937)

B. ). Tebbens, J. Ind. Mz & Toxicol,,
10:201 (1937)

W, F von Octtinzen, L Ind, Hye & Toxi-
col.,, 19:415 (1937)

Vapor Pressre Method:

C. Coucliman et al, X Ind. Hyp & Toxi-
cal,, 21:256 (14549)

K. Kay et al, J, Ind, Hyge & Toxicol,,
21 1561 (1an)

sh-3t

L. Silverman ef a0, . Ind. Nypn & Toxi-
col,, 21:270 (19:349)
Gas Interferometer Mothod

F. Al Thatty, 1. Ind. Hyge & Toxicol,
21469 (1939)

G. Harrold et al, J. Ind. Hye & Toxicol,
21:491 (1939)
Absorption Methods:

W. Cook et al, J. Ind. ilyy. & Toxicol,
18:194 (1954

L. Cradiey et al, J. Ind. Hyp. & Toxicol,
25:172 (1913)
Colorimetric Method:

I*. BRI Barrelt, J. Ind. Hyg. &
18.:341 (193G6)

Toxicol,,

6.7 Ventilation

6.7.1  Ceneral ventilation \]wnld he adequate
for processes conduclted in closed equipment,
it mechanical exhaust \vnll}.xtmn, praferably
of ithe down-draft type, may be yrovided Tor
clecan-oul and cther special operations. When
cquipment i< Jocated in pits or depressions, sep-
arale mecluinical evhaunst ventilation should be
installed at the lowest level.

6.7.2  Imtakes to exhaust ventilating systens
should be s close as possibic {u the point wherve
1he vapor cseapes or o the zource of contamin-
alion and desigmed to draw the vapor away
from the operator biat nol across his face.

6.7.3 In Luilding used for the storage of
tetrachlorocthiane the ventilation shoulil Le such
that the air is chaneed at least 12 Limes per
hour and the concentiration of tetrachlorocthinne
key t below 5 parts per million of air,

6.8  Tank and Equipment Cleaning and Repairs

6.2.1 The hazardous nature of {ank and
cquipment. inspection, cleaning, and repuairs re-
quires that the foreman and erew he seleeted,
irained, and dreitled carvefully,  They should e
fully famili;or with the hazards, and the sfe-
muods neerssary for the =afe performmmee of
the work, Wueitten approvad should be seenred
from the Pt Manarement or Safety Depart-
ment before such work is started, ANl tunl
work should be under the direct supervision of
a trained foreman.

G.R.2  Wherever possible vessels shonld e
cleaned from the ouizide, using the eleaneut
doors.
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6.8.3 DPipe lines inlo or out of the tank or
olher apparvafus should be shut off, discon-
necled, preferably by remaoving 2 complete
szl section, and a blank tlanypre should be in-
stalied on the open end to Hroteet qzainst human
errar and unsuspected leaks.  Valves, cocls,
and blanks in the pipe line should not atlane be
relied upon.

6.8.4 Suitable danger signs sheuld be dis-
played le indicate when workmen are in the
Lank or other apparatus,

6.8.5 I should be agsured that the 1ank can
be left by the original entrance.

6.8.6 Elcctrical switelhies should be Jocked in
the QF position, and the drive Lhelts vemoved.
Provision should be made apainst accaidentally
starting the apitating egnipnent or other mov-
ing parts lacated inside the tark or adjaceni
{+4he entrance. Some state regulations require
that the apitating equipment b2 disconnecicd.

6.8.7 Beforce direeting men 1o enter a tank,
the foreman should make an inspeetion of the
interior. He should be equinp:xd with a hase
mask, an air-line mask, or self-contained
breathing apparatusg, logether with resene har-
ness and life ine.  Another respersible person
should be on guard doring the inspeetion amd
al least two other poersons should be nearly o
aid in rescue work, if necessary.,

6.8.8 DBefare a tank is enlered, and during
the course of the work, Lests sbould be made hy
a qualificd person to defermine vhat ne Durther
drying is necessary, that no exyren deficiency
exists, and thal no harmful gas or vapoyr is
present.

6.8.9 Proper personal prolective equipment
should be worn by anvone entering a tauk for
inspeetion, cleaning, or repairs. (See¢ 6.5 Por-
sonal Protective Bguipment, and 8.3 Perzonal
Protective Faguipment.)

6.8.10 Special venlilation and 2 confinuous
fresh air supply @re recommended during the
entire tiwme men are cleaving, irspectingg or re-
pairing the {ank.

6.8.113  One man on the outzide of 1he tank
ghavld Keep the men in the tank mnler corstant
observation, and al least two o lier men shouald
be available to aid in reseuc if any of those in
the {ank are overcome,

G.R.12 A hosemask, an aiv-line mask, or self-
comtaine] hreathing apparstus losetlier with
reseue harness and Tife line, shonll be loeated
coutxiile of the tank entraiice.  This eqnipment

should be used for rescue; resggardles of the {yvpe
of respiratory profection or the air supply
which is provided for employees inside the tank,

6.8.13 In addition to protecting the work-
men actuzliy engazed in eleaning and repairing
the tank. attention should Le paid {o the pro-
tection of workers in nearby arcas.

6.8.14 Alhough tetrachloroethane is non-
flammable, sife practice would indicate that the
portable electrie liggthis and power tools should
be of the threc-wire, grounded, explosion-prooef
type approved for use in hazavdous locations.
They shoald be maintained in exceilent condi-
tion.

6.8.15 Cicanine or making repair ingide a
tank may Le hozardous even thoush the {ank
contained a nor-toxie, non-flammable material,
The following additienal precautirms with re-
speet 1o tank work are recommended :

{a) Befere anyvone enters a tank, it should
be compdiced, steamed ouf, dried, and
cleared of tetrachlorocthane vapor by
sweeping with air,

(b) Since fetrachloreethane vapor is 5.79
times heavier than qir, the tank may bhe
ventilaied throvesh openings in the Lot-
tom, or by a mechanieaz! exhaust with in-
iake at the lowest part of the vessel

{c) Ventilaiion should be continued during
inspection, cleaning, or repairing.

6.9 Repackaging and Blending

6.9.1 The repackar should carefully review
this entire manual and become familiar with
i{he hazardous nroperties of fetrachlorocthane
and the «afegards which should bLe taken to
handle it safely.  Only 1CC speciiication con-
tainers shonld be osed (see5.1) and they should
be labeled properiy (sce 3.2). ‘

6.9.2 Repackasing shoald be done witlsy ade-
quale altention to the health heizardsinvolvad.
(See 8. NEALTH HAZARDS ANDTHIEIR
CONTROL and 6.7 Ventilations) o0 oo

6.9.%3  Special labeling on: small containers
may be requiced iy stafé staint rejaulntjons,:
or ordinancex.© (Sc¢ 520 Label: ov Identifica-
tiom) AAabrialy e

6.9.1 When
olher solvents
panents. of th
consideratic
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7. WASTE DISPOSAL

7.1 Waste disposal of tstrachloroethane and
materials containing it de pvm{\ lo a grent ex-
tert upon local conditions. AN Federal, State,
and local regulations remaodinge health and pol-
Jution should be followed.  The supplier will
be able 1o furuish considerable information
along this linc.

7.2 The residue from distitlations of letra-
chlorocthane may he poured on dry saomd, earth,
or aslies al a safe distiinee from uuupzo! areas
and allowe:d Lo evaporate.

7.3 Telrachloroethane or wastes containing it
should not be pourcd down sewers or drains.,

8. HE’\] SN NDAZARDS AND THEIR
CONTROL

This seclion includes nol only recogmized frst
aid procedurcs and information of interest o
the laymen, Lut also suggestions which may be
of value to the altending phy=ician,

8.1 Hazards

8.1.1 Telrachloroethane is toxie by inhzla-
tion, by prolonged and repented conizct with
skin or mucous membranes or by oral intake, Al-
though foxie, tetrachlovosihane may be handled
safcely if proper pree: mtions are constanily ob-
served.  Proiongzed or repeited exposures to the
product in any Form wre kazavdeus. The sen-
erally recoguized maxinmnn allewable concen-
tration i1s B paris per mithion by vehnne in air
for an 8-hour working day.

1.2 The sirns and sympluins of excessive
ah*-mpliun v=ually appear gradually and only

after repeated exposures.  In order of apjsear-
ance they comonly are unusaal fatizue, loss
of appetite and weigtht. sick stomaeh and vomit-
ing, constipation, abdominal pain, Janndice,
drowsiness, seing an in zevere cases 1o uneon-
sejousness and dealh. Some cases show marked
imvolvement of the nerveas system with head-
ache, numbuess and tineling in fingers and toes,
trombling and twitching of muscles and even
paralysis of xome muscles.

£.1.3 The signs and symploms of tetra-
chlorocethane poisoniny given iun K.1.2 are due
to  systematlic poizonine characterized hy
marked damige to the Hver, kadneys, heart,
blood cells, and nervous sesteam,  The elinieal
pictare varies with the type of o \lm-‘uu‘ and the
awncenal of the nuaderial wldeh has been ab-
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sorbed, cither at one time or at repeated times,
Most sevious effects ave usually on the liver and
the bleod.  ‘Uhe principal route of absorption
is by hreathing the vapor, althouph 1 may be
abzorhed by the skin.  Tetrachioracthane s
cun'vntl\ considered the most toxic of the chlor-
inated hydrocasbhon solvents in industrial ude.

814 TOXNIC EFFECTS AFTER INIIAL-
ATION

The maximum allowable concentration now
generally aceepled is b parts per million hy
volume in air for an 8hour day. Exposure
Lo much higher conecentrations leads to local
irritation of the eves and nose. There may
be sick stomach and vomiting, bul as letra-
chloroethance is less volatile than ether hydro-
carbor: solvents il dozs not as often have an
anesilietic eflect.

‘8.1.4.1  Acule Poisouing

8.1.1.1.1 Few cases of acule poisoning
from inha'ation kive heen repoerted.  The firs
reacltion i irritation of the eves and nose wiaich
may be followed by headache, sick stomaeh and
vomiting. H exposure was severe, within a few
hours decp: dusky color of skin may anpear, fol-
lowed by unconsciousness and deqtl, 1 provapt-
Iy remaoved from exposure the worknug may
recover compleiely outl should be under obscrvi-
tion in caze lale symplems appesr,

8.1.4.1.2 Some conditions under which
acule poisoning may occur arc as follows:

(a) By accident, such as equipment fail-
ure,

(b) When workers enter encleosures or
tanks withoul having taken ade-
quale precantions (sce 6.8),

(c) When tetrachloroethang is handlad
carelessly (sce G.4),

(d) When lwrge quuntities of {etra-
chlerocthane are cxposed to the
atmosphere.

8.1.4.2 Subacute Poisaoning

83421 Subacnie tetraehloracthane
poisoning iz the form usually enconntered and
develops gradually as a resull of prolenged or
repeaded work o oan atmosphere containing:
mare than § parts of tetrachloroethame per il
lion parts of air, bul under-éondifions where
the qnonnl abzorbed: eans=es nosioimediate re
action. Repeafad expasnre eve:taiow concen.
Lrabion: seems o increase wn\m\'n\' and may
Iead to subacute |ml\(hllll]
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8.1.4.2.2 Workers with sulmente poison-
ing for some time may show anly such sisgms
anil 0\-m]v10 us as unusual falige, less of appe-
tite and weigrht, constipation and abdominal dis-
tress or pam. At any time they may develop
more severe evidence of ah=arplion such as
vomitingy, dizzipess, tenderness and pain over
the liver, and jaunlice. Even if removed from
further exposure the illnesg may persist and
grow worse over a period of divs, sweeks or even
months, and fmally end in death. 11 affer a
few months there has been ste:? »inmprovement,
complete recovery is the rule.

8.1.4.2.3 Some conditions under which
subacutie poisoning may occur in emplovees are
as foliows:

{(a) Where the ventilation is inadeguate.
resulline in hich concentrations of
more than 5 parts of tetrachloro-
elthane per million «f air,

{(b) Where the vapor e neentrations are
‘ high intermittently, dve lo faulty
handling of the Hqguid,

{c) Failure of the individual to observe
precantionry measures,

8.1.4.3 Clrovic Poisoning

B.1.4.3.1 Chronic paizsoning by tletra-
rhilorcetbane does not seeim o cecur. Poisoning:
deveis, @ readilyv and slowly axa ride, and thongh
long after ¢Foels are not mu:\n.d, the subzcute
case oiflier shoars ipervasingly severe symp-
lomse and sroos on o desth, or the svmploms
steadily mrow fess sevees and complete recovery
follows.

815 TOXIC KEFFECYT FROM EXTER-
NAL CONTACT

8.1.5.1 Teclrachloresthane is  absorbed
orough the skin so that by this route svstomic
poisoning can ccenr with the same signs and
svirploms as deseribed in 81,422,

8.1.5.2  Shin. Tdctrachlerocthane  max
cav=e dermalifis after repeated or profonged
contact with the <kin, as oceur:in the prolongsed
ar repeated handhing: nf rar: weil with the chemi-
cal product, dipping lunnds into the liguid, and
wearing ciotling: saturated with it. Reddening-,
burning and, rarely, blizters may follow such
expazure.  In certain rare cases, the dermatitis
mway be caused by hypersensitivity to tetra-
chlorasthane. The skin Becomes rongh, red sand
dry due to the removal of =kin oils. I eracks
il ol i readily soreeptiofe o infection.
The sKin has i chapped appearance,

8.1.5.3 Eyes. Tetrachloroethane may en-
ter the cyes cither as o vapor or a Hauid (spray
or splash), The resuliant irritation proaduces
lacrimation, burning and olher symploms of
infimmation. 1t can cause seriong eyve damage
if immediate care is neglected.

B.1.6 TOXIC FEFFECTS AFTEL QIIAL
INTAKE

8.1.6.1 The fhirst somploms after loxic
amounis of fletrachlorocthane are taken by
mouih are those of irritation of stomach and
bowels, such as sick stomach, vomitine and
diarrhes with bloody steols s abzorbed very
rapidly and even a smaall aimount may go on to
proluce unconsciousness and o deep Hushing
of the =kin. Death is apt Lo occur before such
systemic changes as liver and kidney damage
occur.

8.2 Prevention and Control

8.21 VENTILATION

8.2.1.1 The mosl important faclor in pre-
venling {exic efifiedls is o handle tetrachloro-
clhance in a closal system, Where this is jm-
praclicable, sefficient ventilation shonid be pro-
vided Lo Iu-op Lthe concentration of vapor in the
air below 5 parts per million.  The odor of
tetrachlorocthime is distinet and nolicealile even
in relatively safe concentrations.

8.22 STORAGE AND LABELING

Containers should be labeled properly and
cloxed tightly Lo minimize the dangrer of evapor-
ation ana spillage.

8.2.3 FEMPLOYEE EDUCATION (Sce 6.4
Employee Edueation and Triaining)

8.23.1 [Ewmployces should bz instrucied
o report any signs or symptoms of a4 substand-
ard physical cendition xand receive medi -'-I at-
fention.

8232 Those working repularly with
telrach luln(‘llmn(‘- may well be provided with a
faller explaining the dangerous propériies of
this material and a statenent of prupu‘ pr(‘ an-
tions to oliserve.

824 PR PLACEMENT iy .’leAL IFX-
AMINATIONS

Certatin individials have: hem) fm:m! W
umlul\ \um (-pl lllu‘ lu \~-n mu\ chlm m.xie

ho are:
Bvdra: ’
T he
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centrations Imown 1o be nonhazardous 1o nor-
mal individuals should be prohibited in ihe
following cases.

(a) Alcoholics
{b) Exceedingly fleshy individuals
(¢) Undernovurished individuals

{d) Those with pulmonars diseases, sto-
mach uleers, hizh blood pressare, dis-
eascs of the liver, kidney or heart

(¢) Tndividuals under trealment with

arsenical drugs.

8.2.5 PERIODIC PIYSICAL EXAMINA-
TIONS

Employees who are exposed regalarly io
tetrachlorocthane shosld be examined monthly
by a physician acquainted with the oecupi-
tional hazards involved. hysical examing-
tions shoull be required also when any
symploms of poisoning, @uch as enumermed
above arce presenl in ecmplovees. Discovery of
symploms of tetrachlorocthane poisoning may
indicate some defeet in operation. This would
serve as an indieation (o examine other ex-
poscd employees Tor carly signs of poisoning.
Examination of the bLlood should be incladed.
Tetrachloroethane gbsorption causes marke:d
increase in mononuclear leucoeyvtes with cor-
rc«pondin:z reduction in polonuelear leucooyies
and dympheeyies. dMononuclear leucoextes if
more than 12 per cent and especialiv if accom-
panied by broken cells, inmaature eclis, and an
merease 1n plateleis can be considered evidence
af cearly poisoning.

8.3 I’(‘l'.ﬂ'ﬂll:tl pl'l’ﬂ eelive BEguipment Sce :I‘S(\
]
G.‘O ],cl':{()llll] Prefective FE uipment
1 i

8.3.1 Personal protective equipment is not
a permissible subsiifule for good safe workime
conditions nor for ulcqn.lh- ventilation. Snech
equipment may profeet the individual wearing
it while others in the speration may be expase:)
to high cmu-t.-nlr:liil.n:: of vapor. Equipment
requires resalar inspection, cleaming and re-
placement. This i expecialie true of industrial
geas maslis, sinee the canister contents :und oxy-
gen tanks become exhansted. The correct use
of personal proafeclive equipment vequives edu-
calion of the warker and careful supcervision
whenevor such equipment is otilized.  (Scee 6.4
Smployce FVducation and Training)

£.3.2 Emplovees who may e subjected Lo
gevere exposures {o tetrachlorocthane vapor
as in tank eleaning and repodr work {see 6.8
l ml and FEgquipmenl Clesning o Repairs),

i infermittent operation: where greneral ven-

LY MR

tilation is nol practical, in cases of fallure of
piping or cquipment, and in cleaming up spille,
shoutl be provided when indicated with proper
eye and respiratory protection as follows: .

(a) Suitable gas-licht chemical safety sop-
pler and/or fuce shields (see 6.5.2 Ive
Prolection),

{b) Rescue harpess and life line for those
enlering a tank ar enclozed storace
space. An  oniside attendant  should
maintain constant observation {=ee 6.8
Tank and BEquipment Cleaning and Re-
nairs),

{e) Air or oxygen supplicd masks (sce 6.5.5

Respiralory Protection),

{d) Imdastrial gas masks, (see 6.5.5.2 andd
nole), wilh canisters approved by the
Umlcd States Bureau of Mines fo use
in tlelraclkloreethane vapor, =houid »e
used only when it is ceriain that the
conceniration of vapor ig less than 2
per cent (20,000 parts per million) and
there is no almospherie oxyren de-
ficiency, and then oniy for exposurces not
exceeding one-half hour.

8.3.3 To preveat dermatitis or other effects
of dirveef contacl of tetrachlorocthiie with ihe
skin, employces should be provided wilh:

(a) Aprons (sce 6.5.6.1)
{b) Gloves (see 6.5.6.2)

(c) Acid-lype grooeles where Lhere is danser
of splashing (see G.5.2.1)

CAUTION: Profective rreams cannof be relied
upon {o afford any prolection.

8.3.4 [acilitics for personal  cleanliness
should be provided and provision made for
thorowh washing before luneh and at the
end of the work day.

8.3.5 Careful cleansing with mild =oap, fnl
loaved by thie use of an oy ercam contairing
Ynolin fo replace =kin ails which may have Leen
dizsolved by tetrachlorocthane, is an impor: it
aid in preventing dermiititis,

8.3.6  Reliable safety cguipment. manuf(ae-
turers can supply appropriate protéctive eqeip.
ment i they o are anformed accur: lll']\ ol-1he
particular product in use. o
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84 First Aid and Medical Treatment

841 GENFRAL PRINCIPLES FOR
ACUTE FXPOSURES )

8.4.1.1 Most important in the case of any
poxxonm'r is quick removal frem cxposure. In
the case of tetrachlorociiinne poisoning, this
means first removing the patient from the con-
taminated alimosphere and, insofar as possible,
removing the lefrachileroethane from ihe pa-
tient’s skin, or gustro-intestinal Uract, if these
arcas arc involved.

8.4.1.2 The patient should be given fresh
air by moving him 1o a well ventilated room and
by dispersing any erowd. M breathing has
ceased, artificizl respiration should be slarted
at once.

8.4.1.3 The palient should he kept quict
and comfortably warm, butl not hot.

8.4.1.4 A physician should be ealled im-
mediztcly, He should be told bricfly and clearly
what has happencd and the exact location of
the palient.

CALUTION: Nothing should be given by monlh
to an uncopscions pationd.

8.4.2 SPECIFIC ACTIONS FOR ACUTE
EXPOSURE

8.4.21 Inhalaiion. A person showing
symploms of {etrachlorocthane vapor paisoning
should be rerveved promptly from the con-
taminated area. Incase breathing has stopped,
eflective artificial respiration, sueh as that ch-
tained by the prone pressure methad or the Eve
rocking: methad shouklld be stoarted immediately.
If oxygen inhalation appavafusg is available,
oxygen should be admizisiered, batl only if one
familiay with the operation of 1he apparalus
is present {o administer il If the palient is
conscious, hol lea or coifee may be given as o
stimulant.  Adrenatin should never be given
to a person seffering frow letrnebloreethane
poizoning. A physician should be eatled al ence.

84.2.2 Skin Cowpicet.  All contaminaied
clothing should be removed at once. Clothinge,
including: shoes, soaked i tetrachlorocthane

The medical information in this publicidion has been supplicld )y ]
of the Mannfaelnring Chemists' Asxo

should De remaved and nol worn again uniil
thoroughly free fram tetrachloroethane. Al
affecled areas should Le washed tharoughly with
warm wiler and soean. Afler this an ointment.
containing imolin should be applicd in order
to help in replacing the natural skin oils. 1For
serious or persistent cases of skin trouble and
for signs and sympltoms of zeneralized poison-
ing, a physician should be consulted,

8423 Contact With Fyes. If liguid tetra-
chloroethane has eniered the eves, they should
bz washed promaplly with copious quantities of
waler for al least 15 minutes. (M is advisable
to irrigate the cyes genily with water at room
temperature in order to minimize additiona?
pain or discomfort.)  Aledica! aitention should
be obtained ir all ecases involving contact with
the eycs.

8.4.24 Taken Infernally. 1f a persan has
swallovwed tatrachlorocthane he shoulkl he made
to vomit, if ronscious, by having him drink a
glassful or rore of Jukew:orm water in which
a_teaspoonfil of salt to the glassful has been
dissolved; or a similayr amount of warm soapy
water may Lo used. I ncce:;.-::‘u*y. the patient
should Lz encourared 1o stick his fineer down
his throatl 1o induce vemiting., When possible,
vomiting should be induced at least. three thmes.,
Following this a tablespoonful of Epsom Salt
dissolved in a glass of water should be gsiven.
A physician should be called at once.

8.4.3 SUCGESTIONS FOIX MEDICAL
TRIEATAIENT

£.4.2.1 Acule poizoning hy lctrachlore-
ethane is rare. Most cases of poitoning are of
the subiicute type and of relatively slow devel-
opment. \Vm kers having any of the signs and
symplems given in .12 and 8.1.4.2.2 should e
referred (o a physician familiar with such cases
for examination and treatment. A hloa:d exami-
nation is strongly recommended -as the bloosd
cell chansres i re very chaveteristie amud usually
appen very sarly in tetrachloroethane poisan-
ing. (hvv {\u..l) U Tresntment tooprotect. and
improve liver funclion is indicated, including:
such neastires as dict Lighan ear buh\ drate quxid
proteins and low . in fals, 1ntr; avenous injeelion
up la 3000 celper day of 5o 10 per cent dexe
trose in saline solution has beén-found usceful,

cdical Advizory Conmittee
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For assistance in the event of any emergency involving this chemical in
transporiation, call MCA’s Chemical Transporteiion Emergency Cenier,
CHEMTREC
(800) 424-9300 * (Use 483-7616 in Distici of Columbia)

Toll-frce, day or night

* Use long distence occess number if required.

In CANADA, ccll Canadian Chemical Preducers Association’s TEAP
(Transporiation Emergency Assisiance Plan)
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Substance: 1,1,2,2-Tetrachloroethane
Visit by: Don Rumsey, SIH

Stan Futagaki, CDM
Report by: Stan Futapaki
Date: May 7, 1976

PLANT OBSERVATIOIN REPORT AND EVALUATION (PORE)

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

Plant Contacts and Titles:
Mr. W.A. Richardson, Plant Managzer

Mr. David Regenbogen, Technical Supervisor
Mr. Vic Thompson, Safety and Traimning Director

1. Desecription of Process

Tetrachloroethane is used as a carrier solvent in a bromination process to
manufacture a fire-retardent intermediate compound. This intermediate com-
pound is used to manufactere a product that eventually goes into television
cabinets. Even though White Chemical Corporation is one cf the major users
of tetrazhloroctharne, the specific process is in operation only intermittantiy
during the year. The entire process is outdoors in a "closed system".

This plant receives tetrachlorcethane in 10,000-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-
ethane is transferred by vacuum to the storage tank. As needed tetrachloroethane
is delivered, again by vacuum, to the reactor vessel where the bromination pro-
cess occurs. After the reaction is complete, the fire-retardent compound, a
solid, is separated from tetrachloroethane by centrifugation. The solvent poes
into another tank where it is washed, neutralized, and distilled. This purified
tetrachloroethane is then sent back to the storage tanx to complete the re-
cycling process.

2. Medical Aspects

All ewmployces are given pre-emplovment and yearly physical examinations. These
include chest x-rays, pulmonary function, blood analysis (SMA 12); as well as the
routine physical examination tests. All examinations are performed at a local
clinic; there is no physician, purse or dispensory located on the plant grounds.
Wnite Chemical Corporation has oparated for 14 years while! tetrachluroothdnc has
only been in use for the past year and one-half. Thcrclmve not becn any advorqe
health effects that have been attributed to tLtlachloroLthanc orposoro.f :
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Eﬂbeling

There were no labels or posters specifically warning against the hazards of
tetrachloroethene in this plant.

Personal Protective Equipment and Clothing

Work uniforms (coveralls) as well as aprons are provided by the employer. Two
scts of the uniforms are provided per week and they are laundcred by the company.
Rubber gloves, goggles, and hard havs are also standard equipment.

The standard organic vapor cannister type respirators and Scott Air Paks are
rcadily available to the employees when situations requiring their use arise.
There are no routine duties that require respirators. The Safety and Training
Director is in charge ¢f periodically checking and maintaining the respirators

Employces Informed of Hazards

There is an initial training program to apprise each new employee of the physical
and chemical hazards found in the plant. There are also monthly safety meatings
which include all the employees and supervisors. The MCA's Chemical Safety Data
Sheet is used as part of the educational material for tetrachloroethane. White
Chemical Corporation does not print any safety or informational data sheets of
its own.

Work Practices

a. The methods of transferring tetrachloroethane from one container to anothas
have been cimplified (gravity and vacuum metheds) to prevent breakdowns 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-
roethane repurification process is transferred by gravity to drums and taken
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 requircd 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 relatively high exposure levels before, so
the exhaust system was developed. A scrubber (recirculating water systcm)
is uscd to prevent the rclease of the solvent to the atmosphere. White
Chemical Corporation attempts to recycle as much tetrachlorocthane as
possible and therefore, contributes very little of this solvent to air and
water pollution.
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7. Saniration

a. Each cmployee is assigned a single lecker so that he can change into the
company-provided werk uniforms at the beginning of each shift. Shower
facilities are provided and their use is encouraged at the end of each shift,
but not mandatory. The change of clothes and shower facilitice cro miainly
because of the many different hazardous chemicals handled in this plant
and not spccifically becazuse of tetrachloroethanc.

b. There is a designated lunck room with hand washing facilities. All workers
are instructed to wash their hands beiore eating.

c. Eye wash fountains and emergency showers are located in several locations in
the. working areas.

8. Environmental Monitoring

Currently there is no wmonitoring system specifically to measure tetrachlorocthane
concentrations in this plant. The Safety and Training Director uses a Matheson~Kita-
gawa detector tube for trichloroethylene to qualitatively test for tetrachloro-
ethane. This is done once a month or more frequently if deemed necessary. The
company is in the process of developing a monitoring system that will be specific

for tetrachlorocthane.

When the process is in full operatioun, tetrochlorcethane can be distinctly smelled
in several locations by a person familiar with its odor.





