Materi al Safety Data Sheet =&

1. CHEM CAL PRODUCT & COMPANY | DENTI FI CATI ON Page: 1
24- Hour Energency Phone Nunber: 989-636-4400
Product: PERCHLOROETHYLENE | NDUSTRI AL
Product Code: 59009
Ef fective Date: 04/12/02 Date Printed: 12/26/02 MsD: 000190
The Dow Chem cal Conpany, Mdland, M 48674
Custoner Information Center: 800-258-2436

2. COVPCSI TI ON/ | NFORMATI ON ON | NGREDI ENTS
Tet rachl or oet hyl ene CAS# 000127-18-4 99. 9%

3. HAZARDS | DENTI FI CATI ON

EMERGENCY OVERVI EW

R R I I I b I b b I b I R S S S S S I I b 2 I R L I b S I I R I b b b S S I I S b b 4
* Colorless liquid. Irritating odor. Toxic funes are released in *
* fire situations. Causes skin irritation. Harnful if inhaled. *
Can cause death if too nmuch is breathed. dear all personnel *
fromarea. War full protected equipnment. Contain liquid to *
prevent contam nation of soil, surface water or ground water. *
*
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POTENTI AL HEALTH EFFECTS (See Section 11 for toxicol ogical data.)

EYE: May cause pain. My cause slight transient (tenporary) eye
irritation. Vapors may irritate the eyes at about 100 ppm
per chl or oet hyl ene.

SKIN.  Short single exposure may cause skin irritation. Prol onged
or repeated exposure nmay cause severe skin irritation
even a burn. Repeated contact may cause drying or flaking
of skin. A single prolonged exposure is not likely to result
in the material being absorbed through skin in harnfu
anounts. Did not cause allergic skin reactions when tested
i n guinea pigs.

| NGESTION:  Single dose oral toxicity is considered to be
extrenely low. Small anmounts swall owed incidental to nornma

(Continued on page 2 , over)
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handl i ng operations are not |likely to cause injury; swallow ng
anounts larger than that may cause injury. |f aspirated
(liquid enters the lung), may be rapidly absorbed through

the lungs and result in injury to other body systens.

| NHALATION: I n confined or poorly ventilated areas vapors can
readi |y accumul ate and can cause unconsci ousness and deat h.
Di zzi ness may occur at 200 ppm perchl oroet hyl ene; progressively
hi gher levels may al so cause nasal irritation, nausea, incoordi-
nation, drunkenness; and over 1000 ppm unconsci ousness and
death. A single brief (mnutes) inhalation exposure to |evels
above 6000 ppm perchl oroethyl ene may be i medi ately fatal.
Based on structural anal ogy and/or equivocal data in aninals,
excessive exposure may potentially increase sensitivity to
epi nephrine and increase myocardial irritability (irregular
heartbeats). Al cohol consuned before or after exposure nmay
i ncrease adverse effects.

SYSTEM C (OTHER TARGET ORGAN) EFFECTS: Signs and synptons of
excessive exposure may be central nervous systemeffects and
anesthetic or narcotic effects. Cbservations in aninmals include
liver and kidney effects.

CANCER | NFORVATI ON: For hazard conmmuni cati on pur poses under OSHA
Standard 29 CFR Part 1910.1200, this chemcal is listed as a
potential carcinogen by I ARC and NTP. Perchl oroet hyl ene has
been shown to increase the incidence of tunbrs in certain
strains of mce and rats. Qher long-terminhal ation studies
inrats failed to show tunorigenic response. Hunan data are
limted and have not established an associ ati on between
per chl oroet hyl ene exposure and cancer. Perchl oroet hyl ene
is not believed to pose a neasurable carcinogenic risk to
man when handl ed as recomended.

TERATOLOGY (BI RTH DEFECTS): Birth defects are unlikely.
Exposures having no effect on the nother should have no effect
on the fetus. D d not cause birth defects in animls; other
effects were seen in the fetus only at doses whi ch caused toxic
effects to the nother.

REPRODUCTI VE EFFECTS: In | aboratory animal studies, effects on
reproducti on have been seen only at doses that produced
significant toxicity to the parent animals. In animl studies,
has been shown not to interfere with fertility.

4. FIRST AID

(Conti nued on page 3)
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EYE: Flush eyes with plenty of water.
SKIN. Wash off in flow ng water or shower.

| NGESTION: Do not induce vomting. Call a physician and/or
transport to energency facility i mredi ately.

| NHALATI ON:  Renove to fresh air. |If not breathing, give
artificial respiration. |If breathing is difficult, oxygen
shoul d be adm nistered by qualified personnel. Call a physician
or transport to a nedical facility.

NOTE TO PHYSI CI AN: Because rapid absorption nay occur through
lungs if aspirated and cause system c effects, the decision of
whet her to induce vomting or not should be made by a
physician. |If lavage is perfornmed, suggest endotracheal and/or
esophageal control. Danger fromlung aspiration nust be
wei ghed agai nst toxicity when considering enptying the stonach.
If burn is present, treat as any thermal burn, after
decontam nati on. Exposure may increase "nyocardi al
irritability”. Do not adm nister synpathom netic drugs unl ess
absol utely necessary. No specific antidote. Supportive care.
Treat nent based on judgnent of the physician in response to
reactions of the patient.

5. FI RE FI GHTI NG MEASURES

FLAMVABLE PROPERTI ES
FLASH PO NT: None
METHOD USED: TCC, TOC, COC
AUTO GNI TI ON TEMPERATURE: None avail abl e.

FLAMMABLE LIM TS
LFL: None.
UFL: None.

HAZARDOUS COMBUSTI ON PRODUCTS: Hazardous conbustion products nay
include and are not limted to hydrogen chloride. Hazardous
conbustion products may include trace anounts of phosgene,
chl ori ne.

OTHER FLAMVABI LI TY | NFORVATION:  This material does not burn
Cont ai ner may vent and/or rupture due to fire. Vapors are
heavier than air and may travel a |long distance and accunul ate
inlowlying ares. Violent steam generation or eruption nmay

(Conti nued on page 4 , over)
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occur upon application of direct water stream

EXTI NGUI SHI NG MEDI A:  This material does not burn. |f exposed
to fire fromanot her source, use suitable extinguishing agent
for that fire.

VMEDI A TO BE AVA DED: Do not use direct water stream

FI RE FI GHTI NG | NSTRUCTI ONS: Keep people away. |Isolate fire
area and deny unnecessary entry. Contain fire run-off if
possible. Fire water run-off, if not contained nay cause
envi ronnental damage. Do not use direct water stream This
mat eri al does not burn. Fight fire for other material that is
bur ni ng.

PROTECTI VE EQUI PMENT FOR FI RE FI GHTERS: \Wear positive-pressure
sel f-contai ned breat hing apparatus (SCBA) and protective fire
fighting clothing (includes fire fighting helnet, coat, pants,
boots, and gloves. |If protection equipnment is not available
or not used, fight fire froma protected |ocation or safe
di stance. For protection equipnment in post-fire or non-fire
clean up situations, refer to the relevant sections.

6. ACCI DENTAL RELEASE MEASURES (See Section 15 for Regul atory
I nf or mat i on)

PROTECT PEOPLE: Cear all personnel fromarea. Do not breathe
vapors. Ventilate area of leak or spill. War protective
equi pnent including positive pressure self contained or air
suppl i ed breat hi ng apparatus. Follow confined space entry
procedures: ASTM D-4276 and OSHA (29 CFR 1910. 146).

PROTECT ENVI RONMVENT: Contain liquid to prevent contam nation of
soil, surface water or ground water. Material is heavier than
water and has limted water solubility. It wll collect on the
| onest surface.

CLEANUP: For large spills: contain liquid; transfer to properly
| abel ed cl osed netal containers. For small spills: nop or soak
up imedi ately. Place in properly |abeled netal containers.

7. HANDLI NG AND STORAGE

HANDLI NG To avoid uncontroll ed em ssions vent vapor from
container to storage tank. Do not eat, drink, or snoke in
wor ki ng area. Refer to Exposure Controls/Personal Protection

(Conti nued on page 5)
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Section 8, of the MSDS. Containers, even those that have been
enptied, can contain vapors. Do not cut, drill, grind, weld, or
performsimlar operations on or near enpty containers. Vapors
of this product are heavier than air and will collect in | ow
areas such as pits, degreasers, storage tanks, and other
confined areas. Do not enter these areas where vapors of this
product are suspected unl ess special breathing apparatus is used
and an observer is present for assistance.

STORACE: Keep containers tightly closed when not in use. For
nmore Storage and Handling information refer to bulletin
#100-06170. Store in a dry place. Do not store in alum num
zinc, alum num alloys and plastics. Product should not be
packaged i n al um num aerosol cans or with finely divided
alumnumor its alloys in an aerosol can. Product is denser
than water. Design storage containers appropriately.

8. EXPOSURE CONTROLS/ PERSONAL PROTECTI ON

ENG NEERI NG CONTROLS: Provi de general and/or |ocal exhaust
ventilation to control airborne |evels bel ow the exposure
gui delines. Lethal concentrations may exist in areas wth poor
ventil ation.

PERSONAL PROTECTI VE EQUI PMENT
EYE/ FACE PROTECTI ON: Use safety glasses. |f vapor exposure
causes eye disconfort, use a full-face respirator.

SKI N PROTECTI ON:  Use protective clothing inpervious to this

material. Selection of specific itens such as faceshield,
gl oves, boots, apron, or full body suit wll depend on
oper ati on.

RESPI RATORY PROTECTI ON: At nospheric | evels shoul d be naintai ned
bel ow t he exposure guideline. When respiratory protection is
required, use an approved air-purifying or positive-pressure
supplied-air respirator depending on the potential airborne
concentration. For energency and other conditions where the
exposure guideline may be greatly exceeded, use an approved
positive-pressure self-contained breathing apparatus or
positive-pressure airline with auxiliary self-contained air
supply. In confined or poorly ventilated areas, use an
approved positive-pressure supplied-air respirator.

EXPOSURE GUI DELI NE(S): Perchl oroet hyl ene (tetrachoroethyl ene):
ACG@ H TLV is 25 ppm TWA, 100 ppm STEL, A3. OSHA PEL is 25 ppm

(Conti nued on page 6 , over)
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PELs are in accord with those recomended by OSHA, as in the
1989 revision of PELs.

9. PHYSI CAL AND CHEM CAL PROPERTI ES

APPEARANCE: Col orl ess |i qui d.

ODOR:  Irritating odor

VAPOR PRESSURE: 13 mmHg @ 20C

VAPOR DENSI TY: 5.76

BA LI NG PO NT:  250F (121.10Q)
SOLUBILITY IN WVATER  0.015 g/ 100g 25C
SPECI FI C GRAVITY: 1.619 @ 25/ 25C

10. STABILITY AND REACTIVITY

CHEM CAL STABILITY: Stable under recommended storage conditions.
See storage section.

CONDI TIONS TO AVO D:  Avoid direct sunlight or ultraviolet
sources. Avoid open flanes, welding arcs, or other high
tenperature sources which i nduce thermal deconposition. High
energy sources such as welding arcs can cause degradation
generating chlorine, hydrogen chloride and possi bl e phosgene,
and shoul d be avoi ded.

| NCOMPATI BI LI TY WTH OTHER MATERI ALS: Avoid contact with netals
such as: al um num powder s, nagnesi um powders, potassi um
sodi um and zinc powder. Avoid unintended contact with ani nes.
Avoi d contact with strong based and strong oxidi zers. Avoid
prol onged contact with or storage in alumnumor its alloys.

HAZARDOUS DECOWMPCSI TI ON PRODUCTS: Hazar dous deconposition
products may include and are not limted to hydrogen chloride
and trace amounts of chlorine and phosgene.

HAZARDOUS POLYMERI ZATION: W1 not occur.

11. TOXI COLOG CAL | NFORMVATI ON (See Section 3 for Potential Health
Effects. For detailed toxicological data, wite or call the
address or non-energency nunber shown in Section 1)

SKIN: The LD50 for skin absorption in rabbits is > 10 g/kg.

| NGESTI ON:  The oral LD50 for rats is > 5000 nyg/kg.

(Conti nued on page 7)
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MUTACGENI CI TY (EFFECTS ON GENETI C MATERI AL) :

In vitro nutagenicity
studi es were negative. Animal nutagenicity studies were
negati ve.

12. ECOLOG CAL | NFORVATI ON (For detail ed Ecol ogi cal data, wite or cal
t he address or non-energency nunber shown in Section 1)

ENVI RONMENTAL FATE

MOVEMENT & PARTI TIONI NG  Bi oconcentration potential is | ow (BCF
| ess than 100 or Log Pow | ess than 3). Bioconcentration
factor (BCF) is 49 in the bluegill. Bioconcentration factor
(BCF) is 38.9 in the trout. Log octanol/water partition
coefficient (log Pow is 3.4. Potential for nobility in soi
i s nmedium (Koc between 150 and 500). Log soil organic carbon
partition coefficient (log Koc) is estimated to be 2.1-3. 2.
Henry's Law Constant (H) is 1.49E-02 atmnB/nol. Log
air/water partition coefficient (log Kaw) is estimted to be
-0.30 tp 0. 37.

DEGRADATI ON & PERSI STENCE: Bi odegradati on under aerobic
conditions is below detectable Iimts. Theoretical oxygen
demand (ThOD) is calculated to be 0.19 p/p. Biodegradation
may occur under anaerobic conditions (in the absence of
oxygen). Degradation is expected in the atnospheric
envi ronnent within days to weeks. Biodegradation rate may
increase in soil and/or water with acclimation.

ECOTOXI COLOGY: Material is noderately toxic to aquatic organi sns

on an acute basis (LC50 between 1 and 10 ng/L in nost sensitive
species). Acute LC50 for Japanese nedaka or rice fish
(Oryzias latipes) is 1.6 ng/L. Acute LC50 for water flea
(Daphnia nagna) is 3.2-123 ng/L. Acute LC50 for rainbow trout
(Oncor hynchus nykiss) is 4.8-5.8 ng/L. Acute LC50 for
sheepshead m nnow ( Cypri nodon variegatus) is 8.0-52.2 ng/L.
Acute LC50 for Anerican flagfish Jordenella floridae is 8. 4-
24 nmg/ L. Acute LC50 for bluegill (Lepom s macrochirus) is

13 ng/L. Acute LC50 for fathead m nnow ( Pi mephal es pronel as)
is 13.4-23-8 ng/L. Maxi mum acceptabl e toxi cant concentration
(MATC) is 3.1 ng/L in Anerican flagfish.

13. DI SPOSAL CONSI DERATI ONS (See Section 15 for Regulatory Infornmation)

(

Cont
OoR

i
(

Dl

SPOSAL: DO NOT DUVP | NTO ANY SEVERS, ON THE GROUND, OR I NTO ANY
BODY OF WATER. Al |l di sposal nethods nust be in conpliance with
all Federal, State/Provincial and |ocal |aws and regul ati ons.

nued on page 8 , over)
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Regul ations may vary in different |ocations. Wste character-

i zations and conpliance with applicable |aws are the responsi -
bility solely of the waste generator. THE DOW CHEM CAL COVPANY
HAS NO CONTROL OVER THE MANAGEMENT PRACTI CES OR MANUFACTURI NG
PROCESSES OF PARTI ES HANDLI NG OR USING THI S MATERI AL. THE

| NFORMATI ON PRESENTED HERE PERTAINS ONLY TO THE PRODUCT AS

SHI PPED I N | TS | NTENDED CONDI TI ON AS DESCRI BED | N MSDS SECTI ON 2
(Conposition/Information On Ingredients).

FOR UNUSED & UNCONTAM NATED PRODUCT, the preferred options in-
clude sending to a licensed, permtted recycler, reclainer,
incinerator or other thermal destruction device.

For additional information, refer to Dow Technical Bulletin
di scussing considerations for this product. Bulk Lit No
100- 06170.

As a service to its custonmers, Dow can provi de nanes of

i nformati on resources to help identify waste managenent
conpani es and other facilities which recycle, reprocess or
manage chem cals or plastics, and that nanage used druns.
Tel ephone Dow s Custoner Information Center at

800- 258- 2436 or 989-832-1556 for further details.

14. TRANSPORT | NFORVATI ON

DEPARTMVENT OF TRANSPORTATION (D.O.T.): For D.OT. regulatory
information, if required, consult transportation regulations,
product shi pping papers or contact your Dow representative.

CANADI AN TDG | NFORVATI ON: For TDG regul atory information, if
requi red, consult transportation regul ations, product shipping
papers or contact your Dow representative.

15. REGULATORY | NFORVATI ON (Not nmeant to be all-inclusive--selected
regul ati ons represented)

NOTI CE: The information herein is presented in good faith and
bel i eved to be accurate as of the effective date shown above. However,
no warranty, express or inplied is given. Regulatory requirenents

are subject to change and nay differ fromone |ocation to another;

it is the buyer's responsibility to ensure that its activities conply
with federal, state or provincial, and |ocal laws. The foll ow ng
specific information is nade for the purpose of conplying with
nunerous federal, state or provincial, and |local |aws and regul ations.
See other sections for health and safety information.

U S. REGULATI ONS
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REGULATORY | NFORMATI ON ( CONTI NUED)

SARA 313 | NFORMATION:  This product contains the foll ow ng substances
subject to the reporting requirenents of Section 313 of Title Il of
t he Superfund Amendnents and Reaut horization Act of 1986 and 40 CFR
Part 372:

CHEM CAL NAME CAS NUMBER  CONCENTRATI ON

PERCHLOROETHYLENE 000127-18-4 99.9 %

SARA HAZARD CATEGORY: This product has been reviewed according to the
EPA "Hazard Categories"” pronul gated under Sections 311 and 312 of the
Super fund Amendnment and Reaut horization Act of 1986 (SARA Title I11) and
i s considered, under applicable definitions, to neet the foll ow ng

cat egori es:

An i mredi ate health hazard
A del ayed health hazard

CALI FORNI A PROPCSI TION 65: The followi ng statenent is made in order to
conply with the California Safe Drinking Water and Toxi ¢ Enforcenent Act
of 1986:

WARNI NG Thi s product contains a chemical (s) known to the State of
California to cause cancer.

TOXI C SUBSTANCES CONTROL ACT ( TSCA)

Al'l ingredients are on the TSCA inventory or are not required to be
listed on the TSCA inventory.

STATE RI GHT-TO-KNOW  The foll ow ng product conponents are cited on
certain state lists as nentioned. Non-listed conponents nay be shown
in the conposition section of the MSDS

CHEM CAL NAME CAS NUMBER LI ST

(Conti nued on page 10) , over)
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PERCHL OROETHYLENE 000127-18-4 NJ1 NJ2 NJ3
PA1 PA2 PA3

NJ1=New Jersey Speci al Health Hazard Substance (present at greater than
or equal to 0.1%.

NJ2=New Jer sey Environmental Hazardous Substance (present at greater
than or equal to 1.09%.

NJ3=New Jersey Workpl ace Hazardous Substance (present at greater than
or equal to 1.0%.

PAl=Pennsyl vani a Hazardous Substance (present at greater than or equal
to 1.0%.

PA2=Pennsyl vani a Speci al Hazardous Substance (present at greater than
or equal to 0.01%.

PA3=Pennsyl vani a Envi ronnment al Hazardous Substance (present at greater
than or equal to 1.0%.

OSHA HAZARD COVMUNI CATI ON STANDARD:

This product is a "Hazardous Chem cal" as defined by the OSHA Hazard
Conmmuni cati on Standard, 29 CFR 1910.1200.

COVMPREHENSI VE ENVI RONMVENTAL RESPONSE COMPENSATI ON AND LI ABI LI TY ACT
(CERCLA, or SUPERFUND) :

Thi s product contains the follow ng substance(s) |isted as "Hazardous
Subst ances” under CERCLA which may require reporting of rel eases:

Cat egory:
Chem cal Nane CASH RQ % in Product
Per chl or oet hyl ene 000127-18-4 100 99.9

CANADI AN REGULATI ONS

VWHM S | NFORVATI ON: The Canadi an Wor kpl ace Hazardous Material s
Informati on System (WHM S) C assification for this product is:

D1B - poi sonous substance defined by TDG regul ati ons
D2A - possi bl e, probable or known human carci nogen according to
classifications by I ARC or ACGH

(Conti nued on page 11)
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REGULATORY | NFORMATI ON ( CONTI NUED)

D2B - eye or skin irritant
Refer el sewhere in the MSDS for specific warnings and
safe handling information. Refer to the enployer's
wor kpl ace educati on program

CPR STATEMENT: This product has been classified in accordance with the
hazard criteria of the Canadi an Controlled Products Regul ati ons (CPR)
and the MSDS contains all the information required by the CPR

HAZARDOUS PRODUCTS ACT | NFORMVATI ON: This product contains the follow ng
i ngredi ents which are Controll ed Products and/or on the |ngredient
Di scl osure List (Canadi an HPA section 13 and 14):

COMPONENTS: CAS # AMOUNT( 9/ W)
TETRACHL OROETHYLENE 000127- 18- 4 99. 9%

16. OTHER | NFORVATI ON
HAZARD RATI NG SYSTEM
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA) RATI NGS

Heal t h 2
Flammability 0
Reactivity 0

DI SPOSAL OF CONTACT WATER
Process water in contact with solvent and/or water separators of
cleaning or distillation equi pnent should be treated as hazardous
waste. Do not discharge water fromwater separators to drain

GENERAL APPLI CATI ON GUI DELI NES:
Dow does NOT recomrend the use of this product in applications
wher e:

- soil or ground water contam nation is likely (direct
applications to the ground, sink drains, sewers, or septic
t anks) .

- where over exposure is likely (small roonms or confined space,
or where there woul d be inadequate ventilation).

- where skin contact is likely (adhesive tape renpoval from skin
or as hand cl eaner to renove oils and greases).

- where there is direct food contact.

- where vapor concentrations would be in the flammuabl e range.

(Conti nued on page 12) , over)
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- where disposal of waste woul d pose an environnental or health

risk.
- where chemcal reactivity poses a danger (contact with strong
alkali, or in areas where welding is done).

MBDS STATUS: No revisions. Reviewed for Canadi an regul ations.

* OR (R) | NDI CATES A TRADEMARK OF THE DOW CHEM CAL COVPANY
The Information Herein Is Gven In Good Faith, But No Warranty,

Express O Inplied, Is Made. Consult The Dow Chem cal Conpany
For Further |nformation.



