The MSDS format adheres to the standards and regul atory requirenents
of the United States and nay not neet regulatory requirenents
in other countries.
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Material ldentification

"VERTREL" is a registered trademark of DuPont.

For mul a . CF3CHFCHFCF2CF3, CH3CHOHCH3
Conpany ldentification

MANUFACTURER/ DI STRI BUTOR
DuPont Fl uor oproducts
1007 Market Street
Wl nmngton, DE 19898

PHONE NUMBERS
Product Information : 1-800-441-7515 (outside the U S.
302-774-1000)
Transport Energency : CHEMIREC 1-800-424-9300(outside U.S.
703-527-3887)
Medi cal Emer gency . 1-800-441-3637 (outside the U. S
302-774-1000)

Component s
Mat eri al CAS Nunber %
138495-42-8
1,1,1,2,2,3,4,5,5, 5- DECAFLUOROPENTANE ( HFC- 43- 96- 97
10nee)
| SOPROPYL ALCOHCOL 67-63-0 3-4

Potential Health Effects

Gross overexposure by inhalation to HFC-43-10nmee nmay cause
suffocation if air is displaced by vapors and central
nervous systemstinmulation with increased activity or

sl eepl essness, trenors or convul sions. These effects may be
foll owed by central nervous system depression with

di zzi ness, confusion, incoordination, drowsiness or

unconsci ousness. Based on data from ot her fluorocarbons,
gross overexposure may be associated with irregul ar

heart beat or heart rhythm which may produce heart

pal pi tation, dizziness, weakness, unconsciousness and deat h.
It is unlikely that concentrations sufficient to produce

i rregul ar heartbeat or heart rhythm would be achieved from
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(HAZARDS | DENTI FI CATI ON - Conti nued)

HFC- 43- 10MEE wi t hout first produci ng other signs of
toxicity. Imredi ate effects of overexposure to HFC 43- 10nee
by skin contact may include slight irritation with itching,
redness or swelling. Repeated and/or prol onged exposure may
cause defatting of the skin with itching, redness or rash.
Based on ani mal data, significant skin perneation, and
systemic toxicity after skin contact, appears unlikely.

| mredi ate effects of overexposure to HFC 43-10nmee by eye
contact may include eye irritation with tearing, pain or

bl urred vision. The major ingestion hazard of HFC-43-10nee
is aspiration (liquid entering the lungs during ingestion or
vom ting) which nmay result in "chem cal pneunpnia." Synptons
i ncl ude coughi ng, gaspi ng, choking, shortness of breath,

bl ui sh di scol oration of the skin, rapid breathing and heart
rate, and fever. Pulnonary edena or bl eeding, drowsiness,
confusion, coma and seizures nmay occur in nore serious
cases. Synptons nay develop inmediately or as late as 24
hours after exposure, depending on how nuch chenical entered
the lungs. Increased susceptibility to the effects of
HFC- 43- 10mee nmay be observed in persons with pre-existing

di sease of the central nervous system or the cardiovascul ar
system

Short-term overexposure of |sopropyl Al cohol by inhalation
may cause irritation of the nose and throat w th sneezing,
sore throat or runny nose. Repeated and/or prol onged skin
contact with Isopropyl Al cohol may cause defatting of the
skin with itching, redness or rash. There are inconclusive

or

unverified reports of human sensitization. Eye contact

with liquid |Isopropyl Al cohol nmay cause eye irritation with
tearing, pain or blurred vision. Contact with the vapor or
aerosol mmy cause eye irritation with tearing, pain or
blurred vision. Ingestion of Isopropyl Al cohol nay cause
irritation of the digestive tract with stonach pain

heart burn, nausea, voniting or diarrhea; however there may
be no synptons at all. Inmmediate effects of inhalation

i ngestion or skin contact with Isopropyl Al cohol nmay include
non-specific effects such as headache, nausea and weakness;
flushing of the face; and | ow bl ood pressure. Repeated
and/ or prol onged exposure may cause central nervous system
depression with dizziness, confusion, incoordination

dr owsi ness or unconsci ousness. G 0SS over exposure nay cause
fatality.

Carcinogenicity Information

None of the conponents present in this material at concentrations

equal

to or greater than 0.1% are |listed by I ARC, NTP, OSHA or ACGA H

as a carcinogen.
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First Aid
I NHALATI ON
If inhaled, immediately renove to fresh air. Keep person calm
If not breathing, give artificial respiration. |If breathing is
difficult, give oxygen. Call a physician
SKI'N CONTACT

Flush skin with water after contact. Wash contam nated cl ot hing
bef ore reuse.

EYE CONTACT

In case of contact, imrediately flush eyes with plenty of water
for at least 15 minutes. Call a physician.

| NGESTI ON

Mat eri al poses an aspiration hazard. |f swallowed, do not induce
vomting. Imediately give 2 glasses of water. Never give

anything by nouth to an unconsci ous person. Call a physician

If vomting occurs naturally, have victimlean forward to reduce
the risk of aspiration.

Not es to Physi ci ans
THI'S MATERI AL MAY MAKE THE HEART MORE SUSCEPTI BLE TO ARRHYTHM AS
Cat echol am nes such as adrenaline, and ot her conmpounds havi ng

simlar effects, should be reserved for energencies and then used
only with special caution.

Fl ammabl e Properties

Flammable Limts in Air, % by vol une:

LEL . None
UEL . None
Fl ash Point : None
Met hod : Tan Open Cup (ASTM D 1310)

Aut oi gni ti on Tenperature:

Has not yet been determined for "Vertrel" XP.
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(FI RE FI GHTI NG MEASURES - Cont i nued)
Fire and Expl osi on Hazards:

Use water spray or fog to cool containers. Druns may
rupture under fire conditions. Deconposition may occur

Exti ngui shing Medi a
Use nmedi a appropriate for surrounding material

Fire Fighting Instructions
Addition of excess water will extract |sopropyl Al cohol and
may forma flammabl e, supernatant |ayer. Self-contained

breat hi ng apparatus (SCBA) is required if drums rupture and
contents are spilled under fire conditions.

Saf eguar ds (Personnel)

NOTE: Revi ew FI RE FI GHTI NG MEASURES and HANDLI NG ( PERSONNEL)
sections before proceeding with clean-up. Use appropriate
PERSONAL PROTECTI VE EQUI PMENT during cl ean-up

Initial Containnent
Dike spill. Prevent material fromentering sewers, waterways, or
| ow ar eas.

Spill Cean Up

| mredi ately evacuate the area and provi de maxi num
ventilation, especially in | ow places where heavy vapors

m ght collect. Unprotected personnel should nove upw nd of
spill. Only personnel equipped with proper respiratory and
skin/eye protection should be pernmitted in area. Soak up
wi th sawdust, sand, oil dry or other absorbent nmateri al
After all visible traces, including ignitable vapors, have
been renoved, thoroughly wet vacuumthe area. Do not flush
to sewer. If area of spill is porous, rempve as much
contam nated earth and gravel, etc. as necessary and pl ace
in closed containers for disposal

Handl i ng (Personnel)

Avoi d breathing vapors or mst. Avoid contact with eyes, skin, or
clothing. Wash thoroughly after handling.
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( HANDLI NG AND STORAGE - Conti nued)

The use of gloves is recommended when working with the

mat eri al containers. Material should not be dispensed from
its container by pouring, except for small sanple containers
where fune hoods or where other ventilation is used to
manage the exposure limts. The use of a drum punp is
recommended for di spensing from shi ppi ng containers.

St or age
Store in clean, dry area. Do not allow stored product to
exceed 52 C (125 F) to prevent |eakage or potential rupture
of container frompressure and expansion. Protect from

freezing tenmperatures. |f solvent is stored below -10 C
(14 F), mx prior to use.

Engi neering Controls
Use only with adequate ventilation. Keep container tightly
cl osed. Vapors are heavier than air posing a hazard of
asphyxia if they are trapped in encl osed or |ow pl aces.

Per sonal Protective Equi prent
EYE/ FACE PROTECTI ON
Wear safety gl asses or chem cal splash goggl es.
RESPI RATORS
Where there is potential for airborne exposures in excess of
applicable Iinmits, wear N OSH approved respiratory
protection.
PROTECTI VE CLOTHI NG
Where there is potential for skin contact have avail able and
wear as appropriate inpervious gloves, apron, pants, and
j acket.

Protective gl oves and chem cal splash goggl es shoul d be used
when handling Iiquid.

# Exposure Cuidelines
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Appl i cabl e Exposure Limts
1,1,1,2,2,3,4,5,5, 5- DECAFLU(P(PENTANE (HFC- 43- 10nee)

PEL ((BHA) None Establi shed
TLV  (ACA H) - None Est abl i shed
AEL * (DuPont) : 200 ppm 8 & 12 H. TWA

400 ppm Ceiling
| SOPROPYL ALCOHOL

PEL (OsHA) : 400 ppm 980 ng/nB, 8 H. TWA
TLV  (ACA H) : 200 ppm 8 H. TWA, A4

STEL 400 ppm
AEL * (DuPont) : 400 ppm 8 & 12 H. TWA

* AEL is DuPont’'s Acceptable Exposure Limt. Were governnentally
i mposed occupational exposure limts which are [ower than the AEL
are in effect, such imts shall take precedence.

Physi cal Data

Boi | i ng Poi nt . 52 C (126 F)

pH . Neutral

Form : Liquid

Col or : Clear, colorless

Density . 1.53 g/cmB @25 C (77 F)
12.8 I b/ gal

Freezi ng Poi nt . <-80 C (<-112 F)

Vapor Density . 7.86

Chemical Stability
Stabl e at normal tenperatures and storage conditions.
I nconpatibility with Gther Materials

Inconpatible with alkali or alkaline earth netals - powdered
A, Zn, Be, Na, My, etc.

I nconpatible with strong bases such as NaCH, KOH, etc.
Deconposi tion

Deconposes with heat. Hi gh tenperatures (open flanes,

gl owi ng netal surfaces, etc.) can deconpose HFC-43-10nee

form ng hydrofluoric acids and possibly carbonyl halides.

HFC- 43- 10ree i s inconpatible with strong bases and can react

to formsalts of hydrofluoric acid and unsaturated conpounds
of unknown toxicity.
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(STABI LITY AND REACTIVITY - Conti nued)
Pol yrmeri zati on

Pol yrmeri zation will not occur.

HFC- 43- 10nee:

Oral LD50: > 5,000 ng/kg in rats
Dermal ALD: > 5,000 ng/kg in rabbits
I nhal ation, 4 hour LC50: 11,100 ppmin rats

| sopropyl Al cohol

Oral LD50: 4700 ng/kg in rats
Der mal LD50: 12,900 ng/ kg in rabbits
I nhal ation 4 hour LC50: 16,000 ppmin rats

Ani nal testing indicates that HFC-43-10nee is a slight skin
irritant and a mld eye irritant, but is not a skin
sensitizer. HFC 43-10nee did not cause cardi ac sensitization
i n dogs exposed to 1000 or 5000 ppm The cardi ac
sensitization potential was not evaluated at or above 10, 000
ppm due to clinical signs consistent with central nervous
systemtoxicity. Single exposure to 5,000 ppm HFC-43- 10nee
by inhal ation caused trenmors. A different single exposure
study by inhalation in rats caused incoordination
hyperactivity and prostration; pathol ogi cal exam nation of
rats fromthis study reveal ed ki dney and | ung changes, and
external hair |oss. Repeated exposures to 1,900 - 3,500 ppm
caused trenors or convul sions, behavioral effects, and
altered clinical chemstry. In devel opnental toxicity
studies with |l aboratory ani nals, HFC- 43-10nee was not

uni quely toxic to the devel oping fetus. No aninal data are
avail abl e to define the carcinogenic or reproductive hazards
of HFC 43-10nmee. Tests have shown that HFC- 43- 10nee does
not cause genetic damage in bacterial or mamalian cel
cultures. It has not produced genetic danage in tests on
ani nal s.

Ani mal testing indicates |sopropyl Al cohol is a noderate eye
irritant and a mld skinirritant. |t has not been tested
for skin sensitization. Repeated skin contact with |sopropyl
Al cohol caused dry skin, decreased body weight and increased
l ung wei ght. Single exposure by ingestion to near |etha
doses of Isopropyl Al cohol caused histopathol ogi cal changes
of the stomach, |ungs, and kidneys; gastrointestinal tract
irritation; incoordination; |ethargy; and inactivity or
anaest hesi a. Repeated exposure caused increased wei ght of
the liver, kidney, and adrenals. Long-term exposure caused
i ncoordi nation, |ethargy and reduced wei ght gain. Single
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(TOXI COLOG CAL | NFORMATI ON - Cont i nued)

exposure by inhalation to |sopropyl Al cohol caused
inactivity or anaesthesia, and histopathol ogi cal changes of
the nasal cavity, respiratory tract, and auditory canal
Repeat ed exposure caused narcosis, decreased notor activity,
i ncoordi nati on, and increased liver weight. In anim
testing |Isopropyl Al cohol has not caused carcinogenicity.
Ani nal data show devel opnental effects only at exposure

| evel s producing other toxic effects in the adult animal
Reproductive data on rats show no change in reproductive
performance. Tests have shown that |sopropyl Al cohol does
not cause genetic damage in bacterial or mamalian cel
cultures, or in animals. |sopropyl Al cohol has not been
tested for its ability to cause permanent genetic damage in
reproductive cells of mammals (not tested for heritable
geneti c damage).

Ecot oxi col ogi cal | nformation
Aquatic Toxicity:
HFC- 43- 10nee:
96 hour LC50, fathead m nnows: 27.2
96 hour LC50, rainbow trout: 13.9 ng/L
48 hour LC50, Daphnia magna: 11.7 nmg/L
| sopropyl Al cohol

96 hour LC50, fathead m nnows: 3,200 ng/L

Wast e Di sposa
Treatment, storage, transportation, and di sposal nust be in

accordance with applicable Federal, State/Provincial, and Loca
regul ati ons.

Shi ppi ng I nformation
Not regulated in transportation by DOT/ | MJ | ATA.
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U S. Federal Regul ations

TSCA I nventory Status . Listed

TITLE 111 HAZARD CLASSI FI CATI ONS SECTI ONS 311, 312
Acut e . Yes

Chroni c : No

Fire : No

Reactivity : No

Pressure : No

1,1,1,2,2,3,4,5, 5, 5- DECAFLUOROPENTANE ( CAS# 138495-42-8) is
controlled by TSCA Section 5, Significant New Use Rul e
(SNUR; 40 CFR 721.5645) The approved uses are: precision and
general cleaning, carrier fluid, displacenent drying,
printed circuit board cleaning, particulate renoval and film
cl eani ng, process nedium heat transfer fluid (dielectric
and non-dielectric), and test fluid. Processors and users
of this substance nust also conply with the applicable
general SNUR requirements set forth in 40 CFR 721 subpart A,
i ncludi ng export notification requirenents if applicable (40
CFR 721.20), and the applicable record keeping requirenents
set forth at 40 CFR 721. 125.

LI STS:

SARA Extrenely Hazardous Substance - No
CERCLA Hazar dous Substance - No

NFPA, NPCA-HM S

NPCA-HM S Rati ng
Heal t h
Flammability
Reactivity

ROR

Personal Protection rating to be supplied by user dependi ng on use
condi tions.

The data in this Material Safety Data Sheet relates only to the
specific material designated herein and does not relate to use in
conbi nati on with any other material or in any process.

Responsibility for MSDS : MSDS Coor di nat or

> . DuPont Fl uoroproducts
Addr ess : WImngton, DE 19898
Tel ephone . (800) 441-7515



6157FR DuPont Page 10
Mat erial Safety Data Sheet

(Conti nued)
# I ndi cates updated section
This information is based upon technical information believed to be
reliable. It is subject to revision as additional know edge and
experi ence i s gai ned.

End of MSDS



