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CHEM CAL PRODUCT/ COVPANY | DENTI FI CATI ON
Material ldentification

Cor porate MSDS Numnber : DU000109

CAS Nunber : 109-99-9

For nul a . CH2CH2CH2CH20

Mol ecul ar Wi ght » 72,11

CAS Nane . FURAN, TETRAHYDRO
G ade : TECHNI CAL

Tradenanes and Synonyns

THF

Tetranet hyl ene Oxi de
Di et hyl ene Oxi de

1, 4- Epoxybut ane

Oxol ane

Conmpany ldentification

MANUFACTURER/ DI STRI BUTOR
DuPont
"TERATHANE" Products
1007 Nar ket Street
W I m ngton, DE 19898

PHONE NUMBERS
Product Information : 1-800-441-7515
Transport Energency : CHEMIREC 1-800-424-9300
Medi cal Ener gency . 1-800-441- 3637

COVPCSI Tl OV | NFORMATI ON ON | NGREDI ENTS

Conponent s
Mat eri al CAS Nunber %
TETRAHYDROFURAN 109-99-9 100

HAZARDS | DENTI FI CATI ON
Potential Health Effects

I nhal ati on of Tetrahydrofuran vapors nmay cause irritation of the respiratory
passages, possibly with coughing and disconfort; tenporary nervous system
depression with anesthetic effects such as dizzi ness, headache, confusion,

i ncoordi nation, and | oss of consciousness; abnormal |iver function as
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detected by | aboratory tests; or nonspecific disconfort, such as nausea,
headache, or weakness.

Skin contact with Tetrahydrofuran may cause skin irritation with
di sconfort or rash fromcontact with the liquid. Evidence
suggests that skin permeation can occur in anounts capabl e of
produci ng the effects of systemc toxicity.

Exposure to vapors of Tetrahydrofuran may cause eye irritation
with tearing, pain or blurred vision. Contact with the |liquid may
cause severe irritation or burns. Danage may be permanent.

I ndi vidual s with preexisting diseases of the lungs or liver may
have i ncreased susceptibility to the toxicity of excessive
exposur es.

Carci nogenicity Information

None of the conponents present in this material at concentrations

equal to or greater than 0.1%are listed by | ARC, NTP, OSHA or
ACA H as a carci nogen.

FI RST Al D MEASURES

First Aid

| NHALATI ON
If inhaled, renove to fresh air. If not breathing, give
artificial respiration. If breathing is difficult, give
oxygen. Call a physician.

SKI N CONTACT
In case of contact, immediately flush skin with plenty of water
for at |east 15 minutes while renoving contan nated cl ot hing
and shoes. Call a physician. Wash cl ot hing before reuse.

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

| NGESTI ON

If swall owed, do not induce vomting. |Imediately give two
gl asses of water or activated charcoal slurry. Call a
physician. Never give anything by nmouth to an unconsci ous
per son.

NOTE: To prepare activated charcoal slurry, suspend 50 grans
activated charcoal in 400 nL water in plastic bottle and shake well.
G ve 5 nL/kg of body weight, or 350 nL for an average adult.
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FI RE FI GHTI NG MEASURES

FIl ammabl e Properties

FI ash Poi nt : -14 C (7 F)
Met hod . TCC
Flammable limts in Air, % by Vol une
LEL . 2.0

UEL :11.8

Aut oi gnition : 321 C (610 F)

Actual AIT's can be affected by the concentrati on of vapors and
oxygen, vapor/air contact time, pressure, volume, catalytic
inmpurities, etc. Process conditions should be analyzed to deternine
if the AIT may be higher or |ower.

Fire and Expl osi on Hazar ds:

Extrenely flammbl e; OSHA Class IB flammable |iquid. Five percent
THF in water is flanmable. Foll ow appropriate National Fire
Protection Associ ati on (NFPA) codes. Vapors are heavier than air and
may travel to a source of ignition.

THF can form heat sensitive peroxide which may expl ode on
concentration by distillation or drying. Do not distill or allow
THF, or solutions containing THF, to dry if tests show nore than
0. 05% THF peroxi de present. To avoid a possi bl e expl osion, THF
shoul d never be distilled to dryness. BHT antioxidant is added to
THF to minimze peroxide formation unless specifically requested
ot her wi se.

Exti ngui shing Medi a

Use Ansul “Purple K’ potassium bi carbonate-base dry chem cal or
Nati onal “Aer-0O Foan? Universal al cohol resistant foam

Fire Fighting Instructions

Evacuate affected area, stay upwi nd and avoi d snoke and fumes. Use
wat er spray to cool containers. |If snoke and funes cannot be
avoi ded, wear self-contained breathing apparat us.

ACCl DENTAL RELEASE MEASURES
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 duri ng cl ean-up.
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Acci dent al Rel ease Measures

Evacuate to fresh air and ventilate area before reentering.
Sel f - cont ai ned breat hi ng apparatus should be utilized when
responding to spills or heavy funes. Renove sources of heat
sparks, flane, inpact, friction, and electricity. D ke
spill. Use water spray to disperse vapors or to flush
l[iquid away fromfire exposure. Prevent liquid from
entering sewer waterways, or |ow areas. Conply with
Federal, State, and local regulations. The Superfund
reportabl e discharge is 1,000 | bs.

DuPont Energency Exposure Limts (EEL) are established to
facilitate site or plant energency evacuation, and to .
speci fy airborne concentrations of brief durations which
shoul d not result in permanent adverse health effects or
interfere with escape. EEL's are expressed as airborne
concentration nmultiplied by tinme (CxT) for up to a maxi mum
of 60 mnutes and as a ceiling airborne concentrati on.
These limts are used in conjunction wi th engi neering
control s/nmonitoring and as an aid in planning for episodic
rel eases and spills. For nmore information on the
applicability of EEL's, contact DuPont.

The DuPont Energency Exposure Limt (EEL) for
Tetrahydrofuran is 1,000 ppmfor up to 60 mnutes, with a
not-to-exceed ceiling of 1,000 ppm

HANDLI NG AND STORAGE

Handl i ng (Personnel)

Do not get in eyes. Avoid breathing vapors or mst. Avoid contact
with skin and clothing. Wash thoroughly after handling.

St or age
Store in a cool place out of sun and away from heat, sparks, and
flame. Keep containers tightly closed. Use drunms on a first in, first
out basi s.

EXPOSURE CONTROLS/ PERSONAL PROTECTI ON

Engi neering Control s

Good general ventilation should be provided to keep vapor
concentrations below the flammbility and exposure limts.

Extrenmely flammbl e - keep away fromignition sources and cl ean up
spills pronmptly.
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( EXPOSURE CONTROLS/ PERSONAL PROTECTI ON - Conti nued)
# Personal Protective Equi pnent
EYE/ FACE PROTECTI ON

Wear safety glasses with side shields. War coverall chem cal splash
goggl es/ face shield conbinati on where the possibility exists for eye
and face contact due to splashing or spraying of material.

RESPI RATORS

A NI OSH MSHA approved air purifying respirator with an organic vapor
cartridge or canister may be perm ssible under certain circunstances
wher e airborne concentrations are expected to exceed exposure limts.
Protection provided by air purifying respirators is limted. Use a
positive pressure air supplied respirator if there is any potenti al
for an uncontrolled rel ease, where exposure |evels are not known, or
in any other circunstances where air purifying respirators nay not
provi de adequate protection.

PROTECTI VE CLOTHI NG

Were there is potential for skin contact, have avail abl e and wear as
appropriate, inpervious clothing such as gl oves, apron, pants,

j acket, hood and boots; or full chem cal suit. Refer to vendor or
publ i shed data for perneation tines and durability to select clothing
suitable for the application.

Permeati on data supplied by vendors for the 4H A ove (tn) indicate
that the breakthrough time for tetrahydrofuran is >1440 m nut es,
however, to avoid tears and punctures in the glove it should only be
used as a liner under a heavy duty glove that suits the application.

Exposure Gui del i nes

Exposure Limts
Tet r ahydr of ur an

PEL ( OSHA) : 200 ppm 590 ng/nB, 8 H. TWA

TLV (ACG H) : 200 ppm 590 ng/nB8, 8 Hr. TWA
STEL 250 ppm 737 ngy/n8

AEL * (DuPont) 25 ppm 8 & 12 H. TWA

STEL 75 ppm 15 minute TWA

* AEL is DuPont's Acceptable Exposure Limt. Were
governmental |y i nposed occupational exposure limts which are
lower than the AEL are in effect, such limts shall take
pr ecedence.
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PHYSI CAL AND CHEM CAL PROPERTI ES

PHYSI CAL DATA

Boi I i ng Poi nt
Vapor Pressure

Vapor Density

Mel ting Point
Evaporati on Rate
Solubility in Water
pH

Odor

Odor Threshol d
Form

Col or

Specific Gavity

STABI LI TY AND REACTIVITY

Chem cal Stability

66 C (151 F) @760 nm Hg
160 mMmHg @25 C (77 F)
280 mmHg @38 C (100 F)
2.5 (Air = 1)

-108.5 C (-163.3 F)

>1 (Butyl Acetate = 1)
100 W%

~7 (Aqueous sol ution)

Et her eal

2-50 ppm

Clear liquid

Col orl ess

0.9

Can form potentially expl osive peroxides upon | ong exposure to air.

I ncompatibility with O her

I nconpatible with strong oxi di zers.

Material s

Expl osi ons have been reported

wi th THF/ borane and THF/t hi onyl chl ori de m xtures.

Deconposi ti on

May occur with heat

i f peroxides are present and concentrated by

distillation or drying.

Pol yneri zati on

PACGE 6

Can occur in presence of cationic initiators such as selected Lew s
acids or strong proton acids.

TOXI COLOG CAL | NFORVATI ON

Ani mal Dat a

Tet rahydr of ur an
Oral LD50
I nhal ati on LC50, 3 hr

:3.2 nmL/kg (2842 nmg/kg) in rats

:21,000 ppmin rats

Ani mal
irritant,
ani mal s.

testing indicates that Tetrahydrofuran is a noderate skin
and a severe eye irritant. It is not a skin sensitizer in
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Tetrahydrofuran rapidly penetrated the skin of rats and rabbits
resulting in fatalities.

I ngestion of Tetrahydrofuran caused decreased food and water
consunption, and body weights, and increases in kidney weights.
Repeat ed exposures produced no functional or pathol ogi cal changes
in the liver or kidneys of aninmals that ingested approximtely 888

ng/ kg/ day.

| nhal ati on exposures of aninmals to 100-200 ppm of Tetrahydrofuran
vapors caused slight local irritation of the eyes and upper
respiratory tract. Exposures to concentrations greater than 5000
ppmresulted in marked local irritation synptons, including nasal
bl eedi ng and corneal opacity, clonic nuscle spasns, anesthesia at
near lethal |evels, and coma. Repeated exposure produced
irritation of the eye, skin and respiratory system at
concentrations of approxi mtely 100-400 ppm At concentrations of
3000 ppm and greater damage to the respiratory system was
observed. Liver function was affected in aninmls exposed to 1000
ppm Hi gher doses caused transient sedation. Cinical chem stry
and hemat ol ogi cal changes, m croscopic and functional changes of
the liver, thickening of the lining of the forestomach, and

m croscopi ¢ changes of the adrenal cortex and uterus have al so
been reported. Slight danage to the upper respiratory tract
occurred in rats exposed to 200 ppm for 12-24 weeks; severe damage
to the upper respiratory tract resulted from exposure to 1000 ppm
fromthe same study. In a different study, cats, rabbits, and
dogs exposed to 1000 ppm for one year denonstrated no signs of
toxicity. When-conpared to control animals, no significant

di fferences were observed in m ce exposed 3000 ppm

Dat a show carcinogenic activity in the liver and ki dneys of

| aboratory ani mals. Animal data show devel opnental effects only
at exposure |l evels producing other toxic effects in the adult
animal . Animal testing for reproductive effects shows no change
in reproductive performance. Tetrahydrofuran has not produced
genetic damage in bacterial or mammalian cell cultures or in
animals. It has not been tested for its ability to cause

per manent genetic danmage in reproductive cells of mammuals (not
tested for heritabl e genetic danage).

ECOLOG CAL | NFORVATI ON
Ecot oxi col ogi cal I nformation
Aquatic Toxicity

96- hour LC50, fathead m nnows: 2,160 ng/L
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DI SPOSAL CONSI DERATI ONS

Wast e Di sposal
Cl eaned-up material is an RCRA Hazardous Waste. Treatnent, storage,
transportation and di sposal nust be in accordance wi th applicable
Federal, State, and local regulations. If pernmits allow, nay be

i nci ner at ed.

TRANSPORTATI ON | NFORVATI ON

Shi pping I nformati on

DOT

Proper Shi ppi ng Nane . TETRAHYDROFURAN
Hazard C ass : 3

[.D. No. (UN NA) : 2056

DOT Label (s) : FLAVMABLE LI QUID
Packi ng G oup N

| MO

Proper Shi ppi ng Nane . TETRAHYDROFURAN
Hazard C ass : 3.2

UN No. . 2056

Packi ng Group S

| MO Label : FLAVMABLE LI QUID

Shi ppi ng Cont ai ners

Tank Cars
Tank Trucks

| SO Cont ai ners

55-gallon Steel Druns

Reportabl e Quantity : 1,000 | bs/ 454 kg
REGULATORY | NFORVATI ON

U. S. Federal Regul ations

TSCA Inventory Status : Reported/Incl uded.

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

Chroni c : No

Fire : Yes

Reactivity . Yes

Pressure : No
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LI STS:
SARA Extrenely Hazardous Substance - No
CERCLA Hazar dous Materi al - Yes
SARA Toxi ¢ Chem cal s - No

TETRAHYDROFURAN is a flammable |liquid as defined by OSHA in 29 CFR

1910. 1200(c). Use of this product may require conpliance with 29 CFR

1910. 119, Process Safety Managenent of Hi ghly Hazardous Cheni cal s.
Canadi an Regul ati ons

CLASS D Division 2 Subdivision B - Toxic Material. Skin or Eye
Irritant.

CLASS B Division 2 - Flanmmabl e Li quid.
OTHER | NFORNMATI ON

NFPA, NPCA-HM S

NFPA Rati ng

Heal t h 2
Fl ammabi ity 3
Reactivity 1
NPCA-HM S Rati ng

Heal t h 3
Fl ammabi ity 3
Reactivity 1

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

Additional |Information

For further information, see DuPont Tetrahydrofuran Data Sheet and
Properties, Uses, Storage, and Handling Bulletin.

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

Responsi bility for MSDS : DuPont "TERATHANE' Products

Addr ess : Health and Regul atory Affairs

> : P.O Box 80023, Barley MII Pl aza
> : WImngton, DE 19880-0023

Tel ephone : (302) 999-4946

# I ndi cat es updated section.
END OF MSDS



