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HCC ID: 110566-A25-011218
@ LYONDELL Material Safety Data Sheet MSDS No.! B

\Vemion No: 1.2
Valldation Date: ~ 12/18/2001
TETRAHYDROFURAN
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SECTION 1: IDENTIFICATION
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Product Name:  TETRAHYDROFURAN

Product Number:  000000000000499260

Chemical Nama: Tetrahydrofuran

CAS Number: 106-09-0

Chemicat Family: Oxygen substifuted cyclic hydracarbona

Synonyms: Tetramethylens Qxide, THF

Manufacturer; Lyondel Cherﬁical Cormpany Telephone Numbers:
Ona Housten Center, Suite 7600 Emergency. CHEMTREC 800 424-9300
1221 Mekinney S, LYCNDELL 800-245-4532
P.O. Box 2583

Houston Texas 77252-2583

Mor-Emergency: CUSTOMER SERVICE
888 777-0232
PRODUCT SAFETY
800 700-0946
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SECTION 2 ; com osltlonﬂnfarmahon on Ingredienis
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Concentrativn by WeMall
Bvg. Min. M,
Componsnt Natgal CAS &, Bl Inventory Humber:

Tetrahydrofuran 109-69-0 EINECS 203-728-8 98.0
Bubylated Hydroxy Toluene 128-37-0) EINECS 204-581-4 0.1
e S0 o ) A R Bt 0 AL A S e st st st et

SECTION 3: HAZARD IDENTIFICATION

e T et e e e e
Emergency Dvarviaw This matarial is HAZARDOUS by OSHA Mazard Communication definition.

Signal Word: DANGER,

Hazards: Highly flammable, Avoid oxldizing agents. May be reactive If nol inhibited. Awvaid
prolonged or repeated breathing of gasas, vapars, or mists. Avoid prolonged or repaatad

contact with skin.

NFPA HMIS®

3
ealih i*]2
Flammabillity 3
[Reac:ﬁ'uity 1
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Liquid.

Calor: Clear, colorless,
Qdor: Ether-like odor.
Polantia ffecis

Routes of Exposure:

Signe and Symptoms
of Acute Exposure:

+ Tatrshydrofuran

+  Bulylated Hydroxy
Toluens
Skin:

Inhalation:

Inhalation Eye Skin,

See component summary.'

Causes narcolic effecls in high concantrations. |t may cause irltation to the respiratory
tract and lo offer mucous membranes. Suspect eve irmtanl. Slight skin irritant - defatling
action. Moderate ingestion hazard,

Mederats skin iritanl. Severe eye irdtant.

Prolonged or repeated contacl may cause skin to become dry or eragked, Causes
dermatitis.  Although no approgriale human or animal health effects data are known to
exist, Ihis material iz nol expected {o be a health hazard by skin abzorption.

Cvarexposure may cause ooughing, shorness of breath, dizziness, intoxication and

- collapse. It may cause imitation to the respiratory tract and to other mucous membranes.

Eye:

Ingestion:

Chronic Health
Effects:
. Tgtrahydmfursn‘

«  Buiyfatad Hydroxy
Toluens
Gonditions
Aggravated by
Exposure:

Inhaling mist may produce signs of central nervous system invalvement.

Although no appropriate human or animal heaith effects dala are known to exist, this
matarial is expected to cause eya imitation,

Swallowing this material may result in health hazard.

Sea component summary.

Rapeated or profonged axposure may cause signs of eentral narvous systerm deprossion
and respiratory wrilation, This material has been shown (o induce tumers (n faboratory

animals.

No adversa chronic human health effects have been reported for this material.

This material may aggravate puimanary/bronshial disease andfor cause breathing difficulty.

o T o A G A0
SECTION 4: FIRST AID MEASURES
B e B T e e i

General:

Inhalation:

Eye:

After adequata first aid, no further !raatment Is required unless symptoms reanpear.

If ovarcome by exposure, femave victlim to fresh air immediately, Give oxygen or artificlal
respirgfion as needed. Cbtain medical attention if braathing difficulty persists.

Immediately flush the eyes with large amounts of clean low-pressure water for at least 15
minules, aceasionally fifting the upper and fower fids. If pain or irritation persists, promplly
abitain medical atlention,

Page 2 ¢f 9

BE



February G7, 2D0E O4:42 PM Reguested by THH Fage 10 af 1E R4ZFEY4
i MI0S Mg GE2GE
@YONDELL TETRALNDROFURAN w0
2r3lon Ma; .
z T Valldation Dare:  1218/200M

Skin: Fromptly remave soiled clothing/wash thoroughly before reuse, Wash skin Ihoroughly with
mild soap and water. If sticky, use walerless cioaner first.  Seek medical sttention if it
effact ar imitation develops.

Ingestion: Do not induca vomiting. Rizk of damage lo lungs exceeds poisaning risk. If large quantity
swallowed, give lukewarm water {pint/ 1/2 litre) if victim complelely consciousfalert. Oblain
amergency rmedical attention.

Physician's

Detoxification Treat symplomatically. Treatment of overexposure should be directed at the conlrol of

Procedures; symptoms and the clinical condition of the gatient.
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SECTION 5: FIRE FIGHTING MEASURES
e T e T s T [ Tl L T e e

Flammability
Classifteation:
Flash Point ! Method:

Auto-ignition
Temperature:

Flammakle Limits:

Hazardops
CGombustion
Products:

Speacial Conditions to
Avoid:

Extinguishing Media:

Fire Fighting
Instructions;

OSHA/NFPA Clage IB Flammanla Liguid.

=17 "C{1 "FYTCC)
221 "C (610 °F)

LOWER: 2 vol%
UPPER: 11 val%

Thermal decampasition may produce carbon manexide and other loxie vapors.

Vapors may be haaviar Ihan air. When mixed with air and axposed to ignition source,
vapors can bumn in open or explode if confined. May travel 'ang distances along he
ground Hefore igniting and flashing back ta vapor scurce,

Sujtable: SMALL FIRE: Use dry chemicals, CO2, water spray or alcahol-resistan! foam
LARGE FIRE: Use watar zpray, water fog or aleahol-resiztant foam

Unsuitable: Do not use solid waler straam.

Protective Fquipment/Clothing:  Weer positive pressure seff-contained breathing
apparatus {SCBAY.  Structural firefightars protective clathing will anly provide limited
protaction.

INSTRUCTIONS: Fight fire from maximum distance or use unmanned hose holders or
monitor nozzles. Move containers form fire area f you can do It without Ask. Cool
containers with fiooding quanities of waler untll well after fire s out.  Withdraw
immediately in case of rising sound from venting safety devices or digcoloration of tank,
Always stay away from tanks engulfed In fire. For massive fire, use unmarined hose
holders or monitor nazales; if this is impassible, withdraw fram area and let fire burn.

R e s B o e e o AR
SECTION 6: ACCIDENTAL RELEASE MEASURES

ek it i
Releaze Response:

L Ll e it R B T e L i gt

Eliminate all eourees of ignition.  All equipmient used when handling this product must be
grounded. Do not touch or walk through apilied material. Stop leak if you ¢an do it without
risk. Prevenl enltry into waterways, sewers, hasemenis or confined aress. A vapor
suppressing foam may be used to reduce vapors. Absorb or caver with dry earth, sand of
other non-combustible material and transfer to containers. Usa clean non-sparking tools to

Page 3 af 9

BT



February 07, 2006 0O4%: 42 PM Regquested by THM Page 11 of 1B #4278%

Material Safety Data Sheet MSDS No.: BE268
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Y TETRAHYDROFURAN Veron o 12
Validation Date: 121822001
coltat absorbed material.
Bggulation  Compopent TPQ RG
EPADOT RO Tetratndrofuran / CAS# 109-89-9. 454 KG /1,000 lbs
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SECTION 7, HANDLING AND STORAGE

st b e T ) G e T i a0 e ol QU T M S
Handling: For Industrial use only. Keep container tighlly ciosed when not in use. Extinguish all

ignillon sourcess, Wear recommanded perscnal protective equipment. Containers must ba
properly grounded before beginning transfer. All electrical aguipmant should be grounded
and conform to applicable electric codes and reguiatory requiremants. Check atmosphera
for explosiveness and oxygen deficiencies. Observe precautions pertaining to confingd
space entry. Check periodically to confirm inhibitor content,  If below desired fevel, add
gxtra inhibitor/mix well tz be effective. Use anly non-sparking tools. Garefully vent any
infernal pressure before removing closure. |solate, vent, drain, wash and purge eystams or
equipment befareé maintenance or repair,  Handle empty containers with care;
vaporfresidus may be Mammable.

Storage; Store closed drums with bung in up position. Store anly in tightly closed, properly vented
containers away from heat, sparks, open flame and strong oxidizing agents. Vapor space
above siored liquid may be flammablefexplosive unless blanketed with jinert gas, Can self-
reaclpolymerizediberale hezifraising femperalure, pressure/possibly rupture eontaingr
unlass properly inhibited.

b e e e et e e e N il ot e et S i S e e L g b
CTION 8: EXPOSURE CONTROLS AND PERSONAL PROTECTION
:ﬂnﬂnmmnmmm:mmmmmmmnmmmmmmwmmmmnmmnnnlmmmwm&mmmmmma:ﬁmﬁaa!mmmmmm
Enginaaring Electrical equipment should be graunded and conform lo applicable electrical code.

Conirols: Provide local exhausl or general room ventilation to minimize exposure fo vapors. Both
iocal exhausl and good general ream venfilation must be provided nol only to contral
expasure bui also to prevent formation of flammahble mixhures.

Persanal Protaction:

Inhalation: If exposure can  potentially excesd the exposure limit{s) respiralory protection
recommended or approved by appropriate focal, stale or infernational agency must be
used.

kin: Depending on the conditions of use, proftective gloves, apron, bools, head and face
protection should be worn.,

Eve: Eye protection such as chemical splash goggles and/or face shield must be worn when
possibility sxists for eye comact due to splashing or spraying liquid, eirborne particles, or

vapar.
Other Hygienic Emargency eye wash fountains and safaty showers should be availabla in the immediate
Practices: vicinity of any patential exposure. Wash hands before eating, drinking, smaking, or using
toilat facilitias.
Recommended Wark
Practices Use good personal hygiene practices. Promptly remove soiled clothing/wash theraughly
before reuse,

Occupational Exposure Limits:

Tetratydmiman US (ACGIH) 7 2001 200 ppm 8HRS / TWA. BE| L,
560 mgima
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* ,
LI (ALGIHY F 2001 250 ppm T5 MIN{ BTEL.
) US (58HA) 7 2001 200 ppm BHRS/ TWA. N ~
580 mgimd
Butylated Rydrowy Toluena | LS (ACGIHY 72001 2 mgfm3 A MRS/ TWA No
{Inhalable fraction)
s (OSkA} / 2001 NIl

" =0SHA 2=IARC 3=NTP 4 =Othsrs Nfl. = Not Listed

See Section 11 for mere infermation
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SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES
o A T R B

Density:

Bolling Point;

Vapor Pressure:

Solubility:

Na Drata Available,

Solubility (Water):

Dry Point:

Other Physical &
Chemical Properties:

Mo Data Available.

=~ B5°CM49°F, @ 760 mm Hg

~ 156 mm Hg, @ (25 "C /77 °F)

Complele (In All Praportions).

Vaper;
pH:

Yiscosity:

Melting/
Freezing
Point:

Evaporatio
n Rate:

~2.5, @ [25°CIT7 °F) {Air=1.0)

~ 0.46 mPa.g, @ (25 "Ci77 °F),
{Brookfiald).

~ =108 °G/-163 °F

No Data Avaiteble,

Additional properties may be listed in Sections 3 and 5,

e e 0 e g L T e e e
SECTION 10: STABILITY AND REACTIVITY

B R B T ORI TR B
This product Is stable with an appropriate Javel of Butylated Hydroxy Toluene
inhibitor (minimum 200 ppm}, bul reactive {unstable) without. Contact a sompany
sales representativa for information regarding adeguate inhibitor levels and methads
of making inhibitor level determinations.

Chemical Stability:

Conditions to Avoid;

Incompatibility with;

Decomposition Products:

Hazardous Polymerization:

Reactions with Air and
Water: :

T ) o o g gy

Heal, sparks, open flame, other ignition sources, and oxidizing conditions,

Reacts vigorously with strong oxidizers and acids,

May ooour.

No additional information available.

May form peroxides in the presence of air, May react with oxygen to form unstable
peroxides, Percxldes are thermally unstable and shock sensitive,

SECTION 11: TOXICOLOGICAL INFORMATION
IiﬂiiﬁiﬁﬁmmmwﬁiﬁﬁiﬁHmﬁimmmHmmﬂlﬁmiliﬁ'ﬂﬁﬁﬂﬁiﬂlﬂllﬂlﬂlﬂIiiHﬁﬂiﬁiﬂﬁiﬁﬁHilI!iﬂllﬂlﬂliﬁﬁﬁiiﬁhﬁﬁﬂmﬁﬂmmlﬂﬂﬁﬂiﬁﬁmﬁiiiﬁim ‘
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Product
Summary:  See component summary.

Component Surmpmary:
Telrahydrofuran
LC50 (Inhi)
Rat 21,000 PPM 3 HOURS

Repeated Dose Toxicity The Natlonal Texicology Program has reperted that exposure of mice and rats to
THF vapor levels up to 1800 ppm Shriday, 5 daysiweek for their lifatime caused an increased incidence of
kidney tumors in male rats and liver lwmors in famale mice. The signifieance of thagze findings for human
health are unciear at this time, and may be related lo "species specific” affects. Elevated incidences of
lumors in humans have nol beer raported far THF. Symptoms of respiratory tract imitation and damage to
respiratory epithelium were reported in rats exposed lo 5000 ppm of tetrahydrofuran for 00 days.
Elevation of SGPT suggests & disturbance in liver function, The No Observed Effect Level (NOEL) was
reported 1o be 200 ppm (JPN.Jnd Health 24,3791982). Tetrahydrofuran was nol genotoxic in.
micrebiological microorgarisme (Cancer Research 35:682, 1979), drasophila {Env.Mut. 7:425,1985), or in
lhe unschaduled DNA, synthesis assays (Env.Mut. 5:4&2, 1983).

Buiylated Hydroxy Toluene

LD50 {Oral)
Rat 850 MG/KG

Mouse 650 MG/KG

CARCINOGENICITY: When administerad to rals by slamach tube, Butylated Hydrony Toluene (BHT)
produced fumorg of the forestomach. On the bagis of thia Imformation an (ntarnational Agancy for
Research on Cancer {IARC) working group concluded that there s fimited evidence' for the
carcinogenicity of Butylated Hydroxy Toiuene In Iaboratary animals. No case report or epiderilological
study of carcinogenleity to hurmans was avallable to the working group; thus, na evaluation couid be made
of the careinngenicity of Butylated Hydroxy Toluane to humans.

e o 0 O G A

SECTION 12: ECOLOGICAL INFORMATION

UL et T e e P Tt oo P b Pt bttt e 14

Ecotoxicity: This material is expacted [o be non-hazardous to aquatic species.

Tox|city to Fish:/Amphibians

Test type Species Valye Unlts
LC50 /96 HOURS fathead minrow 2,160 mgf

Toxicity to Aguatic: Inverterbrates:

Testtype Species Value / Units

EC50/24 HOURS daphnia 5830 mg/

Toxicity to Aquatic: Plants

Test type Species Value its
Page 6 af 9
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NOEC / 48 algae 225 mg!
HOURS
Erwironmental This material is volatile and water soluble. |t may enter soil and may cantaminate water, It is
Fate; expected ta be poorly adsorbed onto soils or sediments. This matarial is likely to evaporate

from soil and water. Theo. BOD 100% {14 day).
Bioaccumulation:  This material is not expected to bicaccumulate.

Biodegradation; This material is expected to be readily blodegradable,

b L L T L e T e T T e P e T e e e

SECTION 13: DISPOSAL CONSIDERATIONS

e e e e o s e i
Contaminated product, soil of water may be hazardous waste due to potentially low fiash
point. Assura efflugnt complias with applicabie regulations. Landfili sofids at permittad sitag,
Use registared transporters. Burmn concentrated liquids in systems compatible with water
soluble wasles. Avaid flame-ouls. Assure amissions comply with applicable ragulations.
Dilute aqueous wasle may biodegrade. Avsid overloadingipoisening plant bismass.
Contaminated product/soilfwater may be U.S. Resource Conservation and Recovery Act
(RCRAYU.S. Occupational Salfety end Health Administration (OSHA) hazardeus waste due
to patentially low flash point. (See 40 U.S. Code of Federal Regulations (CFR) 261 and 29
CFR 1910).

!MMMWE!EE!EMII!!Iﬂlmmm&ﬂmmmWIHHNM!IM!!El!ﬂmmmiﬂ!ﬂﬁ!fmHI!M!HIBMEEMMME!EMIM!
SECTION 14: TRANSPORT INFORMATION

[ e e e ) e et S W o e e T e el L o e [ e
Proper Shipping  Tetrahydrofuran

Name:
UN/NA {D: UN 2058
MNAER Guideboak: 127 Marine Pollutant: Na
Labels: Flammable liguid,
DOT Hazard Class: 3, PG ) IMDG Hazard
Class: LPel
ADRVLG Hazard CADNATA
Clazs- 3 Hazard Class: 3, PG
ADNRIVEG Hazard RIDIVSG Hazard
Clags: 3 Class: k|
T e S e e EEHHM!!MMHM!MBMMHﬁﬁ?ﬂ!ﬂﬂ!ﬂﬂ!ﬂ!ﬂ@!@!ﬂ!ﬂﬂlmiﬁaHEEME@EQ!&MMHMFH

SECTION 15: REGLILATORY INFORMATION
B B D
Regulatory Advisory: All compenants of this produet are listed or are exernpt from lIsting on the TSCA 8(b)

inventory. If identified components of this product are listed under the TSCA 12(b)
Export Natificatlon nule, they will be listed balaw.

Requlatory Status: All componenis of this product are listed or are exempt from listing o the TSCA 8{b)
: inventery. If identified componants of this product are listed under the TSCA 12{k}
Export Notification rula, they will ba listad below. Export notification required.

Tetrahydrofuran TESCA Saclion 4
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SARA - Section 313
Emisslons Reporting:

SARA - Section 311/2312:

State Reporting:

Material Safety Data Bheet NonS o B
TETRAHYDROFURAN Vatsion hio; 12

Valldatlon Date:  12M18/2001

The material does not contaln any chemical compenents wilh known CAS numbars that
axceed the De Minimis reporting tevels estailishad by SARA Tille t, Saction 313 and
40 CFR 372,

Component Summary: Reporting Threshold

Based upon available information, this materlal Is classified as the following health
andfor pivysicat hazards according i Section 311 & 312;

Immediate {Acute) Health Hazard.
Delayed (Chronic) Health Hazard.
Fire Hazard.

+ This matenial ts not known {o contaim any chermicals with known CAS nurmbers that

“-are cumently jisted as carcinegens or reproductive toxing under Caiifornia

Proposition 65 &l levels which wiuld be sulbject to the propasilion. The Proposition

&5 regulatory status of the remaining components of this material for which CAS
numbers have not baen establishad, has net been delermined.

« A \Volatle Organic Compound (VOG) s any valatile compound of carbon excluding
methane, carbon monoxide, carbonic acid, metallic carbides or carbonates,
ammoniumn carbopata, 1,1-rickioromethane, methylene  chiorde, (FC-23), (CFGC-
113), (GFC-22), (GFC-114), and (CFG-115). By this definition, this & a (VOC)
material.

+  Massachusetts Substances List (MSL) - Harardous substances on the MSL must
be idenlified when presenl in malerals al levels grester than state spacified
eriterion. The enilarian is: »= 1% Componants with CAS numbers present i this
malerial at a tevel which couid redquire reportfing under the statute are-

Tetrahydrofuran / CAS# 109-33-9.

+ Hazardous Subslances listed by the Stale of Pennsylvania must be identifled when
present In materiats at lavels greater than the state specified criterion. The criterian
is >=1%. Components with CAS numbers in this material at & level which cauld
Tequire reporting under the statute are:

Tetrahydrofuran / CAS# 109-09.9,

= Environmentalty Hazartous Subsiances fisted by the State of Pennsylvarie must be
identified when present in materials at levels greater than the slate spesified
criterion.  The criterion s »= 1%. Components with CAS numbers in this material at
a fevel which could require reponing under (he statute are:

Tetrahydreluran / CAS# 108-95-8,
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SECTION 16: OTHER INFORMATION
A BT

DISCLAIMER OF
RESPONSIBILITY:

Latest Revision(s):

END DF DOCUMENT

This document is generated for the purpose of distributing health, safety, and
environmental data, 1t is not a specification sheel nor should any displayed data be
construed as a specification. The information on this MSDS was cbiained from
sources which we believe are reliable.  However, the information Is provided without
any watranty, axpressed or impliad, regarding s corresiness,  Same infarmation
presented and conclusions drawn herein are from sources other than direct test data
on the substance itzalf, The conditions or metheds of handfing, storage, use and
disposal of the produsct are beyond our cantrol and may be bayond ouwr knowledga,
For this and athar raasons, we dao pot assume responsibility and expressly disclaim
liablity for loss, damage, or expensa afsing out of or in any way connected with
handling, storage, use, or disposal of this product. |f the product (s used ag a
component in anather produst, this MEDS information may not be applicabla,

Revisad Sectionfs): 14 Date of Revision: December 4 2001
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