UNION CARBIDE CORPORATION

MATERIAL SAFETY DATA SHEET

" Product Name: BUTYL CELLOSOLVE(TM) SOLVENT Effective Date: (4/25/2000
MSDER: 820 __Pageiof 15

Linlon Carbide urgss each sustomer or reciplent of this MSDS to study it carafuity {0 benome aware of and
understand the hezards associated with the produst, The feader should censider sonsulting reference
works of Individuals who are expens In ventiiation, toxicology, end fire prevention, s naceasary or
approprste 10 use and understand the dete containad In this MBDS.

To promote safe handling, each custamer or regigient ahould: 1) Netify its employess, sgents, contraclors
and others whem it knows or ballavas will use this material of the informetion 1n this MSDS and any other
informetion regarding hazards or safety; 2) Fumish this same information to sach of 1is customers for the
produet; and 3} Request K customers to netify their employees, custornzrs, and other users of the
product of this information.

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

1.1 IDENTIFICATION

Froduct Name BUTYL CELLOSOLVE{TM) SOLVENT
Chemical Name  2-Butaxyethanc)

Chemical Family  Glycol Ethers

Formula CH3CH2CH2CHz O CH2CH20H

Synonym Ethvlens Giveo! Monobutyl Ether, Glycof ether EB, EGBE

1.2 COMPANY IDENTIFICATION

Union Carbide Corporation
38 Old Ridgabury Rosd
Denbury, CT 068170001

o me d |' | | 4|1|| iF ‘i J||l' ]
1.3 EMERGENGY TELEFL OHE: NI i Hﬁl. -
24 hours a day: 1-8002 UGC«HELP (1-304-?44-3437)
Number for nor-amergency questicns conceming MSDS (732) 863-5522
Additions) inforfriation on 1hiE produ-::t may be cbiginad by calling the Union Carbida
Comaration Customer semca Conter at 1-800-568-4000.

Copwrighi® 2000, Unten Carbide Chetnicals & Plasiics Techinnlogy Corporation.
CELLOSOLVE s a fradamark of Union Carbide.
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2. COMPOSITION INFORMATION

Componeant CAS # Amount [SRwhw)

Ethylene glyeo!l monbbutyl ether 111-78-2 = 98 <=100%

3. HAZARDS IDENTIFICATION

3.1 EMERGENCY OVERVIEW

Appearance Transparent coloriass
Physical Liguil
State
Qdor Mild etheraal
Hazards of WARNING! HARMFUL |F ABSORBED THROUGH SKIN,
product HARMEUL IF SWALLOWED.
CAUSES EYE AND SKIN IRRITATION,
COMBUSTIBLE.
SWALLOWING LARGE OMANTITIES MAY CALSE RED
BLOOD: CELL DAMAGE.

3.2 POTENTIAL HEALTH EFFECTS

E of Single Acute Overaxpasire

Inhaiafion High concentrations of vapor causa Irritation of the respiratory fraot, experlanced as nasal
discomfort and discharge, with echest pain antl soughing. Headachs, nausea, vomifing, dizziness, end
drowainess may cocur.

Eye Contact Causas severn imilation, expetiensed as discomfort or pain, excess Yinking and fear
pioduction, with marked exoess redness and swelling of the conjundtiva,
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Skin Contact Brief confact may cause slight Irritation with Aehing and |ocal rednsss. Frolonged
gontact may causse mere kevare Iritetion, with discemfort or pain, iccaf redness 2nd swelling, and possible
tizaue dastiction.

Skin Absorption Effects maé,' include those described for "Swél!cl;t.fing;‘ ."na.lt‘sdélrataly toxic. .P!ﬁlc‘a‘ngéd
or widespread contant may result in the absomtion of potentially harmful amounts of material,

Swallowing Moderately ixic. May cause headache, dizziness, incoordination, nausea, vomiting,
diarhen, and genaral weakness. ingastion of gignificant quaniiliaa may result In red blood call haniolyals.

Chronic. Prolonged or Repeated Overexposune
Effects of Repeated Ovarexposure  No adverse effects aniicipated from availsble information.

Other Effects of Overexposure  Haz caused red blocd gell hemalysis in laberatory animals and
secondary injury te the kidney and liver. However, humans appear 1o be resistant to this effect.

Medical Cenditlons Aggravated by Exposure

Skin contact may aggravate an exigfing dermatitis.
3.3 POTENTIAL ENVIRONMENTAL EFFECTS

Seo Section 12 for Ecological information.

4. FIRST AlID PROCEDURES

4.1 INHALATION
Remove {0 fresh bir,

4.2 EYE CONTACT

Immediately flish evas with waler and continue washing for st 1east 15 minutes. DO NOT remove contast
ienses, if wom. Obtain medicat attention without delay, preferably frem an aphthaimologlst,

4.5 SKIN CONTACT

Remave contaminated clothing. Wash skin with soap and water. If Imitation persists or if coittact hos
besn prolonged, obtain medical attention,

44 SWALLOWING

I patient s fully conscious, glve two glasses of water. Induca vomifing. This should be dorse only by
medics or experfenced firét-ald personnel. Obtain medical attendicn. '

4.8 NOTES TO PHYSICIAN
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There i5 no apecific anfidots. Treatment of overexpesure should be diracted at the cuntral of aymptoms
ang the cinlcat condifion of the patiant.

5. FIRE FIGHTING MEASURES

51 FLAMMABLE PROPERTIES

Flasb Polnt - Closed Cup: Pensky-Martens Closed Cup ASTM D 93 68 °C 154 °F
Flash Point - Open Cup: Claveland Open Cup ASTMD 82 BS*C  185°F
|| Autoignition Temperature; See Seation 8,3 - Engineering Controls

Flammabie Limits In Air:
Lawer 1.4 %W
Upper 10.6 %(V)

5.2 EXTINGUISHING MEDIA

Extinguish firess with water spray or apply alechol-type or all- -purpoga-type foarm by manufacturer's
recommended techniques for farge fires. Use carbon diodde or dry chemical media for smell fires.

53 EXTINGUISHING MEDIA TO AVOID
No infarmation currentiy available.

54 SPECIAL FIRE FIGHTING PROCEDURES

Do not disect a solid stream of watar or foam into kot, Buming pools; this may ceuse frolhing and incresse
fire intensity.

5.5 SPECIAL PROTECTIVE EQUIPMENT FOR FIREFIGHTERS
Use self-oonizined breathing apparatus and protective glothing.

5.6 UNUSUAL FIRE AND EXPLOSION HAZARDS
See Section 8.3 - Enginsering Controls

This material may preduce a fioafing fire hazard in extreme fire conditions.

8.7 HAZARDOUS COMBUSTION PRODUCTS

Burning can produse the following products: Carbon monoxide ancor carben dloxide. Camon manoxlde:
iz highly toxde if inhaled. Cacon dioxide in sufficient concenirations can act as an asphyxiant.

6. ACCIDENTAL RELEASE MEASURES

Steps to ba taken if Material is Refeased or Spilled:
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Smali aplilz can be flushed with large amounts of watar, larger spills ahauld be collected for disposal.

RAE

Personal Precautions: Wear suitable protective eguipmant. Ses Saclion 8,2 - Parsanal Pratection,

7. HANDLING AND STORAGE

7.1 HANDLING

General Handiing

Mo not get in ayas, on skin, an gothing.
Do not awallow,

Keen away from hest and flame.

Keep contalner ¢losed.

Uge with adequate ventlation,

WWash thorpughty after bandling.

FOR INDUSTRY USE GMLY.

Ventilation

General (machanisal) room ventilation (s expastod {0 be satisfaciory where fhis product Is gtoredt and
handled in clozed equipmant. Spealal, local ventilafion Is needed at points where vapor can be expected
1o escape to the workpiaoe air,

7.2 STORAGE

Glyco! ethers 85 a famlly of solvants can e stored In carbyn stael. Stainless steel of high baked, DhEIHOlIC-
linel tanks may be considered for orifical applications sensitive to slight discoloraiion or trace imn
contaminztion. Piping can ba made of tho zame material a5 the sterage tank. A cantrifugal pump is
suitable for transfer sarviees. Bulyl rubber or EPDM can be used for gaskels and packing.  NOTE: UGG
does not recommand ueing aluminum, copper, galvanized iron, galvarized steal, Viton, neaprens, nitile ar
natural rubber with glyos! ethers, Glyool efhers do not present a significant lamraakility bazard at normal
storage temperatures. They have ralalivaly low vapor presgurar, viscosliies and freezing points,

8. EXPOSURE CONTROLS AND PERSONAL PROTECTION

8.1 EXPOSURE LIMITS

Component Exposura Limits ~ Skin Form

isthylene giycol monobutyl ether 20 ppm TWAS ACGIH Yes
120 ma/m% TWAS OSHA-Vacated Yes
25 ppm TWAB OSHA-Vacated Yas

T T L T E T LT T R TR SRR E IR L T L AT ) TR 1T | Yt il PR AR D TR T B i B
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50 ppm TWAB OSHA, Yas

240 TWAB OSHA Yeos

i the Exposura Limits Chartf above, if theva {s no speciic qualifier (l.e., Aerasol) listed in the Formt Cokumn
for a parlicular it the listed im# inciudos all airbome forms of the substanoe thaf can be inhieled.

A ™Yes™ jn tha Skin Column Indicetes a poteritial significant coniribution fo overall axposure by the
cutansous {skin) reufs, inoluting mucous membranss and fhe gyas, alther by contact with vapors ar by
direct sfan contact with the substance. A "Blank” in tfte Skin Cofmn indicates ihaf exposure by tha
outanaous (skin) route /s not p polantial signifivant coniribufor (o Svaralt expostire.

8.2 PERSONAL PROTECTION

Respiratory Use sef-contained breathing apparatus in high vapor congentrations.
Protectlen:
Ventilation: Generat (machanical) reom ventilation is expected fo he satisfactory

where this product is stored and handled In closed squipment.
Speclal, Iocal ventiiation Is needed at paints where vapor can ba
expected to escape to the workplace air,

Eve Protection: Monogoggles

Profective Butyl
{Gloves:

Other Protective  Eye Bath, Safety Shower
Equipment: Chemical apron

8.2 ENGINEERING CONTROLS

PROCESS HAZARD: Sudden release of hot organic chemical vapor or mists from process
equipment operating at elevated temperature and pressure, or sudden ingrass of air Into hot
aquipment under a vacuum, may fesult In lgnitions without the presence of obvious ignition
sources. Publishsad "autcignition® or Mignition® temperature values sarmat be treated as safe
operating temperatures In chemical processes without analysis of the actual process conditions.
Any use of this product in sleveled-temparature processes should be thoroughly evaluated o
establish and maintain sale operating conditions. Further information Is available in 2 technical
buiistin entitled "ignition Hazards of Organic Chemical Vapor.”

Standard (ASTM) test values do not predici many real 1fe situations. Autoignition is the result of
a gas-phase runaway reaction which occurs when the heat generation rate inglde a given
volume of reactant exceeds that of hegi loss rate, The heat balance detsrmining autnignitlon is
thersfore dependent on faciars such as the teactani pressure plug the volume and geametry of
any container. The ASTM standard AIT test uses a small (500 mi), heated, open-necked gless
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flask in which autoignition always acours at atmospheric pressuie. The AlTs determined using’
thls test can be anpraciably greatel fian thoss that might he 8ieriences In large commercial
equlpment, especially If elovated prassures are involved. Any aperation at temperatures close to
or above the flash point should be reviewed by the appropriate expsrt (s.g., saiety enginesr,
chemist). When the ASTA autoignition temperature is required It can be cblained by calling
Linion Carbide,

9. PHYSICAL AND CHEMICAL PROPERTIES

Physical State: Liguld

Appearance: Transpareni coloriess

pH: Not sppiicable.

Solukility in Water (by weight): 20°C 100 % -

Odor:  Mild sthereal

Flagh Point - Closed Cup: Pensky-Marlons Closed Cup ASTMD 3 68°C 154 9F
Flash Point = Open Cup: Cleveland Open Cup ASTM D 92 BS5“C  185°F
Percent Volatiles: 100 Wi%

Motecular Weight: 118.2 gimol

Bolling Poi‘nt (760 minHg): 170.5°C 338.8°F

Freezing Point: B5°C  95°F

Specific Gravity (H20=1): 0802 20°C/20°C

Vapor Pressure at 20°C: 0.05kPR D4 mmHg

Vapor Density {alr=1). 4.1 ‘
Evaporation Rate (Butyl Acetate = 1) 0.06 ’ T
Melting Point:  Not applicable,
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19. STABILITY AND REACTIVITY

10,4 STABILITYANSTABILITY Stabie

Condifions to Avoid: Do nat distill to dryness. Avold axcessive tamperature o prolonged rafiux,
such as in baich distillations.

Incompatible Materials: Strong atkaiigs. High temperaturas in the presence of strong hases.
Agids, Sfrong oxidizing agenta. )

10.2 HAZARDOUS POLYMERIZATION vl Not Oocur.

10.3 INHIBITORS/STABILIZERS ot appiicable.

11. 'TOXICOLOGICAL INFORMATION

ACUTE TOXIGITY
Peroral
Rat; 1.D50 = 2.68 {1.85 - 3.68) mlikg

Majar Signs: abnarmal breathing, slugglehness, diseclored salivation, unstesdy gait

Grass Pathology: liver, Kidneys, adrenals discolored, stomach distendad, liquid~ and gas-fillod, infestines
cantaining red fiuid

Percutaneous

Rabbit; LD50 =063 (0.388 - 1.03) mitkg; 24 hr sociuded contant,
Major Signs: eryihema and necrosis at agplication site

Gross Patholegy: abdominal visoera ang lungs discolorad; uring disgolored

thalation
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Vapor Studies; Rat, mals; LCS0 = 496 {339 - 698) ppm

B LT R

. Major Signg: red discoloration on periurogenital fur
Gross Patholegy: discolonsd wine, antarged and discolored kidneys

Inhatation

Vapar Studies; Rat; famale; LC50 = 450 {315 - 645) ppm
Major Signs: red discoloration on perinroganital fur
Gross Pathology: discolored uiing, enlarged and discolored kidneys

IRRITATION

Sidn: Rabbit; 24 h uncovarad
Rasults: minimal erythama in 25; no ivitation 3/8

Bye; Rabhif; 0.5 mi; 15% diution in waber
Results: mederaie cormnaal infury

Eye: Rabbit; 0.005 mi
Resulta: severe comed: injury and intis

SIGNIFICANT DATA WITH POSSIBLE RELEVANCE TO HUMANS

Resuits of studies in laboratory anfme’s indicate that sthylene gived! monohuiyl ether does nat cause
specic foxic sffects on development offspring. This material dpss not cause incraaees n malformations
aven gi dosages which produce lsar evidence of mstemal toxicity. The fypas of davelopmantal effects
noted at matarnally toxlo levels are consisbant with these which might be aenticipated in offspring from
mcthers suffering rom toxic sffects or stress as aresult of chemical exposure. One epidemiology study
reported an assodiatioh batwéen working In jobs with pragumad exposure fo ethyiene glyeol monobutyl
ether and congenital malformations. These findings could have Deen the result of mathodologinal
problems with this study and @re not consistent with a more recant spidemiviegy study and findings from
enimal studies. In laboratory animal studies, large doses of sthylene glyeo) monohuty) ether have causad
injury to liver ang kidneys. This injury is bellevad to be secondary to reg blood call hemolyzis, a known
effect of this majerial In rodents, Humans ere resisiant 1o the hemolytic effects of etiniene glvost
monobutyl ether aind therefora the kidney and tiver injury notesd in animal stuties f3 not canaldered
relevant to human health hazard evalvation.

In an NTP bioasaay rats and mice were exposed fo ethylene alycol monobutyl ether vaper {8 hours aday,
5 days a waek) for a parod of fwo vears to investigate the patential for hronic toxicity snd carcinogenicity,
There wena no sigafficant noreases in tha Incldences of any tumor type in rats sxposed at consemrations
up 5 125 ppm, e highest concentration tested in rats. The NTP did find, howaver, that 8 questionable
trend i pheochromocytoma incidence (benign plus malignant combined} provided Yequivocsl evidenca” of
a carcinogenic effect in female rals. in male mice there was s slight and statistically significant Increage in
the Incldence of hamangiosarcomas at 250 ppm, the highest consentratfon tasted in mics. The Increass
was {ikely the rasuit of accumulelion of ircn in the liver resulting from nematysiz of red blood ¢elis. Singe
humans aré resistant to the hemolytic offesis of efhylana givcol moncbuty! ether, this finding may not be
refavant th man, In female mice there was & sfight but atefisfically signifioant Increase in the incidense of
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forestomach squsmous ¢ell papliomas and cescinomas (combined) in the 250 ppm exposute group.
Since humans have no organ of similer tissue type and funcfion, the relsvancs of s finding (o human
hiealth in unclear, Ethwlans glyool monobutyl ether has not demenatrated genctoxic activily in a battery of
in vitro and in vivo tests,

12. ECOLOGICAL INFORMATION

2.1 ENVIRONMENTAL FATE

BOD (% Osygen consumpilon . : ‘
Day 5 Gay 10 Day 15 Eay 20 Toay M)

26 % 1% 88 %

12.2 ECOTOXICITY

Toxicity o Micro-organisms
Bacterial {nhibition; 1G50
Raguli vatue: > 5000 mgi

Toxicity to Aguatic Invartebratas
Daphinia; 48 h; LOSG

Rasult value: > 1002 mg/
Toxtcity to Fish

Fethean Minnow; 96 h; LGEO
Result value: 1700 mgl

123 FURTHER iINFORMATION

Thegretical Oxygen Demand {THOD) - maasured: 2.25 mg/mg
Theoraticsl Oxypen Demand (THOD) - calculated: 2.30 mafmg

Dotenolfwater Partition Cosfiicient - Maarured: 0.683

13, DISPOSAL CONSIDERATIONS
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13.1 WASTE DISPOSAL METHOD e

incinerate in & furnges where permiftad under Fedaral, Stata, and focal regulations. Dispose in
accordance with a1l applicakle Federai, Shate, and loca) enviconmental regulations. Emply containers
should be racycled or disposad of through an approved waste management faoiiity,

- 13.2 DISPOSAL CONSIDERATIONS

At verylow concontrations in water, tis produet is biedsgradable In & blological wastewster treatment
plant, See Saction 13.1 _

Dispossf methads fdentifed ans forihe product as sofd. For proper disposal of used material, an
assessment must Ba eomplsted o deferming the proper and pennissilia waste management oplions
permissible undar applicable rules, requlaliong andior lews govaming your location.

14, TRANSPORT INFORMATION

14.1 U.S.R.G.T,

NON-BULK
Proper Shipping Name : NOT REGULATED

BULK

Proper Shipping Name : COMBUSTIBLE LIQUID, NOS

Technical Name ; CONTANS ETHYLENE GiLYCOL MONOBUTYL ETHER
I Number : NA1993

Hazard Class : COMBUSTIBLE LIQUED

Packing Group : PG 1l

This information Is not infended lo convey akl specific raquistory or operalionst requiremesitsiinformation
redating fo ihis protiuct. Additional fransportatfon system Informstion can be obteined through en
aufhonzad sales oF cistomer service reprosentative. If is the rasponsibliffy of the fransporiing organ/zaifon
to follow el apolicebis laws, redulations and rlas relafing to Ihe fransporiation of the material.

15. REGULATORY INFORMATION

15.1 FEDERAL/NATIONAL

CoMPREHENSIVE ENVIRONMENTAL RESPONGE, COMPENSATION, AND LIABILITY ACT OF 1980 SECTioN 103
(CERCLA}
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Tho following components of this product are spacifically istad as hazavdous substances in 40 CFR 3024
{unllsted hazardous subsiances arg notidenified) and ane present et lavels which could require reporting;

Companent CAS# Amount

Ethylens alyool 107-21-1 <= 0.2000%
Byfana! 71-38-3 <={,1000%
Ethylene glysol monoethy! ether 110-80-H == {,1080%
Aceiic acld 64-19-7 <= 0.010%

in addition, this praduct containg other Glyoal Ethans) which, atihough ingtuded as a broad
category on the CERCLA hazardous aubstance list, has not been aissioned & reportable auanfity.

UPERFUND AMENDMENTS AND REAUTHORIZATION 0 E N {EFCRA) Secnons 302 AND

The follawing companents of this product are llated a5 sxdremaly hazardous substances in 40 CFR Part
355 ang ere prasent £t lavala which could require reporling and emeargency planning:

None.

The fellowing compenante of this preduct are listad as toxic chamizalz in 40 GFR 372.85 and aré present
at lavals witich could reguire reporting and customer nobfication under Sectlon 313 and 40 CFR Part 372

Comporant CAS # Amount
Glycol Ethars tiof avatiabla <= 103 0000%

SUPERFUND AMENPMENTS AND REAUTHORIZATION AcT OF 1886 Tirue: 14 (EPCRA} SecTions 311 aNp 312
Delayed Hazard 1 Yes

e Hazard ; Yes

Irarnadiate Health Hazard : Yos

Rasactiva Hazard : No

Susildun Release of Pressure Hazard @ N

Tonac SuesTances GonTROL ACT (TSCA)

All components of this product are on the TSCA Invantory ar are axempt fom TSCA Invantory
requirements. .

The components of this produet are on fhe EINECS inventory.
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The components af this nroduct are on the DSL, or are exempt from reporting undar the New Substances
Notificaiion Regulations.

15.2 STATEA.OCAL

MAN DREER AND OMMUI GH]« T.

This pradupt I subject to the Worker and Gemmunity Right-to-Know Act. The fallowing components of
thiz product are at fovals which could requing identification In the MBDS:

Component CAS # Amount
Ethylene givesl manobuty! ether 111-76-2 <= 100.0000%
WMassACHISETTS {HAZARDOUS SUBSFANCER DISCLOSURE m:' ERPLOVERS]

Thae (ollowing compenanis of this product appaar on the Massachusetts Substance List and ara present
at levels which sould require identilcation in the MIDS:

Component Cas ¥ Amaount

Eftvlene glycot moncbutyl ethar - 14782 <= 100.0004%

Thiz product eontaing charicel{s} known to the Stalg of Calffommla to cause birth defests or other
reproductive harm.

Compenent CAS # Amount
{[Ethyienas giyeal moncethyl ether 110-80-5 <= 0,1000%

YOC:  Vepor pressure (14 mmHg @ 20° C
809 g
890 afl of material less water and lass exempted solvents.

This saction provides selected regulatory infornation on his praduct includag #s components. THis Iy not

infanted fo bichida al ragufations. i is the responsibiity of ibe user fo know end comply with 2
appleable ries, requiafions and lews relsting to the product baing used.

[T L LY R T W} [ L T A R . LT T T P R A
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16, OTHER INFORMATION.

16.1 AVAILABLE LITERATURE AND BROCHURES

Additional information on this product may be ghitalnad by calling the Union Carbide Corporalion Customer
Sorvica Centar at 1-800-568-4000.
16.2 SPECIFIC HAZARD RATING SYSTEM

HMIS ratings forthis product ara: M2 F-2 R-0
NFPA ratings for this productare: H-2 F-2 R-0

Thaso ratings are parf of specific hazerd communloations program(s) and showld be tisfegarded where
Indiviguals gro not treined in the use of ihese hazard rating systems. You should ho familiar with the
hazard communication applicable 10 your workplacs,

16.3 RECOMMENDED USES AND RESTRICTIONS

FOR INDUSTRY USE GNLY

16.4 REVISION

Verslon: 5.
Revision: 04/25/2000
Mast recant revisionis} are notad by the bold, double bars in left-hand margin throughout this decument.

16.8 LEGEND
75 Trada Secret
NfA Mot avaitable
W WeighiAVeight
VOLANVOL ValumeVolume
NFFA National Fire Pretaction Association
EM)S ;Iaza:ﬂous Materials Information System
ealth .

F Fire
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Reactvity

Carcinogenic {For use by Union Cerbide plarts; not
part of NFPA Syetem) . '
Reprotuctive Hazerd (For use by Union Carbide
piants; not part of NFPA System)

Water Roactive

Oxdizer

Asphydent

Peroxde Former

VEO0E = O

Thi opinfons expressed haroln are those of quaiified experts within Union Carblos. We boliove that the
Informatior contained hareln Iz eurrent as of the dafe of this Matetial Sesty Dafa Sheel. Since fhe use of
this information and the conditions of the uge of the product are nol under the controf of Union Carbidle, #
js the users abligation to deferninie conditions of safe use of the product,
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