Material Safety Data Sheet <>

1. CHEM CAL PRODUCT & COMPANY | DENTI FI CATI ON Page: 1
24- Hour Energency Phone Nunber: 989-636-4400
Product: D.E. R * 331 EPOXY RESI N
Product Code: 19248
Effective Date: 03/27/01 Date Printed: 06/30/01 MSD: 000227
The Dow Chem cal Conpany, Mdland, M 48674
Custoner Information Center: 800-258-2436

2. COVPCSI TI OV | NFORVATI ON ON | NGREDI ENTS

Reacti on product of epichlorohydrin
& bi sphenol A CAS# 025085-99-8 100%

3. HAZARDS | DENTI FI CATI ON

EMERGENCY OVERVI EW
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* Colorless to slight yellow liquid to sem -solid. Epoxy odor. My *

* cause allergic skin reaction. *
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POTENTI AL HEALTH EFFECTS (See Section 11 for toxicological data.)

EYE: May cause slight transient (tenporary) eye irritation.
Corneal injury is unlikely.

SKIN:  Prol onged exposure not |likely to cause significant skin
irritation. Repeated exposure may cause skin irritation. Has
caused allergic skin reaction in humans. A single prol onged
exposure is not likely to result in the nmaterial being absorbed
t hrough skin in harnful anounts.

| NGESTION:  Single dose oral toxicity is considered to be
extremely low. No hazards anticipated from swal | ow ng
smal | anmounts incidental to normal handling operations.

| NHALATI ON:  Vapors are unlikely due to physical properties.

SYSTEM C (OTHER TARGET ORGAN) EFFECTS: Except for skin
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sensitization, repeated exposures to | ow nol ecul ar wei ght
epoxy resins of this type are not anticipated to cause any
significant adverse effects.

CANCER | NFORVATI O\ Many studi es have been conducted to assess
t he potential carcinogenicity of diglycidyl ether of bisphenol A
(DGEBPA) . Al though sone weak evidence of carcinogenicity has
been reported in animals, when all of the data are consi dered,
t he wei ght of evidence does not show that DGEBPA is
carci nogenic. Indeed, the nost recent review of the avail able
data by the International Agency for Research on Cancer (I ARC)
has concl uded that DGEBPA is not classified as a carcinogen.

TERATOLOGY (Bl RTH DEFECTS): DGEBPA did not cause birth defects
or other adverse effects on the fetus when pregnant rabbits
wer e exposed by skin contact, the nost |ikely route of exposure,
or when pregnant rats or rabbits were exposed orally.

REPRODUCT| VE EFFECTS: |In ani mal studi es, has been shown not
to interfere with reproduction.

4. FIRST AID
EYES. Flush eyes with plenty of water.
SKIN. Wash off in flowi ng water or shower.

| NGESTION:  No adverse effects anticipated by this route of
exposure incidental to proper industrial handling.

| NHALATI ON:  No adverse effects anticipated by this route of
exposure.

NOTE TO PHYSI CI AN:  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: 485F, 252C
METHOD USED: ASTM D93, PMCC
AUTO GNI TI ON TEMPERATURE: Not applicabl e

FLAMMABI LITY LIMTS
LFL: Not applicable
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UFL: Not applicable

HAZARDOUS COVBUSTI ON PRODUCTS: Under fire conditions polyners
deconpose. The snmoke may contain polyner fragnments of varying
conpositions in addition to unidentified toxic and/or irritating
conmpounds. Hazardous conbustion products may include and are
not limted to phenolics, carbon nonoxi de and carbon di oxi de.

OTHER FLAMVABI LI TY | NFORVATI ON: Cont ai ner may rupture from gas
generation in a fire situation. Violent steam generation or
eruption may occur upon application of direct water streamto
hot liquids. Dense snoke is emtted when burned w thout
sufficient oxygen.

EXTI NGUI SHI NG MEDI A:  Water fog or fine spray, carbon dioxide, dry
chem cal, foam Do not use direct water stream May spread
fire. Al cohol resistant foans (ATC type) are preferred if
avai | abl e. General purpose synthetic foans (including AFFF) or
protein foans may function, but much | ess effectively. Water
fog, applied gently nay be used as a bl anket for fire
exti ngui shnent .

FI RE FI GHTI NG | NSTRUCTI ONS: Keep people away. Isolate fire area
and deny unnecessary entry. Do not use direct water stream
May spread fire. Use water spray to cool fire exposed
containers and fire affected zone until fire is out and danger
of re-ignition has passed. Myve container fromfire area if
this is possible without hazard. Fight fire from protected
| ocation or safe distance. Consider use of unmanned hose
hol der or nonitor nozzles. |Inmediately withdraw all personnel
fromarea in case of rising sound fromventing safety device
or discoloration of the container. Burning liquids may be
moved by flushing with water to protect personnel and m nim ze
property damage. Water fog, applied gently may be used as a
bl anket for fire extinguishment. Contain fire water run-off if
possible. Fire water run-off, if not contai ned may cause
envi ronnment al damage. Review the "Accidental Rel ease Measures”
and the "Ecol ogical Information"” sections of this MDS

PROTECTI VE EQUI PMENT FOR FI RE FI GHTERS: War positive pressure
sel f-contai ned breathing apparatus (SCBA) and protective fire
fighting clothing (includes fire fighting hel met, coat, pants,
boots and gloves). Avoid contact with this material during
fire fighting operations. |If contact is |likely, change to ful
chem cal resistant clothing with SCBA. This will not provide
sufficient fire protection. Consider fighting fire froma
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renote |location. For protective equipnent in post-fire or
non-fire clean up situations, refer to the rel evant sections.

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

PROTECT PEOPLE: |Isolate area. Cear non-energency personnel from
ar ea.

PROTECT THE ENVI RONVENT: Keep out of irrigation ditches, sewers
and wat er supplies.

CLEANUP: Absorb with material such as sand, or pol ypropyl ene or
pol yet hyl ene fiber products. Collect in suitable and properly
| abel ed containers. Renobve residual using hot soapy water.
Resi dual can be renbved with solvent. Solvents are not
recommended for cleanup unless the recommended exposure gui de-
I ines and safe handling practices for the specific solvent are
foll owed. Consult appropriate solvent MSDS for handling
i nformati on.

7. HANDLI NG AND STORAGE

HANDLI NG Avoid use of electric band heaters. Failures of
el ectric band heaters have been reported to cause drumnms of
liquid epoxy resin to explode and catch fire. Application of
a direct flame to a container of liquid epoxy resin can also
cause explosion and/or fire.

STORAGE: Recommended punping and storage tenperature is 60C
(140F). For additional information, see Dow bulletin entitled,
Dow Epoxy Resins Product Stewardship Manual (Safe Handling and
St orage" #296-00312).
8. EXPOSURE CONTROLS/ PERSONAL PROTECTI ON

ENG NEERI NG CONTROLS: Good general ventilation should be
sufficient for nbost conditions.

PERSONAL PROTECTI VE EQUI PVENT
EYE/ FACE PROTECTI ON: Use safety gl asses.
SKIN PROTECTION: Use protective clothing inpervious to this

material. Selection of specific itens such as faceshield,
gl ove, boots, apron, or full-body suit will depend on

(Continued on page 5)
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operation. Renove contam nated clothing i medi ately, wash
skin with soap and water, and |aunder clothing before
reuse.

RESPI RATORY PROTECTION:  No respiratory protection should be
needed.

EXPOSURE GUI DELI NE(S): None established.
9. PHYSI CAL AND CHEM CAL PROPERTI ES

APPEARANCE: Colorless to slight yellow liquid to sem -solid.
ODOR: Fai nt epoxy odor.

VAPOR PRESSURE: Not applicable

VAPOR DENSI TY: Not applicable

BO LI NG PO NT: Not applicable

SCLUBI LITY I N WATER.  None

SPECI FI C GRAVITY: 1.16

10. STABILITY AND REACTIVITY

CHEM CAL STABILITY: Stable under recomended storage conditions.
See Storage, Section 7.

CONDI TIONS TO AVO D:  Potentially violent deconposition can occur
above 350C (662F). GCeneration of gas during deconposition can
cause pressure in closed systens. Pressure build-up can be
rapid.

| NCOVPATI BI LI TY WTH OTHER MATERI ALS: Avoid contact with

oxidizing materials, acids and bases. Avoid unintended contact
w th am nes.

HAZARDOUS DECOMPCSI TI ON PRODUCTS: Hazar dous deconposition
products depend upon tenperature, air supply and the presence
of other materials. Uncontrolled exothermc reaction of epoxy
resins rel ease phenolics, carbon nonoxi de and wat er.

HAZARDOUS POLYMERI ZATION:  WI I not occur by itself. Masses of
nore than one pound (0.5 kg) of product plus an aliphatic

amne wll cause irreversible polynerization with considerable
heat build up.

11. TOXI COLOG CAL | NFORVATI 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)
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SKIN. The LD50 for skin absorption in rabbits is 20,000 ny/kg.
| NGESTION:  The oral LD50 for rats is >5000 ng/kg.

MJUTAGENI CI TY (EFFECTS ON GENETI C MATERI AL): Aninmal nutagenicity
studies were negative. In vitro nutagenicity studies were
negative in sonme in some cases and positive in others.

12. ECOLOGQ CAL | NFORMATI ON (For detail ed Ecol ogi cal data, wite or cal
the address or non-energency nunber shown in Section 1)

ENVI RONMENTAL FATE

MOVEMENT & PARTI TI ONI NG
Bi oconcentration potential is noderate. (BCF between 100
and 3000 or Log Pow between 3 and 5). Potential for nobility
in soil is |ow (Koc between 500 and 2000). Measured | og
octanol /water partition coefficient (log Pow is 3.7-3.9.
Soi | organic carbon/water partition coefficient (Koc) is
estimated to be 1800-4400. Henry's Law Constant (H) is
estimated to be <6.94E-09 atm nB/ nole. Log octanol/water
partition coefficient (log Pow is estinmated, using a
structural fragnment nmethod, to be 3. 84.

DEGRADATI ON & PERSI STENCE
Theoretical oxygen demand (ThOD) is calculated to be 2.35
p/p. In the atnospheric environment, material is estinated
to have a tropospheric half-life of 1.92 hr. Biodegradation
reached in Mdified Zahn-Wel | ens/ EMPA Test (OECD Test No.
302B) after 28 days: 12% 20-Day bi ochem cal oxygen denand
(BOD20) is <2.5%

ECOTOXI COLOGY:
Material is noderately toxic to aquatic organi sns on an acute
basis (LC50/ EC50 between 1 and 10 ng/L in nbst sensitive
species). Acute LC50 for water flea Daphnia nmagna is 1.3 ng/L.
Acute LC50 for fathead m nnow (Pinephales pronelas) is 3.1
nmg/ L. Toxicity to aquatic species occurs at concentrations
greater than water solubility. Maxi num acceptabl e toxi cant
concentration (MATC) in water flea Daphnia magna is 0.55 ny/L.
Gowh inhibition threshold in bacteriais > 42.6 ng C L.
I nhi bitory concentration (1C50) in OECD Activated Sl udge
Respiration Inhibition Test (OECD Test No. 209) is >100 ny/L.

13. DI SPOSAL CONSI DERATI ONS (See Section 15 for Regul atory | nformation)

(Continued on page 7)
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Dl SPCSAL: DO NOT DUMP | NTO ANY SEVERS, ON THE GROUND, OR | NTO
ANY BODY OF WATER. Al'l di sposal nethods nust be in conpliance
with all Federal, State/Provincial and |ocal |aws and
regul ations. Regulations may vary in different |ocations.
Waste characterizations and conpliance with applicable | aws
are the responsibility 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
USI NG THI S MATERI AL. THE | NFORMATI ON PRESENTED HERE PERTAI NS
ONLY TO THE PRODUCT AS SHI PPED I N I TS | NTENDED CONDI TI ON AS
DESCRI BED I N MSDS SECTI ON 2 (Conposition/Information On

I ngredi ents).

FOR UNUSED & UNCONTAM NATED PRCODUCT, the preferred options
include sending to a licensed, permtted: recycler,
reclaimer, incinerator or other thermal destruction device.

As a service to its customers, Dow can provi de nanes of
information resources to help identify waste nmanagenent
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 517-832-1556 for further details.

14. TRANSPORT | NFORVATI ON

DEPARTMENT OF TRANSPORTATION: For D.OT. regulatory infornmation
if required, consult transportation regulations, product shipping
papers or contact your Dow representative.

CANADI AN TDG | NFORVATI ON: For TDG regul atory information, if
required, 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
believed 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
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nunmer ous federal, state or provincial, and local |laws and regul ati ons.
See other sections for health and safety information.

U S. REGULATI ONS

SARA 313 | NFORVATION:  To the best of our know edge, this product
contains no chem cal subject to SARA Title |1l Section 313 supplier
notification requirenents.

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 nredi ate heal th hazard
Thi s product has been classified as "an i nmedi ate heath hazard"” due to
the potential for allergic skin reaction.

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.

OSHA HAZARD COVMUNI CATI ON STANDARD:

This product is a "Hazardous Chemical" as defined by the OSHA Hazard
Conmmuni cation Standard, 29 CFR 1910.1200.

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:

D2B - skin sensitizer
Refer el sewhere in the MSDS for specific warnings and

(Continued on page 9)
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REGULATORY | NFORMATI ON ( CONTI NUED)

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 Canadian Controlled Products Regul ati ons (CPR)
and the MSDS contains all the information required by the CPR

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

COVPONENTS: CAS # AMOUNT (%W w)
Reacti on product of 025085-99-8 100%
epi chl orohydrin &
bi sphenol A

CANADI AN ENVI RONVENTAL PROTECTI ON ACT ( CEPA):

All substances in this product are listed on the Canadi an Donestic
Subst ances List (DSL) or are not required to be |isted.

16. OTHER | NFORVATI ON

MBDS STATUS: Revised Sections 3, 5, 6, 7, 10 and 15 (Canadi an
Regul ati ons).
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The Information Herein Is Gven In Good Faith, But No Warranty,
Express O Inplied, |Is Made. Consult The Dow Chemi cal Conpany
For Further Information.



