MATERIAL SAFETY DATA SHEET

BAYER POLYMERS LLC

PRODUCT SAFETY & REGULATORY AFFAI RS
100 Bayer Road

Pittsburgh, PA 15205-9741

TRANSPORTATI ON EMERGENCY NON- TRANSPORTATI ON

CALL CHEMIREC: 800- 424- 9300 BAYER EMERGENCY PHONE. . .: (412) 923-1800
| NTERNATI ONAL: 703-527- 3887 BAYER | NFORMATI ON PHONE. : (800) 662-2927
1 CHEM CAL PRCODUCT | DENTI FI CATI ON:

PRODUCT NAME........: Desnodur E 744

PRODUCT CODE........: D302

CHEM CAL FAMLY.....: Aromatic |socyanate

SYNONYMS. . ..........: Polyisocyanate prepol ynmer based on M.

FORMULA. ............: Not Applicable

2 COVPCOSI T OV | NFORVATI ON ON | NGREDI ENTS:

I NGREDI ENT NAME
/ CAS NUMBER EXPOSURE LIM TS CONCENTRATI ON (%

Di phenyl met hane Dii socyanate (MDI) (2,2; 2,4)
26447-40-5 OSHA : Not Established Approx. 15 %

ACA H: Not Established

Non-i sonmer specific CAS nunber includes 2,2° MJ and 2,4 M.

Pol yi socyanat e based on M

Specific chenical identity is withheld as a trade secret.

OSHA : Not Established Approx. 50 %
ACGE H: Not Established

4,4’ - Di phenyl net hane Dii socyanate (MDI)

101- 68-8 OSHA .02 ppm Ceiling Approx. 35 %
.20 mg/ B Ceiling
ACA H: . 005 ppm TWA

.051 ng/n8  TWA
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EMERGENCY OVERVI EW

* *
* *
* WARNING Color: Yellow, Form Liquid; Odor: Slight *
* aromatic; My cause eye, skin, and respiratory tract *
* irritation; Harnmful if inhaled; May cause allergic *
* respiratory reaction; My cause allergic skin reaction; My *
* cause lung danmage; Toxic gases/funes are given off during *
* burning or thernal deconposition. *
* *

EE R R R I I R I R I R R R S I I R O R I R I

POTENTI AL HEALTH EFFECTS:

ROUTE(S) OF ENTRY..................: Skin Contact fromliquid and aerosols
(spray application). Inhalation. Although MDI is lowin volatility, an
i nhal ati on hazard can exist from MD aerosols or vapors formed during
heati ng, foam ng or spraying.

HUVAN EFFECTS AND SYMPTOVE OF OVEREXPOSURE:

ACUTE | NHALATION..............: M vapors or mist at concentrati ons above the
TLV can irritate (burning sensation) the nucous nenmbranes in the
respiratory tract (nose, throat, lungs) causing runny nose, sore throat,
coughi ng, chest disconfort, shortness of breath and reduced |ung function
(breathing obstruction). Persons with a preexisting, nonspecific bronchia
hyperreactivity can respond to concentrati ons below the TLV with simlar
synptons as well as asthma attack. Exposure well above the TLV nmay lead to
bronchitis, bronchial spasm and pul nonary edenma (fluid in lungs). These
effects are usually reversible. Chenical or hypersensitive pneunonitis,
with flu-1ike symptonms (e.g., fever, chills) has also been reported. These
synptons can be del ayed up to several hours after exposure.

CHRONI C | NHALATION. ...........: As a result of previous repeated overexposures
or a single |large dose, certain individuals devel op i socyanate
sensitization (chem cal asthma) which will cause themto react to a later
exposure to isocyanate at |evels well below the TLV. These synptons, which
can include chest tightness, wheezing, cough, shortness of breath or asthma
attack, could be i mediate or delayed (up to several hours after exposure).
Simlar to many non-specific asthmatic responses, there are reports that
once sensitized an individual can experience these synptonms upon exposure
to dust, cold air or other irritants. This increased |lung sensitivity can
persi st for weeks and in severe cases for several years. Overexposure to
i socyanates has al so been reported to cause |ung damage (i ncludi ng decrease
in lung function) which nay be pernanent. Sensitization can either be
tenporary or pernmanent.

ACUTE SKIN CONTACT............: |lsocyanates react with skin protein and
noi sture and can cause irritati on which may include the follow ng synptons:
reddeni ng, swelling, rash, scaling or blistering. Cured nmaterial is
difficult to renove
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3. HAZARDS | DENTI FI CATI ON ( Cont i nued)

CHRONI C SKIN CONTACT..........: Prolonged contact can cause reddening
swel ling, rash, scaling, blistering, and in sone cases, skin sensitization.
I ndi vi dual s who have skin sensitization can devel op these synptons from
contact with liquid or vapors. Animal tests have indicated that
respiratory sensitization can result fromskin contact with MDI. This data
reinforces the need to prevent direct skin contact with MD. (See
Toxi col ogi cal | nformation, SENSITI ZATI ON.)

ACUTE EYE CONTACT.............: Liquid, aerosols or vapors are irritating and
can cause tearing, reddening and swelling. |If left untreated, cornea
damage can occur and injury is slowto heal. However, damage is usually
reversible. See First Aid Measures for treatment.

CHRONI C EYE CONTACT...........: None Found

ACUTE INGESTION...............: Canresult inirritation and corrosive action

in the nouth, stonmach tissue and digestive tract. Synptons can include
sore throat, abdom nal pain, nausea, vomting and diarrhea

CHRONI C I NGESTION.............: None Found
CARCINOGENICI TY...............: Neither MD nor polynmeric MDI are listed by the
NTP, | ARC or regul ated by OSHA as carci nogens.
NTP. ......................... Not listed
IARC. . ....................... Not listed
CSHA. ........................ Not regulated
OHER. . . ..................... See results of two year inhalation study in

Toxi col ogi cal I nformation, CARCI NOGEN CI TY.

MEDI CAL CONDI TI ONS
AGGRAVATED BY EXPOSURE. .....: Asthma, other respiratory disorders
(bronchitis, enphysema, bronchial hyperreactivity), skin allergies, eczema

FIRST AID FOR EYES......: Flush with copi ous ambunt of water, preferably,
| ukewarmwater for at |east 15 minutes, holding eyelids open all the tine.
Ref er individual to physician or ophthal nol ogi st for i mediate foll ow up.

FIRST AID FOR SKIN......: Renove contam nated clothing. Wsh affected skin
thoroughly with soap and water. Wash contani nated cl ot hi ng t horoughly
bef ore reuse. For severe exposures, get under safety shower after renoving
clothing, then get nedical attention. For |esser exposures, seek mnedica
attention if irritation develops or persists after the area is washed.

FI RST AID FOR | NHALATI ON: Move to an area free fromrisk of further exposure.
Adm ni ster oxygen or artificial respiration as needed. btain nedica
attention. Asthmatic-type synptons nay devel op and nmay be i medi ate or
del ayed up to several hours. Consult physician should this occur

FIRST AID FOR INGESTION.: DO NOT INDUCE VOMTING Gve 1 to 2 cups of nilk or
water to drink. DO NOT d VE ANYTHI NG BY MOUTH TO AN UNCONSCI OUS PERSON
Consul t physi ci an.
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4. FI RST Al D MEASURES ( Conti nued)
NOTE TO PHYSICIAN.......: Eyes. Stain for evidence of corneal injury. If
cornea is burned, instill antibiotic steroid preparation frequently.
Wor kpl ace vapors have produced reversi bl e corneal epithelial edema
impairing vision. Skin. This conpound is a known skin sensitizer. Treat

synptomatically as for contact dermatitis or thernmal burns. |f burned,
treat as thernmal burn. |Ingestion. Treat synptomatically. There is no
specific antidote. |Inducing voniting is contraindi cated because of the

irritating nature of this compound. Respiratory. This conpound is a known
pul nonary sensitizer. Treatnment is essentially synptomatic. An individua
having a skin or pul monary sensitization reaction to this material should
be renmpoved from exposure to any isocyanate

5 FI RE FI GHTI NG MEASURES:

FLASH PONT.....................: 370.0 F (187.7 C) Pensky-Martens O osed Cup
(ASTM D- 93)

EXTINGU SHHNG MEDIA.............: Dry Chemical; Carbon D oxide; Foam Water

spray for large fires.

SPECI AL FI RE FI GHTI NG PROCEDURES: Full emrergency equi pnment with sel f-contained
breat hi ng apparatus and full protective clothing should be worn by
firefighters. During a fire, MD vapors and other irritating, highly toxic
gases may be generated by thermal deconposition or conbustion. (See
Stability and Reactivity). At tenperatures greater than 400 F (204 O
pol yneric MDI can pol ynerize and deconpose whi ch can cause pressure
build-up in closed containers. Explosive rupture is possible. Therefore,
use cold water to cool fire-exposed containers.

SPILL OR LEAK PROCCEDURES. .........: Evacuate and ventilate spill area; dike
spill to prevent entry into water system wear full protective equi pnent,
i ncluding respiratory equi pnent during clean-up. (See Enployee Protection
Recommendations). Major Spill: Call Bayer Corporation at 412/923-1800.
If transportation spill, call CHEMIREC 800/424-9300. |If tenporary contro
of isocyanate vapor is required, a blanket of protein foam (avail able at
nost fire departnments) may be placed over the spill. Large quantities may
be punmped into closed, but not seal ed, container for disposal. M nor
Spill: Absorb isocyanates with sawdust or other absorbent, shovel into
sui tabl e unseal ed containers, transport to well-ventilated area (outside)
and treat with neutralizing solution: mixture of water (80% with
non-ionic surfactant Tergitol TM\-10 (20%, or; water (90%, concentrated
ammoni a (3-8% and detergent (2% . Add about 10 parts of neutralizer per
part of isocyanate, with mxing. Al lowto stand uncovered for 48 hours to
et CO2 escape. Cean-up: Decontamnminate floor with decontam nation
solution letting stand for at |east 15 m nutes.
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6. ACCI DENTAL RELEASE MEASURES ( Conti nued)

DI STRI BUTI ON EMERCENCI ES. . ........: Bayer requires that CHEMIREC be i medi ately
notified (800-424-9300) when this product is unintentionally released from
its container during its course of distribution, regardless of the anount
rel eased. Distribution includes transportation, storage incidental to
transportation, |oading and unloading. Such notification nust be i nmedi ate
and nade by the person havi ng knowl edge of the rel ease.

STORACGE TEMPERATURE(M N MAX): 32 F (0 Q) /122 F (50 O

SHELF LIFE................... 6 nonths @77 F (25 O

SPECI AL SENSITIMITY.........: |If container is exposed to high heat, 400 F (204
C) it can be pressurized and possibly rupture. M reacts slowy with
water to form CO2 gas. This gas can cause seal ed contai ners to expand and
possi bly rupture.

HANDLI NG STORAGE PRECAUTIONS: Store in tightly closed containers to prevent
noi sture contam nation. Do not reseal if contam nation is suspected.
Avoid contact with skin and eyes. Do not breathe aerosols or vapors.
Warni ng properties (irritation of the eyes, nose and throat or odor) are
not adequate to prevent chronic overexposure frominhalation. This
material can produce asthmatic sensitization upon either single inhalation
exposure to a relatively high concentration or upon repeated inhal ation
exposures to | ower concentrations. Exposure to vapors of heated MDI can be
extrenely dangerous. Enployee education and training in the safe use and
handl ing of this conmpound are required under the OSHA Hazard Communi cation

St andar d.

8 PERSONAL PROTECTI ON:

EYE PROTECTI ON REQUI REMENTS. .......: Liquid chenmical goggles. Vapor resistant
goggl es shoul d be worn when contact lenses are in use. 1In a splash hazard

envi ronnment chem cal goggl es should be used in conbination with a full
face-shi el d.

SKI'N PROTECTI ON REQUI REMENTS. ......: Perneation resistant gloves (butyl rubber,
nitrile rubber, polyvinyl alcohol). However, please note that PVA degrades
in water. Cover as much of the exposed skin area as possible with

appropriate clothing. |If skin creams are used, keep the area covered by
the creamto a m ni mum
VENTI LATI ON REQUI REMENTS. ..........: Local exhaust should be used to maintain

| evel s bel ow the TLV whenever MDDl is processed, heated or spray applied.
Standard reference sources regarding industrial ventilation (ie., ACAH
I ndustrial Ventilation) should be consulted for gui dance about adequate
ventil ation.

RESPI RATOR REQUI REMENTS. .. .........: Concentrations greater than the TLV can
occur when MDI is sprayed, heated or used in a poorly ventilated area. In
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8. PERSONAL PROTECTI ON ( Conti nued)

such cases, or whenever concentrations of MD exceed the TLV or are not
known, respiratory protection must be worn. A supplied air respirator
(either positive pressure or continuous flow type) is required. In an
energency situation, a self-contained breathing apparatus nay be used. MDI
has poor warning properties, since the concentration at which MD can be
snelled is substantially higher than the nmaxi num exposure limt. Qbserve
OSHA regul ations for respirator use (29 CFR 1910.134).

MONFTORING ......................... |lsocyanate exposure |evels nust be
nonitored. Monitoring of airborne isocyanates in the breathing zone of
i ndi vi dual s shoul d becone part of the overall enployee exposure
characterization program Monitoring techniques have been devel oped by
Nl OSH, and OSHA. Upon request, Bayer Corporation can nake avail able
nmet hods which are nodifications of these NIOSH and OSHA net hods.

MEDI CAL SURVEI LLANCE. . .............: Medical supervision of all enployees who
handl e or cone in contact with i socyanates is recommended. These shoul d
i ncl ude preenpl oynent and periodic medi cal examinations w th pul monary
function tests (FEV, FVC as a mininmum). Persons with asthmatic-type
conditions, chronic bronchitis, other chronic respiratory di seases or
recurrent skin eczema or sensitization should be excluded fromworking with
i socyanates. Once a person is diagnosed as sensitized to an isocyanate, no
further exposure can be permtted.

ADDI TI ONAL PROTECTI VE MEASURES. ....: Safety showers and eyewash stations shoul d
be available. Educate and train enployees in safe use of product. Follow
all label instructions. For additional information, contact Bayer Product

Safety and Regul atory Affairs Departnent for Polyners.

9 PHYSI CAL AND CHEM CAL PROPERTI ES:

PHYSICAL FORM . ... ........: Li qui d

COOR ... Yel | ow

bR ...................... Slight aromatic
BOLINGPONT.............: Not established

MELTI NG FREEZI NG PO NT....: Not established

SOLUBILITY INWTER ......: Reacts slowly with water to |iberate CO2 gas.
SPECIFIC GRAVITY .........: 1.21 @77 F (25 O

BULK DENSITY..............: 10.1 I bs/ga

% VOLATI LE BY VOLUME. .....: Negligible

VAPCR PRESSURE ...........: Less than 10-5 mHg at 77 F (25 C) for MD
VAPOR DENSITY ............: 85 (M) (Ar =1)

STABILITY..................: This is a stable naterial.
HAZARDOUS POLYMERI ZATION...: My occur; Contact with noisture, other naterials
whi ch react with isocyanates, or tenperatures above 400 F (204 C), may
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10. STABI LI TY AND REACTI VI TY (Conti nued)

cause pol yreri zati on.

| NCOWATIBILITIES..........: Water, am nes, strong bases, alcohols. WII cause
sone corrosion to copper alloys and al um num

| NSTABI LI TY CONDI TIONS. ....: Contanmination with water.

DECOVPOSI TI ON PRODUCTS. . ...: By high heat and fire: carbon nonoxi de, oxides of

nitrogen, traces of HCN, MDl vapors or aerosols.

TOXICI TY DATA FOR D phenyl net hane Dii socyanate (Mononeric and Pol yneric)
ACUTE TOXI CI TY

ORAL LD50..........: Geater than 15,800 ng/ kg (Rat)
DERVAL LD50........: Greater 5010 but less than 7,940 ng/ kg (Rabbit)
| NHALATI ON LC50....: The 4-hour LC50 for polymeric MO in rats ranges from

370 to 490 ng/nB. The LC50 for mononeric MDI was estimated to be between 172
and 187 ng/ nB8.

EYE EFFECTS........: Slight to noderate irritation
SKIN EFFECTS.......: Slight to nbderate irritation
SENSI TI ZATION. .. ...: MJI has been shown to produce dermal sensitization in
| aboratory aninmals. Evidence of respiratory sensitization has al so been
observed in guinea pigs. In addition, there is sonme evidence suggestive of
cross-sensitization between different types of diisocyanates.
CHRONIC TOXICITY......: In a conbined chronic inhalation toxicity/oncogenicity

study, rats were exposed to an aerosol of polymeric MD for 6 hours per day, 5
days per week for one or two years. The exposure concentrations were 0, 0.2,
1.0 and 6.0 ng/nB8. M croscopic exanination of tissues revealed the effects of
irritation to the nasal cavity and lungs in aninmals exposed to 1.0 and 6.0

ng/ mM8. The No Qbservable Effect Level (NOEL) was 0.2 ng/nS.

CARCINOGENICI TY.......: In the study described above (See CHRONIC TOXI CI TY),

t he occurrence of pul nonary adenonas and a single pul nonary adenocarci nona was
considered to be related to MJ. These tunprs were observed only in rats
exposed to the high concentration of 6.0 ng/nS.

MUTAGENICI TY..........: Positive (Salnonella mcrosonme test with netabolic
activation; cell transfornmation assay) as well as negative (nouse |ynphona
specific locus nutation test with or without netabolic activation) results
have been observed "in vitro". However, MJ was negative in an "in vivo"
(rmouse m cronucl eus) assay.

DEVELOPMENTAL TOXICITY: Rats were exposed to polyneric MD at air
concentrations of 0, 1, 4 and 12 ng/n8 during days 6 - 15 of gestation
Mat ernal Toxicity (including nortality) was observed at the highest
concentration of 12 ng/ nB acconpanied by enbryo and fetal toxicity. However,
no teratogenic effects were observed even at this |lethal concentration
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ECOLOGY DATA FOR Di phenyl met hane Dii socyanate (Mononeric and Pol yneric)
AQUATIC TOXICITY...........: LC50 - 24 hr. (static): Greater than 500 ng/liter
for Daphnia magna, Limmea Stagnalis, and Zebra fish (Brachydanio rerio) for

bot h pol yneric and nononeric M.

WASTE DI SPOSAL METHOD. ......: Waste nust be disposed of in accordance with
federal, state, and local environmental control regulations. |Incineration
is the preferred nethod.

EMPTY CONTAI NER PRECAUTI ONS. : Enpty contai ners nust be handled with care due to
product residue. Decontami nate containers prior to disposal. Enpty
decont am nated contai ners should be crushed to prevent reuse. DO NOT HEAT
OR CUT EMPTY CONTAINER W TH ELECTRI C OR GAS TORCH. (See Fire Fighting
Measures and Stability & Reactivity). Gases nmmy be highly toxic.

TECHNI CAL SHI PPI NG NAME. .......: Methylene di phenyl diisocyanate

FREI GHT CLASS BULK.............: Methylene diphenyl diisocyanate

FRElI GHT CLASS PACKAGE..........: Chenmicals, NO (Isocyanate), NWVFC 60000
PRODUCT LABEL..................: Desnodur E 744

DOT ( DOVESTI C SURFACE)

PROPER SHI PPI NG NAME. . .........: Oher Regul ated Substances, Liquid, N O S.
* SEE NOTE BELOW

HAZARD CLASS OR DIVISION ......: 9

UNNA NUMBER. . .................: NA3082

PACKING GROUP .................0 |1l

HAZARDOUS SUBSTANCE. ...........: M, (Mthylene di phenyl diisocyanate)

DOT PRODUCT RQ I bs (kgs).......: 14285 | bs (6479.7 kgs)

HAZARD LABEL(S)................: Oass 9

HAZARD PLACARD(S)..............: Cass 9

* WHEN | N | NDI VI DUAL CONTAI NERS OF LESS THAN THE PRODUCT RQ THI S MATERI AL
SHI PS AS NON- REGULATED.
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14.  TRANSPORTATI ON | NFORMATI ON ( Cont i nued)
 Dor (continuedy
MO / | MDG CODE ( OCEAN)
HAZARD CLASS DI VI S| ON NUMBER . .: Non-Regul ated
| CAO / 1ATA (AR
HAZARD CLASS DI VI S| ON NUMBER . .: Non- -R-e;;;LJI-at ed

TSCA STATUS. . ...........

..... This product is hazardous under the criteria of
the Federal OSHA Hazard Communi cation Standard 29
CFR 1910. 1200.

..... On TSCA Inventory

CERCLA REPORTABLE QUANTITY..: 5000 Ibs for 4,4’ -Di phenyl nethane Diisocyanate,

SARA TITLE Il

CAS# 101-68-8.

SECTI ON 302 EXTREMELY
HAZARDOUS SUBSTANCES. .: None

SECTI ON 311/ 312

HAZARD CATEGORI ES

SECTI ON 313

TOXI C CHEM CALS. .

RCRA STATUS. . ...........

The follow ng chemicals
product specific health
be applicable for state
requi renents you shoul d

COVPONENT NAME
/ CAS NUMBER

...... Inmredi ate Heal th Hazard; Del ayed Heal th Hazard;

Reactive Hazard

..... 4,4 -D phenyl nret hane Diisocyanate, CAS# 101-68-8;
Approxi mately 35%

..... If discarded in its purchased form this product
woul d not be a hazardous waste either by listing
or by characteristic. However, under RCRA, it is
the responsibility of the product user to
determine at the tinme of disposal, whether a
mat eri al containing the product or derived from
the product should be classified as a hazardous
waste. (40 CFR 261. 20- 24)

are specifically listed by individual states; other
and safety data in other sections of the MSDS nmay al so
requi renents. For details on your regulatory

contact the appropriate agency in your state.

CONCENTRATI ON STATE CODE

Di phenyl met hane Dii socyanate (MDl) (2,2; 2,4)

26447-40-5
Pol yi socyanat e based on

Approx. 15 % PA3, N4
VDI

NJTSRN (31765300002) - 5341P

Pr oduct Code: D302

Approx. 50 % PA3, NJ4

MSDS Page 9
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15. REGULATORY | NFORMATI ON ( Cont i nued)

COVPONENT  NAME

/ CAS NUMBER CONCENTRATI ON STATE CODE
4,4’ - Di phenyl net hane Dii socyanate (MDI)
101-68-8 Approx. 35 % PA1, FL, IL, MA, R, NJ1, NJ4, C\2
FL Fl ori da Substance Li st

IL Il1linois Toxic Substances List

MA = Massachusetts Hazardous Substance Li st

NJ1 = New Jersey Hazardous Substance Li st

NJ4 = New Jersey Other - included in 5 predom nant ingredients > 1%
NJTSRN = New Jersey Trade Secret Regi stry Nunber

PA1 = Pennsyl vani a Hazardous Substance Li st

PA3 = Pennsyl vani a Non- hazardous present at 3% or greater.

Rl = Rhode |sland List of Designated Substances

CN2 = Canada WHM S I ngredi ent Disclosure List over 0.1%

CALI FORNI A PROPGCSI TI ON 65
To the best of our know edge, this product contains no levels of listed
subst ances, which the state of California has found to cause cancer, birth
defects or other reproductive effects.

NFPA 704M RATI NGS: Heal th Fl ammabi lity Reactivity O her
3 1 1
O=Insignificant 1=Slight 2=Mdderate 3=Hi gh 4=Extremne

HM S RATI NGS: Heal th Fl ammabi lity Reactivity
3* 1 1
0=M ni mal 1=Slight 2=Mbderate 3=Serious 4=Severe
*=Chroni c Health Hazard

Bayer’ s met hod of hazard communication is conprised of Product Labels and
Material Safety Data Sheets. HM S and NFPA ratings are provided by Bayer as a
cust omer service.

REASON FOR ISSUE. .........: Revising Toxicol ogical Information, Transportation
Information, and Regulatory Information; Formatting to the ANSI 16 Section
MSDS.

PREPARED BY...............: G L. Copeland

APPROVED BY...............: J. H Chapman

APPROVAL DATE.............: 01/01/1996

SUPERSEDES DATE...........: 06/15/1995

MSDS NUMBER. ..............: 07922
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This information is furnished without warranty, expressed or inplied, except
that it is accurate to the best know edge of Bayer Corporation. The data on
this sheet relates only to the specific material designated herein. Bayer
Cor poration assunes no |l egal responsibility for use or reliance upon these
dat a.
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