Material Safety Data Sheet <>

1. CHEM CAL PRODUCT & COMPANY | DENTI FI CATI ON Page: 1
24- Hour Energency Phone Nunber: 517-636-4400
Product: ETHYLENE GLYCOL, REGULAR GRADE
Product Code: 30478
Ef fective Date: 09/25/00 Date Printed: 10/24/00 MSD: 000597
The Dow Chem cal Conpany, Mdland, M 48674
Custoner Information Center: 800-258-2436

2. COVPCSI TI ON/ | NFORMATI ON ON | NGREDI ENTS
Et hyl ene gl ycol CAS# 000107-21-1 >99%

3. HAZARDS | DENTI FI CATI ON
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* Colorless. Viscous liquid. Slight odor. My be fatal if *
* swal l owed. Toxic funes are released in fire situations. *
* Sli ppi ng hazard. *
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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. Vapors or msts may cause eye
irritation.

SKIN. Essentially nonirritating to skin. Repeated skin exposure
to large quantities may result in absorption of harnful anpounts.
Massi ve contact with damaged skin or of material sufficiently
hot to burn skin may result in absorption of potentially |etha
anount s.

I NGESTI ON:  Single dose oral toxicity is considered to be
noderate. Excessive exposure may cause central nervous system
ef fects, cardiopul nonary effects (netabolic acidosis), and
kidney failure. Small anmounts swal |l owed incidental to nornal
handl i ng operations are not |ikely to cause injury; however,
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swal | ow ng anbunts |arger than that nmay cause serious injury,
even deat h.

| NHALATI ON: At room tenperature, exposures to vapors are
m ni mal due to physical properties; higher tenperatures nay
generate vapor levels sufficient to cause adverse effects.

SYSTEM C (OTHER TARGET ORGAN) EFFECTS: Excessive exposure nay
cause irritation to upper respiratory tract. Cbservations in
ani mal s include kidney and liver effects and deposition of
calciumsalts in various tissues after long-termdietary
i nt ake of ethylene glycol.

CANCER | NFORMATI ON: Et hyl ene gl ycol did not cause cancer in |ong-
term ani mal studies.

TERATOLOGY (Bl RTH DEFECTS): Based on ani mal studies, ingestion of
very | arge anounts of ethylene glycol appears to be the major
and possibly only route of exposure to produce birth defects.
Exposures by inhalation (tested nose-only in animals to prevent
i ngestion) or skin contact, the primary routes of occupational
exposure, had mninmal or essentially no effect on the fetus.

REPRODUCTI VE EFFECTS: Ingestion of |arge amounts of ethylene
gl ycol has been shown to interfere with reproduction in animals.
Specifically, growh retardation and decreased litter size in
rats and m ce and decreased mating frequency in mce were
obser ved.

4. FIRST AID
EYE: Flush eyes with plenty of water.
SKIN.  Wash off in flow ng water

I NGESTION:  If swallowed, induce vomting inmediately as
di rected by nedical personnel. Never give anything by nouth
to an unconsci ous person. Consult nedical personnel.

| NHALATI ON: Renove to fresh air if effects occur. Consult a
physi ci an.

NOTE TO PHYSICIAN.  Early adm nistration of ethanol may counter
the toxic effects of ethylene glycol -- netabolic acidosis
and renal danmage. Henodialysis or peritoneal dialysis have
been of benefit. New Eng. J. Med. 304:21 1981. 4-nethyl
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pyrazole is an effective bl ocker of al cohol dehydrogenase and
is avail abl e now as fonepizole (Antizol) (R) and shoul d be
used in the treatnent of ethylene glycol, diethylene glycol
and nmet hanol intoxication if available. Supportive care.
Treat nent based on judgenent of the physician in response

to reactions of the patient.

5. FI RE FI GHTI NG MEASURES

FLAMVABLE PROPERTI ES
FLASH PO NT: 320F*
METHOD USED: COC
AUTO GNI TI ON TEMPERATURE: Not avail abl e

* Flash point by PMCC for triethylene glycol is 350F, 177C and
for tetraethylene glycol is 400F, 204C

FLAMVABI LI TY LIMTS
LFL: Not determ ned
UFL: Not determ ned

HAZARDOUS COVBUSTI ON PRODUCTS: During a fire snoke may contain
the original material in addition to unidentified toxic and/or
irritating conpounds. Hazardous conbustion products may include
and are not limted to carbon nonoxi de and carbon di oxi de.

OTHER FLAMVABI LI TY | NFORVATI ON: Vi ol ent steam generation or
eruption nmay occur upon application of direct water streamto
hot liquids. Spills of these organic liquids on hot fibrous
insulations may lead to |l owering of the autoignition
tenperatures possibly resulting in spontaneous conbusti on.
Container may rupture fromgas generation in a fire situation

EXTI NGUI SHI NG MEDI A:  Water fog or fine spray, carbon dioxide,
dry chemi cal and foam Al cohol resistant foans (ATC type) are
preferred if available. General purpose synthetic foans
(i ncluding AFFF) or protein foanms may function, but nuch |ess
effectively. Do not use direct water stream My spread
fire.

FI RE FI GHTI NG | NSTRUCTI ONS: Keep people away. Isolate fire
area and deny unnecessary entry. Burning liquids may be
moved by flushing with water to protect personnel and m nim ze
property damage. Burning liquids may be extingui shed by
dilution with water. Do not use direct water stream My
spread fire. Fight fire fromprotected |ocation or safe
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di stance. Consider use of unmanned hose hol der or nonitor
nozzles. Use water spray to cool fire exposed containers and
fire affected zone until fire is out and danger of re-ignition
has passed. Immediately withdraw all personnel fromarea in
case of rising sound fromventing safety device or discoloration
of the container. Move container fromfire area if this is
possi bl e wi t hout hazard.

PROTECTI VE EQUI PMENT FOR FI RE FI GHTERS: War positive-pressure,
sel f-contai ned breat hing apparatus (SCBA) and protective fire
fighting clothing (includes fire-fighting hel met, coat, pants,
boots and gloves). |If protective equipnent is not avail able or
not used, fight fire froma protected |ocation or safe distance.

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

PROTECT PEOPLE: C ear non-emergency personnel from area.

PROTECT THE ENVI RONVENT: Contain material to prevent contam -
nation of soil, surface water or ground water.

CLEANUP: Small spills: Absorb with naterials such as: cat
litter, sand, sawdust, vermculite and Zorb-AI(R) or Hazorb(R)
Large spills: Dike and punp into suitable and properly
| abel ed cont ai ners.

7. HANDLI NG AND STORAGE

HANDLI NG Accunul ati on of this product on surfaces can cause
slippery conditions when wet.

STORACGE: Keep out of reach of children. Product nmay becone a
solid at tenperatures below 8F, -13C. Do not store near food,
foodstuffs, drugs or potable water supplies. For nore storage
and handling information refer to bulletin titled "A Guide to
G ycol s'.

8. EXPOSURE CONTROLS/ PERSONAL PROTECTI ON

ENG NEERI NG CONTROLS: Provi de general and/or |ocal exhaust
ventilation to control airborne |evels bel ow the exposure
gui delines. Local exhaust ventilation may be necessary for sone
oper ati ons.

PERSONAL PROTECTI VE EQUI PVENT

(Continued on page 5)
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EYE PROTECTI ON: Use safety glasses. |f vapor exposure causes
eye disconfort, use a full-face respirator

SKI N PROTECTI ON: When prol onged or frequently repeated contact
coul d occur, use protective clothing inpervious to this

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

RESPI RATORY PROTECTI ON: At nospheric | evels shoul d be mai ntai ned
bel ow t he exposure guideline. For nobst conditions, no
respiratory protection should be needed; however, if nateri al
is heated or sprayed, use an approved air-purifying
respirator.

EXPOSURE GUI DELINE(S): Ethylene glycol: ACGH TLV is 100 ng/ n8,
Ceiling, A4. OSHA PEL is 50 ppm Ceiling. PELs are in accord
with those recomended by OSHA, as in the 1989 revision of PELs.

9. PHYSI CAL AND CHEM CAL PROPERTI ES

APPEARANCE: Col orl ess 1iquid.

ODOR: Sl ght

VAPOR PRESSURE: 0.12 nmmHg @ 25C

VAPOR DENSI TY: 2.14

BO LING PO NT: 387.1F 197C

SOLUBI LITY I N WATER: Conpl etely m sci bl e.
SPECI FI C GRAVITY: 1.1155 @ 20/ 20C

10. STABILITY AND REACTIVITY

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

CONDI TIONS TO AVA D:  Product can deconpose at el evated

tenperatures. Generation of gas during deconposition can
cause pressure in closed systens.

| NCOVPATI BI LI TY WTH OTHER MATERI ALS: Avoid contact with strong
aci ds, strong bases and strong oxidi zers.

HAZARDOUS DECOWMPCSI TI ON PRODUCTS: Hazar dous deconposition

products depend upon tenperature, air supply and the presence
of other materials. Hazardous deconposition products nay
include and are not limted to al dehydes, ethers, ketones and

(Continued on page 6 , over)
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organi c aci ds.
HAZARDOUS POLYMERI ZATION: W1 I not occur.

11. TOXI COLOd CAL | NFORVATI ON (See Section 3 for Potential Health
Ef fects. For detailed toxicological data, wite or call the
address or non-energency nunber shown in Section 1)

SKIN:  The dernmal LD50 has not been determ ned.

| NGESTION: The lethal dose in hunans is estinmated to be 30z. or
100m . The oral LD50 for rats is between 6000-13, 000 ny/kg.

MUTAGENI CI TY (THE EFFECTS ON GENETIC MATERIAL): In vitro
nmut ageni city studies were negative. Animal nutagenicity studies
wer e negati ve.

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

ENVI RONMVENTAL FATE

MOVEMENT & PARTI TI ONI NG  Bioconcentration potential is | ow
(BCF l ess than 100 or Log Kow |l ess than 3). Log octanol/water
partition coefficient (log Kow is -1.36. Henry's Law
Constant (H) is 6.0E-08 atmnB/nol. Bioconcentration factor
(BCF) is 10 in golden orfe.

DEGRADATI ON & TRANSFORMATI ON: Bi odegr adati on under aerobic
static | aboratory conditions is high (BOD20 or BOD28/ ThOD
greater than 40%. 5-Day biochem cal oxygen demand (BOD5) is
0.78 p/p. 10-Day bi ochem cal oxygen demand (BOD10) is
1.06 p/p. 20-Day biochem cal oxygen denmand (BOD20) is
1.15 p/p. Theoretical oxygen demand (ThOD) is calculated to
be 1.29 p/p. Biodegradation may occur under both aerobic and
anaerobic conditions (in either the presence or absence of
oxygen). Inhibitory concentration (1C50) in CECD "Activated
Sl udge, Respiration Inhibition Test" (CQuideline # 209) is
<1000 ng/L. Degradation is expected in the atnospheric
environnent within days to weeks.

ECOTOXI COLOGY: Material is practically non-toxic to aquatic
organi sns on an acute basis (LC50 greater than 100 ng/L in nost
sensitive species). Acute LC50 for fathead m nnow (Pi mephal es
pronmel as) is 51000 ng/L. Acute LC50 for bluegill (Lepom s

(Continued on page 7)
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macrochirus) is 27540 ng/L. Acute LC50 for rainbow trout
(Oncor hynchus nyki ss) is about 18000-46000 ng/L. Acute LC50
for guppy (Poecilia reticulata) is 49300 ng/L. Acute LC50 for
water flea (Daphnia magna) is 46300-51100 ng/L. Acute LC50 for
t he cl adoceran Ceri odaphnia dubia is 10000-25800 ng/L. Acute
LC50 for crayfish is 91430 ng/L. Acute LC50 for brine shrinp
(Artem a salina) is 20000 ng/L. Acute LC50 for golden orfe
(Leuci scus idus) is greater than 10000 ng/L. Acute LC50 for
gol dfish (Carassius auratus) is greater than 5000 ng/L. G owth
i nhibition EC50 for green al ga Sel enastrum capricornutumis
9500- 13000 ng/ L.

13. DI SPOSAL CONSI DERATI ONS (See Section 15 for Regulatory Infornmation)

DI SPOSAL: DO NOT DUVP | NTO ANY SEVWERS, ON THE GROUND OR | NTO ANY
BODY OF WATER. All di sposal nethods nust be in conpliance with
all Federal, State/provincial and |ocal |aws and regul ati ons.
Regul ations may vary in different |ocations. WAste character-

i zations and conpliance with applicable |aws are the responsi -
bility 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

I NFORVATI ON PRESENTED HERE PERTAINS ONLY TO THE PRODUCT AS

SHI PPED I N I TS | NTENDED CONDI TI ON AS DESCRI BED | N MSDS SECTI ON 2
(Conposition/Information On Ingredients).

FOR UNUSED & UNCONTAM NATED PRODUCT, the preferred options in-
clude sending to a licensed, permitted: incinerator or other
t hermal destruction device.

As a service to its custoners, Dow can provi de nanmes of
information resources to help identify waste nanagenent
conpani es and other facilities which recycle, reprocess or
manage chem cals or plastics, and that manage used druns.
Tel ephone Dow s Custonmer Information Center at

800- 258- 2436 or 517-832-1556 for further details.

14. TRANSPORT | NFORVATI ON

CANADI AN TDG | NFORMATI ON:

For TDG regul atory information, if required, consult transportation
regul ations, product shipping papers or your Dow representative.

For DOT regulatory information, if required, consult transportation
regul ations, product shipping papers, or your Dow representative.

15. REGULATORY | NFORVATI ON (Not nmeant to be all-inclusive--selected
regul ati ons represented)

(Continued on page 8 , over)
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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 |local |aws. The follow ng
specific information is nade for the purpose of conplying with

nunmer ous federal, state or provincial, and |local |laws and regul ati ons.
See ot her sections for health and safety infornation.

U S. REGULATI ONS

SARA 313 | NFORVATI ON:  This product contains the foll ow ng substances
subject to the reporting requirenents of Section 313 of Title Il of
t he Superfund Amendnents and Reaut horization Act of 1986 and 40 CFR
Part 372:

CHEM CAL NANME CAS NUMBER  CONCENTRATI ON

ETHYLENE GLYCCL 000107-21-1 99 %

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 Anendnent and Reaut horization Act of 1986 (SARA Title IIl) and
i s considered, under applicable definitions, to neet the foll ow ng

cat egori es:

An i medi ate health hazard
A del ayed heal th hazard

TOXI C SUBSTANCES CONTROL ACT ( TSCA)

Al'l ingredients are on the TSCA inventory or are not required to be
listed on the TSCA i nventory.

STATE RI GHT-TO- KNOW The fol | owm ng product conponents are cited on
certain state lists as nentioned. Non-listed conponents may be shown

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

in the conposition section of the MSDS

CHEM CAL NANME CAS NUMBER LI ST
ETHYLENE GQYCCL 000107-21-1 NJ3 PAl1 PA3
NJ 2

NJ2=New Jer sey Environnental Hazardous Substance (present at greater
than or equal to 1.09%.

NJ3=New Jersey Workpl ace Hazardous Substance (present at greater than
or equal to 1.0%.

PAl=Pennsyl vani a Hazardous Substance (present at greater than or equal
to 1.0%.

PA3=Pennsyl vani a Envi ronnmental Hazardous Substance (present at greater
than or equal to 1.0%.

CSHA HAZARD COVMUNI CATI ON STANDARD:

This product is a "Hazardous Chem cal" as defined by the OSHA Hazard
Communi cati on Standard, 29 CFR 1910.1200.

COVMPREHENSI VE ENVI RONMVENTAL RESPONSE COMPENSATI ON AND LI ABI LI TY ACT
(CERCLA, or SUPERFUND) :

Thi s product contains the follow ng substance(s) |isted as "Hazardous
Subst ances" under CERCLA which nmay require reporting of rel eases:

Cat egory:
Chem cal Nane CASH RQ % i n Product
Et hyl ene G ycol 000107-21-1 5000 I bs > 99%

CANADI AN REGULATI ONS

VWHM S | NFORVATI ON: The Canadi an Wor kpl ace Hazardous Material s
I nformati on System (WHM S) Cl assification for this product is:

D2A - material is teratogenic, enbryotoxic, or fetotoxic
Ref er el sewhere in the MSDS for specific warnings and
safe handling information. Refer to the enployer's

(Continued on page 10) , over)
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REGULATORY | NFORMATI ON ( CONTI NUED)

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 Controll ed Products and/or on the |ngredient
Di scl osure List (Canadi an HPA section 13 and 14):

COVPONENTS: CAS # AMOUNT (%W W)
Et hyl ene gl ycol CAS# 000107-21-1 >99%

16. OTHER | NFORVATI ON
HAZARD RATI NG SYSTEM
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA) RATI NGS:

Heal t h 1
Flammabi l ity 1
Reactivity 0

NOTE: NOT FOR USE | N THE MANUFACTURE OF FOOD OR PHARMACEUTI CALS.
MBDS STATUS: Revi sed Sections 5, 10 and 16.
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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.



