MATERI AL SAFETY DATA SHEET

FOR EMERGENCY ASSI STANCE | NVOLVI NG CHEM CALS
CALL CHEMIREC (800) 424-9300

VW&R CODE: LA1233

Uni on Carbi de urges each custoner or recipient of this MSDS to study it
carefully to become aware of and understand the hazards associated with
the product. The reader should consider consulting reference works or
i ndi vidual s who are experts in ventilation, toxicology, and fire
prevention, as necessary or appropriate to use and understand the data
contained in this MSDS

To pronote safe handling, each custonmer or recipient should: 1) Notify
its enpl oyees, agents, contractors and others whomit knows or believes
will use this material of the information in this MSDS and any ot her

i nformati on regardi ng hazards or safety; 2) Furnish this sane
information to each of its custoners for the product; and 3) Request
its custoners to notify their enployees, custoners, and other users of
the product of this information.
1. Cheni cal Product and Conpany ldentification

1.1 ldentification

Product Name NORKOOL(TM DI LUTE SLH 225D

Cheni cal Nane Aqueous I|nhibited Ethylene dycol Solution
Chenmical Famly dycols

Forrmul a Not applicable (m xture)

Synonym PM 225

1.2 Conpany ldentification

Supplier: Union Carbide Canada Inc.
Suite 360
7400 Les Galeries d' Anjou Bl vd.
Anj ou, Quebec H1M 3M

Manuf acturer: Uni on Carbi de Corporation

39 Add Ridgebury Road
Danbury, CT 06817-0001

Prepared By: Product Safety Departnment

Print Date: 2000 12 04

1.3 Enmergency Tel ephone Nunber

24 hours a day: (514) 640-6400



Nunber for non-energency questions concerning MSDS: (514) 493-2666

2. Conposition Information
Conmponent CAS # % W W Hazar d
Et hyl ene gl ycol 107-21-1 >= 45 <= 55 %toxic

Wat er and processing Not available >= 45 <= 55 % WHM S: not hazardous
additives

Di pot assi um hydrogen 7758-11-4 >= 1 <= 3 % WHM S: not hazardous
phosphat e

Sodiumnitrite 7632-00-0 <= 1% toxic; oxidizer

3. Hazards ldentification

3.1 Enmergency Overview

Appear ance Transl ucent green
Physi cal State Liquid
Odor MId

Hazar ds of
product
Danger!
Harnful or fatal if swall owed.
Causes eye and skin irritation
Prol onged or repeated breathing of aerosol or
vapor is harnful

May cause ki dney and nervous system danage.
Cont ai ns ethyl ene glycol - causes birth defects in
| aboratory ani mal s.

3.2 Potential Health Effects

Potential Effects of a Single Acute Exposure

I nhal ation May cause irritation of the nose and throat wth headache,
particularly frommst. H gh vapor concentrations caused, for exanple,
by heating the material in an enclosed and poorly ventil ated
wor kpl ace, may produce nausea, voniting, headache, dizziness, and
i rregul ar eye novenents.

Eye Cont act Injury to the cornea is not expected. Liquid, vapor, or

m st causes irritation, experienced as stinging, excess blinking and
tear production, with excess redness of the conjunctiva.
Ski n Cont act No evidence of harnful effects from avail able information.

Ski n Absorption No evi dence of harnful effects from avail able
i nformati on.



Swal | owi ng May cause abdom nal disconfort or pain, nausea, vomting,
di zzi ness, drowsiness, mmlaise, blurring of vision, irritability, |unbar
pain, oliguria, urenma, and central nervous system effects, including
irregul ar eye novenents, convul sions and coma. Cardiac failure,
pul monary edemn, and severe ki dney danmage nay devel op. May be fatal
A few reports have been published describing the devel opnent of weakness
of the facial muscles, dimnished hearing, and difficulty with
swal |l owi ng, during the |ate stages of severe poi soning.

Chronic, Prolonged or Repeated Exposure

Potential Effects of Repeated Exposure Repeat ed i nhal ati on of ethyl ene
gl ycol nmist may produce signs of central nervous systeminvol vement,
particul arly dizziness and nystagmnus.

O her Potential Effects of Exposure Repeat ed skin contact with

et hyl ene glycol may, in a very snmall proportion of cases, cause
sensitization with the devel opment of allergic contact dermatitis.

The incidence is significantly less than 1% with the undiluted materi al

Medi cal Conditions Aggravated by Exposure
May aggravate an existing kidney disease.
3.3 Potential Environmental Effects

See Section 12 for Ecol ogical |nformation.

4. First Aid Procedures

4.1 Inhal ation
Renmove to fresh air. Cbtain nedical attention if synptons persist.

4.2 Eye Contact
Fl ush eyes thoroughly with water for several mnutes. Renpbve contact
| enses, if worn.

4.3 Skin Contact

Renove contami nated clothing. Wsh skin with soap and water. |If
irritation persists or if contact has been prol onged, obtain nedica
attention.

4.4 Swal | owi ng

If patient is fully conscious, give two glasses of water. Induce
vomting. This should be done only by nedical or experienced first-aid
personnel. Obtain nmedical attention without delay. |f nedical advice is
del ayed, and if the person has swall owed a noderate volunme of materia
(a few ounces), then give three to four ounces of hard |liquor, such as
whi skey. For children, give proportionally less liquor, according to
wei ght .

4.5 Notes to Physician
It is estimated that the lethal oral dose to adults is of the order of
1.0 mM/kg. Ethylene glycol is metabolized by al cohol dehydrogenase to
various netabolites including glycoal dehyde, glycolic acid and oxalic
aci d, which cause an el evated ani on-gap netabolic acidosis and rena
tubular injury. The signs and synptons in ethylene glycol poisoning are
those of nmetabolic acidosis, CNS depression, and kidney injury.
Urinal ysis may show al bum nuria, hematuria, and oxaluria. Cinica



chemi stry may reveal anion-gap netabolic acidosis and urenia. The
currently recomrended nedi cal nanagenent of ethylene glycol poisoning

i ncludes elimnation of ethylene glycol and netabolites, correction of
nmet abol i ¢ aci dosis, and prevention of kidney injury. It is essential to
have i medi ate and followup urinalysis and clinical chem stry. There
shoul d be particul ar enphasi s on aci d-base bal ance and renal function
tests. A continuous infusion of 5% sodi um bi carbonate with frequent
monitoring of electrolytes and fluid balance is used to achieve
correction of metabolic acidosis and forced diuresis. As a conpetitive
substrate for al cohol dehydrogenase, ethanol is antidotal. G ven in the
early stages of intoxication, it blocks the formation of nephrotoxic

nmet abolites. A therapeutically effective blood concentration of ethano
is in the range 100-150 ng/dl, and should be achieved by a rapid | oading
dose and nmi ntai ned by intravenous infusion. For severe and/or
deteriorating cases, henodialysis may be required. Dialysis should be
considered for patients who are synptomatic, have severe netabolic

aci dosis, a blood ethylene glycol concentration greater than 25 ng/dl,
or conproni se of renal functions. A nore effective intravenous antidote
for physician use is 4-nethyl pyrazole, a potent inhibitor of alcoho
dehydr ogenases, which effectively blocks the formation of toxic

net abolites of ethylene glycol. It has been used to decrease the

nmet abol i ¢ consequences of ethylene glycol poisoning before netabolic

aci dosis, comn, seizures, and renal failure have occurred. A generally
recommended protocol is a |oading dose of 15 ng/kg foll owed by 10 ng/ kg
every 12 hr for 4 doses, and then 15 ng/kg every 12 hr until ethylene

gl ycol concentrations are below 20 ng/ 100 m . Slow intravenous infusion
is required. Since 4-nethyl pyrazole is dialyzable, increased dosage may
be necessary during henodial ysi s.

Addi tional therapeutic neasures may include the adm nistration of
cofactors involved in the netabolism of ethylene glycol. Thiam ne (100
ng) and pyridoxine (50 ng) should be given every six hours. Pul nobnary
edema with hypoxemi a has been described in a nunber of patients
foll owi ng poisoning with ethylene glycol. The nmechani sm of production
has not been el ucidated, but it appears to be non-cardiogenic in origin
in several cases. Respiratory support with nmechanical ventilation and
positive end expiratory pressure may be required. There may be crania
nerve involvenent in the late stages of toxicity from swal |l owed ethyl ene
glycol. In particular, effects have been reported involving the
seventh, eighth and ninth cranial nerves, presenting with bilatera
facial paralysis, dinmnished hearing, and dysphagi a.

5. Fire Fighting Measures

5.1 Fl anmabl e Properties

Fl ash Point - Closed Cup: Pensky-Martens Closed Cup ASTM D 93 None.
Fl ash Point - Open Cup: C eveland Open Cup ASTM D 92 None.

Aut oi gnition Tenperature: Not currently avail able.

Flammabl e Limts In Air:

Lower Not Determni ned, Aqueous System

Upper Not Determ ned, Aqueous System

5.2 Extinguishing Media

Non- f | ammabl e (aqueous solution): After water evaporates, renaining
material will burn. Use alcohol-type or all-purpose-type foam applied

by manufacturer's recomendedt echni ques for large fires. Use carbon
di oxi de or dry chem cal nedia for small fires.



5.3 Extinguishing Media to Avoid
No information currently avail abl e.

5.4 Special Fire Fighting Procedures
No information currently avail abl e.

5.5 Special Protective Equi pnent for Firefighters
Use sel f-contai ned breathing apparatus and protective clothing.

5.6 Unusual Fire and Expl osi on Hazards
During a fire, amonia and nitrogen-contai ni ng conpounds nmay be produced.

5.7 Hazardous Combustion Products

Burni ng can produce the follow ng products: Carbon nonoxi de and/ or
carbon di oxi de. Ammoni a and nitrogen-containi ng conpounds. Carbon
nmonoxi de is highly toxic if inhaled; carbon dioxide in sufficient
concentrations can act as an asphyxiant. Acute exposure to the products
of conbustion may result in irritation of the respiratory tract.

6. Accidental Rel ease Measures

Steps to be taken if Material is Released or Spilled:

Large spills should be contained and collected. Small spills can be
coll ected or may be absorbed with appropriate liquid absorbing materi al
Al spill response and di sposal should be carried out in accordance
with federal, provincial, and |ocal regul ations.

Personal Precautions: War suitable protective equi prment.

7. Handling and Storage
7.1 Handli ng

General Handling

Do not swal | ow

Avoid contact with eyes, skin and cl ot hing.

Avoi d prol onged or repeated breathing of aerosol and vapor
Keep contai ner cl osed.

Use with adequate ventilation

Wash thoroughly after handling.

FOR | NDUSTRY USE ONLY.
Ventilation
General (nechanical) roomventilation may be adequate, if handl ed at
anbi ent tenperatures or in covered equipnment. |If anbient tenperatures
are exceeded or operations exist which may produce nisting, |ocal exhaust
ventilation or other engineering controls may be required.
Ot her Precautions
Do not mx with anmines. A nitrosamine, which may cause cancer, nay be
formed.
7.2 Storage
No information currently avail abl e.

8. Exposure Controls and Personal Protection

8.1 Exposure Limts



Conmponent Exposure Linmts Skin Form
Et hyl ene gl ycol 100 ng/nmB8 CEILING ACG H Aeroso

100 ng/ nB CEI LI NG UCC Aer osol and Vapor

Consult local authorities for reconmended exposure linmts

In the Exposure Limits Chart above, if there is no specific qualifier

(i.e., Aerosol) listed in the Form Colum for a particular limt, the

listed limt includes all airborne forms of the substance that can be
i nhal ed.

A "Yes" in the Skin Colum indicates a potential significant contribution
to overall exposure by the cutaneous (skin) route, including rnucous
menbranes and the eyes, either by contact with vapors or by

direct skin contact with the substance. A "Blank" in the Skin Colum

i ndi cates that exposure by the cutaneous (skin) route is not a potentia
significant contributor to overall exposure.

8.2 Personal Protection

Respiratory Protection:

I f personnel exposure exceeds exposure linmts (Section 8.1) for

et hyl ene glycol at any time, select appropriate respiratory protection
equi pnent. NI OSH- approved at nosphere-supplying respirator or a

NI OSH approved air-purifying respirator with organi c vapor cartridge
and dust/nmist pre-filter is reconmended.

Ventil ati on:

General (nechanical) roomventilation may be adequate, if handl ed at
anbi ent tenperatures or in covered equipnment. |If anbient

tenperatures are exceeded or operations exist which may produce

m sting, |local exhaust ventilation or other engineering controls nay be
required.

Eye Protection:
Monogoggl es or faceshield

Protective G oves:
Nat ur al Rubber

Neopr ene
Nitrile (NBR)
But yl

Pol yvi nyl chl oride coated

Ot her Protective Equi pnent:

Eye Bath, Safety Shower

8.3 Engi neering Controls



No information currently avail abl e.

9. Physi cal and Chem cal Properties

Physi cal State: Li quid

Appear ance: Transl ucent green

pH: Not currently avail abl e.

Solubility in Water (by weight): 20 °C 100 %
Odor : Mld

Percent Vol atiles : 98.0 W%

Boi | i ng Point (760 nmHg): 107.3 °C 225.14 °F
Freezi ng Point: -38 °C -36 °F

Specific Gravity (H20 = 1): 1.079 20 °C/ 20 °C
Vapor Pressure at 20°C 1.77 kPa 13. 3 mrHg
Vapor Density (air = 1): 1

Evaporati on Rate (Butyl Acetate = 1): 0.79

Mel ti ng Point: Not applicable (for liquids)

10. Stability and Reactivity
10.1 Stability/Instability St abl e
Conditions to Avoid: None known.

I nconpatible Materials: Explosive deconposition may occur if conbi ned

with strong acids orstrong bases and subjected to el evated tenperatures.
Therefore, avoidstrong acids and strong bases at el evated tenperatures.
Avoi d contam nation with strong oxidi zing agents and materials reactive
wi t h hydroxyl conpounds.

10. 2 Hazardous Pol ynerization W Il Not Cccur.

10.3 Inhibitors/Stabilizers Not appli cabl e.

11. Toxicological Information

Acute Toxicity

Peroral Toxicol ogy for the Conponent

Et hyl ene gl ycol Rat; LD50 = 4700 ng/kg



Sodiumnitrite Rat; LD50

1267 ng/ kg

Rat; LD50

180 ng/ kg

Per cut aneous Toxi col ogy for the Conponent
Et hyl ene gl ycol Rabbit; LD50 = 9530 ul/kg
I nhal ati on Toxi col ogy for the Conponent

Sodiumnitrite ; Rat; 5500 ng/nB; 4 hour; LC50

Significant Data with Possi bl e Rel evance to Humans

Et hyl ene gl ycol has been shown to produce dose-rel ated teratogenic
effects in rats and m ce when given by gavage or in drinking water at
hi gh concentrations or doses. The no-effect doses for devel opnenta
toxicity for ethylene glycol given by gavage over the period of

or ganogenesi s has been shown to be 150 ng/kg/day for the nopuse and 500
ng/ kg/ day for the rat. Also, in a prelimnary study to assess the

ef fects of exposure of pregnant rats and mice to aerosols at
concentrations of 150, 1000 and 2500 ng/nB8 for 6 hours a day throughout
the period of organogenesis, teratogenic effects were produced at the
hi ghest concentration, but only in mice. The conditions of these latter
experinments did not allow a conclusion as to whether the devel opnenta
toxicity was nedi ated by inhal ati on of aerosol, percutaneous absorption
of ethylene glycol from contam nated skin, or swallow ng of ethylene
glycol as a result of groonming the wetted coat. In a further study,
conparing effects from high aerosol concentration by whol e-body or
nose-only exposure, it was shown that nose-only exposure resulted in

mat ernal toxicity (1000 and 2500 ng/ nB) and devel opnental toxicity with
m ni mal evi dence of teratogenicity (2500 ng/nB). The no-effects
concentration (based on maternal toxicity) was 500 ng/nB8. In a further
study in mice, no teratogenic effects could be produced when ethyl ene
gl ycol was applied to skin of pregnant m ce over the period of
or ganogenesi s. The above observations suggest that ethylene glycol is to
be regarded as an aninal teratogen. There is currently no avail able
informati on to suggest that ethylene glycol has caused birth
defects in humans. Cutaneous application of ethylene glycol is
i neffective in producing devel opnental toxicity. Exposure to high
aerosol concentrations is only mnimally effective in producing
devel opnental toxicity. The major route for producing devel opnenta
toxicity is perorally. Two chronic feeding studies, using rats and mce
have not produced any evidence that ethylene glycol causes dose-rel ated
i ncreases in tunor incidence, or a different pattern of tunors conpared
with untreated controls. The absence of a carcinogenic potential for
et hyl ene glycol has been supported by nunmerous in vitro genotoxicity
studi es showing that it does not produce nutagenic or clastogenic
effects. Contains an inorganic nitrite which nmay react with am nes to
forma nitrosam ne. Some nitrosani nes have been shown to be
carcinogenic in | aboratory aninals.

12. Ecol ogical Information
12.1 Environnental Fate

Partial information may be avail able, call Union Carbide.

12.2 Ecotoxicity



Partial information may be avail able, call Union Carbide.

Ecotoxicity to Mcro-organi snsEcotoxicity to Aquatic
I nvertebratesEcotoxicity to Aquatic PlantsEcotoxicity to Fish

12.3 Further Information

None.

13. Disposal Considerations
13.1 Waste Di sposal Method

Et hyl ene gl ycol frommany applications is readily reclainmed; reclamtion

of ethylene glycol fromspent fluids is encouraged where possible. At
| ow concentrations in water this product is biodegradable in a
bi ol ogi cal wastewater treatnent plant. Where et hyl ene glyco

reclamati on or sewering are not viable, this product may be incinerated
where permtted under appropriate federal, provincial, and |loca
regul ations. Dispose in accordance with all applicable federal
provinci al, and local environmental regulations. Enpty
cont ai ners should be recycled or disposed of through an approved waste
managenment facility.

13.2 Di sposal Considerations
See Section 13.1

Di sposal nethods identified are for the product as sold. For proper

di sposal of used material, an assessnment nust be conpleted to determ ne
the proper and pernissible waste managenent options perni ssible under
applicable rules, regulations and/or | aws governing your | ocation.

14. Transport | nfornmation
14.1 TDG - Canada

Smal | cont ai ner
Proper Shi ppi ng Name : NOT REGULATED

Large contai ner

Proper Shipping Name : ENVI RONMENTALLY HAZARDOUS SUBSTANCES LI QUI D,
NOS

Techni cal Nanme : CONTAINS SODI UM NI TRI TE

I D Nunmber : UN3082

Hazard Class : 9.2

Packing Group : PG 111

This information is not intended to convey all specific regulatory or
operational requirements/information relating to this product.

Addi tional transportation systeminformation can be obtained through an
authorized sales or customer service representative. It is the
responsibility of the transporting organization to follow all applicable

| aws, regulations and rules relating to the transportation of the
mat eri al .

15. Regul atory Information

15.1 Federal / Provinci al



WHM S Cl assification
D2A Very Toxic Materials Causing Other Effects

D2B Toxic Materials Causing Other Effects

Accel erated Reduction/Elimnation of Toxics

None of the conmponents of this product are listed on the Accel erated
Reduction/Eli mi nation of Toxics (ARET) lists A-1, B-2, or B-3.

CEPA - National Pollutants Release Inventory

At | east one conponent of this product is on the National Poll utant

Rel ease I nventory (NPRI) Part 1 but at
a concentration |lower than the reportable threshold

Conponent CAS # Anmount

Acet al dehyde 75-07-0 <= 0.0100 %

Et hyl ene oxi de 75-21-8 <= 0.0100 %

Propyl ene oxi de 75-56-9 <= 0.0100 %

1, 4- Di oxane 123-91-1 <= 0.0100 %

At | east one conponent of this product is on the National Poll utant
Rel ease I nventory (NPRI) Part 1

Conponent CAS # Anmount

Et hyl ene glycol 107-21-1 <= 55. 0000 %

Sodiumnitrite 7632-00-0 <= 1.0000 %

CEPA - Toxi c Substances

None of the conponents of this product are on the CEPA |ists of toxic
subst ances (Schedule 1, Schedule 3-1, or Schecule 3-2).

CPR Conpl i ance
Thi s product has been classified with the hazard criteria of the CPR, and
the MSDS contains all the information required by CPR

Toxi ¢ Substances Control Act (TSCA)

Al'l conponents of this product are on the TSCA |Inventory or are exenpt
from TSCA I nventory requirenents.

Eur opean Inventory of Existing Commercial Chem cal Substances (ElINECS)

The conponents of this product are on the EINECS i nventory.



CEPA - Donestic Substances List (DSL)

The conponents of this product are on the DSL

VCOC Vapor pressure 13.3 mmHg at 20 °C
538 g/l
1117 g/l less water and | ess exenpted sol vents

This section provides selected regulatory information on this product
including its conmponents. This is not intended to include al
regulations. It is the responsibility of the user to know and conply
with all applicable rules, regulations and |aws relating to the product
bei ng used.

16. Oher Information

16.1 Available Literature and Brochures

ADDI Tl ONAL | NFORMATI ON:  There nmay be additional product safety

i nformati on on this product, which nmay be obtained by calling your Union
Car bi de Sal es or Custoner Service contact.

16.2 Specific Hazard Rating System

NFPA ratings for this product are:

-1

-1
-0

0TI

HM S ratings for this product are:

- 2
-1
-0

nw I

These ratings are part of specific hazard comruni cati ons program(s) and
shoul d be di sregarded where individuals are not trained in the use of
these hazard rating systems. You should be famliar with the

hazard comruni cati on applicable to your workpl ace

16. 3 Recommended Uses and Restrictions

Heat transfer fluid
FOR | NDUSTRY USE ONLY
16. 4 Revision
Version: 2.1

Revi si on: 2000.02.01

16.5 Legend



TS Trade Secret
N A Not avail abl e
W W Wei ght / Wei ght

The opini ons expressed herein are those of qualified experts within Union
Carbide. W believe that the information contained herein is current as
of the date of this Material Safety Data Sheet. Since the use of this
i nformati on and the conditions of the use of the product are not under
the control of Union Carbide, it is the user's obligation to deterni ne
conditions of safe use of the product.
—====—=—============== END OF MSDS ====================



