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1. CHEM CAL PRODUCT AND COMPANY | DENTI FI CATI ON

Brennt ag Canada I nc. WHM S Number: 00060866

43 Jut |l and Road. I ndex: GCD1354/ 06A

Toronto, Ontario Effective Date: 2005 March 30
MBZ 2G5 Date of Revision: 2006 January 20
(416) 259-8231 Website: http://ww. brenntag. ca

EMERGENCY TELEPHONE NUMBERS ( FOR EMERGENCI ES | NVOLVI NG CHEM CAL SPILLS OR RELEASE)

Toronto, ON (416) 226-6117 Montreal, QC (514) 861-1211 W nni peg, MB (204) 943-8827
Ednont on, AB (780) 424-1754 Cal gary, AB (403) 263-8660 Vancouver, BC (604) 685-5036

PRODUCT | DENTI FI CATI ON

Product Nane: Triethylene dycol (Al Gades).

Chem cal Nanme: Triethylene dycol.

Synonyns: 2, 2-(1, 2-ethanedi yl bi s(oxy))bis-ethanol; TEG 50 - 100 % Triglycol.

Chem cal Family: dycols.

Mol ecul ar Fornula: C6H1404; HO(CH2- CH2- O ) 3H.

Product Use: Heat transfer fluid. Plasticizer in plastics, adhesives and coatings.
I ndustrial solvent, cleaner, degreaser.

CAS #: 112-27-6.

WHM S Cl assification / Symbol: Not regulated. / Not required.

G ycols are not intended for the production of theatrical fog or artificial snoke. The
normal use of glycols in the workplace usually includes preventative measures to reduce or
m ni m ze personnel contact. Such neasures may not be consistent with theatrical or
entertai nnent settings where these special effects may be produced.

READ THE ENTI RE MSDS FOR THE COVPLETE HAZARD EVALUATI ON OF THI S PRODUCT.

2. HAZARDS | DENTI FI CATI ON

EMERGENCY OVERVI EW  Low hazard for usual industrial or conmercial handling. Msts or sprays
are irritating to eyes and respiratory tract. See "Qther Health Effects" Section. Can
deconpose at high tenmperatures form ng toxic gases. Contents may devel op pressure on
prol onged exposure to heat.

POTENTI AL HEALTH EFFECTS

Inhal ation: This product has a | ow vapour pressure and is not expected to present an
inhal ati on hazard at anbient conditions. Prevent aerosolization or msting of this
product. (3) Vapours fromwarnmed or heated material may be a mld respiratory irritant.
See "Other Health Effects" Section.

Skin Contact: At anbient tenperatures: This product is non-irritating upon contact.

Prol onged, confined (especially under the finger nails, under rings or watch bands) or
repeat ed exposure may cause skin irritation. My cause defatting, drying and cracki ng of
the skin. Prolonged and repeated contact nay lead to dermatitis. At elevated
tenmperatures: Burns (thermal) can occur if not pronptly renoved.

Skin Absorption: At anmbient tenmperatures: A single, prolonged skin exposure is not |ikely
to result in the absorption of toxic ambunts of the material. At elevated tenperatures:
May cause nore severe response if skin is abraded (scratched, scraped or cut).
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Eye Contact: At ambient tenperatures: This product may cause mld, transient irritation.
Spl ashes to the eye may cause irritation, redness and pain. May cause |achrynmation
(excessive tears). At elevated tenperatures: Vapours fromthis product are irritating to
the eyes. Burns (thermal) can occur if not pronptly renoved.

I ngestion: |Ingestion of |arge ambunts may cause nausea, gastrointestinal upset and
abdomi nal pain.

O her Health Effects: Prolonged and repeated exposure may cause central nervous system (CNS)
depression, liver damage, acidosis and kidney damage. CNS depression is characterized by
headache, dizziness, drowsiness, nausea, vomting and incoordination. Severe overexposures
may | ead to coma and possible death due to respiratory failure. Liver damage is
characterized by the | oss of appetite, jaundice (yellow sh skin colour), and occasi onal
pain in the upper left-hand side of the abdomen. Metabolic acidosis is a condition that
descri bes a decreased pH and bi carbonate concentration in the body fluids. Signs and
synmptoms of ki dney danmge generally progress fromoliguria, to blood in the urine, to total
renal failure.

Met abol i ¢ abnormalities can occur follow ng ingestion and include ethanol-1ike inebriation.

(3)

3. COWPCSI TI ON, | NFORMATI ON ON | NGREDI ENTS (Not I ntended As Specifications)

Hazar dous Ingredients: None according to Controlled Products Regul ati ons.

Non- Hazar dous | ngredients CAS No. ACE H TLV %
Triethyl ene @ ycol 000112-27-6 Not Li sted. 50 - 100
Wat er 007732-18-5 Not Li sted. Bal ance.

4. FIRST Al D MEASURES

FI RST Al D PROCEDURES

Inhalation: |If respiratory problens arise, nove the victimto fresh air. Gve artificial
respiration ONLY if breathing has stopped. G ve cardiopul nonary resuscitation (CPR) if
there is no breathing AND no pul se. Obtain nmedical advice | MVEDI ATELY.

Skin Contact: Start flushing while renmoving contam nated clothing. Wsh affected areas
thoroughly with soap and water. |If irritation, redness, or a burning sensation devel ops
and persists and obtain nmedical advice. At elevated tenperatures: See "Note to
Physi ci ans" bel ow.

Eye Contact: Immediately flush eyes thoroughly for 5 minutes with running water. Hold
eyelids open during flushing. |If irritation persists, repeat flushing. Obtain nedical
attention. At elevated tenperatures: See "Note to Physicians" bel ow.

Ingestion: Do not attenpt to give anything by mouth to an unconscious person. |If victimis
alert and not convulsing, rinse mouth out and give 1/2 to 1 glass of water to dilute
material. | MVEDI ATELY contact | ocal Poison Control Centre. Vomiting should only be
induced under the direction of a physician or a poison control centre. |f spontaneous
vom ting occurs, have victimlean forward with head down to avoid breathing in of vom tus,
rinse nouth and administer nore water. | MVEDI ATELY transport victimto an energency
facility.

Note to Physicians: This product contains materials that nay cause severe pneunonitis if
aspirated. |If ingestion has occurred less than 2 hours earlier, carry out careful gastric
| avage; use endotracheal cuff if available, to prevent aspiration. Observe patient for
respiratory difficulty fromaspiration pneunonitis. Gve artificial resuscitation and
appropriate chenotherapy if respiration is depressed.

Treatnent for thermal, surface burns:

1. Imrerse the burned part imediately in ice water to relieve pain and to prevent swelling
and blistering. Place cold packs, ice or wet cloths on the burned area if imersion is
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not possible.

2. Renpbve anything that is constrictive, such as rings, bracelets or footwear, before
swel | i ng begi ns.

3. Cover the burn with a clean, preferably sterile, lint-free dressing.

4. For severe burns, inmediately seek nedical attention and nonitor breathing and
treat for shock.

Medi cal conditions that nmay be aggravated by exposure to this product include neurol ogical
and cardi ovascul ar di sorders, diseases of the skin, eyes or respiratory tract, preexisting
l'iver and ki dney di sorders.

5. FIRE FI GHTI NG MEASURES

FLAMVABLE PROPERTI ES

Flammability Class (WHM S): Not regul at ed.

Flash Point (TCC, Deg. Celsius): 166 to 177. (3,4)

Aut oi gnition Tenperature (Deg. Celsius): 323. (3)

Flammability Limts in Air (%: LEL: 0.9. (3) UEL: 9.2. (3)

Hazar dous Combustion Products: Thermal deconposition products are toxic and may include
oxi des of carbon and irritating gases. Heating in air may produce irritating al dehydes,
aci ds and ket ones.

Unusual Fire or Explosion Hazards: Do not direct a solid streamof foaminto hot, burning
pools. This may cause spattering and increase fire intensity. C osed containers exposed
to heat nmay explode. Spilled material may cause floors and contact surfaces to becone

sli ppery.

Spills on hot fibrous insulation may lead to the |owering of the autoignition tenperature
possibly resulting in spontaneous conbustion.

Sensitivity to Mechanical Inpact: Not expected to be sensitive to nechanical inpact.

Rate of Burning: 1.7 mmnmin. (4)

Expl osi ve Power: Not avail able.

Sensitivity to Static Discharge: Expected to be sensitive to static discharge when vapours
are present between the | ower and upper explosive limts.

EXTI NGUI SHI NG MEDI A

Fire Extinguishing Media: Alcohol resistant foam Use carbon dioxide or dry chem cal nedia
for small fires. If only water is available, use it in the formof a fog. Do not use high
vol une water jet.

FI RE FI GHTI NG | NSTRUCTI ONS

Instructions to the Fire Fighters: Use water spray to cool fire-exposed containers or
structures. Use water spray to disperse vapours.

Fire Fighting Protective Equi pnent: Use self-contained breathing apparatus and protective
cl ot hi ng.

6. ACCI DENTAL RELEASE MEASURES

Information in this section is for responding to spills, leaks or releases in order to prevent
or mninmze the adverse effects on persons, property and the environment. There may be
specific reporting requirements associated with spills, |eaks or rel eases, which change from
regi on to region.

Cont ai nment and Cl ean-Up Procedures: |In all cases of leak or spill contact vendor at
Emer gency Number shown on the front page of this MSDS. War protective clothing. Recover
spilled material on non-conbusti bl e absorbents, such as sand or vermiculite, and place in
covered containers for disposal. Use spark-resistant tools. Elimnate all sources of
ignition. Collect product for recovery or disposal. For release to |land, or storm water
runof f, contain discharge by constructing dykes or applying inert absorbent; for release
to water, utilize damm ng and/or water diversion to mninize the spread of contam nation.
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Ventil ate encl osed spaces. Notify applicable governnent authority if release is reportable
or could adversely affect the environment.

7. HANDLI NG AND STORAGE

HANDLI NG

Handl ing Practices: Use normal "good" industrial hygi ene and housekeepi ng practices.
Cont ai ners exposed to heat may be under internal pressure. These should be cool ed and
carefully vented before opening. A face shield and apron should be worn.

Ventilation Requirenents: See Section 8, "Engineering Controls".

O her Precautions: Use only with adequate ventilation and avoid breathing aerosols (vapours
or msts). Avoid contact with eyes, skin or clothing. Wsh thoroughly with soap and water
after handling. Wsh contam nated clothing thoroughly before re-use.

STORAGE

Storage Tenperature (Deg Celsius): See below. Do not freeze. Do not store above 60
(Maxi mum) . (3)

Ventilation Requirenents: GCeneral exhaust is acceptable.

Storage Requirenents: Store in a cool, well-ventilated area. Keep away from heat, sparks
and flames. Keep containers closed. Do not expose sealed containers to tenperatures above
40 Deg. Celsius. Avoid freezing! Protect fromdirect sunlight. Protect against physical
danage.

Special Materials to be Used for Packaging or Containers: Mterials of construction for
storing the product include: mild steel or carbon steel. (3) Confirmsuitability of any
mat eri al before using.

8. EXPOSURE CONTROLS / PERSONAL PROTECTI ON

Recomrendations listed in this section indicate the type of equipnent, which will provide
protection agai nst overexposure to this product. Conditions of use, adequacy of engineering or
ot her control measures, and actual exposures will dictate the need for specific protective

devi ces at your workpl ace.

ENG NEERI NG CONTRCOLS

Engi neering Controls: GCeneral exhaust is acceptable. Local exhaust ventilation preferred.
Make up air should be supplied to balance air that is renoved by local or general exhaust
ventilation. Ventilate |low |lying areas such as sunps or pits where dense vapours may
col | ect.

PERSONAL PROTECTI VE EQUI PMENT ( PPE)

Sel ection and use of PPE is dependant upon the nature, degree and extent of operations using
this product or material.

Eye Protection: Safety glasses with side shields are reconmended to prevent eye contact.
Use cheni cal safety goggles when there is potential for eye contact. Contact |enses should
not be worn when working with this material.

Skin Protection: doves and protective clothing made from butyl rubber or PVC should be
i mpervi ous under conditions of use. Prior to use, user should confirminpernmeability.
Di scard contam nated gl oves. At elevated tenperatures: Skin protection should be
insul ated agai nst hot or high tenperatures.

Respiratory Protection: No specific guidelines available. Respiratory protection should not
be necessary unless the material is heated or a mist created. A N OSH MSHA- approved
air-purifying respirator equi pped with organic vapour cartridges for concentrations up to
1,000 ppm organic vapours. An air-supplied respirator if concentrations are higher or
unknown.
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If while wearing a respiratory protection, you can snell, taste or otherw se detect anything
unusual, or in the case of a full facepiece respirator you experience eye irritation, |eave
the area i mMmediately. Check to nake sure the respirator to face seal is still good. If it
is, replace the filter, cartridge or canister. |f the seal is no |longer good, you may need
a new respirator. (4)

O her Personal Protective Equipnment: War regular work clothing. The use of coveralls is
recommended. Locate safety shower and eyewash station close to chem cal handling area.
Take all precautions to avoid personal contact.

EXPOSURE GUI DELI NES

Triethylene Gycol: Mnufacturer's Recomended Exposure Level: 100 ng/M3 (TWA) (3)

9. PHYSI CAL AND CHEM CAL PROPERTIES (Not intended as Specifications)

Physical State: Liquid.

Appearance and Odour: Colourless liquid. Viscous liquid with a slight odour.
Qdour Threshold (ppm): Not avail able.

Boi i ng Range (Deg Celsius): 100 to 286 (50 to 100 %

Mel ting/ Freezing Point (Deg Celsius): -7 to O.

Vapour Pressure (nmHg at 20 Deg. Celsius): Below 0.01.

Vapour Density (Air = 1.0): 5.2.

Rel ative Density (g/cc): 1.05 to 1.15.

Bul k Density: 1,050 to 1,150 Kg/ MB.

Viscosity: 47.8 cPs. (4)

Evaporation Rate (Butyl Acetate = 1.0): Below 0.001.

Water Solubility: Soluble in water. Hygroscopic (readily absorbs water).
Solubility: Soluble in Ethyl Alcohol, Benzene and Toluene. Slightly soluble in Diethyl

Ether. (4)
% Vol atil e by Volune: Negligible.
pH  8.0.

Coefficient of Water/O | Distribution: -1.24. (3)
Vol atil e Organic Conpounds (VOC): 2 g/L. (3)

10. STABILITY AND REACTIVITY

CHEM CAL STABILITY

Under Normal Conditions: Stable.
Under Fire Conditions: Material will not burn unless preheated.
Hazar dous Pol ynerization: WII not occur.

Conditions to Avoid: High tenperatures, sparks, open flanmes and all other sources of
ignition. Keep tightly closed to protect quality. Deconposes at 206 Degrees Cel sius. (3)
Keep from freezing.

Materials to Avoid: Strong oxidizers. Strong Acids. Sulphuric Acid. Strong bases.
| socyanates. Perchloric Acid. Materials reactive with hydroxyl bearing conpounds.

Deconposition or Conmbustion Products: Thermal deconposition products are toxic and may
include oxides of carbon and irritating gases. Heating in air may produce irritating
al dehydes, acids and ket ones.

11. TOXI COLOG CAL | NFORNVATI ON

Toxi col ogi cal Dat a:

Triethyl ene @ ycol LD50 (Oral, Rat)
LD50 (Oral, Rat)
LD50 (Dernul, Rabbit)

17,000 ng/Kg (1, 3)
2,206 ng/ Kg (3)
Above 20, 000 ng/Kg (1)

Carcinogenicity Data: The ingredient(s) of this product is (are) not classed as carcinogenic
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by ACG H, |ARC, OSHA or NTP.
Reproductive Data: Reproductivity tests in aninals have been negative.
Mut ageni city Data: No adverse mutagenic effects are antici pated.

Teratogenicity Data: Triethylene dycol may cause teratogenic / enbryotoxic effects based on
studies in |aboratory aninmals, but only at high, generally toxic doses.

Respiratory / Skin Sensitization Data: None known.

Synergistic Materials: Al cohols/dycols: Alcohols may interact synergistically with
chlorinated solvents (exanple - carbon tetrachloride, chloroform bronotrichloronethane),
di t hi ocarbamates (exanple - disulfiran, dinethylnitrosam ne and thioacetam de. (4)

O her Studies Relevant to Material: Triethylene dycol was given to rats by inclusion in the
diet for 90 days at concentrations of 10,000, 20,000, or 50,000 ppm At the highest dose,
there were decreases in body weight. Physiologic responses to these high doses were
observed in kidney weight and urinalysis. No specific organ toxicity was seen. (3)

In a 9-day (whol e body) repeated exposure (6 h/day) study with rats, nortality occurred at
4,284 nmg/ M3 and effects included eye irritation and increased al ani ne ami notransferase and
al kal i ne phosphatase activities; at 494 ng/ M3, there was slightly increased al kaline
phosphat ase activity. (3)

In a subsequent 9-day (nose-only) repeated aerosol study, rats were exposed to
concentrations up to 1,036 nmg/ M3. The only effect noted was slight (not statistically or
bi ol ogically significant) decrease in body weight gain at 517 ng/ M3 and 1,036 ng/ M3, but
not at 102 nmg/M3. No indications of |ocal or system c target organ toxicity were noted,
including effects on hematol ogy, clinical chemstry or urinalysis. (3)

In a sensory irritation study in mce, exposure to high concentrations of Triethylene
G ycol aerosol resulted in decreased respiratory rate. The RD50, or concentration that
produced a 50% decrease in respiratory rate, was 5.1 ng/L. (3)

There was no evidence in devel opnental toxicity studies for either enmbryotoxic or
teratogenic effects in mce or rats given Triethylene G ycol by gavage. Maternal toxicity
was seen as reduced body weight and food consunption, increased water consunption and
increased relative kidney weight with rats, and clinical signs and increased relative

ki dney weight with mce. (3)

There was no histologic evidence of danage to the kidneys in either species. The

no- observabl e effects dose for maternal toxicity were 1,125 ng/Kg/day for rats and 5, 630
ng/ Kg/ day for mice. Mnor fetotoxicity (reduced fetal body weights and increased skel etal
variations) was resent with doses of 11,260 ng/Kg/day for rats, 5,620 and 11, 260 ngy/ Kg/ day
for mce. The no-observable effect dose for fetotoxicity was 5,630 ng/Kg/Day for rats and
563 ng/ Kg/day for mice. (3)

12. ECOLOG CAL | NFORVATI ON

Ecotoxicity: No adverse effect reported, toxicity to fish, aquatic species reported as
negligible. (3)

48- hour LC50 (Daphnia) = Above 10,000 nmg/L (3)
96- hour LC50 (Fathead M nnow) = Above 10,000 ng/L (3)

Envi ronmental Fate: This product is biodegradable. No food chain concentration potential.
(3) Do not contam nate donestic or irrigation water supplies, |akes, streans, ponds, or
rivers. Triethylene @ycol has high mobility in soil. This product is estimated to have a
| ow potential to bioconcentrate. (3) There is evidence of photodegradation in air.

This material is not expected to bioaccunmulate. (3)

Triethylene dycol: Biochenical Oxygen Denmand (BOD): 12 to 32 % 5 days. (3)
Bi ochem cal Oxygen Demand (BOD): 15 to 64 % 10 days. (3)
Bi ochem cal Oxygen Demand (BOD): 17 to 86 % 20 days. (3)

13. DI SPOSAL CONSI DERATI ONS
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Deactivating Chemicals: None required.

Wast e Di sposal Methods: This information applies to the material as manufactured.
Reeval uation of the product may be required by the user at the tine of disposal since the
product uses, transformations, m xtures and processes may influence waste classification.
Di spose of waste material at an approved (hazardous) waste treatnent/di sposal facility in
accordance with applicable local, provincial and federal regulations. Do not dispose of
waste with normal garbage, or to sewer systens.

Saf e Handling of Residues: See "Waste Di sposal Methods".

Di sposal of Packaging: Enpty containers retain product residue and may be hazardous. Enpty
drums shoul d be conpl etely drained, properly bunged and pronptly returned to a drum
reconditioner. Dispose of waste material at an approved waste incineration facility in
accordance with applicable Iocal, provincial and federal regul ations.

14. TRANSPORTATI ON | NFORVATI ON

CANADI AN TDG ACT / U.S. DOT CLASSI FI CATION:  Not regul at ed.

15. REGULATORY | NFORVATI ON

CANADA
CEPA - NSNR: Al constituents of this product are included on the DSL.
CEPA - NPRI: Not included.
Controll ed Products Regul ations Cassification (WHMS): Not regul at ed.

USA
Envi ronmental Protection Act: All constituents of this product are included on the TSCA
inventory.
OSHA Hazard Communi cation (29CFR 1910.1200) C assification: Not regul ated.

HMS: 1 Health, 1 Fire, 0 Reactivity. (3)
| NTERNATI ONAL:  Triethylene Gycol is found on the follow ng inventories: EINECS (European

Inventory of Existing Conmercial Chemical Substances), ACON (Australia), MTI (Japan) and
Kor ea.

16. OTHER | NFORMATI ON

ADDI TI ONAL | NFORVATI ON AND SQURCES USED

1. RTECS-Registry of Toxic Effects of Chem cal Substances, Canadian Centre for Occupational
Heal th and Safety RTECS dat abase.

2. Cayton, GD. and Clayton, F.E., Eds., Patty's Industrial Hygi ene and Toxi col ogy, 3rd ed.,
Vol. II1A B, C, John Wley and Sons, New York, 1981.

3. Supplier's Material Safety Data Sheet(s).

4. "CHEM NFO', through "CClI NFGdi sc", Canadian Centre for Occupational Health and Safety,
Ham | ton, Ontario, Canada.

5. Guide to Cccupational Exposure Values, 2005, Anerican Conference of Governnental
I ndustrial Hygienists, G ncinnati, 2005.

The information contained herein is offered only as a guide to the handling of this specific
material and has been prepared in good faith by technically know edgeabl e personnel. It is not
intended to be all-inclusive and the manner and conditions of use and handling may involve

ot her and additional considerations. No warranty of any kind is given or inplied and Brenntag
Canada Inc. will not be liable for any danmages, |osses, injuries or consequential danmages which
may result fromthe use of or reliance on any information contained herein. This Mterial
Safety Data Sheet is valid for three years.

To obtain revised copies of this or other Material Safety Data Sheets, contact your nearest
Brennt ag Canada Regi onal office.
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British Colunbia: 20333-102B Avenue, Langley, BC, VIM 3HL
Phone: (604) 513-9009 Facsimle: (604) 513-9010

Al bert a: 6628 - 45 th. Street, Leduc, AB, T9E 7C9
Phone: (780) 986-4544 Facsimle: (780) 986-1070

Mani t oba: 681 Plinquet Street, Wnnipeg, M3, R2J 2X2
Phone: (204) 233-3416 Facsimle: (204) 233-7005

Ontario: 43 Jutland Road, Toronto, ON, MBZ 2G5
Phone: (416) 259-8231 Facsimle: (416) 259-6175

Quebec: 2900 Jean Baptiste Des., Lachine, PQ H8T 1C8
Phone: (514) 636-9230 Facsimle: (514) 636-0877

Atlantic: A-105 Akerley Boul evard, Dartnouth, NS, B3B 1R7
Phone: (902) 468-9690 Facsimle: (902) 468-3085

Prepared By: Regulatory Affairs Goup, Brenntag Canada Inc., (416) 259-8231.



