MATERIAL SAFETY DATA SHEET

Section 1 - Product Identification & Use

Product Name: Chlorine, Liquefied Gas

CHEMICAL FAMILY: Halogen
CHEMICAL FORMULA: Cl
ProDUCT USE: Chemical intermediate. Bactericide in water treatment.
WHMIS Classification: Class A, Compressed Gas
Class C, Oxidizing Material
Class D, Div.1A, Very Toxic (Acute Effects)
Class E, Corrosive
TDG Classification: Chlorine
UN 1017, Class 2.3(5.1). packing group X
Label(s)/Placard: Poison Gas
Supplier: Advance Chemicals Ltd.

2023 Kingsway Avenue

Port Coquitlam, BC V3C 1S9

phone (604)945-9666, fax (604)945-9617
Emergency phone: CANUTEC 24 hrs (613) 996-6666

| Section 2 - Hazardous Ingredients

Hazardous Components %(viv) C.A.S. No. ACGIH TLV

Chlorine 95-100 007782-50-5 0.5 ppm

| Section 3 - Physical Data

Physical state: gas Boiling point: -34.0°C

Specific Gravity: 1.467 Freezing point; -101°C

Vapour pressure:4800mmHg @ 20°C

Solubility in water: slightly soluble  Evaporation rate: Not available.

Odour Threshold:0.2-0.4ppm Vapour Density(Air = 1.0): 2.5

pH: 1.5t0 2.0 (0.8 % Aqgueous Solution).

Odour & Appearance; Greenish yellow liquefied gas with a sharp, pungent,
irritating odour.

Section 4 - Fire or Explosion Hazard

Flash Point (TCC, °C): Not flammable
Auto ignition Temperature (Deg. Celsius): Not applicable
Flammability Limits in Air (%): LEL: Not applicable

UEL: Not applicable
Fire Extinguishing Media: Use media appropriate for surrounding fire and/or
materials.
Fire Fighting Procedures: Remove containers from fire zone whenever possible.
Fire-exposed containers should be kept cool by spraying with water to reduce
pressure. Use self-contained breathing apparatus and special protective clothing.
Other Fire or Explosion Hazards: Although non-combustible in air, chlorine
supports the combustion of other materials. Flammable gases and vapours will
form explosive mixtures with chlorine. Cylinders and tonne containers are
designed to vent through fusible plugs above 70°C.

Section 5 - Reactivity Data

Stability: Under Normal Conditions: Stable.

Under Fire Conditions: Not flammable.

Hazardous Polymerization: Will not occur.
Conditions to Avoid: High temperatures, sparks, open flames and all other
sources of ignition. Reacts with many metals at elevated temperatures, sparks,
open flames and all other sources of ignitions.  Reacts with many metals at
elevated temperatures. Ignites carbon steel at 250°C. Avoid liquid chlorine
contact with most metals (except titanium).
Materials to Avoid: Strong oxidizers. Reducing agents. Combustibles. Organic
materials. Finely divided metals. Vegetable or mineral oils. Water contamination.

Section 6 - Toxicological Properties

Recommended Exposure Limit: See “Hazardous Ingredients of Product”
Section.

Toxicological Data:

Chlorine  LC50 (Inhalation, Rat) = 147 ppm for 4 hours(1)

Carcinogenicity Data: The ingredient(s) of this product is/are not classified as
carcinogenic by ACGIH (American Conference of Governmental Industrial
Hygienists) or IARC (International Agency for Research on Cancer), not regulated
as carcinogens by OSHA (Occupational Safety and Health Administration), and not
listed as carcinogens by NTP (National Toxicology Program).

Reproductive Effects: No information is available and no adverse reproductive
effects are anticipated.

Mutagenicity Data: No information is available and no adverse mutagenic effects
are anticipated.
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Teratogenicity Data: No information is available and no adverse
teratogenic/embryotoxic effects are anticipated.

Respiratory/Skin Sensitization: None known.

Synergistic Materials: None known.

Effects of Exposure:

Inhaled: Product may cause severe irritation of the nose, throat and respiratory
tract. Repeated and/or prolonged exposures may cause productive cough, running
nose, bronchopneumonia, pulmonary edema (fluid build-up lungs), and reduction
of pulmonary function. Prolonged or repeated exposure may cause discolouration
and erosion of teeth. See “other Health Effects” Section.

In contact with the skin: Chlorine may cause symptoms of skin irritation such as
reddening, swelling, rash, scaling, or blistering. Burns can occur if not promptly
removed.

In contact with the eyes: Extremely corrosive. This product causes corneal
scarring and clouding. Glaucoma, cataracts and permanent blindness may occur.
Ingested: Product is a gas. Therefore, ingestion is not a likely route of exposure.
This product causes severe burning and pain in the mouth, throat and abdomen.
Vomiting, diarrhea and perforation of the esophagus and stomach lining may
occur. May cause shock and death.

Other Health Effects: Inhalation exposure can result in primary irritation of the
respiratory tract, gradual loss of pulmonary function and respiratory sensitization.
Acute exposure is characterized by the irritation of the respiratory tract causing
runny nose, sore throat, coughing, chest discomfort, shortness of breath and
reduced lung function. Overexposure may lead to bronchitis, bronchial spasm and
pulmonary edema. Chronic exposure may lead to sensitization or asthmatic attack
in certain individuals, with the following symptoms: chest tightness, wheezing,
cough and shortness of breath.

Corrosive effects on the skin and eyes may be delayed, and damage may occur
without the sensation or onset of pain. Strict adherence to first aid measures
following any exposure is essential.

Section 7 - Preventative Measures

Recommendations listed in this section indicate the type of equipment which will
provide protection against overexposure to this product. Conditions of use,
adequacy of engineering or other control measures, and actual exposures will
dictate the need for specific protective devices at your workplace.

Engineering Controls: Local exhaust ventilation required. Ventilation should be
corrosion proof. Ventilate low lying areas such as sumps or pits where dense
vapours may collect.

Respiratory Protection: A NIOSH/MSHA-approved full facepiece air-purifying
respirator equipped with acid gas cartridges for concentrations up to 5 ppm
Chlorine vapours. An air-supplied respirator if concentrations are higher or
unknown.

Skin Protection: Gloves and protective clothing made form natural rubber of Latex
should be impervious under conditions of use. Discard contaminated gloves. Prior
to use, user should confirm impermeability.

Eye Protection: Use full face-shield and gas-tight goggles when there is potential
for contact.

Other Personal Protective Equipment: Wear an impermeable apron and boots.
Locate safety shower and eyewash station close to chemical handling area. Take
all precautions to avoid personal contact.

Handling Procedures and Equipment: Secure containers at all times. Fix leaks
promptly.

Storage Temperatures (°C): See below. Keep away from combustibles and
incompatible materials. Regularly inspect process equipment, piping and detection
equipment.

Storage Requirements: Store in a cool, well-ventilated area. Keep away from
heat, sparks and flames. Keep containers closed. Do not expose sealed
containers to temperatures above 40°C.

Other Precautions: Use only with adequate ventilation and avoid breathing
vapours and mists. Avoid contact with eyes, skin or clothing. Wash thoroughly
with soap and water after handling. Wash contaminated clothing thoroughly before
re-use.

Environmental Protection Data

Steps to be taken in the Event of a Spill or Leak: Where possible, elevate the
leak to the highest position of the cylinder, such that gas and not liquid escapes.
Apply emergency device. Ventilate enclosed spaces. Notify applicable
government authority if release is reportable or could adversely affect the
environment.

Environmental Effects: Harmful to aquatic life at low concentrations. Can be
dangerous if allowed to enter drinking water intakes. Product has an unaesthetic
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appearance and can be a nuisance. Do not contaminate domestic or irrigation
water supplies, lakes, streams, ponds, or rivers.

Deactivating Chemicals: Neutralize carefully with soda ash or sodium
bicarbonate to a pH of 6 t0 9.

Waste Disposal Methods: Dispose of waste material at an approved (hazardous)
waste treatment/disposal facility in accordance with applicable local, provincial and
federal regulations. do not dispose of waste with normal garbage, or to sewer
systems.

Reevaluation of the product may be required by the user at the time of disposal
since the product uses, transformations, mixtures and processes may influence
waste classification.

Section 8 - First Aid Measures

If inhaled: Move victim to fresh air.  Give artificial respiration ONLY if breathing
has stopped. Give cardiopulmonary resuscitation (CPR) if there is no breathing
AND no pulse. Oxygen administration may be beneficial in this situation but
should only be administered by personnel trained in its use. Obtain medical
attention IMMEDIATELY.

In case of eye contact: Immediately flush eyes with running water for a minimum
of 20 minutes. Hold eyelids open during flushing. If irritation persists, repeat
flushing. Obtain medical attention IMMEDIATELY. Do not transport victim until the
recommended flushing period is completed unless flushing can be continued
during transport.

In case of skin contact: Flush skin with running water for a minimum of 20
minutes. Start flushing while removing contaminated clothing. If irritation persists,
repeat flushing. Obtain medical attention IMMEDIATELY. Do not transport victim
unless the recommended flushing period is completed or flushing can be continued
during transport.

In case of ingestion or swallowing: If victim is conscious and not convulsing,
rinse mouth out with water, and give a glass of water to dilute stomach contents.
NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS VICTIM. Immediately contact
local poison control centre. Vomiting should only be induced under the direction of
a physician or poison control official. If spontaneous vomiting occurs, have patient
lean forward with head down to avoid breathing in the vomitus. Rinse mouth out
and administer more water. GET IMMEDIATE EMERGENCY MEDICAL ATTENTION.
Emergency Medical Care: Do not give vasopressor drugs (e.g. epinephrine,
ephedrine etc) as there may be danger of cardiac arrhythmia.

Section 9 - Preparation Information

Advance Chemicals Limited expressly disclaims all expressed or implied
warranties of merchantability and fitness for a particular purpose with respect to the
product provided. The information contained herein is offered only as a guide to
the handling of this specific product, and has been prepared in good faith by
technically knowledgeable personnel. This M.S.D.S. is not intended to be all
inclusive, and the manner and conditions of use may involve other and additional
considerations.

Revised: 20 December, 2004; 15 December 2006
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