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Section 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME

Cyanamide

STATEMENT OF HAZARDOUS NATURE
ICONSIDERED A HAZARDOUS SUBSTANCE ACCORDING TO OSHA 29 CFR 1910.1200.

NFPA

SUPPLIER

Santa Cruz Biotechnology, Inc.

2145 Delaware Avenue

Santa Cruz, California 95060

800.457.3801 or 831.457.3800
EMERGENCY

ChemWatch

Within the US & Canada: 877-715-9305
Outside the US & Canada: +800 2436 2255
(1-800-CHEMCALL) or call +613 9573 3112

SYNONYMS
C-H2-N2, amidocyanogen, carbamonitrile, carbimide, cyanoamine, N-cyanoamine, cyanogenamide, "cyanogen nitride", "hydrogen
cyanamide”

Section 2 - HAZARDS IDENTIFICATION
CHEMWATCH HAZARD RATINGS

Min Max
Flammability: 1 B
Toxicity: 3 | .
Body Contact: 3 | . ’C’“"/N1i'=0
ow=
Reactivity: 0 [ Moderate=2
) High=3
Chronc: 2 _ Extreme=4

CANADIAN WHMIS SYMBOLS
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EMERGENCY OVERVIEW
RISK

Harmful in contact with skin.

Toxic if swallowed.

Contact with acids liberates very toxic gas.

May cause SENSITISATION by skin contact.
Irritating to eyes and skin.

Harmful to aquatic organisms.

Toxic to bees.

May cause long-term adverse effects in the environment.
Vapours potentially cause drowsiness and dizziness*.
Inhalation may produce serious health damage*.
Cumulative effects may result following exposure*.

* (limited evidence).

POTENTIAL HEALTH EFFECTS
ACUTE HEALTH EFFECTS

SWALLOWED

m Toxic effects may result from the accidental ingestion of the material; animal experiments indicate that ingestion of less than 40 gram may
be fatal or may produce serious damage to the health of the individual.

m Nitrile poisoning exhibits similar symptoms to poisoning due to hydrogen cyanide. The substances irritate the eyes and skin, and are
absorbed quickly and completely through the skin. The use of the term "organic nitriles" should be discouraged.

= Swallowing cyanamide may result in an effect known as “cyanamide flush”, characterised by redness of the face, headache, a spinning
sensation, rapid breathing, fast heart rate and low blood pressure. The effects are exaggerated by consuming alcohol, and cyanamide has
been used to treat alcohol abuse. Inhalation causes similar symptoms. Chronic use has led to abdominal symptoms, skin allergy, dizziness,
nausea, sleepiness, headache, eye symptoms and a desire to urinate.

m Symptoms of exposure may be delayed.

m Large doses of ammonia or injected ammonium salts may produce diarrhoea and may be sufficiently absorbed to produce increased
production of urine and systemic poisoning. Symptoms include weakening of facial muscle, tremor, anxiety, reduced muscle and limb
control.

EYE

m There is evidence that material may produce eye irritation in some persons and produce eye damage 24 hours or more after instillation.
Severe inflammation may be expected with pain. There may be damage to the cornea. Unless treatment is prompt and adequate there may
be permanent loss of vision. Conjunctivitis can occur following repeated exposure.

m Brief eye contact with cyanamide may cause severe swelling of the cornea with temporary loss of sight.

SKIN

m Skin contact with the material may be harmful; systemic effects may result following absorption.

m Skin contact with the material may produce toxic effects; systemic effects may result following absorption.

m The material may cause severe inflammation of the skin either following direct contact or after a delay of some time. Repeated exposure
can cause contact dermatitis which is characterised by redness, swelling and blistering.

m Calcium cyanamide may cause skin irritation or a sensitising skin inflammation. This shows up as a red or a raised spotty rash over
exposed areas and in areas irritated by clothing or excess sweating. The rash may progress to large weeping blisters. 0.5-1% of exposed
individuals develop a sensitising inflammation.

= Open cuts, abraded or irritated skin should not be exposed to this material.

m Entry into the blood-stream, through, for example, cuts, abrasions or lesions, may produce systemic injury with harmful effects. Examine
the skin prior to the use of the material and ensure that any external damage is suitably protected.

m Solution of material in moisture on the skin, or perspiration, may markedly increase skin corrosion and accelerate tissue destruction.

m Mild skin reaction is seen with contact of the vapour of this material on moist skin. High concentrations or direct contact with solutions
produces severe pain, a stinging sensation, burns and blisters and possible brown stains. Death could result from extensive burning. Vapour
exposure may rarely, produce an itchy rash.

INHALED

m The material is not thought to produce respiratory irritation (as classified by EC Directives using animal models). Nevertheless inhalation
of dusts, or fumes, especially for prolonged periods, may produce respiratory discomfort and occasionally, distress.

m Inhalation of vapours may cause drowsiness and dizziness. This may be accompanied by sleepiness, reduced alertness, loss of reflexes,
lack of co-ordination, and vertigo.

m Inhalation of vapours, aerosols (mists, fumes) or dusts, generated by the material during the course of normal handling, may produce
serious damage to the health of the individual.

m Workers exposed to calcium cyanamide may develop a temporary disturbance to the upper body called “cyanamide flush” which is made
worse by consuming alcohol (“Antabuse” —like effect). Characteristic symptoms after brief exposure to both nitrolime dust and alcohol, and
these include reddening of the skin of the head and upper body with sharp edges (“mal rouge”), inflammation of the conjunctiva and the
sclera of the eye, mouth and throat swelling, rapid and deep breathing, breathlessness, rapid heart rate, low blood pressure, nausea,
vomiting and trembling. After the attack there may be weakness, tiredness and shivering. If more alcohol is consumed, symptoms are more
severe and may include respiratory distress, constriction of airways, severe headache, sleepiness and deep coma. Exposure to calcium
cyanamide may reduce the function of the immune system, thereby causing severe lung, airway and tonsil infections.
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m No symptoms occur from the presence of 2.5% acetylene in air. At 10-20% a reversible drowsiness can occur. Exposure to higher
concentrations (eg. 5 minute exposure at 35%) causes loss of sensation, followed by suffocation.

m The highly irritant properties of ammonia vapour result as the gas dissolves in mucous fluids and forms irritant, even corrosive solutions.
Inhalation of the ammonia fumes causes coughing, vomiting, reddening of lips, mouth, nose, throat and conjunctiva while higher
concentrations can cause temporary blindness, restlessness, tightness in the chest, pulmonary oedema (lung damage), weak pulse and
cyanosis.

Inhalation of high concentrations of vapour may cause breathing difficulty, tightness in chest, pulmonary oedema and lung damage. Brief
exposure to high concentrations > 5000 ppm may cause death due to asphyxiation (suffocation) or fluid in the lungs.

Prolonged or regular minor exposure to the vapour may cause persistent irritation of the eyes, nose and upper respiratory tract. Massive
ammonia exposures may produce chronic airway hyperactivity and asthma with associated pulmonary function changes. The average nasal
retention of ammonia by human subjects was found to be 83%.

CHRONIC HEALTH EFFECTS

m Skin contact with the material is more likely to cause a sensitisation reaction in some persons compared to the general population.
Substance accumulation, in the human body, may occur and may cause some concern following repeated or long-term occupational
exposure.

Prolonged or repeated minor exposure to ammonia gas/vapour may cause long-term irritation to the eyes, nose and upper respiratory tract.
Repeated exposure or prolonged contact may produce dermatitis, and conjunctivitis.

Other effects may include ulcerative changes to the mouth and bronchial and gastrointestinal disturbances. Adaptation to usually irritating
concentrations may result in tolerance. In animals, repeated exposures to sub-lethal levels produces adverse effects on the respiratory tract,
liver, kidneys and spleen. Exposure at 675 ppm for several weeks produced eye irritation in dogs and rabbits; corneal opacity, covering
between a quarter to one half of the total surface area, was evident in rabbits.

Chronic exposure to cyanides and certain nitriles may result in interference to iodine uptake by thyroid gland and its consequent
enlargement. This occurs following metabolic conversion of the cyanide moiety to thiocyanate. Thyroid insufficiency may also occur as a
result of metabolic conversion of cyanides to the corresponding thiocyanate. Exposure to small amounts of cyanide compounds over long
periods are reported to cause loss of appetite, headache, weakness, nausea, dizziness, abdominal pain, changes in taste and smell,
muscle cramps, weight loss, flushing of the face, persistent runny nose and irritation of the upper respiratory tract and eyes. These
symptoms are not specific to cyanide exposure and therefore the existence of a chronic cyanide toxicity remains speculative. Repeated
minor contact with cyanides produce a characteristic rash with itching, papules (small, superficial raised spots on the skin) and possible
sensitisation. Concerns have been expressed that low-level, long term exposures may result in damage to the nerves of the eye.

Section 3 - COMPOSITION / INFORMATION ON INGREDIENTS

NAME CAS RN %
cyanamide 420-04-2 >98
hydrolysis gives

acetylene 74-86-2

ammonia 1336-21-6

Section 4 - FIRST AID MEASURES

SWALLOWED

® |F SWALLOWED, REFER FOR MEDICAL ATTENTION, WHERE POSSIBLE, WITHOUT DELAY.

® For advice, contact a Poisons Information Centre or a doctor.

® Urgent hospital treatment is likely to be needed.

® |n the mean time, qualified first-aid personnel should treat the patient following observation and employing supportive measures as
indicated by the patient's condition.

® |f the services of a medical officer or medical doctor are readily available, the patient should be placed in his/her care and a copy of the
MSDS should be provided. Further action will be the responsibility of the medical specialist.

® |f medical attention is not available on the worksite or surroundings send the patient to a hospital together with a copy of the MSDS.

Where medical attention is not immediately available or where the patient is more than 15 minutes from a hospital or unless instructed

otherwise:

® INDUCE vomiting with fingers down the back of the throat, ONLY IF CONSCIOUS. Lean patient forward or place on left side
(head-down position, if possible) to maintain open airway and prevent aspiration.

NOTE: Wear a protective glove when inducing vomiting by mechanical means.

EYE

If this product comes in contact with the eyes:

® |mmediately hold eyelids apart and flush the eye continuously with running water.

® Ensure complete irrigation of the eye by keeping eyelids apart and away from eye and moving the eyelids by occasionally lifting the
upper and lower lids.

® Continue flushing until advised to stop by the Poisons Information Centre or a doctor, or for at least 15 minutes.

® Transport to hospital or doctor without delay.

® Removal of contact lenses after an eye injury should only be undertaken by skilled personnel.

SKIN
If skin or hair contact occurs:
® Quickly but gently, wipe material off skin with a dry, clean cloth.
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® |Immediately remove all contaminated clothing, including footwear.
® Wash skin and hair with running water. Continue flushing with water until advised to stop by the Poisons Information Centre.
® Transport to hospital, or doctor.

INHALED

If fumes or combustion products are inhaled remove from contaminated area.

Lay patient down. Keep warm and rested.

Prostheses such as false teeth, which may block airway, should be removed, where possible, prior to initiating first aid procedures.
Apply artificial respiration if not breathing, preferably with a demand valve resuscitator, bag-valve mask device, or pocket mask as
trained. Perform CPR if necessary.

® Transport to hospital, or doctor, without delay.

NOTES TO PHYSICIAN

m For acute or short-term repeated exposures to highly alkaline materials:

® Respiratory stress is uncommon but present occasionally because of soft tissue edema.

Unless endotracheal intubation can be accomplished under direct vision, cricothyroidotomy or tracheotomy may be necessary.

Oxygen is given as indicated.

The presence of shock suggests perforation and mandates an intravenous line and fluid administration.

Damage due to alkaline corrosives occurs by liquefaction necrosis whereby the saponification of fats and solubilisation of proteins allow

deep penetration into the tissue.

Alkalis continue to cause damage after exposure.

INGESTION:

® Milk and water are the preferred diluents

No more than 2 glasses of water should be given to an adult.

® Neutralising agents should never be given since exothermic heat reaction may compound injury.

* Catharsis and emesis are absolutely contra-indicated.

* Activated charcoal does not absorb alkali.

* Gastric lavage should not be used.

Supportive care involves the following:

® \Withhold oral feedings initially.

® |f endoscopy confirms transmucosal injury start steroids only within the first 48 hours.

® Carefully evaluate the amount of tissue necrosis before assessing the need for surgical intervention.

® Patients should be instructed to seek medical attention whenever they develop difficulty in swallowing (dysphagia).

SKIN AND EYE:

® [njury should be irrigated for 20-30 minutes.

Eye injuries require saline. [Ellenhorn & Barceloux: Medical Toxicology].

For cyanide intoxication (and for certain nitriles which produce cyanide ion)

® Signs symptoms of acute cyanide poisoning reflect cellular hypoxia and are often non-specific.

® (Cyanosis may be a late finding.

® A bradycardic, hypertensive and tachypneic patient suggests poisoning especially if CNS and cardiovascular depression subsequently
occeurs.

® |mmediate attention should be directed towards assisted ventilation, administration of 100% oxygen, insertion of intravenous lines and
institution of cardiac monitoring.

® Obtain an arterial blood gas immediately and correct any severe metabolic acidosis (pH below 7.15).

® Mildly symptomatic patients generally require supportive care alone. Nitrites should not be given indiscriminately - in all cases of
moderate to severe poisoning, they should be given in conjunction with thiosulfate. As a temporizing measure supply amyl nitrite perles
(0.2ml inhaled 30 seconds every minute) until intravenous lines for sodium nitrite are established. 10 ml of a 3% solution is administered
over 4 minutes to produce 20% methaemoglobin in adults. Follow directly with 50 ml of 25% sodium thiosulfate, at the same rate, IV. If
symptoms reappear or persist within 1/2-1 hour, repeat nitrite and thiosulfate at 50% of initial dose. As the mode of action involves the
metabolic conversion of the thiosulfate to thiocyanate, renal failure may enhance thiocyanate toxicity.

® Methylene blue is not an antidote. [Ellenhorn and Barceloux: Medical Toxicology]

If amyl nitrite intervention is employed then Medical Treatment Kits should contain the following:

® One box containing one dozen amyl nitrite ampoules

Two sterile ampoules of sodium nitrite solution (10 mL of a 3% solution in each)

Two sterile ampoules of sodium thiosulfate solution (50 mL of a 25% solution in each)

One 10 mL sterile syringe. One 50 mL sterile syringe. Two sterile intravenous needles. One tourniquet.

One dozen gauze pads.

Latex gloves

A "Biohazard" bag for disposal of bloody/contaminated equipment.

A set of cyanide instructions on first aid and medical treatment.

- Notes on the use of amyl nitrite:-

® AN is highly volatile and flammable - do not smoke or use around a source of ignition.

® |f treating patient in a windy or draughty area provide some shelter or protection (shirt, wall, drum, cupped hand etc.) to prevent amyl
nitrite vapour from being blown away. Keep ampoule upwind from the nose, the objective is to get amyl nitrite into the patients lungs.

® Rescuers should avoid AN inhalation to avoid becoming dizzy and losing competence.

® | ay the patient down. Since AN dilates blood vessels and lowers blood pressure, lying down will help keep patient conscious.

® DO NOT overuse - excessive use might put the patient into shock. Experience at DuPont plants has not shown any serious after-effects
from treatment with amyl nitrite.

ADDITIONAL NOTES:

® Major medical treatment procedures may vary e.g. US (FDA method as recommended by DuPont) uses amyl nitrite as a
methaemoglobin generator, followed by treatment with sodium nitrite and then sodium thiosulfate.
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MODES OF ACTION: Amyl nitrite (AN) reacts with haemoglobin (HB) to form about 5% methaemoglobin (MHB). Sodium nitrite (NaNO2)
reacts with haemoglobin to form approximately 20-30% methaemoglobin. Methaemoglobin attracts cyanide ions (CN) from tissue and binds
with them to become cyanmethaemoglobin (CNMHB). Sodium thiosulfate (Na2S203) converts cyanmethaemoglobin to thiocyanate (HSCN)
which is excreted by the kidneys. i.e. AN + HB = MHB NaNO2 + HB = MHB CN + MHB = CNMHB Na2S203 + CNMHB + 02 = HSCN

The administration of the antidote salts is intravenous in normal saline, Ringers lactate or other available 1V fluid.

European practice may use 4-dimethylaminophenol (DMAP) as a methaemoglobin generator. Also hydroxycobalamin (Vitamin B12a) is
used. Hydroxycobalamin works by reacting with cyanide to form cyanocobalamin (Vitamin B12) which is excreted in the urine.

European and Australian NOHSC (ASCC) propose dicobalt edetate (Kelocyanor) as antidote. This acts by chelating cyanide to form
stable cobalticyanide, which is excreted in the urine. In all cases hyperbaric therapy may increase the efficiency of a cyanide antidote kit.

for irritant gas exposures:

the presence of the agent when it is inhaled is evanescent (of short duration) and therefore, cannot be washed away or otherwise
removed

arterial blood gases are of primary importance to aid in determination of the extent of damage. Never discharge a patient significantly
exposed to an irritant gas without obtaining an arterial blood sample.

supportive measures include suctioning (intubation may be required), volume cycle ventilator support (positive and expiratory pressure
(PEEP), steroids and antibiotics, after a culture is taken

If the eyes are involved, an ophthalmologic consultation is recommended

Occupational Medicine: Third Edition; Zenz, Dickerson, Horvath 1994 Pub: Mosby.
For acute or short term repeated exposures to ammonia and its solutions:

Mild to moderate inhalation exposures produce headache, cough, bronchospasm, nausea, vomiting, pharyngeal and retrosternal pain
and conjunctivitis. Severe inhalation produces laryngospasm, signs of upper airway obstruction (stridor, hoarseness, difficulty in
speaking) and, in excessively, high doses, pulmonary oedema.

Warm humidified air may soothe bronchial irritation.

Test all patients with conjunctival irritation for corneal abrasion (fluorescein stain, slit lamp exam)

Dyspneic patients should receive a chest X-ray and arterial blood gases to detect pulmonary oedema.

The main urinary metabolite in rat, rabbit, dog is acetylcyanamide. May produce metabolic cyanide:

Section 5 - FIRE FIGHTING MEASURES

Vapour Pressure (mmHG): Negligible
Upper Explosive Limit (%): Not available
Specific Gravity (water=1): 1.282

Lower Explosive Limit (%): Not available

EXTINGUISHING MEDIA
for inorganic cyanides

® DO NOT USE CARBON DIOXIDE as reaction may produce hydrogen cyanide

® Extinguish fires with water spray or fog; reaction may produce hydrogen cyanide - exhibit extreme caution
® Do NOT use straight stream of water

® Most foams will react with inorganic cyanides and release toxic and corrosive fumes.
® For small fires use dry (non-acidic) chemical extinguishers or dry sand

FIRE FIGHTING

® Alert Fire Brigade and tell them location and nature of hazard.

® Wear full body protective clothing with breathing apparatus.

® Prevent, by any means available, spillage from entering drains or water course.

® Use fire fighting procedures suitable for surrounding area.

® Do not approach containers suspected to be hot.

® Cool fire exposed containers with water spray from a protected location.

® |f safe to do so, remove containers from path of fire.

°

Equipment should be thoroughly decontaminated after use.

When any large container (including road and rail tankers) is involved in a fire,
consider evacuation by 800 metres in all directions.
GENERAL FIRE HAZARDS/HAZARDOUS COMBUSTIBLE PRODUCTS

Combustible.

Slight fire hazard when exposed to heat or flame.

Heating may cause expansion or decomposition leading to violent rupture of containers.
On combustion, may emit toxic fumes of carbon monoxide (CO).

May emit acrid smoke. May emit corrosive fumes.

Combustion products include: nitrogen oxides (NOXx).
May emit poisonous fumes.

FIRE INCOMPATIBILITY

None known.

Section 6 - ACCIDENTAL RELEASE MEASURES

MINOR SPILLS
Environmental hazard - contain spillage.
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Clean up all spills immediately.

Avoid contact with skin and eyes.

Wear protective clothing, gloves, safety glasses and dust respirator.

Use dry clean up procedures and avoid generating dust.

Sweep up or

Vacuum up (consider explosion-proof machines designed to be grounded during storage and use).
Place in clean drum then flush area with water.

MAJOR SPILLS

Environmental hazard - contain spillage.

® DO NOT touch the spill material

Clear area of personnel and move upwind.

Alert Fire Brigade and tell them location and nature of hazard.

Wear full body protective clothing with breathing apparatus.

Prevent, by any means available, spillage from entering drains or water course.
Stop leak if safe to do so.

Contain spill with sand, earth or vermiculite.

Collect recoverable product into labelled containers for recycling.
Neutralise/decontaminate residue (see Section 13 for specific agent).

Collect solid residues and seal in labelled drums for disposal.

Wash area and prevent runoff into drains.

After clean up operations, decontaminate and launder all protective clothing and equipment before storing and re-using.
If contamination of drains or waterways occurs, advise emergency services.

Section 7 - HANDLING AND STORAGE
PROCEDURE FOR HANDLING

Avoid all personal contact, including inhalation.

Wear protective clothing when risk of exposure occurs.

Use in a well-ventilated area.

Prevent concentration in hollows and sumps.

DO NOT enter confined spaces until atmosphere has been checked.

DO NOT allow material to contact humans, exposed food or food utensils.

Avoid contact with incompatible materials.

When handling, DO NOT eat, drink or smoke.

Keep containers securely sealed when not in use.

Avoid physical damage to containers.

Always wash hands with soap and water after handling.

Work clothes should be laundered separately. Launder contaminated clothing before re-use.
Use good occupational work practice.

Observe manufacturer's storing and handling recommendations.

Atmosphere should be regularly checked against established exposure standards to ensure safe working conditions are maintained.

RECOMMENDED STORAGE METHODS

Glass container is suitable for laboratory quantities

Lined metal can, lined metal pail/ can.

Plastic pail.

Polyliner drum.

Packing as recommended by manufacturer.

Check all containers are clearly labelled and free from leaks.

For low viscosity materials

® Drums and jerricans must be of the non-removable head type.

® \Where a can is to be used as an inner package, the can must have a screwed enclosure.

For materials with a viscosity of at least 2680 cSt. (23 deg. C) and solids (between 15 C deg. and 40 deg C.):

® Removable head packaging;

® Cans with friction closures and

® |ow pressure tubes and cartridges

may be used.

Where combination packages are used, and the inner packages are of glass, there must be sufficient inert cushioning material in contact
with inner and outer packages *.

In addition, where inner packagings are glass and contain liquids of packing group | and Il there must be sufficient inert absorbent to absorb
any spillage *.

* unless the outer packaging is a close fitting moulded plastic box and the substances are not incompatible with the plastic.

All inner and sole packagings for substances that have been assigned to Packaging Groups | or Il on the basis of inhalation toxicity criteria,
must be hermetically sealed.

Solutions may be stored in glass provided they are stabilised with sulfuric, boric or acetic acids.

STORAGE REQUIREMENTS
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Store in original containers.

Keep containers securely sealed.

Store in a cool, dry, well-ventilated area.

Store away from incompatible materials and foodstuff containers.

Protect containers against physical damage and check regularly for leaks.
Observe manufacturer's storing and handling recommendations.

Section 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION
EXPOSURE CONTROLS

. TWA TWA STEL STEL Peak Peak TWA
Source Material 3 s 3 Notes
ppm mg/m®* ppm mg/m ppm mg/m* F/CC

US ACGIH - cyanamide TLV® Basis:
Threshold Limit (Cyanamide) 2 Skin & eye irr
Values (TLV) y y

US ACGIH ammonia TLV® Basis:
Threshold Limit (Ammonia) 25 35 Eye dam;
Values (TLV) URT irr

PERSONAL PROTECTION

RESPIRATOR

® Type AGK-P Filter of sufficient capacity. (AS/NZS 1716 & 1715, EN 143:2000 & 149:2001, ANSI Z88 or national equivalent)

EYE

® Safety glasses with side shields.

® Chemical goggles.

® Contact lenses may pose a special hazard; soft contact lenses may absorb and concentrate irritants. A written policy document,
describing the wearing of lens or restrictions on use, should be created for each workplace or task. This should include a review of lens
absorption and adsorption for the class of chemicals in use and an account of injury experience. Medical and first-aid personnel should
be trained in their removal and suitable equipment should be readily available. In the event of chemical exposure, begin eye irrigation
immediately and remove contact lens as soon as practicable. Lens should be removed at the first signs of eye redness or irritation - lens
should be removed in a clean environment only after workers have washed hands thoroughly. [CDC NIOSH Current Intelligence Bulletin
59], [AS/NZS 1336 or national equivalent]

HANDS/FEET

® \Wear chemical protective gloves, eg. PVC.

® \Wear safety footwear or safety gumboots, eg. Rubber

NOTE:

® The material may produce skin sensitisation in predisposed individuals. Care must be taken, when removing gloves and other protective
equipment, to avoid all possible skin contact.

® Contaminated leather items, such as shoes, belts and watch-bands should be removed and destroyed.

Suitability and durability of glove type is dependent on usage. Important factors in the selection of gloves include:

® frequency and duration of contact,

® chemical resistance of glove material,

® glove thickness and

® dexterity

Select gloves tested to a relevant standard (e.g. Europe EN 374, US F739, AS/NZS 2161.1 or national equivalent).

® When prolonged or frequently repeated contact may occur, a glove with a protection class of 5 or higher (breakthrough time greater than
240 minutes according to EN 374, AS/NZS 2161.10.1 or national equivalent) is recommended.

® When only brief contact is expected, a glove with a protection class of 3 or higher (breakthrough time greater than 60 minutes according
to EN 374, AS/NZS 2161.10.1 or national equivalent) is recommended.

® Contaminated gloves should be replaced.

Gloves must only be worn on clean hands. After using gloves, hands should be washed and dried thoroughly. Application of a non-perfumed

moisturiser is recommended.

OTHER

® Overalls.

® Eyewash unit.

® Barrier cream.
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® Skin cleansing cream.

ENGINEERING CONTROLS

m CARE: Explosive vapour air mixtures may be present on opening vessels which have contained liquid ammonia. Fatalities have occurred.

Engineering controls are used to remove a hazard or place a barrier between the worker and the hazard. Well-designed engineering

controls can be highly effective in protecting workers and will typically be independent of worker interactions to provide this high level of

protection.

The basic types of engineering controls are:

Process controls which involve changing the way a job activity or process is done to reduce the risk.

Enclosure and/or isolation of emission source which keeps a selected hazard "physically" away from the worker and ventilation that

strategically "adds" and "removes" air in the work environment. Ventilation can remove or dilute an air contaminant if designed properly. The

design of a ventilation system must match the particular process and chemical or contaminant in use.

Employers may need to use multiple types of controls to prevent employee overexposure.

® | ocal exhaust ventilation is required where solids are handled as powders or crystals; even when particulates are relatively large, a
certain proportion will be powdered by mutual friction.

® Exhaust ventilation should be designed to prevent accumulation and recirculation of particulates in the workplace.

If in spite of local exhaust an adverse concentration of the substance in air could occur, respiratory protection should be considered.

Such protection might consist of:

(a): particle dust respirators, if necessary, combined with an absorption cartridge;

(b): filter respirators with absorption cartridge or canister of the right type;

(c): fresh-air hoods or masks

® Build-up of electrostatic charge on the dust particle, may be prevented by bonding and grounding.

® Powder handling equipment such as dust collectors, dryers and mills may require additional protection measures such as explosion
venting.

Air contaminants generated in the workplace possess varying "escape" velocities which, in turn, determine the "capture velocities" of fresh

circulating air required to efficiently remove the contaminant.

Type of Contaminant: Air Speed:

direct spray, spray painting in shallow booths, drum filling,

conveyer loading, crusher dusts, gas discharge (active  1-2.5 m/s (200-500 f/min.)
generation into zone of rapid air motion)

grinding, abrasive blasting, tumbling, high speed wheel

generated dusts (released at high initial velocity into zone 2.5-10 m/s (500-2000 f/min.)
of very high rapid air motion).

Within each range the appropriate value depends on:

Lower end of the range Upper end of the range

1: Room air currents minimal or favourable to capture 1: Disturbing room air currents
2: Contaminants of low toxicity or of nuisance value only 2: Contaminants of high toxicity
3: Intermittent, low production. 3: High production, heavy use
4: Large hood or large air mass in motion 4: Small hood-local control only

Simple theory shows that air velocity falls rapidly with distance away from the opening of a simple extraction pipe. Velocity generally
decreases with the square of distance from the extraction point (in simple cases). Therefore the air speed at the extraction point should be
adjusted, accordingly, after reference to distance from the contaminating source. The air velocity at the extraction fan, for example, should
be a minimum of 4-10 m/s (800-2000 f/min) for extraction of crusher dusts generated 2 metres distant from the extraction point. Other
mechanical considerations, producing performance deficits within the extraction apparatus, make it essential that theoretical air velocities
are multiplied by factors of 10 or more when extraction systems are installed or used.

Section 9 - PHYSICAL AND CHEMICAL PROPERTIES
PHYSICAL PROPERTIES

Solid.

Mixes with water.

Alkaline.

Contact with acids liberates very toxic gas.

State Divided solid Molecular Weight 42.04

Melting Range (°F) 113- 115 Viscosity Not Applicable
Boiling Range (°F) 181(0.05 mm Hg) Solubility in water (g/L) Miscible
Flash Point (°F) >446 pH (1% solution) Not available
Decomposition Temp (°F) Not Available pH (as supplied) Not applicable
Autoignition Temp (°F) Not available Vapour Pressure (mmHG) Negligible
Upper Explosive Limit (%) Not available Specific Gravity (water=1) 1.282

Lower Explosive Limit (%) Not available Relative Vapour Density (air=1)  >1

Volatile Component (%vol) Negligible Evaporation Rate Not available
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Material Value
ACETYLENE:
log Kow (Sangster 1997): 0.37

APPEARANCE
Deliquescent, crystalline powder; mixes with water (4.59 kg/l. 20 C), alcohol, ether. Solubilities (g/kg, 20 C): methyl ethyl ketone 505, ethyl
acetate 424, n-butanol 288, chloroform 2.4. Formation of dicyanadiamide begins at 122 deg C. and polymerisation begins. Stable to light.
Decomposed by alkalis with the formation of dicyandiamide and polymerisation) and acids (with the formation of urea). Normally sold as a
25% liquid solution.

Section 10 - CHEMICAL STABILITY

CONDITIONS CONTRIBUTING TO INSTABILITY

Presence of incompatible materials.
Product is considered stable.
Hazardous polymerisation will not occur.

STORAGE INCOMPATIBILITY

Avoid strong acids, acid chlorides, acid anhydrides and chloroformates.

Cyanamide

may decompose on contact with steam, or water, forming acetylene, ammonia
reacts violently with strong oxidisers, fluorine, strong acids

is incompatible with barium peroxide, boric acid, dry hydrogen, hydrogen peroxide
decomposes on contact with all solvents tested

WARNING: Store in cool dry place as solid cyanamide may polymerise violently above its melting point of 40 deg C. Explosive
polymerisation may occur on evaporation of aqueous solutions to dryness.

WARNING:

May decompose violently or explosively on contact with other substances.

This substance, or one of its components, is one of the relatively few compounds which are described as "endothermic” i.e. heat is
absorbed into the compound, rather than released from it, during its formation.

The majority of endothermic compounds are thermodynamically unstable and may decompose explosively under various circumstances
of initiation.

Many but not all endothermic compounds have been involved in decompositions, reactions and explosions and, in general, compounds
with significantly positive values of standard heats of formation, may be considered suspect on stability grounds.

BRETHERICK L.: Handbook of Reactive Chemical Hazards.
Acetylene:

is unstable and shock sensitive in the liquid state

decomposes violently following cylinder failure

may polymerise due to heating

may explode due to heating with or without contact with air

may decompose in air due to heating and elevated pressures, causing powerful detonation

is a strong reducing agent that reacts with oxidisers (i.e. chlorine, fluorine), especially under the influence of light

forms shock-sensitive acetylide compounds with powdered active metals, copper, copper salts, mercury, mercury salts, silver, silver salt;
moisture, certain acids and alkaline materials may enhance the formation of copper acetylides

reacts with chlorine to form acetylene chloride

reacts with bromine, caesium hydride, cobalt, halogens, iodine, mercuric nitrate, nitric acid, potassium, rubidium hydride, trifluoromethyl
hypofluorite, sodium hydride, ferrosilicon, ozone

For ammonia:

Ammonia forms explosive mixtures with oxygen, chlorine, bromine, fluorine, iodine, mercury, platinum and silver.

Fire and/or explosion may follow contact with acetaldehyde, acrolein, aldehydes, alkylene oxides, amides, antimony, boron, boron
halides, bromine chloride, chloric acid, chlorine monoxide, o-chloronitrobenzene, 1-chloro-2,4-nitrobenzene, chlorosilane,
chloromelamine, chromium trioxide, chromyl chloride, epichlorohydrin, hexachloromelamine, hypochlorites (do NOT mix ammonia with
liquid household bleach), isocyanates, nitrogen tetraoxide, nitrogen trichloride, nitryl chloride, organic anhydrides, phosphorous trioxide,
potassium ferricyanide, potassium mercuric cyanide, silver chloride, stibine, tellurium halides, tellurium hydropentachloride,
tetramethylammonium amide, trimethylammonium amide, trioxygen difluoride, vinyl acetate.

Shock-, temperature-, and pressure sensitive compounds are formed with antimony, chlorine, germanium compounds, halogens, heavy
metals, hydrocarbons, mercury oxide, silver compounds (azides, chlorides, nitrates, oxides).

Vapours or solutions of ammonia are corrosive to copper, copper alloys, galvanised metal and aluminium. Mixtures of ammonia and air
lying within the explosive limits can occur above aqueous solutions of varying strengths.

Avoid contact with sodium hydroxide, iron and cadmium.

Several incidents involving sudden "boiling" (occasionally violent) of a concentrated solution (d, 0.880, 35 wt %.) have occurred when
screw-capped winchesters are opened. These are attributable to supersaturation of the solution with gas caused by increases in
temperature subsequent to preparation and bottling. The effect is particularly marked with winchesters filled in winter and opened in
summer.

Ammonia polymerises violently with ethylene oxide.

Ammonia attacks some coatings, plastics and rubber.
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Attacks copper, bronze, brass, aluminium, steel and their alloys.

Nitriles may polymerise in the presence of metals and some metal compounds.

They are incompatible with acids; mixing nitriles with strong oxidising acids can lead to extremely violent reactions.

Nitriles are generally incompatible with other oxidising agents such as peroxides and epoxides.

The combination of bases and nitriles can produce hydrogen cyanide. Nitriles are hydrolysed exothermally in both aqueous acid and

base to give carboxylic acids (or salts of carboxylic acids).

Nitriles can react vigorously with reducing agents.

The covalent cyano group is endothermic and many organic nitriles are reactive under certain conditions; N-cyano derivatives are

reactive or unstable.

® The majority of endothermic compounds are thermodynamically unstable and may decompose explosively under various circumstances
of initiation.

® Many but not all endothermic compounds have been involved in decompositions, reactions and explosions and, in general, compounds
with significantly positive values of standard heats of formation, may be considered suspect on stability grounds.

BRETHERICK L.: Handbook of Reactive Chemical Hazards.

® Avoid contact with copper, aluminium and their alloys.

For incompatible materials - refer to Section 7 - Handling and Storage.

Section 11 - TOXICOLOGICAL INFORMATION
cyanamide

TOXICITY AND IRRITATION

m unless otherwise specified data extracted from RTECS - Register of Toxic Effects of Chemical Substances.
AMMONIA:

CYANAMIDE:

m The material may produce severe irritation to the eye causing pronounced inflammation. Repeated or prolonged exposure to irritants may
produce conjunctivitis.

CYANAMIDE:

TOXICITY IRRITATION
Oral (rat) LD50: 223 mg/kg * Eye: SEVERE *
Inhalation (rat) LCLo: 86 mg/m®/4h Skin: SEVERE *

Inhalation (rat) LC50: >1 mg/l/4h *
Dermal (rat) LD50: 84 mg/kg
Dermal (rabbit) LD50: 590 mg/kg

Dermal (rabbit) LD50: 848 mg/kg *

m [ * The Pesticides Manual, Incorporating The Agrochemicals Handbook, 10th Edition, Editor Clive Tomlin, 1994, British Crop Protection
Council].

ADI 0.01 mg/kg

NOEL (91 w) 1 mg/kg daily.

Reproductive effector in rats.

TOXICITY IRRITATION
ACETYLENE:
Inhalation (human) TCLo: 20 pph=20% No data available

Inhalation (human) LCLo: 50 pph/5 mins.

m For acetylene:and methylacetylene

Acute toxicity: With decades of production and use, the acute toxicity of acetylene is well understood to be that of a
simple asphyxiant. Data regarding the acute inhalation toxicity to animals and humans clearly show that acetylene
is of a very low acute toxicity. Overall, the data support a rat LC50 > 100,000 ppm.

In humans, acetylene is not acutely toxic below its lower explosive limit of 2.5% (25,000 ppm). Inhalation of 10%
acetylene (100,000 ppm) for 1 hour does not cause acute toxicity. Inhalation of 33% or 35% has caused
unconsciousness within 7 and 5 minutes, respectively. Two deaths and a near fatality occurred after inhalation of
40% acetylene during manufacture with calcium carbide . The cause of these deaths was attributed to the
phosphate and arsine impurities in crude acetylene and carbon monoxide present in the work area.

In rats, a concentration of 78% acetylene (780,000 ppm) produced anesthesia in 15 minutes, and inhalation of 90%
for 2 hours caused respiratory failure . Inhalation of 850,000 ppm caused increased respiratory volume and
frequency and induced anesthesia in dogs, with rapid recovery . Therefore, the LC50 value in this study was
greater than 850,000 ppm.
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It has been well established that acetylene behaves in mammalian systems primarily as a central nervous
depressant and asphyxiant at high dose levels (100,000 ppm in air or above). It produces varying degrees of
temporary and reversible narcosis when administered with oxygen in concentrations of => 100,000 ppm (10% in
air).

Experimental data shows the lungs rapidly excrete acetylene. The gas also diffuses rapidly from the peritoneal and
pleural cavities and diffuses through the skin. Therefore, acetylene is unlikely to persist in the body, even after
repeated exposure to low concentrations that may be encountered in the workplace

Repeat dose toxicity: Rats, mice, guinea pigs, rabbits
and dogs were exposed to acetylene (in oxygen) at for a number of days/ hours.
anaesthetic concentrations (25-80%)

At the lower concentrations (concentrations were not stated) the animals appeared only slightly sleepy. At higher
concentrations the majority of animals fell asleep after 15-20 minutes. In general, these animals were not in deep
narcosis. The rats, rabbits, guinea pigs and dogs generally recovered from narcosis in a short time. However, the
mice did not survive treatment. Some of the animals died spontaneously. In treated animals that survived to
termination, there was no evidence of cellular injury to the parenchymatous cells of the heart, lungs, liver, kidneys,
or spleen. Since repeated exposure of rats to a concentration (25%) greatly exceeds any concentration that would
be expected to occur in routine human working conditions acetylene is not thought to produce organ toxicity in
humans

,The repeated dose toxicity of the analog methylacetylene has been studied in rats and dogs. Animals were
exposed to 28,700 ppm methylacetylene 6 hr/day, 5 days/week for 6 months. Rats and dogs reached an early
plane of anesthesia (within 30 minutes) and generally recovered rapidly after each exposure. Forty percent of the
rats and none of the dogs died over the course of the study. Gross pathology of the rats that died was limited to the
lungs, which appeared dark red and remained distended when the thorax was opened. In exposed rats that
survived to termination, the lungs also were discolored and remained distended. Microscopic pathology of the lungs
showed definite pulmonary irritation. The remaining organs appeared to be within normal limits. There was no effect
of treatment on any haematological, urine or biochemical index of toxicity in the dogs. The gross appearance of all
organs examined and microscopic examinations of the lung, liver, kidney, heart, spleen and Gl tract in exposed
dogs were normal. It was concluded that methylacetylene is of low repeated dose toxicity and the site of toxicity
was limited to the lungs, even at extremely high concentrations (28,700 ppm).

Genetic toxicity:

Mutagenicity: Overall, the weight-of-evidence on acetylene and its surrogate (methylacetylene) indicate that
acetylene is not mutagenic

Chromosomal aberration Available information suggests that exposure to acetylene would not result in
chromosomal damage.

AMMONIA:
Oral (rat) LD50: 350 mg/kg Eye (rabbit): 0.25 mg SEVERE
Oral (human) LDLo: 43 mg/kg Eye (rabbit): 1 mg/30s SEVERE

Inhalation (human) LCLo: 5000 ppm/5m
Inhalation (human) TCLo: 20 ppm

Inhalation (rat) LC50: 2000 ppm/4h
Unreported (man) LDLo: 132 mg/kg

Oral (Human) LD: 43 mg/kg
Inhalation (Human) LC: 5000 ppm/4h

Inhalation (Human) TCLo: 408 ppm/4h
Subcutaneous (Mouse) LD: 160 mg/kg

Intravenous (Mouse) LD50: 91 mg/kg
Oral (Cat) LD: 750 mg/kg

Subcutaneous (Rabbit) LD: 200 mg/kg
Intravenous (Rabbit) LD: 10 mg/kg
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m No significant acute toxicological data identified in literature search.

Asthma-like symptoms may continue for months or even years after exposure to the material ceases. This may be
due to a non-allergenic condition known as reactive airways dysfunction syndrome (RADS) which can occur
following exposure to high levels of highly irritating compound. Key criteria for the diagnosis of RADS include the
absence of preceding respiratory disease, in a non-atopic individual, with abrupt onset of persistent asthma-like
symptoms within minutes to hours of a documented exposure to the irritant. A reversible airflow pattern, on
spirometry, with the presence of moderate to severe bronchial hyperreactivity on methacholine challenge testing
and the lack of minimal lymphocytic inflammation, without eosinophilia, have also been included in the criteria for
diagnosis of RADS. RADS (or asthma) following an irritating inhalation is an infrequent disorder with rates related
to the concentration of and duration of exposure to the irritating substance. Industrial bronchitis, on the other hand,
is a disorder that occurs as result of exposure due to high concentrations of irritating substance (often particulate
in nature) and is completely reversible after exposure ceases. The disorder is characterised by dyspnea, cough
and mucus production.

CARCINOGEN
cyanamide US - Rhode Island Hazardous Substance List IARC
CYANAMIDE us Enwronmental Defense Scorecard Suspected Reference(s) OPP-CAN
Carcinogens
Diesel fuel, as total US ACGIH Threshold Limit Values (TLV) - Carcinogen A3
hydrocarbons Carcinogens Category
acetylene US - Rhode Island Hazardous Substance List IARC
acetylene US - Maine Chemicals of High Concern List Carcinogen EU .
Carcinogen
ammonia US - Rhode Island Hazardous Substance List IARC
SKIN
acetylene US ACGIH Threshold Limit Values (TLV) - Skin Skin Designation Yes
acetylene Canada - British Columbia Occupational Exposure Limits - Skin Notation Skin
acetylene Canada - Alberta Occupational Exposure Limits - Skin Substance Interaction 1
Section 12 - ECOLOGICAL INFORMATION
Harmful to aquatic organisms.
Toxic to bees.
May cause long-term adverse effects in the environment.
This material and its container must be disposed of as hazardous waste.
Ecotoxicity
Ingredient Persistence: Water/Soil Persistence: Air Bioaccumulation Mobility
acetylene LOW No Data Available LOW HIGH
ammonia LOW No Data Available LOW HIGH

Section 13 - DISPOSAL CONSIDERATIONS

US EPA Waste Number & Descriptions

A. General Product Information

Reactivity characteristic: use EPA hazardous waste number D003 (waste code R).

Disposal Instructions

All waste must be handled in accordance with local, state and federal regulations.

® Containers may still present a chemical hazard/ danger when empty.

® Return to supplier for reuse/ recycling if possible.

Otherwise:

® |f container can not be cleaned sufficiently well to ensure that residuals do not remain or if the container cannot be used to store the
same product, then puncture containers, to prevent re-use, and bury at an authorised landfill.

® Where possible retain label warnings and MSDS and observe all notices pertaining to the product.

Legislation addressing waste disposal requirements may differ by country, state and/ or territory. Each user must refer to laws operating in

their area. In some areas, certain wastes must be tracked.

A Hierarchy of Controls seems to be common - the user should investigate:
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Reduction

Reuse

Recycling

Disposal (if all else fails)

This material may be recycled if unused, or if it has not been contaminated so as to make it unsuitable for its intended use. Shelf life
considerations should also be applied in making decisions of this type. Note that properties of a material may change in use, and recycling
or reuse may not always be appropriate. In most instances the supplier of the material should be consulted.

DO NOT allow wash water from cleaning or process equipment to enter drains.

It may be necessary to collect all wash water for treatment before disposal.

In all cases disposal to sewer may be subject to local laws and regulations and these should be considered first.

Where in doubt contact the responsible authority.

Recycle wherever possible.

Consult manufacturer for recycling options or consult local or regional waste management authority for disposal if no suitable treatment
or disposal facility can be identified.

Dispose of by: burial in a land-fill specifically licenced to accept chemical and / or pharmaceutical wastes or Incineration in a licenced
apparatus (after admixture with suitable combustible material)

® Decontaminate empty containers. Observe all label safeguards until containers are cleaned and destroyed.

Section 14 - TRANSPORTATION INFORMATION

DOT:

Symbols: None Hazard class or Division: 6.1
Identification Numbers: UN2811 PG: Il
Label Codes: 6.1 Special provisions: IB8, IP2, IP4, T3, TP33
Packaging: Exceptions: 153 Packaging: Non-bulk: 212
Packaging: Exceptions: 153 gzsa:et:)gl;grq:i?ctzir(;?;;ail: 25 kg
grggtfi[t)érll_li;?itations: Cargo 100 kg Vessel stowage: Location: B
Vessel stowage: Other: None

Hazardous materials descriptions and proper shipping names:

Toxic solids, organic, n.o.s.
Air Transport IATA:

ICAO/IATA Class: 6.1 ICAO/IATA Subrisk: None
UN/ID Number: 2811 Packing Group: Il
Special provisions: A3

Cargo Only

Packing Instructions: 676 Maximum Qty/Pack: 100 kg
Passenger and Cargo Passenger and Cargo

Packing Instructions: 669 Maximum Qty/Pack: 25 kg
Passenger and Cargo Passenger and Cargo

Limited Quantity Limited Quantity

Packing Instructions: Y644 Maximum Qty/Pack: 1 kg
Shipping name:TOXIC SOLID, ORGANIC, N.O.S.(contains cyanamide)

Maritime Transport IMDG:

IMDG Class: 6.1 IMDG Subrisk: None
UN Number: 2811 Packing Group: 1
EMS Number: F-A,S-A Special provisions: 274
Limited Quantities: 500 g

Shipping name:TOXIC SOLID, ORGANIC, N.O.S.(contains cyanamide)
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Section 15 - REGULATORY INFORMATION

cyanamide (CAS: 420-04-2) is found on the following regulatory lists;

"Canada - Alberta Occupational Exposure Limits", "Canada - British Columbia Occupational Exposure Limits", "Canada - Northwest
Territories Occupational Exposure Limits (English)", "Canada - Nova Scotia Occupational Exposure Limits", "Canada - Prince Edward Island
Occupational Exposure Limits", "Canada - Quebec Permissible Exposure Values for Airborne Contaminants (English)", "Canada -
Saskatchewan Occupational Health and Safety Regulations - Contamination Limits", "Canada CEPA Environmental Registry Substance
Lists - List of substances on the DSL that are Inherently Toxic to the Environment (English)", "Canada CEPA Environmental Registry
Substance Lists - List of substances on the DSL that are Inherently Toxic to the Environment (French)", "Canada CEPA Environmental
Registry Substance Lists - List of substances on the DSL that are Persistent and Inherently Toxic to the Environment (PiT) (English)",
"Canada CEPA Environmental Registry Substance Lists - List of substances on the DSL that meet the ecological criteria for categorization
(English)", "Canada Domestic Substances List (DSL)", "Canada Ingredient Disclosure List (SOR/88-64)", "Canada Toxicological Index
Service - Workplace Hazardous Materials Information System - WHMIS (English)", "OECD List of High Production Volume (HPV)
Chemicals", "US - Alaska Limits for Air Contaminants”, "US - California Occupational Safety and Health Regulations (CAL/OSHA) -
Hazardous Substances List", "US - California Permissible Exposure Limits for Chemical Contaminants", "US - Connecticut Hazardous Air
Pollutants”, "US - Hawaii Air Contaminant Limits", "US - Michigan Exposure Limits for Air Contaminants”, "US - Minnesota Hazardous
Substance List", "US - Minnesota Permissible Exposure Limits (PELs)", "US - New Jersey Right to Know Hazardous Substances (English)",
"US - North Dakota Air Pollutants - Guideline Concentrations”, "US - Pennsylvania - Hazardous Substance List", "US - Rhode Island
Hazardous Substance List", "US - Tennessee Occupational Exposure Limits - Limits For Air Contaminants", "US - Vermont Permissible
Exposure Limits Table Z-1-A Final Rule Limits for Air Contaminants”, "US - Vermont Permissible Exposure Limits Table Z-1-A Transitional
Limits for Air Contaminants", "US - Washington Permissible exposure limits of air contaminants”, "US - Wisconsin Control of Hazardous
Pollutants - Emission Thresholds, Standards and Control Requirements (Hazardous Air Contaminants)", "US ACGIH Threshold Limit Values
(TLV)", "US DOE Temporary Emergency Exposure Limits (TEELs)", "US EPA National Priorities List - Superfund Chemical Data Matrix
(SCDM) - Hazard Ranking System - Hazardous Substance Benchmarks", "US Harmonized Tariff Schedule - Intermediate Chemicals for
Dyes Appendix", "US NIOSH Recommended Exposure Limits (RELs)", "US Toxic Substances Control Act (TSCA) - Chemical Substance
Inventory", "US Toxic Substances Control Act (TSCA) - Premanufacture Notice (PMN) Chemicals", "US TSCA Section 5(a)(2) - Significant
New Use Rules (SNURs)"

Regulations for ingredients

acetylene (CAS: 74-86-2) is found on the following regulatory lists;

"Canada - Alberta Occupational Exposure Limits", "Canada - British Columbia Occupational Exposure Limits", "Canada - Nova Scotia
Occupational Exposure Limits", "Canada - Ontario Occupational Exposure Limits", "Canada - Prince Edward Island Occupational Exposure
Limits", "Canada - Quebec Permissible Exposure Values for Airborne Contaminants (English)", "Canada - Saskatchewan Industrial
Hazardous Substances", "Canada - Saskatchewan Occupational Health and Safety Regulations - Contamination Limits", "Canada - Yukon
Permissible Concentrations for Airborne Contaminant Substances”, "Canada CEPA Environmental Registry Substance Lists - List of
substances on the DSL that meet the human health criteria for categorization (English)", "Canada CEPA Environmental Registry Substance
Lists - Other DSL substances that are priorities for human health (English)", "Canada Domestic Substances List (DSL)", "Canada National
Pollutant Release Inventory (NPRI)", "Canada Toxicological Index Service - Workplace Hazardous Materials Information System - WHMIS
(English)", "Canada Transport Dangerous Goods - Schedule 3", "International Air Transport Association (IATA) Dangerous Goods
Regulations", "International Air Transport Association (IATA) Dangerous Goods Regulations - Prohibited List", "International Council of
Chemical Associations (ICCA) - High Production Volume List", "International Fragrance Association (IFRA) Survey: Transparency List",
"OECD List of High Production Volume (HPV) Chemicals", "US - California Occupational Safety and Health Regulations (CAL/OSHA) -
Hazardous Substances List", "US - California Permissible Exposure Limits for Chemical Contaminants”, "US - Connecticut Hazardous Air
Pollutants", "US - Delaware Pollutant Discharge Requirements - Reportable Quantities”, "US - Maine Chemicals of High Concern List", "US
- Massachusetts Oil & Hazardous Material List", "US - Minnesota Hazardous Substance List", "US - New Jersey Right to Know Hazardous
Substances (English)", "US - Oregon Permissible Exposure Limits (Z-1)", "US - Pennsylvania - Hazardous Substance List", "US - Rhode
Island Hazardous Substance List", "US - Washington Permissible exposure limits of air contaminants", "US ACGIH Threshold Limit Values
(TLV)", "US ACGIH Threshold Limit Values (TLV) - Carcinogens”, "US Department of Homeland Security Chemical Facility Anti-Terrorism
Standards - Chemicals of Interest", "US Department of Transportation (DOT), Hazardous Material Table", "US Department of Transportation
(DOT), Hazardous Material Table : Goods Forbidden for Transport", "US DOE Temporary Emergency Exposure Limits (TEELs)", "US EPA
High Production Volume Program Chemical List", "US List of Lists - Consolidated List of Chemicals Subject to EPCRA, CERCLA and
Section 112(r) of the Clean Air Act", "US NFPA 45 Fire Protection for Laboratories Using Chemicals - Flammability Characteristics of
Common Compressed and Liquefied Gases", "US NIOSH Recommended Exposure Limits (RELs)", "US Postal Service (USPS) Hazardous
Materials Table: Postal Service Mailability Guide", "US Spacecraft Water Exposure Guidelines for Selected Waterborne Contaminants
SWEGSs", "US -Texas Air Monitoring Comparison Values for Evaluating Carbonyls", "US Toxic Substances Control Act (TSCA) - Chemical
Substance Inventory”, "US TSCA Section 8 (a) Inventory Update Rule (IUR) - Partial Exemptions"

ammonia (CAS: 1336-21-6) is found on the following regulatory lists;

"Canada - Alberta Ambient Air Quality Objectives", "Canada - Alberta Occupational Exposure Limits", "Canada - British Columbia
Occupational Exposure Limits", "Canada - Northwest Territories Occupational Exposure Limits (English)", "Canada - Nova Scotia
Occupational Exposure Limits", "Canada - Prince Edward Island Occupational Exposure Limits", "Canada - Quebec Permissible Exposure
Values for Airborne Contaminants (English)", "Canada - Saskatchewan Industrial Hazardous Substances", "Canada - Saskatchewan
Occupational Health and Safety Regulations - Contamination Limits", "Canada - Yukon Permissible Concentrations for Airborne
Contaminant Substances", "Canada CEPA Environmental Registry Substance Lists - List of substances on the DSL that are Inherently Toxic
to the Environment (English)", "Canada CEPA Environmental Registry Substance Lists - List of substances on the DSL that are Inherently
Toxic to the Environment (French)", "Canada CEPA Environmental Registry Substance Lists - List of substances on the DSL that are
Persistent and Inherently Toxic to the Environment (PiT) (English)", "Canada CEPA Environmental Registry Substance Lists - List of
substances on the DSL that meet the ecological criteria for categorization (English)", "Canada Domestic Substances List (DSL)", "Canada
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Environmental Protection Act (CEPA) 1999 - Schedule 1 Toxic Substances List", "Canada Environmental Quality Guidelines (EQGs) Water:
Aquatic life", "Canada Ingredient Disclosure List (SOR/88-64)", "Canada National Pollutant Release Inventory (NPRI)", "Canada
Toxicological Index Service - Workplace Hazardous Materials Information System - WHMIS (English)", "CODEX General Standard for Food
Additives (GSFA) - Additives Permitted for Use in Food in General, Unless Otherwise Specified, in Accordance with GMP", "GESAMP/EHS
Composite List - GESAMP Hazard Profiles", "IMO IBC Code Chapter 17: Summary of minimum requirements", "IMO MARPOL 73/78
(Annex 1) - List of Noxious Liquid Substances Carried in Bulk", "International Council of Chemical Associations (ICCA) - High Production
Volume List", "International Fragrance Association (IFRA) Survey: Transparency List", "OECD List of High Production Volume (HPV)
Chemicals", "US - Alaska Limits for Air Contaminants”, "US - California Air Toxics ""Hot Spots™ List (Assembly Bill 2588) Substances for
Which Emissions Must Be Quantified", "US - California Occupational Safety and Health Regulations (CAL/OSHA) - Hazardous Substances
List", "US - California OEHHA/ARB - Acute Reference Exposure Levels and Target Organs (RELs)", "US - California OEHHA/ARB - Chronic
Reference Exposure Levels and Target Organs (CRELs)", "US - California Permissible Exposure Limits for Chemical Contaminants”, "US -
California Toxic Air Contaminant List Category II", "US - Connecticut Hazardous Air Pollutants", "US - Delaware Pollutant Discharge
Requirements - Reportable Quantities", "US - Florida Essential Chemicals", "US - Hawaii Air Contaminant Limits", "US - Idaho - Limits for
Air Contaminants", "US - Louisiana Minimum Emission Rates Toxic Air Pollutants", "US - Louisiana Toxic Air Pollutant Ambient Air
Standards", "US - Massachusetts Oil & Hazardous Material List", "US - Michigan Exposure Limits for Air Contaminants”, "US - Minnesota
Hazardous Substance List", "US - Minnesota Permissible Exposure Limits (PELs)", "US - New Jersey Right to Know Hazardous Substances
(English)", "US - North Dakota Air Pollutants - Guideline Concentrations", "US - Oregon Hazardous Materials", "US - Oregon Permissible
Exposure Limits (Z-1)", "US - Pennsylvania - Hazardous Substance List", "US - Rhode Island Hazardous Substance List", "US - Tennessee
Occupational Exposure Limits - Limits For Air Contaminants”, "US - Vermont Permissible Exposure Limits Table Z-1-A Final Rule Limits for
Air Contaminants”, "US - Vermont Permissible Exposure Limits Table Z-1-A Transitional Limits for Air Contaminants”, "US - Washington
Permissible exposure limits of air contaminants”, "US - Washington Toxic air pollutants and their ASIL, SQER and de minimis emission
values”, "US - Wisconsin Control of Hazardous Pollutants - Emission Thresholds, Standards and Control Requirements (Hazardous Air
Contaminants)", "US - Wisconsin Control of Hazardous Pollutants - Substances of Concern for Sources of Incidental Emissions of
Hazardous Air Contaminants”, "US - Wyoming List of Highly Hazardous Chemicals, Toxics and Reactives", "US - Wyoming Toxic and
Hazardous Substances Table Z1 Limits for Air Contaminants”, "US ACGIH Threshold Limit Values (TLV)", "US ATSDR Minimal Risk Levels
for Hazardous Substances (MRLs)", "US ATSDR Priority List of Hazardous Substances”, "US CWA (Clean Water Act) - List of Hazardous
Substances”, "US CWA (Clean Water Act) - Reportable Quantities of Designated Hazardous Substances", "US Department of Homeland
Security Chemical Facility Anti-Terrorism Standards - Chemicals of Interest", "US Department of Transportation (DOT) List of Hazardous
Substances and Reportable Quantities - Hazardous Substances Other Than Radionuclides", "US Department of Transportation (DOT),
Hazardous Material Table", "US DOE Temporary Emergency Exposure Limits (TEELs)", "US EPA Acute Exposure Guideline Levels
(AEGLs) - Final", "US EPA High Production Volume Chemicals Additional List", "US EPCRA Section 313 Chemical List", "US FDA CFSAN
GRAS Substances evaluated by the Select Committee on GRAS Substances (SCOGS)", "US FDA Everything Added to Food in the United
States (EAFUS)", "US FDA Indirect Food Additives: Adhesives and Components of Coatings - Substances for Use Only as Components of
Adhesives - Adhesives", "US FDA List of ""Indirect"™ Additives Used in Food Contact Substances", "US List of Lists - Consolidated List of
Chemicals Subject to EPCRA, CERCLA and Section 112(r) of the Clean Air Act", "US NFPA 45 Fire Protection for Laboratories Using
Chemicals - Flammability Characteristics of Common Compressed and Liquefied Gases", "US NIOSH Recommended Exposure Limits
(RELs)", "US OSHA List of Highly Hazardous Chemicals, Toxics and Reactives", "US OSHA Permissible Exposure Levels (PELs) - Table
Z1", "US Postal Service (USPS) Hazardous Materials Table: Postal Service Mailability Guide", "US SARA Section 302 Extremely Hazardous
Substances", "US Spacecraft Maximum Allowable Concentrations (SMACs) for Airborne Contaminants”, "US Spacecraft Water Exposure
Guidelines for Selected Waterborne Contaminants SWEGs", "US Toxic Substances Control Act (TSCA) - Chemical Substance Inventory",
"WHO Guidelines for Drinking-water Quality - Chemicals for which guideline values have not been established"

Section 16 - OTHER INFORMATION
LIMITED EVIDENCE

m Inhalation may produce serious health damage*.

m Cumulative effects may result following exposure*.

m Vapours potentially cause drowsiness and dizziness*.
* (limited evidence).

m Classification of the preparation and its individual components has drawn on official and authoritative sources as well as independent
review by the Chemwatch Classification committee using available literature references.

A list of reference resources used to assist the committee may be found at:

www.chemwatch.net/references.

m The (M)SDS is a Hazard Communication tool and should be used to assist in the Risk Assessment. Many factors determine whether the
reported Hazards are Risks in the workplace or other settings. Risks may be determined by reference to Exposures Scenarios. Scale of
use, frequency of use and current or available engineering controls must be considered.

m For detailed advice on Personal Protective Equipment, refer to the following U.S. Regulations and Standards:
OSHA Standards - 29 CFR:

1910.132 - Personal Protective Equipment - General requirements

1910.133 - Eye and face protection

1910.134 - Respiratory Protection

1910.136 - Occupational foot protection

1910.138 - Hand Protection

Eye and face protection - ANSI Z87.1

Foot protection - ANSI Z41

Respirators must be NIOSH approved.

This document is copyright. Apart from any fair dealing for the purposes of private study, research, review or
criticism, as permitted under the Copyright Act, no part may be reproduced by any process without written
permission from CHEMWATCH. TEL (+61 3) 9572 4700.
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