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Section 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME
ACRYLAMIDE

OTHER NAMES
CH2-CH-CO-NH2, C3H5NO, "acrylic amide", ethylenecarboxamide, propenamide, 2-propenamide, 2-propenamide,
propeneamide, "propenoic acid amide"

PROPER SHIPPING NAME
ACRYLAMIDE, SOLID

PRODUCT USE

Reactive monomer used in polymers or co-polymers. Polyacrylamide polymers are used in adhesives; sizing
agents; soil conditioning agents, flocculants; waste treatments; chemical grouting. Production of N -
methylolacrylamide.

Regeant

SUPPLIER

Company: S D FINE - CHEM LIMITED
Address:

315- 317, T.V.IND.ESTATE,

248 WORLI ROAD,

MUMBAI- 400 030, INDIA
technical@sdfine.com

Telephone: 91- 22 24959898
Telephone: 91- 22 24959899

Fax: 91- 22 24937232

Section 2 - HAZARDS IDENTIFICATION

HAZARD RATINGS

Flammability
Toxicity

Body Contact
Reactivity
Chronic

SCALE: Min/Nil=0 Low=1 Moderate=2 High=3 Extreme=4
GHS Classification
Acute Aquatic Hazard Category 1
Acute Toxicity (Dermal) Category 4

Acute Toxicity (Inhalation) Category 4
Acute Toxicity (Oral) Category 3
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Section 2 - HAZARDS IDENTIFICATION

Carcinogen Category 1B

Eye Irritation Category 2A

Germ Cell Mutagen Category 1B
Organ Damage Category 1
Reproductive Toxicity Category 2
Skin Corrosion/Irritation Category 2
Skin Sensitizer Category 1

b

EMERGENCY OVERVIEW

HAZARD

DANGER

Determined by using GHS criteria:

H301 H312 H332 H315 H319 H317 H340 H350 H361 H372 H400
Toxic if swallowed

Harmful in contact with skin

Harmful if inhaled

Causes skin irritation

Causes serious eye irritation

May cause allergic skin reaction

May cause genetic defects

May cause CANCER

Suspected of damaging fertility

Causes damage to organs through prolonged or repeated exposure.
Very toxic to aquatic life

PRECAUTIONARY STATEMENTS

Prevention

Obtain special instructions before use.

Do not handle until all safety precautions have been read and understood.
Do not breathe dust/fume/gas/mist/vapours/spray.

Avoid breathing dust/fume/gas/mist/vapours/spray.

Wash thoroughly after handling.

Do not eat, drink or smoke when using this product.

Use only outdoors or in a well-ventilated area.

Contaminated work clothing should not be allowed out of the workplace.
Avoid release to the environment.

Wear protective gloves/protective clothing/eye protection/face protection.
Use personal protective equipment as required.

Response

IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician.

IF ON SKIN: Wash with plenty of soap and water.

IF INHALED: Remove to fresh air and keep at rest in a position comfortable for breathing.

IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to
do. Continue rinsing.

IF exposed or concerned: Get medical advice/ attention.

Call a POISON CENTER or doctor/physician if you feel unwell.

Get medical advice/attention if you feel unwell.
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Rinse mouth.

If skin irritation or rash occurs: Get medical advice/attention.
If eye irritation persists: Get medical advice/attention.

Wash contaminated clothing before reuse.

Collect spillage.

Storage
Store locked up.

Section 3 - COMPOSITION / INFORMATION ON INGREDIENTS

NAME CAS RN %
acrylamide 79-06-1 > 99

Section 4 - FIRST AID MEASURES

SWALLOWED

* [IF 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.

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

« If 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.

« If 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

m If this product comes in contact with the eyes:

* Immediately 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

m If skin contact occurs:

* Immediately remove all contaminated clothing, including footwear.
* Flush skin and hair with running water (and soap if available).

» Seek medical attention in event of irritation.

INHALED

« If dust is inhaled, remove from contaminated area.

* Encourage patient to blow nose to ensure clear breathing passages.
* Ask patient to rinse mouth with water but to not drink water.

» Seek immediate medical attention.

continued...



ACRYLAMIDE

GHS Safety Data Sheet Version No:5
Page 4 of 17
Section 4 - FIRST AID MEASURES

NOTES TO PHYSICIAN
m Treat symptomatically.
for poisons (where specific treatment regime is absent):

BASIC TREATMENT

« Establish a patent airway with suction where necessary.

» Watch for signs of respiratory insufficiency and assist ventilation as necessary.

+ Administer oxygen by non-rebreather mask at 10 to 15 L/min.

» Monitor and treat, where necessary, for pulmonary oedema .

* Monitor and treat, where necessary, for shock.

* Anticipate seizures .

* DO NOT use emetics. Where ingestion is suspected rinse mouth and give up to 200 ml water (5 ml/kg
recommended) for dilution where patient is able to swallow, has a strong gag reflex and does not drool.

ADVANCED TREATMENT

+ Consider orotracheal or nasotracheal intubation for airway control in unconscious patient or where
respiratory arrest has occurred.

* Positive-pressure ventilation using a bag-valve mask might be of use.

* Monitor and treat, where necessary, for arrhythmias.

« Start an IV D5W TKO. If signs of hypovolaemia are present use lactated Ringers solution. Fluid overload
might create complications.

* Drug therapy should be considered for pulmonary oedema.

» Hypotension with signs of hypovolaemia requires the cautious administration of fluids. Fluid overload might
create complications.

* Treat seizures with diazepam.

* Proparacaine hydrochloride should be used to assist eye irrigation.

BRONSTEIN, A.C. and CURRANCE, P.L.

EMERGENCY CARE FOR HAZARDOUS MATERIALS EXPOSURE: 2nd Ed. 1994.

Section 5 - FIRE FIGHTING MEASURES

EXTINGUISHING MEDIA
» Water spray or fog.

* Alcohol stable foam.

* Dry chemical powder.
 Carbon dioxide.

FIRE FIGHTING

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

* Wear breathing apparatus plus protective gloves for fire only.

* Prevent, by any means available, spillage from entering drains or water courses.
* 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.

* If safe to do so, remove containers from path of fire.

* Equipment should be thoroughly decontaminated after use.

FIRE/EXPLOSION HAZARD

» Combustible solid which burns but propagates flame with difficulty; it is estimated that most organic dusts
are combustible (circa 70%) - according to the circumstances under which the combustion process occurs,
such materials may cause fires and / or dust explosions.

* Avoid generating dust, particularly clouds of dust in a confined or unventilated space as dusts may form an
explosive mixture with air, and any source of ignition, i.e. flame or spark, will cause fire or explosion.
Dust clouds generated by the fine grinding of the solid are a particular hazard; accumulations of fine dust
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Section 5 - FIRE FIGHTING MEASURES

(420 micron or less) may burn rapidly and fiercely if ignited - particles exceeding this limit will
generally not form flammable dust clouds.; once initiated, however, larger particles up to 1400 microns
diameter will contribute to the propagation of an explosion.

* In the same way as gases and vapours, dusts in the form of a cloud are only ignitable over a range of
concentrations; in principle, the concepts of lower explosive limit (LEL) and upper explosive limit
(UEL).are applicable to dust clouds but only the LEL is of practical use; - this is because of the inherent
difficulty of achieving homogeneous dust clouds at high temperatures (for dusts the LEL is often called the
"Minimum Explosible Concentration", MEC)

* A dust explosion may release of large quantities of gaseous products; this in turn creates a subsequent
pressure rise of explosive force capable of damaging plant and buildings and injuring people.

 Usually the initial or primary explosion takes place in a confined space such as plant or machinery, and
can be of sufficient force to damage or rupture the plant. If the shock wave from the primary explosion
enters the surrounding area, it will disturb any settled dust layers, forming a second dust cloud, and
often initiate a much larger secondary explosion. All large scale explosions have resulted from chain
reactions of this type.

* Dry dust can be charged electrostatically by turbulence, pneumatic transport, pouring, in exhaust ducts and
during transport.

* Build-up of electrostatic charge 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.

« All movable parts coming in contact with this material should have a speed of less than 1-meter/sec

* A sudden release of statically charged materials from storage or process equipment, particularly at
elevated temperatures and/ or pressure, may result in ignition especially in the absence of an apparent
ignition source

* One important effect of the particulate nature of powders is that the surface are and surface structure
(and often moisture content) can vary widely from sample to sample, depending of how the powder was
manufactured and handled; this means that it is virtually impossible to use flammability data published in
the literature for dusts (in contrast to that published for gases and vapours).

+ Autoignition temperatures are often quoted for dust clouds (minimum ignition temperature (MIT)) and dust
layers (layer ignition temperature (LIT)); LIT generally falls as the thickness of the layer increases.

Combustion products include: carbon monoxide (CO), carbon dioxide (CO2), nitrogen oxides (NOx), other

pyrolysis products typical of burning organic material.

May emit poisonous fumes.

FIRE INCOMPATIBILITY
 Avoid contamination with oxidising agents i.e. nitrates, oxidising acids, chlorine bleaches, pool chlorine
etc. as ignition may result.

Personal Protective Equipment
Gas tight chemical resistant suit.

Section 6 - ACCIDENTAL RELEASE MEASURES

MINOR SPILLS

* Clean up waste regularly and abnormal spills immediately.

* Avoid breathing dust and contact with skin and eyes.

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

* Use dry clean up procedures and avoid generating dust.

* Vacuum up or sweep up. NOTE: Vacuum cleaner must be fitted with an exhaust micro filter (HEPA type)
(consider explosion-proof machines designed to be grounded during storage and use).

» Dampen with water to prevent dusting before sweeping.

* Place in suitable containers for disposal.

MAJOR SPILLS

* Clear area of personnel and move upwind.

* Alert Fire Brigade and tell them location and nature of hazard.
* May be violently or explosively reactive.
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» Wear full body protective clothing with breathing apparatus.

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

* Consider evacuation (or protect in place).

* 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.

* 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.

PROTECTIVE ACTIONS FOR SPILL
WARNING
PROTECTIVE ACTION ZONEZX

Tevacuation half
direction downwind
distance

wind N isolation ... down | wind distance

direction =~ | distance ™ ZS
. half

INITIAL lgngﬁigon downwind
ISOLATION distance
ZONE &L

From IERG (Canada/Australia)

Isolation Distance 25 metres

Downwind Protection Distance 250 metres

IERG Number 36P

FOOTNOTES

1 PROTECTIVE ACTION ZONE is defined as the area in which people are at risk of harmful exposure. This zone
assumes that random changes in wind direction confines the vapour plume to an area within 30 degrees on
either side of the predominant wind direction, resulting in a crosswind protective action distance equal to
the downwind protective action distance.
2 PROTECTIVE ACTIONS should be initiated to the extent possible, beginning with those closest to the spill
and working away from the site in the downwind direction. Within the protective action zone a level of vapour
concentration may exist resulting in nearly all unprotected persons becoming incapacitated and unable to take
protective action and/or incurring serious or irreversible health effects.
3 INITIAL ISOLATION ZONE is determined as an area, including upwind of the incident, within which a high
probability of localised wind reversal may expose nearly all persons without appropriate protection to life-
threatening concentrations of the material.
4 SMALL SPILLS involve a leaking package of 200 litres (565 US gallons) or less, such as a drum (jerrican or
box with inner containers). Larger packages leaking less than 200 litres and compressed gas leaking from a
small cylinder are also considered "small spills".

LARGE SPILLS involve many small leaking packages or a leaking package of greater than 200 litres, such as
a cargo tank, portable tank or a "one-tonne" compressed gas cylinder.
5 Guide 153P is taken from the US DOT emergency response guide book.
6 |IERG information is derived from CANUTEC - Transport Canada.

Personal Protective Equipment advice is contained in Section 8 of the MSDS.
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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.

Empty containers may contain residual dust which has the potential to accumulate following settling. Such

dusts may explode in the presence of an appropriate ignition source.

* Do NOT cut, drill, grind or weld such containers

* In addition ensure such activity is not performed near full, partially empty or empty containers without
appropriate workplace safety authorisation or permit.

SUITABLE CONTAINER

* 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

* low 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.

STORAGE INCOMPATIBILITY

m Acrylamide:

« forms explosive mixtures in air when finely divided

* is thermally unstable

* may polymerise explosively (unless inhibited) under the influence of UV light, oxidisers, peroxides, vinyl
polymerisation initiators or elevated temperatures (above melting point of 85 C)

* is incompatible with reducing agents, mineral acids, strong acids, oleum, ammonia, isocyanates.
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» Contamination with polymerisation catalysts - peroxides, persulfates, oxidising agents - also strong acids,
strong alkalies, will cause polymerisation with exotherm - generation of heat.

* Polymerisation of large quantities may be violent - even explosive.

Polymerisation incidents might arise when thermally unstable initiators (including polymerisation catalysts)

are charged, preheated to reaction temperatures and held for considerable periods of time prior to the

addition of monomers. The rate of polymerisation may be affected by depleted initiator and the concentration

of initiator may not be sufficient to produce controlled reaction for a particular addition rate of monomer;

the concentration of the latter may reach levels at which uncontrollable polymerisation occurs - this may

lead to pressure-failure of the vessel seals.

BRETHERICK L.: Handbook of Reactive Chemical Hazards.

* Hazardous, even explosive polymerisation may result from mixing with incompatible materials.

STORAGE REQUIREMENTS

m Rotate all stock to prevent ageing. Use on FIFO (First In-First Out) basis.
« 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.

SAFE STORAGE WITH OTHER CLASSIFIED CHEMICALS

B ([ (A
X

+

X X + X

+:  May be stored together
O: May be stored together with specific preventions
X:  Must not be stored together

Section 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION

EXPOSURE CONTROLS
Source Material TWA mg/m? Notes
Australia Exposure Standards acrylamide (Acrylamide) 0.03 Sk

EMERGENCY EXPOSURE LIMITS
Material Revised IDLH Value (mg/m3) Revised IDLH Value (ppm)
acrylamide 60

MATERIAL DATA

ACRYLAMIDE:

m For acrylamide:

Toxic effects on the central nervous system are generally reversible if exposure is terminated although

prolonged exposure may significantly increase the time of recovery. These effects include muscle weakness,
ataxia, incoordination, tremours and hallucination. Based on feeding studies in sensitive animals it is
recommended that no more than 0.05 mg/kg/day be absorbed by workmen and is consistent with data indicating a
no effect level between 0.014 and 0.1 mg/kg/day. A TLV-TWA of 0.3 mg/m3 has been calculated assuming a
respiratory exchange of 10 m3/day but has been recalculated based on the carcinogenic response of rats.
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PERSONAL PROTECTION

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].

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: such as:

« 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).

* 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) 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) 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

* Employees working with confirmed human carcinogens should be provided with, and be required to wear, clean,
full body protective clothing (smocks, coveralls, or long-sleeved shirt and pants), shoe covers and gloves
prior to entering the regulated area.

* Employees engaged in handling operations involving carcinogens should be provided with, and required to
wear and use half-face filter-type respirators with filters for dusts, mists and fumes, or air purifying
canisters or cartridges. A respirator affording higher levels of protection may be substituted.

* Emergency deluge showers and eyewash fountains, supplied with potable water, should be located near, within
sight of, and on the same level with locations where direct exposure is likely.

* Prior to each exit from an area containing confirmed human carcinogens, employees should be required to
remove and leave protective clothing and equipment at the point of exit and at the last exit of the day, to
place used clothing and equipment in impervious containers at the point of exit for purposes of
decontamination or disposal. The contents of such impervious containers must be identified with suitable
labels. For maintenance and decontamination activities, authorized employees entering the area should be
provided with and required to wear clean, impervious garments, including gloves, boots and continuous-air
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supplied hood.
* Prior to removing protective garments the employee should undergo decontamination and be required to shower
upon removal of the garments and hood.

* Respirators may be necessary when engineering and administrative controls do not adequately prevent
exposures.

* The decision to use respiratory protection should be based on professional judgment that takes into account
toxicity information, exposure measurement data, and frequency and likelihood of the worker's exposure -
ensure users are not subject to high thermal loads which may result in heat stress or distress due to
personal protective equipment (powered, positive flow, full face apparatus may be an option).

* Published occupational exposure limits, where they exist, will assist in determining the adequacy of the
selected respiratory . These may be government mandated or vendor recommended.

* Certified respirators will be useful for protecting workers from inhalation of particulates when properly
selected and fit tested as part of a complete respiratory protection program.

» Use approved positive flow mask if significant quantities of dust becomes airborne.

* Try to avoid creating dust conditions.

GLOVE SELECTION INDEX

m Glove selection is based on a modified presentation of the:

" Forsberg Clothing Performance Index" .

The effect(s) of the following substance(s) are taken into account in the
computer- generated selection: acrylamide

m Protective Material CPI *.

PE/EVAL/PE A

A: Best Selection
B: Satisfactory; may degrade after 4 hours continuous immersion
C: Poor to Dangerous Choice for other than short term immersion

NOTE: As a series of factors will influence the actual performance of the glove, a final selection must be
based on detailed observation. -

* Where the glove is to be used on a short term, casual or infrequent basis, factors such as "feel" or
convenience (e.g. disposability), may dictate a choice of gloves which might otherwise be unsuitable
following long-term or frequent use. A qualified practitioner should be consulted.

RESPIRATOR
Protection Factor Half- Face Respirator Full- Face Respirator Powered Air Respirator
10 x ES P1 Air- line* -- PAPR- P1 -
50 x ES Air- line** P2 PAPR- P2
100 x ES - P3 -
Air- line* -
100+ x ES - Air- line** PAPR- P3
* - Negative pressure demand ** - Continuous flow.

The local concentration of material, quantity and conditions of use determine the type of personal protective
equipment required. For further information consult your
Occupational Health and Safety Advisor.

ENGINEERING CONTROLS
* Employees exposed to confirmed human carcinogens should be authorized to do so by the employer, and work in
a regulated area.
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* Work should be undertaken in an isolated system such as a "glove-box" . Employees should wash their hands
and arms upon completion of the assigned task and before engaging in other activities not associated with
the isolated system.

» Within regulated areas, the carcinogen should be stored in sealed containers, or enclosed in a closed
system, including piping systems, with any sample ports or openings closed while the carcinogens are
contained within.

* Open-vessel systems are prohibited.

» Each operation should be provided with continuous local exhaust ventilation so that air movement is always
from ordinary work areas to the operation.

» Exhaust air should not be discharged to regulated areas, non-regulated areas or the external environment
unless decontaminated. Clean make-up air should be introduced in sufficient volume to maintain correct
operation of the local exhaust system.

* For maintenance and decontamination activities, authorized employees entering the area should be provided
with and required to wear clean, impervious garments, including gloves, boots and continuous-air supplied
hood. Prior to removing protective garments the employee should undergo decontamination and be required to
shower upon removal of the garments and hood.

» Except for outdoor systems, regulated areas should be maintained under negative pressure (with respect to
non-regulated areas).

* Local exhaust ventilation requires make-up air be supplied in equal volumes to replaced air.

* Laboratory hoods must be designed and maintained so as to draw air inward at an average linear face
velocity of 150 feet/ min. with a minimum of 125 feet/ min. Design and construction of the fume hood
requires that insertion of any portion of the employees body, other than hands and arms, be disallowed.

Section 9 - PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE
Colourless crystals or powder. Odourless. Environmental hazard. May polymerise violently on melting. Soluble
in water, methanol, ethanol, acetone, chloroform and ethyl acetone. Slightly soluble in benzene,heptane.

PHYSICAL PROPERTIES
Solid.
Mixes with water.

State Divided solid Molecular Weight 71.08
Melting Range (°C) 84.5 Viscosity Not Applicable
Boiling Range (°C) 125 at 3.33 kPa Solubility in water (g/L) Miscible
Flash Point (°C) 138 pH (1% solution) Not available.
Decomposition Temp (°C) Not Available pH (as supplied) Not applicable
Autoignition Temp (°C) 424 Vapour Pressure (kPa) 0.0009 at 20 C
Upper Explosive Limit (%) Not available. Specific Gravity (water=1) 1122 at30 C
Lower Explosive Limit (%) Not available. Relative Vapour Density 2.45

(air=1)
Volatile Component (%vol) Not available. Evaporation Rate Not available
Material Value
ACRYLAMIDE:
log Kow -0.67

Section 10 - CHEMICAL STABILITY AND REACTIVITY INFORMATION

CONDITIONS CONTRIBUTING TO INSTABILITY
* Presence of incompatible materials.

* Product is considered stable.

» Hazardous polymerisation will not occur.
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For incompatible materials - refer to Section 7 - Handling and Storage.

Section 11 - TOXICOLOGICAL INFORMATION

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 Acrylamides can cause numbness and paralysis of the extremities, "pins and needles", weakness (especially
in the lower limbs), over days to weeks. There can be cold sweating, skin redness and peeling, difficulty
speaking, tremor, gait disturbance, colour-blindness and trouble with the eye.

EYE

m This material may produce eye irritation in some persons and produce eye damage 24 hours or more after
instillation. Moderate inflammation may be expected with redness; conjunctivitis may occur with prolonged
exposure.

m An 10% aqueous solution of acrylamide administered to rabbit eye produced pain and slight conjunctival
irritation. There was no corneal injury. A 40% aqueous solution produced moderate pain, slight conjunctival
irritation which was slow in healing and corneal injury which healed within 24 hours.

SKIN

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

m The material may cause mild but significant 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 A 10% aqueous solution of acrylamide applied repeatedly to the ear or shaved intact belly of the rabbit
produced no significant response. Application to an abraded area of the belly produced slight reddening and
slight oedema which healed upon cessation. Local exposure effects may include hand and skin peeling,
blistering, numbness.

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

INHALED

m The material is not thought to produce either adverse health effects or irritation of the respiratory tract
following inhalation (as classified by EC Directives using animal models). Nevertheless, adverse systemic
effects have been produced following exposure of animals by at least one other route and good hygiene
practice requires that exposure be kept to a minimum and that suitable control measures be used in an
occupational setting.

m Persons with impaired respiratory function, airway diseases and conditions such as emphysema or chronic
bronchitis, may incur further disability if excessive concentrations of particulate are inhaled.

If prior damage to the circulatory or nervous systems has occurred or if kidney damage has been sustained,
proper screenings should be conducted on individuals who may be exposed to further risk if handling and use
of the material result

in excessive exposures.

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.

There is ample evidence that this material can be regarded as being able to cause cancer in humans based on
experiments and other information.

Based on experiments and other information, there is ample evidence to presume that exposure to this material
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Section 11 - TOXICOLOGICAL INFORMATION

can cause genetic defects that can be inherited.

Ample evidence from experiments exists that there is a suspicionthis material directly reduces fertility.

Substance accumulation, in the human body, may occur and may cause some concern following repeated or long-
term occupational exposure.

Repeated or prolonged exposure to acrylamides can result in multiple nervous disorders which are insidious.
Inco-ordination, difficulty speaking and tremor suggests involvement of the midbrain. Signs and symptoms

include weakness, "pins and needles", fatigue, lethargy and decreased pin sensation, vibratory loss, slowing

of reflexes and Romberg's sign (unable to retain position with eyes closed). The symptoms are more severe at

the ends of the extremities. Scaling of the palms and soles, sweating and constriction of blood vessels in

the periphery are prominent. Usually recovery occurs but permanent damage can occur after severe exposures.

TOXICITY AND IRRITATION
m unless otherwise specified data extracted from RTECS - Register of Toxic Effects of Chemical Substances.

TOXICITY IRRITATION
Oral (rat) LD50: 124 mg/kg Skin (rabbit): 500 mg/24h - Mild
Dermal (rabbit) LDLo: 1000 mg/kg Skin (rabbit): 50 mg/3d - Mild

Eye (rabbit): 100mg/24h - Moderate

Eye (rabbit): 10mg/30s rinse- Mild
m Contact allergies quickly manifest themselves as contact eczema, more rarely as urticaria or Quincke's
oedema. The pathogenesis of contact eczema involves a cell-mediated (T lymphocytes) immune reaction of the
delayed type. Other allergic skin reactions, e.g. contact urticaria, involve antibody-mediated immune
reactions. The significance of the contact allergen is not simply determined by its sensitisation potential:
the distribution of the substance and the opportunities for contact with it are equally important. A weakly
sensitising substance which is widely distributed can be a more important allergen than one with stronger
sensitising potential with which few individuals come into contact. From a clinical point of view, substances
are noteworthy if they produce an allergic test reaction in more than 1% of the persons tested.
The material may produce moderate eye irritation leading to inflammation. Repeated or prolonged exposure to
irritants may produce conjunctivitis.
The material may cause skin irritation after prolonged or repeated exposure and may produce on contact skin
redness, swelling, the production of vesicles, scaling and thickening of the skin.
WARNING: This substance has been classified by the IARC as Group 2A: Probably Carcinogenic to Humans.
Tenth Annual Report on Carcinogens: Substance anticipated to be Carcinogen
[National Toxicology Program: U.S. Dep. of Health & Human Services 2002].

CARCINOGEN

Acrylamide (NB: Overall International Agency Group 2A

evaluation upgraded for Research on Cancer

from 2B to 2A with (IARC) - Agents

supporting evidence Reviewed by the IARC

from other relevant Monographs

data)

CAS~ Australia Exposure Carcinogen Category 2
Standards - Carcinogens

SKIN

acrylamide Australia Exposure Standards - Skin Notes Sk

Section 12 - ECOLOGICAL INFORMATION

acrylamide 48 hr EC50 (0.43) mg/L American or virginia oyster Crustacea Source: Experimental
Refer to data for ingredients, which follows:

ACRYLAMIDE:
m Hazardous Air Pollutant: Yes
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m Fish LC50 (96hr.) (mg/l): 130
m Daphnia magna EC50 (48hr.) (mg/l): 105
m log Kow (Prager 1995): -0.67

m For acrylamide:

log Kow: -0.67

Half-life (hr) air: 6.6

Half-life (hr) H20 surface water: 192-288

Henry's atm m3 /mol: 3.20E-10

BOD 5: 0.97,72.8%

BCF: 0.86-1.12

Environmental fate:

Terrestrial Fate: When released on soil, acrylamide would be expected to leach readily into the ground and
biodegrade within a few weeks.

Aquatic Fate: Since acrylamide has been found to degrade in distilled water over a period of 1-2 months and
river water in 8-12 days, it is unlikely that acrylamide would have a long residence time in natural waters.
However, acclimation of the microorganisms is important. In systems in which the residence time is relatively
short such as in sewage works and water treatment facilities, acrylamide may not be completely degraded, and
acrylamide has been detected in the effluent from a sewage treatment plant. Adsorption to sediment and
volatilization will not be appreciable.

Atmospheric Fate: If released into the atmosphere, acrylamide in the vapor phase should react with
photochemically produced hydroxyl radicals (estimated half-life 6.6 hr). Due to its high solubility in water,

it should be scavenged by rain and fog.

Ecotoxicity:

Fish:LC50 (24-96 h): 130-460 mg/L

Bioaccumulation: not significant

Anaerobic effects: some degradation

Degradation Biological: significant

processes Abiotic: nophotolysis,hydrolysis,RxnOH*.

m DO NOT discharge into sewer or waterways.

Ecotoxicity

Ingredient Persistence: Persistence: Air Bioaccumulation Mobility
Water/Soil

acrylamide LOW LOW HIGH

GESAMP/EHS COMPOSITE LIST - GESAMP Hazard Profiles

Name / EHS TRN A1a A1b A1 A2 B1 B2 C1 C2 C3 D1 D2 D3 E1 E2 ES3
Cas No/

RTECS No

-CAS:79- 23 70 O 0 0 R 2 0 2 2 2 1 2 CMN D 3
06- 1/ S
AS3325000

Legend:

EHS=EHS Number (EHS=GESAMP Working Group on the Evaluation of the Hazards of Harmful Substances Carried by
Ships) NRT=Net Register Tonnage, A1a=Bioaccumulation log Pow, A1b=Bioaccumulation BCF, A1=Bioaccumulation,
A2=Biodegradation, B1=Acuteaquatic toxicity LC/ECIC50 (mg/l), B2=Chronic aquatic toxicity NOEC (mg/l),

C1=Acute mammalian oral toxicity LD50 (mg/kg), C2=Acutemammalian dermal toxicity LD50 (mg/kg), C3=Acute
mammalian inhalation toxicity LC50 (mg/kg), D1=Skin irritation & corrosion, D2=Eye irritation& corrosion,
D3=Long-term health effects, E1=Tainting, E2=Physical effects on wildlife & benthic habitats, E3=Interference

with coastal amenities,

For column A2: R=Readily biodegradable, NR=Not readily biodegradable.

For column D3: C=Carcinogen, M=Mutagenic, R=Reprotoxic, S=Sensitising, A=Aspiration hazard, T=Target organ
systemic toxicity, L=Lunginjury, N=Neurotoxic, I=Immunotoxic.

For column E1: NT=Not tainting (tested), T=Tainting test positive.
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For column E2: Fp=Persistent floater, F=Floater, S=Sinking substances.
The numerical scales start from 0 (no hazard), while higher numbers reflect increasing hazard.
(GESAMP/EHS Composite List of Hazard Profiles - Hazard evaluation of substances transported by ships)

Section 13 - DISPOSAL CONSIDERATIONS

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

* Return to supplier for reuse/ recycling if possible.

Otherwise:

« If 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:

* 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.

* 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

TOXIC
6

Labels Required: TOXIC

HAZCHEM:
| 2X
Land Transport UNDG:
Class or division: 6.1 Subsidiary risk: None
UN No.: 2074 UN packing group: 1

Shipping Name:ACRYLAMIDE, SOLID
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Air Transport IATA:

ICAO/IATA Class: 6.1 ICAO/IATA Subrisk: None
UN/ID Number: 2074 Packing Group: i
Special provisions: None

Shipping Name: ACRYLAMIDE, SOLID

Maritime Transport IMDG:

IMDG Class: 6.1 IMDG Subrisk: None
UN Number: 2074 Packing Group: 1
EMS Number: F-A, S-A Special provisions: None
Limited Quantities: 5 kg

Shipping Name: ACRYLAMIDE, SOLID

GESAMP hazard profiles for this material can be found in section 12 of the MSDS.

Section 15 - REGULATORY INFORMATION

REGULATIONS

acrylamide (CAS: 79-06-1) is found on the following regulatory lists;

"Australia - Australian Capital Territory - Environment Protection Regulation: Ambient environmental standards (Domestic water supply - organic compounds)",

"Australia - Australian Capital Territory Environment Protection Regulation Pollutants entering waterways - Domestic water quality”,"Australia Exposure
Standards","Australia Hazardous Substances","Australia High Volume Industrial Chemical List (HVICL)","Australia Inventory of Chemical Substances (AICS)",

"Australia National Pollutant Inventory","GESAMP/EHS Composite List - GESAMP Hazard Profiles","IMO IBC Code Chapter 17: Summary of minimum requirements","IMO
MARPOL 73/78 (Annex Il) - List of Noxious Liquid Substances Carried in Bulk","International Agency for Research on Cancer (IARC) - Agents Reviewed by the IARC
Monographs","International Chemical Secretariat (ChemSec) REACH SIN* List (*Substitute It Now!) 1.0","OECD Representative List of High Production Volume (HPV)
Chemicals","WHO Guidelines for Drinking-water Quality - Guideline values for chemicals that are of health significance in drinking-water"

Section 16 - OTHER INFORMATION

REPRODUCTIVE HEALTH GUIDELINES

m Established occupational exposure limits frequently do not take into consideration reproductive end points
that are clearly below the thresholds for other toxic effects. Occupational reproductive guidelines (ORGs)
have been suggested as an additional standard. These have been established after a literature search for the
reproductive no-observed-adverse effect-level (NOAEL) and the lowest-observed-adverse-effect-level (LOAEL).
In addition the US EPA's procedures for risk assessment for hazard identification and dose-response
assessment as applied by NIOSH were used in the creation of such limits. Uncertainty factors (UFs) have also
been incorporated.

Ingredient ORG UF Endpoint CR Adeq TLV
acrylamide 0.03 mg/m3 NA NA 220 Yes

m These exposure guidelines have been derived from a screening level of risk assessment and should not be
construed as unequivocally safe limits. ORGS represent an 8-hour time-weighted average unless specified
otherwise.

CR = Cancer Risk/10000; UF = Uncertainty factor:

TLV believed to be adequate to protect reproductive health:

LOD: Limit of detection

Toxic endpoints have also been identified as:

D = Developmental; R = Reproductive; TC = Transplacental carcinogen

Jankovic J., Drake F.: A Screening Method for Occupational Reproductive

American Industrial Hygiene Association Journal 57: 641-649 (1996).
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Section 16 - OTHER INFORMATION

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.

The above information is believed to be accurate and represent the best information currently available to us, but does
not represent any warranty expressed or implied of the properties of the product. User should make their own
investigation to determine the suitability of the information for their particular purpose.
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