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Section 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME
PALLADIUM 5% ON CHARCOAL ACTIVATED

OTHER NAMES
Pd/C, "dehydrogenation catalyst", "palladized carbon", "palladium on charcoal catalyst"

PROPER SHIPPING NAME
CARBON, ACTIVATED

PRODUCT USE
Used as a laboratory or commercial dehydrogenation reaction catalyst.
Catalyst

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 3
Eye Irritation Category 2B
Pyrophoric Solid Category 1
Respiratory Irritation Category 3
Skin Sensitizer Category 1

continued...
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Section 2 - HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

HAZARD

DANGER

Determined by using GHS criteria:

H335 H250 H320 H317 H402

May cause respiratory irritation

Catches fire spontaneously if exposed to air
Causes eye irritation

May cause allergic skin reaction

Harmful to aquatic life

PRECAUTIONARY STATEMENTS

Prevention

Keep away from heat/sparks/open flames/hot surfaces. - No smoking.
Do not allow contact with air.

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

Wash thoroughly after handling.

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.

Response

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.

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

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

Brush off loose particles from skin. Immerse in cool water/wrap in wet bandages.

If eye irritation persists: Get medical advice/attention.

Wash contaminated clothing before reuse.

Storage
Store in a well-ventilated place. Keep container tightly closed.
Store locked up.

Section 3 - COMPOSITION / INFORMATION ON INGREDIENTS

NAME CAS RN %
carbon, activated 7440-44-0 95
palladium 7440-05-3 5

May be shipped wetted with water (55%)

continued...
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Section 4 - FIRST AID MEASURES

SWALLOWED

* If swallowed do NOT induce vomiting.

« If vomiting occurs, lean patient forward or place on left side (head-down position, if possible) to
maintain open airway and prevent aspiration.

* Observe the patient carefully.

* Never give liquid to a person showing signs of being sleepy or with reduced awareness; i.e. becoming
unconscious.

» Give water to rinse out mouth, then provide liquid slowly and as much as casualty can comfortably drink.

» Seek medical advice.

EYE

« If in eyes, hold eyelids apart and flush the eye continuously with running water.

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

* 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.

» Seek medical attention without delay; if pain persists or recurs seek medical attention.

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

For THERMAL burns:

* Do NOT remove contact lens

« Lay victim down, on stretcher if available and pad BOTH eyes, make sure dressing does not press on the
injured eye by placing thick pads under dressing, above and below the eye.

» Seek urgent medical assistance, or transport to hospital.

* DO NOT attempt to remove particles attached to or embedded in eye.

« Lay victim down, on stretcher if available and pad BOTH eyes, make sure dressing does not press on the
injured eye by placing thick pads under dressing, above and below the eye.

» Seek urgent medical assistance, or transport to hospital.

SKIN

m If skin or hair contact occurs:

* Immediately flush body and clothes with large amounts of water, using safety shower if available.

* Quickly 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.

In case of burns:

» Immediately apply cold water to burn either by immersion or wrapping with saturated clean cloth.

* DO NOT remove or cut away clothing over burnt areas. DO NOT pull away clothing which has adhered to the
skin as this can cause further injury.

* DO NOT break blister or remove solidified material.

* Quickly cover wound with dressing or clean cloth to help prevent infection and to ease pain.

* For large burns, sheets, towels or pillow slips are ideal; leave holes for eyes, nose and mouth.

+ DO NOT apply ointments, oils, butter, etc. to a burn under any circumstances.

» Water may be given in small quantities if the person is conscious.

* Alcohol is not to be given under any circumstances.

* Reassure.

* Treat for shock by keeping the person warm and in a lying position.

» Seek medical aid and advise medical personnel in advance of the cause and extent of the injury and the
estimated time of arrival of the patient.

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.

continued...



PALLADIUM 5% ON CHARCOAL ACTIVATED

GHS Safety Data Sheet Page 4 of 17

Section 4 - FIRST AID MEASURES

* 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.

« 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.

NOTES TO PHYSICIAN

m Treat symptomatically.

Copper, magnesium, aluminium, antimony, iron, manganese, nickel, zinc (and their compounds) in welding,

brazing, galvanising or smelting operations all give rise to thermally produced particulates of smaller

dimension than may be produced if the metals are divided mechanically. Where insufficient ventilation or

respiratory protection is available these particulates may produce "metal fume fever" in workers from an

acute or long term exposure.

* Onset occurs in 4-6 hours generally on the evening following exposure. Tolerance develops in workers but
may be lost over the weekend. (Monday Morning Fever)

» Pulmonary function tests may indicate reduced lung volumes, small airway obstruction and decreased carbon
monoxide diffusing capacity but these abnormalities resolve after several months.

* Although mildly elevated urinary levels of heavy metal may occur they do not correlate with clinical
effects.

» The general approach to treatment is recognition of the disease, supportive care and prevention of exposure.

+ Seriously symptomatic patients should receive chest x-rays, have arterial blood gases determined and be
observed for the development of tracheobronchitis and pulmonary edema.

[Ellenhorn and Barceloux: Medical Toxicology].

Section 5 - FIRE FIGHTING MEASURES

EXTINGUISHING MEDIA

m Metal dust fires need to be smothered with sand, inert dry powders.

DO NOT USE WATER, CO2 or FOAM.

» Use DRY sand, graphite powder, dry sodium chloride based extinguishers, G-1 or Met L-X to smother fire.

» Confining or smothering material is preferable to applying water as chemical reaction may produce flammable
and explosive hydrogen gas.

* Chemical reaction with CO2 may produce flammable and explosive methane.

« If impossible to extinguish, withdraw, protect surroundings and allow fire to burn itself out.

* DO NOT use halogenated fire extinguishing agents.

FIRE FIGHTING

» Wear SCBA and fully-encapsulating, gas-tight suits when handling these substances.
» Always wear thermal protective clothing when handling molten substances.

« Structural fire fighter's uniform will only provide limited protection.

* 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.
+ Consider evacuation (or protect in place).

* Fight fire from a safe distance, with adequate cover.

« If safe, switch off electrical equipment until vapour fire hazard removed.

* Use water delivered as a fine spray to control fire and cool adjacent area.

* Avoid spraying water onto liquid pools.

* 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.

continued...
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Section 5 - FIRE FIGHTING MEASURES

FIRE/EXPLOSION HAZARD

» Metal powders, while generally regarded as non-combustible, may burn when metal is finely divided and
energy input is high.

* May react explosively with water.

* May be ignited by friction, heat, sparks or flame.

» Metal dust fires are slow moving but intense and difficult to extinguish.

* Will burn with intense heat.

+ DO NOT disturb burning dust. Explosion may result if dust is stirred into a cloud, by providing oxygen to a
large surface of hot metal.

» Containers may explode on heating.

* Dusts or fumes may form explosive mixtures with air.

» May REIGNITE after fire is extinguished.

» Gases generated in fire may be poisonous, corrosive or irritating.

* DO NOT use water or foam as generation of explosive hydrogen may result.

Combustion products include: carbon monoxide (CO), carbon dioxide (CO2), metal oxides, other pyrolysis

products typical of burning organic material.

May heat spontaneously.

A fire in bulk finely divided carbon may not be obviously visible unless the material is disturbed and sparks

appear. A straw broom may be useful to produce the disturbance.Explosion and Ignition Behaviour of Carbon

Black with Air

Lower Limit for Explosion: 50 g/m3 (carbon black in air)
Maximum Explosion Pressure: 10 bar

Maximum Rate of Pressure Rise: 30- 100 bar/sec

Minimum Ignition Temperature: 315 deg. C.

Ignition Energy: >1 kd

Glow Temperature: 500 deg. C. (approx.)

Notes on Test Methods:

Tests 1, 2 and 3 were conducted by Bergwerkeschaftliche Versuchstrecke, Dortmunde-Derne, using a 1 m3 vessel
with two chemical igniters having an intensity of 5000 W.S.

Tests 1 and 2 results are confirmed by information in the Handbook of Powder Technology, Vol. 4 (P. Field)

In Test 4, a modified Godbert-Greenwald furnace was used. See U.S. Bureau of Mines, Report 5624, 1960, p.5,
"Lab Equipment and Test Procedures".

Test 5 used a 1 m3 vessel with chemical igniters of variable intensity.

Test 6 was conducted in a laboratory oven. Active glowing appeared after 3 minutes exposure.

(European Committee for Biological Effects of Carbon Black) (2/84).

FIRE INCOMPATIBILITY

» Reacts with acids producing flammable / explosive hydrogen (H2) gas.

* 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

+ Eliminate all ignition sources.

« Cover with WET earth, sand or other non-combustible material.
* Use clean, non-sparking tools to collect absorbed material

» Wear gloves and safety glasses as appropriate.

MAJOR SPILLS
* Clear area of personnel and move upwind.
* Alert Fire Brigade and tell them location and nature of hazard.

continued...
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Section 6 - ACCIDENTAL RELEASE MEASURES

* Eliminate all ignition sources (no smoking, flares, sparks or flames)

« Stop leak if safe to do so; prevent entry into waterways, drains or confined spaces.

* May be violently or explosively reactive.

* DO NOT walk through spilled material.

* DO NOT touch damaged containers or spilled material unless wearing appropriate protective clothing.

» Cover with WET earth, sand or other non-combustible material.

» Use clean, non-sparking tools to collect absorbed material and place into loosely-covered metal or plastic
containers ready for disposal.

+ Alternately, the spill may be contained using WET earth, sand, or vermiculite and then covered with a high
boiling point mineral oil.

* Recover the liquid using non-sparking appliances and place in labelled, sealable container.

» Water spray may be used to knock down vapours or divert vapour clouds.

* Wash area with water and dike for later disposal;

« 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
PROTECTIVE ACTION ZONEZX

Tevacuation half
direction downwind
distance
wind | isolation,,, down | wind distance +
direction =~ | distance &
i half

INITIAL lg:’ri‘é;‘lgr:on downwind
ISOLATION distance
ZONE il

From IERG (Canada/Australia)

Isolation Distance 25 metres

Downwind Protection Distance 250 metres

IERG Number 20

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 (55 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 133 is taken from the US DOT emergency response guide book.
6 |ERG information is derived from CANUTEC - Transport Canada.

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

continued...
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Section 7 - HANDLING AND STORAGE

PROCEDURE FOR HANDLING

m NOTE:

+ Wet, activated carbon removes oxygen from the air thus producing a severe hazard to workers inside carbon
vessels and in enclosed or confined spaces where activated carbons might accumulate.

* Before entry to such areas, sampling and test procedures for low oxygen levels should be undertaken;
control conditions should be established to ensure the availability of adequate oxygen supply.

* For large scale or continuous use, spark-free, earthed ventilation system venting directly to the outside
and separate from usual ventilation systems

* Provide dust collectors with explosion vents.

* Avoid all personal contact, including inhalation.

* Wear protective clothing when risk of overexposure occurs.

* Use in a well-ventilated area.

* Avoid smoking, naked lights or ignition sources.

* 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 and before re-use

» Use good occupational work practice.

* Observe manufacturer's storing/handling recommendations.

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

NOTE: The material may remove oxygen from the air thus producing a severe hazard to workers inside enclosed

or confined spaces where the material might accumulate. Before entry to such areas, sampling and test

procedures for low oxygen levels should be undertaken; control conditions should be established to ensure the

availability of adequate oxygen supply.

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

m For low viscosity materials and solids:

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):

* Removable head packaging and

« cans with friction closures may be used.

Where combination packages are used, there must be sufficient inert absorbent material to absorb completely
any leakage that may occur, unless the outer packaging is a close fitting moulded plastic box and the
substances are not incompatible with the plastic.

All combination packages for Packing group | and || must contain cushioning material.

STORAGE INCOMPATIBILITY

* Many metals may incandesce, react violently, ignite or react explosively upon addition of concentrated
nitric acid.

» Avoid any contamination of this material as it is very reactive and any contamination is potentially
hazardous.

Metals exhibit varying degrees of activity. Reaction is reduced in the massive form (sheet, rod, or drop),

compared with finely divided forms. The less active metals will not burn in air but:

+ can react exothermically with oxidising acids to form noxious gases.

« catalyse polymerisation and other reactions, particularly when finely divided

continued...
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* react with halogenated hydrocarbons (for example, copper dissolves when heated in carbon tetrachloride),
sometimes forming explosive compounds.

* Many metals in elemental form react exothermically with compounds having active hydrogen atoms (such as
acids and water) to form flammable hydrogen gas and caustic products.

 Elemental metals may react with azo/diazo compounds to form explosive products.

* Some elemental metals form explosive products with halogenated hydrocarbons.

» Reacts with acids producing flammable / explosive hydrogen (H2) gas.

For carbon powders:

» Avoid oxidising agents, reducing agents.

* Reaction with finely divided metals, bromates, chlorates, chloramine monoxide, dichlorine oxide, iodates,

metal nitrates, oxygen difluoride, peroxyformic acid, peroxyfuroic acid and trioxygen difluoride may result

in an exotherm with ignition or explosion. Less active forms of carbon will ignite or explode on suitably

intimate contact with oxygen, oxides, peroxides, oxosalts, halogens, interhalogens and other oxidising

species.

Explosive reaction with ammonium nitrate, ammonium perchlorate, calcium hypochlorite and iodine pentoxide

may occur following heating. Carbon may react violently with nitric acid and may be explosively reactive

with nitrogen trifluoride at reduced temperatures. In the presence of nitrogen oxide, incandescence and

ignition may occur. Finely divided or highly porous forms of carbon, exhibiting a high surface area to mass

(up to 2000 m2/g) may function as unusually active fuels possessing both adsorptive and catalytic

properties which accelerate the release of energy in the presence of oxidising substances. Dry metal-

impregnated charcoal catalysts may generate sufficient static, during handling, to cause ignition.

Graphite in contact with liquid potassium, rubidium or caesium at 300 deg. C. produces intercalation

compounds (C8M) which ignite in air and may react explosively with water. The fusion of powdered diamond

and potassium hydroxide may produce explosive decomposition.

Activated carbon, when exposed to air, represents a potential fire hazard due to a high surface area and

adsorptive capacity. Freshly prepared material may ignite spontaneously in the presence of air especially

at high humidity. Spontaneous combustion in air may occur at 90-100 deg. C. The presence of moisture in air

facilitates the ignition. Drying oils and oxidising oils promote spontaneous heating and ignition;

contamination with these must be avoided. Unsaturated drying oils (linseed oil etc.) may ignite following

adsorption owing to an enormous increase in the surface area of oil exposed to air; the rate of oxidation

may also be catalysed by metallic impurities in the carbon. A similar, but slower effect occurs on fibrous

materials such as cotton waste. Spontaneous heating of activated carbon is related to the composition and

method of preparation of the activated carbon. Free radicals, present in charcoal, are responsible for

autoignition. Self-heating and autoignition may also result from adsorption of various vapours and gases

(especially oxygen). For example, activated carbon auto- ignites in flowing air at 452-518 deg. C.; when

the base, triethylenediamine, is adsorbed on the carbon (5%) the autoignition temperature is reduced to 230-

260 deg. C.. An exotherm is produced at 230-260 deg. C., at high flow rates of air, although ignition did

not occur until 500 deg. C.. Mixtures of sodium borohydride with activated carbons, in air, promote the

oxidation of sodium borohydride, producing a self-heating reaction that may result in the ignition of

charcoal and in the production of hydrogen through thermal decomposition of the borohydride.

STORAGE REQUIREMENTS

m Carbon and charcoal may be stabilised for storage and transport, without moistening, by treatment with hot
air at 50 deg. C.. Use of oxygen-impermeable bags to limit oxygen and moisture uptake has been proposed.
Surface contamination with oxygenated volatiles may generate a heat of reaction (spontaneous heating). Should
stored product reach 110 deg. C., stacked bags should be pulled apart with each bag separated by an air space
to permit cooling away from other combustible materials.

« Store under an inert gas, e.g. argon or nitrogen.

FOR MINOR QUANTITIES:

« Store in an indoor fireproof cabinet or in a room of noncombustible construction.

* Provide adequate portable fire-extinguishers in or near the storage area.

FOR PACKAGE STORAGE:

« Store in original containers in approved flame-proof area.

* No smoking, naked lights, heat or ignition sources.

+ DO NOT store in pits, depressions, basements or areas where vapours may be trapped.

» Keep containers securely sealed.

* Store away from incompatible materials in a cool, dry, well ventilated area.

* Protect containers against physical damage and check regularly for leaks.

continued...
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* Protect containers from exposure to weather and from direct sunlight unless: (a) the packages are of metal
or plastic construction; (b) the packages are securely closed are not opened for any purpose while in the
area where they are stored and (c) adequate precautions are taken to ensure that rain water, which might
become contaminated by the dangerous goods, is collected and disposed of safely.

» Ensure proper stock-control measures are maintained to prevent prolonged storage of dangerous goods.

* Observe manufacturer's storing and handling recommendations.

SAFE STORAGE WITH OTHER CLASSIFIED CHEMICALS

“ \:L% o) % ﬁ x

L
+ + + + 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?
Australia Exposure Standards palladium/carbon catalyst (5%) (Carbon 3
black)
Australia Exposure Standards carbon, activated (Carbon black) 3
EMERGENCY EXPOSURE LIMITS
Material Revised IDLH Value (mg/m3) Revised IDLH Value (ppm)

carbon, activated 1, 750

MATERIAL DATA
PALLADIUM/CARBON CATALYST (5%):

m The TLV-TWA for carbon black is recommended to minimise complaints of excessive dirtiness and applies
only to commercially produced carbon blacks or to soots derived from combustion sources containing absorbed
polycyclic aromatic hydrocarbons (PAHs). When PAHs are present in carbon black (measured as the cyclohexane-
extractable fraction) NIOSH has established a REL-TWA of 0.1 mg/m3 and considers the material to be an
occupational carcinogen.

The NIOSH REL-TWA was "selected on the basis of professional judgement rather than on data delineating
safe from unsafe concentrations of PAHs".

This limit was justified on the basis of feasibility of measurement and not on a demonstration of its
safety.

CARBON, ACTIVATED:

m Sensory irritants are chemicals that produce temporary and undesirable side-effects on the eyes, nose or
throat. Historically occupational exposure standards for these irritants have been based on observation of
workers' responses to various airborne concentrations. Present day expectations require that nearly every
individual should be protected against even minor sensory irritation and exposure standards are established
using uncertainty factors or safety factors of 5 to 10 or more. On occasion animal no-observable-effect-
levels (NOEL) are used to determine these limits where human results are unavailable. An additional approach,
typically used by the TLV committee (USA) in determining respiratory standards for this group of chemicals,
has been to assign ceiling values (TLV C) to rapidly acting irritants and to assign short-term exposure
limits (TLV STELs) when the weight of evidence from irritation, bioaccumulation and other endpoints combine
to warrant such a limit. In contrast the MAK Commission (Germany) uses a five-category system based on

continued...
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intensive odour, local irritation, and elimination half-life. However this system is being replaced to be
consistent with the European Union (EU) Scientific Committee for Occupational Exposure Limits (SCOEL); this
is more closely allied to that of the USA.

OSHA (USA) concluded that exposure to sensory irritants can:

* cause inflammation

* cause increased susceptibility to other irritants and infectious agents

* lead to permanent injury or dysfunction

 permit greater absorption of hazardous substances and

« acclimate the worker to the irritant warning properties of these substances thus increasing the risk of
overexposure.

The TLV-TWA for carbon black is recommended to minimise complaints of excessive dirtiness and applies only
to commercially produced carbon blacks or to soots derived from combustion sources containing absorbed
polycyclic aromatic hydrocarbons (PAHs). When PAHs are present in carbon black (measured as the cyclohexane-
extractable fraction) NIOSH has established a REL-TWA of 0.1 mg/m3 and considers the material to be an
occupational carcinogen.

The NIOSH REL-TWA was "selected on the basis of professional judgement rather than on data delineating
safe from unsafe concentrations of PAHs".

This limit was justified on the basis of feasibility of measurement and not on a demonstration of its
safety.

NOTE: This substance has been classified by the ACGIH as A4 NOT classifiable as causing Cancer in humans.

- as fine dust: defined as a dust which can reach the alveolar region of the lung.

MAK Group C: There is no reason to fear risk of damage to the developing embryo when MAK and BAT values
are observed.

MAK values, and categories and groups are those recommended within the Federal Republic of Germany.

as carbon black CAS RN 1333-86-4

TLV TWA: 3.5 mg/im3 A4

ES TWA: 3 mg/m3

MAK value: 6 mg/m3

PALLADIUM:
m It is the goal of the ACGIH (and other Agencies) to recommend TLVs (or their equivalent) for all
substances for which there is evidence of health effects at airborne concentrations encountered in the
workplace.
At this time no TLV has been established, even though this material may produce adverse health effects (as
evidenced in animal experiments or clinical experience). Airborne concentrations must be maintained as low as
is practically possible and occupational exposure must be kept to a minimum.
NOTE: The ACGIH occupational exposure standard for Particles Not Otherwise Specified (P.N.O.S) does NOT

apply.

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

continued...
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Section 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION

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

m 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.

* Protective gloves eg. Leather gloves or gloves with Leather facing.

* Fire resistant/ heat resistant gloves where practical, otherwise

* Heavy-duty chemically resistant gloves capable of providing short-term protection against spontaneous
ignition.

OTHER

m Wear protective clothing appropriate for the work situation.

For large scale or continuous use, when handling dry powder, wear :

* non-sparking safety footwear,

« tight-weave, non-static, noncombustible or flameproof clothing without cuffs, metallic fasteners, pockets,
or laps in which powder may collect.

* 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.

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.

continued...
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Section 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION

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

m Metal dusts must be collected at the source of generation as they are potentially explosive.

* Vacuum cleaners, of flame-proof design, should be used to minimise dust accumulation.

» Metal spraying and blasting should, where possible, be conducted in separate rooms. This minimises the risk
of supplying oxygen, in the form of metal oxides, to potentially reactive finely divided metals such as
aluminium, zinc, magnesium or titanium.

* Work-shops designed for metal spraying should possess smooth walls and a minimum of obstructions, such as
ledges, on which dust accumulation is possible.

* Wet scrubbers are preferable to dry dust collectors.

* Bag or filter-type collectors should be sited outside the workrooms and be fitted with explosion relief
doors.

* Cyclones should be protected against entry of moisture as reactive metal dusts are capable of spontaneous
combustion in humid or partially wetted states.

* Local exhaust systems must be designed to provide a minimum capture velocity at the fume source, away from
the worker, of 0.5 metre/sec.

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

"capture velocities" of fresh circulating air required to effectively remove the contaminant.

Type of Contaminant: Air Speed:
welding, brazing fumes (released at relatively 0.5- 1.0 m/s (100- 200 f/min.)
low velocity into moderately still air)

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 1: Disturbing room air currents
capture

2: Contaminants of low toxicity or of nuisance 2: Contaminants of high toxicity
value only.

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 1-2.5 m/s (200-500 f/min.) for extraction of gases discharged 2 meters 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.

Exhaust ventilation should be designed to prevent accumulation and recirculation in the workplace and safely
remove carbon black from the air.

Note: Wet, activated carbon removes oxygen from the air and thus presents a severe hazard to workers inside
carbon vessels and enclosed or confined spaces. Before entering such areas sampling and test procedures for
low oxygen levels should be undertaken and control conditions set up to ensure

ample oxygen availability.[Linde].

continued...
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Section 9 - PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE
Black granular powder. May glow in air due to oxidation. The palladium coating on the charcoal support can
absorb up to 800 times its own volume of hydrogen.

PHYSICAL PROPERTIES
Solid.
Does not mix with water.

State Divided solid Molecular Weight 12.01 C 106.4 Pd

Melting Range (°C) >3500 Viscosity Not Applicable

Boiling Range (°C) Not available Solubility in water (g/L) Immiscible

Flash Point (°C) Not available. pH (1% solution) Not applicable.

Decomposition Temp (°C) Not Applicable pH (as supplied) Not applicable

Autoignition Temp (°C) Not available. Vapour Pressure (kPa) Not applicable.

Upper Explosive Limit (%) Not applicable Specific Gravity (water=1) Not available

Lower Explosive Limit (%) Not applicable Relative Vapour Density Not applicable.
(air=1)

Volatile Component (%vol) Not applicable. Evaporation Rate Not applicable

Section 10 - CHEMICAL STABILITY AND REACTIVITY INFORMATION

CONDITIONS CONTRIBUTING TO INSTABILITY

* Presence of incompatible materials.

* May heat spontaneously

« Identify and remove sources of ignition and heating.

* Incompatible material, especially oxidisers, and/or other sources of oxygen may produce unstable product(s).
* Hazardous polymerization will not occur.

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

Section 11 - TOXICOLOGICAL INFORMATION

POTENTIAL HEALTH EFFECTS
ACUTE HEALTH EFFECTS

SWALLOWED

m Accidental ingestion of the material may be damaging to the health of the individual.

m Ingestion of finely divided carbon may produce gagging and constipation. Aspiration does not appear to be a
concern as the material is generally regarded as inert and is often used as a food additive. Ingestion may
produce a black stool.

m Colloidal palladium is reported to increase body temperature, produce discolouration and tissue death at

the site of injection, decrease body-weight and cause some destruction of blood cells.

EYE

m There is some evidence to suggest that this material can cause eye irritation and damage in some persons.
m Eyes exposed to carbon particulates may be liable to irritation and burning. These can remain in the eye
causing inflammation lasting weeks, and can cause permanent dark dotty discolouration.

SKIN

m The material is not thought to produce adverse health effects or skin irritation following contact (as
classified by EC Directives using animal models). Nevertheless, good hygiene practice requires that exposure
be kept to a minimum and that suitable gloves be used in an occupational setting.

continued...
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Section 11 - TOXICOLOGICAL INFORMATION

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.

INHALED

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

m There is some evidence to suggest that the material can cause respiratory irritation in some persons. The
body's response to such irritation can cause further lung damage.

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.

m The inhalation of small particles of metal oxide results in sudden thirst, a sweet, metallic foul taste,

throat irritation, cough, dry mucous membranes, tiredness and general unwellness. Headache, nausea and
vomiting, fever or chills, restlessness, sweating, diarrhoea, excessive urination and prostration may also
occur. After exposure is removed, recovery occurs within 24-36 hours.

m Impurities found in carbons, including iodine, can be toxic. Carbon dusts in the air may cause irritation

of the mucous membranes, eyes and skin. Coughing, irritation of the upper airways and eye burning may occur.

CHRONIC HEALTH EFFECTS

m There has been some concern that this material can cause cancer or mutations but there is not enough data
to make an assessment.

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

There is limited evidence that, skin contact with this product is more likely to cause a sensitisation

reaction in some persons compared to the general population.

There is a weak association between palladium chloride and tumour production on the basis of a single study.
There is insufficient evidence to suggest that exposure to carbon black causes increased susceptibility to
cancer or other ill effects. Some lung changes can occur after a prolonged period of exposure as well as
increased strain on the right side of the heart.

TOXICITY AND IRRITATION
m Not available. Refer to individual constituents.

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

m No significant acute toxicological data identified in literature search.
The substance is classified by IARC as Group 3:
NOT classifiable as to its carcinogenicity to humans.
Evidence of carcinogenicity may be inadequate or limited in animal testing.

PALLADIUM:
m No significant acute toxicological data identified in literature search.

CARCINOGEN
Carbon black International Agency Group 2B
for Research on Cancer
(IARC) - Agents
Reviewed by the IARC
Monographs

continued...
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Section 12 - ECOLOGICAL INFORMATION

Refer to data for ingredients, which follows:

PALLADIUM:

PALLADIUM/CARBON CATALYST (5%):

m The date regarding environmental toxicity of palladium and its compounds/ salts is very limited.

Palladium chloride has a very low effect concentration on Tubifex tubifex and should as such be regarded as
very toxic to aquatic organisms.

Palladium is found as Pd(OH)20 in fresh water, and Pd(OH)20 and PdCl42- in sea water. Palladium can also bind
to organic matter in aquatic environments. The palladium assimilated by algae and plankton is released during
degradation of organic material.

The relatively high solubility of Pd(ll)-ion compounds can result in fast dispersion, impeding accumulation

in recipients or other environments that receive palladium, e.g. sludge amended farmland.

Palladium can decrease the enzymatic activity in the organisms that assimilate the metal, due to its ability

to bind amino acids.

m Harmful to aquatic organisms.

CARBON, ACTIVATED:

PALLADIUM:

PALLADIUM/CARBON CATALYST (5%):

m DO NOT discharge into sewer or waterways.

PALLADIUM/CARBON CATALYST (5%):

CARBON, ACTIVATED:

PALLADIUM:

Ecotoxicity

Ingredient Persistence: Persistence: Air Bioaccumulation Mobility
Water/Soil

palladium LOW

Section 13 - DISPOSAL CONSIDERATIONS

m 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 or consult manufacturer for recycling options.

» Consult State Land Waste Authority for disposal.

* Bury or incinerate residue at an approved site.

* Recycle containers if possible, or dispose of in an authorised landfill.

continued...
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Section 14 - TRANSPORTATION INFORMATION

SPONTANEOUSLY
COMBUSTIBLE

Labels Required: SPONTANEOUSLY COMBUSTIBLE

HAZCHEM:

01y

Land Transport UNDG:

Class or division: 4.2 Subsidiary risk: None
UN No.: 1362 UN packing group: 1l

Shipping Name:CARBON, ACTIVATED

Air Transport IATA:

ICAQ/IATA Class: 4.2 ICAO/IATA Subrisk: None
UN/ID Number: 1362 Packing Group: i
Special provisions: A3

Shipping Name: CARBON, ACTIVATED

Maritime Transport IMDG:

IMDG Class: 4.2 IMDG Subrisk: None
UN Number: 1362 Packing Group: [l

EMS Number: F-A, S-J Special provisions: 223 925
Limited Quantities: None

Shipping Name: CARBON, ACTIVATED

Section 15 - REGULATORY INFORMATION

REGULATIONS

Regulations for ingredients

carbon, activated (CAS: 7440-44-0) is found on the following regulatory lists;

"Australia High Volume Industrial Chemical List (HVICL)","Australia Inventory of Chemical Substances (AICS)","Australia Therapeutic Goods Administration (TGA)
Substances that may be used as active ingredients in Listed medicines","International Air Transport Association (IATA) Dangerous Goods Regulations",
"International Air Transport Association (IATA) Dangerous Goods Regulations - Prohibited List","OECD Representative List of High Production Volume (HPV)
Chemicals"

palladium (CAS: 7440-05-3) is found on the following regulatory lists;

"Australia Inventory of Chemical Substances (AICS)"

No data for palladium/carbon catalyst (5%) (CAS: , Not avail)

Section 16 - OTHER INFORMATION

MSDS SECTION CHANGES
The following table displays the version number of and date on which each section was last changed.

Section Name Version  Date Section Name Version  Date Section Name Version  Date
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Section 16 - OTHER INFORMATION
First Aid (eye) 5 22- Dec- 2008 Storage (suitable 5 22- Dec- 2008 Acute Health 5 22- Dec- 2008
container) (inhaled)
First Aid 5 22- Dec- 2008 Exposure Standard 5 22- Dec- 2008 Acute Health 5 22- Dec- 2008
(inhaled) (skin)
First Aid 5 22- Dec- 2008 Personal 5 22- Dec- 2008 Acute Health 5 22- Dec- 2008
(swallowed) Protection (eye) (swallowed)
Fire Fighter (fire 5 22- Dec- 2008 Personal 5 22- Dec- 2008 Chronic Health 5 22- Dec- 2008
fighting) Protection
(hands/feet)
Fire Fighter 5 22- Dec- 2008 Personal 5 22- Dec- 2008 Toxicity and 5 22- Dec- 2008
(fire/explosion Protection (other) Irritation (Other)
hazard)
Spills (major) 5 22- Dec- 2008 Appearance 5 22- Dec- 2008 Environmental 5 22- Dec- 2008
Spills (minor) 5 22- Dec- 2008 Acute Health (eye) 5 22- Dec- 2008 Disposal 5 22- Dec- 2008
Handling Procedure 5 22- Dec- 2008

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.

Issue Date: 22-Dec-2017



