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PRODUCT NAME
nickel oxide
SYNONYMS

bunsenite, "green nickel oxide", "nickelous oxide", "nickel protoxide", "nickel () oxide (1:1)", "nickel monoxide", NiO
PRODUCT USE
Used in the refining of nickel; for painting; for the manufacture of nickel salts and in specialty ceramics. Intermediate

SUPPLIER

ChemWatch Pty Ltd

+61 3 9573 3112 or (where available) Toll Free +800 2436 2255
Email chemwatch@chemwatch.net

Section 2 - HAZARDS IDENTIFICATION

STATEMENT OF HAZARDOUS NATURE
|HAZARDOUS SUBSTANCE. NON-DANGEROUS GOODS. According to the Criteria of NOHSC, and the ADG Code. |

CHEMWATCH HAZARD RATINGS

Min Max
Flammability: o N
Toxicity: o H
Body Contact: o N mﬂ:o
Reactivity: o N Moderate=2
Chronic: 4 HE B | :E::rieﬂ
RISK SAFETY
» May cause SENSITISATION by skin contact. * Keep locked up.

« Toxic: danger of serious damage to health by

prolonged exposure through inhalation. * Do not breathe dust.

» May cause CANCER by inhalation. « Avoid contact with skin.

» May cause long-term adverse effects in the aquatic

- « Avoid contact with eyes.
environment.

« Inhalation and/or ingestion may produce health - Wear suitable protective clothing.

damage*.

- May produce discomfort of the eyes®. *In f:ase of insufficient ventilation, wear suitable respiratory
equipment.

« Possible respiratory sensitiser*. » Wear suitable gloves.

* (limited evidence). » Wear eye/ face protection.

» Use only in well ventilated areas.
» Keep container in a well ventilated place.
« Avoid exposure - obtain special instructions before use.

« To clean the floor and all objects contaminated by this material,
use water and detergent.

* This material and its container must be disposed of in a safe
way.
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» Keep away from food, drink and animal feeding stuffs.
» Take off immediately all contaminated clothing.

« In case of contact with eyes, rinse with plenty of water and
contact Doctor or Poisons Information Centre.

« In case of accident by inhalation: remove casualty to fresh air
and keep at rest.

Section 2 - COMPOSITION / INFORMATION ON INGREDIENTS

NAME CAS RN %

nickel oxide 1313-99-1 >95
Section 4 - FIRST AID MEASURES

SWALLOWED

® |f swallowed do NOT induce vomiting.

® |f 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.

EYE

m If this product comes in contact with the eyes:

® Wash out immediately with fresh 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.

® 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.

SKIN

m If skin contact occurs:

® |mmediately 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

® |f fumes or combustion products are inhaled remove from contaminated area.

® | ay patient down. Keep warm and rested.

® Prostheses such as false teeth, which may block airway, should be removed, where possible, prior to initiating first aid
procedures.

® Apply artificial respiration if not breathing, preferably with a demand valve resuscitator, bag-valve mask device, or
pocket mask as trained. Perform CPR if necessary.

NOTES TO PHYSICIAN

® |n cases of nickel poisoning, dimercaptol delivered by deep intramuscular injection may be a suitable antidote. (Patients
should not exhibit renal or hepatic dysfunction.) The use of diethyldithiocarbamate is the subject of ongoing research.

® |rritant contact dermatoses or eczemas may respond to applications of weak antiseptic packs, antibiotic ointments
(tetracycline or erythromycin) or inert pastes and ointments. Systemic antibiotics are advisable in the presence of
lymphangitis or lymphadenitis.

* Preplacement and periodic medical examinations of workers exposed to nickel are recommended. Preplacement

examination should evaluate any history of skin allergies or asthma, other exposures to nickel, smoking history, condition of

nasal cavity and lungs. Periodic examinations should

include chest X-rays. [Source: Occupational Diseases.]
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Section 5 - FIRE FIGHTING MEASURES

EXTINGUISHING MEDIA

® There is no restriction on the type of extinguisher which may be used.

® Use extinguishing media suitable for surrounding area.

FIRE FIGHTING

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

® Wear breathing apparatus plus protective gloves in the event of a fire.

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

® Use fire fighting procedures suitable for surrounding area.

FIRE/EXPLOSION HAZARD

Will not burn but increases intensity of fire.

® Heating may cause expansion or decomposition leading to violent rupture of containers.

® Heat affected containers remain hazardous.

® Contact with combustibles such as wood, paper, oil or finely divided metal may produce spontaneous combustion or
violent decomposition.

Decomposition may produce toxic fumes of: metal oxides.

May emit poisonous fumes.

May emit corrosive fumes.

FIRE INCOMPATIBILITY

None known.
HAZCHEM
None
Section 6 - ACCIDENTAL RELEASE MEASURES
MINOR SPILLS

® Clean up all spills immediately.

® No smoking, naked lights, ignition sources.

® Avoid all contact with any organic matter including fuel, solvents, sawdust, paper or cloth and other incompatible
materials, as ignition may result.

® Avoid breathing dust or vapours and all contact with skin and eyes.

MAJOR SPILLS

Moderate hazard.

CAUTION: Advise personnel in area.

Alert Emergency Services and tell them location and nature of hazard.

Control personal contact by wearing protective clothing.

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

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

Section 7 - HANDLING AND STORAGE

PROCEDURE FOR HANDLING

® Avoid personal contact and inhalation of dust, mist or vapours.

® Provide adequate ventilation.

® Always wear protective equipment and wash off any spillage from clothing.
® Keep material away from light, heat, flammables or combustibles.

SUITABLE CONTAINER
® Polyethylene or polypropylene container.
® Check all containers are clearly labelled and free from leaks.
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STORAGE INCOMPATIBILITY

® WARNING: Avoid or control reaction with peroxides. All transition metal peroxides should be considered as potentially
explosive. For example transition metal complexes of alkyl hydroperoxides may decompose explosively.

® The pi-complexes formed between chromium(0), vanadium(0) and other transition metals (haloarene-metal complexes)
and mono-or poly-fluorobenzene show extreme sensitivity to heat and are explosive.

® Avoid reaction with borohydrides or cyanoborohydrides

® Metals and their oxides or salts may react violently with chlorine trifluoride and bromine trifluoride.

® These ftrifluorides are hypergolic oxidisers. They ignites on contact (without external source of heat or ignition) with
recognised fuels - contact with these materials, following an ambient or slightly elevated temperature, is often violent
and may produce ignition.

® The state of subdivision may affect the results.

Reaction with hot hydrochloric acid evolves chlorine; reaction with hot sulfuric acid or hot nitric acid evolves oxygen.

STORAGE REQUIREMENTS

® Store in original containers.

® Keep containers securely sealed.

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

® Store away from incompatible materials and foodstuff containers.

Section 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION
EXPOSURE CONTROLS

The following materials had no OELs on our records
* nickel oxide: CAS:1313-99-1

MATERIAL DATA

NICKEL OXIDE:

NOTE: Detector tubes for nickel, measuring in excess of 0.25 mg/m3 (as Ni) are commercially available.

Use control measures / protective gear to avoid personal contact.

These studies do not provide evidence that there is no excess risk of lung and nasal cancer - in view of limited exposure
data and the absence of guidance for a TLV based on epidemiological studies of nickel induced respiratory tract cancer, it
has been necessary to incorporate the results of animal studies that have demonstrated the production of pulmonary
pathology.

WARNING: This substance is classified by the NOHSC as Category 1 ESTABLISHED HUMAN CARCINOGEN.

PERSONAL PROTECTION

RESPIRATOR

® Particulate. (AS/NZS 1716 & 1715, EN 143:2000 & 149:2001, ANSI Z88 or national equivalent)

EYE

® Safety glasses with side shields.

® Chemical goggles.

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

4 of 8 2/05/2014 9:05 AM



CG3 http://temp.chemwatch.net/chemgold3/msds.exe ?print=Y &NzGc=&cwno...

nickel oxide el

Chemwatch Material Safety Data Sheet Version No: 7.1.1.1

Chemwatch 21867
Issue Date: 20-Jun-2013
X9317SP

1336 or national equivalent]
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.
The selection of suitable gloves does not only depend on the material, but also on further marks of quality which vary from
manufacturer to manufacturer. Where the chemical is a preparation of several substances, the resistance of the glove
material can not be calculated in advance and has therefore to be checked prior to the application.
The exact break through time for substances has to be obtained from the manufacturer of the protective gloves and
has to be observed when making a final choice.
Suitability and durability of glove type is dependent on usage. Important factors in the selection of gloves include:.
Experience indicates that the following polymers are suitable as glove materials for protection against undissolved, dry
solids, where abrasive particles are not present.
® polychloroprene.
® nitrile rubber.
® butyl rubber.
® fluorocaoutchouc.
OTHER
® Qveralls.
® PV.C. apron.
® Barrier cream.
® Skin cleansing cream.

ENGINEERING CONTROLS

m Engineering controls are used to remove a hazard or place a barrier between the worker and the hazard. Well-designed
engineering controls can be highly effective in protecting workers and will typically be independent of worker interactions to
provide this high level of protection.

The basic types of engineering controls are:

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

Enclosure and/or isolation of emission source which keeps a selected hazard "physically" away from the worker and
ventilation that strategically "adds" and "removes" air in the work environment.

Section 9 - PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE
Green-black, odourless powder. Insoluble in water. Soluble in acids and ammonium hydroxide. Absorbs oxygen at 400 C
forming nickelic oxide which is reduced to nickel oxide again at 600 C.

PHYSICAL PROPERTIES
Solid.

Does not mix with water.
Sinks in water.

State Divided solid Molecular Weight 74.71

Melting Range (°C) 1984 Viscosity Not Applicable

50f8

Boiling Range (°C)

Flash Point (°C)
Decomposition Temp (°C)
Autoignition Temp (°C)
Upper Explosive Limit (%)
Lower Explosive Limit (%)
Volatile Component (%vol)

Not available.
Not applicable
Not available.
Not available.
Not applicable
Not applicable

Not applicable.

Solubility in water (g/L)
pH (1% solution)

pH (as supplied)

Vapour Pressure (kPa)
Specific Gravity (water=1)

Relative Vapour Density (air=1)

Evaporation Rate

Immiscible

Not applicable.
Not applicable
Not applicable.
7.45

Not applicable.
Not applicable
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Section 10 - CHEMICAL STABILITY

CONDITIONS CONTRIBUTING TO INSTABILITY
® Presence of incompatible materials.

® Product is considered stable.

® Hazardous polymerisation 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.

Nickel is not well absorbed orally. Excretion in the urine is complete after about 4-5 days. If injected, nickel is rapidly
distributed to various organs.

Nickel salts cause vomiting, following ingestion as a result of the irritant effects. Absorption is generally poor and systemic
poisoning is rare. Systemic effects include increased blood sugar levels, capillary damage, kidney damage, heart damage
and central nervous system depression.

EYE

m There is some evidence to suggest that this material can cause eye irritation and damage in some persons.

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.

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

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.
Solution of material in moisture on the skin, or perspiration, may increase irritant effects.

INHALED

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

Inhalation of dusts, generated by the material during the course of normal handling, may be damaging to the health of the
individual.

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.

Regular exposure to nickel fume, as the oxide, may result in "metal fume fever" a sometimes debilitating upper respiratory
tract condition resembling influenza.

Symptoms include malaise, fever, weakness, nausea and may appear quickly if operations occur in closed or poorly
ventilated areas.

Inhalation of freshly formed metal oxide particles sized below 1.5 microns and generally between 0.02 to 0.05 microns may
result in "metal fume fever".

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 some evidence that inhaling this product is more likely to cause a sensitisation reaction in some persons
compared to the general population.

Long term exposure to high dust concentrations may cause changes in lung function i.e. pneumoconiosis; caused by
particles less than 0.5 micron penetrating and remaining in the lung. Prime symptom is breathlessness; lung shadows show
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on X-ray.
Studies show that inhaling this substance for over a long period (e.g. in an occupational setting) may increase the risk of
cancer.

Nickel dusts, fumes and salts are potent contact allergens and sensitisers producing a dermatitis known as "nickel" rash.
In the absence of properly designed ventilation systems or where respiratory protective devises are inadequate, up to 10%
of exposed workers are expected to be symptomatic.

TOXICITY AND IRRITATION

m The following information refers to contact allergens as a group and may not be specific to this product.

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.

CARCINOGEN

International Agency for
Research on Cancer (IARC) -
Agents Reviewed by the IARC
Monographs

Section 12 - ECOLOGICAL INFORMATION

May cause long-term adverse effects in the aquatic environment.

Carcinogenic

nickel oxide to humans

Group 1

Ecotoxicity

Ingredient Persistence: Water/Soil Persistence: Air Bioaccumulation Mobility

nickel oxide No pata No I_Data No pata No I_Data
Available Available Available Available

Section 13 - DISPOSAL CONSIDERATIONS

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

® Return to supplier for reuse/ recycling if possible.

Otherwise:

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

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

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

laws operating in their area.

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

® Reduction

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 Management Authority for disposal.

Bury residue in an authorised landfill.

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

Section 14 - TRANSPORTATION INFORMATION
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HAZCHEM:
None (ADG?7)
NOT REGULATED FOR TRANSPORT OF DANGEROUS GOODS: ADG?7, IATA, IMDG

Section 156 - REGULATORY INFORMATION

Indications of Danger :
T Toxic

POISONS SCHEDULE
None

REGULATIONS

nickel oxide (CAS: 1313-99-1) is found on the following regulatory lists;

"Australia - New South Wales - Work Health and Safety Regulation 2011 Restricted hazardous chemicals”, "Australia -
Northern Territories Work Health and Safety National Uniform Legislation Regulations- Restricted hazardous chemicals",
"Australia - Queensland Work Health and Safety Regulation - Restricted hazardous chemicals", "Australia - South Australia
- Work Health and Safety Regulations 2012 - Restricted hazardous chemicals", "Australia - Tasmania - Work Health and
Safety Regulations 2012 - Restricted hazardous chemicals", "Australia Hazardous Substances Information System -
Consolidated Lists", "Australia Inventory of Chemical Substances (AICS)", "Australia National Pollutant Inventory", "Australia
Work Health and Safety Regulations 2011 - Restricted hazardous chemicals", "FisherTransport Information”, "International
Agency for Research on Cancer (IARC) - Agents Reviewed by the IARC Monographs”, "International Chemical Secretariat
(ChemSec) SIN List (*Substitute It Now!)", "OECD List of High Production Volume (HPV) Chemicals", "Sigma-
AldrichTransport Information”

Section 16 - OTHER INFORMATION

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

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

www.chemwatch.net/references.

m The (M)SDS is a Hazard Communication tool and should be used to assist in the Risk Assessment. Many factors
determine whether the reported Hazards are Risks in the workplace or other settings.

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

www.Chemwatch.net
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