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Appendix 11

Material Safety Data Sheets
for Products of the DZP

x  Zirconia (Zirconium Dioxide) (ZrO »)
x  Zirconium Hydroxide (ZOH)

x  Zirconium Basic Sulphate (ZBS)

x  Niobium Pentoxide (Nb ,05)

x  Ferro Niobium (FeNb)

x  Heavy Rare Earth Chloride Solution

x  Light Rare Earth Chloride Solution
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M&’hemwatch .

ZIRCONIUM DIOXIDE
Merck
Chemwatch: 25354 Print Date: 050872013
VersionNo: 5111 Issue Date: 010172013
Material Safety Data Sheet according to NOHSC and ADG requirements SLocal AUS EN.RISK

SECTION 1 Identification of the substance / mixture and of the company / undertaking

Product Identifier

Product name: ZIRCONIUM DIOXIDE

Chemical Name: zirconium dioxide
Al3-29087, Dioxido de circonio, ZIRCONIUM (IV) OXIDE, ZIRCONIUM(IV) OXIDE, MESOPOROUS, 10A PO, ZIRCONIUM(IV) OXIDE,
MESOPOROUS, 10A PO&, ZIRCONIUM(IV) OXIDE, MESOPOROUS, 20A PO, ZIRCONIUM(IV) OXIDE, MESOPOROUS, 20A PO&,
ZIRCONIUMDIOXID, ZWAVELZUUROPLOSSINGEN (DUTCH), Zirconia, Zirconia, zircon, zirconium oxide, Zirconium ( IV) Oxide , Special

. Grade, Technipur, Zirconium (IV) Oxide, Zirconium (IV) Oxide, 98.5%, Zirconium (IV) Oxide, P.A, Zirconium (V) Oxide, P A., Zirconium Dioxide,

o Zirconium Oxide, Zirconium dioxide, Zirconium(1\V) oxide discs about 6 g (Zr02) Patinal, Zirconium(1V) oxide discs grey, about 6 g (Zr02)
Patinal., Zirconium(1V/) oxide special grade Technipur.., Zirconium(1V) oxide tablets grey, about 1 g (ZrO2) Patinal, Zirconium(IV) oxide tablets
grey, about 6 g (ZrO2) Patinal., Zirconium(IV) oxide, 98.5%, Zirkonium(IV) oxide Technipur, Zirkonium(IV) oxide, granules grey about 3-6 mm
(Zr02) Patin, Zironium Dicxide, ZrO2, zirconium dioxide, zirconium oxide

Proper shipping name: Not Applicable
Chemical formula: 02zr

Other means of identification: Not Available
CAS number: 1314-234

Relevant identified uses of the substance or mixture and uses advised against
Relevant identified uses:
Details of the supplier of the safety data sheet

Registered company name: Merck Sigma-Aldrich
Address: 207 Co_ld’laeroad Kilsyth 3137 VIC 12Ane!laAva‘lueCas1le Hill 2154 NSW
Australia Australia
Telephone: +513 9728 7600 +6129841 0555
Fax: +651367281351 +5129841 0500
Website: hitp://203.221.251.46imsds/msds aspx www.sigma-aldrich.com
Email: admin@merck com.au ausmail@sial.com
Association / Organisation: Not Available Not Available
gency telep +513 9728 7600 +44 8701906777
Other emergency telephone numbers: +613 9728 7600 1800448 456

SECTION 2 Hazards identification

Classification of the substance or mixture
IHAZARDOUS SUBSTANCE. NON-DANGEROUS GOODS. According to the Criteria of NOHSC, and the ADG Code.

ChemWatch Hazard Ratings

Minhax
Flammability 0 0 = Minimum
Toxicity 2 1=Low

2 = Moderat

Body Contact 2 Sotigh
Reactivity 0 4=Extreme
Chronic 2

R15 Contact with water liberates extremely flammable gases.
R17 Spontaneously flammable in air.
“LIMITED EVIDENCE
Legend:1. Classified by Ci 2.Ci if ion drawn from HSIS; 3. Classification drawn from EC Directive 1272/2008 - Annex V|

Not Applicable

Label elements

Not Applicable

Not Applicable
"LIMITED EVIDENCE

Not Applicable
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Not Applicable

Not Applicable

Not Applicable

Not Applicable

S02 Keep out of reach of children.
543 In case of fire use...
S78 Not Available

Other hazards
Not Available

SECTION 3 Composition / information on ingredients

Substances
1314-234 ] ZIRCONIUM DIOXIDE

See 'Information on ingredients’ in section 3.1
SECTION 4 First aid measures

Description of first aid measures
Eye Contact:
If this product comes in contact with the eyes:
+ Wash outimmediately with fresh running water.
* Ensure complete imgation 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 shouid only be undertaken by skilled personnel.
Skin Contact:
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 imitation.
Inhalation:
« If fumes or combustion products are inhaled remove from contaminated area.
« Lay patient down. Keep wam and rested.
# Prostheses such as false teeth, which may block airway, should be removed, where possible, prior to initiating first aid procedures.
« Apply artificial respiration if not breathing, preferably with a demand valve resuscitator, bag-valve mask device, or pocket mask as trained. Perform CPR if necessary.
« Transport to hospital, or doctor, without delay.
Ingestion:
If swallowed do NOT induce vomiting.
If vomiiting 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.

Indication of any immediate medical attention and special treatment needed
Treat symptomatically.

SECTION 5 Firefighting measures

Extinguishing media

« There is no restriction on the type of extinguisher which may be used.
# Use extinguishing media suitable for surrounding area.

Special hazards arising from the substrate or mixture

Fire Incompatibility:
None known.

Advice for firefighters

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:
Page 2 of 6
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* Non combustible.
= Not considered a significant fire risk, however containers may bum.
Decomposition may produce toxic fumes of: metal oxidesMay emit poisonous fumes. May emit comosive fumes.

SECTION 6 Accidental release measures

Personal precautions, protective equipment and emergency procedures

Minor Spills:

+ Remove all ignition sources.

# Clean up all spills immediately.

* Avoid contact with skin and eyes.

« Control personal contact with the substance, by using protective equipment.
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.

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

SECTION 7 Handling and storage

Precautions for safe 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.

* Store in original containers.

* Keep containers securely sealed.

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

« Store away from incompatible materials and foodstuff containers.

Conditions for safe storage, including any incompatibilities

+ Polyethylene or polypropylene container.
* Check all containers are clearly labelled and free from leaks.

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

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

+ X + X

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

SECTION 8 Exposure controls / personal protection

Control parameters

Source Ingredient Material name TWA STEL Peak Notes
American Conference
of Govemmental

Australia Exposure Standards zirconium dioxide Zirconium compounds (as Zr) 5 (mgm3) 10 (mgm3) NotAvailable  Industrial Hygienists
(ACGIH)4,5 is the
documentation source

Ingredient TEEL-0 TEEL-1 TEEL-2 TEEL-3

zirconium dioxide 6.75(ppm) 13.5(ppm) 13.5(ppm) 33.8(ppm)
Ingredient Original IDLH Revised IDLH
zirconium dioxide 500(mgm3) 25(mgm3)

Exposure controls

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 ir ions 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.
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ENVIRONMENTAL IMPACT STATEMENT

Eye and face protection:

= Safety glasses with side shields.
« Chemical goggles.

Appendix 11

« Contact lenses may pose a special hazard; soft contact lenses may absorb and concentra

be created for each workplace or task.

Skin protection:
See Hand protection below
Hand protection:

The selection of the suitable gloves does not only depend on the material, but also on further marks ¢
several substances, the resistance of the glove material can not be calculated in advance and has th
The exact break through time for substances has to be obtained from the manufacturer of the protect

Al1-6

Stitability and durability of glove type is dependent on usage.
Body protection:

See Other protection below

Other protection:

* Overalls.
* P.V.C.apron.
* Barrier cream.

Thermal hazards:

Recommended material(s): Respiratory protection:

SECTION 9 Physical and chemical properties

Appearance

Not Available

Physical state Divided solid Relative density (Water = 1) 585

Odour Not Available Partition coefficient n-octanol / water Not Available
Odour threshold Not Available Auto-ignition temperature (°C) Not Available
PH (as supplied) Not Available Decomposition temperature Not Available
Melting peint / freezing point (°C) 2680 Viscosity (cSt) Not Available
Initial boiling point and boiling range (°C) 4300 Molecular weight (g/imol) 12322
Flash point (°C) Not Available Taste Not Available
Evaporation rate Not Available Explosive properties Not Available
Flammability Not Available Oxidising properties Not Available
Upper Explosive Limit (%) Not Available Surface Tension (dynfcm or mN/m) Not Available
Lower Explosive Limit (%) Not Available Volatile Component (%vol) Negligible
Vapour pressure (kPa) Negligible Gas group Not Available
Solubility in water (g/L) Immiscible pH as a solution(1%) Not Available
Vapour density (Air=1) Not Available

SECTION 10 Stability and reactivity

Reactivity:
See section 7.2
Chemical stability:
# Presence of incompatible materials.
# Product is considered stable.
» Hazardous polymerisation will not occur.
Possibility of hazardous reactions:
See section 7.2
Conditions to avoid:
See section 7.2
Incompatible materials:
See section 7.2
Hazardous decomposition products:
See section 5.3

SECTION 11 Toxicological information

Inhaled:

Evidence shows, or practical experience predicts, that the material produces initation of the respiratory system, in a substantial number of individuals, following inhalation. In contrast to most organs,
the lung is able to respond to a chemical insult by first removing or neutralising the imitant and then repairing the damage. The repair process, which initially evolved to protect mammalian lungs
from foreign matter and antigens, may however, produce further lung damage resulting in the impairment of gas exchange, the primary function of the lungs. Respiratory tract imitation often results
in an inflammatory response involving the recruitment and acfivation of many cell types, mainly derived from the vascular system.

Ingestion:

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

The acute oral toxicities of inorganic zirconium salts is low due to their poor gastrointestinal absorption. Intraperitoneal or intravenous injection produces toxic effects approximately 20 times greater
than by ingestion. Acutely poisoned animals show progressive depression until death.

Skin Contact:

Evidence exists, or practical experience predicts, that the material either preduces inflammation of the skin in a substantial number of individuals following direct contact, andfor produces significant
inflammation when applied to the healthy intact skin of animals, for up to four hours, such inflammation being present twenty-four hours or more after the end of the exposure period. Skin imitation may
also be present after prolonged or repeated exposure; this may result in a form of contact dermatitis (nonallergic). The demmatitis is often characterised by skin redness (erythema) and swelling
(oedema) which may progress o blistering (vesiculation), scaling and thickening of the epidermis. At the microscopic level there may be intercellular oedema of the spongy layer of the skin
(spongiosis) and intracellular oedema of the epidemis.

Eye:
Page 4 of 6
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Evidenee evigte or practical experience predets thet the rrateriel rmay cause eye irmtetion b a substential number of indiidials end'or rray produce significant ocular lesions which are pressmnt
tawetity-faur hours or roone gter hstilation into e eye(sh of expeimental animals.

Fepeated or pralonged eye contact may cauwse inflammetion chamcteisad by empormry ednees (sirlar o windburn of the conjuncliva, iconjunchi-is;; temperary impaimnent ofvsicn andior ather
trangient eye cameoe/llceration mey oocur.

EChromic:

Lonickbarth expersure to regpiretory irkents mey resulk in diceese of the gineaysimoluing dificul bresthing and related systernic problems.

Limted svidence sugne=ts that repeatad o long-bemn ooaupalional sxposure rmay procucs surmulativa heatth &ffects inwoling crgans or kiochericl systams.

Longtenn exposure to high dust concenrations rray cause changes in lung funeion (i 2. pneurmoooniosis) caused by particles less then 0.5 micron penetrating end rerrginig b the lung. & prire
Symptom s resthleseness,

TRXICITY IRRITATICHN

ZETOIML arowide
Mot Aeilable Mk Aeaiable

Walle obtained fom manofectre's meds
wnless cthensise spedied daf extracted form RTECS - Renster of Tanic Efects of Cheamical Substances

ZIRCOMUM DYOXIOE

Fsthra-fve symptoms many conlinue for manths or even years ater enposune ho themateral ceaszes. This may be dueto a non-alergenic condtion known a= mactive airvays dy=fincion syndmma
(R0 which can occur folewing sxpozurato high levelz of highby iriteting cormpound. Key critari for the dagnosks of RADE include the abzence of preceding respimtory dzeass, in 2
not-atepie indvidual, with abtupt onset of persistent a5 ha-fle symptones within rminutes o haurs of 8 dosmented esposore to te imant. A reversible airfioe pattem, on spiarmetry, =i the
presenca of rederata to sevans bronchial hypamaastivity on rethachaling challenpe testing and the ek of rinimal kriphoestic imfamnmtion, wibaeut sesnophiia, have alzo keen included in the
ctiteria for dagn osis of RADS.

Acise Tosdciy: Tt Zeemilatlm Carcinageniaty: Mk Evaiable
SKIN IGatlniC ormosion | Mot Avmilahia Reproduct ity Mok Avaiable
Serlous Eye Damageimitation Tt el STOT - Single Exprosure: Mk Evaiable
Resplratory ar Skin sensilsaion: Tt el STOT - Repeated EXpOSWE: Mk Evaiable
tagenicity: ot Available Aspiration Hazard: Mot Avaiahle

SECTION 12 Ecolagical information

Metabcontsining inctoanic substances generaly heve neglighle vapour preszune and are not espected bo partiien bo eir. Onee relessed to suface waters and moist sols ther fete depends on
snlubility and diszacition in water. Envirenmental processes (3ich az oxidation and the presence of acids er bazes) ey ansfom inssluble retals 1o mere seluble ionic femns. Misrchinkegical
proceszes may alzo transiam insoluble metals to reve sduble feeme.

Irngre dlent Pars|stence: Watensall Persistence: alr
Mot Svmilable Mot Avmilahia Mot foaiabla
Ingredient Bioaccumulatian

Nt Available ot Availeble:

Ingredient hobllity

It Avzilable Mot feailabie

SECTION 13 Dispesal considerations

Prodiuct I Packagiing dsposal:
Legidalion acdrez=ing washe dgeosal requirarnents rmey differ by country. stabe and' or temitory. Each uzer must reder bo lams opermling in their area. In some areas. certmin wastes rust be mcked.
A Hierarchy of Confrals seemmsto be comnnon - the user should mvestigate:
» Reductim
* Reuwse
n Recycing
» Dizpozal (if all @se failz)
Thismateral ray be recycled ifunused, of if & hasnot been eontaminated so asto rmake & unsuitable forits inended nse.

SECTION 14 Transport infermation

Lahels Required:

Marine Pollutant: NO
HAZTHER:
Land ranspart (ADG) - NOT RESULATED FOR TRANSPORT OF DANGEROLIS GOODS

Air ranspart (ICADAATA | DGR): NOTREGULATED FOR TRANSPORT OF DANGEROLS GOODS
Sea ransport {IMDE-Code ! GEVSes): NOTREGULATED FOR TRANSPORT OF DANGER OUS GOODS

SECTION 15 Regulatory information

rconium dloxider I14-23- 15 Tourk on thefollowng reguiatory lists

“Ausiralia hvertory of Chemical Subatances (A0S, "FisherTransport hformation”. " Sigma-Aldrich Transport nforrmation”. "OECD List of High Producticn Yalume (HP) Chemicals”,"United
Metions Consdideted Lizt of Praducts Whose Consumption and'sr Sake Hewe Been Banned Withdrewn, Seversly Redricted or Mot Approved by Sovernments',"Austrdia Hazerdous
Bubstances”. “Austala Exposure Handards”

SECTION 16 Other infarmation
Giher Informaton
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Clazsifration of the preparation end i indvidud eompenents fas o ewn on official and authertetve <urees gz well ez independent peview by the Chermeeteh Classification commitee using
ewailable liverature references,

Afs ofeference resounces used to assist the committes may ke found at:

wente). chetteateh nethalerencas

The ().508 iz 3 Hezard Commurnicetion tool end should be used bo sesi=t inthe Risk Azsessrment. Meny Betors determnine whether the repoted Hazards are Righe in the wotkplace o cther
=etting=. Fizsh= many b detemined by refersnce bo Expozums Scemrio:. Srals ofusa Mequency of useand current or avaiakle sngneering comtrolz muszt be conzidared.

This eeeument is capyricht. Apart form any Bir deaing o the porpeses of peivate study, research, review o eilicism, as permitted undey the Copyricht Act no pat riay be reprodiced by any
process without witten pemisson frem GHEMIAGTCH. TEL (461 5; 95724700,
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ZIRCONIUM HYDROXIDE
CHEMWATCH 56750 _ CD 2009/2 Page 1 of 1
HAZARDOUS SUBSTANCE. NON-DANGEROUS GOODS. According to the Criteria of NOHSC, and tt
Code.

CAS RN: 14475-63-9,12688-15-2 HAZCHEM: None

UN NO: None DG Class: NONE Packing Group: None

Poisons Schedule: None EPG: None IERG: None

CHEMWATCH HAZARD RATINGS

Flammability | I
Toxicity |
Body Contact
Reactivity | I
Chronic
SCALE:  Min/Nil=0 Low=1 Moderate=2 High=3 Extreme=4

R Codes: R36/37/38
R22 R33
S Codes: S22 S24 S39 S401 S26 S46

R Statements: - » Irritating to eyes respiratory system and skin.
- » Ingestion may produce health damage*,
- » Cumulative effects may result following exposure*.
* (limited evidence).
S Statements: - » Do not breathe dust.
- » Avoid contact with skin.
- » Wear eye/face protection.
- » To clean the floor and all objects contaminated by this material use water
and detergent.
-» In case of contact with eyes rinse with plenty of water and contact Doctor or
Poisons Information Centre.
- » If swallowed IMMEDIATELY contact Doctor or Poisons Information Centre. (show
this container or label).

PERSONAL PROTECTIVE EQUIPMENT FOR INDUSTRIAL/COMMERCIAL ENVIRONMENTS

Issue Date: Mon 28-Jan-2008
Print Date: Wed 30-Sep-2009

Copyright ChemWatch +613 9572 4700.

N
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DZ ZIRCONIUM BASIC SULPHATE
Chemwatch Material Safety Data Sheet
Issue Date: 13-May-2009 CHEMWATCH 21-1228
NC317ECP Version No:2.0
CD 2009/1 Page 1 of 9

Section 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME
DZ ZIRCONIUM BASIC SULPHATE

PRODUCT USE
» Used according to manufacturer's directions.

SUPPLIER

Company: Australian Nuclear Science And Technology
Organisation

Address:

New |llawarra Road

lL.ucas Hefghts

NSW, 2234

AUS

Telephone: +61 2 9717 3111

Fax: +61 2 9543 5097

Section 2 - HAZARDS IDENTIFICATION

STATEMENT OF HAZARDOUS NATURE
HAZARDDUS SUBSTANCE. NON-DANGEROUS GOODS. According to the Criteria of NOHSG, and the ADG

Code.
POISONS SCHEDULE
None
RISK SAFETY
» Harmful if swallowed. » Avoid contact with eyes.
» Irritating to eyes respiratory » Wear suitable protective clothing.

system and skin.
» To clean the floor and all objects contaminated by this
material use water and detergent,
» Keep away from food drink and animal feeding stuffs.
» In case of contact with eyes rinse with plenty of water
and contact Doctor or Paoisons Information Centre.
» If swallowed IMMEDIATELY contact Doctor ar Poisons
Information Centre (show this container or label).

Section 3 - COMPQOSITION / INFORMATION ON INGREDiENTS

NAME CAS RN %
zirconium sulfate 14644-61-2 30-60
water f732-18-5 30-80
continued...
£
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DZ ZIRCONIUM BASIC SULPHATE
Chemwatch Material Safety Data Sheet :
Issue Date: 13-May-2009 CHEMWATCH 21-1228
NC317ECP Version No:2.0
CD 20091 Page 2 of 9

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 haspital treatment is likely to be needed.

+ In the mean time, gualified first-aid personnal 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 hisfher care and a copy of the M3DS should be provided. Further action will be the respensibility 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 mote than 15 minutes from a
hospitai or unless instructed otherwise:

« INDUCE vomiting with fingers down the back of the throat, ONLY IF CONSCIQUS. 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
» Not applicable.

SKIN

» If skin contact oocurs:

+ Immediately remove ali 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 passage of breathing.
= If irritation or discomiort persists seek medical attentian.

NOTES TO PHYSICIAN
» Treat symptomatically.

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 surreunding area.

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, remaove containers from path of fire.

» Equipment should be thoroughly decontaminated after use.

Slight hazard when exposed to heat, flame and oxidisers.

FIRE/EXPLOSION HAZARD
» Non combustible.
+ Not considered a significant fire risk, however containers may burm.

continued...
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DZ ZIRCONIUM BASIC SULPHATE
Chemwatch Material Safety Data Sheet
Issue Date: 13-May-2009 CHEMWATCH 21-1228
NC317ECP Version Ne:2.0
. CD 2009/ Page 3 of 9
Section 5 - FIRE FIGHTING MEASURES

Decomposition may produce foxic fumes of: sulfur oxides (SOx).

FIRE INCOMPATIBILITY
» Mone known.

HAZCHEM: None

Section 6 - ACCIDENTAIL RELEASE MEASURES

EMERGENCY PROCEDURES

MINOR SPILLS

* Clean up all spills immadiately,

+ Secure load if safe to do so.

» Bundle/collect recovarable product.

* Collect remaining material in containers with covers for disposal,

MAJOR SPILLS

* Clzan up all spills immediately.

- Wear protective clothing, safety glasses, dust mask, gloves.

= Secure load if safe to do so. Bundle/collect recoverable product.

* Use dry clean up procedures and avoid generating dust.

* Vacuum up (consider explosion-proof ntachines designed to be grounded during storage and use).
* Water may be used to prevent dusting.

* Collect remaining material in containers with covers for disposal.

» Flush spilt area with water.

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

Section 7 - HANDLING AND STORAGE

PRCOCEDURE FOR HANDLING

» Avoid all personal contact, including inhalatior.

* Wear protective clothing when risk of exposure occurs.

« Use in a well-ventilated area.

* Prevent concentration in heliows and sumps.

* DO NOT enter confined spaces until atmosphere has been checkad.

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

 Aveid contact with incompatible materials.

» When handling, 0O NOT eat, drink or smoka.

« Keep containers secursly 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 exposurs standards to ensure safe working
conditions are maintained,

SUITABLE CONTAINER

« Polyethylene or polypropylene container.

+ Packing as recommended by manufacturer.

+ Check all containers are clearly labelled and free from leaks.

continued...
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Section 7 - HANDLING AND STORAGE

STORAGE INCOMPATIBILITY

= WARNING: Avaid ar cantrol reaction with peroxides. All transition metal peroxides should be considerad as
potentially explosive. For example transition metal complexes of alkyl hydroperoxides may decomposa
explosively.

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

» Avoid reaction with borohydrides or cyanoborchydrides.

« Avoid strong bases.

STORAGE REQUIREMENTS
» Store away from incompatible materials.

Section 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION

EXPOSURE CONTROLS
Source Material TWA mg/m? STEL mgim?®

Australia Exposure Standards zirgonium sulfate {Zirconium 5 10
compounds {as Zr))

The following materials had no OELs on our records
= water: CAB:7732-18-5

EMERGENCY EXPOSURE LIMITS
Material zirconium sulfate

MATERIAL DATA
» Not available. Refer to individual constituents.

INGREDIENT DATA
ZIRCONIUM SULFATE:

» 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
individuat shouid be protected against even minor sensory irritation and exposure standards are established
using uncertainty factors or safety factors of & to 10 ar more. On occasion animai 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 {TLY C) to rapidly acting irritants and to assign short-term exposure
limits (TLV STELs) when the weight of evidence from irritation, biocaccumulation and other endpoints combine
to warrant such a limit. In contrast the MAK Commission (Germany) uses a five-category system based on
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.

QSHA (USA} concluded that exposure to sensory irritants can;

» cause inflammation

» calse 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 wamning properties of these substances thus increasing the risk of
overexposure.

OSHA concluded that the recommended TLY-TWA and STEL would protect workers from any significant risk of
pulmonary effects. NIOSH conclude that a separate limit should be considered for zirconium tetrachioride
{because of the iritancy of hydrogen chloride derived from hydrolysis). This was based on a 60-day
inhalation study at 8 mg/ma3 zirconium tetrachloride which found an increase in mortality of rats and guinea

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

pigs due to respiratory infection and reductions of borderline statistical significance in circulating
hemoglobin and erythrocyte counts in dogs.

WATER:
» No exposure limits set by NOHSC or ACGIH.

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 decument, 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-afd personnel should be trained in their
removal and suitable equipment should be readily available, In the event of chemical exposure, begin eya
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 oniy after workers have
washed hands thoroughly. [CDC NICSH Current Intelligence Bulletin 58],

No special equipment required due to the physical form of the product.

HANDS/FEET

+ Wear chemical protective gloves, eg. PVC.

« Wear safety footwear or safety gumbaaots, eg. Rubber.

No special equipment required due to the physical form of tha product.

OTHER

« QOveralls.

+PV.C. apron.

« Barrier cream,

» Skin cleansing cream.
» Eye wash unit.

RESPIRATOR

» Selection of the Class and Type of respirator will depend upon the level of breathing zone contaminant and
the chemical nature of the contaminant. Protection Factors {defined as the ratio of contaminant outside and
inside the mask) may also bha imporant.

Breathing Zone Leve! Maximurn Pratection Half- face Respirator Full- Face Respirator
ppm {volume) Factor
1000 10 -AUSP -
1000 50 - -AUSP
5000 50 Airline * -
5000 100 - -2P
10000 100 - -3P
100+ Airline™
* - Continuous Flow ** - Continuous-flow or positive pressure demand.

The local concentration of material, quantity and conditions of use determine the type of personal protective
equipment required. For further Information consult site specific CHEMWATCH data (if available), or your
Qgccupational Health and Safety Advisor.

ENGINEERING CONTROLS

» General exhaust is adequate under normal operating conditions. Local exhaust ventilation may be required in
special circumstances. If risk of overexposure exists, wear approved respirator, Supplied-air type respirator
may be required in special circumstances. Correct fit is essential to ensure adequate protection. Provide
adequate ventilation in warshouses and enclosed storage areas.

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

Section 9 - PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE

Maoist white cake; insoluble in water.

PHYSICAL PROPERTIES

Does not mix with water.

Molecular Weight: Not Applicable Boiling Range {TC): Not Applicable
Meiting Range (1C): Not Available Specific Gravity {water= 1}: Not Available
Solubility in water (g/L): Immiscible pH {as supplied): Not Applicable

pH {1% solution): Not Available Vapour Pressure {(kPa): Not Applicable
Volatile Component {%vol): Not Applicable Evaporation Rate: Not Applicable
Relative Vapour Density (air=1}: Not Applicable Flash Faint {(C): Not Applicable

Lower Explosive Limit {%): Not Applicable Upper Explosive Limit (%) Not Applicable
Autaignition Temp (T): Not Applicable Decomposition Temp (T): Not Available
State: Manufactured Viscosity: Not Available

Section 10 - CHEMICAL STABILITY AND REACTIVITY INFORMATION

CONDITIONS CONTRIBUTING TO INSTABILITY
» Product is considered stable and hazardous polymerisation will not oceur.
For incompatible materfals - refer to Section 7 - Handlfing and Storage.

Section 11 - TOXICOLOGICAL INFORMATION

POTENTIAL HEALTH EFFECTS
ACUTE HEALTH EFFECTS

SWALLOWED

» Accidental ingestion of the material may be harmful; animal experiments indicate that ingestion of less
than 150 gram may be fatal or may produce sericus damage to the health of the individual.

Sulfates are not well absorbed orally, but can cause diarrhoea.

Because inorganic zirconium is poorly absorbed from the digestive tract, acute oral toxicity is low.
Injection is much more dangerous, causing progressive depression untii death.

EYE

» 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 ocour with prolonged
gxposure.

SKIN

» The material may cause moderate 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.

The extarnal application of zirconium ¢an cause nodules in the skinof the ampits.

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

INHALED
» The material can cause respiratery irritation in some persons. The hody's response to such irritation can
cause further lung damage.

continued...
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Section 11 - TOXICOLOGICAL INFORMATION

Zirconium workers exposed to fume for 1-5 years showed ne abnormalities due to zirconium. Animal studies also
reveal a low order of hazard from inhaled zirconium.

CHRONIC HEALTH EFFECTS

» Substance accumulation, in the human body, may ocour and may cause same concern following repeated or long-
term occupational expasure.

Zircanium can accumulate in the spleen. Oral administration has not beenshown to cause any i effects.

TOXICITY AND IRRITATION
» Mot available. Refer to individual constituents.

ZIRCONIUM SULFATE:
» unless otherwise specified data extracted from RTECS - Register of Toxic Effects of Chemical Substances.

TOXICITY IRRITATION

Oral {rat) LDS0: 3500 mg/kg Nil Reported

Intraperitoneal {rat) LD50: 175 marky

Intraperitoneal {(Rat) LD50: 63 mg/kg

Subcutaneous (Rat) LD: 500 mg/kg

Oral {Rat) LD50: 1235 mgikg

» Asthma-like symptoms may continue for months or even years after exposure to the material ceasas, This may
be due to a non-allergenic condition known as reactive airways dysfunction syndreme (RADS} which can ocour
following exposure to high levals of highly irritating compound. Key criteria for the diagnosis of RADS

include the absence of preceding respiratory disease, in a non-atopic individual, with abrupt onset of
persistent asthma-like symptoms within minutes to hours of a documented exposure to the irritant. A
reversible airflow pattern, on spirometry, with the presence of moderate to severe bronchial hyperreactivity

on methacholine challenge testing and the lack of minimal lymphocytic inflammation, without eosinophilia,
have alsc been includad in the criteria for diagnosis of RADS. RADS (or asthma) following an irritating
inhalation is an infrequent disorder with rates related to the concentration of and duration of exposure to

the Irritating substance. Industrial bronchitis, on the ather hand, is a disorder that occurs as result of

exposure due to high concentrations of irritating substance {often particulate in nature) and is completely
reversible after exposure ceases. The disorder Is characterised by dyspnea, cough and mucus production.
The material may produce moderate eye irritation leading to inflammation. Repeated or prolonged exposure to
irritants may produce conjunctivitis.

The material may produce respiratory tract irritation, and result in damage to the lung including reduced

lung function.

The material may cause skin irritation after prelonged or repeated exposure and may produce on contact skin
redness, swelling, the production of vesicles, scaling and thickening of the skin.

WATER:
» Mo significant acute toxicological data identified in literature search.

Section 12 - ECOLOGICAL INFORMATION

» DO NOT discharge into sewer or waterways.
Refer to data for ingredients, which follows:

ZIRCONIUM SULFATE:
» Fish LC50 (96hr.) {mgl): 14- 145

» Soluble salts of zirconium are moderatsly toxic to algae and fish. Zirconium is more toxic in soft water

than in hard water. The toxicity of zirconium salts and zirconium complexes with organic acids are expected

to be related to their water solubllities and their octanol/ water partition coefficient (Kow). Campounds

with molecular weights exceeding 1000 are not expected to be absorbed by aguatic organisms even if they are
water soluble. Cnly water-soluble zirsonium compaunds with a molecular weight of less than 1000 are expected
o be toxic.

continued...
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Section 12 - ECOLOGICAL INFORMATION

» Data from tap water studies with human volunteers indicate that sulfates produce a laxative effect at

concentrations of 1000 - 1200 mg/litre, but no increase in diarrhoea, dehydration or weight loss. The

presence of sulfate in drinking-water can also result in a noticeable taste; the lowest taste threshold

concentration for sulfate is approximately 250 mg/litre as the sodium salt. Sulfate may also contribute to

the corrosion of distribution systems. No health-based guideline value for sulfate in drinking water iz

proposed. However, there is an increasing likelihood of complaints arising from a noticeable taste as

concentrations in water increase above 500 mgflitre.

Sulfates are removed from the air by both dry and wet deposition processes. Wet deposition processes

including rain-cut {a process that occurs within the clouds) and washaut {remaval by precipitation below the

clouds) contribute to the removal of sulfate from the atmasphere.

In sail, the incrganic sulfates can adsorb to soil particles or leach into surface water and groundwater.

Sulfates can be taken up by plants and be incorporated into the parenchyma of the plant.

Sulfate in water can also be reduced by sulfate bacteria (Thiobacilli) which use them as a source of energy.

Section 13 - DISPOSAL CONSIDERATIONS

= DO NOT allow wash water from cleaning or process equipment {o 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 iaws 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.

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

Section 14 - TRANSPORTATION INFORMATION

HAZCHEM: None (ADGT)

NOT REGULATED FOR TRANSPORT OF DANGERQUS GOCDS: ADG7, UN, IATA, IMDG

Section 15 - REGULATORY INFORMATION

POISONS SCHEDULE: None

REGULATIONS

OZ Zircaium Basic Sulphae (CAS: Mena)
o reg.lations applicable

Reg.dations far ingredientz

Zirzanium sulfate (CAS. 1454467 -21 is found on the following raguiatory [lsts;
Australia Exposure Standards
Auslral's Hazardous Substances
Auslrala Lventery of Chertical Substancos (AI05)

Zreonum sulfate (SAS: 34808-73-00is fausd or the following raguiatory lizts;
Auslrala Exposure Standards
Auslral a Hazaidous Substanses
Australa Vwentery of Cherical Substances (805

virgan urn sullate (CAS: 7445-31-3) is fauns on the folowirg regutatory iists;
Australia Expreure Standards
Australia Hazardous Sibstances
Australia 1nwentcry ot Charsical Substances (AICS)

water (CAS: TTAR-18-4] ir ‘ound un the Tellowing reguiatory lists;
Australia Inventery of Chermical Substarces [AICS)
GESANMEHS Cornposite List of Mazard Profiles - Hazard evaluation of substarces transpored oy ships
MO RC Code Chapter 180 List of sroducts to which the Cade does not apply
CEGD Representalive List of High Production Yolume (HPVI Chamicals

ko dala available for Zreonium sulfate as GAS: 15002-04-3.

continued...
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Section 16 - OTHER INFORMATION

INGREDIENTS WITH MULTIPLE CAS NUMBERS
Ingredient Name CA3
zircorium sulfate 14644- 61- 2, 348086- 73- 0, 15092- 04- 3, 7446- 31- 3

EXPOSURE STANDARD FOR MIXTURES
» "Worst Case" computer-aided prediction of spray/ mist or fume/ dust compehents and concentratian;

» Composite Exposure Standard for Mixture (TWA) 1100 mg/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 commitiee may be found at;

www.chemwatch.netreferences.

» Tha (M)SDS is a Hazard Communication tool and should be used fo assist in the Risk Assessment: Many factors
determine whether the reported Hazards are Risks in the workptace or other settings. Risks may be determined

by reference to Exposures Scenarios, Scale of use, frequency of use and current or available engineering

cantrols must be considered,

This docurnent is copyright. Apart from any fair dealing for the purposes of private study, research, review or
eriticism, as permitted under the Copyright Act, no part may be reproduced by any process withaut wrilten
permission from CHEMWATCH. TEL (+61 3) 8572 4700.

lssue Date: 13-May-2002
Print Date: 14-May-2008

This is the end of the MSDS.
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Mf:Ch’hemwatch .

NIOBIUM(V) OXIDE
Not Available Not Available
Chemwatch: 13614 Print Date: 05/08/2013
Version No: 4111 Issue Date: 01012013
Material Safety Data Sheet according to NOHSC and ADG requirements S.Local AUSEN.RISK

SECTION 1 Identification of the substance / mixture and of the company / undertaking

Product Identifier

Product name: NIOBIUM(V) OXIDE

Chemical Name: niobium(V) oxide
3-bromobenzo(b)thiophene-2-carboxylic acid, Columbium Oxice, Columbium Pentoxide, Diniobium pentoxide, Diniobium
pentoxide~Niobia~Niobium(5+)oxide~Niobium pentaoxide, Ethanoic acid, Methanecarboxylic acid, NIOBIUM OXIDE (V), NIOBIUM(V) OXIDE

S 99+, Niobia, Niobium Pentoxide Columbium Pentoxide, Niobium pentaoxide, Niobium pentoxide, Niobium(5+) oxide, Niobium(V) oxide, Niobium(V)
oxide = 99.9%, OXYDE DE NIOBIUM(V), Ossida di niobio(V)

Proper shipping name: Not Applicable

Chemical formula: Nb2-05

Other means of identification: Not Available

CAS number: 1313-968

Relevant identified uses of the substance or mixture and uses advised against

Relevant identified uses: Intermediate; electronics.
Details of the supplier of the safety data sheet

Registered company name: Not Available

Address: Not Available

Telephone: Not Available

Fax: Not Available

Website: Not Available

Email: Not Available

Emergency telephone number

Association / Organisation: Not Available
gency telep Not Available
Other b Not Available

SECTION 2 Hazards identification

Classification of the substance or mixture
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ChemWatch Hazard Ratings
MinMax
Flammability 0 0 = Minimum
Toxicity 0 1=Low
Body Contact 2 v
Reactivity 0 SRk
Chronic 2
R37 Iritating to respiratory system.
R337 Cumulative effects may result following exposure™

“LIMITED EVIDENCE
Legend:1. Classified by Chemwatch; 2. Classification drawn from HSIS; 3. Classification drawn from EC Directive 1272/2008 - Annex V!

STOT - SE (Resp. Irr) Category 3
LIMITED EVIDENCE
Legend:1. Classified by Ch ; 2. Classification drawn from HSIS; 3. Classification drawn from EC Directive 1272/2008 - Annex V!

Label elements

"LIMITED EVIDENCE

Page 1 of 6
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Not Applicable
P261 Avoid breathing dustfume/gas/mist/vapours/spray.
P271 Use only outdoors or in a well-ventilated area.
P304+P340 IF INHALED: Remove victim to fresh air and keep at restin a position comfortable for breathing.
P312 Call a POISON CENTER/doctor/physicianffirst aider/if you feel unwell.
P403+P233 Store in a well-ventilated place. Keep container tightly closed.
P405 Store locked up.
P501 Dispose of e iner to authorised lical landfill or if organic to high temperature incineration

Relevant risk staterments are found in section 2.1

540 To clean the floor and all objects contaminated by this material, use water and detergent.
S46 If swallowed, IMMEDIATELY contact Doctor or Poisons Information Center. (show this container or label).
556 Dispose of this material and its container at hazardous or special waste collection point.

64 If swallowed, rinse mouth with water (only if the person is conscious).

Other hazards
Not Available

SECTION 3 Composition / information on ingredients

Substances
1313-96-8 >05 NIOBIUM(V) OXIDE

See 'Information on ingredients'in section 3.1
SECTION 4 First aid measures

Description of first aid measures
Eye Contact:
If this product comes in contact with eyes:
+ Wash out immediately with water.
» [fimitation continues, seek medical attention.
* Removal of contact lenses after an eye injury should only be undertaken by skilled personnel.
Skin Contact:
If skin or hair contact occurs:
# Flush skin and hair with running water (and soap if available).
* Seek medical attention in event of imitation.
Inhalation:
« [ffumes or combustion products are inhaled remove from contaminated area.
« Lay patient down. Keep wam and rested.
# Prostheses such as false teeth, which may block airway, should be removed, where possible, prior to initiating first aid procedures.
« Apply artificial respiration if not breathing, preferably with a demand valve resuscitator, bag-valve mask device, or pocket mask as trained. Perform CPR if necessary.
« Transport o hospital, or doctor, without delay.
Ingestion:
* Immediately give a glass of water.
» First aid is not generally required. If in doubt, contact a Poisons Information Centre or a doctor.

Indication of any immediate medical attention and special treatment needed
Treat symptomatically.

SECTION 5 Firefighting measures

Extinguishing media

« There is no restriction on the type of extinguisher which may be used.
* Use extinguishing media suitable for surrounding area.

Special hazards arising from the substrate or mixture

Fire Incompatibility:
None known.

Advice for firefighters
Fire Fighting:

Page 2 of 6
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= 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.

* Not considered a significant fire risk, however containers may bumn.
Decomposition may produce toxic fumes of:metal oxidesMay emit poisonous fumes. May emit comosive fumes.

SECTION 6 Accidental release measures

Personal precautions, protective equipment and emergency procedures
Minor Spills:
+ Clean up all 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.
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.

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

SECTION 7 Handling and storage

Precautions for safe handling

+ Avoid all personal contact, including inhalation.

+ \Wear protective clothing when risk of exposure occurs.
* Use in awell-ventilated area.

+ Prevent concentration in hollows and sumps.

+ Store in oniginal containers.

+ Keep containers securely sealed.

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

= Store away from incompatible materials and foodstuff containers.

Conditions for safe storage, including any incompatibilities

+ Glass container is suitable for laboratory quantities
» Polyethylene or polypropylene container.
= Check all containers are clearly labelled and free from leaks.

+ WARNING: Avoid or control reaction with peroxides. Al iransition 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.

+ X + X o] +

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

SECTION 8 Exposure controls / personal protection

Control parameters

Not Available
Ingredient TEEL-D TEEL-1 TEEL-2 TEEL-3

niobium(V) oxide 10(ppm) 30(ppm) 200(ppm) 500(ppm)
Ingredient Original IDLH Revised IDLH

NIOBIUM(V) OXIDE Not Available Not Available

Exposure controls

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.

Page 3 of 6
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Personal protection

00

Eye and face protection:

* Safety glasses with side shields.

* Chemical goggles.

= Contact lenses may pose a special hazard; soft contact lenses may absorb and concentrate initants. A written policy document, describing the wearing of lens or restrictions on use, should
be created for each workplace or task.

Skin protection:
See Hand protection below
Hand protection:
The selection of the 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 andhas to be observed when making a final choice.
Suitability and durability of glove type is dependent on usage.
Body protection:
See Other protection below
Other protection:
* Overalls.
« PV.C. apron,
* Barrier cream.

Thermal hazards:

Recommended material(s): Respiratory protection:

SECTION 9 Physical and chemical properties

Appearance

White orthorhombic crystals. Becomes yellow on heating. Insoluble in water. Soluble in HF and hot H2S04.

Physical state Divided solid Relative density (Water = 1) 46

Odour Not Available Partition coefficient n-octanol / water Not Available
Odour threshold Not Available Auto-ignition temperature (°C) Not Available
pH (as supplied) Not Available Decomposition temperature Not Available
Melting peint / freezing point (°C) 1520 Viscosity (cSt) Not Available
Initial boiling point and boiling range (°C) Not Available Molecular weight (g/mol) 26582
Flash point (°C} Not Available Taste Not Available
Evaporation rate Not Available Explosive properties Not Available
Flammability Not Available Oxidising properties Not Available
Upper Explosive Limit (%) Not Available Surface Tension (dyn/cm or mN/m) Not Available
Lower Explosive Limit (%) Not Available Volatile Component (%vol) Negligible
Vapour pressure (kPa) Negligible Gas group Not Available
Solubility in water (g/L) Immiscible pH as a solution(1%) Not Available
Vapour density (Air=1) Not Available

SECTION 10 Stability and reactivity
Reactivity:

See section 7.2

Chemical stability:

= Presence of incompatible materials.
* Productis considered stable.
* Hazardous polymerisation will not occur.

Possibility of hazardous reactions:
See section 7.2

Conditions to avoid:

See section 7.2

Incompatible materials:

See section 7.2

Hazardous decomposition products:
See section 5.3

SECTION 11 Toxicological information

Inhaled:

Evidence shows, or practical experience predicts, that the material produces initation of the respiratory system, in a substantial number of individuals, following inhalation. In contrast to most organs,
the lung is able to respond to a chemical insult by first removing or neutralising the irritant and then repairing the damage. The repair process, which initially evolved to protect mammalian lungs
from foreign matter and antigens, may however, produce further lung damage resulting in the impairment of gas exchange, the primary function of the lungs. Respiratory tract imitation often results
in an inflammatory response involving the recruitment and activation of many cell types, mainly derived from the vascular system.

Ingestion:

Page 4 of 6
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The meteral hes NOT been dazsfed by EC Diredies o other dassficstion systems = "harmnful by ingestien”. This iz because ofthe ek of corroboreting enimal or hurman evidenee. The
rrabetial may sl be damaging to the health of the indvidusl, Fllovwing ingestion, especially wheve pre-exiding argan deg iver, kidhey) damege iz evident. Presant defhitions of harmnifl or tede
substances ane generally based on doses producing merality rather than these producing mokidty (dsease, ikhealth),

Shin Cankat;

The material iz not thought to produce adverse health effects or skin imtation foliewing contact (25 chesified by EC Direckies using anirml modals), Newerthelkess, good lygiens pradics requires.
thet exposure be keptto a minirum and that =uitable goves be uzed n an occupational sxting.

Aritalosal affactks on mbbik skin fFor nichiur penmchionds are sewera with eedarm. and imitation secuming wihin 24 hours and persising for 72 hours. Eschar Prrmlicn aceurmed within 7 dmys and
healing wias net evident et 14 deys

=5

Akhough the materil is not thought to ke an irtant (2= chssifed by EC Cirecives;, dmect conkct with he sy may cause transient dzconmiort chamctarised by tearing or conunctial ednezs (as
with wircburm, Slight abvachee damege mey alsoresdt. The rmateral may produce foeeign body imketion i certain indiiduals.

In contrast ko severe imtation procuced by nickiurn pentachlorids when appied bo =kin onby slight oular irtaticn was produced in akkits lleing application of nickium pertachlonida.

Chronle:

Long-berm erpesure to respiratory irrkantz meny resulk in dizsaze of the aineeys imeolving dficuk breathing and relabed systeric problems.

Limted evidence sugge=ts that repeated o long-bemn oooupalional sxpozure may procucs curmulative heatth effects inwolving crgans or kiochemical systems.

Lotz tenn exposure ta high dust concenrations riay cause changes in lung funetion [ 2. pneurnoooniosis) caused by paticles less than 0.5 micton penetrating and rerrainig b the lung. A prirne
sympiomis breathles=ness.

TOXICITY IRRITATION
bV} cid
Mot Available Met Suaiable

- “wale cbimined fom manufacturer's mzds
wless athersize specifeddats estracted form RTEGS - Register of Tonde Efects af Chemical Substences

MIOEIUMY) O9DE

Fsthra-ive symptoms many conlinue for menths or even years ater exposune ho themateral ceaszes. This may be dueto a nen-alergenic condtion known as meacive airvays dysfinction syndmme
[RADSY which zan occur folewing exposure to high levels of highby irriteting cormpound. Key erieria for the dacposis of RADS include the sheence of precedng respiratory deeasze, in a
non-atepic indwidual, with abmupt onzet of parsistent asthre-ike symptones witin rinutes to hours of 2 documented sx:pozurse to the infant. A reversible airfiow patten, on spimmetry, wih the
presenee of racerate to severe bronchislhyperresivity an rethachaline chalenge testing and the Bek of rininal kriphoestic inflammation, =itbaut easihophiia, have also been induded in the

riteria, for ciagn osis of RADE.

Acuie Toxoty: ot Available Carcinogenicity: Mot Avaishle
Skin ImitalipniCorrosion: ot Available R eproductivity: Mot Avaishle
Serious Eye Damagelmitatian: ot Available STOT - Single Expasure: Mot Avaishle
Resplrabory o Skin senstlsaton: Tt Zeemilatlm STOT - Repeated Exposure: Mk Ervaiable
Tt ageni oy Tt el ASpiratlon Hazard: Mk Evaiable

SECTIIN 12 Ecological infermation

Metakrontmining incrganic subztances gensraly havenaglighls »apour pressune and are not espected bo partiion to air. Cnce relsazed to surface vabers and moist soils ther e dependz o
snlubility and dissoeiation in water. Envirenmental processes f3eh a5 aridation and the presenee of acids o bases) rmay fransforn inssluble rmetaks ta mere soluble ionic faerns: Mickobiokcical
processes may aklsn fmnsfkm inzoluble metalz to rem sduble fems.

Ingredient Persistence: WaterSail Persisience: Air
Nt Available ot Availeble: Iet Awaiable
Irngre dlent EloacaurnulEtian

It Avzilable Mot feailabie

Ingredient Mahility

Nt Available ot Availeble:

SECTICON 12 Dispo=sal cansiderations

Froduct f Packaging disposal:

Lecjdation acdressing = aste cisposal recuirernents rmay differ by country, state and” or termiory. Each user must refer to lers operating in their area. In some areas, mertain westes rmost be racked.
A Hisrarchy of Comtmbs seems to be cemnen - the usar should inweslhipate:

* Rediction

= Rewse

» Recycing

& Digposal (if all elze fails)
Thiz matarial ey be recycled ifunused orift has not been confaminetad =0 az to rmake b unzutable for iks intended uss.

SECTION 14 Transport infermation

Labels Retuired:

Viarine Pollutant: NQ
HAZCHER:
Land ranspart (ADG) - NOT RESULATED FOR TRANSPORT OF DANGEROLIS GOODS

Alr ranspo it ICAQIATA F DGR): NOTREGULATED FOR TRANSPORT OF DANGERQUE GOODS
Sea ranspoit (IMDG-Code [ GGYEee): NOTREGULATED FOR TRANSPORT OF DANGERQUS GOODS

SECTION 1% Reqgulatory infermation
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niobium(V) oxide(1313-86-8) is found on the following regulatory ists
"Australim Invertory of Chemical Substances (AICS)","FisherTransport Information®, " Sigme-Aldrich Transpart Information”,"OECD List of High Production Yolume {HPA) Chericals”,"Australia
Mational Polutart Inventary”

SECTION 16 Other information
Other Information

Chssification afthe preparation and its individual cornponents has drawm on official and autharitative scurces as well az independent review by the Chermuvatch Classification committee using
availahle literature references.

Aligt of reference resources usad to assist the committee may be found ak

s chermwatch.netheferences

The (M)S0S5 is & Hazard Commurnication bool and should be used ko assigin the Risk Assessment Many factors determine whether the reported H: sl Risks in the workplace or other
seftings. Risks may be detenmined by reference to Exposures Scenarios. Scale ofuse, frequency of use and currert ar available engineedng controls must be cansidered.

This document is copyright. Apart from any fair dealing for the purposes of private study, research, review or eriticism, as permitted under the Copyright Act no part may be reproduced by any
process without written pemmission fror CHEMWATCH. TEL (+51 3) B572 4700,
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QTHEIBHEHER Page 1/6
' Safety Data Sheet
according to 1907/2006/EC, Article 31 and (EU) No 453/2010

Printing date: 28.08.2013 Version number 6 Revision: 28.08.2013

* "TION 1: Identification of the substance/mixture and of the company/undertaking
- 1.1 Product identifier

: Product name: Ferro niochium - FeNb
- CAS Number:
12023-22-2
- EC number:
234-676-5
- REACH-Registration number: -
- REACH-Pre-registration number(s): Niobium: 05-2114132066-60-0000
1.2 Relevant identified uses of the substance or mixture and uses advised against
- Application of the substance / the preparation:
Master alloy
Electrical batteries and accumulators

- 1.3 Details of the supplier of the safety data sheet
- Manufacturer/Supplier:

Treibacher Industrie AG

Auer voh Welsbachstrafle 1

9330 Althofen

Austria

Telefon: +43 (0) 4262 505-0

Fax: +43 (0) 4262 505-2005

www treibacher.com

- Further information obtainable from: msds(@treibacher.com

- 1.4 Emer gency telephone number:
+43 (0) 4262 505-0 (7:00 - 16:00) - Central European Time (CET)
+43 (0) 1 406 4343-0 (Austrian Poison Information Centre)

SECTION 2: Hazards identification

+ 2.1 Classification of the substance or mixture
- Classilication according to Regulation (EC) No 1272/2008
The substance is not classified according to the CLP regulation.

- Classification according to Directive 67/548/EEC or Directive 1999/45/EC Void
- Information concerning particular hazards for human and environment:
No hazards to be particularly mentioned.

2.2 Label elements

* Labelling according to Regulation (EC) No 1272/2008 Void
- Hazard pictograms Void

- Signal word Void

- Hazard statements Void

- 2.3 Other hazards

- Results of PBT and vPvB assessment

- PBT: Not applicable.

- vPvB: Not applicable.

SECTION 3: Composition/information on ingredients

- 3.1 Chemical characterization: Substances
- CAS No. Description
12023-22-2 Ferro niobium
- Identification number(s)
- EC number: 234-676-5

- Comp onents:

CAS: 7440-03-1 Niobium 60-70%
EINECS: 231-113-5

(Contd. on page 2)
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Safety Data Sheet
according to 1907/2006/EC, Article 31 and (EU) No 453/2010

Printing date: 28.08.2013 Version number 6 Revision: 28.08.2013

Product name: Ferro niobium - FeNb

(Contd. of page 13

CAS: 7439-89-6 Iron 30-40%
EINECS: 231-096-4

- Impurities and stabilising additives:

CAS: 7440-21-3 Silicon

EINECS: 231-130-8

CAS: 7440-32-6 Titanium

EINECS: 231-142-3

CAS: 7429-90-5 Aluminium metal (solid)

EINECS: 231-072-3
Reg.nr.: 01-2119529243-45-0139

CAS: 7440-25-T7 Tantalum
EINECS: 231-135-5

- 4.1 Description of first aid measures

- After inhalation: Supply fresh air; consult doctor in case of complaints.
- After skin contact: Rinse with warm water.

- After eye contact:

- After swallowing:

- 4.2 Most important symptoms and effects, both acute and delayed

- Information for doctor: Treat symptomatically.
- 4.3 Indication of any immediate medical attention and special treatment needed

SECTION 4: First aid measures

Rinse opened eye for several minutes under running water. If symptoms persist, consult a doctor.

If swallowed, rinse mouth with water (only if the person is conscious).
If symptoms persist consult doctor.

No further relevant information available.

No further relevant information available.

- 5.1 Extinguishing media
- Suitable extinguishing agents:

- 5.2 Special hazards arising from the substance or mixture No further relevant information available.
- 5.3 Advice for firefighters

- Protective equipment: Wear self-contained respiratory protective device.

- Additional information:

SECTION 35: Firefighting measures

All extinguishing substances suitable.
The product is not flammable.
Use fire extinguishing methods suitable to surrounding conditions.

Dispose of fire debris and contaminated fire fighting water in accordance with official regulations.

* 6.1 Personal precautions, protective equipment and emergency procedures

- 6.2 Environmental precautions: No special measures required.
- 6.3 Methods and material for containment and cleaning up:

- 6.4 Reference to other sections

"TION 6: Accidental release measures

Ensure adequate ventilation
Avoid formation of dust.

Pick up mechanically.
Dispose of the material collected according to regulations.

See Section 7 for information on safe handling.

See Section 8 for information on personal protection equipment.
(Contd. on page 3)
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QTHEIBHEHER Page 3/6
' Safety Data Sheet
according to 1907/2006/EC, Article 31 and (EU) No 453/2010

Printing date: 28.08.2013 Version number 6 Revision: 28.08.2013

Product name: Ferro niobium - FeNb

(Contd. of page 2)
See Section 13 for disposal information.

SECTION 7: Handling and storage

- 7.1 Precautions for safe handling
Ensure good ventilation/exhaustion at the workplace.
Prevent formation of dust.
- 7.2 Information about fire - and explosion protection: No special measures required.

- Conditions for safe storage, including any incompatibilities
- Storage:
- Requirements to be met by storerooms and receptacles: Keep container tightly sealed.
- Information about storage in one common storage Facility:
Do not store together with acids.
Do not store together with alkalis (caustic solutions).
- Further information about storage conditions: Store in dry conditions.
- 7.3 Specific end use(s) see section 1.2

SECTION 8: Exposure controls/personal protection
- Additional information about design of technical facilities: No further data; see item 7.

- 8.1 Control parameters
- Ingredients with Limit values that require monitoring at the workplace: Not required.
- Additional information: The lists valid during the making were used as basis.

- 8.2 Exposure controls
 Personal protective equipment:
- General protective and hygienic measures:

The usual precautionary measures are to be adhered to when handling chemicals.
- Respiratory protection: Use suitable respiratory protective device when high concentrations are present.
' Recommended filter device for short term use:

Filter P1

Filter FFP1
- Protection of hands: Not required.

- Eye protection: Not required.
- Body protection: Protective work clothing

SECTION 9: Physical and chemical properties

- 9.1 Information on basic physical and chemical properties
- Geeneral Information
- Appearance:

Form: lumpy

Powder

Colour: Grey
- Odour: Odourless
- Odour threshold: Not applicable
- pH-value: Not determined
* Melting point/Melting range: 1530 -1610°C
- Boiling point/Boiling range: Not applicable
- Flash point: Not applicable
- Flammmability (solid, gaseous): Product is not flammable.
- Sell-igniting: Product is not selfigniting,
-Danger of explosion: Product does not present an explosion hazard.

(Contd. on page 4)
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' Safety Data Sheet
according to 1907/2006/EC, Article 31 and (EU) No 453/2010

Printing date: 28.08.2013 Version number 6 Revision: 28.08.2013

Product name: Ferro niobium - FeNb

(Contd. of page 3)

- Explosion limits:

Lower: Not applicable
Upper: Not applicable
- Oxidizing properties None
- Vapour pressure: Not applicable
- Drensity: 8.2 g/em?®
- Solubility in / Miscibility with
water: Insoluble.

- Partition coefficient (n-octanol/water): Not determined

- Viscosity:
Dynamic: Naot applicable
Kinematic: Not applicable
- 9.2 Other information No further relevant information available.

SECTION 10: Stability and reactivity
- 10.1 Reactivity
+10.2 Chemical stability
- Thermal decomposition / conditions to be avoided:
No decomposition if used and stored according to specifications.
- 10.3 Possibility of hazardous reactions No dangerous reactions known.
- 10.4 Conditions to aveid No further relevant information available.
- 10.5 Incompatible materials:
Keep away from acids.
Keep away from alkaline solutions.
- 10.6 Hazardous decomposition products: No dangerous decomposition products known.

SECTION 11: Toxicological information

-11.1 Information on toxicelogical efTects
- Acute toxicity:

- LIVLCS0 values relevant for classification:
7439-89-6 Iron

Oral |LD50| 20000 mg/kg (Guinea pig)
Lit.: Indian Journal of Pharmacy. Vol. 13, Pg. 240, 1951.

30000 mg/kg (Rat)
Lit.: Indian Journal of Pharmacy. Vol. 13, Pg. 240, 1951.

- on the skin: No irritant effect.

- on the eye: No irritating effect.

- Sensitization: No sensitizing effects known.

- Other information (about experimental toxicology): Caution - substance not yet fully tested.

- Additional toxicological information:
When used and handled according to specifications, the product does not have any harmful effects to our
experience and the information provided to us.
The substance is not subject to classification according to the latest version of the EU lists.

- CMR efTects (carcinogenity, mutagenicity and toxicity for reproduction) Not determined

"TION 12: Ecological information
+12.1 Toxicity
- Aquatic toxicity: Not deterrnined
- 12.2 Persistence and degradability Not determined

(Contd. on page 5)
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Product name: Ferro niobium - FeNb

(Contd. of page 4)
- 12.3 Bioaccumulative potential Not determined
- 12.4 Mobhility in soil No further relevant information available.
- Ecotoxical effects:
- Other information: At present there are no ecotoxicological assessments.
- Additional ecological information:
+ AOX-indication: The product does not contain organically bounded halogens (AOX-free).
- General notes: Generally not hazardous for water
-12.5 Results of PBT and vPvB assessment
-PBT: Not applicable.
- vPvB: Not applicable.
- 12.6 Other adverse effects No further relevant information available.

“TION 13: Disposal considerations
- 13.1 Waste treatment methods
' Recommendation
Contact manutacturer for recycling information.
Disposal must be made according to official regulations.
- Waste disposal key: 35103 (ONORM $ 2100)
- European waste catalogue 06 04 99

- Uncleaned packaging:

- Recommendation:
Empty contamninated packagings thoroughly. They may be recycled after thorough and proper cleaning.
Disposal must be made according to official regulations.

"TTON 14: Transport information

*14.1 UN-Number

-ADR, IMDG, IATA Void
+14.2 UN proper shipping name
-ADR, IMDG, IATA Void

-14.3 Transport hazard class{es)
-ADR, IMDG, TATA

- Class Void
- 14.4 Packing group
- ADR, IMDG, TATA Void
* 14.5 Environmental hazards: Void
- 14.6 Special precautions for user Not applicable.
- 14.7 Transport in bulk according to Annex II of
MARPOL73/78 and the IBC Code Not applicable.
- Transport/Additional information: Not dangerous according to the above specifications.
* "TION 15: Regulatory information
- 15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture
- Sara

- Section 302 (extremely hazardous substances): Substance is not listed.

- Section 313 (Specific toxic chemical listings): Substance is not listed.

- TSCA (Toxic Substances Control Act): Substance is listed.

 Proposition 65

- Chemicals known to cause cancer: Substance is not listed.

- Chemicals known to cause reproductive toxicity to femals: Substance is not listed.

(Contd. on page 8)
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Product name: Ferro niobium - FeNb

(Contd. of page 5)
- Chemicals known to cause reproductive toxicity for males: Substance is not listed.
- Chemicals known to cause developmental toxicity: Substance is not listed.
- Cancerogenity categories
- EPA (Environmental Protection Agency) Substance is not listed.
- TLV (Threshold Limit Value established by ACGIH) Substance is not listed.
- NIOSH-Ca (National Institute for Occupational Safety and Health) Substance is not listed.
- OSHA-Ca (Occupational Safety and Health Administration) Substance is not listed.
- European Inventory of Existing Commer cial chemical Substances (EINECS) Substance is listed.
- Canadian substance listings:
- Canadian Domestic Substances List (DSL) Substance is not listed.
- Canadian Ingredient Disclosure list (limit 0.1%) Substance is not listed.
- Canadian Ingredient Disclosure list (limit 1%) Substance is not listed.
- Philippines Inventory of Chemicals and Chemical Substances Substance is not listed.
- Chinese Chemical Inventory of Existing Chemical Substances Substance is not listed.
- Australian Inventory of Chemical Substances Substance is not listed.

- Korean Existing Chemical Inventory
12023-22-2 [Ferroniobium |KE-21072
- Standard for the Uniform Scheduling of Drugs and Peisons Substance is not listed.

- National regulations:
C.H.I.P.4 - The Chemicals (Hazard Information and Packaging Regulations) 2002 in the current version (GB)
Occupational Exposure Limits EH40.2002 (GB)

- Other regulations, limitations and prohibitive regulations

Recovered iron (CAS: 7439-89-6, EINECS: 231-096-4) is exemnpted from registration according to REACH
Art. 2.7 (d).

*15.2 Chemical safety assessment: A Chemical Safety Assessment has not been carried out.

* SECTION 16: Other information

- Department issuing MSDS:
HSE Department
Chemical Management

- Abbreviations and acronyms:
RID: Réglement international concernant le transport des marchandises dangereuses par chemm de fer (Regulations Concerning the
Internaticnal Transport of Dangercus Goods by Raily
ICAC: International Civil Aviation Organization
ADE: Accord européen sur le transport des marchandises dangereuses par Route (European Agreement concerning the Intemnational
Carriage of Dangerous Goods by Road)
IMDG: International Maritime Code for Dangerous Goods
IATA: International Air Transport Association
GHS: Globally Harmmonized System of Classification and Labelling of Chermicals
ACGH: American Conference of Governmental Industrial Hygienists
EINECS: Evropean Inventory of Existing Cormmercial Cherrical Substances
ELINCS: European List of Matified Chemical Substances
CAR: Chemical Abstracts Service (division of the Arnerican Chernical Society)
L.C50: Lethal concentraticn, 50 percent
LD50: Lethal dose, 50 percent

- * Data compared to the previous version altered.
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%Cb'hemwatch .

Heavy Rare Earth Chloride Solution

ANSTO Minerals Organisation (ANSTO Minerals)

Chemwatch:  4841-20
VersionNo: 2111
Material Safety Data Sheet according to NOHSC and ADG requirements

SECTION 1 Identification of the substance / mixture and of the company / undertaking

AUSTRALIAN ZIRCONIA LTD
Dubbo Zirconia Project
Report No. 545/04

Print Date: 0510872013
Issue Date: 01/012013
S.Local AUS EN.RISK

Product Identifier

Product name: Heavy Rare Earth Chloride Solution
Chemical Name: Not Applicable

Synonyms: Not Available

Proper shipping name: Not Applicable

Chemical formula: Not Applicable

Other means of identification: Not Available

CAS number: Not Applicable

Relevant identified uses of the substance or mixture and uses advised against
Relevant identified uses: Used according to manufacturer's directions.

Details of the supplier of the safety data sheet

Registered company name: aﬁlﬂ"gsrmb Organisation (ANSTO
Address: Australia

Telephone: Not Available

Fax: Not Available

Website: Not Available

Email: Not Available

Emergency telephone number

Association / Organisation: Not Available:
gency telep +6129717 3333
Other +6129717 3333

SECTION 2 Hazards identification

Classification of the substance or mixture

IHAZARDOUS SUBSTANCE. NON-DANGEROUS GOODS. According to the Criteria of NOHSC, and the ADG Code.

ChemWatch Hazard Ratings

MinMax
Flammability 0 0 = Minimum
Toxicity 0 1=Low
BodyContact 2 v
Reactivity 0 4= Extreme
Chronic 0

R36/387
“LIMITED EVIDENCE

May produce discomfort of the eyes and skin®.

Legend:1. Ci by Ci 2.Cl drawn from HSIS; 3. Classification drawn from EC Directive 1272/2008 - Annex V!

Not Applicable

Label elements
Nmﬁiime

Not Applicable
Not Applicable
Not Applicable
Not Applicable
Page 1 of 5
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Not Applicable
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Do not breathe gasfumes/vapour/spray.

Avoid contact with eyes.

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

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

If swallowed, IMMEDIATELY contact Doctor or Poisons Information Center. (show this container or label).
Dispose of this material and its container at hazardous or special waste collection point.

If swallowed, rinse mouth with water (only if the person is conscious).

BELERRRER

Other hazards
Not Available

SECTION 3 Composition / information on ingredients

See ' sition on i lients' in Section 3.2
7732-18-5 =60 WATER

1030 rare earth chlorides

SECTION 4 First aid measures

Description of first aid measures

Eye Contact:
If this product comes in contact with the eyes:
+ \Wash out immediately with fresh running water.
+ Ensure complete imigation 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 Contact:
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 imitation.
Inhalation:

« Iffumes or combustion products are inhaled remove from contaminated area.
# Lay patient down. Keep wam and rested.
» Prostheses such as false teeth, which may block airway, should be removed, where possible, prior to initiating first aid procedures.
« Apply artificial respiration if not breathing, preferably with a demand valve resuscitator, bag-valve mask device, or pocket mask as trained. Perform CPR if necessary.
# Transport to hospital, or doctor.
Ingestion:
= [fswallowed do NOT induce vomiting.
= [fvomiting 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.

Indication of any immediate medical attention and special treatment needed
Treat symptomatically.

SECTION 5 Firefighting measures

Extinguishing media
« There is no restriction on the type of extinguisher which may be used.

Special hazards arising from the substrate or mixture
Fire Incompatibility:
None known

Advice for firefighters
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:
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Non combustible.

Not considered to be a significant fire risk.

Expansion or decomposition on heating may lead to violent rupture of containers.
Decompeses on heating and may produce toxic/ initating fumes.

e e o e

SECTION 6 Accidental release measures

Personal precautions, protective equipment and emergency procedures
Minor Spills:
# Clean up all spills immediately.
* Avoid breathing vapours and contact with skin and eyes.
« Control personal contact with the substance, by using protective equipment.
+ Contain and absorb spill with sand, earth, inert material or vermiculite.
Major Spills:
Minor hazard.
# Clear area of personnel.
* Alert Fire Brigade and tell them location and nature of hazard.
+ Control personal contact with the substance, by using protective equipment as required.

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

SECTION 7 Handling and storage

Precautions for safe handling

= Limit all unnecessary personal contact.

= Wear protective clothing when risk of exposure occurs.
* Use in awell-ventilated area.

+ When handling DO NOT eat, drink or smoke.

= Store in original containers.

+ Keep containers securely sealed.

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

« Store away from incompatible materials and foodstuff containers.

Conditions for safe storage, including any incompatibilities

+ X

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

'SECTION 8 Exposure controls / personal protection

Control parameters

Not Available
Ingredient TEEL-D TEEL-1 TEEL-2 TEEL-3
water 500(pprm) 500(ppm) 500(ppm) 500(ppm)
Ingredient Original IDLH Revised IDLH
Heavy Rare Earth Chioride Solution Not Available Not Available

Exposure controls

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.

000d

Eye and face protection:
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» Zafety glhsees wih side chields; or ez recpired

m Chemical googjes.

» Contact lenses may pose a specil hazard, soft contact lenses oy absorb and concentmte imtants. A writen policy decurnent. describing the wearing of lens or restrictions on wse, shoud
b created for each worgdlace o tesk. Thiz <hould incude & revies of lens abzomption and adeorpion for the class of chermicals i uze end an acecunt of ifjury experience.

Skin probecion:
See Hend protection bel o
Hand protectian:
Wiear chetmical protective gives eg. PV WWear satety fobvear.
Baody protectlon:
Gee Cther protection below
Gthet protection:

» Cworals.

a Eypewash urit.
Thermal hazands:
Recommended materialis): Respirabory protection:
SECTION 9 Physical and chemical properties
Alpeane
Purpleand slightly green cdourless Fauid: mixes with vwaher.
Fhysical state Ligguid Relative density (Y¥ater = 1) Met Avaisbke
Gdaur Mot Auaileble Partition coefficient n-octanod | waber Net Avaiabke
Odour theeshald ot Auailakle Aunto-ignition temperatune (C) Met Avaisbke
pH {as supplied) 28 Decompasiion temperatune Met Avaiabke
Welting paint I freezing paint (&) Mot Ausilable Wiscosity (5] Met Avsishle
Initial bailing point and bailing range £} 100 Molecular weight fgimol} Met Applcable
Flash point {*C} Mot Ausilable Taste Met Avsishle
Ewagroration rate A for wiartar ENplosive profertles Mgt feaiable
Flammaiiiy Mot Awilable Oxldising properties Mgt Aeaiable
Uppet EXplosive LIMIE () Mot Amilabie BUITACE TSN [MICm aF mkimp Nt Avaiabke
Lowet Explositve LImIE (% Not Amilable Valatlle Companent ('l Nt Avaiabke
WEPOUF PressLre (kP 23 203 s qrovp Nt Avaiabke
SOMIHINY I WEter (L) Miscibla PH a5 a solutlon| 1% Nt Avaiabke
WEPOUE ettty L= 1) Mot Amilable

SECTION 10 Stability and reactivity
Rttty

See section 72

Chemical stabiliby:

Prociuet is cansidered stable and hazardous potied sation wil et oser.
Posshility af harardous reactions:

Seesertioh 72

Candilions ta avoid:

Seecection T2

In:ompatiiHe materals:

Geesaction 72

Hozartiouws decompos don producs:

Geesaction 5.3

SECTIKON 11 Toxicelogical information

Inhaded;
Mot nemmally 2 hazard due tononvoktie nature of product

Ingestion:

The makeial haz NOT been clazsified by EC Diredtives or cther clazsification sysbems & "hamful by ingastion”. Thiz s because ofthe bck of comborating animal or hurmn evidence. The
rraberial iy stl ks camaging to the health of heindhvidual, flloving ingestion. especially whens pre-sxisting ongan (e.g Iver. kidney) damage is evident. Prezent definitions of harmnfl or ta:dc
sihstenees are generally based on doses prodicing roactality rather than those producing monsicity (disease, iFhesth).

Skin Contact:

Limited evidence existz or practical espetience predictz that the ratedal either prodices inflarmmetion ofthe shin in @ substantal numbser of indivicuals folowing direct contact, and'or produces
significant narmation when applied ko the heathy inkbact skin ofanirmls. far up to four hours, swch inflamnmtion Being present tawenby-fur hours or mare after theend ofthe sxposure peicd. in
ritation mey aleabe prezent after prolonged or repested exposire; this mey result in & form of contect dermatitis honallerc) . The dennetitis is ofen cheracterized by shin redhess [erythemes) end
savefling [pedemeal which ray progress to bisterig (vesiculstion’, scalivg and thickening of the epidermiz At the microseopic level heve mey be nterceluler cedama of the sponegy lever of the shin
[spongicsiz] andintmcslular oedermm ofthe spidermis.

Bz

Limitad evidence extsts or pracical expeiente suggeshs, that the materia may causa ey iriktion in 2 subsmntial number ofindividuals andor & espected ba preducs significant acuar [esions
wihich are presert t=enty-four hows or rmeve efter instillaten into the evedsh of experimental enimels. Repeated or prolonged eve contaet riay eause inflarnmetion charactensed by termporary redness
[simikar to vindbum) of the conjunchiva (tonjuncidis): termparany ingairment of vision andicr ather ransient eye danmgeluicemtion ry coour.

chromle:

Leigrtarmn expasure to the produet is ret thought bo preduee chranie effects adverse tohealth (fes dassified by EC Directves tsing enimal medels); nevertheless expoaire by al routes sheuld be
rinimized 2z a malter of coursa.

TOXICITY IRRITATION

Heauy Rare Eantr Shionide Solimon
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Nat Available Met Suaiable
water

Mot Auailable Mot fuaiable
rave Eartt chiorides

Mot Augilable Mot Auaishle

Neta-aiabe, Refor toindvidual consthuents.

WATER

Mo zignificant ecute toaticelogical date identified in iterature seareh.

AcUNE Todciny: Mot Avmilatbln Carcinogeniciy: Mok Avaiable
Shin ImitadoniC ormoslon; Mot Avmilabie Reprotuct vity: Mot Avaiable
Serlous Eve Danag el tilon Mot Avmilabie STOT - Single Exprosure: Mot Auaiable
Resplratory or SKin sensilsation: Mot Avmilabie STOT - Repeated Exposure: Mot Avaiable
Tt agen|<ky: Mot Avmilabie Aspiration Hagard: Mot Auaiable

SECTION 12 Ecelogical infermation

DO WOT discharge nto sasier or watensmys.

Ingredient Persistence: WaterSail Persisience: Air
Nt Available ot Availeble: Iet Awaiable
Ingredient Bloaccummulation

Mot feilable Mot Avmilabie

Ingredient Mdhility

Mot Augilable ot Augileble

SECTICON 12 Dispo=sal cansiderations

Froduct f Packaging disposal:

& Reeyele wherever poasible or consul rranufectarer for recyeling opions.
n Comsub Stete Land evsta Managament Authorty for deposal.

* Bury residus in an autharizsd landhl.

» Reeyele conainers ifpossible, or dspozs of in an autherzed Bndfil

SECTICON 14 Transport information

Labels Required:

[iarine Poliutant: Mo
HAZCHEN:

Land banspart (ADG) - NOT REGULATED FOR TRANSPORT OF DANGEROLS GOODS

Air ranspart IGACATA Y DER) : NOTREGULATED FOR TRANSPORT OF DANGEROUS SOODS

Sea ransport (IMDG-Code [ GEYSee): NOTREGILATED FOR TRANSPORT OF DANGERQUS GOODS

SECTION 15 Regulatory information

water(s 732-18-5) is found pn the following regulatony Bsts

"Austalia Imeentary of Chemical Substances (AIC 5" "Sigrme-Aldkich Transport Infoametion®,"OSPAR Metioral Liztef Candidetes for Subetirtion — Honway', IO 1BC Code Chapter 18: Lisk of
procucts tooshich the Code doesnot apphy®,"Internetionel Fragrance Azsociation [IFRA) Sureey: Traneparency List "OEC D Liztef Hich Produetion Walorme (HFWY Chericals®,"Sostralia High
“wiolume Indushial Charrical List HwIGL"

SECTION 16 Other infarmation
Cther Infelriation

Classifieation of the preparation end it induvidud corpenents has drean on official and authedtetive soorees sewell e indgprendent revieyy by the Chermeetch Classification eommites using
awaikklaltersture references.

Afa ofreference resources used o aesist the comniittes mey be foined at:

iy chermerteh. netiederences

The (MISDE iz aHazard Corrmunication ool and zhould be uzed s azsist inthe Risk Aszessroent. Many Bctors determnine whether the rmpoted Hazands are Risks in theworkplace or other
satings. Rizks may ba detemined by mherance ko Exposums Scarmrios. Seale ofuse. Mequeney of usaand current or srvaiakie enoneering comtrols must be conzidersd.

Thiz doeument iz copytight. Apart from ary Bir deaing for the pupeess of private study, reseerch review of eitidam, g2 permited unday the Copyricht Aet no part rmay be reprocuced by any
process without witten pemission fiem SHERUMATCH, TEL (+51 5 95724700,
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%Cb'hemwatch .

ENVIRONMENTAL IMPACT STATEMENT

Light Rare Earth Chloride Solution

ANSTO Minerals Organisation (ANSTO Minerals)

Chemwatch:  4841-19
VersionNo: 2111
Material Safety Data Sheet according to NOHSC and ADG requirements

Appendix 11
Print Date: 0510872013
Issue Date: 01012013
S.Local AUS.EN.RISK

SECTION 1 Identification of the substance / mixture and of the company / undertaking

Product Identifier

Product name: Light Rare Earth Chloride Solution
Chemical Name: Not Applicable

Synonyms: Not Available

Proper shipping name: Not Applicable

Chemical formula: Not Applicable

Other means of identification: Not Available

CAS number: Not Applicable

Relevant identified uses of the substance or mixture and uses advised against

Relevant identified uses: Used according to manufacturer's directions.

Details of the supplier of the safety data sheet

Registered company name: aﬁlﬂ"gsrmb Organisation (ANSTO
Address: Australia

Telephone: Not Available

Fax: Not Available

Website: Not Available

Email: Not Available

Emergency telephone number

Association / Organisation: Not Available:
gency telep +6129717 3333
Other +6129717 3333

SECTION 2 Hazards identification

Classification of the substance or mixture

IHAZARDOUS SUBSTANCE. NON-DANGEROUS GOODS. According to the Criteria of NOHSC, and the ADG Code.

ChemWatch Hazard Ratings

MinMax
Flammability 0 0 = Minimum
Toxicity 0 1=Low
BodyContact 2 v
Reactivity 0 4= Extreme
Chronic 0

R36/387 May produce discomfort of the eyes and skin®.
*LIMITED EVIDENCE

Legend:1. Ci by Ci 2.Cl

drawn from HSIS; 3. Classification drawn from EC Directive 1272/2008 - Annex V!

Not Applicable
Label elements

Not Applicable

i

Not Applicable
“LIMITED EVIDENCE

Not Applicable

Not Applicable

Not Applicable

Not Applicable
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Not Applicable

4
g
Z
g
:
3
:
%

Do not breathe gasfumes/vapour/spray.

Avoid contact with eyes.

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

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

If swallowed, IMMEDIATELY contact Doctor or Poisons Information Center. (show this container or label).
Dispose of this material and its container at hazardous or special waste collection point.

If swallowed, rinse mouth with water (only if the person is conscious).

ggLEEERE

Other hazards
Not Available

SECTION 3 Composition / information on ingredients

See' sition on i lients' in Section 3.2
7732-18-5 =60 WATER

1030 rare earth chlorides

SECTION 4 First aid measures
Description of first aid measures

Eye Contact:
If this product comes in contact with the eyes:
+ \Wash out immediately with fresh running water.
= Ensure complete imigation 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 Contact:
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 imitation.
Inhalation:

« [f fumes or combustion products are inhaled remove from contaminated area.
# Lay patient down. Keep wam and rested.
» Prostheses such as false teeth, which may block airway, should be removed, where possible, prior to initiating first aid procedures.
« Apply artificial respiration if not breathing, preferably with a demand valve resuscitator, bag-valve mask device, or pocket mask as trained. Perform CPR if necessary.
# Transport to hospital, or doctor.
Ingestion:
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 cormfortably drink.
Seek medical advice.

e e e e 0

Indication of any immediate medical attention and special treatment needed
Treat symptomatically.

SECTION 5 Firefighting measures

Extinguishing media
« There is no restriction on the type of extinguisher which may be used.

Special hazards arising from the substrate or mixture
Fire Incompatibility:
None known

Advice for firefighters
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:
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