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LEUCOXENE SAND PRODUCTS

ILUKA

off by inhaled dust. Suitable dust control measures shall be employed to ensure
occupational exposure to generated dust and alpha particles are kept as low as
reasonably achievable. Prolonged exposure to low level gamma radiation from
bulk or bagged stockpiles of leucoxene may present a lesser, external hazard.

3. COMPOSITION/INFORMATION ON INGREDIENTS

1. IDENTIFICATION OF THE MATERIAL AND SUPPLIER

Product Identification
Product Names Capel Hyti 70

Other Names

Capel Hyti 91
Murray Basin Hyti 90

Altered ilmenite, Leucoxene, Hyti

Recommended Uses  Raw material for titanium dioxide pigment and welding rod flux

manufacture

Supplier Identification

Company

Address

ILUKA Resources Limited

ABN 34 008 675 018

Level 23, 140 St Georges Terrace, Perth, Western Australia 6000
GPO Box U1988, Perth, Western Australia 6845

Telephone Number Within Australia : 08 9360 4700 International +61 8 9360 4700

Fax Number

Within Australia : 08 9360 4777 International +61 8 9360 4777

Emergency (24 hour)  Within Australia 08 9360 4700 International +61 8 9360 4700

Mineral CAS Number Weight %
Iimenite/leucoxene/rutile 103170-28-1/1317-80-2 95-98%
Zircon 149040-68-2 0.2-2.5%
Staurolite <1%
Quartz 14808-60-7 <1%
Monazite <0.1%

4. FIRST AID MEASURES

2. HAZARDS IDENTIFICATION

Swallowed

Eye

Skin

Inhaled

First Aid
Facilities
Advice to
Physician

First aid is unlikely to be needed, but if necessary, wash the mouth out with water
ensuring the mouthwash is not swallowed. Seek medical attention as a precaution
if discomfort occurs.

Hold eyelid open and flush with plenty of clean water. Continue for at least 15
minutes or until grit is removed. Seek medical attention if soreness or irritation
persists.

Gently remove contaminated clothing to avoid generating dust. Wash material
from the skin. If repeated contact results in skin irritation, seek medical advice.
Launder clothing before re-use.

Move to fresh air. Blow nose to remove particulates from nasal passages. If any
adverse reaction develops, seek medical attention.

Eye wash facilities

Treat symptomatically

Not classified as hazardous according to criteria of Worksafe Australia

Dangerous Goods

Class and Subsidiary Risk None allocated
Hazchem Code None allocated
Poisons Schedule None allocated

Potential Health Effects

Acute
Swallowed

Eye
Skin
Inhaled

Chronic
Silica

Radiation

Non-toxic. There are no known hazards resulting from accidental ingestion of small
amounts as may occur during normal handling. Ingestion of larger amounts may
cause irritation to the digestive system due to abrasiveness.

Solid and dust can cause moderate irritation due to abrasiveness.

Low hazard

Normally regarded as a general nuisance dust, but can be irritating if inhaled at
high concentration.

Crystalline silica is a known cause of lung fibrosis (silicosis). It has also has been
classified as a human carcinogen. Leucoxene sands contains a small amount of
free quartz, and precautions should be taken to avoid inhaling the dust.

In common with many minerals, leucoxene contains low levels of naturally
occurring radioactive elements of the uranium and thorium series. The main
radiological hazard from the product is internal exposure to alpha particles given

Date of Issue: November 2006 Page 1 of 4

5. FIRE FIGHTING MEASURES

Flashpoint

Not applicable

Flammability Limits Not applicable

General Hazard

This product is not flammable and does not support combustion.

Extinguishing Media Use media suitable for the material that is burning.

6. ACCIDENTAL RELEASE MEASURES

Spills and
Disposal

Wear safety equipment as for normal handling. Avoid generating dust. Vacuum up
if possible, otherwise sweep up and re-cycle. If the spilled product is not suitable
for re-use, damp down, collect and where possible return to manufacturer for re-
processing. Otherwise dispose of to an approved landfill site and cover with clean
fill. :

7. HANDLINGAND STORAGE

Handling

Storage

Avoid breathing dust. Wash thoroughly after handing.

Storage areas should be ventilated and dust generation minimised when handling.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Expesure
Standards Dust TWA — 10mg/m? (inhalable general nuisance dust)
Respirable free silica TWA — 0.1mg/m3
Date of Issue: November 2006 Page 2 of 4
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Radiation (combined alpha and gamma) exposure should be as low as reasonably
achievable, (ALARA), but should not exceed a total of 100 milli-seiverts over 5
consecutive years.

Engineering

Controls Ventiation requirements will depend on handling methods and the amount in use,
but should be sufficient to maintain dust levels below exposure limits. Points of
dust generation such as conveyor and hopper discharges should be equipped with
an effective extraction system.

Personal

Protection Safety glasses with side shields or goggles. If risk of inhaling dust is present, wear
at minimum, an approved P1 respirator (disposable or cartridge type).

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance (Form) Biack to brown free running sand. Odourless and tasteless.

Chemical Formula Fe;05.TiO,, TiO2

Melting Point >1000 C

Vapour Pressure Not applicable

Evaporation Rate Not applicable

Specific Gravity 4.0-4.2

Solubility in Water Insoluble

pH Neutral

Bulk Density 2000 - 2400 kg/m?3

Grain size AFS No 80 — 120, average grain size of 0.1 - 0.2 mm

10. STABILITY AND REACTIVITY

Reactivity Inert

Chemical Stability Stable

Incompatibilities None in normal or expected use
Decomposition Decomposition will not occur

11. TOXICOLOGICAL INFORMATION

This product is non-toxic. Refer section 2. Hazards Identification.

12. ECOLOGICAL INFORMATION

The material is unlikely to cause any environmental damage. It is insoluble in water and is
unlikely to contaminate waterways or food chains.

13. DISPOSAL CONSIDERATIONS

Disposal must be in accordance with Federal, State and Local Council regulations. T approved,
may be transferred to an approved landfill site.

14. TRANSPORT INFORMATION

Transport is not regulated, however trucks transporting the dry bulk material should be covered
to prevent dust creation.

15. REGULATORY INFORMATION

None noted.

16. OTHER INFORMATION
This MSDS has been prepared by Iluka Resources Limited, Safety Health and Environment
Department.

Date of Issue: November 2006 Page 3 of 4

Date of Issue  November 2006
Replaces Hyti 70 MSDS May 2004 and Hyti 90, Hyti 91 MSDS December 2004

This MSDS is valid for five (5) years from the date of issue but readers should refer to Iluka
Resources Limited’s website (www.iluka.com) to ensure that this is the latest issue. As per the
Worksafe Guidance Note NOHSC 3017, each user should review the information in the specific
context of the intended application.

Abbreviations
mg/m3 Milli gram per cubic metre
NOHSC National Occupational Health & Safety Commission
TLW Threshold Limit Value
TWA Time Weighted Average
End of MSDS
Date of Issue: November 2006 Page 4 of 4




Material Safety Data Sheet
ZIRCON SAND PRODUCTS

1. IDENTIFICATION OF THE MATERIAL AND SUPPLIER

SAKORN MINERALS CO., LTD. .

Product Identification

Product Names Zircon Standard Grade

Other Names Zirconium Silicate, Zircon Sand

Recommended Uses Raw material for steelmaking refractories,

glassmaking refractories, traditional ceramics, zirconia
manufacture, zirconium manufacture, glass additive
and foundry uses.

Supplier Identification

Company Sakorn Minerals Co., Ltd.
Address 128/179 Phayatai Piaza 16® Floor, Phayatai Road,

Tung Phayatai, Ratchathewee, Bangkok 10400 Thailand
Telephone Number : 66 2 215 0601/3
Fax Number : 66 2 215 0600

2. HAZARDS IDENTIFICATION

VN

Not classified as hazardous according to critetia of Worksafe Australia

Risk Phrases (R-Phrases) None

Safety Phrases (S -Phrases) None
Dangerous Goods

Class and Subsidiaty Risk None allocated
Hazchem Code None aflocated
Poisons Schedule None allocated

Potential Health Eff

Acute o

Swallowed Non-toxic. There are no known hazards resulting from
accidental ingestion of zircon sand as may occur during
normal handling. Swallowing a large amount may resuit
in irritation to the digestive system due to abrasiveness.

Eye The zircon grains and dust can be moderately irritating
due to abrasiveness.

Skin Low hazard

Inhaled The normal grain size of the product precludes it from being
an inhalatioh’ hazétd, "however handling of bulk materials may
generate some dust. This is normally regarded as general
nuisance dust, but can be initating if inhaled at high
concentration. May ‘calisé symptoms such’' as coughing or
sneezing.

Date of Issue: January 2009 Page 1 of 5

Chronic K'\
Silica Crystalline silica is a known cause of %r\lg fibrosis (silicosis). It
u

has also has been classified as a2 huian.carcinogen: (IARC).

Zircon sand contains a small amount of free quartz, (up to 0.5

%) and precautions should be taken to avoid inhaling the dust.

Radiation Zircon contains naturally occurring radioactive elements of the
uranium and thorium series. The zircon sands produced by

Sakorn Minerals contain low concentrations of these impurities,

with typical specific activities of 0.6 to 0.9 Bg/gm (thorium-

232) and 1.5 to 3.4 Bg/gm (uranium-238). Daughter products

are_presen icglly at equilibrium concentrations. The main

,@iological hazard is intemal exposure to alpha particles from

“—inhaled-dust: Suitable dust control measures shall be em
to ensure occupational exposu! genera Ipha
particles are kept as low as T y achievable. As a guide,

“contintous worker exposure to respirable dust levels above 1.5
mg/m3 could give rise to annual internal exposures above 1
‘mSy, External exposure is from gamma radiation. Continuous
exposure (2000 hours per year) within 2 metres of bulk zircon
_could give rise to an annual external dose above 1 mSv.
S0 SIVE HSE 1O an anntie’ externdl dose above L mav.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Ingredient (typical) CAS Number Weight %
Zircon 14940-68-2 98 - 99%
Kyanite 149040-68-2 0.1 -1.5%
Quartz 14808-60-7 0.05 - 0.5%
Rutile 1317-80-2 0.1-0.2%
Leucoxene/ilmenite 103170-28-1 0.1-0.2%
Monazite Approx 0.02%

4. FIRST AID MEASURES

Swallowed First aid is unfikely to be required, but if necessary wash
mouth out with water ensuring the mouthwash is not
swallowed. Seek medical attention as a precaution if
discomfort occurs.

Eye Hold eyelid open and flush with plenty of clean water.
Continue for at least 15 minutes or until grit is removed. Seek
medical attention if soreness or irritation persists.

Skin Gently remove contaminated clothing to avoid generating dust.
Wash material from the skin. If repeated contact results in skin
irritation, seek medical advice. Launder clothing before re-use.

Inhaled Move to fresh air. Blow nose to remove particulates from nasal
passages. If any adverse reaction develops, seek medical
attention.

First Aid

Facilities Eye wash facilities

Advice to

Physician Treat symptomatically

Date of Issue: January 2009 Page 2 of 5
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5. FIRE FIGHTING MEASURES

Flashpoint Not applicable

Flammabilit y Limits Not applicable

General Hazard This product is not flammable and does not support
combustion.

Extinguishing Media Use media suitable for the material that is buming.

6. ACCIDENTAL RELEASE MEASURES

Spilis and

Disposal Wear safety equipment as for normal handling. Avoid
generating dust. Vacuum up if possible, otherwise sweep up
and re-cycle. If the spilled product is not suitable for re-use,
damp down, collect and where possible retumn to manufacturer
for reprocessing. Any disposal to an approved landfill site and
cover with clean fill shall be conducted in accordance with
State/Local Council regulations.

7. HANDLING AND STORAGE

Handiing Avoid breathing dust. Suitable dust controls should be utilised
when handling bulk materials. Wash thoroughly after handling.
If handling respirable flour it is advisable to also use gloves
and wash hands before eating, drinking or smoking to
minimise inhalation or ingestion from hands,

Storage Storage areas should be ventilated and dust generation
minimised when handling.

8. EXPOSURE CONTROLS/PERSONA L PROTECTICN

Exposure

Standards Dust TWA — 10mg/m3 (inhalable general nuisance dust)

Radiation

Exposure * Occupational exposure shouid be as fow as reasonably
achievable, (ALARA principle), but should not exceed a total of
100 milli-seiverts over five consecutive vears. (ICRP).
! Recommendation of the International Commission on
Radiological Protection, ICRP Publication 60, Annals of the
ICRP Vol 21, No 1 —3 1991

Engineering

Controls Ventilation requirements will depend on handling methods and
the amount in use, but should be sufficient to maintain dust
levels below exposure limits. Indoor points of dust generation
such as conveyor and hopper discharges should be equipped
with an effective extraction system.

Date of Issue: January 2009 Page 3 of 5
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Personal

Protection Safety glasses with side shields or goggles. If risk of inhaling
dust is present wear, at minimurn, a P1 personal respirator
(disposable or cartridge type).

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance (Form)  Off white to brownish free running sand, odorless and

tasteless
Chemical Formula Zr02.Si02
Melting Point 2100 to 2300 C
Vapour Pressure Not volatile

Evaporation Rate Not volatile
Specific Gravity 4.6-4.8
Solubility in Water  Insoluble

pH 5-75
Bulk Density 2760 - 2950 kg/m3
Grain size AFS No 55 - 140, average grain size of 0.1 — 0.2 mm

10. STABILITY AND REACTIVITY

Reactivity Inert

Chemical Stability  Stable

Incompatibilities None in normal or expected use
Decomposition Decomposition will not occur

11. TOXICOLOGICAL INFORMATION

This product is non-toxic. Refer section 2.

Dl.—:E}O al must b in accordence with Federal, State and Local Council reguiations. If
P t~ ani

appioved, may be me’i:l

are f‘é\.m!nm

Note: Many stah

?bove bacxgrouna

regulations.

14. TRAP-‘SFQRT I'“FORMATIG\

roduct 15 not generally
reaarded as a transport hazard. Not classified as radioactive pursuant to oaraar ph
107 of lABA ISR-1 reguiations, frucks however shoukd be covered when

transporting dry bulk product to prevent dust generation.

Date of Issue; January 2009 Page 4 of 5
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15. REGULATORY INFORMATION

EINECS No. Zircon 239-019-6

16. OTHER INFORMATION

Labelling Labelling not required according to EC-Dir. 67/548, as
amended.

Cther

Information This MSDS has been prepared by Sakon Minerals Co., Lid,

Safety Health and Environment Department.

Date of Issue January 2009
Replaces April 2008

This MSDS is valid for five (5) years from the date of issue but readers should refer
to Sakomn Minerals Co., Ltd.’s website (www.sakornminerals.com) to ensure that this
is the latest issue. As per the Worksafe Guidance Note NOHSC 3017, each user
should review the information in the specific context of the intended application.

Abbreviations

Bg/gm Becquerel per gram

IAEA International Atomic Energy Agency

IARC International Agency for Research on Cancer
ICRP International Commission on Radiation Protection
mg/m3 Milligram per cubic met

NOHSC Mational Occupstional Health & Safety Commission
TLV Thrashold Limit Value

TWA Time Weighted Average

End of MSDS

Date of Issue: January 2009 Page 5 of 5

Material Safety Data Sheet
GARNET SAND PRODUCTS

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Identification

Product Names Garnet

Other Names Garnet abrasive, almandine garnet, almandite garnet

Chemical Formula FesAl,

Recommended Raw material for blast cleaning abrasive, water jet cutting
abrasive and water filtration media

UN Number No UN Number allocated.

Dangerous Goods Class

And Subsidiary Risk None allocated.

Hazchem Code No Hazchem code allocated.

Poison Schedule Number No poisons Schedule number allocated.

Supplier Identification

Company Sakorn Minerals Co., Ltd.

Address 128/167-8 Phayatai Plaza 15" Floor, Phayatai Road,
Tung Phayatai, Ratchathewee, Bangkek 10400 Thailand

Telephone Number 166 2 215 0601/3

Fax Number 166 2215 0600

2. COMPOSITION/INFORMATION ON INGREDIENTS

Garnet is a natural mixture of almandine garnet and other trace minerals

Ingredients (typical) CAS Number Weight %

Almandine Garnet 1302-62-1 Greater 97%
FE3A|2(SIO4)3

IImenite FeTiOs less than 1.5%
Calcium Carbonate less than 1.5%
CaCOs

Zircon Zr SiO4 less than 0.2%
Quartz 14808-60-7 less than 0.5%

3. HAZARDS IDENTIFICATION

Not classified as hazardous according to US Agency for Toxic Substances and Disease Registry
and the American Conference of Governmental Industrial Hygienists
Potential Health Effects

Acute None known. Use as a blast cleaning media may create conditions of exposure to
nuisance dust.

Swallowed No effects known.

Eye Exposure to nuisance dust created by use as a blast cleaning media may cause
Eye irritation.

Skin Not irritating to the skin,

Inhaled Exposure to nuisance dust created by use as a blast cleaning media may cause
Throat and lung irritation, coughing or shortness of breath

Chronic No known health effects in workers arising from long term exposure to this
Substance.

Date of Issue: February 2012 Page 1 of 3
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8. PHYSICAL AND CHEMICAL PROPERTIES
4, FIRST AID MEASURES Appearance pink to red coloured sand with no odour.
Swallowed First aid is unlikely to be required, but if necessary wash mouth out with water Melting Point Approximantely 1250 °C
ensuring the mouthwash is not swallowed. Seek medical attention as a Vapour Pressure Not applicable
precaution if discomfort occurs. Specific Gravity 41 ‘
Eye Hold eyelid open and flush with plenty of clean water. Continue for at leas t 15 Flashpoint Material is a non-flammable solid.
minutes or until grit is removed. Seek medical attention if soreness or irritation Flammability Limits Not applicable.
persists. Solubility in Water Not soluble in water
Skin Gently remove contaminated clothing to avoid generating dust. Wash material pH Neutral
from the skin. If repeated contact results in skin irritation, seek medical advice. Bulk Density 2.3 tonnes per cubic meter.
Launder clothing before re-use. Hardness 7.5-8.0 on the Moh scale.
Inhaled Move to fresh air. Blow nose to remove particulates from nasal passages. If any Radioactivity Not detectable above background levels.
adverse reaction develops, seek medical attention.
First Aid " 9. STABILITY AND REACTIVITY
Facilities Eye wash facilities. —
] Reactivity s Inert
Advice to Chemical Stability : Stable
Physician Treat symptomatically. Incompatibilities : None in normal or expected use,
Ck CA‘ Decomposition : Decomposition will not occur.
;;ilgcaf:bENTA" RELEASE MEASURES 10. TOXICOLOGICAL INFORMATION
Disposal Wear safety equipment as for normal handling. Avoid generating dust. Vacuum No toxicological information available.
up if possible, otherwise sweep up and re-cycle. If the spiiled product is not
suitable for re-use, damp down, collect and where possible return to 11. ECOLOGICAL INFORMATION
manufacturer for reprocessing. Otherwise dispose of to an approved landfill site The material is unlikely to cause any environmental damage. It is insoluble in water and is
and cover with clean fill in accordance with State/Local Council regulations. unlikely to contaminate waterways or food chains.
6. HANDLING AND STORAGE 12. OTHER INFORMATION
Storage and transport  No special precautions necessary. For further information see Sakorn Garnet Product Specification Sheets
Spills No special precautions necessary. Sweep or vacuum material for
disposal. Preparation Information
Disposal Follow local, state or federal guidelines for disposal of inert solid waste,
Eg landfill. Material Contaminated in use may need special handling. This MSDS has been prepared by Sakorn Minerals Co., Ltd, Safety Health and Environment
Firefexplosion Hazard ~ None. Department
7. EXPOSURE CONTROLS/PERSONAL PROTECTION C\s
C < Date of Issue : February 2012
Exposure Standards Nuisance dust levels should be kept below 10 mg/m?. If this level is
Exceeded respiratory protection is required.
Engineering Controls Maintain ventilation and/or dust collection to reduce dust exposure to End of MSDS
Near by workers. Maintain a clean and safe work environment and
Monitor effectiveness.
Personal Protection Blast deaning operations should use an AS 1715 approved air fed
Abrasive blasting hood, such as Nova 2000, as well as leather
(or equivalent) gloves and apron when in use. Hearing protection should
Also be worn when blast cleaning.
Flammability Not flammable.
Date of Issue: February 2012 Page 2 of 3 Date of Issue: February 2012 Page 3 of 3
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AND PRODUCTS

1. IDENTIFICATION OF THE MATERIAL AND SUPPLIER
Product Identification
Product Names Capel Zircon Coarse Grade
Capel Zircon Premium Grade
Capel Zircon Standard Grade
Eneabba Zircon Coarse Grade
Eneabba Zircon Premium Grade
Eneabba Zircon Standard Grade
Murray Basin Zircon Premium Grade

Other Names Zirconium Silicate, Zircon Sand

Recommended Uses  Raw material for steelmaking refractories, glassmaking refractories,
traditional ceramics, zirconia manufacture, zirconium manufacture, glass
additive and foundry uses.

Supplier Identification

Company ILUKA Resources Limited
ABN 34 008 675 018
Address Level 23, 140 St Georges Terrace, Perth, Western Australia 6000

GPO Box U1988, Perth, Western Australia 6845

Telephone Number Within Australia : 08 9360 4700 International +61 8 9360 4700
Fax Number Within Australia : 08 9360 4777 International +61 8 9360 4777

Emergency (24 hour)  Within Australia 08 9360 4700 International +61 8 9360 4700

2. HAZARDS IDENTIFICATION

Not classified as hazardous according to criteria of Worksafe Australia

Risk Phrases (R-Phrases) None
Safety Phrases (S -Phrases) None

Dangerous Goods

Class and Subsidiary Risk
Hazchem Code

Poisons Schedule

None allocated
None allocated
None allocated

Potential Health Effects

Acute

Swallowed  Non-toxic. There are no known hazards resulting from accidental ingestion of
zircon sand as may occur during normal handling. Swallowing a large amount may
result in irritation to the digestive system due to abrasiveness.

Eye The zircon grains and dust can be moderately irritating due to abrasiveness.
Skin Low hazard
Inhaled The normal grain size of the product precludes it from being an inhalation hazard,

however handling of bulk materials may generate some dust. This is normally

Date of Issue: November 2006 Page 1 cf 4

regarded as general nuisance dust, but can be irritating if inhaled at high
concentration. May cause symptoms such as coughing or sneezing.

Chronic

Silica Crystalline silica is a known cause of lung fibrosis (s ilicosis). ¥ has also has been
classified as a hiitan carcinogen. (IARC). Zircon sand contains a small amount of
free quartz, (up to 0.5 %) and precautions should be taken to avoid inhaling the
dust.

Radiation Zircon contains naturally occurring radioactive elements of the uranlum and
thorium series. The zrcon sands produced by Iluka Resources contain low
concentrations of these impurities, with typical specific activities of 0.6 to 0.9
Bg/gm (thorium-232) and 1.5 to 3.4 Bq/gm (uranium-238). Daughter products are
present .typically at equlllbrlum concentrations. The main radiological - hazard is
interfial exposure to -alpha particles from inhaled dust. Suitable dust control
measures shall be employed to ensure dccupational expdsure to generated diist
and alpha particles are kept as low as reasonably achievable. As a guide,
continuous worker exposure to respirable dust levels above 1.5 mg/m3 could give
rise to annual internal exposures above 1 mSv. External exposure is from gamma
radiation. Continuous exposure (2000 hours per year) within 2 metres of bulk
zircon could give rise to an annual external dose above 1 mSv.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Ingredient (typical) CAS Number Weight %
Zircon 14940-68-2 98 - 99%
Kyanite 149040-68-2 0.1-15%
Quartz 14808-60-7 0.05 - 0.5%
Rutile 1317-80-2 0.1-02%
Leucoxenefilmenite 103170-28-1 0.1-0.2%
Monazite Approx 0.02%

s

4. FIRST AID MEASURES .

Swallowed  First aid is unllkely to be required, but if necessary wash mouth out W|th water-

ensuring the mouthwash is not swallowed. Seek medical attention as a precautlon

if dlscomfort oceurs. BB

Eye Hold eyelld open and f[ush with plenty of clean water. Continue for at least 15
minutes or until gr|t is removed. Seek medical attention if soreness or irritation
persists. -

Skin Gently remove contaminated clothing to avo:d generating dust. Wash matenal

from the skin. If repeated contact results in skin irritation, seek medical advice.
Launder dothing before re-use.

Inhaled ¥ Move to fresh air. Blow nose to remove particulates from nasal passages. If any
adverse reaction develops, seek medical attention. -

First Aid

Facilities Eye wash facilities

Advice to

Ehysician Treat symptomatically

5. FIRE FIGHTING MEASURES

Hashpoint Not applicable

Flammability Limits Not applicable

General Hazard This product is not flammable and does not support combustion.
Extinguishing Media Use media suitable for the material that is burning.

Date of Issue: November 2006 Page 2 of 4




6. ACCIDENTAL RELEASE MEASURES

Spills and . . ) v

Disposal Wear safety equipment as for normal‘handhng Avoid generating dust. Vacuum up
if possible, otherwise sweep up ‘and re-cycle. If the spilled product is not suitable
for re-use, damp down, collect and where‘possible réturn to manufacturer for re-
processing. Any dsposal to an approved landfill site and cover with clean fill shall
be conducted in accordance with State/Local Council regulations.

11. TOXICOLOGICAL INFORMATION

This product is non-toxic. Refer section 2. Hazards Identification

12. ECOLOGICAL INFORMATION : ,

The material is unlikely to ‘cause any environmental damage. It is insoluble in water and is
unlikely to contaminate waterways or food chains.

7 7. HANDLINGAND STORAGE

13. DISPOSAL CONSIDERATIONS

~Handling Avoid breathing dust. Suitable dust controls should be utllnsed when handiing bulk

materials. Wash thoroughly after handling. If handlmg re\spnable flour it i ISz L%,
advisable to also tse gloves and wash hands before eatlng, drlnklng or smoking to
minimise inhalation or ingestion from hands.

'”S"torage Storage areas should be ventilated and dust generation minimiséd w hen handling.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Disposal must be in accordance with Federal, State and Local Council regulations. If approved,
may be transferred to an approved landfill site.

Note: Many states are developing new regulations for the disposal of waste containing Naturally
Occurring Radioactive Materials (NORM) or Technologically Enhanced Naturally Occurring
Radioactive Materials (TENORM) above background levels. Consult and comply with current
regulations.

Exposure
Standards Dust TWA — 10mg/m?® (inhalable general nuisance dust)

Radiation :
Exposure ! Occupational exposure should be as low as reasonably achievable, (ALARA
principle), but should not exceed a total of 100 milli-seiverts over five consecutive
years. (ICRP).
! Recommendation of the International Commission on Radiological Protection, ICRP Publication 60,
Annals of the ICRP Vol 21, No 1 -3 1991

Engineéring

Controls Ventilation requirements will depend on handling methods and the amount in use,
but should be sufficient to maintain dust levels below exposure limits. Indoor
points of dust generation such as conveyor and hopper discharges should be
equipped with an effective extraction system.

Personal

Protection Safety glasses with side shields or goggles If risk of |nhahng dust is present wear,

14, TRANSPORT INFORMATION

Transport may be regulated in some countries, although the product is not generally regarded as
a transport hazard. Not classified as radioactive pursuant to paragraph 107 of IAEA TS-R-1
regulations. Trucks however should be covered when transporting dry bulk product to prevent
dust generation.

15. REGULATORY INFORMATION

EINECS No. Zircon 239-019-6

16. OTHER INFORMATION

9, PHYSICAL AND CHEMICAL PROPERTIES

Appearance (Form) Off white to brownish free running sand, odorless and tasteless
Chemical Formula Zr0,.5i10;

Melting Point 2100 to 2300C

Vapour Pressure Not volatile

Evaporation Rate Not volatile

Specific Gravity 46 -4.8

Solubility in Water Insoluble

pH 5-7.5

Bulk Density 2700 - 2950 kg/m?

Grain size AFS No 55 - 140, average grain size of 0.1 — 0.2 mm

10. STABILITY AND REACTIVITY

Reactivity Inert

Chemical Stability Stable

Incompatibilities None in normal or expected use

Decomposition Decomposition will not occur

Date of Issue: November 2006 Page 3 of 4

Labelling Labelling not required according to EC-Dir. 67/548, as amended.

Other
Information This MSDS has been prepared by Iluka Resources Limited, Safety Health and
Environment Department.

Date of Issue  November 2006
Replaces September 2006

This MSDS is valid for five (5) years from the date of issue but readers should refer to Iluka
Resources Limited’s website (www.iluka.com) to ensure that this is the latest issue. As per the
Worksafe Guidance Note NOHSC 3017, each user should review the information in the specific
context of the intended application.

Abbreviations

Ba/gm Becquerel per gram

IAEA International Atomic Energy Agency

IARC International Agency for Research on Cancer
ICRP International Commission on Radiation Protection
mg/m? Milligram per cubic metre

NOHSC National Occupational Health & Safety Commission
TV Threshold Limit Value

TWA Time Weighted Average

End of MSDS

Date of Issue: November 2006 Page 4 of 4
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SAFETY DATA SHEET

ILUKA

1. IDENTIFICATION OF THE MATERIAL AND SUPPLIER

Product identifier
Product name ZIRCON KYANITE CONCENTRATE
Synonyms MID-WEST ZIRCON TAILINGS » ZIRCON SAND « ZIRCON TAILINGS

Uses and uses advised in
Uses MINERAL CONCENTRATE

Mineral concentrate suitable for upgrading to mineral sands products such as zircon and kyanite,

Details of the supplier of the product
Supplier name ILUKA RESOURCES LIMITED

Address Level 23, 140 St Georges Terrace, Perth, WA, 6000, AUSTRALIA
Telephone +61 8 9360 4700

Fax +61 8 9360 4777

Website hitp:iwww.iluka.com

Emergency telephone numbers
Emergency +61 8 9780 3555; +61 13 11 26 (PIC)

2. HAZARDS IDENTIFICATION

Emergency overview
Ofi-white to brown granular solid. Odourless. Non flammable.

Classification of the substance or mixture
NOT CLASSIFIED AS A HAZARDOUS SUBSTANCE OR MIXTURE

GHS Label elements
No signal word, pictograms, hazard or precautionary statements have been allocated.

Other hazards
No information provided.

3. COMPOSITION/ INFORMATION ON INGREDIENTS

Substances / Mixtures

Ingredient CASNumber | EC Number | Content
QUARTZ (CRYSTALLINE SILICA) 14808-60-7 238-8784 [1105%

RUTILE (TI02) 1317-80-2 215-282-2 <3%

KYANITE 1302-76-7 | 215-106-4 50 to 60%
ZIRCONIUM SILICATE 14940-68-2 12380196 |30 to 40%
ILMENITE 103170-28-1 - <3% o

Ingredient Notes Respirable Crystalline Silica <0.01%.

4. FIRST AID MEASURES

SOS Date: 14 Mar 2018
Version No: 2.2

ChemAlert.

Page 1 of 6

PRODUCT NAME  ZIRCON KYANITE CONCENTRATE

on of first aid measures
Eye Ifin eyes, rinse cautiously with water for several minutes, or until particle is removed. Remove contact lenses
if present and easy to do - continue rinsing.
Inhalation If inhaled move to fresh air and keep comfortable.
Skin If skin or hair contact occurs, brush off loose particles. If on clothing, brush off loose particles. If irritation
occurs, seek medical advice.
Ingestion If swallowed, rinse mouth and get medical attention if you feel unwell

First aid facilities Eye wash facilities should be available.

Most important symptoms and effects. both acute and delayed

See section 11 for more detailed information on health effects and symptoms

Specific advice for doctors
Treat symptomatically.

5. FIRE FIGHTING MEASURES

Extinguishing media

Use an extinguishing agent suitable for the surrounding fire.

Special hazards arising from the substance or mixture

Non flammable. May evolve toxic gases if strongly heated.

Precautions and protective measures for fire fighting

No fire or explosion hazard exists.

6. ACCIDENTAL RELEASE MEASURES

Personal precautions, protective equipment and emergency procedures

Wear Personal Protective Equipment (PPE) as detailed in section 8 of the SDS. Contact emergency services where appropriate

Environmental precautions
Pravent product from entering drains and waterways.

ods of cleaning and suggested di material
Contain spillage, then collect and place in suitable containers for reuse or disposal. Avoid generating dust.

Reference to other sections
See Sections 8 and 13 for exposure controls and disposal.

7. HANDLING AND STORAGE

Precautions for safe handling

Before use carefully read the product label. Use of safe work practices are recommended to avoid eye or skin contact and inhalation,
Observe good personal hygiene, including washing hands before eating. Prohibit eating, drinking and smoking in contaminated areas.

Conditions for safe storage

Store in a well ventilated area, removed from incompatible substances and foodstuffs. Ensure containers are adequately labelled,
protected from physical damage and sealed when not in use. When stockpiled, ensure leachate and runoff cannot enter drains ar
waterways,

SDS Date: 14 Mar 2018
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PRODUCT NAME  ZIRCON KYANITE CONCENTRATE

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Exposure standards

N TWA STEL
Ingredient == S —
ppm mg/m?® Ppm mg/m?*
Respirable Crystalline Silica — | OSHA PEL (US) | = | 005 [ - =
_Titanium dioxide _| SWA (AUS) | - i 10 ] - =
_Zirconium and compounds, asZr | NHFPC (China) | — i1 5 | tos 10
_Zirconium compounds (as Zr) SWA (AUS) = 5 = 10

Biological limits
No biological limit values have been entered for this product.

Engineering controls  Avoid inhalation. Use in well ventilated areas. Where an inhalation risk exists, mechanical extraction
ventilation is recommended. Maintain dust levels below the recommended exposure standard,

Personal protective equipment

Eye / Face Wear safety glasses and if there is a potential for dust, wear dust-proof goggles.

Hands Wear industrial grade gloves when handling material.

Body Where heavy contamination is likely, wear coveralls.

Respiratory In general the use of respirators should be limited and engineering controls employed to avoid exposure. If

respiratory equipment must be worn ensure correct respirator selection and training is underiaken.
Remember that some respirators may be extremely uncomfortable when used for long periods. The use of
air powered or air supplied respirators should be considered where prolonged or repeated use is necessary.

9. PHYSICAL AND CHEMICAL PROPERTIES

fori on on basic sical and chemical properties

Appearance OFF-WHITE TO BROWN GRANULAR SOLID
Odour ODOURLESS
Flammability NON FLAMMABLE
Flash point NOT RELEVANT
Boiling point NOT AVAILABLE
Melting point NOT AVAILABLE
Evaporation rate NOT AVAILABLE
pH 5075

Vapour density NOT AVAILABLE
Specific gravity 38tod1
Solubility (water) INSOLUBLE
Vapour pressure NOT AVAILABLE
Upper explosion limit NOT RELEVANT
Lower explosion limit NOT RELEVANT
Partition coefficient NOT AVAILABLE

Autoignition temperature NOT AVAILABLE
Decomposition temperature NOT AVAILABLE

Viscosity NOT AVAILABLE

Explosive properties NOT AVAILABLE

Oxidising properties NOT AVAILABLE

Odour threshold NOT AVAILAELE
Other information

Bulk density 2400 to 2500 kg/m?

10. STABILITY AND REACTIVITY

memer‘t Page 3 of & SDS Date: 14 Mar 2018
.

Version No: 2.2

PRODUCT NAME  ZIRCON KYANITE CONCENTRATE

Chemical stability
Stable under recommended conditions of storage.

Possibility of hazardous reactions
Polymerization is not expected to occur.

Conditions to avoid

Avoid contact with incompatible substances.

Incompatible materials
Incompatible with acids (e.g. nitric acid)

Hazardous decomposition products
May evolve toxic gases when heated to decomposition.

11. TOXICOLOGICAL INFORMATION

Acute toxicity Non-toxic. There are no known hazards resulting from accidental ingestion of this product as may occur
during normal handling. Ingestion of large quantities may cause irritation to the gastrointestinal system,
mainly as a result of abrasion.

Skin Mot classified as a skin irritant. Contact may result in mechanical irritation.
corrosionfirritation

Eye damage or Not classified as an eye irritant. Contact may result in mechanical irritation.
irritation

Respiration or skin This product is not known to be a skin or respiratory sensitiser.
sensitisation

Mutagenicity No evidence of mutagenic effects.

Carcinogenicity This product contains a small amount of respirable crystalline silica and precautions should be taken to avoid
inhaling the dust. Crystalline silica is classified as carcinogenic to humans (IARC Group 1), The normal grain
size of the product preciudes it from being an inhalation hazard.

Reproductive toxic Not classified as a reproductive toxin.

STOT -single No known effects from this product.

exposure

STOT - repeated The normal grain size of the product precludes it from being an inhalation hazard. This product contains a
exposure small amount of respirable crystalline silica and precautions should be taken to avoid inhaling the dust.
Aspiration hazard This product does not present an aspiration hazard.

12. ECOLOGICAL INFORMATION

Toxicity
The material is unlikely to cause any environmental damage. It is insoluble in water and is unlikely to contaminate waterways or foo
chains.

Persistence and deagradability
Not applicable.

Bioaccumulative potential
This product is not expected to bioaccumulate.

Mobility in soil
This product has low mobility in soil.

13. DISPOSAL CONSIDERATIONS

Waste materials and  Disposal must be in accordance with Federal, State and Local Council regulations. If approved, may be

contaminated transferred to an approved landfill site. Many states are developing new regulations for the disposal of waste

packaging containing Naturally Occurring Radioactive Materials (NORM) or Technologically Enhanced Naturally
Occurring Radioactive Materials (TENORM) above background levels. Consult and comply with current
regulations.

Disposal Dispose of in accordance with relevant local legislation.

considerations

Chemﬁlerb. Page 4 of & SDS Date: 14 Mar 2018
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PRODUCT NAME  ZIRCON KYANITE CONCENTRATE

14. TRANSPORT INFORMATION

LAND TRANSPORT (CNDG)

SEA TRANSPORT (IMDG / IMO) | AIR TRANSPORT (IATA / ICAO)

UN Numt None allocated. None allocated. None allocated.
Proper Shipping None allocated. None allocated. None allocated.
Name

Transport hazard
class

None allocated. None allocated. None allocated

Packing Group

Environmental hazards
No information provided.

Special precautions for user

None allocated. None allocated. None allocated.

15. REGULATORY INFORMATION

'ﬁ_egilation "'Ing dient(s) Listed
Inventory of Existing Chemical Substance in China ILMENITE - 1
(IECSC)
KYANITE Listed
QUARTZ (CRYSTALLINE SILICA) Listed
RUTILE (TI02)

ZIRCONIUM SILICATE Listed

16. OTHER INFORMATION

Additional information

ChempAlert.

EXPOSURE STANDARDS - TIME WEIGHTED AVERAGES: Exposure standards are established on
the premise of an 8 hour work period of normal intensity, under normal climatic conditions and where
a 16 hour break between shifts exists to enable the body to eliminate absorbed contaminants. In the
following circumstances, exposure standards must be reduced: Strenuous work conditions; hot,
humid climates; high altitude conditions; extended shifts (which increase the exposure period and
shorten the period of recuperation).

PERSONAL PROTECTIVE EQUIPMENT GUIDELINES:

The recommendation for protective equipment contained within this report is provided as a guide
only. Factors such as form of product, method of application, working environment, guantity used,
product concentration and the availability of engineering controls should be considered before final
selection of personal protective equipment is made,

HEALTH EFFECTS FROM EXPOSURE:

It should be noted that the effects from exposure to this product will depend on several factors
including: form of product; frequency and duration of use; quantity used; effectiveness of control
measures; protective equipment used and method of application. Given that it is impractical to
prepare a report which would encompass all possible scenarios, it is anticipated that users will
assess the risks and apply control methods where appropriate.

SDS Date: 14 Mar 2018

Page 5 of & Version No: 2.2

PRODUCT NAME  ZIRCON KYANITE CONCENTRATE

Abbreviations

Report status

Prepared by

ChemAlert.

ACGIH American Conference of Governmental Industrial Hygienists

Cas # Chemical Abstract Service number - used to uniquely identify chemical compounds

CNS Central Nervous System

EC No. EC No - European Community Number

EMS Emergency Schedules (Emergency Procedures for Ships Carrying Dangerous
Goods)

GHS Globally Harmonized System

IARC International Agency for Research on Cancer

LCs0 Lethal Concentration, 50% / Median Lethal Concentration

LD50 Lethal Dose, 50% / Median Lethal Dose

mg/m?* Milligrams per Cubic Metre

OEL Occupational Exposure Limit

pH relates to hydrogen ion concentration using a scale of 0 (high acidic) to 14 (highly
alkaline).

ppm Parts Per Million

STEL Short-Term Exposure Limit

STOT-RE Specific target organ toxicity (repeated exposure)
STOT-SE Specific target organ toxicity (single exposure)
TLV Threshold Limit Value

TWA Time Weighted Average

This document has been compiled by RMT on behalf of the manufacturer, importer or supplier of the
product and serves as their Safety Data Sheet ('SDS').

It is based on information concerning the product which has been provided to RMT by the
manufacturer, importer or supplier or obtained from third party sources and is believed to represent
the current state of knowledge as to the appropriate safety and handling precautions for the product
at the time of issue. Further clarification regarding any aspect of the product should be obtained
directly from the manufacturer, importer or supplier,

While RMT has taken all due care to include accurate and up-to-date information in this SDS, it does
not provide any warranty as to accuracy or completeness. As far as lawfully possible, RMT accepls
no liability for any loss, injury or damage (including consequential loss) which may be suffered or
incurred by any person as a consequence of their reliance on the information contained in this SDS.

Risk Management Technologies
5 Ventnor Ave, West Perth
Western Australia 6005

Phone: +61 8 9322 1711

Fax: +61 8 9322 1794

Email: info@rmt.com.au

Web: www.rmt.com.au

Prepared in accordance with GB/T 16483 and GB/T 17519.

Version No: 2.2
14 Mar 2018

[ End of SDS ]

5DS Date: 14 Mar 2018
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