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1. OPERATION OF BRAKE HOIST WITHLOAD 100%

a o o a
(Wreium (Heuna)

DESCRIPTION POSITION INSPECTION
uP e
BRAKE HOIST
DOWN /
2, MECHANICAL TEST
DEFLECTION OF CRANE
DESIGN L/ 1,000 = 17420/1000 = 17.42
ACTUAL NO LOAD = 0
WITH LOAD = 9
HOOK SLING = 2
SLING BEAM = 4
) NO [ oK (STATIC TEST)
LOAD TEST . 30 ~ TONS

MALFNINT Test Load YDIGantry Crane 30 Tons. (D-3)
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Training/Activity/Project June 2022

1. AaNgas MIausINUMBAgisuaNNlaannyy nYrane UIENY uazng)seiisurasn uazlszanll

Department Jan Feb Mar Apr May Jun  Total2022  viangie
1092 D73 H 37 H 47 ] 43 D 61 D 64 I 325
MA 17 H 13 : 30
HM 15 15

anvaiAs 3 3
FSM 16 N 14 } 30
SH 0 n3ng AN
LH 0 WOAANIEY

Total 13 37 47 94 88 64 403
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Training/Activity/Project June 2022

4. HANGAS MIDUIHNUNNUIUIOVUAIFUA (SSI)

Department JnFeb Mer A My dn Toll2022  wngihg

RITIGY H19 H13 H13 H18 HM U21 I 95

e |3 |

Total 2 1 W 0 B n 119
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Training/Activity/Project June 2022

2. HANGAS MIDUINNHDNWETHNU] A

Department Jan Feb Mar Apr May Jun Total2022  WaNELHA
LH (BPK) H 1 H 2 H 2 1 D 6
LH (NKL) H 1 H 1 ] 2
LH (BSP) H 1 1 ] 2
LH (Operation Partner) 1 } 1
HR 1 w 1
Part time (SH) D 6 D 6 D 4 I 16
Total 7 1 I | 2 7 4 28
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Training/Activity/Project June 2022

3. nangas msausNSunganssu

Department dJanFeb  Mar  Apr May  Jun Total2022  wnEWg
LH H 11 H 4 H b D 19 DZO II
SH ‘ 1 ‘ f N 2
DMC m 3 H 3

total 0 11 § 1 19 2 65
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THE NATURAL PALM GROUP CO.,LTD
THE NATURAL GROUP COMPANY
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Material Safety Data Sheet ‘/
4

LEUCOXENE SAND PRODUCTS ILUKA

1. IDENTIFICATION OF THE MATERIAL AND SUPPLIER

Product Identification

Product Names Capel Hyti 70
Capel Hyti 91
Murray Basin Hyti 90

Other Names Altered ilmenite, Leucoxene, Hyt

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

Supplier Identification

Company ILUKA Rescurces Limited
ABN 34 008 675018
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 Internaticnal +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

Dangerous Goods

Class and Subsidiary Risk None allocated
Hazchem Code None allocated

Poisons Schedule None allocated

Potential Health Effects

Acute

Swallowed  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.

Eye Solid and dust can cause moderate irritation due to abrasiveness.
Skin Low hazard
Inhaled Normally regarded as a general nuisance dust, but can be irritating if inhaled at

high concentration.

Chronic

Silica 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

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

3. COMPOSITION/INFORMATION ON INGREDIENTS

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

Swallowed  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.

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

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 Avoid breathing dust. Wash thoroughly after handing.

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

8. EXPOSURE CONTROLS/PERSOMAL PROTECTION

Exposure
Standards Dust TWA — 10mg/m? (inhalable general nuisance dust)
Respirable free silica TWA — 0.1mg/m>
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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 milliseiverts over 5

consecutive years.

Engineering

Controls Ventitation 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) Black to brown free running sand. QOdourless and tasteless,

Chemical Formula Fe;04.TIO,, TIO;

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*

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.
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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
TLV Threshold Limit Value

TWA Time Weighted Average

End of MSDS
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Material Safety Data Sheet
ZIRCON SAND PRODUCTS

1. IDENTIFICATION OF THE MATERIAL AND SUPPLIER

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 Plaza 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

Not dassified as hazardous according to criteria of Worksafe Australia

Risk Phrases (R-Phrases) None

Safety Phrases (S -Phrases) None
Dangerous Goods

Class and Subsidiary Risk None allocated
Hazchem Code None allocated
Poisons Schedule 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 inhalatioh” hidzatd, ‘however handling of bulk materials may
generate some dust. This is normally regarded as general
nuisance dust, but can be. imitating if inhaled at high
concentration. May ‘caige’ symptoms such' as coughung or
sneezing.
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Chronic h
Silica Crystalline silica is a known cause of %r:g fibrosis (silicosis). It
u

has also has been classified as a 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_presern ically at equilibrium concentrations. The main

,/&liologica;ttlaszg is intemal exposure to alpha particles from

“—inhaled-dust: Sitable dust control measures shall be em
to ensurﬂ%f@ﬁo—mmposu genera ipha
particles are kept as low as r&a y achievable. As a guide,

TONtinuGUs worker exposure to respirable dust levels above 1.5
mg/m3 could give rise to annua! intemal exposures above 1
mSv., External exposure is from gamma radiation. Continuous
exposure (2000 hours per year) within 2 metres of bulk zifcon
, 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 - 9%
Kyanite 149040-68-2 0.1-1.5%
Quartz 14808-60-7 0.05 - 0.5%
Rutile 1317-80-2 0.1 -0.2%
Leucoxenefiimenite 103170-28-1 0.1 -0.2%
Monazite Approx 0.02%

4. FIRST AID MEASURES

Swallowed First aid is unlikely 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 imtation 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




~O

5. FIRE FIGHTING MEASURES

Flashpoint
Flammabilit y Limits
General Hazard

Extinguishing Media

Not applicabie

Not applicable

This product is not flammable and does not support
combustion.

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 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

Storage

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

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

8. EXPOSURE CONTROLS/PERSGNA L PROTECTION

Exposure

Standards

Radiation
Exposuie *

Engineering
Controls

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

L o

Cccupational exposure should be as low &s reasonably
achievable, (ALARA principle), but should not exceed a total of
100 milli-seiverts over five consecutive yvears. (ICRF).

! Recommendation of the International Commission on
Radiological Protection, ICRP Publication 50, Annals of the
ICRP Vel 21, No 1 —3 1991

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.
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Personal

Protection Safety glasses with side shields or goggles. If risk of inhaling
dust is present wear, at minimum, 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  ZrQ2.S5i02
Melting Point 2100to0 2300 C
Vapour Pressure Not volatile

Evaporation Rate Not volatile
Specific Gravity 46-4.8
Solubility in Water  Insoluble

pH 5-75
Bulk Density 2700 - 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 noimal or expected use
Decomposition Decomposition will not occur

11. TOXICOLOGICAL INFORMATION

This product is non-toxic. Refer section 2, Hazards Ident

By
=~y

¢al Councit requiations,

Note: t\t"an\.r states are aeveloping new mﬂdlafions for the disposal of waste

—~ S Py 7 R e s e Y]
!“ﬂuuz-—ﬂ"‘ L—“1.1.Lu i l\.l !'\?"!’“_"'_".‘_’.hh ‘ ﬂ 1T ﬂ"“ \_I i '\.}" Wi PO R Y

Fnhancpd Naturelly Occurring Radicactive Materials (T :f\!OPM) above background

8o

ievels, Consult and con ;"‘.v Wil cuitent

14. TRANSPORT I‘JFORMATIO%
IfansDoi may be regulated in 5
regarded as a transport nazara. Nor cEassrf ed as radioactive pursuant to oara_q
10/ oFf 1ABA IS-R-1 regulations. irucks however Si’iGUzu oe Coveied  when
transporting dry buik product to prevent dust generation.

g !!IJ
= ~3Ei"’
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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.

Other

Information This MSDS has been prepared by Sakom Minerals Co., Ltd,

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 Sakom 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

Ba/gm Becquera! per gram

IAEA International Atomic Energy Agency

TARC International Agency for Research on Cancer

ICRP International Commission on Radiation Protection
mg/m3 Milligram per cubic metra

NOHSC Maticnal Occupational Health & Safety Commission
TLV Threshold Limit Value

TWA Time Weighted Average
End of MSDS
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Material Safety Data Sheet

GARNET SAND PRODUCTS SAKORN MINERALS CO., LTD.

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Identification

Product Names Garnet

Other Names Garnet abrasive, almandine garnet, almandite garnet

Chemical Formula FejAl;

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, Bangkok 10400 Thailand

Telephone Number 166 2 215 0601/3

Fax Number 166 2 215 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%
Fe3AI2(SiO4)3

Iimenite FeTiO; less than 1.5%
Calcium Carbonate less than 1.5%
CaCoO,

Zircon Zr Si04 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

Chrenic No known health effects in workers arising from long term exposure to this
Substance.
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4. FIRST AID MEASURES

Swallowed

Eye

Skin

Inhaled

First Aid

Facilities
Advice to
Physician

First aid is unlikely 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.

Hold eyelid open and flush with plenty of clean water. Continue for at leas t 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 dothing 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.

5. 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 reprocessing. Otherwise dispose of to an approved landfill site
and cover with clean fill in accordance with StatefLocal Council regulations.

6. HANDLING AND STORAGE

Storage and transport  No spedial precautions necessary.

Spills

Disposal

No spedial precautions necessary. Sweep or vacuum material for
disposal.

Follow local, state or federal guidelines for disposal of inert solid waste,
Eg landfill. Material Contaminated in use may need special handling.

Firefexplosion Hazard  None.

7. EXPOSURE CONTROLS/PERSONAL PROTECTION

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

Near by workers. Maintain a clean and safe work environment and
Monitor effectiveness.

Personal Protection Blast cleaning operations should use an AS 1715 approved air fed

Flammability

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.

Not flammable.
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8. PHYSICAL AND CHEMICAL PROPERTIES

Appearance pink to red coloured sand with no odour.
Melting Point Approximantely 1250 °C

Vapour Pressure Not applicable

Specific Gravity 4.1

Flashpoint Material is a non-flammable solid.
Flammabhility Limits Not applicable.

Solubility in Water Not soluble in water

pH Neutral

Bulk Density 2.3 tonnes per cubic meter.

Hardness 7.5-8.0 on the Moh scale.

Radioactivity Not detectable above background levels.

9, STABILITY AND REACTIVITY

Reactivity : Inert

Chemical Stability : Stable

Incompatibilities ¢ None in normal or expected use.
Decomposition : Decomposition will not occur.,

10. TOXICOLOGICAL INFORMATION

No toxicological information available.

11. 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.

12. OTHER INFORMATION

For further information see Sakorn Garnet Product Specification Sheets

Preparation Information

This MSDS has been prepared by Sakorn Minerals Co., Ltd, Safety Health and Environment

Department

Date of Issue : February 2012

End of MSDS

Date of Issue: February 2012
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Material Safety Data Sheet /
4

ZIRCON SAND PRODUCTS
ILUKA

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 U1588, 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 None allocated
Hazchem Code Nene allocated
Poisons Schedule None allocated

Potential Health Effects

Acute

Swallowed  Non-toxic. There are no known hazards resulting from accidental ingestion of
zircon sand as may oceur 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
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regarded as general nuisance dust, but can be irritating if inhaled at high
concentration. May cause symptoms such as coughing or sneezing.

Chronic . Cee ..

Silica Crystalline silica is a known cause of lung fibrosis (silicosis). T has also has been
classified as a hiiman 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 zircon sands produced by IHuka Resources contain low
concentrations of these impurities, with typical specific activities of 0.6 to 0.9
Ba/gm (thorium-232) and 1.5 to 3.4 Bg/gm (uranium-238). Daughter products are
present .typically at equlllbrlum concentrations. The main radiological hazard is
interrial exposure to -alpha particles from inhaled dust. Suitable dust control
measures shall be employed to ensure bccupational exposure to generated dust
and alpha parlicles are kept as low as reasonably achievable. As a guide,
continuous worker exposure to respirable dust levels above 1.5 mg/m? 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 hulk
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 145040-68-2 0.1-15%
Quartz 14808-60-7 0.05- 0.5%
Rutile 1317-80-2 0.1-02%
Leucoxengfilmenite 103170-28-1 0.1-02%
Monazite Approx 0.02%

ra

4. FIRST AID MEASURES .

Swallowed  First aid is unilkely to be required, but if necessary wash mouth out W|th water.
ensuring the mouthwash is not swa]lowed Seek medical attention as a precaution -
if dlscomfort occurs. s

Eye Hold eyelld open and flush Wlth plenty of clean water. Contmue for at least 15
minutes or until-' grlt is removed. Seek medical attention |f soreness or irritation
persists,

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

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

Ehysician Treat symptomatically

5. FIRE FIGHTING MEASURES

Flashpoint Not applicable
Hammability Limits Not applicable
General Hazard This product is not flammable and does not suppott combustion.

Extinguishing Media Use media suitable for the material that is burning.
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6. ACCIDENTAL RELEASE MEASURES

Spills and .
Disposal

Wear safety equipment as for norma] handhng Av0|d generatlng dust. Vacuum up
(f possible, otherwise sweep up ‘and re-cycle. If the spilled product is not. suitable

for re-use, damp down, collect and wheres p0551ble ‘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.

7 7. HANDLINGAND STORAGE

~Handling

“'Storage

Avoid breathing dust. Suitable dust controls should be uthSed when handlmg bulk
materials, Wash thoroughly after handing. If handllng respuab{e flour It s, “
advisable to also use gloves and wash hands before eatlng, drlnklng or smoking to
minimise inhalation or ingestion from hands.

Storage areas should be ventilated and dust generation minimised w hen ha'hijli‘ng.

8. EXPOSURE CONTROLS/PERSOMNAL PROTECTION

Exposure
Standards

Radiation
Exposure !

Engineéring
Controls

Personal
Protection

Dust TWA — 10mg/m° (inhalable general nuisance dust)

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

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.

at mmlmum a P1 personal resplrator (disposable or cartridge type).

9. PHYSICAL

AND CHEMICAL PROPERTIES

Appearance (F

orm) Off white to brownish free running sand, odorless and tasteless

Chemical Formula Zr0,.510,

Melting Point 2100 to 2300 C

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
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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 s
unllkely to contaminate waterways or food chains.

13. DISPOSAL CONSIDERATIONS

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 Technelogically Enhanced Naturally Occurring
Radioactive Materials (TENORM) above background levels. Consult and comply with current
regulations.

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

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 [atest 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

TIAEA International Atomic Energy Agency

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

NOHSC National Occupational Health & Safety Commission
TLV Threshold Limit Value

TWA Time Weighted Average

End of MSDS
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AOIUNSIUIAN LHUSNITHTIR 218310 FnS Ny (SEMed)
PuwnUNIBNalulasanIs 70 AU UUNENNOUNZNSUMTASIA 70 AU

Mnuminnuiiaanuunndiiamananisnsna - winnunaulanuunndiialinwuazsuiinamsnsa

NUNWENOIU (518)
39NIINT 185y | wanseanauné - ?j - sxyANNiaUNG msuily/Aasnuilgm
msesia| Und | dednd Horne
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~ gauile ~ wuunndamEma tasumsinm
~ dhuwingnnniung - yuzthlipanfmaimeasiane
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