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Corporate  ObjectiveCorporate  ObjectiveCorporate  Objective

!! By becoming the world’s largest producer of  By becoming the world’s largest producer of  
ultraultra highhigh--grade synthetic rutilegrade synthetic rutile

!! By licensing technologies for nonBy licensing technologies for non--SR SR 
applications to generate additional incomeapplications to generate additional income

TO  CREATE  SIGNIFICANT  AND TO  CREATE  SIGNIFICANT  AND 
SUSTAINABLE  WEALTH  FOR  SUSTAINABLE  WEALTH  FOR  

SHAREHOLDERSSHAREHOLDERS
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Newcastle Pilot PlantNewcastle Pilot Plant
!! Fluid Bed RoastingFluid Bed Roasting
!! Magnetic SeparationMagnetic Separation
!! Bulk LeachingBulk Leaching
!! Fluid Bed CalcinationFluid Bed Calcination
!! F.B. AgglomerationF.B. Agglomeration
!! Acid RegenerationAcid Regeneration

Over 78 different types of Over 78 different types of 
ilmenite successfully testedilmenite successfully tested
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Austpac’s  TechnologiesAustpac’s  Technologies
and  Knowand  Know--HowHow

!! ERMSERMS(1)(1) –– high temp magnetising roast (>750high temp magnetising roast (>750ººC)C)((FBFB))

!! LTR      LTR      –– low temp magnetising roast (<650low temp magnetising roast (<650°°C)C)((FBFB))

!! ERMS SR roastERMS SR roast –– high temp oxidation/reduction high temp oxidation/reduction 
(<995(<995°°CC))((FBFB))

!! HCl leaching HCl leaching –– batchbatch((FBFB)), continuous, continuous(2)(2) leach vesselsleach vessels
!! EARSEARS(1)(1) –– regeneration of HCl from Fe chlorideregeneration of HCl from Fe chloride((FBFB))

!! ERMSERMS(1)(1) –– high temp magnetising roast (>750high temp magnetising roast (>750ººC)C)((FBFB))

!! LTR       LTR       –– low temp magnetising roast (<650low temp magnetising roast (<650°°C)C)((FBFB))

!! ERMS SR roast ERMS SR roast –– high temp oxidation/reduction high temp oxidation/reduction 
(<995(<995°°CC))((FBFB))

!! HCl leaching HCl leaching –– batchbatch((FBFB)), continuous, continuous(2)(2) leach vesselsleach vessels
!! EARSEARS(1)(1) –– regeneration of HCl from Fe chlorideregeneration of HCl from Fe chloride((FBFB))

(FB)(FB)Fluid bed process,Fluid bed process, (1)(1)Patented,Patented, (2)(2)Patent pendingPatent pending
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The  ERMS  SRThe  ERMS  SR
ProcessProcess
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SaleableSaleable
iron pelletsiron pellets EARS acidEARS acid

regeneration plantregeneration plant

SPENTSPENT
ACIDACID

REGENERATEDREGENERATED
ACIDACID

ERMSERMS
leach vesselsleach vessels

SyntheticSynthetic
rutilerutile

Roasted ilmeniteRoasted ilmenite

MagneticMagnetic
separationseparation

ERMSERMS
roasterroaster

Mineral separationMineral separation
plant plant 

Heavy mineralHeavy mineral
concentrateconcentrate

ERMS SR FLOW SHEETERMS SR FLOW SHEET
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ERMS  SR  RoastERMS  SR  Roast
Ilmenite concentrateIlmenite concentrate

(WHIMS Mags)(WHIMS Mags)

Oxidation/ReductionOxidation/Reduction
RoastRoast

FuelFuel
Solid, Liquid, GasSolid, Liquid, Gas OffOff--gasesgases

to heat  recoveryto heat  recovery

Anaerobic CoolingAnaerobic CoolingWaterWater SteamSteam

RE Magnetic SeparationRE Magnetic Separation
GangueGangue
MineralsMinerals

RoastedRoasted IlmeniteIlmenite

N/MagsN/Mags

MagsMags

RE Magnetic SeparationRE Magnetic Separation
GangueGangue
MineralsMineralsN/MagsN/Mags

MagsMags
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ERMS SRERMS SR

Oxidation Oxidation --

ReductionReduction

RoastersRoasters
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ERMS  SR  LeachERMS  SR  Leach
Roasted IlmeniteRoasted Ilmenite

ERMS SRERMS SR

RE MagneticRE Magnetic
SeparationSeparation

Magnetic Magnetic 
GangueGangue

LeachingLeaching
Atmos. press.,Atmos. press.,

25% HCl, 105°C, 25% HCl, 105°C, 
4h leach cycle4h leach cycle

SteamSteam

Filtration &Filtration &
WashingWashing

Drying &Drying &
CalciningCalcining

WaterWater

FuelFuel
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Continuous  Leach  ReactorContinuous  Leach  Reactor
(Patents pending)(Patents pending)

IlmeniteIlmenite

HClHCl

ERMS SRERMS SR

FeClFeCl22
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!! TiOTiO22 98.00%98.00%

3300

ERMS  SRERMS  SR
Chemical AnalysisChemical Analysis

(N.S.I. ilmenite)(N.S.I. ilmenite)

!! FeFe22OO33 0.55%0.55%
!! SiOSiO22 0.57%0.57%
!! AlAl22OO33 0.17%0.17%
!! CrCr22OO33 0.01%0.01%
!! CaOCaO <<0.01%0.01%
!! MgOMgO 0.02%0.02%
!! MnOMnO 0.01%0.01%
!! U+ThU+Th <<10ppm10ppm
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ERMS  SR  Leach  &  EARS  A.R.ERMS  SR  Leach  &  EARS  A.R.

Saleable Saleable 
Iron Iron 

PelletsPellets

EARSEARS
Acid Acid 

RegenerationRegeneration
Spent Wash Spent Wash 

LiquorLiquor

Regenerated 25% HClRegenerated 25% HCl

Spent Leach Spent Leach 
LiquorLiquor

Water Water 
VapourVapour

FuelFuel
Solid, Liquid, Solid, Liquid, 

GasGas

Roasted IlmeniteRoasted Ilmenite

ERMS SRERMS SR

RE MagneticRE Magnetic
SeparationSeparation

Magnetic Magnetic 
GangueGangue

LeachingLeaching
AtmosAtmos. Press.,. Press.,

25%HCl, 105°C 25%HCl, 105°C 
4h4h

SteamSteam

Filtration &Filtration &
WashingWashing

Drying &Drying &
CalciningCalcining

WaterWater

FuelFuel
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Titanium  Dioxide  PigmentTitanium  Dioxide  PigmentTitanium  Dioxide  Pigment

The role of The role of ERMSERMS

Synthetic RutileSynthetic Rutile
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The  Titanium  Industry
and ERMS SR

The  Titanium  IndustryThe  Titanium  Industry
and ERMS SRand ERMS SR

!! 95% of titanium used as TiO95% of titanium used as TiO22 pigmentpigment
!! $US8 billion industry; 3% pa growth$US8 billion industry; 3% pa growth
!! Five producers account for 75% of global Five producers account for 75% of global 

capacitycapacity
!! TTwo manufacturing processes wo manufacturing processes –– CChloridehloride (60%) (60%) 

andand SSululffateate (40%)(40%)
!! Chloride process requires highChloride process requires high--grade feedstockgrade feedstock
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Chloride  FeedstocksChloride  FeedstocksChloride  Feedstocks

Source: Mineralex Agencies

Titania Slag  35%Titania Slag  35%
85% TiO85% TiO22

Synthetic Rutile  31%Synthetic Rutile  31%
>90% TiO>90% TiO22

HiHi--Ti Ilmenite  19%Ti Ilmenite  19%
>65% TiO>65% TiO22

UGS  7%UGS  7%

Rutile  8%Rutile  8%
>93% TiO>93% TiO22

95% TiO95% TiO22
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Ilmenite  UpgradingIlmenite  UpgradingIlmenite  Upgrading
ProcessProcess Ilmenite Ilmenite 

FeedstockFeedstock
Impurity Impurity 
RemovalRemoval

LimitationsLimitations

Titania SlagTitania Slag Low TiOLow TiO22 NoneNone Power CostPower Cost

Becher SRBecher SR High TiOHigh TiO22 Some MnSome Mn Coal, Fe OxideCoal, Fe Oxide

Benilite SRBenilite SR Wide rangeWide range Mg,Ca,U+ThMg,Ca,U+Th Acid, Fe Oxide Acid, Fe Oxide 

ERMS SRERMS SR Wide rangeWide range Mn,Mg,Ca,Mn,Mg,Ca,
U+Th,V, CrU+Th,V, Cr

NoneNone
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SR  QualitySR  QualitySR  Quality

Ultra highUltra high--grade grade 
feedstock for feedstock for 
TiOTiO22 pigment pigment 
andand titanium titanium 

metalmetal
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SR  QualitySR  QualitySR  Quality

Ultra high grade feedstock Ultra high grade feedstock 
for TiOfor TiO22 pigment pigment andand

titanium metaltitanium metal
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Ilmenite Upgrading Costs  ($US/t)Ilmenite Upgrading Costs  ($US/t)Ilmenite Upgrading Costs  ($US/t)

BeniliteBenilite SR        750SR        750 280280 380          100380          100

ERMS SRERMS SR 450450 140140 420          280420          280

Process Capital    Operating      Price    MarginProcessProcess Capital    Operating      Price    MarginCapital    Operating      Price    Margin

Becher SR Becher SR 11 550550 150    150    350350 200200

NotesNotes:: 11 The Becher process is ore The Becher process is ore andand coal specific.coal specific.

Titania Slag       970Titania Slag       970 190    190    300          110 300          110 22

22 Excludes value for pig iron ~$140/tExcludes value for pig iron ~$140/t
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The Competitive Advantage
of ERMS SR

The Competitive AdvantageThe Competitive Advantage
of ERMS SRof ERMS SR

!! Applicable to all Applicable to all ilmenitesilmenites
!! Ultra high quality synthetic rutile productUltra high quality synthetic rutile product
!! Saleable iron coSaleable iron co--product (product (““DRIDRI”” pellets)pellets)
!! Continuous process; fuel Continuous process; fuel -- solid, liquid or gassolid, liquid or gas
!! Most environmentally friendly SR processMost environmentally friendly SR process
!! Lower capital Lower capital and operating costsand operating costs
!! High margin businessHigh margin business
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The Eastern AustralianThe Eastern Australian
ERMS SR ProjectERMS SR Project
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Why 30k tpa of ERMS SR?Why 30k tpa of ERMS SR?
!! New type of feedstock; ultra highNew type of feedstock; ultra high--grade grade 
!! Immediate market of >25,000t for plant trials Immediate market of >25,000t for plant trials 

by by TiOTiO22 pigment and Tipigment and Ti--metal producersmetal producers
!! Market shortfall in 2006 of >50,000tMarket shortfall in 2006 of >50,000t
!! Economics of 30k tpa plant are attractiveEconomics of 30k tpa plant are attractive
!! A bankable ERMS SR project requires:A bankable ERMS SR project requires:

!! Long term ilmenite supply contractLong term ilmenite supply contract
!! TakeTake--oror--pay agreement for SR product pay agreement for SR product 
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!! ERMS SR sales; Iluka; 30k tpa, 5yrs +ERMS SR sales; Iluka; 30k tpa, 5yrs +
!! TakeTake--oror--pay agreement, SR market price with pay agreement, SR market price with 

minimum price covering operating and minimum price covering operating and 
financing costsfinancing costs

!! Subject to Bankable Feasibility StudySubject to Bankable Feasibility Study
!! BFS to cost $5M, 6 months to completeBFS to cost $5M, 6 months to complete

!! Ilmenite supply Ilmenite supply –– CRL; 70k tpa, 10yrs +CRL; 70k tpa, 10yrs +
!! ChromeChrome--contaminated concentrate ex North contaminated concentrate ex North 

Stradbroke IslandStradbroke Island

New Agreements for SR PlantNew Agreements for SR Plant
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30k tpa ERMS SR Plant30k tpa ERMS SR Plant
!! Capital cost: $50 millionCapital cost: $50 million
!! Assumes 60% debt, $20 million equity Assumes 60% debt, $20 million equity 

requirementrequirement
!! Timetable:Timetable:

!! BFS BFS -- 6 months, commencing January 20046 months, commencing January 2004
!! Financing Financing –– 3 months3 months
!! Construction Construction –– 15 months15 months
!! Commissioning Commissioning –– 3 months, commencing end 20053 months, commencing end 2005
!! Full production in 2006 Full production in 2006 
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30k tpa ERMS SR Plant30k tpa ERMS SR Plant
Cash Flow (100% Austpac) Cash Flow (100% Austpac) 

!! Capital CostCapital Cost $A  $A  50.050.0 millionmillion
!! Sales (pa, SR & FeOx)Sales (pa, SR & FeOx) $A    $A    23.6        “23.6        “
!! Operating Cost (pa)Operating Cost (pa) $A      7.0$A      7.0 ““
!! Net Cash Flow (pa, EBIT)Net Cash Flow (pa, EBIT) $A     16.6$A     16.6 ““
!! PaybackPayback 3 years3 years
!! IRR (ungeared)IRR (ungeared) 27%27%
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ERMS SR PlantsERMS SR Plants
in Eastern Australiain Eastern Australia

! 30k tpa plant fully operational by 2006 
! Potential for expansion of first plant
! Iluka option to participate in these plants
! Economies of scale at 100k tpa ERMS SR
! Murray Basin potential – Iluka?

!! 30k tpa plant fully operational by 2006 30k tpa plant fully operational by 2006 
!! Potential for expansion of first plantPotential for expansion of first plant
!! Iluka option to participate in these plantsIluka option to participate in these plants
!! Economies of scale at 100k tpa ERMS SREconomies of scale at 100k tpa ERMS SR
!! Murray Basin potential Murray Basin potential –– Iluka?Iluka?
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The LTR ProcessThe LTR Process
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The LTR ProcessThe LTR Process
!! “Low temperature” roast:  <650“Low temperature” roast:  <650ººC, 20C, 20--30 min30 min
!! Effective on fresh and weathered ilmenitesEffective on fresh and weathered ilmenites
!! High ilmenite recovery High ilmenite recovery –– generally >90%generally >90%
!! TiOTiO22 in ilmenite is in ilmenite is notnot rutilizedrutilized, thus soluble in , thus soluble in 

acid acid –– suitable for chloride suitable for chloride andand sulfate processsulfate process
!! Applicable where gravity/magnetic separation is Applicable where gravity/magnetic separation is 

ineffective ineffective –– egeg Murray Basin (chromite removal)Murray Basin (chromite removal)
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LTR  RoastLTR  Roast
Ilmenite Feed (WHIMS Mags)Ilmenite Feed (WHIMS Mags)

RE Magnetic SeparationRE Magnetic Separation GangueGangue
MineralsMinerals

RoastedRoasted IlmeniteIlmenite

N/MagsN/Mags

MagsMags

F.B. Dryer/PreF.B. Dryer/Pre--heaterheater

FuelFuel
Solid, Liquid, GasSolid, Liquid, Gas F.B. GasifierF.B. Gasifier

(900(900ºC)ºC)

F.B. LTRF.B. LTR
(<650(<650ºC)ºC)

AirAir
AnaerobicAnaerobic

CoolingCooling

SteamSteam

WaterWater

AfterAfter
burnerburner

AirAir

OffOff--gasesgases
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LTR LTR 
RoasterRoaster

&&

AfterburnerAfterburner
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LTR  Roast  LTR  Roast  -- ResultsResults

PP22OO55

AlAl22OO33

SiOSiO22

CrCr22OO33

FeFe22OO33

TiOTiO22

ComponentComponent
(%)(%)

0.090.090.300.30
0.720.722.992.99
0.820.824.034.03
0.280.281.171.17
35.435.428.628.6
61.561.555.055.0

Murray Basin (3)Murray Basin (3)
Feed       ProductFeed       Product

0.120.120.130.13
0.840.841.171.17
0.630.630.610.61
0.240.241.301.30
34.334.331.831.8
63.063.059.159.1

Murray Basin (4)Murray Basin (4)
Feed       ProductFeed       Product
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LTR  ProjectsLTR  Projects
!! N.Z. SteelN.Z. Steel

!! Treatment of mine tailingsTreatment of mine tailings
!! 2.5 tph LTR roaster under construction2.5 tph LTR roaster under construction
!! Commissioning and test program commences Commissioning and test program commences 

January 2004January 2004

!! BeMaX’s Pooncarie projectBeMaX’s Pooncarie project
!! 7 day continuous LTR run successfully completed7 day continuous LTR run successfully completed
!! AusencoAusenco preparing turnkey proposal for LTR plantpreparing turnkey proposal for LTR plant
!! 15 tph LTR roaster to remove chromite from ilmenite15 tph LTR roaster to remove chromite from ilmenite
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AUSTPAC’S  FUTUREAUSTPAC’S  FUTURE
! Emerging synthetic rutile producer; 30k tpa
! Future expansion of ERMS SR production
! Platform technologies:

! LTR roasting
! N.Z. Steel – 2.5 tph plant under construction
! BeMaX – Murray Basin; 15 tph plant planned

! EARS acid regeneration
! Steel and other industries – ongoing negotiations

!! Emerging synthetic rutile producer; 30k tpaEmerging synthetic rutile producer; 30k tpa
!! Future expansion of ERMS SR productionFuture expansion of ERMS SR production
!! Platform technologies:Platform technologies:

!! LTR roastingLTR roasting
!! N.Z. Steel N.Z. Steel –– 2.5 tph plant under construction2.5 tph plant under construction
!! BeMaX BeMaX –– Murray Basin; 15 tph plant plannedMurray Basin; 15 tph plant planned

!! EARS acid regenerationEARS acid regeneration
!! Steel and other industries Steel and other industries –– ongoing negotiationsongoing negotiations
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ERMS  SRERMS  SR

10m10m

The way forward The way forward 
for Austpacfor Austpac


