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Austpac Austpac -- the Companythe Company
Technology company Technology company –– Ti minerals processingTi minerals processing
Prime objective Prime objective –– synthetic rutile productionsynthetic rutile production
460 million shares on issue460 million shares on issue
Market Cap (Nov 04): A$17mMarket Cap (Nov 04): A$17m
StateState--ofof--thethe--art technologies; patentedart technologies; patented
Skilled engineering/technical teamSkilled engineering/technical team
Projects in or near implementation stageProjects in or near implementation stage



Austpac’s  TechnologiesAustpac’s  Technologies
and  Knowand  Know--HowHow

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

LTRLTR –– low temp low temp magnetisingmagnetising roast (<650roast (<650°°C)C)((FBFB))

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

HCl leachingHCl leaching –– batchbatch((FBFB)), continuous, continuous(2)(2) leach vesselsleach vessels
EARSEARS(1)(1) –– regeneration of HCl from Fe regeneration of HCl from Fe chloridechloride((FBFB))

BTSBTS(1)(1) –– beneficiation of titania beneficiation of titania slagslag(FB(FB))

(FB)(FB)Fluid bed process,Fluid bed process, (1)(1)Patented,Patented, (2)(2)Patent pendingPatent pending



What does the Titanium What does the Titanium 
Industry need?Industry need?

Clean ilmenite concentrateClean ilmenite concentrate
Free of chrome, etc.Free of chrome, etc.
Usable for chloride and sulfate pigmentUsable for chloride and sulfate pigment

Feedstock for chloride pigment and titanium metalFeedstock for chloride pigment and titanium metal
HiHi--Ti ilmenite, slag, SR, rutile, UGSTi ilmenite, slag, SR, rutile, UGS
Increasing demand for higher grades (>92% TiOIncreasing demand for higher grades (>92% TiO22))
Predicted future shortfall of SRPredicted future shortfall of SR
Present SR processes unsuitable for many ilmenitesPresent SR processes unsuitable for many ilmenites

New technology for Murray Basin, Africa, IndiaNew technology for Murray Basin, Africa, India



What does Austpac offerWhat does Austpac offer

Clean ilmenite concentrate?Clean ilmenite concentrate?
ERMS roast ERMS roast –– slag & slag & chlorinatablechlorinatable ilmeniteilmenite
LTR roast LTR roast –– sulfatablesulfatable & & chlorinatablechlorinatable ilmeniteilmenite

Feedstock for chloride pigment and titanium metal?Feedstock for chloride pigment and titanium metal?
ERMS SR process ERMS SR process –– 97% TiO97% TiO2,2, iron coiron co--productproduct
BTS process BTS process –– slag (South Africa?)slag (South Africa?)

Murray Basin Murray Basin –– LTR & ERMS SR processesLTR & ERMS SR processes
Africa Africa –– ERMS, ERMS SR & BTS processesERMS, ERMS SR & BTS processes
India India –– ERMS SR processERMS SR process



2004 Milestones2004 Milestones

LTR processLTR process
First plant commissioned and operated (2.5 tph)First plant commissioned and operated (2.5 tph)
Fully funded by N.Z. Steel Fully funded by N.Z. Steel -- ~$4M~$4M

EARS processEARS process
Inco testwork Inco testwork -- applicable for nickel chloridesapplicable for nickel chlorides

ERMS SR processERMS SR process
Funding now in place for pilot plant upgradeFunding now in place for pilot plant upgrade
Upgrade underway at NewcastleUpgrade underway at Newcastle
Funding options for 30 ktpa plant under reviewFunding options for 30 ktpa plant under review



The LTR RoastingThe LTR Roasting
ProcessProcess
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N.Z. Steel N.Z. Steel -- GlenbrookGlenbrook

LTR LTR 
Plant Plant 

(2.5tph)(2.5tph)



FabricationFabrication



DeliveryDelivery



ConstructionConstruction



CommissioningCommissioning



ProductionProduction



Key OutcomesKey Outcomes

LTR process is now:LTR process is now:
proven for commercial scale ilmenite roastingproven for commercial scale ilmenite roasting
also applicable to other iron mineralsalso applicable to other iron minerals

Invaluable operational experience @ 2.5 tphInvaluable operational experience @ 2.5 tph
We can now provide LTR process guaranteesWe can now provide LTR process guarantees
Further applications include:Further applications include:

BeMaX’s Pooncarie project BeMaX’s Pooncarie project –– Stage 2 (licensed)Stage 2 (licensed)
Other proposals under considerationOther proposals under consideration



The EARS AcidThe EARS Acid
Regeneration ProcessRegeneration Process



EARS  Flow  SheetEARS  Flow  Sheet
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Status of EARSStatus of EARS

Extensively tested on iron chloridesExtensively tested on iron chlorides
Inco testwork program for Goro Nickel ProjectInco testwork program for Goro Nickel Project
Successfully processed nickel chloridesSuccessfully processed nickel chlorides
Not applied to Goro due to time constraintsNot applied to Goro due to time constraints
Pilot plant upgrade includes complete EARS plantPilot plant upgrade includes complete EARS plant
Once demonstrated applications include:Once demonstrated applications include:

iron chlorides iron chlorides –– steel pickling, galvanisingsteel pickling, galvanising
nickel chlorides nickel chlorides –– new nickel processesnew nickel processes



The  ERMS  SRThe  ERMS  SR
ProcessProcess
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ERMS  SR  LeachERMS  SR  Leach
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Continuous  Leach  ReactorContinuous  Leach  Reactor
(Patents pending)(Patents pending)
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TiOTiO22 98.00%98.00% ERMS  SRERMS  SR
Chemical AnalysisChemical Analysis

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

3300



Chemical AnalysisChemical Analysis

FeFe 89.7% 89.7% 
FeOFeO 6.00%6.00%
TiOTiO22 0.16%0.16%
SiOSiO22 0.18%0.18%
CrCr22OO33 0.08%0.08%
CaOCaO 0.03%0.03%
MgOMgO 1.18%1.18%
MnOMnO 2.29%2.29%
VV22OO55 0.84%0.84%
PP22OO55 0.007%0.007%

1 cm1 cm

EARS  Iron EARS  Iron 
PelletsPellets



Advantages of ERMS SRAdvantages of ERMS SRAdvantages of ERMS SR

Applicable to all ilmenitesApplicable to all ilmenites

UltraUltra--high grade synthetic rutile producthigh grade synthetic rutile product

Saleable iron coSaleable iron co--productproduct

Can use solid, liquid or gas as fuelCan use solid, liquid or gas as fuel

Continuous process Continuous process –– low Capex & Opexlow Capex & Opex

Environmentally friendly processEnvironmentally friendly process



Rationale for 30k tpa ERMS SRRationale for 30k tpa ERMS SR

Growth in highGrowth in high--grade feedstock marketgrade feedstock market
Market shortfall by 2006 of >100,000 tonnesMarket shortfall by 2006 of >100,000 tonnes
Economics of 30k tpa ERMS SR plant attractiveEconomics of 30k tpa ERMS SR plant attractive
ScaleScale--up factor from pilot plant  < 25:1up factor from pilot plant  < 25:1
E. Coast ERMS SR project bankable provided:E. Coast ERMS SR project bankable provided:

Long term ilmenite supply contract Long term ilmenite supply contract -- CRLCRL
Sales contract for SR product Sales contract for SR product -- IlukaIluka

Bankable Feasibility Study necessaryBankable Feasibility Study necessary



CommercialisationCommercialisation StepsSteps
BFS to cost $4.0M, 9 months to completeBFS to cost $4.0M, 9 months to complete

Pilot plant Pilot plant –– CLR, EARSCLR, EARS $2.5M$2.5M
BFS engineering, site workBFS engineering, site work $1.0M$1.0M
Project financing supportProject financing support $0.5M$0.5M

Construct 30k tpa ERMS SR plantConstruct 30k tpa ERMS SR plant
Capital cost: $50 millionCapital cost: $50 million
Construction time: 15 monthsConstruction time: 15 months
Commission/ramp up: 6 monthsCommission/ramp up: 6 months



Where are we now?Where are we now?
Unable to attract institutions at start of 2004Unable to attract institutions at start of 2004
Shareholder share purchase plan Shareholder share purchase plan -- $1.25M$1.25M
Subsequent funding pending Subsequent funding pending -- $0.9M + $3M$0.9M + $3M
Funding options being pursued for 30k tpa plantFunding options being pursued for 30k tpa plant
Pilot plant upgrade commencedPilot plant upgrade commenced
1,500 tpa ERMS/EARS SR plant at Newcastle by 1,500 tpa ERMS/EARS SR plant at Newcastle by 
second quarter 2005second quarter 2005



OldOld
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PlantPlant



Process Tower Process Tower 
RefurbishmentRefurbishment
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The 30,000 tpa ERMS SR The 30,000 tpa ERMS SR 
Project, Eastern AustraliaProject, Eastern Australia



30k tpa ERMS SR Plant30k tpa ERMS SR Plant
Inputs:Inputs:

Ilmenite (51% TiOIlmenite (51% TiO22)) 60,000 tpa60,000 tpa
Coal (26 GJ/t)Coal (26 GJ/t) 22, 000 tpa22, 000 tpa
Total energy requirementTotal energy requirement 18.7 GJ/t SR18.7 GJ/t SR
MakeMake--up acidup acid 1,000 tpa1,000 tpa
WaterWater 151,000 tpa151,000 tpa

Outputs:Outputs:
ERMS SRERMS SR 30,000 tpa30,000 tpa
Iron coIron co--productproduct 21,000 tpa21,000 tpa



Project TimetableProject Timetable
20052005 20062006 20072007 20082008

Q1Q1 Q2Q2 Q3Q3 Q4Q4Q1Q1 Q2Q2 Q3Q3 Q4Q4 Q1Q1 Q2Q2 Q3Q3 Q4Q4

Pilot Plant (Austpac)Pilot Plant (Austpac)

BFS EngineeringBFS Engineering

ConstructionConstruction

Commission/Ramp upCommission/Ramp up

Full ProductionFull Production

Project milestonesProject milestones



Current  StatusCurrent  Status
Emerging SR producer; 30k tpa Emerging SR producer; 30k tpa –– Eastern AustraliaEastern Australia
Future growth for ERMS SR:Future growth for ERMS SR:

Murray Basin Murray Basin –– Iluka, othersIluka, others
India India –– huge high grade resources need ERMS SRhuge high grade resources need ERMS SR
Others Others –– Africa, North AmericaAfrica, North America

LTR Roasting:LTR Roasting:
New Zealand Steel New Zealand Steel –– 2.5 tph plant, proven technology2.5 tph plant, proven technology
BeMaX BeMaX –– Murray Basin; 15 tph plant in Stage 2Murray Basin; 15 tph plant in Stage 2
OthersOthers

EARS acid regeneration:EARS acid regeneration:
Steel Steel –– pickling for galvanising or coatingpickling for galvanising or coating
Nickel Nickel –– Inco testwork, proven for nickel chloridesInco testwork, proven for nickel chlorides
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