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WHAT ARE WHAT ARE 
AUSTPAC’S TECHNOLOGIES?AUSTPAC’S TECHNOLOGIES?
!! EEnhanced nhanced RRoasting and oasting and MMagnetic agnetic SSeparation eparation --

(ERMS)(ERMS) Proprietary roast to selectively    Proprietary roast to selectively    
magnetize magnetize ilmeniteilmenite and enhance its and enhance its leachabilityleachability..

!! EEnhanced nhanced AAcid cid RRegeneration egeneration SSystem  ystem  -- (EARS)(EARS)
Proprietary process to regenerate acid from Proprietary process to regenerate acid from 
waste iron chloride.waste iron chloride.
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Austpac’sAustpac’s Roasting ProcessesRoasting Processes
!! Selective roasting to remove deleterious mineralsSelective roasting to remove deleterious minerals
!! High temperature roast for chloride route feedstockHigh temperature roast for chloride route feedstock
!! Low temperature roast for sulfate route feedstockLow temperature roast for sulfate route feedstock
!! Continuous pilot plant operation Continuous pilot plant operation testworktestwork
!! Producing high TiOProducing high TiO22, low chrome , low chrome ilmeniteilmenite from the from the 

Murray BasinMurray Basin
!! First First commercialisationcommercialisation underway (underway (BeMaXBeMaX))
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TYPICAL RECOVERIESTYPICAL RECOVERIES
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EARS Acid RegenerationEARS Acid Regeneration
!! Unique two stage process Unique two stage process ––pelletisepelletise FeClFeCl22, , 

pyrohydrolysispyrohydrolysis
!! Regenerates acid to +25% strengthRegenerates acid to +25% strength
!! Low capital costLow capital cost
!! Low operating cost & energy efficientLow operating cost & energy efficient
!! Can use a range of fuel types, including coalCan use a range of fuel types, including coal
!! ByBy--product iron oxide pellets (magnetite)product iron oxide pellets (magnetite)
!! Applications Applications –– SR, pickle liquorSR, pickle liquor
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! TiOTiO22 97.50%97.50%
!! FeFe22OO33 0.82%0.82%
!! Fe + Fe + MnMn 0.71%0.71%
!! SiOSiO22 (Total)(Total) 0.77%0.77%
!! CrCr22OO33 0.02%0.02%
!! AlAl22OO33 0.13%0.13%
!! CaOCaO 0.02%0.02%
!! MgOMgO 0.01%0.01%
!! U+U+ThTh <<15ppm15ppm

ERMS SRERMS SR
Typical Typical 

Chemical Chemical 
AnalysisAnalysis
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UNIQUE PILOT  PLANTUNIQUE PILOT  PLANT
!! Located at NewcastleLocated at Newcastle
!! Fluid Bed Roasting (ERMS)Fluid Bed Roasting (ERMS)
!! MagneticMagnetic SeparationSeparation
!! Bulk LeachingBulk Leaching
!! Fluid Bed Fluid Bed CalciningCalcining
!! AgglomerationAgglomeration
!! Acid Regeneration (EARS)Acid Regeneration (EARS)
OVER 70 DIFFERENT TYPES OF ILMENITE OVER 70 DIFFERENT TYPES OF ILMENITE 

SUCCESSFULLY TESTEDSUCCESSFULLY TESTED
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THE   TiOTHE   TiO2 2 MARKETMARKET

Where does Where does ERMS SRERMS SR fitfit??
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THE   TiOTHE   TiO2 2 INDUSTRYINDUSTRY
!! TiOTiO22 pigment provides hiding power or opacitypigment provides hiding power or opacity
!! Uses Uses –– paint, plastics and paperpaint, plastics and paper
!! US$8 billion industry US$8 billion industry -- oligopolisticoligopolistic & mature& mature
!! 3% annual growth over last 25 years3% annual growth over last 25 years
!! Dominated by USA (in production, consumption Dominated by USA (in production, consumption 

and pricing)and pricing)
!! Technological barriers to entry Technological barriers to entry –– chloride chloride andand

sulsulffate processate processeses
!! High capital cost of new plantsHigh capital cost of new plants
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CHLORIDE  CHLORIDE  vs  vs  SULFATESULFATE
!! Top 5 producers Top 5 producers -- 74% of global capacity74% of global capacity
!! Chloride (60%), Sulfate (40%)Chloride (60%), Sulfate (40%)
!! Chloride growing at expense of sulphate: newer Chloride growing at expense of sulphate: newer 

process, more efficient, cost effective, better process, more efficient, cost effective, better 
product, less waste, wider end useproduct, less waste, wider end use

!! Chloride route proprietary, entry barrierChloride route proprietary, entry barrier

BUTBUT
!! Chloride process requires high grade feedChloride process requires high grade feedstockstock
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Chloride Route Chloride Route FeedstocksFeedstocks

Source: Mineralex Agencies
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IlmeniteIlmenite Upgrading ProcessesUpgrading Processes

nilnilMg, Mg, MnMn, Ca, , Ca, 
U+U+ThTh, Cr, V, Cr, V

Wide RangeWide RangeERMS SRERMS SR
HClHCl costcostMg, Ca, U+Mg, Ca, U+ThThWide RangeWide RangeBenilite Benilite SRSR

CoalCoal
(highly reactive)(highly reactive)

Some Some MnMn
(with sulfur (with sulfur additnadditn.).)

AlteredAltered
(>57% TiO(>57% TiO22))

BecherBecher SRSR
Power CostPower CostNoneNoneHigh ironHigh ironTi SlagTi Slag

Economic Economic 
LimitationsLimitations

Impurity Impurity 
RemovalRemoval

IlmeniteIlmenite
FeedstockFeedstock

ProcessProcess
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THE  QUALITY DIMENSIONTHE  QUALITY DIMENSION

-- Upgraded slag (“UGS”, Rio)Upgraded slag (“UGS”, Rio) >94%>94%
-- NewGenSRNewGenSR ((IlukaIluka)) >94%>94%
-- Synthetic Synthetic rutilerutile –– BeniliteBenilite >93% >93% 
-- Synthetic Synthetic rutilerutile –– BecherBecher >90%>90%
-- SlagSlag >85%>85%

Chloride FeedstockChloride Feedstock % TiO% TiO22

-- ERMS synthetic ERMS synthetic rutilerutile >97% >97% 
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QUALITY QUALITY -- ENVIRONMENTENVIRONMENT

!! ERMS SR is a premium ERMS SR is a premium 
feedstock for TiOfeedstock for TiO22 pigment pigment 
producers; titanium metal producers; titanium metal 
productionproduction

Minimum environmental Minimum environmental 
impact impact –– no liquid effluent, no liquid effluent, 
saleable iron oxide bysaleable iron oxide by--
productproduct
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CAPITAL  COSTS  CAPITAL  COSTS  
(in US $/t of installed capacity)(in US $/t of installed capacity)

BecherBecher SR SR 550550

BeniliteBenilite SR       SR       750750

SlagSlag 970 970 

UGS  (Rio)    UGS  (Rio)    10001000

ProcessProcess Capital CostCapital Cost

ERMS SRERMS SR 450450
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OPERATING  MARGINS  (in US $/t)OPERATING  MARGINS  (in US $/t)
ProcessProcess RevenueRevenue Operating Operating 

Cost Cost 
MarginMargin

UGS  (Rio)         UGS  (Rio)         450450 250250 200200

SlagSlag 380380 190190 190190

BeniliteBenilite SR          420SR          420 260260 160160

ERMS SRERMS SR 420420 130130 300300

BecherBecher SR *        400SR *        400 150    150    250250

Note: * The Becher process is ore and coal specific.
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NEW CHALLENGE TO ERMS SR?NEW CHALLENGE TO ERMS SR?

!! IlukaIluka and and OutukumpuOutukumpu//LurgiLurgi have exclusively have exclusively 
developed the “developed the “NewGenSRNewGenSR” process ” process --
potentially for use in the Murray Basinpotentially for use in the Murray Basin

!! Evolved from the Evolved from the BecherBecher Process Process –– costs costs 
unknown unknown –– technical comparison possibletechnical comparison possible

!! The ERMS SR Process has been verified under The ERMS SR Process has been verified under 
continuous operation to produce the highest continuous operation to produce the highest 
quality SR in the worldquality SR in the world
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Roasting Roasting FlowsheetFlowsheet
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Leaching Leaching FlowsheetFlowsheet
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THE THE COMPETITIVE  ADVANTAGECOMPETITIVE  ADVANTAGE
OF ERMS SROF ERMS SR

!! Technology applicable to all grades of ilmeniteTechnology applicable to all grades of ilmenite

!! Technology uses existing equipment and is simpleTechnology uses existing equipment and is simple costcost--
effective, low risk and environmentally friendly.effective, low risk and environmentally friendly.

!! Ultra high quality synthetic rutile productUltra high quality synthetic rutile product

!! Low capital cost Low capital cost 

!! Low operating costLow operating cost

!! High margin businessHigh margin business



SCHEMATIC VIEW  OF ERMS  &  EARS  PLANTSCHEMATIC VIEW  OF ERMS  &  EARS  PLANT
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AUSTPAC’S  PROJECTSAUSTPAC’S  PROJECTS
!! AUSTRALIAAUSTRALIA

Murray BasinMurray Basin
-- Ilmenite beneficiationIlmenite beneficiation
-- ERMS SR complexERMS SR complex
-- WIM 150WIM 150

!! INDIAINDIA
AusRutile JVAusRutile JV ((TicorTicor, IRE) , IRE) 
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AUSRUTILE JOINT VENTUREAUSRUTILE JOINT VENTURE
(37% APG, 37% TOR, 26% IRE)(37% APG, 37% TOR, 26% IRE)

!! Very large, high Very large, high 
grade HM depositgrade HM deposit

!! >23 M.t. >23 M.t. ilmeniteilmenite
!! Long term plan for Long term plan for 

100K 100K tpatpa ERMS SR ERMS SR 
plant plant 
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Where to from here?Where to from here?

!! Technology proven at Pilot Plant scaleTechnology proven at Pilot Plant scale
!! Commercially demonstrate technology in order Commercially demonstrate technology in order 

to finance large plant (~100K) to finance large plant (~100K) 
!! Obtain product sales contracts for large plantObtain product sales contracts for large plant
!! Confirm assured supply of low cost Confirm assured supply of low cost ilmeniteilmenite
!! Lock in large resource base for long term Lock in large resource base for long term 

production from world class SR plantproduction from world class SR plant
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AUSTPAC AUSTPAC -- 2002  ONWARDS2002  ONWARDS

!! Provide market parcels of SR to prospective Provide market parcels of SR to prospective 
customers  customers  -- > 20K > 20K tonnes tonnes neededneeded

!! Evaluating minimum economic size for ERMS Evaluating minimum economic size for ERMS 
SR plant  SR plant  -- 25K 25K tpatpa and upand up

!! Tie down long term, low cost supply of Tie down long term, low cost supply of ilmeniteilmenite
!! Complete site study on selected locationComplete site study on selected location
!! Commit to construction for production in 2004Commit to construction for production in 2004
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CONCLUSIONSCONCLUSIONS

!! Technology widely Technology widely applicableapplicable/patented/patented
!! Value adding Value adding –– can unlock vast, lower grade can unlock vast, lower grade 

ilmeniteilmenite resources (Murray Basin, India)resources (Murray Basin, India)
!! Process has lower Process has lower capexcapex, higher operating margins, , higher operating margins, 

is environmentally friendlyis environmentally friendly
!! ERMS SR ERMS SR –– ultra high quality SR feedstock for ultra high quality SR feedstock for 

chloride pigment and Ti metal productionchloride pigment and Ti metal production
!! Involved with major players in IndiaInvolved with major players in India

SIGNIFICANT  &  SUSTAINABLE  SIGNIFICANT  &  SUSTAINABLE  
RETURNS FOR INVESTORSRETURNS FOR INVESTORS

APG is an exciting TiOAPG is an exciting TiO22 play because:play because:


