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ABSTRACT

Thesinteringperformanceofthreetypicalspecularhematiteores(coarseSOＧA,intermediateSOＧBand
ultrafineSOＧC) wascomparedinanindustrialoreblendthroughpilotＧscalesinterpottests．Theeffectof
particlesizeofspecularhematiteoresontheirgranulationandsinteringperformancewasrevealed．ComＧ
paredwiththecoarseSOＧAfineandultrafineSOＧCconcentrate,theintermediateSOＧBshowedinferior
granulationandsinteringperformancecharacterizedwithpoorerbedpermeabilityandproductivity,lower
sinterstrengthandhigherfuelrates．Anewmaterialpreparationmethodwashenceproposedandverified
atbothpilotandindustrialscales．TheproposedmethodbymixingSOＧBwithahighamountofgoethiteＧ
typeironorefineswasfoundtobeaneffectivewayinimprovingthegranulationandassimilativecharacＧ
teristicsoforeblendcomprising３１％intermediateSOＧB,leadingtoimprovedsinterproductivityandlowＧ
eredfuelrates．Themetallurgicalpropertiesandmicrostructureofsinterswerealsoinvestigated．ThesinＧ
tersobtainedthroughtheproposedpreparationmethodweregenerallystrongerandmorereducibleonacＧ
countofbettersinterstructurewithmorerelicthematiteultimatelyconnectedwithneedleＧlikesilicoＧferＧ
riteofcalciumandaluminumandlowerporosity．

１．Introduction
　Thespecularhematiteorehasbecomea mainＧ
streamfeedmaterialforsinteringandpelletizingin
Chinaonaccountofitshighirongrade,lowimpuriＧ
ties(e􀆰g．, Al２O３andphosphorus,etc．)andsignifiＧ
canteconomicefficiency[１] ．Thespecularhematite,
alsoknownasspecularite,isavarietyofhematite
andusuallyoccurswithsilverycolour, denseand
smoothsurface．Thistypeofironorecanbefound
widelydistributedallovertheworld,forexample
theMinasGeraisregioninBrazilandtheQueberＧ
LabradorregioninCanada,bothofwhichhavebeＧ
comethebiggestspecularhematiteoresuppliersfor
China[２] ．However,considerableworkreportedthat
thespecularhematiteoresgenerallypossessedpoor
ballabilityandlowchemicalreactivity, whichnot
onlylargelyaffectedthegranulationorballingeffiＧ
ciency,butalsohadgreatimpactontheirhightemＧ
peraturebehaviorsofsinteringandinduration[３Ｇ７] ．

Consequently,theamountofspecularhematiteore
wasrestrictedtobelow２０％ intheoreblendto
achieveacceptableproductivityandqualityofprodＧ
ucts[８Ｇ１１] ．
　 As mentioned, thepredominantly detrimental
effectofspeculariteconcentratesforsinteringlies
notonlyinthedeteriorationofbedpermeabilityreＧ
sponsibleforlowerproductivity,butalsointhedeＧ
creasedassimilationcapacityofironoreblendwith
fluxes,leadingtolessformationofliquidphaseand
higherenergyconsumptions[５,１２] ．Zhuetal􀆰[１３,１４]found
thatboththedampmillingandhighpressuregrindＧ
ingrollers (HPGR) pretreatmentswerecapableof
drasticallyimprovingthesinteringperformanceof
speculariteconcentratesbyimprovingtheballability
andsurfacereactivityofspeculariteparticles．FurＧ
thermore,inordertoraisetheamountofspecularＧ
iteconcentratesintheoreblend,aseriesofselecＧ
tivegranulationprocesses, namelycompositeagＧ
glomerationprocess (CAP)[１５] , POSCOprocess[１６] ,
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separatedgranulationＧsinteringprocess[１７] andpreＧbriＧ
quettingprocess[１８,１９] , weredeveloped．Theseprocesses
mayhavedifferentselectivegranulationequipments
andmorphologiesofproducts, buttheysharealＧ
mostthesameideathatthefinespeculariteconcenＧ
trateisselectivelyballedorbriquettedwithapartof
fluxes,andthenmixedandgranulatedwiththerest
coarsematerialsinatraditionalgranulatingdrum．
Andgenerally,thepelletsorbriquettesmadefrom
speculariteconcentratearegivenalowerbasicity
thantotalbasicityactingasnuclearskeletontoinＧ
creasethesinterstrengthandreducibility, whilethe
othergranulatedmaterialswillhaveahigherbasiciＧ
tytogeneratemoreliquidphasetoholdoreparticles
together．Throughselectivegranulationprocesses,
theamountofspeculariteconcentratescanberaised
to３０％orevenhigherintheoreblends．
　Nevertheless,inpreviousliteratures,fewstudies
wereconductedtorevealtheeffectandimportance
ofinherentparticlesizedistributionsofspecular
hematiteoresontheirgranulationandsinteringperＧ
formance．Therefore,thepresentstudyparticularly
tookacomparisonofthesinteringperformanceof
threetypicalspecularhematiteoresthatpossessed
distinctsizedistributions．Andbycomparison,the
appropriatesizedistributionofspecularhematiteore
forsinteringwasrevealed．ThisworkalsoputforＧ
wardanew materialpreparationmethodtostrengthen
thegranulationandsinteringprocessoforeblends
containingahighamountofintermediatespecularite
concentrate．

２．Experimental

２􀆰１．Rawmaterials

　Therearetenironores,i􀆰e．,threetypicalspecuＧ
lariteores (SOＧAandCfrom Brazil, SOＧBfrom
Canada), a magnetiteconcentrate (OＧD) from
South America, fourtypicalgoethiteＧbearingiron
oresfrom Australia (OＧE, F, GandH) andtwo
hematiteores(OＧIfromSouthAfricaandOＧJfrom
Brazil)．Besides, twounderＧsized materials (i􀆰e．,
lumporeandpellet),threerecycledmaterials(RMＧ
A,BandC),fourfluxes (i􀆰e．,limestone, doloＧ
mite,serpentineandburntlime) andafuel(coke
breeze)areused．Thechemicalcompositionandsize
distributionsofrawmaterialsareshowninTables１
and２,respectively．
　Itisnoteworthythatallthreespecularhematite
oresbearevidentlylowerAl２O３contentthanAusＧ
tralianores, whichisbeneficialforthesintering
process[２０] ．Amongthreespecularhematiteores,
SOＧAhasthehighestSiO２contentof６􀆰６０％correＧ
spondingtoalowestirongradeof６２􀆰１８％, while
SOＧChasthehighestirongradeof６７􀆰００％ and
lowestSiO２contentof２􀆰２９％．
　Ascanbeknownfrom Table２, SOＧAisafine
orewith５５􀆰８９％ passing１ mm, ４３􀆰４５％ passing
０􀆰２５ mm and２８􀆰６３％ passing０􀆰０６３ mm, while
SOＧC bearsthefinestgranularity with ９９􀆰４９％
passing０􀆰０６３mm．Incontrast,thesizedistribution
ofSOＧBfallsinbetweenthatofSOＧAandSOＧC,speＧ

Table１
Mainchemicalcompositionofrawmaterials(mass％)

Rawmaterial TFe FeO CaO SiO２ MgO Al２O３ S P LOI

SOＧA ６２􀆰１８ １􀆰１４ ０􀆰１２ ６􀆰６０ ０􀆰０７ ０􀆰９８ ０􀆰０１９ ０􀆰０５６ ２􀆰３４
SOＧB ６４􀆰７４ ５􀆰９７ ０􀆰４５ ５􀆰６５ ０􀆰１０ ０􀆰８５ ０􀆰０３５ ０􀆰０２６ ０􀆰１７
SOＧC ６７􀆰００ ０􀆰００ ０􀆰１２ ２􀆰２９ ０􀆰０３ １􀆰０８ ０􀆰００５ ０􀆰０３６ ０􀆰７６
OＧD ６７􀆰５８ ２８􀆰４５ ０􀆰４４ １􀆰７６ ０􀆰９７ ０􀆰８３ ０􀆰０３２ ０􀆰０２０ ０􀆰８７
OＧE ６０􀆰９６ ０􀆰３５ ０􀆰１７ ３􀆰５２ ０􀆰１２ ２􀆰３２ ０􀆰０９１ ０􀆰１００ ６􀆰３１
OＧF ５８􀆰５９ ０􀆰００ ０􀆰０３ ５􀆰３０ ０􀆰０６ ２􀆰５８ ０􀆰０３２ ０􀆰０６９ ７􀆰９８
OＧG ５７􀆰６０ ０􀆰００ ０􀆰１３ ４􀆰５７ ０􀆰０９ １􀆰４４ ０􀆰０２１ ０􀆰０５９ １１􀆰０９
OＧH ５６􀆰９２ ０􀆰１４ ０􀆰３５ ５􀆰４６ ０􀆰２０ １􀆰２４ ０􀆰０７０ ０􀆰０４４ １１􀆰０４
OＧI ６４􀆰３９ ０􀆰００ ０􀆰０３ ４􀆰３３ ０􀆰０３ １􀆰９６ ０􀆰００４ ０􀆰０２５ １􀆰００
OＧJ ６１􀆰６２ ０􀆰００ ０􀆰１７ ５􀆰３１ ０􀆰１２ ０􀆰４４ ０􀆰０００ ０􀆰０００ ２􀆰６９
USMＧLumpore ６１􀆰９０ ０􀆰４４ ０􀆰２７ ２􀆰５７ ０􀆰０９ １􀆰５５ ０􀆰０２８ ０􀆰１２０ ６􀆰３７
USMＧPellet ６３􀆰８２ ０􀆰００ １􀆰８０ ３􀆰１４ ０􀆰１８ １􀆰５５ ０􀆰０７０ ０􀆰０５４ １􀆰０２
RMＧA ２２􀆰１６ １４􀆰２８ ３４􀆰９３ １０􀆰０３ ７􀆰７３ ０􀆰９７ ０􀆰０５６ ０􀆰８３０ ５􀆰３４
RMＧB ３９􀆰６７ ３􀆰９７ ３􀆰６５ ６􀆰３３ ０􀆰５４ ２􀆰４０ ０􀆰３４０ ０􀆰００６ ２９􀆰３１
RMＧC ５７􀆰１５ ８􀆰９５ ９􀆰０７ ５􀆰３２ １􀆰７２ １􀆰８６ ０􀆰０１６ ０􀆰０６２ ０􀆰５６
Limestone ０􀆰６２ ０􀆰００ ５１􀆰２３ ３􀆰８６ ０􀆰６４ １􀆰５１ ０􀆰０１０ ０􀆰０２０ ４０􀆰８８
Dolomite ０􀆰６０ ０􀆰００ ３０􀆰５３ １􀆰１７ １９􀆰７６ ０􀆰０５ ０􀆰０３２ ０􀆰００３ ４５􀆰９３
Serpentine ５􀆰０６ ２􀆰８９ ３􀆰１８ ３７􀆰２５ ３５􀆰４６ ０􀆰８２ ０􀆰０４４ ０􀆰００６ １４􀆰１６
Burntlime ０􀆰１８ ０􀆰００ ８１􀆰５５ ３􀆰６０ ２􀆰０４ ０􀆰６６ ０􀆰００１ ０􀆰００１ １１􀆰７２
Cokebreeze ０􀆰２０ ０􀆰００ ０􀆰５５ ５􀆰８１ ０􀆰２８ ３􀆰９８ ０􀆰６２０ ０􀆰０４３ ８６􀆰５８

Note: LOI—Lossonignition．
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