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Abstract:Burntlimeisanimportantmaterialinsteelmakinganditsactivitydegreeisakeyfactorforliquidsteel
quality．Theburntlimewasmadebythecalcinationoflimestoneinahighpressureelectricfurnace．Theburntlime
mineralogicalphasesandmicroＧmorphologieswerecharacterizedbyXＧraydiffraction(XRD)andfieldemissionscanＧ
ningelectronmicroscopy(FEＧSEM)．TheburntlimeactivitydegreewasdeterminedbyacidＧbasetitration,theburnt
limeporedistributionwasmeasuredbymercuryintrusionporosimetry(MIP),andthethermaleffectofamixtureof
burntlimeandslagwasmeasuredbydifferentialscanningcalorimetry(DSC)．TheresultsshowedthattheCaOgrain
sizeandporesizeofburntlimemadeunderhighpressurewerelargerthanthoseofburntlimemadeunderatmosＧ
phericpressure．TheCaOgrainsizeandporesizeincreasedandthelaminatephenomenonalsooccurredclearlyunder
highpressure．TheactivitydegreeofburntlimemadeunderhighpressurewasgreaterthanthatmadeunderatmosＧ
phericpressure．Themaximumactivitydegreewas４３７mLforburntlimemadeunderapressureof０４MPa．For
thesameratioofCaOtoSiO２,themeltingtemperature,hemispheretemperatureandfluiditytemperatureofslag
decreasedwithincreasingburntlimeactivitydegree．Thehighertheactivitydegreetheburntlimehad,thebetterthe
slagformingoccurred．Itwasadvantageousfor２CaOSiO２and３CaOSiO２formingatlowertemperaturesifthe
burntlimeactivitydegreewasincreased．
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　　BurntlimehasbeenusedextensivelyinthemetalＧ
lurgicalindustry,andithasirreplaceablefunctionsin
steelmaking,secondaryrefining,sinteringandflue
gasdesulfurization[１Ｇ６]．TheburntlimeperformsimＧ
portantfunctionssuchastheslagformingprocess,
dephosphorization and desulfurization,shortening
meltingtimeandreducingmaterialconsumptionin
thesteelmakingprocess[７,８]．Theburntlimecould
increase manganeseyield,reducethesiliconconＧ
tent,andincreasetheeconomicindexintheproducＧ
tionofhighcarbonferromanganese[９,１０]．Inaddition,
theburntlimeastheeffectivematerialisusedtoinＧ
creasethesinterstrengthandthesinteryieldinthe
sinteringprocess[１１]．Therefore,howtoimprovethe

burntlimequalityandpropertiesisaresearchemＧ
phasisformetallurgicalworkersandexperts．
　　Atpresent,industrialburntlimeismainlyproＧ
ducedbyshaftkilns,MAERZkilnsandrotarykilns
underatmosphericpressure．Forthesekilns,theburnt
limeactivitydegreevariesintherangeof２００mLto
３８０mL[１２Ｇ１４]．Intheory,theactivitydegreeofburnt
lime(pureCaO)shouldbe４４６mL,soimproving
limeactivitydegreefurtherispossible．Therefore,
muchworkhasbeendonetoimprovelimeactivity
degreebyworkersandexperts．Inthiswork,burnt
limewasproducedbycalcininglimestoneinahigh
pressureelectricfurnace．ThemicroＧmorphology,activＧ
itydegree,poresizedistribution,slakingprocess



andtheslagperformanceofburntlimemadeunder
differentpressures were discussed．Theresearch
purposewastoobtainhighactivitylimeanddefine
thecalciningmethod．

１　Experimental
１１　Preparationofburntlime
　　Limestoneisthemainmaterialtoproduceburnt
limethroughacomplicatedprocess．Thelimestone
inthisresearch wasobtainedfrom TangshanIron
andSteelCompany．ThecontentsofthemaincomＧ
ponentsofthelimestoneareshowninTable１．The
mineralogicalphasesoflimestoneweredeterminedby

D/MAX２５００PCXＧraydiffraction(XRD,RigakuCorpoＧ
ration,Japan)andareshowninFig１(a)．ThemicroＧ
morphologieswereobservedbySＧ４８００fieldemisＧ
sionscanningelectronmicroscopy(FEＧSEM,HitaＧ
chi,Japan)andareshowninFig１(b)．
　　AccordingtoTable１andFig１,calcite(CaCO３)
wastheonly mineralogicalphaseinthelimestone
andthemicrostructurewasdense．

　　Table１　Compositionoflimestone　　mass％

SiO２ CaO MgO CO２ S P

２７１ ４７８８ ５０２ ４２８６ ００５ ０００６５

Fig１　XRDspectrum (a)andFEＧSEM micrograph(b)oflimestone

　　Theburntlimewasmadebythecalcinationof
limestoneat１１５０℃inahighpressureelectricfurＧ
naceofwhichtheschematicdrawingisshownin
Fig２．Thepressurevariedfrom０１MPato０５MPa
byincrementof０１MPa．
　　Thecalciningprocedureisdescribedasfollows:
limestonewithsizesof１０－２０mminacruciblewas
putintotheelectricfurnaceandavacuumwascreaＧ
tedintheelectricfurnacebythepump．Highpurity

１—Furnacetemperaturemeasurementandcontrolcabinet;
２—Crucible;　３—Vacuumfurnace;　４—Vacuumgauge;
５—Oildiffusionpump;　６—Vacuumvalve;　７—Bypass;

８—Lobedelementpump;　９—Mechanicalpump．
Fig２　Schematicdrawingofmakingburntlime

underhighpressure

N２gaswasinjectedintothefurnaceuntilthedefined
pressurereached．ThefurnacewasheatedtothedeＧ
finedtemperatureandkeptthermallyinsulatedfor
２h;then,thefurnacewascooleddowntoroom
temperature．AftertheN２gaswasreleased,thecruＧ
ciblewastakenout．Thelimestonewasthencalcined
toburntlimeanditwasstoredinadrycontainer．

１２　Propertiesmeasurementofburntlime
　　Theburntlimeactivitydegreewasdetermined
byacidＧbasetitration．Asketchofthehydrochloric
acidＧbasetitrationmeasurementapparatusisshown
inFig３．Themeasuringprocedurewasasfollows:
５０gburntlimewithsizesof１－５mm wasputinto
deionizedwaterat４０ ℃ina２Lbeaker．ThesusＧ
pensionwasstirredbyaglassbarand１gL－１pheＧ
nolphthaleinreagentwasaddeduntilthesuspension
turnedred．Whentheredsuspensionwasstirredat
３００rmin－１,４molL－１hydrochloricaciddrops
wereaddedintothesuspension．Whentheredcolor
disappeared,thehydrochloricaciddropswererecorＧ
ded．Oncethesolutionturnedredagain,aciddrops
wereagainaddedtothesuspensioncontinuously,
untiltheredcolordisappearedoncemore．ThehyＧ
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