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Abstract:Microwaveheatingmethodwasusedtoreducecoal-containingchromitefines, scarcechromiteresourcescanbefullyused,

technicalprocessofferrochromesmeltingissimplified.Microscopicstructureisanalyzedoncoal-containingchromitefinesbeingvol-

umereducedbymicrowave, whosesignificanceliesinmanifestingthecharacteristicofmicrowaveheatingincoal-containingchromite

finesreduction.
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1　Introduction

Microwaveisakindofnewcalefactionenergy
whoseremarkableadvantageisfastselectivevoluminal
heating.Phenomenonisavoidedthattransferofheat
massarenon-uniformwhenfineoreisheatedbycon-
ventionalway.Owingtocharacteristicsofvolumeheat-
ingofmicrowave

[ 1]
andself-reductionofcarbon-contai-

ningchromitefines
[ 2-3]

, carbon-containingchromite
finescanbereducedquicklyinclosedsystem, obtai-
ninghighmetallizedspongeferrochrome.Alargequan-
titiesoffinescanbeusedinthisway.

2　Microscopicstructureofcoal-con-
tainingchromitefinesreducedby
microwave
Cataclasm degreeofmicroscopic structurein

chromegrainsturnedworseuntildisintegrationwhen
compositionofcoalandalkalinity(C∶O=0.842, CaO
∶SiO2 =0.3939) werethesame.Boththedegreeof
reductionandmetallizationrisedwiththereductionpro-
ceeding.Theelevationofthetemperaturecausedthe
degreeofmetallizationtodescendinconditionoflower
coalcontent.

At1000 ℃, irregularmicroscopiccracksfirstly
appearedthinandlongwithdifferentdensitiesfromex-
teriortoinnerpartofthechromitegrains, whichcon-
tainedmetalphase( Fe-Cralloy) , butingeneral,
chromitegrainswerestillintegrity.Thephenomenonof
cataclasmduringmicrowaveheatingreductiononlyoc-
curedontheedgeofchromitegrains.Thestructureof

remnantcarbonwithmetalFeannulusaroundformed

becauseofsomeironoxideincoal.Calciclimereacted
withSiO2, Al2O3 andMgOintheanthraciteandchro-

mitefines, thenresultantslagfilledinholesaround

chromitegrains.

At1100 ℃, thecracksinsidechromiteoregrains

getwideranddenser.Thephenomenonofcataclasmto

collapsebyheatinghappenedinlocalpartoftheminer-
algrains.ThemetalFe-Crreduceddistributedasdots

orwormsinthechromitefinegrains;andthestructure

ofdiscontinuousmetalhoopformedbecauseofaggrega-

tionofFe-Crinsomeareas.Itwasasymmetricindis-

tributionofthechromeandironsinchromiumironalloy

reduced.Chromiumwasingrayphase, whilewhite

phasewasmainlycomposedofFe.
ThecompositionofslagwascomposedofCaO·

SiO2 (outsidethechromitegrains) andspinel( [ Fe,

Mg] O· [ Cr, Al, Fe] 2O3 ) (insidethechromegrains)

basically.Theironcontentinphaseofmetalincreases

comparedwiththecontentat1000℃.

Whentemperaturereached1200 ℃, degreeof

cataclasminchromiteoregrainsaggravatesbecausethe

temperaturewasalittlelowerthanthereactiontemper-

atureofmagnesiumchromiumpinel( [ Fe, Mg] O·
[ Cr, Al, Fe] 2O3 ) andhigherthanthatofironchromi-

umspinel( [ Fe, Mg] O· [ Cr, Al, Fe] 2O3 ).TheCr-

Fealloyreducedgatheredobviously.Meanwhile, chro-

mitegrainsinsidehadbrokenuptonumeroussmaller

onesandthephaseofmetalhadbeguntoseparatewith
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thatofslag.Theboundaryofthechromitefinegrains
becameunclearandmergedwiththeslagaround.The
characteristicofslagwasthatthecontentofAl2O3 and
MgOincreasedandmeliliteformedinslag.

At1300 ℃, thechromitegrainsinsidealready
completelycataclasm becausethetemperaturewas
higherthanthatofcoal-containingchromitereduction.
SmallmetalphaseasCr-Fealloyandslagcomposedof
magnalium andchromeformed

[ 4]
, Thecontentof

Cr2O3 inSiCaslagaroundthechromitegrainbecame
lower.TherearedensestructureofFe-Crreducedin
shapeoftinyspotseverywhereinthechromitegrains.

3　Conclusion

( 1) Themajorstructureofcoal-containingchro-
mitefinesvoluminallyreducedbymicrowaveismicro-
scopiccataclasmbyheating, microscopiccataclasmin-
sidechromitegrainsturnsaggravatedtocollapsewith
thetemperaturerising.Meanwhile, thedegreeofre-
ductionandthevelocityofmetallizationofthematerial
alsoriseaccordingly, butincondtionoflowercoal
composition, thevelocityofmetallizationdescends
whentemperaturerising.

( 2) Themicrowaveheatingcanacceleratetem-
peraturerisingofcoal-containingchromitefines, and
chromitegrainsgeneratealotofcataclasm texture,

whichhelpstotheinternaldiffusionofCOgeneratedin
gasificationofcarbon, reductionreactiononinterface
andacceleratethereductionofsolid-solidphase.

( 3) Thelimepowdercanspeedupthereduction
ofchromeorecontainingmoresiliconandaluminium.
Itcanacceleratetheformationofslagofcalciumsilicon
aroundchromitegrainsandslagofmagnaliuminside
chromitegrains
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摘　要:利用微波加热的方法来还原含煤铬铁矿粉, 稀缺的铬铁矿资源可以得到充分利用。微波体加热还原含煤铬铁矿

过程中微波结构也进行了分析, 在微观层面上证明了微波加热的物性 、 优点。
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