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Abstract:ThepaperanalyzedtherecycleconditionanddevelopingtrendofusedrefractoriesinChinaandothercountries, including

researchachievementsofrecyclesofusedrefractoriessuchasMgO-Cbricks, Al2O3-MgO-Cbricks, Al2O3-SiC-CcastableandMgO-

Cr2O3bricks.Recycledrefractoriesexhibitthesameorevenbetterpropertiescomparedwiththeoriginal.Inaddition, prospectsforre-

cycleofusedrefractoriesarealsodiscussed.
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1　Introduction

About9millionstonsofrefractoriesareconsumed
inChinaannuallyowingtotherapiddevelopmentofthe
metallurgicalindustry, fromwhichmorethan4 million
tonsofusedrefractoriesareinevitablygenerated

[ 1-2]
.

Mostofusedrefractoriesareobsolescence, andonlya
minorityisrecycledasrawmaterialsforrefractoryprod-
ucts

[ 3-4]
.Discardofusedrefractoriesnotonlyislavish

thenaturalresourcesbutalsoisharmfultotheenviron-
ment.Pollutionofusedrefractoriesincludefollowing
aspectsof:1) dust;2) anthracosilicosiscausedby
crystallinesilicadust;3) radioactivityofzirconiaraw

material;4) carcinogenityofCr
+6
;5) carcinogenicity

ofrefractoryfiberandasbestos;6) pollutantfromvola-
tileandthermaldecomposedsubstanceofpitchandres-
in.Usedrefractoriescanbeevenprocessedintoraw
materialswithhighprice, performingashigh-quality
secondresources.Notonlysavingmineralresources
andenergyandreducingtheenvironmentalpollution,
butalsosavingthecostofrefractoryandsteelmaking,
recycleofusedrefractoriesbecomesanimportantcause
torefractoryenterprises.

2　Circumstancesforusedrefractories
inChina

　　 Baosteelpaysgreatattentiontoreuseandrepro-
ductionofusedrefractories.Combinereuseandrepro-
ductionofusedrefractorieswithcuttingdowncostand
increasingbenefit, protectingenvironmentand

advancingenterpriselevel.Accelerateresearch
anddevelopmentonusedrefractories.Theresearchre-
sultsarereportedasfollows:

UsedMgO-CbricksforBOFandLFliningarese-
lectedtoremovesundriessuchasdirt, slagandiron
scraps, whichdecreaseseriouslythequalityofrepro-
ducedrefractories..PropertiesofMgO-Cbrickrepro-
ducedareshownintable1.

Tab.1　PropertiesofMgO-CbrickreproducedatR＆DBaosteel

MgO 80 76 80 77

C 12 14 11 14

Coldrush

Strength/MPa
60 52 60 52

BulkDensity/ (g· cm-3 ) 3.04 3.01 3.08 3.04

ApparentPorosity/% 3 2 3 2

HotModulus

OfRupture/MPa
13 12 13 12

Addedratioofused
MgO-Cbrick/%

97 97 80 80

TheMgO-Cbrickreproducedwasusedslaglineof
300tladleandservicelifereaches82 heatsthatcon-
tains20 heatsladlefurnace.Maximumwearspeedat
slaglineis

1.28mm/heat, and originalMgO-C brick is
1.40mm/heat.Therefore, theperformanceofthere-
producedMgO-CbrickreachesleveloforiginalMgO-C
brick.Picturesofremnantusedbrickisshownfig1.

①收稿日期:2007-01-10

作者简介:陆志新 ( 1962年生 ), 男, 高级工程师;通讯联系人:于燕文;E-mail:yanwenyu88@163.com



中山大学学报 (自然科学版 ) 第 46卷　

Fig.1　AppearanceofusedMgO-Cbricksreproduced

MgO-CcastableisdevelopedbyusingusedMgO-C
brickasrawmaterial.

Tab.2　Propertiesofmagnesia-chromebricksreproduced

MgO 60

Cr2O3 18

180℃, 24h

Bulkdensity/ (g· cm-3 ) 3.12

Apparentporosity/% 13

Coldcrushstrength/MPa 64.3

1750℃, 3h

Bulkdensity/ (g· cm-3 ) 3.14

Apparentporosity/% 17.7

Coldcrushstrength/MPa 48.7

Addedratioofmagnesia-chromebrickused/% >70

Baosteeldevelopedusedmagnesia-chromebrick
forRHbefore10 years, 20% usedmagnesia-chrome
brickwasaddedintogunningmixforRH, anda-
chievedfavorableserviceresult.Reproducingmagne-
sia-chromebrickisresearchedrecently.Experimental
resultisshownintable2.WehavestudiedonAMC

brickandASCcastablewithAMCbrickusedforladle
andASCcastableusedforironrunnersystem.

3　Prospect

Usedrefractoriescanreducethecostofrawmate-
rialforrefractoriesandmetallurgyauxiliarymaterial.
Thereuseratioonofusedrefractoriesisverylowin
Baosteelatpresent;butR＆Dhasbeencarriedout.
Patternofreuseandreproducingonusedrefractoriesis
diversification, i.e.consumerusesdirectly, refracto-
riesplantreclaimes, buildingprofessionalplantreclai-
mingusedrefractoriesandtheyunite.Thekeytosuc-
cessisdevelopingandresearchinghightechnologyon
reuseandreproductionofusedrefractories.Reuseand
reproductionofusedrefractoriesisalsoacontribution
onenvironmentprotection, andso, reuseandrepro-
ductionofusedrefractoriesincreasesrapidly.Trendof
zerodiscardhasbeenindicated.
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用后耐火材料的再生利用
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摘　要:综述了国内外对用后耐火材料的再利用情况和发展趋势, 报导了宝钢对用后镁碳砖 、 铝镁碳砖 、 铁沟料和镁铬

砖等的再利用研究成果。再生耐火材料的性能接近或达到新产品的水平, 甚至有些能达到优质耐火材料的水平。扼要介绍

了用后耐火材料再生利用的设想。
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