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ABSTRACT

ChinesesteelindustryhasmadesignificantprogressonreducingfreshwaterconsumptionandCO２/SO２/
COD (chemicaloxygendemand)/dustemissions,andimprovingcomprehensiveutilizationofsolidwaste．
Somesteelcompanieshavebecometoppedworldwide．However,duetothelargeoutputquantityofcrude
steel,thewholesteelindustryisstillahugesourceofpollutants．Atpresent,environmentalprotection
standardsareencounteringchallengesoflackoftechnicalsupport,taxationpolicyandotherissues．Steel
industryiscurrentlyfacingenormousenvironmentalpressure．Thedevelopmenttrendsofenvironmental
protectiontechnologieswerestudiedbysummarizingdifferentdevelopmentstages．TorealizethedevelopＧ
menttargets,theindustryneedstocarryoutitsresearchwithindependentintellectualpropertyrights,
developcomprehensivemanagementsystemsandestablishecologicalchainwithotherindustries．Thiscan
notonlyraisethelevelofenvironmentalprotectioninabroaderrange,butalsoimprovetheenergyeffiＧ
ciencyofironandsteelplantsandincreaseaddedvalueofwasteutilization．Finally,２３environmentalproＧ
tectiontechnologieswereproposedand４newenvironmentalprotectionpracticeswerestudied．

１．Introduction
　Recently, duetoserioushazeweatheremerging
inmanyregionsofChina,itisurgentlyrequiredto
improveairqualityandreduceindustrialemissions
from typicalindustries．A seriesofpoliciesand
measureshavebeenissuedbythegovernmentto
guideindustrytransformationtorealizegreendevelＧ
opmentespeciallyforsteelindustry．
　Ingeneral, thesteelindustryreferstocoking,
pelletizing,sintering,ironmakingbyblastfurnace
anddirectreduction,hotmetalpretreatment,steelＧ
makingbyconvertersandelectricarcfurnaces,secＧ
ondaryrefining, continuouscasting, hotrolling,
coldrolling, deepprocessingandrelevantsupportＧ
ingsystems, excludingferroalloy andrefractory
products．
　ThemeaningofenvironmentalprotectiontechnolＧ
ogiesforsteelindustryisthevarioustechnologiesof
emissionmanagementandcontrolineveryprocess
mentionedabove[１,２] ．

２．CurrentStatusandFutureTargetsofEnviＧ
ronmentalProtectionforChineseSteelIndustry

２􀆰１．EnvironmentalstatusofChinesesteelindustry

　Atpresent,theChinesesteelindustryhasmade
remarkableachievementsinreducingfresh water
consumptionandCO２, SO２, COD (chemicaloxyＧ
gendemand) anddustemissionspertonofsteel,
andimprovingcomprehensive utilization ofsolid
waste．Somesteelplantshaveachievedtheworld
advancedlevel．However, duetotheincreasein
crudesteeloutput(Fig􀆰１[３] ),thetotaldischargeof
pollutantsinthesteelindustryisstillhuge,andthe
environmentalpressureonsteelindustryisenormous．
　 (１) CO２emissions
　Comparedwith２０００,thedirectemissionsofCO２per
tonofsteelin２０１２fellby３９％;however,thecrudesteel
outputincreasedby４􀆰７times．Thus,thetotalamountof
CO２emissionwasincreasedby２􀆰４times[１,４] ．
　In“theimplementationoftheBaliroutechart—
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Fig􀆰１．　ChangeofcrudesteeloutputinChinaduring
２０００－２０１５．

ChinesegovernmentontheCopenhagenclimatechange
conferenceposition” (May２００９),theChinesegovＧ
ernmentannouncedthattheCO２emissionsperunit
ofGDP(grossdomesticproduct)in２０２０willbedeＧ
creasedby４０％ to４５％ compared withthatin
２００５[５] ．InJune２０１５, theofficialdocumentwas
submittedtotheIPCC (IntergovernmentalPanelon
Climate Change) by Chinese government[６] ．On
March１７th, ２０１６, the ChinesegovernmentanＧ
nouncedthattheCO２ emissionsperunitofGDP
willbedecreasedby１８％ attheendofthe “１３th
FiveＧYearPlan”[７] ．
　During２０１３－２０１５,ChinacarriedoutCO２emissions
tradingpilotsin７provinces (cities),and４２provＧ
inces(cities)carriedoutlowＧcarbonpilotregionto
explorenew modelsoflowＧcarbondevelopmentin
linewithChinesenationalconditions．Chinaplanned
tocompletethelegislationandadministrativereguＧ
lationstoestablishcarbonmarketin２０１６, andto
carryoutthequotaallocationandstartthenational
carbonmarketin２０１７．Eventhat,fortheChinese
steelplants,thepressureofCO２emissionsreducＧ
tionisstillhigh．

　 (２) Freshwaterconsumption
　ThefreshwaterconsumptionpertonofsteeldurＧ
ing２０００－２０１５inChinesekeysteelplantsareshown
inFig􀆰２[１,８,９] ．

Fig􀆰２．　Freshwaterconsumptioninkeysteelplantsduring
２０００－２０１５．

　Inthisperiod,freshwaterconsumptionperton
ofsteelinChinesekeysteelplantsmadesignificant
progress, whichdroppedfrom２５􀆰２４tin２０００to
３􀆰２５tin２０１５, withareductionofabout８７％．
　 (３) Pollutantemissions
　Thedust, SO２, andCODemissionspertonof
steelinChinesekeysteelplantsdecreasedsharply．
Thedustemissionspertonofsteeldroppedfrom
６７７３gin２０００to７１１gin２０１５;SO２emissionsper
tonofsteeldroppedfrom５５６３to７４４g;CODemisＧ
sionspertonofsteeldroppedfrom ９８５to２２g,
withthedeclineof８９􀆰５％,８６􀆰６％ and９７􀆰８％ reＧ
spectively[１,８．９] , whichshowedagreatprogressdurＧ
ingthepast１６years．
　In２０１２,thegenerationandrecyclingrateofsolid
wasteinChinesekeysteelplantsareshowninTable
１[１０] ．Thecomprehensiveutilizationratiowas９７􀆰０１％
forblastfurnaceslag,９６􀆰６２％forsteelslag,９７􀆰３７％

Table１
Outputandutilizationofsolidwastesinkeysteelplantsin２０１２

Solidwaste Output/Mt Comprehensiveutilization
amount/Mt

Comprehensive
utilizationratio/％ Utilizationmethod

Blastfurnaceslag １６４􀆰６１ １６０􀆰０６ ９７􀆰０１ Concreteaggregate,cement,etc．

Steelslag ６２􀆰２８ ６０􀆰６５ ９６􀆰６２ Recoveryofmetalliciron,buildingandroad
materials,slagcement,concreteaggregates,etc．

Dust ３８􀆰８７ ３７􀆰７６ ９７􀆰３７ Backtosintering,recoveryofiron,zinc,
carbonandothervaluableelements,etc．

Rollingmillscale ５􀆰６９ ５􀆰５０ ９６􀆰８１ Backtosintering,steelmakingaspowder
metallurgymaterials,etc．

fordust,and９６􀆰８１％forrollingmillscale．TheutiＧ
lizationratiosofthesolidwasteswerequitehigh．

２􀆰２．Challengesforenvironmentalprotectionof
Chinesesteelindustry

２􀆰２􀆰１．Morestringentenvironmentalstandards
　In２０１２,thelatestemissionstandardsforsteelinＧ

dustrywerepromulgatedbythe MinistryofEnviＧ
ronmentalProtectionofChina(Table２)．
　TakenthepollutantemissionstandardforsinteＧ
ringfluegasasanexample,thecomparisoninChiＧ
naandabroadareshowninTable３．Someindexes
inChinesestandardsarestricterthanthoseinforＧ
eignones．
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