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Executive Summary:

This report systematically analyzes the background, technological pathways, and policy support systems
pertaining to the low-carbon transition of process heating in China's steel industry. In 2023, the energy
consumption of China's steel sector accounted for 12% of the national total (NBS, 2025). The heating
processes, which remain heavily reliant on fossil fuels, constitute a primary bottleneck for carbon mitigation

within the industry.

Existing studies indicate that the low-carbon transition of thermal systems in China's steel industry unfolds
in distinct stages. The trajectory generally follows a progressive paradigm: "initially maximizing energy
efficiency potential, subsequently restructuring production processes, and ultimately achieving integration
with the green electricity system" (IEA, 2021). In the near term (2025-2030), the strategy centers on ultimate
energy efficiency engineering, prioritizing breakthroughs in sensible heat recovery from blast furnace slag,
cascade utilization of medium- and low-temperature waste heat, and thermal energy coordination across
process interfaces. This phase aims to maximize the waste heat recovery from the existing equipment stock.
In the medium term (2030-2040), the focus shifts toward structural adjustments in production processes.
Partial substitution of fossil fuels will be achieved by increasing the proportion of the scrap-based electric
arc furnace (EAF) short process and scaling up the demonstration of hydrogen-based shaft furnaces and
hydrogen-based smelting reduction technologies. In the long term (2040-2060), the transition will rely on the
close integration of green hydrogen metallurgy, direct iron ore electrolysis, and Carbon Capture, Utilization,
and Storage (CCUS) technologies. This phase aims to construct a cross-sectoral energy circulation network,

ultimately achieving near-zero emissions.

Drawing on a comprehensive review of Chinese and international research on low-carbon process-heat
technologies in the steel sector, this report conducts a comparative analysis of the applicability and economic
viability of various low-carbon process-heat technologies. It summarizes the developmental trajectories
for low-carbon process-heat technologies that are widely acknowledged by the academic community.
Representative technologies demonstrating profound emission reduction potential and commercial viability
are selected for each phase. These are illustrated through case studies to delineate the rationale behind

technology choices and the development logic across different stages.

Through an in-depth review of case studies—including HBIS Group's hydrogen metallurgy, Shougang
Jingtang's interface optimization, and Boston Metal's electrolytic steelmaking—the report evaluates the
performance of various frontier low-carbon thermal technologies regarding their decarbonization efficacy
and economic feasibility. The analysis reveals that, despite their significant emission reduction potential,
these frontier technologies still face practical challenges, including the high cost of green hydrogen, the
intermittency of renewable energy supply, difficulties in stranded asset management, and underdeveloped

mechanism for cross-sectoral coordination.
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Based on these findings, the report proposes four recommendations: First, strengthen binding quantitative
targets and establish phased and regional evaluation standards for low-carbon thermal systems in the
steel industry; Second, leverage regions with abundant resource endowments, such as Inner Mongolia and
Shandong, to deploy integrated "wind-solar-storage-hydrogen" demonstration projects, thereby reducing
the cost of green energy utilization; Third, accelerate the transition toward short-process steelmaking in coke
resource-endowed regions, while optimizing the scrap steel classification and recycling system; Fourth, utilize
carbon market mechanisms to refine the allocation of sectoral allowances, channeling capital flows toward
low-carbon thermal retrofits. In conclusion, the decarbonization of thermal systems within the steel industry

necessitates a dual driving force of technological iteration and policy support, ultimately facilitating the

industry's transformation into a flexible regulator within the new energy system.
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R ER (2025-2030 ) , MAERRSBETRENKTUWKREN EOMFIRFEHRAZIRE
REZE. AREXR, 2023 FREREKTEFRARLLERNN 25% 26 (PENGIWNS, 2024 F),
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FR2OIH 5 S AR SRR WEEIEE . WHNTIE 0% ARSI
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HTVHNSERASEAOSRNKTURARRSDEN 39.8%, Alt, PERGTVPEERBTESLS,
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FEARAEEEAR
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KR BRTRER B KTLIE KR (Kambara Reactor) MM BRHR T ZE£MNEITm, EFE4R 7~9
FREM (kg/t) K (ZEHK, B8, BRELK, 2022), RRBEDPEERS HEMKTE (Ca0) , HEE—
EENESEERT (KRCH F=. R, 2022), ERLEBHFXARBHRRE ML ANEHEDWEE, BEN
RAFBRENSEMMENE, AMURETEPKRERRENE CaO MIMEEHR, FEMRFETRMBEIR (K
ZM ZFE . R ., 2022),

BNRENKKSERZELDKREENKARR . BENERIRATFRM, MINFERT KR
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80 KR BRIRERSEIZ R ALK, HMEBZRANLEREZEDTRUNA (FENKFTEM , 2023),

IZRAREIIZ O B2 4E KREER £ /29 1300~ 1400°CHIRRSBERS T EEREI KL IR,
RAFMAEPRRNVAEE CaO MAENMERHR, LM EPRR NERHRFNA (ZEK, BE, ®E
i, 2022), RO NEREBEESEMNARMEKE, EIISRENRERE, REMESEEMDZ,
AERIEGIEELMNE, MRERT A TRIENKE,

%= 2 OBEARSEL
il ) HFE BEE PEAE 30%~50% > 30%~50%
BRKim HHEE F> 10~15C EERFRAREIREK
MERMETEE EHEE B> 30%~40% EE IR EEHR
IR B= B RRAEE IERFHE] IS 0
Ve BHEE FRERESBEERT  AREEESMR

FiR: FEREATEEEE




o HARRNEN
F—HT: BRRF (BK) BEHEANENR

AaXxA (CaCo,;) EAREPFRBEESFMEAGNK (Ca0) Wi, FEERAZLKERE (BERE
FIES. BPESHER) , BTHARREREHA,

KRIGABPSEKRERRMAEE CaO (4 40%~50%) , XEERNESKBRTIED, ARIK
KRESHHK CaS #1 Ca, Si0 MNBERNTE, BEIEREE CaO L2 5RN, SHRERFAIFBRRE (£
1R, B, WKEE, 2022), FRATUEBEXLERRNE CaO BEERAE, MASHIEZREAEERRS
BHBZEREHKE, FEDIHE CaO EMSERHBRN, BXTHOMARKIEE, LRETHIBER,
FRERFHAETIIRIE 30%~50%, BRHREARENBEATHENMELY, BERHRTAREFRDEaRE
HE (HEREESR, 2025),

EIHT: SKREANANNER

PKAEMLE, CRME/IRPSTEERR., ERLSSRBELEREP, IRNBRRESNES
BfE, EEFNAREVEEATEHE. BN, BRPRKFERFHENEW, SEEER, MK (W0
BT IPIE IR N LS BROKEENN ) TEHEFIINEIR, X— B D ARBEIMERBINEBNHE ™ ZIREENR,
RENETHaREREEERE,

ASOIZRARFEL 1300~ 1400°CHIRSHMEERKELIBKE, EPERBERTARKER, BE
WD T BRIKEVIRS BUAMBAIRE ., STMEIRERA, HKERERD 10~15C (HALRESR , 2025), =
RE: FKEEELCHNSSIRPRFESEE, B TEFIAKINEIMIARTR, REEBH (B
hREHEOERIR) WEROUW, BR7THIR, RNKERIFERSTHAT SR HRKIEERIERE,

E=HT: RBELESCHEENER

RALETZHFENSSRABERTRE, #ik, FOFMNI, UREENGEHMESE, XEXRTH
AR (E2REXKEB) MzHARMB, B, EPRMAE (Calcium sulfide) EHEFIRPIEKX

SERMHE (H.S) FESSHF, ERNEXK, SEXIRFEENIIGERE (ZER, WE, BEIR,
2022),

ASEZEAEHREEERD 30%~40%, RHREFEAGENMITAEBNREEEEZRK, BERRLT
IRERIRN R, BEENNSSHERUREFEDMARGENGIE (XEE, ZE. KB, 6. =
R¥E. KA®L, 2018), BRANZE, HFLUTHRENEERBHFA, B2EATEZIMINEBR EX
TRk, NeETEAEAEIITREREFELEIN.

o HAMERAIRE

EHKRIEFBIZS, ARNFBREENN 50%~60%, KEARKRM CaO HEESME, ABEZHA
BITEEHE CaONBRBRERMAR, FXEoREEMRIERTINGE . RESHMBELHRSRES,
H CaO MIRMEMRLGTFEEREMES, SERMRNNDZZEEMR. REBEINOHAST, RRET
SEFAH2~3 REFFEME (KRCM Z=. R, 2022), BNFEENSIERRE, X—HEAESHRETIFB
MEREARAARNIRT 3050 MBS R——BIEERBERT, AR EHEERE30%~50% (EARESESIR,
2025),

BB RA 1300°CAHNEREER. LLABA 1.0 kl/(kg-°C) A&, EMIEEHRLAN 1.3MI/kg &,
ZERARTTEEPMEER (4 1.3MI/kg iB) BEMTAGKEBHT, BRTERLSHN—IMI—HEFIE
PRLEARERL, SHEN, ERIZDEELESPS%NSEREARZM TSI FREFEHEAEIR.
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o B IFREREMK

ZAERE, ASHEEANRD “MHER + RELQK + REREN =ZERE, £ KR BRI FH2HEE
RHFERE TR,

o HERBERHIRE

AFABEH R, ZRAREERKIERERD 10-15°C, HRPIE 12.5°C. #RKHEHRE 0.92 kJ/(kg’C) HE,
W IEER TR D RERKL 11.5 MJ, ITEL 0.39 kgce/t, HRFLIE 800 HIEFKKIT, NETHAIRER
293120 1F (XUFESR. ZF. KBS, EiS. RX¥F. KAE, 2018), XEDAERAFEITRSHKKALR
BE. MUKW EM B ETHRAME, BARR LD T RAEINESHEER,

FEEERRESE, AFREMXMBERNE, KREREASOZOEHREEERD 30%~40%, &
BRERBETEE 8 kg/t Bk, FELEHIK 800 AMEITE, WEFERRELN 6.4 Alf; HRXEPE
35% hE, FOURMSMEETEN 224 A, EH—TIRERELE (WK, #ik, W) ZEBHE35
kKWh/t {65, WETHABENA 78475 kWh, IRBHSEERE, W8 96 MiRER, ERSFNERE,
W£979 317 WEARER.

o RAOBIEME

S5EFLSLEMRL, ASEEHEAREBHERGFINERLOU, ERFFEHRRE 6.4 AE, Hp
70% EMAFEREEE, HIRFMERL 1300°CLAERERFEARLAN 1.3 MI/kg B E, WETJEUL
EHL 5824 GJ, BN 199 MiRER, HiR 80% SEMASEMLE, NN FTEUEHRL 6656 GJ, #f
BY) 227 HARAEE,

o BRHEBU T PRI EE

AXRAEDBRER CaO WS RRARNE AR, SER 1 MAKEGLIHIK 0.440 B_SiK, B
NRESFTEAKR3.2M, oD IRANN 1.4 2S00 (XER, BF. KIE. EiE. IXHE.
KAK, 2018), HREWREEF 1000 FIEHKKMEE, FREED 80% HIBKKHEA BTG IEFT,
WELEEKKEL T 800 HIE, EFEMRIMFBFEAN 5 kg/t K, MNEEEAKRN 4 g, RE\EAFIR
BAMXEEE, KR RERSOIZR AT ERRFEFERE 30%-40%, HRLRIE 40% HE, WED
HEAKY 1.6 AlE;, HERXEPES% EE, WFIHEAKY 1.4 A0, B 0.6 FH_SMEHK, LI,
BRIKAMAS BN B BISHRERAAIREE.

X—IHH @R EARMIMIAGER, FERAEKRIRENRIR TLINN, BTHENFLRE +
SRR BRHRE.




R R EULFI B AR

B X6 R MRS ERRARE UL
o BRAMAfZOSH

RETZERENSKETNEERT, HRHAINEA HNEREHRHINEE0 15%, TREEFEL N
BRELBEIEN 10%, H 75% ~ 80% NEKKAEKRE (HAMMAM A, 2021), BT, RESEFE
BENBERLEEY E 10 {201E, EHAIBHIX 2000 1Z2FF, IFEIRE 2800 A, RAFABHEX (PES
BZ£, 2025),

EERNERERAOBRSED, TEXAHRZHF AN, BERPSHRIPMFSNMARBRIBRA

BERNRAERAR, ZHARUTERET EROBERIEAZE 50% L, BRNSRESEEDX

340°CZE 400°C (PEEEHF S, 2025), A, EALMAERAEFERNESREAS. REEPEFRESE
SRHOM, KEMRLHARABIRE, BEBERSTAHALAHN, BREKREELUHE—FRE.

PR LR AR, PEAKXERIEERRELDKREEXBARN, RIIFRTIREH RS
HMRARBEREARERE. ZEANZOBBEEEHRRINRERASENERINEARBES, EREER
HRHRAINENEM £, ERENESBIRMLINKE (FEEREF =, 2025),

R AMREEN T SERFEME. RURME. MERME=A—FNESHRERA, FRITTR
MEREFEFREHRALEA, BEAEBORIRBETE (PESEF S, 2025),

ZEAREBCEEEL TRET FULANE. NE. RANFESTBEZEONNXER, WETIREN
R RS ERATENEESTIRE, SWEN, ZKARELMTFLHNSH SNBSS T,
ARTRELNAEFEREBMMZAR, BEISHRNAIINRET EANSHOW (PFEEREXS,
2025) . ZEARBELERRESER, BElT “RET WRLIMKA”, BIEFREA. BREX., HD
BREDN, BREV RADBKERAZ 70% UL, HRERET AmENEN, HERETIZERE
ZETRFREEN 7% (PIAKX, 2024),

El 1 RG] PR AT EE

E() |w(::::[—£&>¢iﬂ%’3§]

Y onaw  maam

R
S i

i i i i L A
TR TAR D ANR wER AWK

@;&:qr_ @ﬂfm @amm @mw_ @emr_

BRXR dESEFS, 2025
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o HARRNEN

HEN R —E 360m? AN HRET RSB ARNENT W R BREK, ZIMETF 2022 F£7 BiR
ANB1T, FULANE B MIN—E 360m? REH MR EIELIZTT, BRSELZTREEXUL (TES
BE%%,2025),

BER, BREET BEEATUCIEE, RANERET SEERER, BSERRKRAEREI,
WSEERERABBTRE, FLNREMNWNSRESHARRBIFATRSE, FRINMNEEBREH
HRZRAES, RIMATFE, FRINESEEHLRERS, TMRABIPERTENREEMN, X—
BUSSEIL T M“BERIQAN + B— R H R ‘WP AN + AE mERT IR AEE,

NIZHABRAERE, ZIMBXIUT=TEENEN: B%, REBRA——WRLIEHARR
WIFRSEERERRNE PR, BRTSmEHRX (> 450°C) , XMWTHEN‘BEREA, &
A-ARABPEBTEESHNESHER, HR, EE8BEA——MEBABEEEREATRAFTENEN
WANELEH, BETEVHOMEIBRE; &E, BEEA——ERFRET TEMEFLANMRE
R’RE, MRRAMBAUERALMANEEER. RAOKWERES, BITRELHNRIMNNELN T ESHY
RAE (EREBSR , 2021),

« EFBESHIERR

RET MPREN R ARREWEARNF RS NARET 2R E e IRN, ZRARBPEKXER
IRERTERDVESHE, BETEERZSSFRANAHRTRARIESHE , RENKENETILA
B, AIMENERE PRABNES, MQAKRET 2022 F7 ANATHEWEE—L 360m* R4,
PIERREARARRMTS, BTIRFHEMZARRS RN E, RITEIREIERNIRFIZTHEIDIZEA
FETVRBIRAARIET

ZFWEHE, ZRRERN—L 360m* RENBNARE T BENE, RABPESFSHEY
34t/h 1B 40t/h, BINKBEL 1200kW, FEFRIE 400 AT (PEEEF S, 2025), NRELR
KE, BETMHMELIRSITEE, MB—K7E 3 FLAMNTKRERE, BEEEZNEFRIA,

o TRERRHBRBRSHE MHE

MHARBIMAERRE , PR AR ARNZOMERRERERERT MG R AELS SN,
BEFLMRERRET EASEPEW, EREADEHIBASHNERERARE NED. BRE. Sm
BOFRIR, LM AELHNRMNONESHHRE”, INRUETTRARIPHNZFRTENLKEE, EE2ER
BTN MATR, EHRINLHNNERD. BETRE, REERAE, ERFERABARERNEN,
HIERT XIREOERE®,

EWEHESE, RKE 2023 FHNTEN 102, RETTEN I LZE 10 CETE, EFRET
WERMBAEZERE L FPEEE, BRNSREEY Z528M0 6 BEE, ESFIHMED
WRERAERXE B L WIRER, WNKBHFETEHTAME, EFZRARESHRRNESE T HIN
RITHEES, BTXBEESRERSRIMMEHR, NRENGK BL=SREEFERER.

Loh, ZEANTFHEZRENEGMPNEFNE. BT RSB AER LN ENR T KIETRE,
MREENDEAMEENNFRNIRE, NTTHE TERREMAR ZEARESEEWN. 8K, %W, BREH.
D, PRWEK, MRESHRWGEWREBSEXTE, HF 2024 F 11 BH#—PEIHESENE 2656m’
REN LN, WIETZEANARAMEERENNRIFENYE (PESBEFS, 2025) .

o

5

R




3.3 AFAEEMIRHA

(PENG IS, 2022) BBH, 2030 FEFTRETVEKOZOEARBRIRFKLENIEH, ZIBR
EAE 15% MEHBEN, MESEFESASHRIRSNRERS, SMEEREERA, HNETIIE
A RFBERUR M T HEA,
B 26 MGEFEAERARURAERASES: SNAEAT

. FEMRSHRAR

ERBHRAZEBEREBRANEEN  NEKEFRERAMNUCRABRARSRE RE, LENRERL
SRR EFTREANRME, NAREIREFRIE, $XEREK - RN, KW - &%, & - ILIN=AXERE
ARAEGMA, MEANBERKAESHRAERERIRERFL, BEETSERMANE, BFAESTRE.
BapfeiEs]. ReelRrEE L a.

mEZOBEMMERARBEEERENYERSEKERNMEMLCRR, HELDEEBHEMPREOCIH,
iR RIE T PR YR B RS R R,

s BARESREREM

RERARFRET AEREIREFER, BRUKFHEREAN—TENMER. HERERRSE, B
FERARNMHCLIAERETE, ETERARCFEHE:

ek - BIRAEC—EBRR"MARAR: MBCIFNETH®RKENSAESSESRASL, BEEL A
BHAEE - I2AEE - REUBISIE - RIRIEF S, ARTELIFHUERMS. SRRENHFER, 2%
RNBEDTHXZHIRPINERR, R 7T HKERENE, EHY - GENAAMARAEMELZE, EXR
AT, BENREATBEIZEAINT NS HEZEH KR HKEBRBED 13.3% HNEENR (A8
HHRRIRITBRERAE , 2024),

hiEA G REMBARAS RS HTGERNENEESEHPEENKEENEERHER, BRI
RTEEEEMRAFERNPESBHMNARE, BITERRARZH, ZRAESBH RN INRRE, 3
hia G ARKETREREME, BIRTEHIRRNKEERNKOVITIMER,

 RASEMSEREER

MEEIHENBIPGHE AL EIRSERMNENEEADSHEREN— A URENZHET
8, XUTERBMERBT. RERSREXEFLRUNTEEN, HEEEBERARRINEESH
DIFEHRERAE, ATZANRSHRNEEFBNNSERSIME, SPRBX 5% UL, BERD
T IZRERA,

mMETECITHEYR. 2. [HE, =@, EERFERNNEPGERIAILEIRISHEE, X
NeEdE—BRE. £ RS—BHEANEENCEE—EEE. MR ARAUSREDSHENIZEMN
MEREM, FERAEREDRMMKAR, BNEREREBALEEIEE, HiRIEIHIRER#TIZEM
EE, EMTERE—HUHTRE.

o RESHEHMEN

REEE

MEXRATFZAPRELIFIRAEER, REEERFTERERAATH EREEEF AN
METRERAK TR, BIRGENREAISEFEVHNEERA, XMERSIS. BWEEFIIRA
M, BMEETRARLMNRENANRE, 11HETEHRERFWIHTE,
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HEAENREADNREIRRETRAFERANELRA. REMESTRER. RAEKSHER
BR=ZAX, Hp, 7EHaB@MARSENIZORRRELILRK, EREENSTHO®KRE, REMD
RPBEGE, ERARBOWHATIHE 2-3 FUA, BEHENEFITHE,

AR = Bl

MERARAREXASRSBHALESNBHUER, RRUHFAARARACBAEBRSR, BRHEXER
& (nPESEEMPKE) MFERARRS, FXAERGEVHFERMFTFR, NERATREESIK
BRARGR, HBARKARGEBREENAEEIWHEFRE.,

MNFRESRKGNEW, MERANTHEIRITERERERE (EMC) B, BHREFFTITRAKRARKE
BE, BETEM@RIRANOBHRE, XTPRNERTEWTHBRAEA, 8 THRA# 9T,
AERNREQSNKINTET, EASTWREVRETEASHEEME.

o THERRHRBMRSE ME

H IR a1

MEHFREREEE, FENREQSSLIFTAEE 20 FIEIRER, HNEHE-SMHRS 52 51 (RZ
KARER, 2020), X—HHEERL TPIEL 286 HRN—FHKRILCE, FRMARE, RAE ZE2EN

BRATIE, FRHREENTIE 2500 5 MARER, M- SMMHRKL 6500 0%, X¢SEIMERTT I BRIXIETR PN
BiREAEEERX.

PRTY ERNTRERERNER, MERHERSEXRRINENR: BFE, ﬁﬁ#%ﬁb?%ﬂﬁ%ﬂf
FrE; HR, RETRIRFANE, ﬁ?%ﬂ?mﬁx%mmﬁﬁ &E, BEERAERRDT
EFQ&¢MF£EHH,&§T$@IWHEO

RAN AR EFMEM WL BERIFAEN Y, BEoTATFRAEFTLRARBE, BITAAH XA
Wigit, AR P EEBEMARAK, WRAEHFERE, ¥ ARMNETRENIEGEENR, ERTE
e INEREEI,

3.4 SAEIA R

BERSNE TR, ETESNERERRKFERATEFENRAIEEHALTETREERESENE
ELF%%E&K%%W%ESﬁﬁ(Gﬁ) RN ARIEL (Scrap-EAF) EZalE—R R

BHBRLES S XBEEMBEAANRNBMABHERE, EELRENELLORRE TEY K=E (Wu,
2025)0

SGSEPHERER:

EafuasdE, IREHARARESAESREIRELNELREIEZT, TNER 120 FEIEE
TEIR—EF2022F 12 B 16 H24LRE, HT 2023 F5 BXUREIMFELER, BTINEAL
R, SASMERENER IR + BRIFPKRELIZMAM, ZIESFYRD ZSHEL 80 I,
IHEELBIEE] 70% LA E (RIEM |, 2024),




B X6 SEERPERERK: ANER

ANEIRES 120 AESUAEREIRE—HT 2022 F 12 B 16 B4 RE, MMEEPENEIWM
R ‘BAES MHME A HTNEEZERE, MBMNTINERAKERH, E@manu@rmm
SERPEEERRKINE, ARKITUVRSEERMT TEHFR,

- MEHRSEATR

ARSAETEIERARIPESENDIRERS, A2XKERNABUEFESHERSEANSES
PEEEIAESKRA, MEMMEMAR T SES - ETHRAESPIEEREIZKE, 2024 F3 8,
EKEH SRR ETHRAEINP MEERREIREERSRREXNSNIME, XSt FRE0E/\KEHK
HUEEARTBZ—, ZREBESHENERERHKSBIPENEES, EATENESRANSKES
Iz,

MEXRASMERLEREE: —HERKIPFESFEATELR, KREBREXI 100% KEakk, 2024
F9R, MERNNAESMFENERSEMBEEF, FmEHEE 100%, BRIETRE - B - RN
AREEZET1THE,

MEENATHAUNEERMER, PARBEEARETHFEERARNIESERIZHRENF
RE, B4 ' mE SRR, TEH—A8REEER., E—RALMTHERT ZHEEES, HBRT
BEEERHTRAEIRNREREIET.

ZRANFRRIZSAPEKRILEIL 81 UL, RERMSSUFARSNEEIRREESE, KA
REEFASSESFrASHT akERRRN, EREREREK (DRI) , REFMASEHRIKES,
WiRsk B s T —aiREnk.

& 3ANSEBIP TR E KR AIEIR

BRARLER EREIPIS AMSAETS RFAIEE

RHERGRE > 70% BENE
RRSSHRE 1% 8:1 Lk EMEREF
FREEME - 945% EH KB E FR— AR
LN ERVES =93 125 10% Lk B E R

JERIE R M ERS RO ERIMEES BRrE

TR REATEEEE

o IZMHAFHERMK

EEABPIZH, ANPEIREREFES. SIPRESTEERES, BEXINHAZE 1000~1200°C,
ABPREGRRERMEAN, I—IRERAELANH, BTHARRER, ANPASHNERYR
75%~85%, BMMRFFEXRE_SMiHK, SEBPHREUETARIPRSZ, SIPRERERET: 055
B ARRRN,;, OQRRSERAZEFNOMIER, ORIPASSIVEBOMEIA. 2024 F 3 BEHMNE
BRI AR R TEERRERE, #—SRBHATANSERRED B BREMHR, REEMHAR
REN_ZIREKF,

REASPHEEKP, EXREEXFRFNEREERF, EREXDORIRE, RESKFIAGKRAEHREN70%
AL, 857 1 EERLHEFE 400~600 T2 (kg) &k, ERAERSETEHE, BTHARRITERS,
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HEFIRAB U EXREHEHN (PEKETUNS , 2024), SEZPUSSHERFMEEZRR, 7
EATERNEANGE, EPESPHNESL‘TER" TZHEMRBNSSN—AHEK., B RER
HNBHHARIERT TRMAIRT, ME TREVRINEE, T NRRKELM 100% ZEEPERERZHEM,

RAKREIZ D, SIPFFERSY NIKET ERPH, REIEMKEERSEEEXEEKRY
MSERE, BTHagRER, SERIFIERERRT KA, TERELRF, ARCRIUEET
2%, EEUUERERAKY, RBETREMNKEAERIF, X—EENEREAEINT “THFR
BMABR——IRE / IKE T RHRA RN RS T 2HER. £8 CCUSEA, MBLFERERIE
[R¥% (DRI) SIE "SR 125 T, #—FSLM T HREVRLHEIR,

AERRREAKRED, KNERESKE 75% HREERSIPE, EUERNEARESIINGE, SFKF
RIER. SIPPRERMERRE ., RRBONNREMENREHRR, ESHEEETNRUKLE @
RSOEXENESRAEMRK (steel, 2021), SAEMBEEZREBIPEREETL, DRIFRE
ERHEANBIPIAR, BPUBREATERR (BULENFER) , BEURBTBERIR, SMTMNHERE

R E BREEATHNRARE, 2024 F 98, MERNNARSFNERSIAREE, FREEER
100%, MHET “REB—RI—FWN FARBLETITE,

« REEASHEEN

IRELE S

TAINSAEIMBERAT STARAERER, RREMERE, MBKIGUNERENIEEAR, [T
REERERIBFNERSERSR, X tCWFA, BRESE. BEXE NEIERO BT IFXE,
& T AREM,

IMB—ETREFT 2021 FE5 BAHTI, 2022 F 12 BERIRF, BIRABAN 19 1MNE, AW TEHHIR
BiTEED, ERSREL, MEAEXERFETMSEREASHENESE, EHRIESALHENE
BRI ERA,

A= B3R

TTNEREHE T A + i + NP —MEEWIER . ERAER, MBEXIET SASHANT T,
ErEmERE, RIWAALBEKSIHENM TR, EIALEE, RREHTREEINEMNEIRIAT,

2023F 78, REEENEESRESHASIASEEEE DRI F-REF B EHEIERMESS EBWR,
ENERAENASRINITE, FRERSIRENEEZEIERARMIESG, EXFSHMEHALE, XKRH
AWK EFRARE, EFEWENEARZ T ROTENERE,

BT, JTNERABKESIAE T WL HRRERGE T (N E R R R A BME (2023-2026) ),
BAOTFHERR6+6+5"BIEBRHIAN, EN. ESHHINTRENRE, X—MEASEETRITHIHLIR
BT IERIRR,

s THRHRMRSHE ME

I iFE

5% ‘BiF - P KRELIZAL, {gNSAEREIESERD ZSIbRHEN 80 A0, HHE
EEBEE] 70% (RMM , 2024), Lbsh, TRBEEREIFINA CCUS AR, £-EEHIZEEXR % (DRI) oliEsk
“SBREY 125 TR, H—EBETHRBHEER,




SEEHRRFRS:

ARHETBEREERATLEN SEBRERRAR LS TU/RE B, F/~ 30 A HSEGH
RFEESRBEELEH. £41500°C UEERBA, %A (84%) BIFSES (H2) Mk CREK
#) RERN, ZIREERBPUZRUBRNAERIRRBES, SEXIUES 1 AE, BOZaK
BHEN 11.2 Al (ARG BEBXRZRAT, 2024),

B Xf SEEREE: BRE

- HBEMRERATR

SEBRIEREARARTEERFNS —MHRAERE, ERRERBERERIFEENNEEK
UIMERERER, EXTERASFIZPNEMIRETR., ARHERERIXAR QLGN ‘SEBERE
BREAHASIWRE E, RARHEBK WE BEEIMEXNTELIRN BFEINIE, SERK
RN IZHER,

ZMBNVNTFARARGSEMH, BRE 109127k, FF 30 A SERMEREZSHEHBEEEH, MET
2021 F 4B 12 HEXTHBEABEEHK, MEEHAEUNEEBRIERAGRARKINE L,
2024 %, IMEEMERRE, RINLIUSBEKELTEAT 53 A, FR7xENEG C1. C2 TIiRE,
WO RIXT BB AFEESRITAE (WRHEARRERAT, 2024)7,

2HBE (CISP) IZ4T k& EHk

BR*R 58RR
o BORARERE

EBRESEBRERZAZOE CISP (Combined Investment Smelting Process) $1TZ, %12
HERERRSERREAZERARUALR, RSHABUNSEBHEREAR, SEASFESIZR
B, CISP IZH ‘SAS" 5 BMER"HES, T4 1500°C L EHBRIEAN, % & (S BEiNS
85 (H2) Mk CREE®) RERN, HFSSNERERZFEF ALK (CO) , SIAESRERK
HINEE RS, HEONHRKE, ZIREBERBUCERNBEROAERITRE RS, SEIIE
1AM, FOZSAERE 11.2 A (AREERRBZERAKRT, 2024),

16 | ST HARGRBLIEE: BARRBSIH



ZEAREGRMENM . IZREENSR, RBERERSBERNT R, BRTYEETRN
KE, ZRARBUET &, RE, KE=1S8EHE. B5RIF. SEREEEFRLMERT XENZ
Sm. SR EHN, —SARAERERD 38%, [EASYHBRLD 48%, TR HEBUR D>
89%, b4h, TZHAHIRPATERETRIAMRSAE, IESELITHRANRE RFIA, gBEKLE,
RTYHEESABUIN, ETAEINNE/NITEE 4 FER, LMTRIFNERFA (AREEBEKREZ
KARIT , 2024),

o XiBRECIH

B A& “ BB ALE, BINEHE HEERKES, ESEE. EERARI|FENEEERZ
DT 18I, RINEF 67, HPRKPEF 9, XPBIRERFBHHINTEESL, BRTEIMIAR
RE“FlETEHE,
* 4 EREEEBEERINE X BISR

AR ERSPIE BERSSEGERER

JRAEK FREMS RO S B E BRI 2 &N
TZRiE e (R4 - -BYP) ERE THE
EEEIES £59:3 oI B AR BHING REIRER S A
[adl-h1-E 5 EEEk SETEEEHR FramMINES
Er s BB IR ERRE KRBT EET BEoE

xR (FEREAFEREE

« REBENASZFUEE

SRR EN

ERTIMBXRAT “BEFEM INeIFRIE, AW EAEES, BEaRHERHTHREX, MBS
RE 109127, BTEARBARECIRE, XfEXEIHIFHLNFSISCFHEROFEMHESR, BT
BIETMER (WS HEARRIZERAT, 2024)%7,

MBERETHEAX ‘WK BHREIMEREIRENSE, AU THASISEmnESRESNES,
REfiE FFEXEESNETHA, BT aalEIMIARSHEREAR, R TIRENE.

AvER 5hiaEM

ZREMBEITEHRFBEME TG, mTRUBTFXE. 5%, SENZBESEMENSIRESEE,
XHipEMBERF T SEENVMNERRSE, RETrailIESCNSHMESS.

MBEFrNHEES LSRR EAFHENEMMZY, I ZETFS%. %BE. XNBHEH. 5180
MZREESTEFERREBFHTRIVRMISSAE, XfhEW., SEimiaEi, PIMBEET
RIFNA T Ra=s,

MBS TFERBNFEHRAE, HAGKIREPFENSEYMRSATRT AR, AR RBANREMRE
i, BNE, MBKRTHEESHEBEI, FTU@INNENTEIESIE 4 AENSBEN, BHETEHIINEF
W (WS HEARRIZER/RAT ,2024),




o TREMFRBRSH ME

HIR e iE

SEBFER CISP TZMRL LA THREN, HEEASPIZ, RBHNMREE, MEAMKINE
MEAEHKELREER, FamRAXEBSAFEEHITE, N TRESKFIGRETRSMHER],

TZERPTENTRSAEEEWFAE, BFARSE, SMTRRERBRIAE, KAREMRES TR
FAME, MO THEERER, MBNMRINETIER T SEBRMERRAREIVMRNANETE, A
WMERIT ARG BLIR M T MEI R AR R,

BESXL

AP RABE LR DR

SERPERERNSERMERARTREASNRREEZRARE, SERRNERLR. TR
ERIPRAEESSBIPERERE, £ EHN"m, ERANAERS, EXLMAMEWANA,
RRESEBERRANTUEREE%K, SUERPRESME, BRAENME, EaEER
RRZEFFEEEZRFENMEX,

NAEE, SESPRAEERLEAERSNALE, MEEERERRACIFMEER, Btz
EES. NFREME, IRUERERSEHNY, BERETISEHELUTE, RENEATEE
WIS,

PESEERAREFEAFTWMTEMER, RE+ERBBZARRAMME 9K, BIFLOKRAE
MRS, SIRSAEMNNKTIRERENEERE, NIRRTV RERLRRHPELTR.
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4, HEEESEN

4.1 PEINEKITIE T SHMBRBHERIEE B

RARARKETIZEERMAE. HRNDEBFMRIIDEK.
RIEPENSKIUHESERERE (EA) NHRR, PEREGNSH - BIPFKREREETE. &
TR, £ 2030 FLARIRELIMAMENIREEE, IRRERPAPEWXTI TZHATEIVAE
HB B TR ERRAERIVRELR, AMEERAORRZELSRT, KEERRATEFRIRMR
HEIE B & T %,
SHASHRCNAPHNSENMEERSSNFHEHEEE2ERHNETRERAERABENEE
R RIFFERZREELFARFA (RM) NEHAS, SEEACARHUIZAERARA LEREAEREREY,
BRARBWVHZRTFEIENHEHA, FEHXRURTBERRBNNRERN, B, NMKRZG@E
PRERENEEAMERIZEN, EXNENENE. RRNNMEMNENATRNRE TREER,

I HRSE I N KT W& SEaR P A B AR TR AR I MALER ", BRI A BB, k%, FIASHEF (CCUS)
BRAR., XEERFEBEERARGRERES. AM, UEEARNKARAERSSHAANERLK, BETW
ZBREIRIA . WDIRIMAVE IR P48 e R LA AR R ;m D Bo SR EN S . AT SR RS SIF AR IR £ RV AE
RS HRNEMIRFEM B F R RBIREARNESITRA, FREWKTIEEDSIFR PN B REISZI,

4.2 BRI

4.2.1 RGN ERIT IR EREARBUERE Z

SEZRERBER, EXBERRFINERAEMTRES, NMREENEBREAFESXE. 2MER
B RERE R AE AR, PBMTRER, RAEKE, B4R, REERLASXRERNEENASF
BirfE, HAEEERMEAER, IZREEMRFARE. CCUSBEXRSALTE, WHEAR. ORC,
TRT, CDQ FERBRARREERFHTREER, ANEINTIHESRNETNG, S=FRRE=S
IHEFRBERARSHARURGFEER, DURFAEES TN, ARERBESE, NESWEKEK
HARARESN S EMHRITHERE, HMRAOK. FEEH. BFARDMERAFBEAINTL, M
AMBRESHZIFNE, WERHBATHESHEVEEMBELHR R, REERUBMIRERELH
M, RUETERESREFAREL, ReLRESETLERERRE.

4.2.2 RSB RF SR ARSEBRMBTARMRICNA

PAREARKRNTBERREEMKX, TRIEEGSREENXNERRME, HEER—MEETE
SIMMMBVEHRINE, HEE NAFR—SENK THHRIFER, #HNESS CISP SEBRB AR
ERE, ITENEERREFIMKEHEITRNRET I,

NEARHENARREEXAEFENL —HXNAEFHE + SEEERERK —AFUTERE, HEREB
At BREARZSESEFRTETFERECRIFSHME, RIERE IRFEH SRR, LR L,
AREENSREFENFEWERBEAAR,. AMBRNESFEZEMRRE (WREHSEE. REfiz




RESE) , ENRBESMAREM, HUBABNEMEXBEMIRBORESER, PRRENEZSM
NEEA, BE, SREF. BEARMRITUHESNINEDE, BRESENKTINBNHEIERZERE
FRESERMRENNERARRKERX, BUREHR—. IKENTESINERR; RIRHEDBIENHK
FRAAERMMSRERMER, EZMERHN. REKAESKEHHTRNERS, MESENHKK
ReEIWERRSHET M,

4.2.3 EERFRF EMXBIPN G LLEEX R

it WA, WRSERRFESEMEK, NUABERASIM, EHEHLS WA SRR R
inEEE, SREFEMREERATENERIER, AEFUHER. EREESKKIEE,

WA, SALELHNESBEEIES R PR 2030 FEPNTELSELEEANSTENETN 10% 5
15%, AXE W BNSRELN, ENREEERSZEREN, NHFLIMBHARH. KiREE
W ARBMANRATFREMAST, REMNEE WE " SIATHRE DM EREIF NSNS ERARE,
AECREIERHHESE., BN, ENRELEEERERFEER. FUVEMSEARLRERLY, HIEER
R ERET B KR EEERE, TILETERBARET WEBET LB X T IR E 4988
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