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Development of Energy-Saving Stainless Steelmaking
Technology using Converter'
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Abstract:

The converter-type chromium ore smelting reduction
method has been adopted for the stainless steel refning
process at JFE Steel. Since chromium ore is used as a
substitute for ferrochromium alloys in this process, this
process is consistent with JFE’s strategy of main raw
materials for reasonable refning of stainless steel. To
increase the feeding rate of chromium ore and decrease
the amount of carbonaceous material used as a heat
source, a burner lance for heating and feeding chro-
mium ore was developed. Ore particles heated by the
fame function as a medium of heat transfer from the
fame. As a result, it is possible not only to improve the
fexibility of the main raw material (chromium source),
but also to achieve an energy saving due to the 17%
reduction in supplied energy realized by this technique.

1. Introduction

-) ( 6liHHO KDV DGRSIHG WKH FRQYHUIHU INSH FKURPLXP
RUH VPHUILQJ UHGXFILRQ PHIKRG * DV LIV VIDLQOHVV VIHHO
PDNLQJ SURFHW 6LQFH FKURPLXP RUH LV XVHG DV D VXEVIL
IXIH 1RU THUURFKURPLXP DOR\V LQ WKLV SURFHW LI LV
LPSRUIDQI IR LQFUHDVH XQLI XILOLJDILRQ RI FKURPLXP RUH VR
DV R LPSURYH IOH[LELOLIN\ LQ WKH VHOHFILRQ Rl FKURPLXP
UDZ PDIHULDOV %HFDXVH FDUERQDFHRXV PDIHULDO LV XVHG DV
D UHGXFLQJ DJHQW R UHGXFH WKH FKURPLXP R[LGH LQ WKH
FKURPLXP RUH LQ IKH VPHOILQJ UHGXFILRQ SURFHWV DQG WKLV
LV D 0DUJH HQGRIKHUPLF UHDFILRQ LW LV HVVHQILDO IR LQFUHDVH
IKH KHDI VXSSON R IKH IXUQDFH LQ RUGHU WR LQFUHDVH WKH
DPRXQW RI UHGXFILRQ RI FKURPLXP RUH )RU WKLV UHDVRQ
IKH VPHOILQJ UHGXFILRQ SURFHW DOVR FRQVXPHV D (DUJH
DPRXQN RI FDUERQDFHRXV PDIIHULDO DV D KHDW VRXUFH +HDIi

LV VXSSOLHG E\ FRPEXVILRQ RI FDUERQ ZLIK WRS DQG ERI
IRP EORZQ R[\JHQ $V PHDVXUHV IRU LQFUHDVLQJ IIKH IXU
QDFH KHDI VXSSON\ IKH R[\JHQ VXSSO\ UDIH ZDV LQFUHDVHG
DQG KLIK SRVI FRPEXVILRQ WHFKQLTXHV ZHUH GHYHORSHG
EXIl ERIK RI IKHVH DSSURDFKHV KDYH GUDZEDFNV ,QFUHDVLQJ
IKH R[\JHQ VXSSO\ UDWH LQFUHDVHV WKH GHFDUEXUL]DILRQ
UHDFILRQ PDLQO\ EN WKH UHDFILRQ EHIZHHQ & LQ WKH KRIl
PHIDO DQG R[\JHQ EXI EHFDXVH KH DPRXQIl Rl GXVIl JHQ
HUDILRQ IURP IIKH IXUQDFH DOVR LQFUHDVHV \LHOG RI )H DQG
&U LV GHFUHDVHV 2Q WKH RIKHU KDQG DV KLIK SRVl FRPEXV
HLRQ WHFKQLTXHV SUDFILFH R1 UDLVLQJ WKH 0DQFH KHLJKII DQG
GHYHORSPHQW R1 D 0DQFH QRT]0H ZKLFK UHDOLJHV VRI EORZ
LQJ RI IIKH R[\JHQ WHI KDYH EHHQ FRQGXFIHG *  +LJK
SRVI FRPEXWILRQ RSHUDILRQ LQFUHDVHV WKH DPRXQIl R1 KHDII
JHQHUDIHG LQ WKH IXUQDFH EXI EHFDXVH SRVIl FRPEXVILRQ
RFFXUV LQ WKH VSDFH LQ WKH IXUQDFH WKH HIILFLHQF\ RI KHDV
HUDQVIHU R IKH UHILRQ ZKHUH IKH FKURPLXP RUH UHGXFILRQ
UHDFILRQ RFEXUV LV SRRU )RU IIKLV UHDVRQ KLIK SRVIl FRP
EXVILRQ RSHUDILRQ LQFUHDVHV WKH WKHUPDO ORDG RQ FRQ

SRZGHU\ UDZ PDIHULDO WR WKH FRQYHUIHU WKURXJK KH
EXUQHU 10DPH %DVHG RQ WKH UHVXQIV RI IKDI ZRUN D EXUQHU
O0DQFH IRU KHDILQJ DQG IHHGLQJ FKURPLXP RUH ZDV LQWR
GXFHG DIl IKH DFIIXD0 VPHOILQJ UHGXFILRQ IXUQDFH 7KH
UHVXOIV R1 RSHUDILRQ ZLIK WKH GHYHORSHG EXUQHU 0DQFH DUH
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“HYHORSPHQW RI' (QHUJI\ 6DYLQJ GIDLQOHVV BIIHHOPDNLQJ 7HFKQRIRJI\ XVLQJ &RQYHUIHU

VPHIILQJ UHGXFILRQ SURFHWV

5. Conclusion

$ EXUQHU 0DQFH IRU DGGLILRQ RI KHDIHG FKURPLXP RUH
XVLQJ D K\GURFDUERQ JDV DV WKH EXUQHU IXH0 ZDV GHYHO
RSHG DIl iKH VPHOILQJ UHGXFILRQ IXUQDFH DI -) ( 6IHHO (DVII
-DSDQ = RUNV &KLED ,Q WIKH EXUQHU ODQFH IRU DGGLILRQ RI
KHDIHG FKURPLXP RUH EHFDXVH IIKH RUH IXQFILRQV DV D
PHGLXP RI KHDIl fUDQVIHU IRU WKH FRPEXVILRQ KHDII R1 lIKH
EXUQHU IIKH QHZ EXUQHU 0DQFH GUDPDILFDOON LPSURYHV IIKH
HIILFLHQF\ RI KHDW WDQVIHU ,QIRGXFILRQ RI WKLV WHFKQRQ
RJI\ QRW RQO\ HQKDQFHG I0H[LELOLN\ LQ WKH VHOHFILRQ RI
PDLQ UDZ PDIHULDOV LQFOXGLQJ FKURPLXP VRXUFHV EXI
KDV DOVR UHGXFHG XQUI VXSSOLHG HQHUJ\ E\ LQ FRP
SDULVRQ ZLIK WKH FRQYHQILRQDO PHIKRG DFKLHYLQJ D VXE
VIDQILDO HQHUJ\ VDYLQJ LQ IKH VPHOILQJ UHGXFILRQ SURFHVV
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