A2, BE#ELMESET IR KE
R, ANORIM., SEHSENE,. AR5 HR.
ASHEAREFELREME R B A BREY, REEAZK
HEMNAFERPPOEREBRE, HSWTRER
R At & K R BT MR AR A R AR . WEK T LE R
REM TR AURBRSFHERMEERS, H
AFdBEBRHMRESAY. SO,. NO,. HREX
EABKFEMERB R THREITRKA,

Berry %8 21 H 2 M Tk K RBEHIE T, B
FEMER TV BB B RIFIEA 5 Y 51T L i v] 552
REFEVS S, BN SERH N Tl
Y, EFE, EERTERRZFNER, &%
ZEBL A R R AL T N O 285 4R 38 T A 30 & B3R X 1Y
B RB NG ST ARG, A RRY
RA[HEP R =K.

F—, LT W, BERBERE P OB,
WMAARX—EREXBRIERITRKENAS
W, XFRARASEREE, ERUESBASG
BN RS, BRARAAIREREN
B, AR—AATREKEEE,

B, MISRHRHETIRE., MRELENE

(B8]
(fEE®]

2000-07-19; #EEAH 2001-05-09

. 200149 A ETRERFE Sep. 2001
5 3B% M Engineering Science Vol.3 No.9
N= Ve o
[ BBk T Mg I A
il] ﬁ’ -I-i%ﬁ', ‘i#-lﬂ‘\-}f'z, *ﬁ’%ii
(PERFERAI LSRR ITENAEFKERE, L 100080)
[(BE] S THEBELLISRO=FHE, RENEO WM ZE S LHEEET; B Saldanha e 1
WEF LT AL, SARENFARET - ELTEEANMBIRNBEEEF LY, ERAWEK %
B
[XEIA]  MWET; HisdE™; BEEEH T L
L 3= PTG RS HATIR A . R R

KA FEREEH, XI—HREEFELUHEAK
BRE, “ERARES, WMBRMAEEA,
BEMNRAE LB REE, BHRESER, N
1995 £ 5] 1999 4, BNAEN T AT ILBXEEA
6.14 {ZTCLALHES R BT B2, 78 4 b i £
RUTHRESHNESR, XHEBATRSAD LK
—EET .

B=, LHEBET, —MESN— KL
Kug, EHARSHFEMNIE LB R ERTE R B4
BLZER, NFR. EF SR EREXRE,
RWE TV HEEHE” T2 2B ENE Tk
BRORARRE, XBERATFELRMEHK
BARFT R,

2 HEEAF

BiEAE™E 192 FRAEEARERRKS L
BB R AT RESE R R I et A A A0 Tl 35 B A 5%
B R R SRR RO FBEZ 0,
(PE21 HEWNE) ERBFHEHIATIELER
., BELWATREERNERTRZ —, HHHE
WA, RERTHEANMINTENTAEMEMAA
SR VT VRN BB IR IR 1 IR B 0 3C R AR PR O B R

X8 (1975-), %k, WHEBMNTA, PEAERATHRSHRAMELHRE



78 hETTEME

B3%

S5 R — R 0 R R S5 A 1 26 7 3 3 L
RIMEHE, KEYHRA . FRALREHEL, R
RFEEERZH,
WA R A BSRREOBE, A 20 e
60 ALK LN T — RIVM WA B, 74 T H
BLEF I R AR (% 1),
®1 WEEFREAREHRRED

Table 1 Evolvement of clean production technology
BRI |60 41| 70 44| 80 448 | 90 4 1R
* o R
¥
]iaﬁm&a
| S0 R 0 4 B R 92 0
o L B A
R it B 40 9 B T ) B R
- JEUR 26 4% ;0 3R K 7 ) A
o we e | FRAEA &R
g | WERESR,
b e i ih 330
1] 7= i 9 W

R AREHRN . B BERAMT L EY
AT AL B LR B HEBOR AE , A BE AR A L A e 15 e
o) R, of 2 4 AR DA RE B A0 M B T B R Y
st ife, SHEEETREE -BMHAHME, K
H A H bR R YR S BE TR T FE /s LAk B B 9 B
KRR T A R W B R AR . PR
18 5 A0 P A P S5 o T 16 7 i SR G B SR BT TR B9 B
AL, IEEAREAE . BY A BEEE 2K

B, RERHFAE RAESENSE B/ ML, BAEEA
FEBCTHHE R UJFURE | ok B A A 0 B O B A
B, BEYER. FEMMERROHEEIER, ¥
ERMXITEAILG A '

FEMBEA TS BRPLEEE™, REENE
TLZEAYE, ELdBNHEREE. THEKKRS
hR R RS, HTRENRS SR HELEM
B R B GR IR, B R G  BOR Y
SO, i HE R 43 51 o 9Bk Tl B HE R 9 68.2 %
1 73.7 %0, MR BKF VOISR R, A
FMEKBEHTHETLAREFHRE, HEER
BRETLZBAMPHREREMEBHE-BHT —K
o MERFEKELY . BREP . EREN T ZLE
Y ARG L R HUE S R AR R
i JR A UE S T R PR R AT LA HE BY SE B R 2 1R
ﬂ:[s~8]o

3 R

M 3dE Saldanha W) (B 1) FEENK S
LT T mEEES, HTZIRT2MHAR
70 %P, B Corex A K JF T ¥, Midrex
HEHKBELTZ, AP hENmEREEHEER, ¥
Corex C2000 /4 i) K B F R L R CO, B 1L T
FFla, FAE Midrex HERRENME R SIEK, B
Corex 7= B9 4 8 Al Midrex M H X R & HIE R
M HENEE, S, AETED, BREKEN
ME, NMERT —KRTBMGENEET™TZ,
Saldanha |8 ) BB W N 11X 10° 5T, 1999 4 1

B 1 ®5dE Saldanha $W8k/” #E 5%
Fig.1 The company profile of Saldanha Mill



oM X

ME: PEME T MEEE™ 79

ARERTHR™ElT, BN LEREES, Ny
A A Corex B Midrex P EHRA M RFE 16
he TI @A 2X10° t &k A H 125 < 10° ¢ #
W, SR ERSNIELAH 320 £T, ALY
WA, ) ERNEFT L, BRI RPAE
EHEHFEEKE, BAERFWNTHES S,

4 RIFHFE

RFERERKSNWRT AR, RO
FEHR M T BT SR WAL 3h K 8 B8 3 T
2 ERBEPEREHRA T MRS
FBER R B, BEHFNTZRE. L2
HEAHERT R, FIRARE, B THEER.
R4 MBI EIRERAE TR,

RIZHERZ—ETRIHORE. ERER
FOREREM E, R SEANRANES, EEK
ATACRE B IR, FR HEAT 80 8 i (8] 4% B 75 B
B, TRRATHERSER, _EHEEREERE &
(WA 2), EESERP B, &itAE 2R EF
BEAER, BBT MK HEE, EEHRI KLU
fEE BB | T Wz TR NERERE T B E
REIER, ZBRPTHIRANERE, EEF
RO 4E 1 30 (6] AT AR RSP B 3 B —E BT . 7MY
FeshHy 4 £ A0Sk 7E P 3R T Y AR b 4 B K AR
B, AT ke EEER EHERRD . NESER
BEAKBESSA T RIKBT B REM, REML
MR RS, 7EH AR R R H#E TS
FELFERE. RINRATHFEFRSZRMUB K,
LA R KT OB IR 454, 7EPR PR, BLBE 500

~600C K X3, CO 7@ 3 M BRULIRET B IR
T, B AT AR Lk R4 5618 0B Y W 3h S UK .

# T n

BS «—

e —.pf‘%u:]]_ul:\cé'ﬁ._

B2 MERMNBSERFREE
Fig.2 The smelting reduction furnace after

rebuilding (schematically)

ERFZF—-RINFHIBERMBEZSHRE
T, BBERNBSEREY, ST hHHEHAK
RCO, B BMEREFELEEER, WEFTEY
BERREEHREFTZE, mE 3 fx.

" BTh R
* RN
S e e
. e | ¥
N Eﬁ > b
HEH | T;J*
aal LT
R.CO, 1% DRI
Bk

B3 MERMBSERIEZRERER

Fig.3 Schematic flow sheet of the smelting reduction process after rebuilding



80 FEIERRE

®3%

BN TLEERRSERY (BPBETR) .
P B CO, . MummmBREERFEER
PLEEA R . B B2 BR R B HE Sk Bt S Ak
BRBRERFE, #AB CO, ¥, AN CO+
H, SR T — %4 BESF AT A B ST
BB SR BE SN, KR4 AR M I P28 T iR
B, RAEAAEERRSAKEE, AT4E>EH
& (DRI), REESHRLMSAKRERERS, T
EEF AR CO, &, AR ERE.

B XFHR, AR IS Y S, R4
—EEENABES HNESEREF T,

R EHNILHER, REBYT KBH/IERE
1 (300~1000 m®), AT EHALLLIPMRER (300
m’) ERRE, BRIVEEST KR HAE,

5 & &

MG T RERZFE™ L, RATOHGEE
BEX—TIVHER, 1996 88 Tk SO, HEMK
BH97.8x10°t, ZLBETWHESE 3 6L; Hl
HERC R 44.0%10% e, H2ETHHREN 6.2 %,
B 4 f0; AR 105.3x10°t, 2B
HEBCR20.0 %, BE 2N, £LE, #24
SEBHAREA K PRN&S, WH A ERERNT
R 35 B3 AL A T B B R Al 2 [B] Y ) K R & R
— AR RS, MERANE T EE™R

M‘%%#"o

% & Xk

[1] Berry B, Ritt A, Greissel M. A retrospective of twenti-
eth-century steel[EB/OL]. New Steel, http://www.
newsteel. com/features/ns9911{2. htm

[2] http://www.shougang. com.cn

[3] & &.FHE. VL. HHEFNBERREERHR
BEERD]. LITHR,1999,(3): 20~22

[4] +H21 HLZLAR. http: //www. acca2l. edu. cn/in-
dexc6. html

[5] HEBER. REAKT LS LSS RYHR
B’(]). 498 ,2000,35(1): 63~68,82

(6] ExH.FEE,BBLE. HREEFERMNE
(J]. RETM, 1999,(4): 30~32

(7] 3k 21 HERMETLI]. Wek, 1999,34 (¥
F)):36~49

[8] LiY, XuZ. Smelting reduction process for iron and
chemicals[ A]. TUPAC CHEMRAWN IX proceeding,
International Union of Pure and Applied Chemistry,
The Korean Chemical Society. September, 1996, CI -
3,295~301

[9] http://www.ssteel. co.za

(10] ENH. EFRYVMEASERREEMUERE(D], $
BRI TR &R FTE L %08 3,1999

(11] (FEFHFLEIRBERAS. PEFEELE 1997(]].
b5 E IR AR L R4, 1997

Clean Production and China’s Iron and Steel Industry

Liu Chao, Wang Lixin, Xu Zhihong, Yang Zhangyuan

(Institute of Chemical Metallurgy, Chinese Academy of Sciences, Beijing

[ Abstract ]

100080, China )

Three solutions to the pollution problems of iron and steel industry in China have been discussed,

among which clean production is obviously the best choice. As a “green” steel mill has been successfully estab-

lished in South Africa, a new smelting reduction process based on rebuilding the present blast furnace into a mul-

ti-layer fluidized moving bed has been proposed according to the present situation of iron and steel making indus-

try in China.
[Key words]

iron and steel industry; clean production; new smelting reduction process
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