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Abstract: The current researches and development trends of oxygen blast furnace process were summarized
and discussed from the perspectives of mathematical model, laboratory experiment and industrial trial.
Moreover, the profile design was discussed in this paper. The results show that proper direct reduction
degree and thermal reserve temperature should be determined or used in the static simulation of blast
furnace process. Meanwhile, compared with conventional blast furnace, the change of productivity, the
change of heat loss, the limit of coal injection and the problem of N, accumulation due to top gas recycling
etc. should be all considered. It concluded the problems existing in the multi-dimensional kinetic models and
multi-objective optimization models of oxygen blast furnace. Nevertheless, are pointed out future
mathematical simulation trend of these two kinds of models. The profile designs including furnace height,
bosh angle and shaft angle, and tuyeres were analyzed based on the characteristics of oxygen blast furnace
process described in literatures.
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Fig.1 Overall and regional heat balance of the blast furnace with thermal reserve temperature as 950 ‘C in a case
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AE,ULCOS T H 21 78 5w it LKAB 24w 3050 5 97 b 43 500 5 J 1 b 0 A g B W5 e 70 B B S il 30 B0 92, o 40
TR HTZmARWE 9 fiR.,
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Fig.9 Flow chart of TGR-OBF process of ULCOS
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RGP EESEN . TESM I o’ WP E ER 1.4 m PR 1.0 m, TAE S 6.0 m, fi i T
1.5 kg, UO % H 3 4, K0 B4 54 mm,

IR 2E R X TR IR 1 250 CHFF BRI RSB E 5 L R 360 kg/t MLl 140 kg/t,
B LA PR BB i 29 R 650 Nm?® /15 %5 4 1 1 B[] B 158 79 3R 0 SO AR 10 Bk S 3R AP i L fE EE R
260 kg/t, JEL Ry 170 kg/t, B A B 0E PRSI R 40 550 Nm® /t,

1.3.5 $EToAASY Tk

2009 4 6 H bR T S B e i AR AR MM R E R E AL E S W E WA EAEENET T —
JiE 8 m® B AT T ol AR B T E A KR R A — BT IR R R P AR b R
BB A G I BEE T —HE U p TR g A A SR T AR R s b B XU T[] P T B
900 CfEIES.

I HAT T 3 BB 1 BrBakge s ek 17 1 15 &L Se Bl 7 DA] S kL B AE E aA B T 300 kg/t5 5 2
WY BOR I L 0E 1T 1 23 d, BT T AT B 0 HVRN 2 S 0 B ROk ), AR A 5K B 450 kg/t A2
45565 3 Br Bk g @ 2 AT 1 18 d. 2B S B A B B IR AR Y A B A AR AR L 0 B AR S TR
O 180 Nm’® /t, Bt i FEAIRF 400 kg/t, S UM H AR
1.3.6  COURSES0 &4 & % T Xk

COURSES50" J& H A B RE IR 7=l £ AR £ 45 FF K WAL Z2 FT A 7 i 4K 45 6 5K 28 vl I () TF J&8 1) 34 358 A 4y Y
BRI R IH Hh EE N AR R AP S G AP ERBImR T 20k CO, ek,

20134¢ 4 H 16 HZE 5 H 11 H.COURSES0 il H 41 7 % . LKAB A 5] 193X 5 = 57 (EBF) 143 il FF Jé 17
A RS COG M A R RCOG /Y Tk 8 a5z . Wt 4 R . mik COG(57%
H,—31.3%CH, —11.7%N,) T2 Bl 123 kg/t B, Bl 432 kg/t, COG B 2 0] ik 99 kg/t, & 4
F7.8% ERIREREZE 982 C Mk RCOG(77.9% H, —22.1%N, 8 77.9% H, —10% CO—12.1%N,) T. &
e BEE R 128 kg/t BF L £ Ll 435 kg/t, RCOG M 3 0] 35 149 kg/t. 5 A 6.900, KUl JE ol [ &
972 C,

1.3.7 RABZVHRBFRED

AARPARGUT S EORHE AT 0 92 55 5 A 58 AT DL ST G P AR AR P N R R AT Dy R B
PR R AU 25 R B B B EDEAE T

AR TGO By KA B S — @ B EE ) EE R AERT IR BEAY 1 033 m® @y b AT 10 5k
55, 3k Se ] 1 3 B B R ARSI SR C 4 1 A — o i R K R KR (R AR 2 TR AR
B VE 7 TEATE AR TG 12538 303 38 FA XU S 0 00 7K o 5 v i 280 A b T T TR Y 0 AN T, ST 1 LA
AR EA R ST IS . Tula SR P AR R G B 2500 A5 SE I AH FEBE AR T 2820 ~30 %% (2 %N Uit
TR 11 B 2 i A5 6 AR EL 203 m T 256 ~35 %,

Wl A LA R JET A 200 ZARR Py s, i A LA H A B BLA A 40 ZAEM T 3
BN I S IR BV AT A AR TG B R PR AR AIR 42 Bk CO, HEBCRY I 1) 25 R & % 480 o B ies
FSE e B XE AT R P RO RO
2 ESEFHITER
21 EFENET

AAEPEAERAET KO EE X 7= A i A CO M Hy B ISR SR 5 o 78 S80S0 0 0 i A
SAGUT SBORHE D B 038 )5 45 31 B S 20, A Ay 3 J TR Y B R AT DA e bORTE P Y 45 B I T A T AR AR
B R AR TR TR SR A P — 3 40 A 7 R U AT DL AR b B Y L BOIR AR A B M . Ohno 289 i3
FW AR IS ARF S 300 Nm® /¢ H ISR BEIR & FEER S 7.5 m M T 2B S50 N 0 B S B2 AN 16.5 m
Bk 14.0 m A1 11.5 m B, EAORHX 19 90 Y038 i 598 @ IO 2k . FEARE Wb B iR 1 o0 T . 0 &
M P A AR 1 AL P B B v R AT ARG 2~5 m i

Yamoaoka 5" X S B I N B i B RE S BRARIEAT T —dESh S E R, B ST SR I B R
MEZSHTAEP BRI, ZER A E P T2 B AR SR, IE a0 S0 — 4k 30
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W AR R B f R E S NI SR TERRR T SR ET R R O Y K ST = N
) 455 B R[] 2 177 3B < AT 0 g B[] X6 B0 Ak 7 PR 1) 38 i B8 43 AT A B B 0 3L

AA R ERAE T RS Y 9N I AR A AT DA 3 S KU Hns s 38 R PR GIE P TR AR B R RE
AR FRA AR 2 T B X P e B B IR

% 7% COREX J R 3 31 R0 58 PR R b i e B BE T, S B 580 3 M S m RS o 36 1990, 7
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T 3 A A5 BRI ) o A
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Table 1 Parameters of three furnaces

LaRITE 21 Hr 1 W 2 P 3
LR/ m 5.3 5.3 5.3
JPEL S BE /m 4.8 4.8 4.8

U b 5 B/ m 4.2 4.2 4.2
S8 BE /m 3.2 3.2 3.2
PR B/ m 1.0 1.0 1.0
PEEAE /m 6.55 6.25 5.95
BB E /m 13.4 14.7 16.1

YE /O 68.39 73.27 78.31
&/ O 77.10 79.24 81.20
P B/ m 2.4 2.4 2.4
SR AR/ m 3.5 3.5 3.5

YRR TG 3 Ffor Y 0 A5 R I R 22 AN K. 3 2 2 3 A AU AKX L 4 Y8 DX R ZE DX o B A
SR 3 A HE DX LE 5 B /)N A N A 3 R DX LG AR B R s p A T R AT X L 15 K T BR XA BL B A s AR 2 D)4
R 1 R TR 3 2 qa] ., BRI, AN SR RN S (R b 2 R b R 3 X i R g A (R ) R RO S e o 3 R A
SRR Ly NN RIS

®2 REKEF & LB

Table 2 Fluid proportion of different furnaces

X 38 Hr 1 P 2 yi 3
EIRIX/ % 23.65 24.75 25.06
X/ % 61.25 61.38 63.16

BEIX H/ Y 15.10 13.87 11.78

X F A S5 S 105 e BRI R A R B A S 45 B N ) B A L[] S S A PN 1 BB IXC L A1) 34
T F N £ 25 TR 0 ) AR R AR . 28 1 Jrads o T ASSE 5 A X A58 /0N B4 e B A R0 B o (P D 2) DR B0 4R
Jrr PR A B I [R] L e S I A S ) R A L R s O R AT A A LA B % il SR R B R ot X
fof BB R
2.3 ROt
AR ERAE ST o KU 7= A ) R 2 =2 AR R e ) AT D R T ] DX AR 3
@
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(18 A 7 SR R i i A O I ) PR o DXL S S R e U B 7 A R AR B CO B3 22, i LA
MR P SR 25 S 2 7 T8 K 2% R U 4 /s 7 B A AU e XL o2 o
2 3 PR MRS NKK ST Tolk g0 S0k 1045 H 35 5 o A R 4/ 0 XU Tl e DX/t ik i
BER.
R3 NKKESEFROERSERENITE
Table 3 Calculation of the raceway gas flow rate for OBF in NKK Process

WH A 38 = AR A mp ARyl
FEE/te dT! 9.9 10.7 12.0 20.0
b /kg « tHm™! 688 800 352 362
L/ kg » 7! 0 0 320 285
A /Nm® « tHm™! 39 450 383 357
g X & /Nm® « tHm ! 1530 0 0 0
K /Nm® « h! 796" 401 383 595

SRR [39X 241 530X (0.21X24-0.79)]X9.9/24=796 Nm® /h.,

SR RWIBEA AR L2583 S A 77 A T BT AR AR I 0 /0N 45 6 20 T X g
(0 22 BRI AL/ . 2 0 TOUE AR (] 5 e B XU T[] DX ) A T O . 5 R K i 2 B 2P
/N o

R AR R 2R S DR UE IR DR AR 4 AR TR G T e e AR 4 N XU TR T S A )
F-BRUE AT
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Bl o R QR KT R R U5 e B R R R R LAY A SR A A, KR BH A R T
JRUIET VR B2 (FLZE 3 BSAH 408 XU 1T ] 26 DX 4R R 484 K R AR o G 1 A5 2800 AR L
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