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Simulation research on oxygen blast furnace ironmaking process
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Abstract: A system simulation mathematical model on oxygen blast furnace ironmaking process is
established. Provided that the material composition and the values of necessary process parameters are
given, the model can predict the consumptions of raw material, fuel and flux, the quantity and composition
of slag, the quantities and components of all kinds of gases, etc. At the condition of 90% stack ore
metallization, the calculated results of the model show that when more circulating gas are introduced into
the stack, the heat controls the total gas for the stack ore reduction, while when more circulating gas are
introduced into the hearth, the reductive components control the total gas for the stack ore reduction. At
normal operations with coke rate fixed, the coal consumption linearly increases with the output top gas.
When the coke rate is fixed at 200 kg, the minimum value of calculated coal rate is 200 kg or so.
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x2 ERAS(RESE) %
JFk  TFe  FeO Fe,O; CaO  MgO SO,  ALO;  MnO P,0; S H,O (‘iﬁ
WA 66.40 94,90 0.36 0.11  3.31 1.17  0.06 0.07 0.02
ARA 0,19 0.27  69.95 0.43 1.30  0.19 0.009 0.04 0.10 27.71
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C
S0, ALO,  CaO MgO  FeO CO, CO H. N, s
84.96  7.26 5.05 0.10  0.15 0.10 0. 37 0. 36 0.30  0.55 0.80
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K5y
C H 0. HO N, s

Si0, Al, O, CaO MgO FeO

78.67 6.90 2.31 0.10 0.10 0.32 4.00 3.72  1.20 1.96  0.45
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TFe FeO CaO  MgO  Si0, ALO; P,0; C
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Fe Si S p Mn C
94. 80 0.10 0.03 0.16 0.30 4,60
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G T AT AR R A 2 SR 402. 4 ke,
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BT 6 1 2 10 .2 11 7 HE BT XHBE AR AN 0 R K B
10 HEPTHEANPEHNESHS

P LA PR B S B R HO /%

/(N +m*) CcO H, CO, H,O N,
240 82.59 14.59 0. 69 0. 30 1.84
270 82. 47 14. 74 0.68 0. 30 1.81
300 82. 36 14. 88 0. 68 0. 30 1.78
330 82. 25 15. 02 0. 68 0. 30 1.75
360 82.15 15. 15 0. 68 0.31 1.72
390 82.04 15. 28 0. 68 0.31 1.69
420 81.95 15. 40 0. 67 0.31 1.67
450 81. 85 15.52 0.67 0.31 1. 64
480 81.76 15. 64 0. 67 0.31 1.62
510 81.67 15.75 0. 67 0.32 1.59
540 81.59 15. 85 0. 67 0.32 1.57
570 81.51 15. 95 0. 67 0.32 1.55
600 81. 43 16. 05 0. 66 0.32 1.53

R 11 WPHUESES

kR TEEN L By (B BO /%

AHEE/(N e m?) CcO H, CO, H,0 N,
240 49. 59 9.50 32.19 5.46 3.26
270 49. 33 9.52 32. 60 5.57 2.96
300 49.03 9.54 33.03 5.69 2.71
330 48.67 9.54 33.47 5.81 2.51
360 48. 28 9.53 33.92 5.93 2.33
390 47. 86 9.52 34.39 6.06 2.18
420 47. 40 9.50 34. 88 6.18 2.04
450 46. 92 9. 46 35. 38 6.31 1.92
480 46.58 9. 46 35.72 6.42 1.83
510 46.57 9.51 35.71 6.46 1.75
540 46. 56 9.56 35.70 6.50 1.68
570 46. 55 9.61 35. 69 6.53 1.62
600 46.54 9.65 35. 68 6.57 1.57
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