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Basic Research on Ironmaking Process in Blast Furnace and Development in Near Future

Kuniyoshi IsHil and Jun-ichiro Y AGI

Synopsis : For the last decade, ISIJ organized several collaborative committees in the field of ironmaking such as “Transport phenomena of four fluids”,

“Enhanced processing technology in lower part of BF”, “Advanced approach to intelligent agglomeration”, and so on. From 1999, new re-

search project for innovative ironmaking reaction has started to aim at halving energy consumption and load for environment of BF by the

promotion of Science and Technology Agency of Japan. Advanced research results of those collaboration were introduced and the signifi-

cance of basic research has been disccussed.
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Table 1. Physical and chemical properties of cokes.

Strength test Reactivity test
CSR DI CRI JIS-RI Ash
A-Coke 57.6% 84.2% 30.3% 38.8% 12.6%
B-Coke 66.2% 86.4% 26.2% 21.8% 10.9%
C-Coke 55.8% 84.5% 34.2% 57.8% 9.9%

A-Coke: Metallurgical coke, B-Coke: High hot strength coke, C-Coke: Formed coke
CSR: Coke Strength after Reduction (1100°C), DI: Drum Index (Room temp.)
CRI: Coke Reaction Index (1100°C), JIS-RI: JIS Reaction Index (950°C)
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Fig. 1. Temperature dependence of coke gasification.
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Fig. 2. Fine coke rate of three different cokes at different
temperature.
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Fig. 3. Change of mass decreasing faction of coke in LPG
and PC.
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Fig. 5. Correlation for transfer coefficient of powders.
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Fig. 6. Influence of wettability on hold-ups in moving bed.
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Fig. 7. 1-D distribution of liquid flow rate for different
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Table 2. Reaction area.

Case Endothermic reaction area
0 None
1 Area 1
2 Area 2
B 3 Area 1 + Area 2 B
4 All
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Fig. 10. Variation of coke temperature at position A with
time. (Conduction heat transfer only. 0/100)

Fig. 11. Constitution of working groups.
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{

LData for micro unit cell ]

-

Fig. 14. Automatic determination of a unit-cell to be used
for multi-level modeling.

-geometric data

Simulation !

-properties of each part

-B.C.(process conditions)

Table 3. Rate constant of H, or CO reduction for FeO,
2Fe0-Si0,, and CaO-FeO- Si0, at 900°C.

[mol/(s*m>atm)]

H, CO
FeO 230 ca.10
2Fe0=SiO, ca.04 ca.0.06

Ca0+FeOSiO, ca.0.6 ca.0.06
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Fig. 15. Final structures of sintered bed obtained from 3D
simulation at different thickness of melt zone and
V,=20 mmy/s.
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Fig. 17. Relationship between rate constant, K, and RSA.
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Fig. 18. Difference of melting behavior between iron ore—
coal char composite pellet (1350°C) and iron ore—
graphite composite pellet (1250°C).
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Fig. 28. Calculated temperature distribution of 3-D simu-
lation.
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