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Subjects for Achievement of Blast Furnace Operation with Low Reducing Agent Rate

Yutaka Unsawa, Kaoru NAKANO, Yoshinori MATSUKURA, Kohei SUNAHARA, Shusaku KOMATSU and Takaiku YAMAMOTO

Synopsis

: The technology which reduces the reducing agent rate by the improvement in the reaction efficiency of blast furnace leads to reduction of hot

metal manufacturing cost, but also solution of recent CO, emission reduction. The subjects for achievement of the blast furnace operation
with low reducing agent rate were described on reduction measures of the carbon consumption and problem of the measures referring to the
example of reducing agent rate of the present state blast furnace concerning blast operation and reactive improvement. And, carried out con-
crete measures were introduced in order to aim at the low reducing agent rate operation. The following results were obtained.

1) Since it has reached the already high reaction efficiency in present state blast furnace, it is not easy to attempt further reduction of the

reducing agent rate.

2) The blast furnace use of high reactivity coke or reduced iron is equal level or over it in comparison with the reduction effect by the as-

sumed blast operation in this paper.

3) The promotion of coke reaction load with the gasification is worried, when it aims at the low reducing agent rate operation by the high

reactivity coke use.

4) Itis estimated that the threshold also exists for the reducibility of competing ore, when it aims at the low reducing agent rate operation

using the high reactivity coke.

5) The use of the low SiO, sinter is effective for the improvement on the permeability in the blast furnace, when it aims at the low fuel
rate opetration. However, the new technology of the permeability improvement is desired, since there is some a limit for low SiO, of the sin-
tered ore, when future raw material supply and demand is considered.

Key words: blast furnace; CO, emission; low reducing agent rate; reaction efficiency; high reactivity coke; low SiO, sinter; KS; permeability; reduced

iron.
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Table 1. Example of reducing agent rate of a present state

BE.
Period 1 | Period 2 | Period 3
Shaft efficiency (=) 0.94 0.96 0.97
Production rate (t/dm?3) 2.01 2.09 2.03
Pulverized coal rate (kg/THM) 100 141 187
Coke rate (kg/THM) | 411 360 321
Reducing agent rate (kg/THM) | 511 501 508
Carbon from off gas (kg/THM) 394.6 3825 382.6
Carbon in hot metal (kg/THM) 48.1 486 476
Carbon consumption (kg/THM) 442.6 431.1 430.2
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Fig. 1. Reduction condition obtained by the vertical sonde
of a commercial BE.
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Fig. 2. Rist diagram in case of ideal operation.
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Fig. 3. Effect of operation condition on carbon consumption rate by Rist diagram.
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Fig. 4. Effect of reducing thermal reserve temp. on the re-
ducing agent rate by use of high reactivity coke.
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Fig. 6. Effect of sinter reactivity (JIS-RI) on the operation
results in case of using high reactivity coke calcu-
lated by a blast furnace simulator.
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Fig. 8. Definition of KS value based on the softening-
melting test.

Table 2. Effect of properties of sinter on KS.

Properties of sinter Effect on KS
Si0, +1 (wt.%) +630%10°
MgO  +1 (wt.%) -328x10°
Material C.W. +1 (wt.%) -135x10°
JIS -RI +1 (%) -40 x10°
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Fig. 9. Distribution of static pressure in the experimental
blast furnace.
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Fig. 11. Effect of the metallic iron charge ratio on the op-
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Table 3. Chemical compositions used in the experiments.
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Fig. 12. Observed pressure drop through the softening-
melting test.

30-100 mm @ HBI & 10-25 mm O AP IR § 4 B 72,
Z ORGSR, FESEER (Fig.12) L IRBRIC, M&ME4E BIFICHE
F LD (Fig.13), HRIOTHGED , BITHEA RO
2RO, ETTM KR & OB & HEFE U 72 (Fig.14),

328

) T 1 1 T ] T T T
L —i@— Sinter 100"/.1
4+ --&-- HBI/Sinter 50/50%
T [ Ay —O— HBI100% ]
) L ]
o 3 7
> - -
= |
- |
£t
o 2r ]
e -
il
= |
o
o 1° ]
I [
0._ —
ol NN N N S N USRS M B

0 2 4 6 8
Pressure drop [kPa]
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