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Development of High Ratio Coke Mixed Charging Technique to the Blast Furnace

Shiro WATAKABE, Kanji TAKEDA, Hirobumi NISHIMURA, Shigeaki GOTO, Nozomu NISHIMURA, Tetsuro UCHIDA and Mitsuru KIGUCHI

Synopsis : Technique for high ratio coke mixed charging was developed and applied at JFE Steel’s East Japan Works (Chiba District) No. 6 blast furnace

as the first case of application to a large blast furnace. Simultaneous discharging of ore and coke from the top bunkers, and the precise con-

trol of burden distribution technique with the mathematical model considering the segregation behabior of mixed layer have made it possible.

Since April 2002, high productivity operation with the world’s lowest level of sinter ratio has been conducted using high ratio coke mixed

charging technique.

Key words: high ratio; coke mixed charging; blast furnace; bell-less charging; simultaneous discharging; burden distribution; permeability; cohesive

zone; coke size; high productivity; sinter ratio; low RAR.
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Fig. 1. Schematic view of under-load-reduction test sys-
tem.
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Table 1. Properties of the ore and mixed coke used in ex-
periments.

t-Fe | FeO | CaO | $i0, | Mg [ALO,| S

Sinter | 56.5 | 9.29|10.211 5.43 | 1.36 | 3.80 |0.014 | (Wt%)

Ore 64.1 | 0.14 7 043 ] 3.32 | 0.03 | 0.94 0.008

FC | ash | CaO| SiO,

Mixed Coke | 83.7] 12.6 | 0.25 | 7.50 | (wt%)

[ sinter ratio 100wt% A
\
3\

\ 5.0% mixed
coke

L 10% mixed coke ’)(
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Fig. 2. Effects of mixed coke ratio on high temperature gas
permeability of burden material (sinter ratio 100%).
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Fig. 3. Effects of mixed coke ratio and sinter ratio on high
temperature gas permeability of burden material.
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Fig. 4. Effects of mixed coke ratio and sinter ratio on the
temperature of pressure drop began to increase.
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Fig. 5. Effects of mixed coke ratio and sinter ratio on the
reduction degree at 1473K .
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Fig. 6. Effects of the mixed coke ratio and the sinter ratio

on the temperature of metal melt down.
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Fig. 7. Change in the maximum pressure drop at 1473K
with large-diameter mixed coke with a sinter ratio

of 75%.
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Fig. 8. Change in the reduction rate at 1473K with large-
diameter mixed coke with a sinter ratio of 75%.
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Fig. 9. Effect of the diameter of the mixed coke on the gas
permeability of the coke mixed bed.
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Fig. 10. Effects of the mixed coke ratio, mixed coke diam-
eter ratio and the sinter ratio on the contraction of
bed at 1573K.
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Fig. 11. Calculation result of change in pressure drop at

the cohesive zone by coke mixing.
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Fig. 19. Comparison of mixed coke distribution of high ratio coke mixed charging by the conventional method and the developed

method (cross-section of burden model experiments).
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Fig. 20. Typical burden profile and gas utilization distribu-
tion obtained by the shaft gas sampler before and
after high ratio coke mixed charging operation.
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Fig. 22. Change in coke fine ratio in the deadman.

Table 2. Comparison of the operational data for conventional charging (period A) and coke mixed charging.

Conventional Coke-Mixed |After 5BF Blown
(°04/4/6-5/8) (5/10-6/21) Off (7/1-11)
Period A Period B
Productivity (t/m3/d) 2.06 2.18 2.39
RAR (kg/t) 517.8 495.8 495.7
CR (kg/t) 412.4 396.1 395.1
Operation n CO (%) 473 49.9 49.8
Shaft Efficiency (%) 87.5 91.0 90.4
Gas Permeability Index 0.993 0.927 0.913
Stave Heat Loss (GJ/hr) 40.6 31.8 29.5
Agglomerate Ratio (%) 72.9 74.1 74.7
Burden No.4 Sinter Ratio (%) 49.4 454 39.5
Mixed-Coke Ratio (kg/t) 60.0 109.0 116.3
Coke TI 400-6 (%) 84.4 853 84.9
. Si Content in Metal (%) 0.288 0.305 0.268
Tapping (MnO)/[Mn] 131 1.13 1.17
Tapping (-/day) 7.53 7.43 7.45
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