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The Effect of Size of Non-coking Coal Added on Coke Degradation

Haruhisa IWAKIRL, Tsunao KaM1IYO, Chikara NAKAMURA and Hidetoshi TANAKA

Synopsis :

The mechanism of coke degradation by solution-loss reaction in the blast furnace was experimentally
studied, and a resistance index for coke degradation under blast furnace conditions was established. The
effects of coke texture and structure on coke degradation were also studied in order to allow the use of

larger amounts of high-volatile non-coking coal.

When the concentration of CO, gas diffusing into lump coke was decreased, the degradation of the entire
lump of coke was limited and coke wear decreased. This would be realized if coke with high reactivity and
low porosity could be produced, as far as the pore walls had the permissible strength. This suggests that
high-volatile non-coking coal with a highly reactive coke structure can be used.

We also showed that the degradation resistance index under blast furnace conditions could be increased
by controlling the dispersion of the texture derived from the non-coking coal, considering its preferential

reaction.

Thus, we obtained a guide for coke production with non-coking coal.

Key words : coke ; non-coking coal ; coke degradation ; resistance index ; coke texture ; coke structure.
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Table 1. Properties of coals used.
Coal Ro(%) | MF(logDDPM) | TI(%) | CSN
Non-coking coal 0.63 0 21.8 1/2
Blend coal 1.07 2. 52 26.6 —

Ro: Mean reflectance, MF : Maximum fluidity, TT: Total amount of
inert, CSN : Crucible swelling number
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Fig. 3. Schematic diagram of experimental appa-
ratus.
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Fig. 4. Radial distribution of the amount of reac-
tion in a lump coke under various reacting condi-
tions.
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tion in a lump coke sampled from blast furnace.
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Table 2. Properties of experimental coke.

Specimens pr¥d Stkg/cm? RI % RSI+10mm, % | S2+3mm, % | S%%+3mm, % Porosity %
A coke 94.5 51.0 23.9 73.9 83.7 70.4 4.7
B coke 94.5 42.0 30.6 66.1 81.9 69.5 47.1
C coke 93.2 400 31.6 64.4 79.9 66.9 47.4
D coke 93.8 32.0 13.8 43.4 78.3 64.4 50.5
Formed coke 94.1 41.5 40.0 60.3 81.9 73.1 33.5

St : Tensile strength, RI : Reactivity, RSI: Strength after rection with COz at 1 100°C, S,si: Strength after reaction with the condition of Fig. 1, su-

perscript is revolution time
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Photo. 2. Change of coke structure after 20% weigth loss with CO, gas at 1 300°C.
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