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Effects of Coke Reactivity and Reaction Temperature on Coke Gasification Behavior in the Blast Furnace

Shiro WATAKABE and Kanji TAKEDA

Synopsis : Coke degradation has a great influence on the blast furnace operation. Coke gasification behavior with CO, gas was investigated by coke

gasification experiments and the mathematical model calculation. Cylindrically shaped coke was exposed to the CO/CO,/N, atmosphere, at

the temperature of 1473K or 1773K, then it was filed layer by layer to measure the gasification behavior. Coke gasification occurred preferen-

tially at the surface of the coke with higher temperature or higher coke reactivity. Mathematical model of coke gasification clarified that the

specific surface area of fine pores and the temperature had a great influence on the coke gasification behavior, which was expressed as , the

gasification ratio gradient inside the coke lump.
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Fig. 1. Relationship between CSR and CRI of coke.
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Fig. 2. Relationship between CSR and Tumbler Index of
coke.
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Fig. 3. Experimental apparatus of coke gasification.

Table 1. Experimental conditions of coke gasification ex-

periments.
Fumace Vertical Electric Heater (SiC)
Sample Cylindrical Coke
¢ 0.025 X (0.05~0.06) m
Inlet Gas 30% CO / 10% CO2 / 60% N2

83x107% m3 / sec

1473K X 3600 sec
1773K X 1200 sec

Reaction Condition

Cooling In Fumace (N2 atm.)
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Table 2. Coke properties used in the experiments.

400 Pore Volume | Specific Surface
Coke | TI, () | CSR® | CRIM | (1350 Area (m2/kg)
A 838 57.0 26.7 3.18x 107 308
B 84.4 60.2 272 323x107 485
c 89.2 66.9 211 246%1074 160
D 844 56.4 304 398x107* 600
E 83.7 46.2 36.6 377%1074 778
F 83.9 55.9 294 319%1074 597
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Fig. 4. Change in coke gasification with CRI of coke and
reaction temperature.
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Fig. 5. Gasification distribution in coke specimen after ex-
periments (temperature=1473K).
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Fig. 6. Gasification distribution in coke specimen after ex-
periments (temperature=1773K).
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Fig. 8. Change in a with CRI of coke and reaction tem-
perature.
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Fig. 9. Schematic illustration of coke degradation behavior
during gasification.
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