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Effects of Atmospheric Gas Composition and Temperature on the Gasification of Coal in
Hot Briquetting Carbon Composite Iron Ore

Yasuaki UEK1, Masao KANAYAMA, Takayuki MAEDA, Koki NIsHIOKA and Masakata SHIMIZU

Synopsis

: The gasification behavior of carbon composite iron ore produced by hot briquetting process was examined under various gas atmospheres

such as CO-N,, CO,—N, and CO-CO, at various temperatures. The gasification of coal was affected strongly by atmosphetic gas concentra-
tion and reaction temperature. Kinetic analysis in various gas atmospheres was carried out by using the first order reaction model, which
yields the straight line relation between reaction rate constants for the gasification of coal and the gas concentration. Therefore, reaction rate
constants for the gasification of coal in CO-CO,-N, gas atmosphere were written as follows;

koy=aX ke (COY+bXk(CO)+ Xk (N,)
key=aXkey(CO)HbXkH(CO,) Xk (N,)
a=Ceo/(Ceot Cco;Jr CNZ)’ b= CCOZ/(CCO+ Ceo, TGy ¢= CN:/(CCO+ Ceo, ™ CN)

where, k¢, and kg, are the gasification rate constant of the first half (1/s) and the latter half(1/s) respectively, k.(CO), k¢ (CO,) and k¢ (N;)
are k¢, in 100% CO gas atmosphere (1/s), 100% CO, gas atmosphere (1/s) and 100% N, gas atmosphere (1/s) respectively, k,(CO), k(CO,)
and k(N,) are k., in 100% CO gas atmosphere (1/s), 100% CO, gas atmosphere (1/s) and 100% N, gas atmosphere (1/s) respectively, Ceq,
Ceo,and Cy, are the concentration of CO gas (vol%), CO, gas (vol%) and N, gas (vol%) respectively.

Key words : ironmaking; carbon composite iron ore; hot briquetting; coal; atmospheric gas; temperature; gasification rate.
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Table 1. Chemical analysis of sample. (mass%)
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Fig. 1. Gasification curves of carbon composite pellet with
CO-N, gas mixtures at 1000°C.
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Fig. 3. Gasification curves of carbon composite pellet with
of CO-CO, gas mixtures at 1000°C.
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Fig. 4. Relationship between In(1—F.) and time reacted

with CO,—N, gas mixtures at 1000°C.
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Fig. 8. Temperature dependence of k., with various atmos-
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Fig. 9. Experimental and estimated gasification curves of
carbon composite pellet with 30%CO-10%CO,—-
60%N, at 1000°C.
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