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Influence of Thermal Reserve Zone Temperature in Blast
Furnace on Gas Utilization Rate
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Abstract; The relationship between temperature of thermal reserve zone and the gas utilization
rate of blast furnace was investigated. Considering thermodynamics and practical condition, only
the reduction of ferrous oxide occurs in the thermal reserve zone. Thus, the thermodynamic
analysis and kinetic analysis of reduction reactions in thermal reserve zone were carried out with
standard Gibbs free energy calculation and unreacted shrinking core model, respectively. The
results of thermodynamic analysis show that only when the (H, + H,O) volume fraction is smaller
than 0. 3, lowering temperature is effective for improving gas utilization. The kinetic analysis
shows that decreasing temperature from 1273 K to 1 223 K, the reduction rate with H, decreases
more than that with CO, showing that the influence of temperature on the reduction with H, is
greater than that with CO. For most blast furnaces, the required reduction time is somewhat longer
than the burden residence time in the thermal reserve zone, which means that the reduction
reactions in thermal reserve zone don’ t attain their equilibria, and lowering temperature is not
effective for improving gas utilization.
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Table 1 Binomial expressions of standard Gibbs free
energy of reactions (1) and (2) J/mol
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Fig. 1 Variations of gas utilization rate with(H, +H,O)
volume fraction under different temperatures
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Fig. 2 Variations of FeO reduction rate with(H, +H,0)
volume fraction at 1223 K and 1273 K
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Table 2 Blast furnace operation conditions
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Table 3 Height of thermal reserve zone and burden residence time for different-size blast furnaces
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