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Effects of Volatile Matter of Pulverized Coal on Reducing Agents Rate of Blast Furnace and
Combustion Behavior of Coal Mixture

Kazuya KUNITOMO, Takashi ORIMOTO, Tsunehisa NISHIMURA, Masaaki NAITO and Jun-ichiro Y AGI

Synopsis : The effective calorific value of pulverized coal in a temperature region over 1400°C in the blast furnace was examined, and it was shown that

in an operation in which the heat balance in the lower part of the blast furnace was a rate-controlling factor, a pulverized coal having a lower

average volatile matter content was effective in lowering the reducing agents rate. However, there is a restriction in the amount of the resource

of semi-anthracite coal whose volatile matter is relatively low, we examined a mixed pulverized coal obtained by mixing a high and low

volatile matter content coals. The combustion behavior of the mixed pulverized coal was examined by conducting a combustion experiment

and a simulation analysis. It was found that when a mixed coal obtained by mixing coals of different volatile matter contents was used, the

combustion temperature of the mixed coal deviated toward the high temperature side from a weighted average value of temperatures obtained

when each of the coals of different volatile matter contents was burned individually, and that the use of the mixed pulverized coal showed a

remarkable effect on the promotion of temperature rise particularly in the initial period. This was because the high volatile matter content

coal formed a high-temperature combustion field and promoted the combustion of the low volatile matter content coal.

Key words: ironmaking; blast furnace; pulverized coal injection; combustion.
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Fig. 1. Effect of average volatile matter content of pulver-
ized coal on corrected reducing agents rate.
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Fig. 2. Relationship between volatile matter content of
coal and calorific value of coal.
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Fig. 3. Relationship between calorific value of coal and
calorific value in lower part of blast furnace.
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Fig. 4. Relationship between calorific value in lower part
of blast furnace and coke replacement ratio.
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Table 1. Properties of pulverized coals used in experi-
ments and calculations.

Coal Al Coal B1
VM(mass%) 36.30 8.05
Ash(mass%) 433 10.20
C(mass%) 771 83.0
H(mass%) 468 3.28
O(mass%) 12.70 1.99
Q(MJ/kg) 30.54 32.46
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single and mixed pulverized coal combustion.
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Fig. 13. Calculation results on the distribution of gas com-
position and temperature in front of tuyere. (a)
Single combustion of Coal B1. (b) Mixed com-
bustion of equal amounts of Coal A and Coal B.
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Fig. 14. Calculated change in pulverized coal combustion
efficiency at 1200mm from tuyere tip due to
change in average volatile matter content.
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