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Combustion Mechanism and Improvement of Combustion Efficiency of Single Pulverized Coal

Fengman Suen, Takanobu Inapa, Kensaku Yamamoro and Yuji Iwanaca

Synopsis :

For keeping stable operation in PCI (pulverized coal injection) operation of blast furnace (BF), it is important to make

clear the combustion mechanism of pulverized coal (PC). In this paper, combustion behavior of a single PC particle was
investigated. Improvement of combustion efficiency of PC can be made by effective oxygen supply, because the
combustion rate was controlled by oxygen diffusion.

As a new method to improve combustion efficiency, addition of oxidizing agent, was investigated. In present work,
KMnO, solution was used as the oxidizing agent. It was confirmed that the burning time can be shorten with the
increase of KMnQO, concentration. The addition of oxidizing agent which improves PC combustion can bring great

advantage for larger size PC injection.
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Table 1. Properties of pulverized coal.

Approximate composition (mass%) Elemental analysis (mass%) Q
Kind of PC
V.M. FC. Ash  FC/VMO) c H N S o) (kJ/kg)
PC-A 38.30 55.00 6.70 1.44 78.60 5.30 1.80 0.72 6.90 32100
PC-B 28.30 60.30 11.50 2.13 84.30 5.00 1.70 0.52 8.50 29910
PC-C 37.60 52.00 10.40 1.38 72.50 5.00 1.60 0.50 10.00 28800

V.M. : volatile matter F.C. : fixed carbon

Q : calorific value
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Fig. 1. Effect of irradiating energy density on igni-
tion and burning time.
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Fig. 2. Effect of irradiated time on burning behav-
ior of a single pulverized coal.

case A : 150ms irradiated, case B: 20ms irradiated,
case C: 10ms irradiated
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Fig. 3. Relation between burning time and square
diameter of pulverized coal.
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Fig. 4. Effect of immersed time on burning time.
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Table 2. Conditions for addition of oxidizing agent.

Oxidizing agent KMnO, solution
Concentration (mass%,) 1~5

Immersed time (h) 0.5~31

Kind of PC PC-A and PC-B
PC diameter (4 m) 75 150 230
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Fig. 5. Comparison between burning images of pulverized coal unimmersed and immersed in 1 %KMnO,

solution.
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Fig. 6. Comparison between remainders of pulver-
ized coal unimmersed and immersed in 1 %
KMnO, solution.
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Fig. 7. Effect of oxidizing agent concentration on
ignition and burning time of pulverized coal.
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Fig. 9. Relation between immersed time and layer
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Fig. 11. Effect of immersed time on burning time.
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Fig. 12. Comparison of burning time between non-
preparation and preparation.
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Fig. 13. Effect of diameter on ignition and burning
time of pulverized coal.
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