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Combustion Characteristics of Single Pulverized Coal

Fengman Suen, Takanobu Inapa, Kensaku Y amamoro and Yuji Iwanaca

Synopsis

: In order to make clear the combustion behavior of pulverized coal(PC), the combustion characteristics of a single PC

in the mixture of oxygen and nitrogen gases were measured by using the combustion apparatus equipped with CO,
LASER, high speed camera, image analyzer and pyrometer.

The ignition time of PC was not dependent on the chemical composition of PC, but the burning time and the
maximum volume expansion of PC was dependent. Therefore the burning time can be estimated from the composition
of PC. The ignition time can be shorten with increase of the irradiating density of LASER, and the burning time can
be shorten with increase of oxygen concentration in the mixture of oxygen and nitrogen. The burning time was not

dependent on the irradiating density of LASER.
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Fig. 1. Schematic diagram of apparatus for coal
combustion by CO, LASER.
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Table 1. Experimental conditions.

Atmosphere air, Po:/Px:

Poz/Px: (=) 15/85~60/40
Pressure (MPa) 0.10
PC diameter (uem) 75,150
Irradiating energy density (MW/m?) 9.7~32.5
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Table 2. Properties of pulverized coal.

Approximate composition (mass%) Elemental analysis (mass%) Q
Kind of PC
VM. F.C. Ash  FC/VM(-)| C H N S ) (kJ/ke)

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
PC-D 45.90 49.80 4.30 1.08 76.50 4.80 1.70 0.57 12.80 30100
PC-E 44,90 47.20 7.90 1.05 73.50 5.40 1.40 0.23 11.60 29100
PC-F 44.60 47.80 7.60 1.07 73.20 5.80 1.20 0.55 11.60 28200
PC-G 43.90 48.60 7.50 1.11 73.70 5.40 1.20 0.30 11.90 29500
PC-H 40.30 54.50 5.20 1.35 76.10 5.30 1.70 0.50 11.20 30700
PC-1 39.60 53.80 6.60 1.36 77.00 4.90 1.50 0.35 9.40 30300
PC-J 37.70 54.90 7.40 1.46 72.40 4.80 1.10 0.34 13.90 28500
PC-K 36.30 56.20 7.50 1.55 77.60 4.40 2.00 0.57 8.00 30100
PC-L 32.50 59.60 7.90 1.83 77.60 4.00 2.00 0.39 8.30 30400
PC-M 27.00 61.70 9.80 2.29 86.43 4.85 1.75 0.43 6.54 31000
PC-N 18.90 70.70 10.40 3.74 81.40 4.00 0.80 0.20 3.20 31700
PC-0O 16.70 75.50 7.80 4.52 83.10 3.70 1.70 0.34 3.30 32200

Semi-Coke 3.70 85.30 11.00 23.05 — — — 0.56 — —

Coke 0.20 88.20 11.60 441.00 — — — 0.55 — —

V.M. volatile matter
F.C. fixed carbon
Q -calorific value
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Fig. 2. Change in images of pulverized coal burning with time.
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Fig. 3. Change in diameter of pulverized coal with
irradiating time.
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Fig. 4. Effect of component on ignition time of
pulverized coal.
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Fig. 6. Effect of component on expansion rate of pulverized coal.
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Fig. 7. Relation between burning time and expan-
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Fig. 8. Change in temperature with time.
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Fig. 9. Comparison between two burning behaviors.
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Fig. 11. Effect of oxygen concentration on ignition
and burning time of pulverized coal.
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