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Abstract The spontaneous ignition inhibitor effect on bituminous coal was analyzed by measuring the
pressure fluctuation properties and temperature profiles. Characteristics of spontaneous ignition of
bituminous coal, experiments on devolatilization of coal, and ignition according to batch feeding of coal
were performed in a fluidized bed(I.D. 0.109m, bed height 0.9m). The bed temperature was maintained
below the bituminous coal ignition temperature. The devolatilization and initial ignition temperature
change by the antioxidant were measured, and the characteristics were determined in the batch fluidized
bed using pressure fluctuations such as mean pressure, standard deviation of pressure fluctuations,
power spectrum, and temperature profile according to operation time when the coal sample was batch
feeding. We further examined the effects of spontaneous ignition inhibitor mixing fraction on the
spontaneous ignition temperature and particle size of the in-bed material. The devolatilization of the
bituminous coal and the ignition rate decreased at the mixing fraction of 0.16g spontaneous ignition
inhibitor/1kg coal. In the case of low-grade lignite, the decreased ignition effect by the antioxidant was
observed to increase. It was found that spontaneous ignition inhibitor has no effect on coal combustion
at the combustion temperature of the fluidized bed combustor.
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Table 1. Experimental conditions.

Operating variables Operating range
Inlet air velocity(m/sec) 0.250 - 0.394
In-bed particles size(mm) 0.505, 0.715

Bed temperature(C) 100, 123450 13790 205,

Aspect ratio(L/D) 1
Tempetature measuring 0.03, 0.06, 0.09,
position(m, above distributor) 0.12, 0.18
Pressure Signal measuring 0.03, 0.06,
position(m, above distributor) 0.09, 0.12
Feeding coal size(mm) 1.015
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Fig. 1. Schematic diagram of batch fluidized bed for
measuring coal spontaneous combustion.
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Fig. 2. Minimum Fluidization velocity of 0.505mm
sand particle according to bed temperature.

Table 2. Analysis of test coal sample.

Proximate analysis(wt.%)

Moisture Ash Volatile | Fixed Carbon
Bituminous 0.7 10.0 31.2 58.8
Lignite 20.0 3.5 40.0 36.5
Ultimate analysis(wt.% on dry basis)
C H N (@] S
bituminous 75.0 4.8 12.0 1.3 0.10
Lignite 70.0 5.2 0.8 19.5 0.13
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Fig. 3. Temperature profile with time at each measuring
height above distributor according to inhibitor
application(bed temperature : 170T).
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Fig. 4. Temperature profile with time at each measuring
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application(bed temperature : 135T).
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