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Abstract — The experiment was designed to study the char oxidation kinetics of pulverized coals commonly
utilized in Korean power plants. The kinetics has been estimated using the Semenov’s thermal spontaneous
ignition theory adapted to coal char particle ignition temperature. The ignition temperature of coal char particle
is obtained by a direct measurement of the particle temperature with photo detector as well as by means of
a solid thermocouple which is used as both a heating and a measuring element. The ignition temperatures for
subbituminous coal, Wira, and bituminous coal, Yakutugol, have been measured for 4 sizes in the range of
0.52-1.09 mm. The ignition temperature of the particle increases with the increasing diameter. The results were
used to calculate the activation energy and the pre-exponential factor. As a result, the kinetic parameters are
in an agreement with ones reported from other investigations.
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. Pulse oscillation during particle heating and reading.
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Fig. 3. Determination of ignition temperature.
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Table 1. Boundary conditions.
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Proximate (wt. %) Ultimate (wt. %) ;
Coal - Density (g/cm’)
Moi VM FC Ash C H (6] N S Ash
Wira 45 436 | 379 140 | 665 52 11.7 1.1 0.9 14.7 0.53
Yakutugol 1.1 19.4 59.1 20.5 70.2 3.5 4.8 0.8 0.04 20.7 0.65
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Fig. 5. Effect of particle size on char ignition time under

air condition.
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(a) Raw coal of wira

(b) Coal char of wira

(c) Raw coal of yakutugol

(d) Coal char of yakutugol

Fig. 6. Comparison by SEM photography of raw coal and coal char.
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Table 2. Summary of kinetics parameters.

Coal E (kJ/mol) ko (g/cm’)
Wira 52.5 0.12
Yakutugol 55.6 0.15
Tomezeck et. al ™! 65.3 0.81
030 = Yakutugol
025k s Wira /
020}
— 045}
nnim*
= o1}
0.05
0.00 |
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Fig. 7. Determination of the activation energy for char
oxidation from the regression fitted against raw data.
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