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Investigation on Reaction Rate of Bituminous Coal-Char Particles
in 0,/CO, Atmosphere in a Fluidized Bed
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Abstract ; Oxy-fuel fluidized bed (FB) combustion is one of the promising technologies achieving the clean utilization of
coal and nearly zero emission of CO, from coal fired power plants. To obtain the oxy-fuel combustion characteristics of coal
particles in the industry FB conditions, experimental study of combustion of bituminous coal particles is conducted in a
bench-scale FB in 0,/CO, and O,/N, atmospheres through continuously measuring the concentrations of O, and CO in the
exit gas at the bed temperatures of 800~900 °C ,the O, concentrations of 4% ~ 10% and the coal particle sizes of 2—8 mm.
Results indicate that the combustion rate of bituminous coal-char particle increases with the increase of bed temperature,
0, concentration and the decrease of the coal-char size in 0,/CO, atmosphere. Oxidation of coal-char is controlled by the
diffusion of O, ,whereas gasification of coal-char is limited by the reaction kinetics. Compared with coal-char combustion in
the O0,/N, atmosphere,the decreased diffusivity of O, in CO, is the main reason for the changed reaction rate of coal-char
particle in O0,/CO, atmosphere at a low bed temperature. However,at a high bed temperature ,in spite of the low diffusion
rate of O, ,the effect of gasification on the coal-char reaction could not be ignored as consequence of the increased gasifica-
tion rate.
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Fig.2 A typical example of gas profile in the exit gas
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Fig.3 Effect of bed temperature on the reaction rate of bituminous coal char particle
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Fig. 4 Effect of O, concentration on the reaction rate of bituminous coal char particle
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