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Combustion and Pollutant Emission Characteristics of Coal in a 50 kW
Circulating Fluidized Bed Under O,/CO, Atmosphere

DUAN Lunbo, ZHOU Wu, QU Chengrui, CHEN Xiaoping, ZHAO Changsui
(School of Energy and Environment, Southeast University, Nanjing 210096, China)

ABSTRACT: Combustion experiments of Xuzhou bituminous
coal and Longyan anthracite fired in a 50 kW circulating
fluidized bed (CFB) setup under air, 21%0,/79%CO,, 30%0,/
70%CO, and 40%0,/60%CO, atmospheres were done and
effects of atmospheres on temperature profile, combustion
efficiency and pollutant emission were analyzed. Results show
that both coals burn stably under different atmospheres. The
temperature increases first and then decreases along the furnace
height, and the temperature level elevates with the O,
concentration. As the O, concentration increases, the
combustion efficiency improves. The combustion efficiency
under air atmosphere is between those under 21%0,/79%CO,
and 30%0,/70%CO, atmospheres. As the O, concentration
increases, SO, emission increases without limestone addition.
NO emission in 21%0,/79%CO, atmosphere is lower than that
in air atmosphere and increases as the O, concentration
increases. CO emission in 21%0,/79%CO, atmosphere is
much higher than that in air atmosphere but decreases quickly
as the O, concentration increases.
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Tab.1 Ultimate and proximate analysis of Xuzhou
Bituminous Coal
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47.33 25.02 25.55 2.10
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Fig. 1 Particle size distribution of the coal samples
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Fig. 2 System diagram of the 50 kW oxy-CFB facility
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Fig. 3 Temperature profile along the furnace height
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Tab. 2 Unburnt carbon in the bottom ash and fly ash of
bituminous coal under different atmospheres(mass fraction)
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Tab.3 Unburnt carbon in the bottom ash and fly ash of

anthracite under different atmospheres(mass fraction)
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Fig. 4 Heat loss and combustion efficiency under different
atmospheres
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Fig. 6 NO emission under different atmospheres
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