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Pollutant emission of a 600 MW coal-fired boiler coupled with biomass gas reburning

ZHANG Xiaotao, ZHANG Weidong, MU Haoliang, ZHANG Chengyu, WU Yichao, LIU Haoming

(School of Electric Power, North China University of Water Resources and Electric Power, Zhengzhou 450011, China)

Abstract: In order to study the influence of different types of biomass and the excess air coefficient in the reburning
zone on the combustion process of coal-fired coupled biomass gas, the re-burning processes of a 600 MW
tangentially-fired boiler coupled with two 20 t/h gasifiers have been simulated by Fluent software. The effects of
straw gas, food waste gas and biogas on the temperature field, composition field and NOyx emissions at the furnace
outlet under the conditions with the excess air coefficient of 0.7, 0.8 and 0.9 in the re-burning zone were studied.
The results show that, biomass gas re-burning can reduce the coal consumption of the boiler and the combustion
temperature in the main combustion zone, but the center of the combustion flame in the furnace is moved upward,
which increases the temperature of the flue gas at the outlet of the furnace. Biomass gas re-burning can improve the
problem of boiler pollutant emissions effectively, the higher the content of hydrocarbon compounds in the biomass
gas, the better the effect of reducing nitrogen oxide emissions. The nitrogen reduction effect of straw gas, food waste
gas and biogas re-burning increases sequentially, the nitrogen reduction rate of biogas re-burning can reach up to
41.20%.When the excess air coefficient in the re-burning zone is in the range of 0.6~0.8, the biomass gas re-burning
system has the best pollutant emission effect. When the excess air coefficient in the re-burning zone continues to
increase, the nitrogen reduction effect becomes worse gradually.
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Fig.1 The boiler structure and burner arrangement (mm)
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Tab.2 The characteristics of biomass gas

MR ARAR ) Bl %6

e co Haz CHs  CO; N2 HO HIE/K ismoafM® - VagafM® - Qreomad (kIm%)— Quolkd— Qanead (kM)
SG 2552 2153 043 795 4029 4.23 723 2.36 6.25 5 697.05 1726.77 2427.68
WG 1500 2579 121 939 4071 7.6 723 2.70 7.15 5110.07 3192.79 2375.88
BG 1.60 650 5820 3140 0.70 300 24 614.49
%3 MaSH
Tab.3 The initial parameters
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T2 SG 0.8 11.08 2.74 25.00 45,03 57.80 51.57 52.96
TH3 0.9 11.08 2.74 25.00 45,03 55.93 58.02 52.96
T 4 0.7 12.42 2.70 24.63 44.35 59.67 48.35 60.66
TH5 WG 0.8 12.42 2.70 24.63 44.35 57.66 55.25 60.66
TH6 0.9 12.42 2.70 24.63 44.35 55.65 62.16 60.66
T 7 0.7 10.00 2.78 25.31 4558 61.97 52.52 55.00
TH 8 BG 0.8 10.00 2.78 25.31 4558 59.79 60.03 55.00
T 9 0.9 10.00 2.78 25.31 4558 57.61 67.53 55.00
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