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Abstract: Due to the extremely low volatile content of gasification residual carbon, high fixed carbon con-
tent and almost zero moisture produced in the coal gasification process, it is difficult to utilize conventional
combustion technology in this process. Therefore, efficient incineration through a circulating fluidized bed
(CFB) is an effective way to realize efficient and clean combustion of gasification residual carbon. The
performance of 130 t/h fly ash residual carbon boiler established by the residual carbon combustion tech-
nology of engineering thermophysics research of Chinese Academy of Sciences is tested. The operating
characteristics of the residual carbon boileris analyzed by investigating the temperature distribution and
change rule along the furnace height direction, the differential pressure of cyclone separator,the combus-
tion efficiency of the residual carbon boiler and the original NO, emission data. The results show that the
gasification residual carbon can be stably burned in 130 t/h fly ash residual carbon boiler when the bed
temperature exceeds 850 “C. The whole bottom bed surface is preheated and the fuel is directly burned
under the graded distribution of secondary air. The bed temperature distribution is uniform and the com-
bustion efficiency can reach more than 97% . When the primary air equivalent ratio is 0. 3, the residual
carbon boiler can operate stably. The carbon content of fly ash in tail flue is lower than 6% under the

boiler load is more than 80% . The conversion rate of NO in the residual boiler is lower during operation,
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and the original NO, emission is less than 100 mg/m”.

Key words: gasification residual carbon,residual carbon boiler, preheating combustion, combustion effi-

ciency , primary air equivalent ratio
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Tab. 1 Main design parameters of residual carbon boiler

e OE
REGHE KR/ - h! 130
JHGE VR 1/ MPa 13.7
I HARIRE/C 571
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FRRZEIR T K F1/MPa 3.93
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Tab. 2 Ultimate and proximate analysis of gasification residual carbon and coal ( % )
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Fig. 1 Particle size distribution of gasification

residual carbon
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Fig. 3 J- valve feeder structure diagram
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Fig. 4 Temperature change in residual carbon boiler
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Fig. 6 Differential pressure change in cyclone separator
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Tab.3 Combustion efficiency of residual carbon boiler

Z M TH1 T2 TH3
B G fnr/ % 80 85 90
— R & L 0.3 0.3 0.3
BB CO HeE/10 ¢ 324 296 256
SUERGE LRI/ %o 0.3 0.24 0.18
[ AR 58 R/ %% 2.32 2.08 2.01
IR % 5.86 5.16 4.86
JE T Bk % 1.66 1.56 1.28
IRBER % 97.38 97.68 97.81
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Tab.4 NO, emission of residual carbon boiler
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