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Study on NO, migration path and detailed mechanism after fuel fluidized preheating
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( 1.Institute of Engineering Thermophysics Chinese Academy of Sciences Beijing 100190 China; 2. University of Chinese Academy
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Abstract: In order to further control pollutant emissions and achieve the goal of carbon neutrality oxy—fuel combustion technology has re—
ceived more and more attention as a clean combustion technology.Combined with oxy—fuel combustion technology and preheating combus—
tion technology based on circulating fluidized bed it is beneficial to further reduce NO, emissions and improve fuel adaptability.For explo—
ring the migration path of NO_ of different fuels with preheating oxy—fuel combustion technology and based on the O,/CO, combustion
technology of circulating fluidized bed preheating Shenmu bituminous coal and semi—coke were used as contrast fuels and the perfectly
stirred reactor( PSR) in CHEMKIN software were used with preheated fuel as the input parameters. Moreover the rate of production analy—
sis( ROP) and sensitivity analysis ( SA) were used to explore the migration path of NO, in combustion. Comparing the simulation
calculation results with the previous experimental results the results show that the two—stage PSR model can perform a good calculation
simulation of the gas—phase combustion in the down—fired combustor( DFC) and the adaptability of the model is good and the method of
the input parameter setting is feasible.In the O,/CO, atmosphere the combustion of CO, in the DFC is dominated by the formation reac—
tion.Besides the increase of CO, partial pressure promotes the generation of NO.The basic migration path of the gas—phase reaction of ni—
trogen—containing in the combustion process of bituminous coal and semi—coke is consistent.In the main combustion zone the main path of

NH,; conversion is NH;—~NH,—>NH—HNO—NO the reactions of NH—N—NO are occurred during the combustion of bituminous coal.In
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addition to the consumption reaction HCN can also be generated by the reaction of hydrocarbon groups with NO.The increase in the con—
centration of hydrocarbon groups can promote the formation of NH; and HCN for semi—coke.

Key words: O,/CO,; CFB; preheating combustion; CHEMKIN; NO,
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Table 1 Experimental conditions *
Items Case 1 Case 2
Fuel type Bituminous coal Semi—coke
Op, % 25.5 31.5
05, 1% 28.3 35.0
0., % 29.3 29.0
Br: 0.319 0.360
Bs. 0.394 0.410
Bre 0.288 0.230
Tepp!C 820+5 810+5
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Fig.6 Main migration path of N in main combustion zone
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Fig.7 Main migration path of N in burnout zone
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Fig.10  Sensitivity analysis of the NO in main combustion zone
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