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Modeling NO, Formation in Pulverized Coal Oxy-Fuel Combustion by
Detailed Chemical Reaction Mechanism

LI Sen WEI Xiao-Lin GUO Xiao-Feng

(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract Gas-solid reaction model of pulverized coal was established based on detailed chemical reac-
tion mechanism. the NO,. formation mechanism in oxy-coal combustion was analyzed, and the effects of
O, concentration and air staged combustion on NO, emission were investigated. NO, formation paths
in oxy-coal combustion are HCN—-CN—NCO—NO and HCN—-CN—=NCO—HNCO—HN; —NH—
HNO —NO. The increase of initial Os concentration makes the release of volatile and HCN ahead,
and increasing initial concentration of Oy promotes the conversion rate of fuel N. In Oxy-coal staged
combustion, the reducing atmosphere in primary combustion zone is conducive to NO reduction to
N,, and the main reaction paths are NO+CO—N+CO;, NO+H—N+OH and NO+N—N,+0. N
conversion rate decreases from 0.379 to 0.339 when the excessive air rate decreases from 1.15 to 0.6,
and it decreases 10.55% as compared that of unstaged combustion. Oxy-coal combustion has slightly
influence on N conversion rate as compared that of air-coal combustion.
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Table 1 Proximate analysis and ultimate analysis of dry coal

Proximate analysis/% (as air-dry)

Moisture Ash Volatile Fixed carbon Net heating/kJ-kg ™!
2.6 6.56 32.76 58.08 28370
Ultimate analysis/% (as air-dry)
Carbon Hydrogen Oxygen Nitrogen Sulphur
73.63 4.54 11.38 0.95 0.34
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