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Effect of Coal and Limestone Addition Position on Emission of NOx and N2O during Coal

Combustion in a Circulating Fluidized Bed Combustor
ZHANG Lei, YANG Xue-min, XIE Jian-jun, DING Tong-li, YAO Jian-zhong, SONG Wen-li, LIN Wei-gang
( Institute of Process Engineering, Chinese Academy of Sciences, Haidian District, Beijing 100080, China)

ABSTRACT: The effects of coal and limestone addition at
different positions on NOx and N,O emissons from a 30kW
scale coal-fired circulaing fluidized bed (CFB) were
investigated. Both staging combustion and excess air number
were gudied in this paper. Three coals from western Chinawere
applied. The CFB combustor consists of a riser and a downer,
which the riser was designed as coal combustor and the downer
was used to the circulation of solid materid and coal pyrolysis.
Two addition port of were adopted for coa or limestone in this
study, which was located 20mm above the primary ar
distributor in the riser and the other was at the upper of the
downer. The results show that, without limestone addition Port,
coal being injected through the two addition port, reducing first
air stoichiometry or excess air number aways results in the
decrease of NO emissions for the three coals. However, its
effects on N,O emissions are not uniform. With the increase of
excess air number, N,O emissions increase, decrease and no
obvious variation all can be observed. And the effects of air
staging on N,O emissions are not obvious. The switch of coal
addition port from the riser to the downer, always but not ever,
leads to the reduction of NO emissions, but its effect on N,O
emissons is much smaller. The effects of the first air
stoichiometry and excess ar number on NO emissions,
compared with being added into the riser, will be wesken when
coals were added into the downer. One of the three coals was
adopted to invegtigate the influence of limestone on emissions
of SO, and nitrogen oxides. The results show that SO,
emissions decrease, NO emissions increase and N,O emissions
firstly increase slightly and then decrease with the increase of
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CalS molar ratio. Compared with being added into the riser,
the limestone added into the downer can result in a smaller
increase of NO emissions. However, the switch of limestone
addition port has no significant effect on N,O emissions.

KEY WORDS: therma power engineering; coa combustion;
circulating fluidized bed; coal addition position; NO; N,O
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Fig. 1 Schematicillustration of applied 30kW circulating
fluidized bed combustor
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Tab.1 Chemical analysis of three applied coals
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Fig. 2 Effect of excessair number on NO and N,O
emissionsin CFB during combustion of 3 applied coals
added through R and D position
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emissionsin CFB during the combustion of 3 applied coals
added through R and D position
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