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Research progress of the effects of Ca—based sorbents on the NO

X

reaction in circulating fluidized bed boilers

KE Xiwei, CAI Runxia,LYU Junfu,ZHANG Man, WU Yuxin, YANG Hairui,ZHANG Hai
(Key Laboratory for Thermal Science and Power Engineering of Minisiry of Education , Tsinghua University , Bejjing 100084 , China )
Abstract : Circulating fluidized bed (CFB) boilers face sever challenges due to the ulira—low emission rules proposed in recent years in
China. In order to decouple the contradiction between high efficiency desulfurization and de—=NO, combustion, it is necessary to deeply un-
derstand the impacts of Ca—based sorbents on nitrogen reaction. Most research shows that the limestone desulfurization and NO, emission
are closely related due to the mutual conversion among different calcium compounds and the selective catalytic relativity to several nitrogen
reactions. Any affecting factor of these processes may also have significant effects on the NO, emission. The basic nitrogen reactions under
CFB combustion conditions ,the mutual conversion rules of calcium compounds,the nitrogenous selective catalytic reactions,and some other
factors of these processes such as flue gas composition, temperature , air distribution, etc. were reviewed , thus the influence of calcium—
based desulfurization on NO_ emission were thoroughly discussed. Normally, the use of limestone leads to higher NO_ emission and lower
N, O emission. It can be explained by many factors. For example,the CaO particles can obviously catalyze the oxidation of volatile nitrogen
to NO, the oxidation of CO which weakens the reducing atmosphere,and the decomposition of N, O. Nevertheless,some calcium compounds
can also significantly catalyze the NO reduction,such as CaSO, and CaS. It is proved in practice that the simultaneous desulfurization and

denitrification (SDD) based on limestone and SNCR or SCR is effective in CFB boilers. It is necessary to further investigate the interaction
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between limestone desulfurization and NO_ emission quantitatively in the future ,and further develop the new generation of SDD technology,

so that the simultaneous ultra~low NO,~SO, emission for CFB boilers can be realized.
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Relationship between desulfurization on limestone

Fig. 1

and NO, emission in CFB boilers
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Table 1 Main catalytic reactions over calcium compounds in CFB
i AR R SCHR
NH, M N, +H, (Rl1) Ca0 [29-30]

NH; +02::T>N2 +H,0 (R2) €a0,CaCo, 129-35]

NH, + 0, —> NO + H,0 (R3)

NH, N0 LN, + 0 (R4) Ca0,CaSO, [15,27-30,33,36-37]
HCN + 0, % N, + €O, + H,0 (R5) Ca0,CaCO, [38-40]
HCN + 0, —> NO + CO, + H,0 (R6)

HCN+H20£>NH3 +CO  (R7) Ca0 [38]

NO +c01\4—*>1\12 +C0, (R8) Ca0, Ca3S [41-44]

NO+H2£>N2 +H,0 (R9) Ca0 [45]

NO + CH, LR N, + CO, + H,0 (RI10) Ca0 [46-47]
NZOM;iN2 +0, (RIl) Ca0, CaS [32,35,44,48-49 ]
€O + 0, M, €O, (R12) Ca0 [50-51]
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( From ref. 1)
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Table 2 Some kinetic models about nitrogen catalytic reactions over calcium compounds from reference
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