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Reaction Mechanism of N,O Reduction with CO Catalyzed by Char

GUAN Shi-pian, CHEN You-fu,ZHANG En-xian, XU Song-mei
( Jiangsu Frontier Electric Technology Co. Lid. , Nanjing, China, Post Code: 211102)

Abstract: In order to explore the transformation characteristics of nitrogen oxides during coal combus-
tion, the reaction mechanism of homogeneous and char-catalyzed heterogeneous N, O reduction with CO
were investigated through density functional theory at the M06-2X/6-311G(d) level. Thermodynamic and
kinetic parameters were analyzed to study the reaction mechanism. Results show that the activation energy
of homogeneous N, O reduction is 216. 93 kJ/mol, which is much larger than that of char-catalyzed hetero-
geneous N, O reduction (133. 06 kJ/mol ). Homogeneous N, O reduction process has three transition
states ,while only one is found in heterogeneous N, O reduction. R—TS1 and IM—'TS are the reaction rate
determining step in homogeneous and heterogeneous N, O reduction process,respectively. The reaction rate
of heterogeneous N, reduction is higher than that of homogeneous N, 0O reduction at 298 ~ 1800 K. Char
surface can provide reaction sites,and it can effectively promote the N,O reduction.

Key words: CO,char,N,0,reduction mechanism,density functional theory
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Tab. 2 Reaction kinetic parameters
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