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A quantum chemistry study of CO and NO desorption from oxidation
of nitrogen-containing char by oxygen

ZHANG Xiu-xia,ZHOU Zhi-jun,ZHOU Jun-hu,LIU Jian-zhong, CEN Ke-fa
( State Key Laboratory of Clean Energy Utilization , Zhejiang University ,Hangzhou 310027 , China)

Abstract : A comprehensive molecular modeling study was carried out to clarify mechanisms for CO and NO desorption
from heterogeneous oxidation of nitrogen-containing char by O, with a simplified char model. Geometry optimizations of
reactants , intermediates , transition states and products were carried out by using density functional theory at the
B3LYP/6-31G(d) level. Based on analysis of reaction pathways, energies of optimized geometries were calculated and
corrected with zero point energy. The potential energy surfaces were worked out then. The results show that the first
step of oxidation is O, adsorption on the surface of nitrogen-containing char,which is 414.5 kJ/mol exothermic. High-
est energy barriers for CO and NO desorption from O, adsorption product are 397. 4 kJ/mol and 197. 0 kJ/mol , respec-
tively. The product after CO desorption can release NO by endothermic reactions or convert to five- or six-member ni-
trogen-containing heterocycles by exothermic reactions. Three possible reaction pathways for the product after NO de-
sorption from O, adsorption product are desorption of CO with char left,formation of a five-member cyclic ketone and
conversion to a six-member pyran,all of which are endothermic reactions.
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