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Research on direct decomposition of NO by microwave catalysis under
condition of sintering flue gas

YI Yuhan', KANG Jiangang’, YU Chunmu', YANG Bentao’, WEI Jinchao®,

ZHOU Jicheng', XU Wentao'
(1. School of Chemical Engineering and Technology, Xiangtan University , Xiangtan 411105 , Hunan, China;
2. Zhongye Changtian International Engineering Co.,Ltd.,Changsha 410205 , Hunan, China)

Abstract: It is a great challenge to realize direct decomposition of NO at low temperature and high efficiency under
complex sintering flue gas conditions. A CeO,/MgCo,0, — 40% BaCO, catalyst is developed for the efficient direct
decomposition of NO in microwave catalysis under the condition of low temperature with excess O, and some SO, and CO, ,
and then the denitration performance and sulfur resistance of the catalyst are investigated. XRD and TEM characterization are
used to analyze the catalyst deactivation and the reasons for the improvement of the deactivation after modification. The results
show that the denitrification rate of the microwave catalyst is almost stable when the volume fraction of CO, in the inlet gas is
5% . After CeO, is introduced,the sulfur resistance of the microwave catalyst is obviously improved. Under the atmosphere of
0. 1% SO, volume fraction and the reaction temperature is only 250 °C , the microwave catalyst could achieve 99.9% NO
conversion and 99. 9% N, selectivity. TEM results show that there is no obvious difference in the topography features of the
catalyst before and after the reaction. The new denitration method of direct decomposition of NO by microwave catalysis
established in this paper can provide a new way for green deep denitration under complex sintering flue gas condition.

Key words: direct decomposition of NO; microwave catalysis; CeO,/MgCo, 0, —40% BaCO;; denitration performance;

sulfur resistance; carbon dioxide resistance
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Fig. 1 Microwave catalytic reactor and process

flow chart of the analyzer
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Table 1 Reaction results of microwave catalytic direct decomposition of no under different catalyst bed temperatures

" NO #4032/ %
AT 2 FR
100 C 150 C 200 C 250 C 300 °C 350 °C 400 C
MgCo, 0, —40% BaCO, 85.9 88.2 93.6 99.9 99.9 99.2 96. 4
5% Ce0,/MgCo,0, —40% BaCO, 87.4 89. 4 91.4 99.9 99.9 99.2 93.4
10% Ce0,/MgCo, 0, —40% BaCO, 86.7 91.3 94.3 99.9 99.9 98.0 95. 1
20% Ce0,/MgCo, 0, —40% BaCO, 83.8 87.6 91.9 99.9 99.9 9.5 94.7
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