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Denitration Mechanism of Monoclinic-phase Nano Zirconium Oxide-based

Catalysts

YE Fei, LIU Rong” , GUAN Hao, GONG Xiang-jun, JI Ling-chen

(Jiangsu Provincial Key Laboratory of Materials Cycling and Pollution Control, School of Geography Science, Nanjing Normal
University, Nanjing 210023, China)

Abstract: The MnO_-CeO,/m-ZrO, catalyst was prepared by impregnation with nano monoclinic-phase zirconium ( m-ZrO, ) as the
supporter. The influence of active component and reaction temperature on the denitration performance of the catalyst was investigated ,
while the surface properties of the catalyst and the denitration mechanism were discussed. The denitration efficiency was improved as
the active component increased and the reaction temperature rose. The denitration efficiency of 2. 5% MnO _ -CeO,/m-ZrO, catalyst at
110°C was 55. 5% while that of 15% MnO_ -Ce0O,/m-Zr0, catalyst was 93. 5% . The results of XRD, SEM, BET and H,-TPR showed
that the surface structure of the loaded catalyst was beneficial for denitration and oxidation-reduction. NH,-TPD test demonstrated that
NH, was adsorbed at the Lewis acid sites and Bronsted acid sites on the surface of catalysts. Intermediate products NH,NO and NH,NO
were generated from a series of reactions between NO and NH; and finally transformed into N, and H,0. Most of the denitration process
happened at Lewis acid sites.

Key words: monoclinic phase; nanocrystalline zirconium; MnO _-CeO,/m-ZrO, catalysts; low-temperature NH,-SCR; denitration
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Fig. 1 Schematic diagram of the experimental

apparatus for catalysts evaluation
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Fig. 2 Effect of temperature on the denitration

performance of the catalyst
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performance of the catalyst (110°C)
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