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Ammoxidation of Tolueneto Benzonitrileon VPO Catalysts

LU Han-feng, HUANG Hai-feng, CHEN Yinfel, HAN Wenfeng, LIU Huayan
(Heterogeneous Catalysis Key Laboratory of Zhejiang Provinces, Chemical Engineering Institute,
Zhgjiang University of Technology, Hangzhou 310014, China)

Abstract: VPO and VPO/Silica-gel catalysts with a variety of phosphorus content were prepared and
characterized by XRD, FTIR and TPR. Ammoxidation of toluene to benzonitrile was also investigated on
those prepared VPO/silicagel catalysts. It was found that V,Os crystal is destroyed sharply with
P-adding ,vV=0 and V-O-V bond are distorted and moves to the inside of VPO catalysts, on the surface of
catalysts produce some phosphates; The quantity of the lattice oxygen and average oxidation number of
vanadium ions decrease, however the activity of the lattice oxygen is enhanced. Correlation of the phase
composition and catalytic activity indicated that VPO/silica-gel with P/V=1~2 has better catalytic
performance, and the more phosphates content, the higher selectivity in ammoixdation of toluene, which V**
make aimportant role. It was proposed that the oxidation-reduction center V=0 on internal layer of catalysts
and the acidic site center P-OH compose a complex activity center. The maximal activity and selectivity in
ammoxidation arrive at 97% and 94% respectively at 440 , and theyield of benzonitrile can be 91.2%.
Keyword: VPO catalysts;, ammoxidation; toluene; benzonitrile



