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Abstract Selective catalytic reduction of NO, with NH; or urea (NH,/Urea-SCR) as reducing agents over
catalytic materials in oxygen-rich conditions is one of the most efficient and widely-used techniques for the removal
of NO, from stationary and mobile sources. The most important catalyst system for NH;-SCR process is vanadium-
based catalyst. In this review, the composition and NH,-SCR performance, the activity improvement of vanadium-
based catalysts and the corresponding NH,-SCR reaction mechanisms are summarized. The possible developing
orientations in the field of NH,-SCR technique are also prospected. The conventional V,0,-WO, ( MoO, )/TiO,
catalyst and corresponding improved vanadium-based catalysts usually show excellent deNO, efficiency and SO,
durability in the medium temperature range. On these catalysts, the highly dispersed V’* species and poly-vanadate
species are confirmed to be the active phases for NH;-SCR reaction. Over vanadium-based catalysts prepared by
different methods or with different compositions, a majority of researchers consider that the NH,-SCR reaction

follows an Eley-Rideal ( E-R) mechanism and some researchers prefer to a Langmuir-Hinshelwood ( L-H)
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mechanism, which might be related to the vanadium loading amount and reaction temperature. During the
subsequent work in further study, the researchers should combine multiple characterization methods aiming at
different catalyst systems, and pay more attention to the influence of temperature on the reaction mechanism
together with the effect of surface acid/basic property on the adsorption and activation of NH,/NO,_ . Accordingly,
much more comprehensive and authentic reaction mechanism can be concluded. The systematic understanding of
the research progress in vanadium-based catalysts is beneficial to the development of highly efficient, stable

vanadium-based SCR catalytic converters at the present stage, and also important for the design and synthesis of

novel , efficient, environmentally-friendly vanadium-free SCR catalysts with high resistance to poisoning.
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Fig.3 NH,-SCR activity over V,0,/TiO, and V,0,-WO,/
TiO, catalysts. Reaction conditions; 160 mg catalyst (60—
100 mesh), [NO] = [NH,] =800 ppm, [0,] =1%,
He balance and total flow rate of 60 ml/min""’ ( the reaction
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