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Effect of Surface Acidity on NO Reduction and Resistance Towards Alkali
Poisoning over V,05/TiO,-SiO,

HU Shi-Lei' YE Dai-Qi* FU Ming-Li
(College of Environmental Science and Engineering, South China University of Technology, Guangzhou, Guangdong 510006)

Abstract: TiO,-SiO, with various compositions prepared by a Sol-gel method. Vanadia loaded on TiO,-Si0O, were
characterized with N, adsorption-desorption, XRD and FTIR. The catalytic behavior in selective catalytic reduction
(SCR) of NO by NH; and resistance towards alkali poisoning were also investigated. The results showed that
composite catalysts were with high surface area of 125~413 m?-g™. A significant increase of surface acid number and
strength were also observed. Catalyst with 50% SiO,(V5ST)showed the highest amounts of surface acidcentars. The
Lewis acid sites remained stable and Bronsted ones decreasd slightly in typical SCR temperature of 350 “C. V5ST
presents superior catalytic performance and resistance towards alkali poisoning in comparison with a traditional
catalyst V,05/TiO,. The reason might be that part of potassium on the surface of the catalyst preferentially interacted
with acidic sites on the support, preventing vanadium species from being poisoned.The comparison of the
deactivation degrees of the SCR catalysts at different temperatures indicated that SCR reactivity mainly depended on
Bronsted acid at low temperature. As temperature rose up, the steady Lewis acid sites played the dominant role,

which resulted in lower degree of deactivation.
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Table 1 BET surface area, VO, surface density and structure properties
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Fig.1 XRD patterns of TiO,-SiO, with

various compositions
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Fig.2 FTIR spectra of V,05/Ti0,-Si0, with

different compositions
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Fig.3 FTIR spectra of ammonia adsorption over
V,05/Ti0,-Si0, at room temperature
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Fig.4 Evolution of Bronsted acid and Lewis acid over catalyst as a function of temperature
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Fig.5 Evolution of Brénsted acid and Lewis acid over catalysts before and after potassium-doping (fresh A, poisoned A)
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