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Abstract: The effect of the dispersion state and surface properties of supported vanadia on the selective b ¥i75

catalytic reduction (SCR) activity of NO over V,0-/TiO, catalysts was studied by various experimental b R

techniques. The experimental monolayer dispersion capacity of V,0g on anatase (6.86 VOX/an) measured by XRD bR

was almost the same as the concentration of surface vacant sites of anatase estimated by the incorporation B

model, and it was suggested that isolated vanadia species tend to be dispersed on adjacent octahedral vacant RUEAT

sites. An increase of the NO turnover frequency (TOF) at 300 ° C to a maximum (8.3 X 103 s‘l) at a coverage b IERAT

near half a monolayer was related to the increase of the amount of weak acid sites (Bronsted acid site on each
vanadium ion). The TOF decreased rapidly at high VO, coverages because of a decrease of the reducibility of

vanadia species and a decrease of the ratio of exposed vanadia species on the surface. The Bronsted acid sites
on bridging V- O(H) -V and terminal V - OH of polymeric vanadia species were all active sites in the SCR reaction.
The SCR activity of the V,05/TiO, catalysts was related to the dispersion state, acidity, and reducibility of the

vanadia species.

Keywords: vanadia species, dispersion state, selective catalytic reduction, Bronsted acid site,
reducibility, nitrogen oxide

Wk H i 2011-12-21; $ 5 H ¥: 2012-03-30

S A
RERA, FERT #9555 G038 v,05/Tio, MEAHIR M ECR ML BN 2GE LIS NO TEREFISEIN[] fELZ44, 2012,v33(6): 933-940

TANG Fu-Shun, ZHUANG Ke, YANG Fang etc .Effect of Dispersion State and Surface Properties of Supported Vanadia on the Activity of
V,0./TiO, Catalysts for the Selective Catalytic Reduction of NO by NH;[J] Chinese Journal of Catalysis, 2012,V33(6): 933-940

BEE A
http://www.chxb.cn/CN/10.1016/S1872-2067(11)60365-3 oy, http://www.chxb.cn/CN/Y2012/V33/16/933

[1] Forzatti P. Appl Catal A, 2001, 222: 221 ret

[21 Bond G C, Tahir S F. Appl Catal, 1991, 71: 1 ri

[3] Bafiares M A, Wachs | E. J Raman Spectrosc, 2002, 33: 359 s
[4] Grzybowska-Swierkosz B. Appl Catal A, 1997, 157: 263 __ ret

[5] Wachs I E, Weckhuysen B M. Appl Catal A, 1997, 157: 67 __ ri



[6] WentGT,LeulJ, Bell AT.J Catal, 1992, 134: 479 __ ri

[71] WentGT, LeulJ, Rosin RR, Bell AT. J Catal, 1992, 134: 492 __ ni

[8] Baiker A, Handy B, Nickl J, Schraml-Marth M, Wokaun A. Catal Lett, 1992, 14: 89 ___ ri

[9] Lietti L, Forzatti P. J Catal, 1994, 147: 241 __

[10] Topsode N-Y, Topsde H, Dumesic J A. J Catal, 1995, 151: 226  _ ri

[11] Marshneva V I, Slavinskaya E M, Kalinkina O V, Odegova G V, Moroz E M, Lavrova G V, Salanov A N. J Catal, 1995, 155: 171 __ rt
[12] Alemany L J, Lietti L, Ferlazzo N, Forzatti P, Busca G, Giamello E, Bregani F. J Catal, 1995, 155: 117 __ ri

[13] Wachs I E, Deo G, Weckhuysen B M, Andreini A, Vuurman M A, de Boer M, Amiridis M D. J Catal, 1996, 161: 211 i
[14] Reiche M A, Hug P, Baiker A. J Catal, 2000, 192: 400 . re

[15] Amiridis M D, Wachs | E, Deo G, Jehng J M, Kim D S. J Catal, 1996, 161: 247 __ rs

[16] Ni Z M, Chen A M, Fang C P, Wang L G, Yu W H. J Phys Chem Solids, 2009, 70: 632 rei

[17] Tang F S, Xu B L, Shi H H, QiuJ H, Fan Y N. Appl Catal B, 2010, 94: 71 __ ri

[18] Xie Y C, Tang Y Q. Adv Catal, 1990, 37: 1

[19] Deo G, Wachs | E. J Catal, 1994, 146: 323 __ rt

[20] Wachs | E. Catal Today, 1996, 27: 437

[21] Primet M, Pichat P, Mathieu M V. J Phys Chem, 1971, 75: 1216 _ rd

[22] XuB L, Fan Y N, Liu L, Lin M, Chen Y. Sci China, Ser B, 2002, 45: 407
[23] Chen Y, Zhang L F. Catal Lett, 1992, 12: 51 __ re

[24] Dong L, Chen Y. Chin J Inorg Chem, 2000, 16: 250
[25] Mutin P H, Popa A F, Vioux A, Delahay G, Coq B. Appl Catal B, 2006, 69: 49 ___ri

[26] Giakoumelou I, Fountzoula C, Kordulis C, Boghosian S. J Catal, 2006, 239: 1 ri
[27] Ramis G, Busca G, Bregani F, Forzatti P. Appl Catal, 1990, 64: 259 __ ri
[28] Ramis G, Yi L, Busca G. Catal Today, 1996, 28: 373 i
[29] Topsbe N-Y.J Catal, 1991, 128: 499 __ ret
[30] Busca G, Lietti L, Ramis G, Berti F. Appl Catal B, 1998, 18: 1 __ ri
[31] Topsoe N-Y, Dumesic J A, TopsOe H. J Catal, 1995, 151: 241. __ ri
[32] XU, Xi¥es:, 2. MAFRLIU Q Y, Liu Zh Y, Li Ch Y. Chin J Catal), 2006, 27: 636 s
[33] Bosch H, Kip B J, van Ommen J G, Gellings P J. J Chem Soc, Faraday Trans 1, 1984, 80: 2479 __ ri
[34] Busca G, Centi G, Marchetti L, Trifiro F. Langmuir, 1986, 2: 568 __ rdt
[35] Gheorghe C, Gee B. Chem Mater, 2000, 12: 682 ri
[36] Went G T, Oyama S T, Bell A T. J Phys Chem, 1990, 94: 4240 __ re
[37] Miyata H, Fujii K, Ono T. J Chem Soc, Faraday Trans 1, 1988, 84: 3121 __ rei
[38] Ozkan U S, Cai Y P, Kumthekar M M. Appl Catal A, 1993, 96: 365 st
[39] Gasior M, Haber J, Machej T, Czeppe T. J Mol Catal, 1988, 43: 359 __ rd
HEEH, LAY, Jrsiity, sLiBfe SENEH, MRk A Pd/La,05-AL0, Il PA/Ce0,-Zr0,-Y ,0 5 BEALH LV 42 Fe Ui AL fiE 1 LUK 0], AL,

(4 2012,33(6): 1020-1026
21 TEE Y, T, B, R, R, D8N0 AGREE R B,0/y-ALO, BEHEAEIT NO[]. IR, 2012,33(5): 783-789



