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Effect of Vanadia Loadings and Calcination Temperature on Physical
and Chemical Characteristics of V,05/TiO, Catalyst
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Abstract The catalytic activity of titania—supported vanadia catalysts was influenced by the state of the active components which were
affected by the content of the active components and different calcination temperature. The catalysts were synthesized by sol-gel method
and characterized by X-ray Fluorescence Spectroscopy (XRF), X—-ray Diffraction (XRD), BET, X-ray Photoelectron Spectroscopy (XPS),
Raman Spectra and Transmission Electron Microscopy (TEM). XRD and TEM indicated that quantitative doped active components
enhanced thermal stability of the prepared samples and vanadia was well dispersed in the catalyst. BET, XPS and Raman spectroscopy
revealed the structure of the catalyst and the state of active components was strongly dependent on vanadia loadings and calcination
temperature. These findings were suggested that both vanadia loadings and calcination temperature affect physic and chemical
characteristics, resulting in thermal stability and phase composition of the catalyst, higher dispersions and state of active components,
ultimately show the catalytic activity of selective reduction reaction for removal of nitrogen oxide by ammonia.
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Table 1 Morphological properties

7t Z/°C /(m*+g") /em’+g) /mm  /nm
TiO, 450  52%A+48%R  81.75 0.21 10.34  27.7
550 12%A+88%R  21.35 0.08 14.36  30.2

650 R 19.11 0.06 12.21 35.5

V3Ti 450  82%A+18%R  90.09 0.17 7.66 24.3
550  50%A+50%R  29.80 0.11 13.25 31.2

650 R 16.35 0.08 18.73 37.1

VI10Ti 450  93%A+7%R 100.80 0.23 9.15 22.6
550 16%A+84%R  21.59 0.23 9.46 33.7

650 R 13.18 0.03 9.36  44.5

E A ABAT AR AL LV, AILRR D, AILAR D, AT
dh AR,

Notes: A ,anatase; R ,rutile; V,,pore volume; D,,pore diameter; D.,mean
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Fig. 1 XRD patterns of the samples
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different calcination temperatures
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