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Abstract

The physicochemical properties of VOx/TiO, catalysts with different TiO, supports were analyzed, and SCR reactions were
performed. VOx/TiO; catalysts were prepared by impregnation using anatase TiO,, which was manufactured by Sigma Aldrich
and prepared from TiOCl, and titanium isopropoxide (TTIP) as a precursor. They are denoted as VS, VC, and VP. The specif-
ic surface area of the VS was 1/10 or less of that of the VC and VP, and the dispersibility of vanadium oxide was relatively
low. As a result of XPS analysis, the ratio of adsorbed oxygen was higher in VS and VP with Ti*" than in VC. In VC
and VP, vanadium mainly existed in V*" and V" states in relation to the dispersibility of vanadium oxide. The amount of
adsorbed oxygen contributed more to NH;-SCR activity than vanadium oxide dispersibility below 250 °C, while vanadium
oxide dispersibility contributed more to activity beyond 300 °C. The fast SCR activity in all three samples was the highest
at NO»/NOx = 0.5, followed by VS < VC < VP samples. It was determined that the dispersibility of vanadium oxide had
a significant effect on fast NH;-SCR activity.
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Figure 1. The schematic diagram of experimental equipment.
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Figure 2. XRD patterns of three VOx/TiO, catalysts.
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Table 1. Crystallite Size Calculated Using the Scherrer Equation for
(101) Peak

VS
50.7

VvC
17.0

Crystallite size / nm 13.8

Table 2. Textural Characteristics of VOx/TiO, Catalysts

BET area total pore volume  average pore diameter
/ m’g! / em’g! / nm
Vs 6.5 0.025 24.4
vC 75.3 0.260 11.8
A% 68.2 0.179 9.1
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Figure 3. BJH pore size distribution curves calculated from nitrogen

adsorption-desorption isotherms of three VOx/TiO, catalysts.
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Figure 4. XPS spectra of three VOx/TiO, catalysts: (a) Ti 2p, (b) O
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Figure 5. The NH;-TPD profiles of three VOx/TiO, catalysts.
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Figure 7. The NOx conversion of three VOx/TiO, catalysts.
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VOX/TiO; catalysts.
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