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Abstract: The structural characteristics and the performance of vanadia catalysts supported on Silica-gel, SBA-
15, MCM-41, fumed-Si0O,, Nano-SiO, in oxidative dehydrogenation (ODH) of propane have been investigated.
Vanadia dispersion on supports and reactivities of the lattice oxygens have been studied using TG-DSC-MS of
temperature-programmed surface reaction(TPSR) and in-situ ultraviolet-visible diffuse reflectance spectra (UV-Vis
DRS) techniques.It has been shown that the reactivities of supported vanadia catalysts for ODH of propane are
mainly attributed to the high degree of vanadia dispersion , high dispersed isolated tetrahedred V>* species are
the active sites for ODH of propane .The selectivities of C;Hs are relative to the average pore diameter of
catalysts, The small pore diameter causes the deep oxidation of C;Hg easily.The bond strength between vadadium and
the lattice oxygen on different silica supports influences on the selectivity of C;Hg. The weak lattice oxygens of V-O-
Si are the combustion site, and the combustion temperature decreases with the reducing of the bond strength.

However, the strong bound lattice oxygens of V=0 and V-O-V are the site of the selective oxydehydrogenation of
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propane. The differences of shape and structure on silica supports give rise to the different activities and selectivities

for ODH of propane over supported vanadia catalysts.
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Table 1 Catalytic properties for oxidative dehydrogenation of propane on supported vanadium oxide catalysts

Conversion / %

Selectivity / %

Catalyst A/ (m*g™) D / nm C3Hg Yield / %
0, CsH; CsH; CO, CHA4C,
V,0s/Silica-gel 408 8.2 90.6 20.9 46.6 45.7 7.7 9.7
V,05/SBA-15 713 7.4 100 27.3 44.4 49.0 6.6 12.1
V,0s/MCM-41 937 29 69.2 17.9 41.6 50.1 8.3 74
V,0s/fumed SiO, 257 239 74.9 21.7 50.4 41.8 7.8 10.9
V,0s/Nano-Si0, 35 23.1 674 17.2 49.0 473 3.7 8.4

Reaction condition: Catalyst layer: 550 °C, 0.1 MPa; Reaction gases: Vi y Vo :Vy =2:1:7; Space velocity: 5 000 cm’+g™+h™; V,0s loading

amount on all supported vanadium oxide catalysts is 2.1wt%.
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