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Reactivity of Lattice Oxygen in Supported MoQO;/y-Al,O; Catalysts
for Oxidative Dehydrogenation of Propane
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School of Chemistry and Chemical Engineering, Nanjing University, Nanjing 210093)

Abstract: The dispersion state and catalytic properties of molybdenum ions on the surface of MoOs;/y-Al,0; catalysts
were studied by means of X-ray diffraction(XRD), H, Temperature-programmed reduction(H,-TPR) and pulse reaction
test for propane oxidative dehydrogenation in absence of gaseous oxygen. It has been shown that the dispersion capacity
of molybdenum oxide on y-Al,0; is about 4.73 Mo®/nm?” and this value is close to the theoretical value(4.90 Mo®/nm?)
estimated by “Incorporation Model”. When the loading of MoOj is below its dispersion capacity, the isolated Mo-O-Al
species combined on y-AlO; surface is easily dispersed on the neighbor vacant site by Mo-O-Mo bond to form
polymerized surface MoO, species. With the increase of MoO; loading, the Mo-O-Al bond converts to Mo-O-Mo bond,
and the reactivity of oxygen anions around Mo ion decreases, which leads to the decrease of activity for oxidative
dehydrogenation of propane. When the MoO; loading is higher than the dispersion capacity, the excess Mo ions form

crystal phase, leading to the further decrease of activity for oxidative dehydrogenation of propane.
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