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Synthesis of Vanadium-based Metal Oxides and Their Oxidation Catalytic Performance
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By the reaction of vanadium-oxygen clusters, the creation of function materials with more
than two constituting elements anions were investigated. Titanium-containing vanadium
cluster anion was synthesized by the reaction of the bowl-type vanadium cluster anion with
titanium sources. In the presence of titanium, the stability of the compound toward water and
acid were drastically improved. The cluster can accept protons with maintaining the
structures. The protonation of the cluster enable to be used as oxidation catalysts for sulfide
with molecular oxygen. The bowl-type cluster were also used as the stabilizer of the unstable
anions. In addition, by the reaction of the bowl-type cluster with fluoride, the unique stable
structures were obtained and the oxidation catalysis were clarified.
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Fig.2 Anion structure of [TiVi2Os4]4".
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Fig.6 anion structure of [V 03 (CH;NO2)]°".
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Fig.7 Schematic representation of fluoride-incorporated polyoxovanadates and its oxidation catalysis.
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