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Development of structure-controlled early transition metal binary oxide based
acid-base catalysts and the activity controlling factor

YAMAMOTO, Takashi

3,300,000

Various kinds of Y, Sc and In metal-ion doped zirconia supported tungsten
oxides were prepared. As for the catalytic performance for Friedel-Crafts alkylation, optimal ranges
of the doping amounts of Sc and In were wider than those for Y.
Group 2, 3, and 13 element-doped zirconium oxide catalysts were prepared by impregnation of each
metal salt aqueous solution on amorphous zirconium hydroxide, followed by calcination. Zr02 doped
with other period-4 elements, including all 3d transition metals, were also prepared. As for Ga,
doped ions mainly existed inside the bulk of zirconia by forming solid solution up to 5 mol%.
Empirical approach for catalysis of Ga203-Zr02 solid solution revealed that acetaldehyde formed by
ethanol dehydrogenation was converted to acetone, mainly via acetate species. Coexistence of Zr02,
doped elements with dehydrogenation capability, surface acid-base property, and H20 vapor was
important for ethanol to acetone / isobutene reaction.
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