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Hydrothermal Synthesis of Complex Metal Oxides by Assembling MO6 Octahedra and
Creation of Solid Acid

Murayama, Toru
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Layered-structure-type tungsten based complex oxides (W-M-0, M= Ti, Zr, Nb, Ta)
were synthesized by the hydrothermal method. The synthesized W-M-O showed characteristic peaks at 20 =
22.7° and 46.2° in an X-ray diffraction pattern (Cu-Ka), indicating linear corner-sharing of MO6
octahedra in the c-direction. The same layered-type materials were obtained with a wide range of W and M
composition ratios by using soluble precursors. The catalytic activity of W-M-O increased with increase
in the W ratio, suggesting that strong acid sites were generated. From Raman and adsorption measurements
of W-M-0 with various crystalline structures, it was revealed that the crystalline motif of W-M-O in the

a-b plane was an interconnection of MO6 octahedra and {M6021} pentagonal units and micropore channels but
without long-range order.
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Fig. 1 XRD pattern of W-based complex
oxide catalysts. (W ratio was measured
by ICP for the obtained sample.)
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Fig. 2 (a) proposed structure model of
W-M-O (deformed orthorhombic), and (b)
crystalline models of orthorhombic, (c)
pseudohexagonal and orthorhombic, and
(d) pyrochlore complex oxide.
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Fig. 3 Formation of benzylanisole over the
different compositions of W-based complex
oxide catalysts. (anisole: 0.1 mol, benzyl
alcohol: 0.01 mol, catalyst: 0.1 g, temp.:
100 , time: 0.5 h)
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