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Tungsten zirconium hydroxides (ZWOH) with the molar ratio of W/Zr=2 were
synthesized by a hydrothermal process at 453 K for 6-72 h. Structure of the hydroxides with
different crystallinity and the transformation upon calcination were characterized by XRD,
XAFS, UV-vis spectroscopic techniques. The ill-crystallized ZWOH with large surface area
(>100m2'g71; phase-I) was formed via hydrothermal treatment till 12 h, and well crystallized
ZrW207(0H)2(H20); (< 2 m*+g '; c-ZWOH) was formed after 24 h. W L-edge XAFS, optical
bandgap and thermal gravity analyses gave direct evidence to support the previous suggestion
about dehydration process of c-ZWOH to ZrW;0sg, where ZrW>0Og polymorphism with low
crystallinity (phase-1I) and cubic ZrW>Og crystal formed after calcination in the range of
573—773 and 823—873 K, respectively. The ZWOH phase-I was found to promote alkylation of
benzylalcohol with anisole, and the activity exhibited the maximum after calcination at 873 K.
The c-ZWOH and ZrW20g polymorphisms were catalytically inert for the reaction. Existence
of active phase-I as a minor species in ZrW>Og little influence on XRD pattern, but surface area
measurements and the catalytic performance might help to evaluate fraction of phase-I in the
Zr-W-0 system. The ZWOH phase-I was candidate for a model catalyst of tungstated zirconia
strong solid acid to investigate the acidity generation mechanism.
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Fig.1 XRD patterns of zirconium tungstene hydroxides with

different hydrothermal treatment time at 453 K, and the surface
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Fig.6 W L1 edge XANES spectra of ill-crystalline zirconium tungsten hydroxide (phase-I) calcined at different

temperature.
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Fig.8 Results of alkylation of anisole with benzylalcohol. Catalyst: 0.1 g; benzyl alcohol: 0.64 mL (6.18 mmol);
anisole: 10 mL; reaction temperature: 403 K; reaction time: 45 min. [-X : Phase-I sample calcined at X K. SA:
amorphous silica-alumina. WZ: conventional WOx-ZrO> (12 wt% as WO3).
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Fig.11 Relation between surface area of calcined
ZWOH samples with different crystalline phase and the
catalytic performance. Calcination temperature: 873
K. Catalyst 0.1 g; benzyl alcohol (BA) 0.64 mL (6.18
mmol); anisole 10 mL; reaction temperature 403 K;
reaction time 45 min.
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