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Preparation and Characterization of Mesoporous Tungsten Oxides

YU Yong LIU Shi-Jun* LI Jie CHEN Qi-Yuan
(College of Chemistry and Chemical Engineering, Central South University, Changsha 410083, P. R. China)

Abstract: Mesoporous tungsten oxides were prepared by a hard templating method using mesoporous silica dioxide
(KIT-6) as the hard template, silicotungstic acid (H,0,SiW;,*nH,0) as the source of tungsten and by removing silica
dioxide with HF. The mesoporous tungsten oxides were characterized by X-ray diffraction (XRD), energy dispersive X -
ray(EDX), high resolution transmission electron microscopy (HRTEM), and nitrogen adsorption-desorption isotherms.
The influences of the mixing ratio of the silicotungstic acid and mesoporous silica, the calcination temperature of the
mixture, and different dispersants on the preparation of the mesoporous tungsten oxides was investigated. Results
showed that mesoporous tungsten oxides could be obtained at calcination temperatures of 600—750 C and that mixing
mass ratios of silicotungstic acid and mesoporous silica (m(WO;)/m(SiO,)) should be 3:1-4:1. Larger surface area
and pore volume were obtained for the mesoporous tungsten oxide when using ethanol instead of distilled water as
dispersant.
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Fig.1 SEM images of the samples and EDX patterns of all region (in the insert picture)
(a) ethanol as dispersant, (b) distilled water as dispersant; m(WOs;)/m(SiO,)=3:1; calcination temperature: 600 C
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Fig.2 Wide-angle XRD patterns of mesoporous WO;

a) ethanol as dispersant, b) distilled water as dispersant
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Fig.3 Small-angle XRD patterns of mesoporous WO;
calcined at different temperatures
m(WO;)/m(Si0,)=3:1; ethanol as dispersant
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Fig.4 Small-angle XRD patterns of mesoporous
WO; with different impregnation ratios
(m(WO0,)/m(Si0;))

calcination temperature: 600 C; treatment with HF; ethanol as dispersant
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Table 1 Structural parameters of mesoporous
WO; dissolved in ethanol and distilled water

Dispersant Seer/(m?+g™) Vi(em®+g™) DJ/nm  Dy/nm  D,/nm
ethanol 68.0 0.15 2.9 11.0 8.7
distilled water 33.5 0.08 2.9 10.8 9.9

D,: small pore diameter; D,: big pore diameter; D,: average pore diameter;

calcination temperature: 600 C
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(a) ethanol as dispersant, (b) distilled water as dispersant
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Fig.6 HRTEM images of samples
(A) mesoporous SiO,, (B) mesoporous SiO, -WO; before treatment with
HF (ethanol as dispersant), (C and D) mesoporous WO; after treatment
with HF, (C) distilled water as dispersant, (D) ethanol as dispersant
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