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Hydrothermal Synthesis and Photochromism Property of Superfine
Powders of Metastable Tungsten Oxide

XU Ying-Ming HUO Li-Hua* ZHAO Hui GAO Shan ZHAO Jing-Gui
(Laboratory of Functional Materials, School of Chemistry and Materials Science, Heilongjiang University, Harbin 150080)

Abstract: Under hydrothermal conditions, the superfine powders of cubic pyrochlore-type of tungsten oxide and
hexagonal tungsten bronze were obtained by using Na,WO,-2H,0 as the starting material. The products were
characterized by XRD, TG, IR, UV and EPMA, respectively. The effects of the pH value, the acid concentration,
reaction temperature and time on the structure and particle size of products were investigated in detail. The con-
ditions for the preparation of superfine powders of tungsten oxide were optimized. The pH 2.5~4.5 of the reaction
system led to the formation of a pyrochlore phase and pH 0.5~2.0 gave the hexagonal tungsten bronze structure.
The photochromism property of the hexagonal tungsten bronze was studied. The results show that pyrochlore and
bronze phases are decomposed at 300 “C and 450 °C, respectively. With the increasing of temperature, the struc-
ture of the two oxides changes. The pyrochlore-type powder changes completely into triclinic Na,W,0,; around
500 °C, while the bronze phase into a mixture of Na,W¢O, and triclinic WO; at 550 °C. The powder of the hexag-

onal tungsten bronze showed better photochromism property.
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Fig.1  XRD patterns of tungsten oxide superfine powders
(3.6 mol-L" HCI, 200 °C for 3 d)
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Fig.2 Particle size distribution of tungsten oxide powders
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Fig.3 EPMA image of tungsten oxide powders
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Fig.6 XRD patterns of pyrochlore-type tungsten oxide

powder sintered at different temperatures
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Fig.7 UV-visible spectra of WO; powder (a) after UV
radiation and (b) before UV radiation
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