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Microwave-assisted synthesis of hydrogen tungsten bronze

Zhang Yingjiu, Guo Qian, Liu Qingsong, Jin Sensen, Xie Yurui, Guo Juan, Liang Erjun
(School of Physics; Key Laboratory of Material Physics of Ministry of Education, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Hydrogen tungsten bronzes are a class of materials with excellent optical and electrical properties and have a
wide application prospect. The rapid and simple synthesis methods are very important to the practical application of hydrogen
tungsten bronzes. In this work, the single-phase cubic hydrogen tungsten bronze H,,; WO; has been synthesized by microwave-
assisted heating method. The space group and lattice parameter are Im-3 and a =0.767 3(1)nm, respectively. The micro-mor-
phology of sample shows the uniform disk-shaped particles with about 50 nm thickness and 100-200 nm length. The W ions
possess the mixed valence of +5 and +6 and the obvious absorption peak appears in the near-infrared wavelength range(780-
2 500 nm) for nano hydrogen tungsten bronze H,,; WO;. The near-infrared absorption mechanism of sample should be ex-
plained by two ways including polaron transition and localized surface plasmon resonance.

Keywords: hydrogen tungsten bronze; microwave-assisted synthesis; near-infrared absorption
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