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Preparation procedure and mechanism of
micro/nano tungsten oxide whiskers

LIU Wen-sheng, MA Yun-zhu, TANG Fang, HUANG Bai-yun, PENG Fen

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Micro/nano tungsten oxide whiskers were synthesized by sodium sulfate crystalline additions and solution
colloid-hydrothermal reaction method. The tungsten oxide was studied by scanning electronic microscopy(SEM), the
energy spectrum of tungsten oxide whiskers were measured by EDAX analytic system, and the phase composition and
crystal plane of tungsten oxide were surveyed by X-ray diffractometry. The growing characteristic of micro/nano tungsten
oxide whiskers/wires was tested by transmission electronic microscopy (TEM). The results indicate that only tungsten
oxide grains are formed without sodium sulfate additions, while tungsten oxide whiskers with 0.2—0.3 pm in diameter and
aspect ratio of 5-50 or tungsten oxide nanowires with 10—-30 nm in diameter and aspect ratio of 50—200 are synthesized

by some sodium sulfate additions on conditions at 180 ‘C for 12—36 h. The phase composition of tungsten oxide whiskers

is hexagonal tungsten trioxide. The whiskers/nanowires grow oriently through (200}, (002), (202) and (100).
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Fig.l1 SEM images of tungsten oxide crystal prepared under
different procedure conditions: (a) No additions, 180 C for 36
h; (b) 12.5% sodium sulfate, 180 “C for 36 h; (c) 12.5% sodium
sulfate additions, 180 “C for 12 h
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Fig.2 SEM of tungsten oxide whiskers by 25% sodium

sulfate additions for different time: (a) 12 h; (b) 36 h
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Fig.3 TEM images of tungsten oxide nanowires by 25%

sodium sulfate additions for 36 h: (a) TEM; (b) HRTEM
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Fig.4 XRD patterns of synthesizing tungsten oxide whiskers/

wires
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Fig.5 EDAX of tungsten oxide whiskers/wires
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