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Preparation of ultrafine pyrochlore-type tungsten trioxide powder by
hydrothermal method and its characterization

PENG Zhi-hong, WU Xu, ZHOU Qiu-sheng, YU Xiao-jian, QI Tian-gui, LIU Gui-hua, LI Xiao-bin

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The ultrafine pyrochlore-type tungsten trioxide powders were hydrothermally synthesized from sodium
tungstate solution by adding pure WO; powders to the reaction system. The results show that the precipitation rate of
tungsten species in solution can reach 80%. XRD analyses results indicate that the precipitates are powders with cubic
crystal structure. EDS analyses results reveal that a small amount of impurity of sodium is present in the precipitates and
it can be completely removed by washing in the diluted hydrochloric acid. SEM micrographs show that the average
diameter of the precipitates is less than 1.0 pm. Based upon IR technique, a new reaction mechanism is proposed that
WO,* may be the growth unit of pyrochlore-type tungsten trioxide during the hydrothermal precipitation process of
sodium tungstate solution.
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Fig. 1 Variation of reaction rate of Na,WO, solution with

hydrothermal reaction time at different adding coefficients
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Fig. 2 pH variation of sodium tungstate solution with

hydrothermal reaction time at different adding coefficients
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Fig. 3 XRD patterns of hydrothermal products obtained from
Na,WO, solution at different adding coefficients and reaction
times: (a) C=2, =24 h; (b) C=4, =48 h; (c) C=4,r=2 h
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Fig. 4 SEM micrographs of WO; added to system and
hydrothermal products from Na,WO, solution: (a) WO;
powders added; (b) Products, C=4; (c) Products, C=2
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Fig. 5 EDS spectra of WO5'0.5H,0 powders: (a) Original
hydrothermal product; (b) Hydrothermal product washed by 1
mol/L HCI1
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Fig. 6 IR spectra of Na,WOQ, solutions during hydrothermal
reaction process: (a) =0, pH=10.33; (b) =4 h, pH=7.98;
(c) =24 h, pH=7.65; (d) =60 h, pH=7.84
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