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Fig. 1 XRD patterns of precursor with tungsten carbon molar
ratio of 1:2.6 and products prepared by carbon assisting
hydrogen reduction of precursor at different temperatures for 1

h: (a) Precursor; (b) =700 C; (c) 6=750 C; (d) 6=800 C
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Fig. 2 SEM images of products prepared by carbon assisting hydrogen reduction of precursor with tungsten carbon molar ratio of

1:2.6 at different temperatures for 1 h: (a) Precursor; (b) =700 °C; (c) =750 °C; (d) =800 C
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Fig. 3 XRD patterns of products prepared by carbon assisting
hydrogen reduction of precursor with tungsten carbon molar
ratio of 1:2.6 at 800 ‘C for different reduction time: (a) =30
min; (b) =60 min; (c) =90 min; (d) /=120 min; (¢) =150 min
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Fig. 4 SEM images of products prepared
by carbon assisting hydrogen reduction of
precursor with tungsten carbon molar ratio of
1:2.6 at 800 C for different reduction time:
(a) =30 min; (b) =60 min; (c) =90 min; (d)
=120 min; (e) =150 min
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Fig. 6 Effects of tungsten carbon molar ratio on mean size

and residual carbon amount of tungsten powders
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Preparation technology and mechanism of tungsten
nano-powders by carbon assisting hydrogen reduction

WU Tong, TANG Jian-cheng, YE Nan, ZHUO Hai-ou, XUE Ying-yu, ZHOU Xu-sheng

(School of Materials Science and Engineering, Nanchang University, Nanchang 330031, China)

Abstract: Tungsten nano-powders were prepared by carbon assisting hydrogen reduction using ammonium metatungstate
(AMT) and glucose as raw materials. The effects of tungsten carbon molar ratio and reduction technology on the mean
particle size and residual carbon amount of tungsten powders were investigated. The results show that the reduction
products, the mean particle size and residual carbon amount of tungsten powders depend on the reduction temperature
and tungsten carbon molar ratio, there is not apparent effect of reduction duration on the mean particle size and residual
carbon amount of tungsten powders when reduction duration is more than 1 h. The reduction products depend on
reduction temperature. When the reduction temperature is 700, 750 and 800 °C, the reduction products are W+WO,,
W+W,C+WC and W, respectively. When the tungsten carbon molar ratio increases from 1:2.0 to 1:3.0, the mean particle
size of tungsten powders decreases from 98 nm to 42 nm. The residual carbon amount of tungsten powders is less than
0.05% (mass fraction) when the tungsten carbon molar ratio is less than 1:2.6, but the continuous increase of the tungsten
carbon molar ratio results in the significant increase of the residual carbon amount of tungsten powders. Tungsten
nano-powders without obvious agglomeration are prepared by the carbon assisting hydrogen reduction of the precursor
with tungsten carbon molar ratio of 1:2.6 at 800 C for 1 h. The mean size and residual carbon amount of tungsten
nano-powders are 46 nm and 0.05% (mass fraction), respectively.

Key words: tungsten nano-powder; carbon assisting hydrogen reduction; reduction temperature; reduction time
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