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Fig. 1 XRD patterns of W powders prepared by different Fig. 2 SEM images of W powders prepared by different

reduction methods: (a) Carbon-hydrogen co-reduction; (b) reduction methods: (a) Carbon-hydrogen co-reduction; (b)

Conventional hydrogen reduction Conventional hydrogen reduction
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Fig. 3 TEM images of W powders prepared by different
reduction methods: (a) Carbon-hydrogen co-reduction; (b)

Conventional hydrogen reduction
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Table 1 Particle size of W nano powder measured by different method

X-ray diffraction Image measurement BET method
Method
FWHM (110),/10” rad D dsem drem BET/(m*g ") dEt
Carbon-hydrogen co-reduction 3.23 52.5 nm 56.0 nm 47.0 nm 5.41 57.6 nm
Conventional hydrogen reduction — — 1.37 pm 0.54 pm 0.18 1.73 um
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Fig. 4 Particle size distribution diagrams of W powders

prepared by different reduction methods: (a) Carbon-hydrogen

co-reduction; (b) Conventional hydrogen reduction
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Fig. 5 HRTEM images of initial tungsten grains reduced at
760 ‘C for 30 min: (a) Carbon-hydrogen co-reduction; (b)
Ordinary hydrogen reduction
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Fig. 6 HRTEM images of tungsten powders reduced at
760 C for 60 min: (a) Carbon-hydrogen coreduction; (b)
Ordinary hydrogen reduction
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Comparative study of tungsten powders prepared by
carbon-hydrogen co-reduction and common hydrogen reduction

ZHUO Hai-ou"2, YE Nan®, ZHOU Qiangl, LIU Wen-shengz, TANG Jian-cheng3

(1. Department of Material Research, Ganzhou Nonferrous Metallurgy Research Institute, Ganzhou 341000, China;
2. Research Institute of Powder Metallurgy, Central South University, Changsha 410083, China;
3. School of Materials Science and Engineering, Nanchang University, Nanchang 330031, China)

Abstract: Tungsten powders were prepared by two different methods, respectively, carbon-hydrogen co-reduction
method and common hydrogen reduction method, under same reduction process parameter. The phase, morphology and
grain size of W powder samples were comparative studied by XRD, SEM, TEM and HRTEM. The effect mechanism of
reduction method on the grain size and morphology of tungsten powders was investigated. The results show that the
dominant growth mechanism of the carbon-hydrogen co-reduction method is solid phase topochemical reaction. The
tungsten grains obtained by the co-reduction method are sphericity or spheroidicity with fine mean size of 60 nm. The
agglomeration or coarsening phenomenon between tungsten particles is inconspicuous. The main growth mechanism of
the common hydrogen reduction method is volatilization-sedimentation mechanism. The tungsten powders prepared by
common hydrogen reduction are full-grown, and the grain morphology is roundish polyhedral. The grain size is micron
order, and parts of the grains are bonded mutually.

Key words: tungsten powder; carbon-hydrogen co-reduction; growth mechanism; grain size; morphology

Foundation item: Projects(51364036, 51471083) supported by the National Natural Science Foundation of China;
Project(2016KY 11) supported by Jiangxi Postdoctoral Science Foundation, China
Received date: 2017-05-17; Accepted date: 2017-06-22
Corresponding author: TANG Jian-cheng; Tel: +86-791-83969559; E-mail: tangjiancheng@ncu.edu.cn
(RE T B



