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Fig.1 SEM image of tungsten-cobalt precursor powder
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Fig.2 SEM images of broken precursor powder with different inlet
temperatures: (a) 200 ‘C and (b) 240 C
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Fig.3 SEM image of precursor powder after calcination
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Fig.4 XRD patterns of precursor powder: (a) before calcination

and (b) after calcination
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Fig.5 SEM image of WC-Co composite powder
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Fig.6 XRD pattern of WC-Co composite powder
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Fig.7 Particle size distribution curves of powders: (a) before
reduction and carbonization; (b) after reduction and

carbonization
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Genetic Characteristics of Morphology and Particle Size
Distribution of WC-Co Composite Powder

Guo Shengda®?, Yang Jiangao™??, Zhu Ertao’, Chen Hao?, Lv Jian®
(1. Jiangxi University of Science and Technology, Ganzhou 341000, China)
(2. Engineering Research Center of Tungsten Resources High-efficiency Development and Application
Technology of the Ministry of Education, Ganzhou 341000, China)
(3. Advanced Corporation for Materials & Equipment, Changsha 410111, China)

Abstract: Using ammonium metatungstate, soluble cobalt salt, and organic carbon as the raw materials, the WC-Co composite powder
was fabricated by spray conversion, calcinations and low temperature reduction-carbonization. The phase composition, grain size of WC,
powder morphology and particle size distribution of precursor powder and composite powder were characterized. Results show that the
composite powder is composed of WC and Co phases, and the grain size of WC is about 60 nm. The appearance of precursor powder is a
kind of spherical shell structure, some of which are broken. Powder morphology does not change after calcinations. After reduction and
carbonization, a large number of pores are produced on particle surface, the powder morphology is similar to that of precursor powder, and
genetic characteristics of morphology is fine; the mean grain size of composite powder is smaller than that of precursor powder and the
particle size distribution is narrow; the mean particle size increases with the increase of the slurry concentration as well as liquid feeding
rate and the decrease of centrifugal speed, but the particle size changes slightly with different inlet tem peratures.

Key words: W-Co precursor powder; WC-Co composite powder; genetic characteristics of morphology; spherical shell structure; particle

size distribution
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