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Table 1 Experimental parameters for preparation of spherical
Mo powder by plasma

Parameter Value
Center gas flow rate (argon)/m® h* 0.6
Sheath gas flow rate (argon)/m® h* 0.9
Carrier gas flow rate (hydrogen)/m® h™ 0.5~1.2
Powder feed rate/g min™ 45~90
Raw molybdenum powder FSSS/um 40~90
Plasma power/kW 15~40
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Fig.2 SEM images of molybdenum powder (a) and spherical molybdenum powder (b): (al, b1) 40 um, (a2, b2) 70 um, and (a3, b3) 90 um
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Fig.3 Particle size distribution of molybdenum powder:
(a) before spheroidization and (b) after spheroidi-

zation

K4 BROIEAMRGER SEM TEEL
Fig.4 SEM image of spherical Mo powder hitting each other
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Fig.5 XRD pattern of spherical Mo powder after plasma processing
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Fig.6 EDS analysis of spherical molybdenum powder
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Fig.7 Spheroidization efficiency as a function of plasma power for

the powder with different particle sizes
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Fig.8 SEM images of spherical Mo powder at different plasma power: (a) 5 kW, (b) 10 kW, (c) 20 kW, (d) 25 kW, (e) 35 kW, and (f) 40 kW
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Preparation of Dense Spherical Molybdenum Powder
with High Purity via Induction Plasma

Liu Xiaoping®, Wang Kuaishe®, Hu Ping®, Chen Qiang?
(1. Xi’an University of Architecture & Technology, Xi’an 710055, China)
(2. Jinduicheng Molybdenum CO. Ltd, Xi’an 710068, China)

Abstract: Using induction plasma, dense spherical molybdenum powder with high purity was prepared. Spheroidization, densification, refinement and
purification of the molybdenum powder were realized. The effects of the plasma power and particle size of raw molybdenum powder on
spheroidization efficiency of products were studied. The phase composition, morphologies and particle size distributions of the powder before and after
spheroidization were characterized by X-ray diffraction (XRD), scanning electron microscopy (SEM) and laser micron sizer (LMS). The results show
that the spherical molybdenum powder can be obtained from irregular powder after induction plasma spheroidization. The powder presents smooth
surface and good disparity, and the spheroidization efficiency is almost 100%. After plasma treatment, the particle size becomes finer and its
distribution is more concentrated. Under otherwise identical conditions, spheroidization efficiency increases firstly and then decreases with the
increasing of plasma power. When the plasma power is 25 kW, the effects of spheroidization is best. The smaller the particle size, the higher the
spheroidization efficiency. With the increasing of spheroidization efficiency, the powder flow ability and apparent density have been significantly
improved. The molybdenum powder flow ability is improved from 40 s/50 g to 11 /50 g, and the apparent density from 2.3 g/cm® to 6.1 g/cm”.
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