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Preparation of ultrafine zinc powders by
DC arc plasma evaporation method

WANG Peng, ZHAO Fang-xia, ZHANG Zhen-zhong

(College of Materials Science and Engineering, Nanjing University of Technology, Nanjing 210009, China)

Abstract: The various particle sized ultrafine zinc powders were prepared by controlling the cathode current of
self-designed fabricated high-vacuum three-electrode DC arc plasma production apparatus. The crystalline structure,
chemical composition, morphology, and particle size distribution of the samples were characterized by X-ray
diffraction(XRD), X-ray fluorescence analysis(XRF), transmission electron microscopy(TEM),selected area electron
diffraction(SAED) and simple PCI software. The results indicate that the prepared ultrafine zinc powders have uniform
size, high purity (mass fraction) of 99.945%, narrow size distribution, spherical mainly and some hexagonal shape, and
the crystal structure of the samples is the same as that of the bulk materials, hexagonal crystal structure, a slight
Shrinkage in the lattice parameter. The average diameters and productivity of ultrafine zinc powders increase from 165
nm to 596 nm and from 2 258.55 g/h to 7 027.20 g/h, respectively, when the current is raised from 150A to 300A with
other parameters constant.
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Fig. 1 Schematic diagram of high-vacuum, three-electrode DC arc plasma evaporation device for continuous preparing nano-scale
metal powders: 1—Cathode(arc gun); 2—Preparing chamber; 3—Glove box; 4—Water-cooling crucible; 5—Cyclone grade chamber;

6—Vacuum packing box; 7—Collecting chamber; 8—Sieve; 9—Vacuum packing box
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