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Preparation and oxidation resistance of Mg nanopowders
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Abstract: Mg nanopowders were prepared by arc discharging in Ar, H, and Ar, CH, and Ar atmosphere. The structure
and morphology as well as oxidation resistance of the powders were studied by X-ray diffractometry(XRD), transmission
electron microscopy(TEM), BET, chemical analysis, gas analysis, differential thermal and thermogravimetry analysis.
The results show that the nanopowders consists of Mg and a small quantity of MgO, besides there exist also 2% C (mass
fraction) in as-prepared sample in CH, and Ar mixed atmosphere. The morphologies of nanoparticles are similar spheric
shape and average sizes of nanoparticles are about 156, 195 and 181 nm, the specific surface areas are 22.12, 17.70 and
19.07 m?%/g, the contents of oxygen are 6.9%, 7.4% and 5.5%. The oxidation resistance of the samples prepared in CH,
and Ar mixed atmosphere is the best, which is oxidized to MgO at about 550 ‘C in air.
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Fig.1 Schematic diagram of experiment apparatus
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Table 1 Production rate of Mg nanopowders

sl TS gy, Py
4 0.6 0.15
b 4 1.6 0.40
c 4 1.4 0.35
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Fig.2 XRD patterns of three samples
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Fig.3 TEM micrographs of three samples: (a) Sample a; (b)
Sample b; (c) Sample ¢
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Table 2 Contents of oxygen of Mg nanopowders after
exposed in air for different time at ambient temperature (mass

fraction, %)

10d 180d 360 d
0, O, 0, O, O, O,
a 030 6.6 031 99 032 110
b 035 7.1 035 103 036 119
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Fig.4 DSC-TG curves of samples b and ¢
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