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Microstructure and properties of nano-copper powders
prepared by flow-levitation method
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Abstract: Nano-copper powders were prepared by flow-levitation method. The morphologies, granularities, structure and
properties of nano-Cu particles were investigated by means of transmission electron microscopy, X-ray diffractometry,
UV-Visible absorption spectroscopy, thermal analysis techniques and X-ray photoelectron spectroscopy. The results show
that the mean granularity of almost-spherical nano-Cu particles are about 45 nm and 60 nm prepared in 10% He and 90%
Ar and in Ar, respectively. The maximum specific absorption appears at wavelength of 590 nm. On the surface of the
nano-Cu particles, the mole ratio of Cu to O is about 94.88:5.12, and there is a small amount of mixture of Cu,O and CuO,
but there are no elements of Ar and N in nano-Cu particles by X-ray photoelectron spectroscopy .
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Fig.1 Electron micrographs of Cu nanoparticles: (a) In 10%
He and 90% Ar; (b) In Ar, at p=1.0x10° Pa and =1 300 C
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Fig.2 X-ray diffraction spectrum of Cu nanoparticles: (a) In
10% He and 90% Ar; (b) In Ar
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Table 1 Experimental results of XRD for Cu nanoparticles in
10% He and 90% Ar

364758 54.27 1.167 0 0.246 131 2.44
43,1957 222255 03091 0.209 270 100.00
50.336 5  789.22 0.356 3 0.181 129 35.51
74.0337 415.05 0.3513 0.127 946 18.67
89.8517 364.98 0.408 5 0.109 078 16.42
95.074 1 109.35 0.354 7 0.104 417 4.92
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Table 2 Experimental results of XRD for Cu nanoparticles in
Ar
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Fig.3 UV-Visible absorption spectra of Cu nanoparticles

samples
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Fig.4 Relationsip among mass residue, heat flow and

temperature of Cu nanoparticles sample in Ar
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Fig.6 X-ray photoelectron spectrum of Cu nanoparticles in Ar
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Fig.7 X-ray photoelectron spectrum of Cu 2p of Cu

nanoparticles in Ar
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Fig.9 X-ray photoelectron spectrum of residue of Cu 2p of
Cu nanoparticles by analysis of DSC-TG in N,
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Fig.11 X-ray photoelectron spectrum residue of Cu 2p of Cu

nanoparticles by analysis of DSC-TG in Ar
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