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Preparation and anti-oxidation properties of
carbon-coated copper nanoparticles
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Abstract: Four different kinds of carbon-coated copper nanoparticles were synthesized by carbon arc discharge method
using powder mixtures containing copper and graphite with mass ratios of graphite to copper of 4:1, 3:2, 2:3, 1:4,
respectively. The structures, topographies, size distributions, phase compositions and anti-oxidation properties of those
nanoparticles were characterized by X-ray diffratometry(XRD), transmission electron microscopy(TEM),
thermogravimetric analysis(TGA) and differential scanning calorimety(DSC), respectively. And the factors influencing
the particles size and the yield of carbon coated copper nanoparticles were also discussed. The results indicate that the
carbon-coated copper nanoparticles show clear core-shell structure, the cores of the particles are copper, and shells of the
particles are graphite carbon layers. The sizes of carbon coated copper nanoparticles are 20—60 nm, and the sizes of
nanoparticles increase with increasing the copper content in sample electrode, meanwhile, the particles sizes increase
accompanying the increase of the discharge current and reaction pressure. The yield of carbon coated-copper
nanoparticles increases with the increase of the copper content, while reaction gas pressure has no significant effect on
the yield. And with the increase of copper content, the inner copper core has a trend of further crystallization. Copper

possesses catalysis to the external carbon layers, and the graphitization degree becomes more obvious as the content of
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copper increases. The outside graphitic carbon layers effectively prevent unwanted oxidation of the copper inside. The

anti-oxidation property of carbon-coated copper nanoparticles is superior to that of the pure copper powder.
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Fig.2 TEM images of carbon-coated copper

nanoparticles prepared with 40% (a) and 60%
(b) copper and SAED patterns of area A (c)
and area B (d), and HRTEM micrograph (e) of

carbon-coated copper nanoparticles
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