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Synthesis of Copper Nanoparticles by Two-step Liquid Phase Reduction
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ABSTRACT: The paper aims to study the effects of process parameters on the morphology of copper nanoparticles dur-
ing preparation of copper nanoparticles by liquid phase reduction. In the water system, the copper ions were pre-reduced
to cuprous oxide with glucose, and the cuprous oxide was reduced to copper nanoparticles with sodium hypophosphite.
The amount of PVP added, the concentration of sodium hypophosphite and the heating temperature were changed respec-
tively. The morphology of the obtained product was observed by field emission scanning electron microscopy. The in-
crease of PVP and sodium hypophosphite increased the size of copper nanoparticles, and excess PVP caused agglomera-
tion of copper nanoparticles; however, as the temperature increased, the size of the copper nanoparticles first decreased
and then increased. The optimum process parameters of the experiment are as follows: the amount of PVP added is 2 g,
the concentration of sodium hypophosphite is 1.2 mol/L, and the reaction temperature is 60 °C. The copper nanoparticles
prepared under these conditions have good dispersibility, uniform size distribution, and a particle size of about 400 nm.
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Fig.1 SEM images of Cu NPs synthesized with different content of PVP
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Fig.2 SEM images of Cu NPs synthesized with different concentration of sodium hypophosphite
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Fig.3 SEM images of Cu NPs synthesized at different temperature
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