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Preparation of Copper Nano-particles
by Citrate Sol-Gel Process

LI Shuangming, LIU Hui, YU Sansan, LI Wenxiu

(College of Chemical Engineering, Shenyang University of
Chemical Technology, Shenyang 110142, China)

Abstract: Copper nano-particles were synthesized using sol —gel method
with copper nitrate, citric acid and ammonia as starting materials.
Experimental study of the effects of reaction temperatures, ratios of raw
materials and pH values were carried out. TG-DTA was applied to analyze
the minimum calcinations temperature of the dry gel. The structure and
morphology of the nano-particles were characterized by XRD and SEM.
The results show that the optimal conditions are as follows: molar ratio of
citric acid and copper nitrate is 1:2, pH value is 7, reaction temperature is
80 ‘C, drying temperature is 100 ‘C and calcining temperature is 250 C
for 0.5 h. Ball-like copper nano-particles of 70 to 90 nm can be obtained
under the above conditions. The structure of dried gel is deduced that
citrate acid and copper ion exist mainly in two-tooth complex and partly in
bridge complex.
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Fig. 5 Relationship between gelling temperature and time
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