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Preparation of copper nanoparticles by chemical reduction using
potassium borohydride

ZHANG Qiu-li""?, YANG Zhi-mao', DING Bing-jun'

(1. School of Science, Xi’an Jiaotong University, Xi’an 710049, China;
2. School of Metallurgical Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: High dispersive copper nanoparticles were prepared by the chemical reduction method using potassium
borohydride as reducing agent. The effects of reactant ratio, concentration of CuSQy,, reaction temperature, dispersant on
the size of product and conversion rate were studied. The morphology of copper nanoparticles was characterized by
scanning electron microscopy. The results show that the optimum process conditions are as follows: the molar ratio of

KBH, to CuSQy is 3:4, the concentration of CuSQy, is 0.4 mol/L, reaction temperature is 30 ‘C, and using n-butyl alcohol

as dispersant. The average particle size of copper powders with spherical shape gained is about 100 nm.

Key words: copper nanoparticles; potassium borohydride; chemical reduction
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Table 1 Effect of dispersant agents on average particle size of

copper powders
No. Dispersant agent Average particle size/um
1 Polyvinyl pyrrolidone 0.23
2 Glycerol propanetriol 0.61
3 n-butyl alcohol 0.15
4 PEG 400 0.42

25 HEmAY SEM o

KRB T 240 DA 55 0 /K 1 i 1 P
IREEA 3:4, To/KBRFRHAIHEEA 0.4 mol/L, Vit
FEH 30 °C, Al FIAS TR 1 43 R0, il 2% i oK
K, AR E s PR,

HE 5 %0 2920 EH ) PVP IR, BT 4% R R
HZ P, (RN BRI 5(a)). 53 B
S350 R = BEFT PEG 400 I, BT sl 2% (R A by ik b 422
BOK, BIZREME LA 5(0)F 5(d)). 2R IE T BEES>
BORIRE, A= pRiAt g /N, 2924 100 nm, H AR
BI5) (WL 5(c))o B SCHR AT %0, AN A AR 4R I8 5
TEBA IMANHOR I AAT T, Al il#s k424 100 nm
LA AR, SR PVP - b BRI i vl LA
PEPIASTRAE oW BRI i P AR 3R D) s 4 1 4
K EN, kAR FIAE 20~400 nm. FLVARSR K
FRU AT A R SE K/NEE 35 nm A AT, R AL Bk
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Fig.5 SEM micrographs of copper powders prepared from different dispersant agents: (a) Polyvinyl pyrrolidone; (b) Glycerol

propanetriol; (c) n-butyl alcohol; (d) Polyethylene glycol 400
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