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Table 1  Orthogonal experiment factor level
P A B C D
IKF- Cuso, N T pH{H

1 0.05 1:1 40 1

2 0.10 2:1 50 1.5

3 0.15 3:1 60 2
0.20 4:1 70 2.5
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Fig. 1 A brief view of the SCISR
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Table 2 The result of orthogonal experiment

IS MR e

Wps Cuo, N T pHIH
1 1 1 1 1 56.98
2 1 2 2 2 80.04
3 1 3 3 3 88.14
4 1 4 4 4 89.04
5 2 1 3 4 72.02
6 2 2 4 3 89.60
7 2 3 1 2 90.37
8 2 4 2 1 96.12
9 3 1 4 2 87.40
10 3 2 3 1 78.57
11 3 3 2 4 88.75
12 3 4 1 3 89.03
13 4 1 2 3 78.00
14 4 2 1 4 83.70
15 4 3 4 1 97.33
16 4 4 3 2 95.05
k, 0.79 0.74 0.80 0.82
k, 0.87 0.83 0.86 0.88
ks 0.86 091 0.83 0.86
ks, 0.89 092 091 0.83
R 0.10 0.19 0.11 0.06
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Table 3 Confirmatory experiment result

EES A B C
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17 4 4 4 2 99.12
18 4 3 4 2 98.85
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Fig.2 TEM images of 18
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Fig. 5 XRD images of copper powder in 20
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Preparation of nano copper powders using sodium hypophosphite as reducing
agent in submerged circular impinging stream reactor

ZHOU Yu-xin' ,HOU Xue-juan',ZHU Ying',CAO Li-hong',GUO Jia' ,SHEN Hao’
(1.School of Chemical Engineering and Pharmacy, Wuhan Institute of Technology, Wuhan 430074, China;
2.Key Laboratory for Green Chemical Process of Ministry of Education, Wuhan Institute of Technology, Wuhan 430074, China;
3.Anhui Liuguo Chemical Co. ,Ltd. , Tongling 244000, China)

Abstract: Using cupric sulphate as raw material, sodium hypophosphite as reducing agent, and PVP as
dispersing agent, nano copper powders were prepared by chemical reduction method in a submerged circular
impinging stream reactor which is a new type reaction device with good micromixing properties. The effects
of relevant factors such as solution, reactant mole ratio, reaction temperature and the solution pH value on
the yield of the product were investigated. The optimum conditions are cupric sulphate concentration of
0.2 mol/L, the sodium hypophosphite to copper molar ratio of 3: 1, reaction temperature of 70 °C , the
solution pH value of 1.5, and the reaction time of 30 min. The copper powders prepared in this study were
characterized by transmission electron microscope and X-ray diffraction. It was found that the nano copper
powders are of nearly spherical shape, the particle sizes are around 10 nm and the samples prepared have high
purity. The results also indicate that it has a great advantage to prepare nano copper powders in the submerged
circular impinging stream reactor.
Key words: SCISR ;nano copper powder; sodium hypophosphite
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