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Fig.1 XRD patterns of Cu/Ag core-shell metal powders
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Fig.2 Particle size distribution of metal powders
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Table 1 Particle characteristic parameters of metal powders

Cu Ag Cu/30%Ag

D 10/pm 0.6 0.80 1.15

D 25/pm 0.65 1.00 1.55

D 50/pm 0.73 1.19 2.02

D 75/pm 0.80 1.37 2.58

D 90/pm 0.88 1.53 3.28

D (4,3) /um 0.73 1.16 2.12
D (3,2) /um 0.72 0.98 1.56
S.S.Alsq.m/c.c. 8.36 6.10 3.84
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Fig.3 SEM images of Cu (a), Ag (b), Cu/30%Ag (c) and EDS
spectra of Cu/30%Ag (d)
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Fig.4 SEM images of Cu/30%Ag core-shell powders: (a) without

ultrasonic cleaning and (b) Ultrasonic cleaning
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Fig.5 Increased mass percentage of Cu/Ag core-shell metal

powders at different calcined temperatures
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Fig.6 TGA curves of Cu/Ag core-shell powders
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Fig.7 Microstructure of the sintering grid line: (a) Cu/30%Ag
and (b) Ag
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Preparation of Ultra-fine Silver-Copper Core-shell Powders
for Solar Cell Grid Electrode

Huang Hui', Zhou Jiyu?, Fu Renchun®, Guo Zhongcheng*
(1. Kunming University of Science and Technology, Kunming 650093, China)
(2. The No.705 Research Institute, Kunming 650118, China)

Abstract: Cu/Ag core-shell powders have been prepared by liquid phase reduction reaction using ascorbic acid as a reducing agent through
inhibiting substitution reaction. The composition and the content for the pretreated and coated copper powder, the morphology and the
particle size distribution of Cu/Ag core-shell powders, the composition of the coated-surface were characterized by XRD, SEM, EDS, TAG
and laser particle analyzer, etc. The results show that a continuous silver film is formed on the surface of copper powder by coating for a
time. The observed Cu/30%Ag (mass fraction) powder has a good oxidation resistance and thermal stability. The paste prepared with
ready-made silver powder and Cu/30%Ag were printed on the silicon, and the square resistance of the sintered film tested by four-point
probe is 12.35 mQ/o, indicating the electrical property of the prepared Cu/Ag core-shell powders is qualified for solar cell.

Key words: silver coated copper; ascorbic acid; solar cells; liquid phase reduction; oxidation resistance
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