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Preparation of ultra-fine silver powder utilized in solar cells

LIU Xiao-gang, GAN Wei-ping, YANG Chao, LIN Tao, LI Ying-fen

(School of Material Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The highly dispersive ultra-fine spherical silver powder for solar cells was prepared by liquid phase reduction
method using cetyltrimethyl ammonium bromide (CTAB) as the dispersant, ascorbic acid as the reducing agent reducing
AgNO; solution. The particle size and dispersion can be regulated by adjusting the amount of CTAB, pH, Ag’
concentration as well as reaction medium. X-ray diffractometry (XRD) and scanning electron microscopy (SEM) were
employed to characterize the prepared silver particles. The results show that the combination between CTAB and Ag" as
well as the excellent steric hindrance effect are good for the dispersion of silver powder during the reaction. Silver
powder with average particle size of 0.7 um, tap density of 4.0 g/mL can be obtained by the process optimal. The density
of the front electrode of polycrystalline solar cells made by silver pastes prepared silver powder is high, and the
photoelectric transformation efficiency reaches 17.6%.
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Fig. 1 Effect of CTAB amount on particle size of silver

powder
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Fig.2 SEM images of Ag powder by using different amounts
of CTAB: (a) m(CTAB)/m(AgNO;3)=0.2; (b) m(CTAB)/
m(AgNO3)=0.6
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Fig. 4 Effect of pH on particle size of Ag powder
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Fig. 5 SEM image of Ag powder obtained at different pH
values: (a) pH=2; (b) pH=6; (c) pH=10
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Table 1 Particle size of Ag powder obtained with different
Ag' concentrations

c(Ag")/(mol-L™Y)

Particle size/pm

0.1 0.589
0.3 0.803
0.5 1.55
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Fig. 6 SEM images of Ag powder obtained in different

reaction mediums: (a) Without glycerol; (b) Glycerol added
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Fig. 7 XRD pattern of Ag powder obtained in experiment
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Fig. 8 SEM image of Ag powder by process optimization
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Fig. 9 SEM image of sintered film of solar cells positive

electrode after sintering
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