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SEM images of silver powder A, silver powder B, glass powder a and glass powder b

Figure 1
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Table 1 Information of different powders
BHARIZE  Dy/pm  Dy/pm Dgo/ pm tif}if?ﬂ)\/
R A 0.80 1.30 2.00 0.63
KB 1.04 1.55 2.31 0.50
Pi¥Mra  0.53 0.86 1.58 2.88
kL o 0.21 0.47 1.60 2.29
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Figure 2 Solvent thermogravimetric testing
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Table 2 Contact angles between different powder and

solvent
Vs R 25 A A il A /() A A A /)
WAL 40.19 40. 34
w2 51.29 51.71
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(a)—comparison of viscosity between capillary suspension silver paste Ms-1 and traditional system silver paste Ct;

(b)—comparison of viscosity between capillary suspension silver paste Ms-2 and traditional system silver paste Ct.
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Figure 3 Comparison of viscosity between capillary system silver paste and traditional system silver paste
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Figure 4 Comparison of viscosities of different
proportions of pastes
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Table 3 Geometric parameters of grid lines

RS e e p/um g DO
AOEGRRIE) 28.74 1.02  9.84 0.21  0.34
Al 24.20 0.8 6.10 0.09  0.25
A2 32.25 2.69 10.09 0.17  0.31
A3 46.52 5.43 9.63 0.83  0.21
Ad 28.62 2.77 10.53 0.26  0.37
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Figure 5 Electrical performance simulation results
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Capillary Suspension Front Silver Paste Preparation and Screen Printing
to Enhance Cost Efficiency of Crystalline Silicon Solar Cells

ZHAO Shikai, YANG Zhigian, HONG Jiaqi, HU Kaixiang, LIU Xianzhe , CHEN Yizhan'
(School of Applied Physics and Materials, Wuyi University, Jiangmen 529020, China)

Abstract: The decline in traditional energy utilization has spurred the rise of renewable green energy as a key driver in
contemporary social development. Solar energy, a renewable and clean energy source, offers a number of advantages,
including low cost, environmental friendliness, and broad applicability. Currently, the primary method of harnessing solar
energy is through solar cells, significantly affecting their overall efficiency. This study explores the preparation and application
of front-side silver paste using the theory of capillary suspension. Through material characterization, rheological analysis and
screen printing, the formation of capillary suspensions and the effects of component ratios on the rheological properties and grid
line morphology of the silver pastes were investigated. Screen printing of capillary suspension silver pastes resulted in printed
grids with an average width of 28.62 pm, an average height of 10.53 pum, and an aspect ratio of 0.37. Compared to
conventional methods, this approach reduces the utilization of additives, decreases residual impurities after sintering, lowers
the line resistance of the electrode, and enhances the conversion efficiency of solar cells. Electrical property simulations of the
obtained grid line morphology data revealed that the capillary suspension silver paste increased the fill factor (FF) by 0.15%
and the photovoltaic conversion efficiency (Eza) by 0.03%. This study presents a novel approach to improving efficiency and
reducing costs in the photovoltaic industry.

Keywords: renewable energy; green energy; solar cells; front-side silver paste; capillary suspension; rheology testing; screen-

printing; efficiency and cost reduction
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