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Influencing Factors of Particle Size of Water-based Silver Ink Paste
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ABSTRACT: The work aims to study the effects of the types of aluminum silver paste, the corresponding binder ratio of
grinding resin, dispersant ratio and mass fraction of dispersants on the particle size of water-based silver ink paste. The
water-based silver ink paste was prepared by mixing aluminum silver paste with grinding resin, dispersant, deionized wa-
ter and auxiliary agent. The particle size of the ink paste was tested by laser particle size analyzer. The particle size of
water-based silver ink paste prepared with DZR05 aluminum silver paste and AZR grinding resin was the smallest when
the binder ratio was 2 3, the ratio of 760 dispersant to 3200 dispersant was 2 3 and the mass fraction of dispersant was
5%. The particle size of water-based silver ink paste can be reduced by aluminum silver paste with good properties, suita-
ble grinding resin and its corresponding binder ratio, suitable dispersant ratio and mass fraction.
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Tab.1 Basic parameters of aluminum silver paste
/pm 1%
1 PS9100 3 60
2 806 6~10 60
3 103 3 70
4 5% 5 62
5 5% 5 70
6 105% 5 60
7 9008 7 56
1
Tab.2 Particle sizes of seven kinds of aluminum silver pastes for 1 month pm
1 2 3 4 5 6 7 15 30
1 27.27 27.03 27.60 27.41 28.01 27.22 28.04 27.44 26.95
2 40.86 43.86 39.14 36.15 34.58 32.91 38.80 32.09 36.88
3 30.98 27.71 27.87 30.89 27.24 29.61 27.59 26.94 29.49
4 26.96 24.26 23.09 24.73 24.50 24.64 24.29 25.87 27.56
5 23.50 23.74 22.90 23.98 23.28 23.40 23.88 23.55 24.32
6 26.20 24.42 23.93 26.14 24.43 23.48 25.67 24.34 25.04
7 36.71 37.08 37.55 42.89 38.47 42.86 32.55 44.00 39.87
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Fig.1 Line chart of particle size changing with time
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Tab.3 Particle size of different grinding resin with
different binder ratio pm
1 2 2 2 3 2 4 25
AZR 28.90 2495 2193 2455 2594
BT20 27.22 2429 2432 2781 25.04
3AHOS19W  23.29 25.20 2418 23.16 23.78
3 5%
AZR
2 1
28.90 um AZR
2 3
21.93 um AZR
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AZR
BT20 5% [15—16]
BT20
2.3.1 SELFIES LE X 43 BAR T M B F 1
4 4
3AHO519W 5%
3AHO519W 5
5
6
4
Tab.4 Basic parameters of dispersants
25°C pH
1 3139 7~9
2 3200 10~12
3 750 Degussa 10~12
4 760 Degussa 10~12
5
Tab.5 Test table of quadruple barycenter for dispersants
1 2 3 4 /pm
1 1 0 0 0 22.52
2 0 1 0 0 22.77
3 0 0 1 0 22.26
4 0 0 0 1 22.13
5 172 172 0 0 22.90
6 172 0 12 0 22.10
7 12 0 0 12 22.28
8 0 172 12 0 21.92
9 0 172 0 12 22.62
10 0 0 1/2 172 22.72
11 1/3 1/3 1/3 0 22.22
12 1/3 1/3 0 1/3 22.18
13 1/3 0 1/3 1/3 22.44
14 0 1/3 1/3 1/3 22.52
15 1/4 1/4 1/4 1/4 22.16
6
Tab.6 Regression coefficient of quadruple barycenter
b 22.52 b4 22.13 bis —0.18 b34 2.1 bi3s 1.41
b2 22.77 b1z 1.02 b23 -2.38 bi2s —0.45 b234 2.4
b3 22.26 b3 -1.16 b4 0.68 b124 -12.48 bi234 —31.36
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