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The Impact of the Size and Quantity of AgNWs on the Properties of Silver Paste

LIU Keming, DU Yongguo*, YU Cuijuan, CHEN Shimin
(College of Aerospace Science, National University of Defense Technology, Changsha 410073, China)

Abstract: Three Ag nanowires (AgNWs) of different lengths and diameters were prepared by the chemical
reduction method, and then added into silver paste. The influence of the amount, diameter and length of
AgNWs added to the silver paste were studied, and the reaction mechanism was discussed. The addition of
AgNWs at a certain percentage (0.05%~0.2%) will lower the sheet resistance of silver paste curing film,

owing to the electron-connecting and nanoscale effect produced by AgNWs. And AgNWs with a small
diameter will obviously improve the conductivity. However, the addition of AgNWs will reduce the

recovery capability of silver paste.
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Fig.1 The preparative process of silver paste
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Tab.2 The addition amount of AgNWs

Tab.1 The nucleation addition of 3 different AgNWs No. Pk R o/%
No. Ecialbll c/(mmol/L)  JAANE V/mL Y1 — 0
AgNW-A CuCl, 5 1.6 Y2 AgNW-A 0.05
AgNW-B FeCly 8 1.0 Y3 AgNW-A 0.10
NaCl 2 4.0 Y4 AgNW-A 0.20
ANW-C ¢y 2 2.0 s
Y5 AgNW-A 0.40
. Y6 AgNW-A 0.90
3 1 AR ZRH 3 RN, B £
. N § N RSN o Y7 AgNW-B 0.10
FE=Fpehirh, WAHARBOMERIE 1201C4% ®
Y8 AgNW-C 0.10
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Fig.2 SEM images of the flaked (a) and
cake-shaped (b) silver powder
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Tab.4 The average size of three types of AgNWs

No. Diameter/nm  Length/um L/D
AgNW-A 60 10 167
AgNW-B 63 16 254
AgNW-C 30 18 600
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Fig.3 The SEM images of three types of AgNWs
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Fig.4 The relationship of sheet resistance with AgNW-A
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Fig.5 The SEM images of AgNWs in curing film of silver paste
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Fig.6 The low-temperature sintering of 50 nm AgNWs after heated for 30 min at different temperatures
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Fig.7 The 3ITT curve of silver paste Y1 and Y8
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Tab.5 The thixotropic index(/;) and recovery rate (R,) of the

silver paste sample

No. I, Ry 1205/%
Y1 4927 94.90
Y2 27.32 94.16
Y3 29.80 89.60
Y4 36.20 92.10
Y5 31.63 91.62
Y6 26.94 81.56
Y7 32.99 83.45
Y8 77.29 72.52
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