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Preparation of Transparent and Conductive Silver Nanowires Films by Screen
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Abstract: Silver nanowires with high purity are focused as conductive media to prepare silver nanowires films

(AgNWs-Films) on the glass substrate by using low-cost screen printing. After annealed at low temperature, the

morphologies of AgNWs-Films films are characterized by field emission scanning electron microscopy. The optic

transmittance and conductivity properties of the films are measured by ultraviolet-visible spectrophotometer and

four-point probe, respectively. The influences of mass percentages of silver nanowires, the layers of AgNWs-Films

and the annealing temperature on the optical and electrical properties are serially studied. It is concluded that

within the mass percentages of AgNWs at 3% (w/w) and layers up to 3, the surface square resistence of AgNWs-
Films can be as low as 25.6 Q-[ 17, and the transmittance of films can be 39.4% after annealed at 275 “C.
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Fig.1 FESEM images of silver nanowires
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Fig.2 UV-Vis spectra of AgNWs-Films based on different mass percentages of AgNWs
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Table 1 Surface square resistance of AgNWs-Films based on different mass percentages of AgNWs
Mass percentage of AgNWs / % 1 2 3 5 10 20 30
Surface square resistance of AgNWs-Films / (Q-[™) o o 162.3 8.1 1.7 0.2 0.08
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Fig.3 UV-Vis spectra of AgNWs-Films with different screen printing layers
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Table 2 Surface square resistance of AgNWs-Films with different screen printing layers
Printing layer 1 2 3 4 5 6
Surface square resistanceof AgNWs-Films / (Q-[]™) ® 460 162.3 54.1 80.8 32.7
Printing layers 7 8 9 10 15 20
Surface square resistance of AgNWs-Films / (- [17) 112.1 121.1 62.1 32.0 35.8 324

(a)~(c): 2%, 1~3 layers; (d)~(f): 3%, 1~3 layers
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Fig4 FESEM images of AgNWs-Films after annealed at 300°C
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Fig.5 UV-Vis spectra of AgNWs-Films after annealed at different temperature
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Fig.6  photographs of AgNWs-Films annealed at different temperature
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Table 3 Surface square resistance of AgNWs-Films annealed at different temperature

Annealling temperature / °C 225 250 275 300
Surface square resistance / (Q+[]™) o ® 25.6 162.3
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