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Figure 2 OM images of AgNWs prepared by different
AgNO,; addition methods
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Figure 3 SEM of AgNWs prepared with
different AgNO; adding time
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Figure 4 SEM images of AgNWs prepared by PVP with different molecular weights
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Figure 5 SEM images of AgNWs prepared with different concentrations of NaCl and relationship between average wire

diameters of AgNWs and NaCl concentration
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Figure 6 SEM images of thermally invalidated AgNWs
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Figure 7 Schematic diagram of GZO/AgNWs/
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Figure 8 Preparation of GZO,AgNWs and GZO/AgNWs/GZO film by PLD
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Table 1 Photoelectric properties of transparent
electrodes with different structures
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/(Qsq ")
GZ0O/AgNWs/GZ0O 284.4 82.42 0.51
Pure AgNWs 147.5 96. 21 4.61
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Figure 9 Curves of sheet resistance versus

annealing temperature for AgNWs
and  GZO/
AgNWs/GZO transparent electrodes

transparent  electrodes
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Preparation and Thermal Stability Study of Transparent Conductive
Silver Nanowire Films

JIANG Yashi, YAO Ruihui, ZOU Wenxin, WU Zhenyu, ZHANG Kangping, GUO Chenxiao, LIU Dingrong, HOU
Mingyue, NING Honglong™, PENG Junbiao

(State Key Laboratory of Luminescent Materials and Devices, South China University of Technology, Guangzhou
510641, China)

Abstract: Silver nanowire films are simple to prepare, compatible with flexible substrates and have excellent
optoelectronic properties. They are regarded as one of the most likely flexible transparent electrode materials
to replace conventional ITO. Small wire diameter and high aspect ratio are the keys to enhancing its
optoelectronic performance. The silver nanowires were prepared by the polyol method, and the effects of
AgNO; addition method, molecular weight of PVP, and nucleation control agent on the morphology of
silver nanowires were investigated. By optimizing the preparation process of silver nanowires, silver
nanowires with a wire diameter of 35.5 nm were finally obtained, the sheet resistance was as low as 147.5
Q-sq ', and the transmittance at 550 nm was as high as 96.21%. To improve the thermal stability of silver
nanowire transparent thin film electrodes, a new GZO/AgNWs/GZO "sandwich" composite structure was
developed.
(transmittance at 550 nm was 82.42%) after thermal shock at 250 “C, but also the increase of sheet
resistance did not exceed 78%. The GZO/AgNWs/GZO “sandwich” transparent electrode has high thermal

stability, which provides a useful reference for the commercial application of silver nanowire transparent

The results showed that the composite structure not only maintained high transparency

electrodes.

Keywords: silver nanowires ; polyol method ; small wire diameter; thermal stability ; "sandwich" composite structure
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