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Fabrication of flexible electrochromic devices based on silver
nanowires transparent electrode
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Abstract: Electrochromic devices have great application potential in the field of optoelectronics. At present,
most electrochromic devices are based on indium tin oxide (ITO) transparent electrode and inorganic tung-
sten oxide (WO,) electrochromic materials, which have poor mechanical flexibility. In this paper, silver
nanowires (AgNWs) synthesized by polyol method were used to prepare flexible transparent electrodes
that could replace ITO material. ZnO coating with high light transmittance was used to enhance the adhe-
sion between AgNWs and flexible substrate and improve the node contact between AgNWs to optimize the

interconnection of AgNWs grid. The sheet resistance of AgNWs flexible transparent electrode decreases
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from 69.9 Q/[] to 45.8 Q/[]. A gel electrolyte with ionic conductivity of 1. 53X 10%S/cm was obtained
by freezing PVA aqueous solution with LiBF, The gel electrolyte with high conductivity was used to
replace the electrode to simplify the EC device, so that the EC device had a higher overall transmittance.
A PEDOT: PSS EC device with a maximum optical modulation range of 37. 8% and a P3SHT EC device
with a maximum optical modulation range of 17.7% were fabricated. Finally, the PEDOT: PSS EC

device with personalized pattern is prepared by using traditional Chinese brush writing and large-area

screen printing, which has a good display effect.
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trode adhesion test comparison; (d) SEM image of Ag-

NWs-ZnO electrode adhesion test comparison.
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Fig. 6 (a)Electrochemical test station for conductivity mea-
surements of gel electrolyte ions; (b)AC impedance

curve of gel electrolyte.
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Tab.1 Tonic conductivity of gel electrolytes from the

literature
Tonic conductivity/
Electrolyte (Seem™)

PV A/LiBF,(this work) 1.53%X 10°*
PMMA/LiClO,/[ Emim ]BF,*’ 2.9 X 10°°
PVDF-HFP/LiCF,S0,/ZrO,™" 1.78x 10°°

PMMA/LiClO,/hydrophobic SiO,*" 5.14% 10°°
M-SG11K/LiPF 1.36X 10°°
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