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Silver-Nanowires Networks as Transparent Electrodes for Electrochromic Films
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1. CONTEXT & OBJECTIVES————— 2. Experimental

> Electrochromic smart windows minimize
energy consumption in buildings and improve Smrt Window
indoor comfort.

AgNW +
Isopropanol
» Indium tin oxide (ITO) is used extensively as a %

transparent electrode for electrochromic
devices.

» Limitations of ITO: high cost, scarcity, and
brittleness.

» Silver nanowire (AgNW) networks as an alternative; high optical
transparency, excellent electrical properties, and mechanical
flexibility.

Glass substrate

» Instability of AgNWSs under electrical & thermal stress.

a. Deposition of AgNW networks

Spray deposition
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b. Deposition of Protected Oxide Layer

Spatial Atomic Layer Deposition
200°C 30 nm thick SnO, coating on AgNW

Precursor: Tin (Il)
acetylacetonate & water

Electrop Aow > To prepare ITO-free
= electrochromic films using AgNW
networks as transparent

electrodes (TE).

" » Investigate the performance of
V,O: as an electrochromic layer on

vapor
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110°C

Transparent Electrode

c. Deposition of Electrochromic Oxide

Radio Frequency Magnetron Sputtering

networks

Constant Supply of Precursors
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Sample moves between different precursor regions

Deposition Conditions
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— 3. Results & Discussions

3.1 AgNWs Transparent Electrode
Bare AgNW Networks

Film Morphology & Optical
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Oxide Protected AgNWs

Optical transmittance of TEM image
AgNWs before and after SnO, 30 nm thick SnO,
coating around AgNW
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Thermal Stability

Bare AgNW degrades above 300°C, while
SnO, coated AgNW are stable even at 400°C

d

1

—— Effect of areal mass

Free electron e V205
Ar atomsO
Ar ions Q ' f : Power 200
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> Total Pressure 2
~ | — AgNW/SnO, Pa
> Target: — Glass
Vanadium Ar+0, Plasma 90: 10
sccm
Electrochromic Film
3.2 Electrochromic Layer V,O.
Film Morphology
NW/V,0
Bare AgNW degraded Ny e ‘ vy
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in the sputtering
conditions. While
coated AgNWs
remain stable after
V,0O. deposition

XRD Analysis
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Cyclic Voltammetry & Chronoamperometry
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Switching time & Coloration Efficiency

—~ Thermal Ramp up to 400°C
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4. Conclusion & Perspectives References
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v' Good electrochromic response, switching time, and coloration efficiency.

v Integration of AgNW networks based TE into EC device & Investigation of other
electrochromic materials like SurMOF and PEDOT.
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