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Effect of Voltage and¢Time of Electrodeposition on the Electrocheromic Charactristics of WO3
P. Kazemizadeh, M. Mirjalili, Gh. Barati Darband
Abstract

Electrochromic materials change color when placed in an electric field. Among their most
important applications, we can mention electrochromic windows. These windows play an
important role in saving energy as well as controlling the light and thermal conditions of the room.
Tungsten oxide as an electrochromic material has attracted a lot of attention from researchers due
to its high color efficiency. We studied the effect of voltage and time on the electrochromic
properties to reach optimal conditions for tungsten oxide deposition using electrochemical
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deposition method. Optical and microstructural investigations and cyclic voltammetry were
performed and showed that the cathodic voltage of -450 mV (versus Ag/AgCl reference electrode)
and the deposition time of 3 minutes has improved the electrochromic characteristics of tungsten
oxide layers in one molar sulfuric acid electrolyte. The color efficiency for this layer was 12.16
cm?/C and it has shown good stability up to 100 cycles.

keywords: electrochromic, electrodeposition, tungsten oxide, ITO glass
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SEM HV: 10.0 kV WD: 4.20 mm MIRA3 TESCAN SEM HV: 10.0 kV 311 mm
View field: 277 pm Det: InBeam 50 pm View field: 277 pm Det: InBeam 50 ym
SEM MAG: 500 x Date{m/dly): 05/11/23 SEM MAG: 500 x Date(m/dly): 10/03/123

SEM HV: 10.0 kV : 3.1 mm MIRA3 TESCAN SEM HV: 10.0 kV WD 4 mm | MIRA3 TESCAN

View field: 277 pm Det: InBeam 50 pm View field: 277 pm Det: InBeam 50 pm
SEM MAG: 500 x Date(m/dly): 10/03/23 SEM MAG: 500 x Date(m/dly). 05/11/23




. SEMHV:10.0kV | WD: 4.48 mm | |

View field: 277 pm Det: InBeam 50 pm
SEM MAG: 500 x | Date(midly): 05/11/23
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SEM HV: 10.0 kV WD: 4.20 mm | SEM HV: 10.0 kV WD: 3.07 mm | | I MIRA3 TESCAN
View field: 2.77 pym Det InBeam View fieid: 2.77 pm Det: InBeam 500 nm
SEM MAG: 50.0 kx | Date(m/dly): 05/11/23 SEM MAG: 50.0 kx  Date(m/dly): 10/03/23
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SEM HV: 10.0 kV WOD: 3.10 mm MIRA3 TESCAN SEM HV: 10.0 kV WD: 4.33 mm
View field: 2.77 pm Det: InBeam View field: 2.77 pm Det: InBeam

SEM MAG: 50.0 kx | Date(m/dly): 10/03/23 SEM MAG: 50.0 kx | Date(m) 05111723

bl

Lot i §
SEM HV: 10.0 kV Wk 4.48 m

View field: 2.77 pm Det: InBeam
SEM MAG: 50.0 kx | Date{m/dly): 05111/23
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' Chrono Amperometry
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