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Abstract

Solar Supercapacitors are electric storage systems that can be charged
simultaneously by sunlight and an external current source. In this work,
Titanium dioxide Nanotubes doped with tungsten were synthesized using
a simultaneous Anodizing method. To enhance the conductivity and
photoelectrochemical behavior of the synthesized electrode, Selenium
Nanoparticles were electrochemically plated onto the electrode using
cyclic voltammetry through various cycles. The electrochemical behavior
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of the synthesized photoelectrodes was studied in the presence of light Keywords:

and darkness using Cyclic voltammetry and Chronopotentiometry. Solar Supercapacitor,
The results showed that 30 cycles of electroplating exhibited better Titanium Dioxide
performance compared to other electrodes, achieving capacitances of 600 Nanotubes,

and 400 mF.cm? under light and dark conditions, respectively, while Tungsten,

retaining 93% of its initial capacity after 4000 cycles. Finally, the surface Selenium,

morphology and structure of the electrodes were analyzed using Fe-SEM, Electrochemical

XRD and Contact angle techniques. Anodizing
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1. Scanning Electron Microscope (SEM)
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Figure 2. FE-SEM images of (a) Unanodized Titanium sheet (b) Anodized Titanium sheet
(c) Optimal sample with 30 plating cycles (d) Optimal sample with 50 plating cycles.
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Figure 6. Chrono potentiometric curve related to (a) electrodes synthesized in the dark (b) electrodes synthesized in the light (c) different
plating times in the dark (d) different plating times in the light.
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Tablel. The electrochemical performance comparison of our results with other works.

Material Electrolyte Specific capacitance Stability (cycle) Reference
TiO2 nanotubes 1.2 M LiPFs 5.12 mF/cm? at 100 pA/cm? 88% (250) 17
TiOz-activated carbon 0.1 N Naz2SO4 92 F/g at 5 mV/s 89% (5000) 18
TiO2 NFs 1.0 M Li2sO4 75F/g at 1 mA/g 95% (5000) 19
BCG-TiO2 1.0 M H2SOq4 250.8 F/g at 2 Alg 84.4% (100) 20
TiO2 nanorod/MnOz 1.0 M Naz2SO4 34.79 mF/cm? at 5.0 mV/s 91% (1000) 21
TiO2-V20s 0.1 M HCIO4 220 F/g 70% (500) 22
WO3/TiO2 1.0 M H2SOq4 625 F/g at 1.0 Alg 97.98% (2000) 23
TiO2/C3N4 2.0 M KOH 125.1F/g at 1.0 A/g 100% (1000) 24

Se@ W-TiO2 6.0 M LiCl 600 mF/cm? at 3.0 mA.cm 93% (4000) This work
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