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Improvement of Photoelectrochemical Properties of WQO; Photoelectrode
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Abstract: In this study, we deposited a WO; thin-film photoelectrode on a fluorine-doped tin oxide (FTO)
substrate using a spin-coating method, and we investigated the photocurrent density and dark current density
of the WO; photoelectrode with various amounts of HyO; additive. The morphological, structural, optical,
electrical and photoelectrochemical properties of the WO3; photoelectrode with various amounts of HyO,
additive were analyzed using FE-SEM, XRD, UV-vis spectroscopy, EIS and a three-electrode potentiostat/
galvanostat system, respectively. The amount of HyO, additive has a large influence on the thickness of the
WOj; photoelectrode, XRD (100) peak intensity, light absorption, optical energy bandgap, flat-band potential,
donor density value, etc., and thus has a large influence on photoelectrochemical properties. Specifically, the
H,0, additive had a large influence on the growth of the WO; photoelectrode, and the photocurrent density
and dark current density characteristics of the WO;3; photoelectrode grown to a uniform and thick thickness
were largely improved. As a result, the WO; photoelectrode fabricated with 0.2 mL of added H;0; exhibited
a high photocurrent density value of 1.17 mA/cm?, which was about 23 times higher than that of the WO3
photoelectrode fabricated without H,O, additive, and had a dark current density value of a low 0.04 mA/cm?,
which was a reduction of about 87%.
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emission scanning electron microscopy (FE-SEM), %
2 EAL Xeoray diffraction (XRD), 3332 54L& UV-
visible spectrophotometer (UV-vis), #7]% EAL&
electrochemical impedance spectroscope (EIS), F%17]3}
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Fig. 1. Tilt-view FE-SEM images and photographic images of the WO; photoelectrodes with different amounts of H,O,.
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Fig. 2. (a) XRD spectra and (b) XRD (100) peak intensity for the
WO; photoelectrodes with different amounts of H,O,.
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Fig. 3. (a) Absorbance and (b) plot of (ahv)’ vs. E, of the WOj; photoelectrodes prepared with different amounts of H,O,.
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JEHT 53 e TrE ATSo|
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