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Abstract: Visible light-responsive WO; nanoporous films were prepared by anodization in neutral F--
-containing strong electrolytes, and the effect of anodic temperatures on the physical and
photoelectrochemical properties of the WO; nanoporous films were described. The morphologies, structures
and chemical composition of the anodization WOj; films were investigated by X-ray diffraction (XRD), field
emission scanning electron microscope (FESEM), energy dispersive X-ray spectrometer (EDS) and X-ray
photoelectron spectroscopy(XPS) measurements. It turns out that nanoporous WO; films with regular porous,
having an average pore diameter of 100nm, were formed, and after annealing the WO; films were single
crystals oriented in the (002) direction. Moreover, the photoelectrochemical properties of WO; nanoporous
films under different temperatures were measured by photocurrent density curves and impedance spectra
using a 500W Xenon lamp (I0=100 mW/cm?). The photocurrent of WO; nanoporous film under the anodic
temperature of 15°C was measured at 6.70 mA/cm’, which proved beneficial to photoelectrochemical
performance.
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Figure 1 The current transient curves during the initial 300s
anodization at different temperatures
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Figure 2 FESEM images of the nanoporous WQO; films at the initial stage
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Figure 3 FESEM images of the nanoporous WO; films at different temperatures
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Figure 4 EDS(A) and XPS(B) spectral analysis of the nanoporous
WO; films
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Figure 5 XRD patterns of the nanoporous WO; films (1) before and
(2) after annealing in air at 450°C for 3h.
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Figure 6 Photocurrent density curves for the nanoporous WO;
films at different temperatures
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Figure 7 Electrochemical impedance spectra for the nanoporous
WO; films at different temperatures
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