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Abstract: A layer of iron deposit was deposited on titanium foil through electroplating method, and then thermal
oxidation of this deposit was carried out. The crystalline phase, morphology and composition of obtained thermal
oxidation products were characterized by X-ray diffraction (XRD), field emission scanning electron microscopy
(FESEM), back-scattered electron imaging (BEI) and energy-dispersive X-ray (EDX) spectroscopy, surface
photovoltage and photoelectrochemical properties of these thermal oxidation products were studied by surface
photovoltage spectrum (SPS), phase spectrum (PS) and /-V curve test. The results show that a-Fe,0; nanostructure
film was obtained after thermal oxidation of iron deposit. The a-Fe,O; nanostructure film was composed of
nanobelts and nanoplates. A surface photovoltage response related to band-band transfer in 300 ~600 nm was
found in a-Fe,O; nanostructure film. According to phase spectrum, a-Fe,O; nanostructure film exhibits n-type
semiconductor electronic conductivity. The I-V curve of a-Fe,0; nanostructure film showed that 0.58 mA -cm™ of

short circuit current density (J.) was achieved at 0.23 V vs. Ag/AgCl under 100 mW - cm 2 simulated AM1.5
sunlight.
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Fig.1 XRD patterns of iron deposit and its thermal

oxidation products on titanium foil
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Fig.3 FESEM images (A, B, C), corresponding BEI image (D) of image C, EDX spectroscopy

(E) of thermal oxidation products of iron deposit
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