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Abstract: A solid-state TiO; planar device, ITO/TiO,/ITO, was prepared by immobilizing TiO, film on indium-tin oxide (ITO) substrate
with a certain electrode configuration through a dip-coating method. The surface morphology and film thickness of ITO/TiO»/ITO were
characterized by scanning electron microscopy. The effects of configurations of the device and hole scavenger (ethanol) on the photoelectro-
catalytic synergetic degradation of rhodamine B (RhB) were investigated over the planar device ITO/TiO,/ITO. The decoloration rate of RhB
with the initial concentration of 10 mg/L reached 83% within 60 min. The ITO/TiO»/ITO device with larger photoanode area presented better
photoelectrocatalytic properties, and the device with the etching width of 2 mm exhibited the highest photoelectrocatalytic activity. The hy-
droxyl radicals produced by the water adsorbed on TiO, surface being oxidized by holes played an important role in liquid-phase photoelec-
trocatalytic degradation of RhB.
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Fig. 1. The surface (inset) and section morphology of ITO/TiO»/ITO
planar device. ITO—indium-tin oxide.
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Fig. 2. Photolytic (PL), photocatalytic (PC), electrolytic (EC) and photoelectrocatalytic (PEC) degradation of RhB (a) and UV-Vis spectra of RhB

solution during PEC degradation (b). RhB—Rhodamine B.
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Fig. 3. Photocatalytic and photoelectrocatalytic activity of RhB degradation (a) and photocurrent (b) with and without hole scavenger ethanol.
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Fig. 4. Photoelectrocatalytic degradation of RhB over ITO/TiO,/ITO
device with different etching width (a) and /-7 profile (b).
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Fig. 5. The ITO/TiO,/ITO device with different anode area.
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Fig. 6. The photoelectrocatalytic degradation of RhB over the device with different anode area (a) and the photocurrent (b).
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