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Photoelectrochemical Degradation of Perchlorate Ions by TiO,
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Abstract Titanium oxide films and powders are attached onto carbon cloths via RF reactive sputtering and
an epoxy resin mixture, respectively. TiOy/carbon composite materials were used to investigate the
photoelectrochemical degradation of perchlorate ions in water. The energy band gaps of the RF-sputtered TiO,
thin films ranged from 3.35-3.44 eV. A photocurrent of the powdered TiO, as illuminated by ultra-violet light
for 30 min. was 2.79 mA/cm?®. Perchlorate ions in water were shown to be degradable by a UV-illuminated TiO,

powder/carbon/Nafion/carbon composite.

Key words TiO,, photoelectrochemical, perchlorate ion, hydrogen generation.
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Fig. 1. Schematics of hydrogen generation by the photoelectrochemical water split by TiO,.
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(a) carbon A

(b) sputtered TiO. thin films

Fig. 2. Microstructures of (a) carbon cloth and (b) TiO, coated
carbon cloth.
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Fig. 3. Cross sectional microstructure of TiO, thin film layers
on the single carbon fibers in carbon cloth.
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Fig. 4. Absorption spectra of the TiO, thin films on boro-
silicate glasses as a function of O./Ar processing gas ratio
during RF magnetron sputtering.
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Fig. 5. Microstructure of the TiO, powders attached to the
carbon cloth.
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Fig. 6. X-ray diffraction patterns of TiO, thin films (Carbon B)
and powders (carbon C).
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Fig. 7. Photocurrent-voltage curves of the TiO, on carbon cloths
in dark and under UV lamp illumination recorded in different
working times; (a) and (b) for TiO, powders and (c) for TiO,
thin films.
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Fig. 8. Water splitting by the UV irradiated TiO, on carbon
cloth; (a) oxygen bubbles and (b) collected hydrogen gases.
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Fig. 9. Perchlorate ion reduction by the photoelectrochemically
generated hydrogen.
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