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Photocatalytic Hydrogen Generation of TiO, Nanotubes in a Two-Compartment
Photoelectrochemical Cell
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Abstract: Highly ordered TiO, nanotube arrays were synthesized by electrochemical anodic oxidation of titanium
foil, and the morphology of sample was characterized by FESEM. Hydrogen generation without applying any
external voltage was carried out in the two-compartment photoelectrochemical (PEC) cell. The pH difference
between acidic electrolyte and alkaline electrolyte could generate a chemical bias. Due to the synergetic effect of
chemical bias and the photovoltage of TiO, produced under solar light illumination, efficient hydrogen production
was achieved. Hydrogen generation coupled~with the degradation of organic pollutants was obtained by adding
ethylene glycol into alkaline electrolyte, which enhanced the utilization of solar energy. The effect of ethylene
glycol additive concentration on the photoelectrochemical properties and hydrogen production was investigated.
The results indicated that the photocurrent,photovoltage and hydrogen production of TiO, nanotube photoanode
were significantly improved due to the addition of ethylene glycol, which efficiently reduced the recombination of
photogenerated electrons and holes. Addition of 10vol% ethylene glycol produced a photocurrent density of 13.7
mA -ecm™. Without any external applied voltage, the maximum hydrogen production rate of 3.8 wmol *min™-cm™

was obtained.
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(a) The top surface view; (b) The cross-section view
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Fig.2 FESEM images of TiO, nanotube samples
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