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Photoelectrochemical (PEC) devices based on Be-doped and Pt-loaded TiO, film on
Ti metal sheet as a photoanode were fabricated for solar hydrogen production. Anatase
anocrystalline titania (nané—TiOz) thin films were deposited on glass slide and Ti metal sheet
substrates by a sol-gel dip-coating method. The sol-gel of nano-TiO, was prepared in a
home-made nitrogen dry box and titanium tetraisopropoxide TifOCH(CHj;),]s was used as a
precursor. Two methods of making sol-gels were compared: nitric acid and nitric acid with
propane in hydrolysis process. The effects of annealing temperatures on the crystallite size
and the phase transformation also were investigated. The microstructure of the films was
examined by X-ray diffraction technique. UV-Vis spectrometry was used to probe optical
band gap of nano-TiO, films. Scanning Electron microscopy (SEM) and Atomic Force
Microscope (AFM) were employed to study surface morphology and to determine particle
size of the films. The diameter of the particles in the rage of 5-50 nm was obtained in
different methods of making the sol-gels and annealing temperatures. Photoelectrochemical
(PEC) devices consist of Be-doped and Pt-loaded TiO, film as a working electrode, Pt as a
counter electrode, 1.0 M KOH as electrolyte, and Nafion Perfluorinated membrane as proton
exchange membrane. Without an external applied bias potential, the photocurrent density
occurred of 0.32 mA/cm® when the working anode was illuminated by sunlight of 75
mW/cm? producing hydrogen by electrophotolysis at the rate of 0.1 ml/h-cm?® From these
preliminary data, the photoconversion efficiencies of 0.52 % and 0.47 % were obtained

theoretically and experimentally, respectively.





