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1. Introduction - Water splitting using semiconductor photocatalysts has a potential for

large‐scale production of hydrogen from renewable resources. We present here preparation and

characterization of efficient water splitting system based on TiO2 doped with Au nanoparticles.

2. Results and Discussion - The samples were prepared by ArF laser ablation (193 nm, 100mJ/pulse) of

TiO2 and Au targets. In vacuum (10-3 Pa), thin layers of TiO2 were prepared using a focused laser beam.

The layers were covered by Au nanostructures, prepared by laser ablation under 4 Pa of Ar. The deposits

were grown on appropriate substrates (quartz, Cu, FTO glass). The prepared deposits are blue-gray with

extremely high adhesion to substrates. The as-prepared sample displays worm-like aggregates composed

of Au with the size from a few nanometers up to 20 nm (Tecnai TF20/EDAX). The TiO2 layer supporting

the gold structures is amorphous. XP spectroscopy (Kratos ESCA 3400) revealed presence of elemental

Au (Au 4f7/2 at 83.9 eV) and titanium dioxide/suboxides in the supporting layer. Ti 2p3/2 contribution

located at 458.9 eV proves Ti4+ in the as-prepared superficial layer, while lower oxidation states are

present in the deeper layers. UV-Vis spectra of the as-prepared samples were measured on the quartz

substrates by transmission technique in the range 190 – 1100 nm (Shimadzu Model 1800). The as-

prepared material shows high absorption under 360 nm (TiO2), moderate absorption between 360 and 550

nm (titanium suboxides) and a very broad bump above 600 nm (Au).

Samples were annealed at 500oC (1 hr), and analyzed.  Crystallization of  TiO2 in the form of anatase was 

observed and Au nanoparticles with the size in the range 10-100 nm were formed and homogeneously 

distributed on the TiO2 surface. XP spectra revealed elemental Au and Ti(4+) states in the superficical 

layer. UV-Vis spectra changes and a strong absorption peak centered at 270 nm is dominating in the 

spectrum. Broad absorption changes to plasmonic Au peak centered at 660 nm. The absorption in the 

middle region does not change due to preservation of suboxides.  

The photoactivity for water splitting was tested by cyclic voltammetry. Photoelectrochemical 

measurements (Keithley 2450) were conducted with deposits on FTO glass substrates in 0.5M H2SO4 as 

an electrolyte. Under irradiation by visible light (Oriel LCS 100W), hydrogen generation on Pt and 

oxygen on working electrodes were observed.  Higher photochemical activity of the as-prepared sample 

at higher negative potential will be documented. 

3. Conclusions - Laser ablation was demonstrated as a suitable technique for preparation of thin

photoactive layers based on titanium oxides. Photoelectrochemical measurements demonstrate their

ability to split water at low bias potential.
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