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In this work, a process that allows the production of nanoparticles (NPs) in a vacuum

environment is described. In the deposition machine, metal and inorganic particles are

generated using a modified gas flow sputtering (GFS) source. This is a specially

designed hollow cathode where the plasma is ignited between two parallel metal

plates (targets). A stream of Ar removes the sputtered atoms which thermalize in the

inert gas atmosphere and condense on the substrate to form nanoparticles or

clusters.

This technology was first used for the deposition of Pt NPs on TiO

2

 coated glasses in

order to improve its photocatalytic activity. The process parameters (power, sputtering

time, gas flow) were varied and the relations between deposition conditions and

properties of the NPs (quantity, size, size distribution) were analyzed. Besides, by

using reactive gases compound nanoparticles can be synthesized and deposited with

this tool. TiO

2

 NPs layers were deposited on glass substrates by sputtering Ti atoms

in presence of O

2

, and the effect of gas content and post-annealing treatment on their

structure and photocatalytic properties was investigated.

All samples were widely characterized by Scanning and Transmission Electron

Microscopy (SEM and TEM), XRD, UV-Vis spectroscopy and X-ray photoelectron

spectroscopy (XPS). The ability of the coatings to purify water and their self-cleaning

properties under UV-A irradiation has been evaluated using the bleaching reaction of

methylene blue and the decomposition of stearic acid. Moreover, the photoinduced

superhydrophilicity of the layer was tested by following the variation of the water

contact angle with the irradiation time.

This study demonstrates the suitability of the GFS for the controlled deposition of

metal and metal-oxide NPs. Furthermore, the activity shown by the as prepared

samples in the tested reactions proved the potential of this technology for the

production of new materials with enhanced photocatalytic properties.
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