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Co-doping titania by N and Pt can be used as the photocatalysts for environmental purification, hydrogen production, carbon dioxide reduction, etc. under solar light.
As known, the chemical nature of the doping agents can affect the efficiency and mechanism of catalytic or photocatalytic transformations. Herein, the different
approaches of synthesis procedures were used to obtain mesoporous and non-porous Pt/TiO, and Pt/N/TiO, films to investigate the role of structural and surface
peculiarities in environmentally important processes, such as electrocatalytic reduction of dissolved oxygen (EOR) and hydrogen evolution reaction (HER) as well as
photocatalytic decomposition of atmospheric pollutant, nitrous oxide.

Synthesis procedure

The sol-gel method used for mesoporous films is based on the sol formation of titanium(IV) isopropoxide, platinum(ll) acetylacetonate, a three-block copolymer
Pluronic P123 as a template and acetylacetone as a stabilizing agent. The nonporous films are formed using the simpler and faster route based on the hydrolysis of
titanium(1V) isopropoxide and platinum(l1) acetylacetonate in ethanol medium. The platinum (1) acetylacetanate (1mol.%) and urea (5mol.%) were used as Pt and N
sources. The three layered films were obtained by dip-coating procedure. The UV pretreatment of the film layers Is performed to cause the formation of platinum
nanoparticles (Pt/(N)/TiO,,,). The thermal treatment of the sample was 450°C.
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TEM Images and
EDS mapping confirm

: (Ti-O-Pt) was detected.
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Fig. 4. XPS Pt4f spectra, TEM images and electron diffraction patterns 15 correspondlng to the -
(inserts), EDS mappings with corresponding TEM images (inserts) of non-  anatase (101) polymorph Conclusions
porous (2, b, ¢) and mesoporous (d, e, T) PUTIO, films. of TIO,. Electrocatalytic activity of the obtained electrodes is mainly dependent on

the oxidation state of Pt on the surface where the formed Pt® and Ti-O-Pt
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