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Multifunctional hybrid TiO, and SiO, nanocomposites (films, powders) with new, unusual, properties are attracting a lot of attention as
the latest nanomaterials for use in various areas of opto- and nanoelectronics, catalysis, biosensorics, fuel cells etc. Significant progress
in this direction was achieved thanks to the application of controlled sol-gel synthesis, which opened up new technological possibilities
for the creation of such materials.

Main idea of work: Develop of controlled sol-gel synthesis of hybrid TiO2 and SiO2 nanocomposites and demonstrated their
practical application.

Experimental

The hybrid films were prepared by the one pot template sol-gel technique. Tetraethoxysilane or tetraisopropoxide titanium which served as a precursor of matrix was dissolved in ethanol and
stirring. Pluronic P123 or CTAB served as template. These chemicals were dissolved in ethanol, distilled water and hydrochloric acid. The rhodamine 6G (Rh6G) dye was added to the obtained
solution with different concentrations and ultrasonic mixed to form sol that was used for film formation. The hybrid films were prepared on different substrates (glass, mica, silica etc.) using spin-
or dip-coating technique. After preparation, the films were aged at ambient temperature for 48 h.

Doped by sulfur TiO, nanocomposites, labeled as TiO,-S nanocomposites, were prepared using a method based on the controlled hydrolysis of titanium butoxide by water molecules produced
by the esterification reaction between acetic acid and ethanol under catalyst of H,SO, at different content with subsequent hydrothermal treatment. Composite membranes Nafion/TiO,-S were
prepared by spin-coating solution of polymer Nafion mixed with TiO,-S nanocomposites using ultrasounds.

Obtained materials were characterized by FT-IR, XRD, SEM, TPD-MS, XPS, AFM, nitrogen adsorption/desorption, proton conductivity measurement, quartz crystal microbalance,
thermogravimetric analysis, UV-VIS, stationary and time-resolved absorption and fluorescence spectroscopy.

Hybrid films: spectral-luminescence properties and possibility of the useful application
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