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Abstract

With nanotechnology it is possible to create materials from building blocks the size of atom clusters, which
exhibit enhanced electronic, magnetic, optical and chemical properties There are various widely known
methods to produce nanomaterials. Sol-gel synthesis is a technique well suited for coating large surface
areas with very well defined nanoscale compounds. This presentation will be focused on a different
approach to the preparation of mesoporous TiO, and SiO, thin films and nanocomposites, namely the
preparation of oriented films with highly stable roughness, hydrophobicity of the film surface and
controlled pore dimension. The latter property is of utmost importance for the above mentioned materials
for separations of environmental contaminates and enhanced environmental measurements such as
photocatalytic degradation of organic compound. The route of preparing mesostructured films with various
characteristics will be shown. The preparation and compositional analysis of thin film coatings prepared
using sol-gel techniques (thickness 30-500 nm, roughness + 0, 5 nm with pore distribution 2,4 - 8 nm for
silica oxide and up to 300 nm for titanium oxide). Moreover we have evaluated their possible applications
as matrices for various nanostructures (semiconductor, polymer, gold and silver nanocluster) such as
sensing membranes for chemical sensor devices: in fact, a control of pores dimension can enhance their
selectivity to gas molecules that can be adsorbed on silica and titanium oxide films. Development of
physical and chemical principles and experimental methods of creation of nanocomposites with various
functionalities based on silica and titanium dioxides with the gold and silver nanostructures, dyes as guests
will be described. Supported mesoporous membranes based on such nanocomposite films offer potential
applications in the nanofiltration process.
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