ABSTRACT

A hypothesis in this work was, that occurmence of siow phofon cffect (SPE) m utansum
dioxide (Ti0;) photomc crystals (PCs) doped with himetallic siver and platinum
nanostructures (Ag/PtNSs) will exhibit a strong mcrease i the photocatalyts propertics in
altraviolet and visible light in comparison with solid Ti0; Additonaily, the dopmng of PCs by
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and photonic band gap (PBG) and hence the position of SPE. The main task n this work was
the study of the influence of structurc and composiion of PCs on thew photocatalytic
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photon effect
Summanzing.

The scientific aim of this work - Preparation of the matenal, which exhibits
overlapping of the siow photon effect occurnng at the edges of the photomc hand gap.
with electronic band gap. This effect was obtamed by changing the pore suze of PCs
and modifying by bimetaliic system of silver and platinum nanostructures

Rescarch hypotheses - Modificanon of the PCs with differont mzes of pores by
AgPINSs increases their photocatalytic properties and range of application due to

- Shifting the position of BG and PBG

- Application and strengthening the siow photon effect

- The extension of the photoactivity to the visible hight

- Longer life-time of the clectrons generated m Ti0; due 10 the presence of bumetallic
nanoparticles

The implementation of this work and verificaon of the hypothess were achieved
through the design and synthesis of AgPINS</PCs and photocatalylic activity mcasurcments
compared to solid Ti0; and AgPINSs'TiO; coatings. This mprovement was obtamed due o
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structures was achieved by the formation of polymer templates m the form of polystyrenc
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photoreduction of Ag and Pt jons “in situ” on the surface of PCs



