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1 Introduction
Photocatalytically active layers are becoming increasingly important. These products are used in a wide range of applications. In particular, they serve as decomposers of organic molecules, where undesirable pollutants can be decomposed into simple and harmless substances such as water and carbon dioxide. Another important application is the disinfection of air or water, where photocatalytically active particles or layers destroy bacteria, viruses and fungi1.

Chemical and mechanical resistance is an important parameter in addition to the efficiency of the photocatalytically active layers. The release of the photocatalyst into the environment causes problems that reduce the efficiency of the layers but can also adversely affect the environment from an environmental point of view1, 2.

2 Experimental
2.1 Synthesis of polysiloxane condensates

The first phase of the work is the synthesis of polysiloxane condensates (organosilica binders). The synthesis of polysiloxane condensates is based on the acid hydrolysis of the organosilica precursor. Three types of organosilica precursor were selected: methyltriethoxysilane (MTEOS), propyltriethoxysilane (PrTEOS) and phenyltriethoxy-silane (PhTEOS). As a standard, a binder marked SiBi-0 is used, where MTEOS is hydrolysed at pH in the range of 3-3.56. This synthesis is time-consuming, therefore the synthesis proceeded at pH = 17. This process has economic advantages such as energy savings and time savings, and the absence of organic solvents required for the first synthesis. The resulting products synthesized at pH = 1 carry marks SiBi-1 for precursor MTEOS, PrSiBi-1 for precursor PrTEOS, PhSiBi-1 for precursor PhTEOS.
Figures 1-4 show all the syntheses used in this work.
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Figure 1: synthesis of SiBi-0 from MTEOS
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Figure 2: synthesis SiBi-1 from MTEOS
2.1 FT-IR of polysiloxane condensates
The FT-IR method gave an initial picture of the composition of the synthesized polysiloxanes. The prepared polysiloxanes should contain an organic residue which should be evident in the FT-IR spectrum.

Figure 5 shows a sample of SiBi-0 and SiBi-1. Both samples have methyl residues, as evidenced by a peak of about 2 950 cm−1 and a small bump in the region of 2 895-2 840 cm−1. The area around 3 600-3 000 cm−1 most likely contains mainly Si(OH, H2O, terminal hydroxyl groups and other hydroxyl-like groups.
SiBi-0 is a standard that we try to replace with SiBi-1 because SiBi-1 is much more economical for synthesizing. The results from FT-IR show that both syntheses could be interchangeable in terms of chemical composition of the products. 
The PrSiBi-1 sample is based on a propyl-containing precursor. This is reflected by the spectrum recorded in figure 6. The range from 2 995 cm−1 to 2 835 cm−1 most likely reflects the occurrence of (CH3 terminal carbons and (CH2( internal carbons contained in propyl.

The last sample was phenylated PhSiBi-1. The presence of phenyl is shown by peaks in the region of 3 100-3 000 cm−1, which is confirmed by the four peaks in the region of 2 000-1 750 cm−1. Figure 7 shows spectrum of this sample.

3 Results and Discussion
We managed to synthesize four types of polysiloxane condensates, SiBi-0 has been studied for many years and serves as a standard and we introduced three new types using a different synthesis procedure. SiBi-1 appears to be the improvement that could replace SiBi-0. Thermal analysis products are similar and the FT-IR spectrum shows the same compounds. In order to confirm the identity of both polysiloxanes, both binders will be further optimized.
PrSiBi-1 and PhSiBi-1 will serve for future matrix where it is expected that the length of the organic residue will significantly affect the properties of the matrix, such as the porosity of the layers of organosilica binder deposited with titanium dioxide on the desired substrate.
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