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Abstract


Development of hybrid materials applicable in biology area (immobilization of living cells for purification of wastewater) is a goal of our research groups. The materials should exhibit biocompatibility, high reactivity and stability, and silica hybrids are good candidate for that purpose.

The aims of the presented research were synthesis and structural characterization of hybrid materials modified with incorporation of natural and synthetic organic components into a silica network. Chitosan (CS) and acrylic derivatives (methacrylic acid (MA), methyl methacrylate (MMA) and hydroxyethyl methacrylate (HEMA)) were used as activated monomers of the SiO2 matrix. The influence of organic components content on the structures and properties was followed by XRD, FTIR, SEM and DTA/TG analysis. Synthesized silica hybrids are homogeneous materials with amorphous structure based on silica network into which the organic components are evenly distributed. The SiO2/CS/MA materials formed porous structures with high reactive surface area. The DTA/TG results for the hybrids with participation of CS and HEMA components showed, that the free reactive centers are kept. Substitution of MA or HEMA with MMA leads to formation of chemical bounds with CS and silica network, as a result of which the free reactive groups are reduced. From the obtained results can be concluded, that nature of acrylic derivatives determined the structure, properties and application of the hybrid materials. 

Synthesized silica hybrid materials with participation of acrylic derivatives can be applied in biology area as carriers for immobilization of living cells, as well as adsorbents for different pollutants. 
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