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Novel, gold-containing nanohybrids based on amphiphilic polymer conetworks
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The primary goal of my work was to synthesize gold nanoparticles with a novel method, using amphiphilic polymer conetworks, that consist of covalently bonded hydrophilic and hydrophobic polymer chains, as nanotemplates. During the experiments, poly(2-hydroxyethyl methacrylate)-l-polyisobutylene (PHEMA-l-PIB) conetworks, that had been synthesized earlier, and poly(N,N-dimethylacrylamide)-l-polyisobutylene (PDMAAm-l-PIB) conetworks, that were synthesized as a part of this current work, were used.
The first step of the preparation of the PDMAAm-l-PIB conetworks was the synthesis of the telechelic PIB macromonomer. The polymer was synthesized by quasiliving carbocationic polymerization. After that, the hydroxyl telechelic, then the methacrylate telechelic derivative of the polymer was prepared. The successful functionalization at the ends of the chain was proved by 1H-NMR spectroscopy. PDMAAm-l-PIB conetworks were also successfully synthesized by free radical copolymerization of N,N-dimethylacrylamide and the methacrylate telechelic PIB macromonomer.
The swelling properties of PHEMA-l-PIB and PDMAAm-l-PIB conetworks were examined in HAuCl4 solution. AuIII particles were reduced by several reducing agents in those conetwork gels which had shown high swelling rate. The formation of gold nanoparticles was proved by transmission electron microscopy. The synthesized nanohybrids’ catalytic activity was studied in the reduction of 4-nitrophenol by NaBH4, used as a model reaction. One of the prepared nanohybrids (PHEMA-l-PIB) showed high catalytic activity, so with its involvement in the model reaction, the conversion was 100% after only a short time.
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Hybrid gels containing gold nanoparticles stabilized by amphiphilic polymer conetworks were successfully synthesized, one of which showed high catalytic activity. Considering the fact, that a lot of polymers are biocompatible, these nanostructures may have significance in medicine and biological researches in the future. It is possible, that with the synthesis of gold nanoparticles based on amphiphilic polymer conetworks, we have just opened a new chapter in the chemistry of gold nanoparticles.
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