HYDROPHOBIC CARBON DOPED SILICA MATRIX AS A SUPPORT FOR LIQUID-LIQUID INTERFACE
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The hydrophobic carbon doped silica matrix was obtained by sol-gel process using methyltrimethoxysilane as a precursor.  The graphite powder was added directly to the sol and the resulting mixture was placed into glass tube. After gelation and drying the solid matrix was filled with organic liquid: hydrophobic organic solvent (toluene, hexa​decane, nitrobenzene) containing redox probe (decamethylferrocene). The modified matrix was connected to the potentiostat as a working electrode and immersed into aqueous salt solution.

Approximately symmetric cyclic voltammograms were obtained corresponding to the electrooxidation of decamethylferrocene. The current magnitude indicates, that electrode process occurs only close to the sol-gel matrix/aqueous electrolyte inter​face. The shape of voltammogram and current magnitude depends on the organic solvent. They also depend on the salt concentration in aqueous phase and the type of the anion. For the sol-gel matrix modified with nitrobenzene the position of the voltammogram on the potential scale correlates with Gibbs energy of anion transfer from aqueous to organic phase. It has been concluded that the mechanism of the electrode process involves electron transfer between graphite particle and the redox probe in organic phase. The formation of the decamethyloferrocene cation is followed by anion transfer through the liquid-liquid interface.
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