THE MOTION OF REDOX ACTIVE PROBES IN SILICA SOL-GEL GLASS WITH EMBEDDED ORGANIC ELECTROLYTE
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The transport of the redox active probes (ferrocene and Co(II)tris(bipyridine)) in silica sol-gel glass with embedded organic electrolyte has been studied. The material has been prepared by acid catalyzed hydrolysis of the tetramethylorthosilicate sol mixed with lithium or tetraethylammonium perchlorate solution in polar organic solvent. Sol-gel glass has been prepared in a form of monolith with immersed electrodes. The shape of obtained voltammograms indicates that ferrocene molecules and Co(II)tris​(bipyridine) ions are mobile within the matrix. 

The rate of transport of the redox probes has been estimated by means of apparent diffusion coefficients by cyclic voltammetry and chronoamperometry on ultramicro​electrodes. They substantially decreases during the first few days after gelation and later it becames weakly dependent on aging. The difference between apparent diffusion coefficients of ferrocene and Co(II)tris(bipyridine) as well similar temperature dependence to that in liquid electrolyte indicates that silicate matrix acts as porous reservoir for the organic electrolyte. The high temperature treatment of gel monolith increases the mobility of the redox probes.
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