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Abstract text

A new sol-gel low temperature route for preparation of semitransparent and conductive electrodes is introduced. The electrode material is composed of antimony-doped, tin oxide (ATO)-coated mica platelets imbedded in sol-gel-derived silicate or methyl silicate binder. The platelet clays self-align in a layered structure within the silicate film. Using the anisotropy of mica flakes it is possible to minimize the ATO loading required to achieve conductive permeability, and to produce transparent electrodes at low temperature.

PET, silica glass slides, PVDF-coated glasses, and ITO-coated glasses were coated by the silicate-ATO/mica dispersion using either dip coating or spread coating techniques. The dependence of the characteristics of the methyltrimethoxysilane (MTMOS) and tetramethoxysilane (TMOS) composite films on preparation parameters were studied. The differences in electrochemical behavior of ATO/mica-silicate and methyl silicate electrodes were investigated. The demonstration of the permselectivity of the composite films was performed using positively charged methyl viologen (MV2+) and a negatively charged hexacyanoferrate couple. 

The sol-gel-derived ATO clays are promising electrode materials that may serve in different electrochemical applications that require optical transparency, porosity and a large available interface for charge transport. 
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