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Recent developments in the sol-gel technology have led to new possibilities of obtaining a whole group of innovative nanoporous materials. The unique physical properties of these materials, modifications readily allowed by their structure and the possiblity of doping them on the molecular level make them very interesting both from the scientific and the practical points of view.

The object of presented investigations has been the electrical properties of doped and undoped silica xerogels with highly developed internal surface. The ionic character of electrical conductivity in the investigated xerogels has been confirmed experimentally by the discovery of a step-reversible high-pressue-stimulated change in SiO2 gel conductivity. Mechanisms responsible for charge carrier generation and transport in nanoporous silica xerogel structures have been investigated in detail. Both are strongly determined by the state of the gel pores’ internal surface. This state may be modified by the sorption/desorption processes of water vapour and thermal treatment of gel in vacuum. Our analysis of the current-field characteris​tics suggests the presence of polarization effects in the nanopores, which can essentially modify the effective electric field responsible for the transport of ions in silica gel structures. The connection between electric conductivity and polarization phenomena in SiO2 xerogels has been investigated by applying the thermally stimulated polarization (TSP) and depolarization (TSD) methods. Due to great temperature gradients which accompany the TSP and TSD measurements of silica xerogels in vacuum, the methods have been applied in their new, modified form.
