INFLUENCE OF AIR HUMIDITY ON SILICA GEL GLASS ELECTRICAL PROPERTIES
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In some earlier works the silica gel based materials utilisation as sensors of many substances was shown. While gel glass preparation the indicating material could be mixed into substrate chemicals. After hardening the glass material containing indicator molecules could be utilised as chemical sensor. If the material was placed in the gas ambient some physico-chemical processes occur. The porous structure of gel glass allowed the substances molecules to move in the material depth and, if possible, to react with the immobilised indicator. If the ambient mixture contained the indicator reacting substance, the chemical process would occur. Changes in optical properties of the embedded indicator could be taken as a measure of the determined substance concentration.





Porous gel glass could be described as two-phase system. One of the phases may represent solid glass components i.e. (Si-O-Si( chains, immobilised water and other substances that can not be removed from glass in experimental conditions. The effective properties of this phase remain unchanged. The second phase represents channels in the material. Liquid medium filling pores causes changes in this phase effective properties. For any two-component system the electrical properties are determined by its composition, the components features and preparation conditions. For a certain sample of gel glass the constant amounts and  unchanged structure of both phases could be supposed. If the sample’s ambient atmosphere was changed only the effective properties of the second phase are expected to vary. As the result changes in the sample’s electrical properties could be observed.





The DC and AC electrical properties of porous xerogel were investigated. For the constant voltage applied the electrical conductivity of the sample decreased in time. For AC measurements the circuit of parallely connected conductance G and capacity C was considered. The electrical parameters dependences on time and water vapour concentration were investigated. After a change of vapour amount in sample’s ambient variations in C and G values appeared after not more than a few dozen of seconds. Influence of benzene and acetone vapours on sample’s electrical parameters was also investigated.





