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SOLID-STATE ELECTROCHEMICAL GAS SENSOR BASED ON ZEOLITE-IMMOBILIZED IONIC LIQUID AS ELECTROLYTE
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Ionic liquids are salts which are in the molten state at temperatures lower than 100o C. Some of them melt at room temperature or below (room temperature ionic liquids- RTIL). Ionic liquids are known to be stable materials, non-toxic, non-volatile and usually characterized by a wide electrochemical window.

In the present study, the RTIL : 1-butyl-3-metyl-imidazolium tetrafluoroborate , was immobilized in zeolite (Montmorillonite) films and these were used as solid electrolyte in a planar three-electrode gas sensor. Two gases, O2 and CO2, were detected in this stage by applying a potential of -0.8 and -1.8 V (vs. Ag as pseudo-reference electrode), respectively. The currents, obtained for the reduction of the gases supplied separately, were linearly dependent on the gas concentration in the range 0 -100% for O2 and 0-70% for CO2. When the gases were supplied simultaneously, only the reduction wave of oxygen was revealed by cyclic voltammetry. This is attributed to the reaction of the superoxide radical anion (formed during oxygen reduction) with CO2. Addition to the films of a manganese (III) porphyrin, known for its superoxide dismutase activity, permits simultaneous detection of both O2 and CO2. 
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