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Ethanol Gas Sensing Characteristics of Conducting
Polymer Sensor Using Impedance
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Abstract The polypyrrole and polyaniline thin film sensors which were made by chemical polymerization were
employed to detect ethanol gas. With a single sensor element we can obtain characteristic patterns of behaviour
across a very wide frequency range when measuring either resistance or capacitance. Impedance spectroscopy
was employed to study the gas sensing behavior of both capacitance and resistance based sensors with
conducting polymer as the active sensing element.
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Fig. 1. The schematic diagram of the intergigitated electrode.
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Fig. 2. Schematic diagram of the measuring system.
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Table 1. Sensor manufacturing condition according to spaces of sensor film materials.

Sensor No. Dopants And Sensor Conditions Solvent (chlorform) Sensor Type Thickness Polymer Type
1 APS 0.2M, DBSA 0.15M S5 ml double layer 0.8 um -
. Polyaniline
2 APS 0.2M, DBSA 0.15M 5 ml single layer 0.5 um
3 APS 0.02M, DBSA 0.15M 5 ml double layer 0.7 ym
. Polypyrrole
4 APS 0.02M, DBSA 0.15M Sml single layer 0.47 um
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Fig. 3. Typical Nyquist Plots. (a) PANI(double layer), (b) PANI(single layer), (c) PPy(double layer), (d) PPy(single layer).
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Fig. 6. Sensitivity of sensors as a function of gas concentration
to ethanol.
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Fig. 5. Surface morphology. (a) sensor 1 (b) sensor 2 (c¢) sensor 3 (d) sensor 4.
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