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Candidate: Mohamed M. El-Dessouki Mahmoud

Title : Preparation and Characterization of Intrinsically
Conducting Polypyrrole Polymers for Application as

Ion Sensitive Films

Abstract: The electrochemical synthesis of polypyrrole polymer
films with different size dopant anions was carried out onto gold
electrode from aqueous solution by cyclic voltammetry. The
electrochemical properties depend strongly on the dopant anion
size. The electrochemical impedance spectroscopy shows that the
reduced polypyrrle polymer film is a p-type semiconductor with
small size dopant anions. On incorporation with large size anions
the polymer behaves as an ionic conductor. On the other hand, in
case of the medium sized dopant anions, the semiconducting
properties in reduced state are limited according to the size of the
co-ion. The photoelectrochemical results, evident that the
polypyrrole polymer film has a photocurrent activity on doping
with small and medium sized anions while with large sized anions
the activity is lost. The mechanism of anion and/or cation insertion
during  the reduction process in aqueous solution was confirmed by
EDAX measurements. The application of the polypyrrole-based
clectrode in the electroanalytical determination of anions and
cations in aqueous solution was investigated using the stripping
voltammetric method. The voltammetric response of the
polypyrrole-based electrode depends on the ionic size and the ionic
charge of the analyte.

Key Words: Synthesis, Polypyrrole, Impedance spectroscopy,
Photocurrent, dopant anions, ion sensitive films, Voltammetry.
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