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The in situ technique for simultaneous recording of responses from the cyclic voltammetry, ESR and UV-Vis-NIR spectroscopies [1] was developed recently using optically transparent electrodes based on the lamination of the microstructured gold meshes, gold-LIGA structures [2] and ITO [3,4]. Here its application to the investigation of the redox cycling processes at various conducting polymers and their corresponding stable oligomers is shown for reactions both in solution and on the electrode surface. To get quantitative information on the state of the charged segments formed by redox reaction in polymers or in oligomers a mathematical procedure was proposed to analyze the time dependence of the charge injected and the spectroscopic signals [5,6]. In this analysis the reversible formation of polarons and of dimeric structures is compared. The application of this analysis is demonstrated for the redox cycling of polypyrrole [3], polyaniline [5,6], copolymers based on the electrooxidation of pyrrole and salen compounds [4] and various stable thiophene and pyrrole dimers and oligomers [7-9]. The appearance of the reversible (-dimers in solution, (-dimers in oligomer and bipolarons in polymer solids as well as interchain interactions in the polymer backbone are discussed.
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