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Abstract

Conductive polymers (CPs) contain a conjugated system with TT-electrons delocalized along the polymer
backbone, thus they possess the electrical and magnetic properties of metal, while retaining the mechanical
properties of polymers. Conductive polymers offer distinct advantages: lishtweight, flexibility, corrosion-resistivity,
high chemical inertness, electrical insulation, the ease of processing and can be utilized at room temperature. In
this proposal, the development of several conductive polymers (Ppy, Pani, Pth, Ppv, Pedot, pp, Pdpa, Paz) and
the fabrication of polymeric matrices (elatomers, tri-block copolymers, cellulose, gelatin, alginate) with and
without functional fillers (zeolites: A, X, Y, MCM41, ZSM-5, Beta, L, Modenite; carbon nanotubes, nanomagnetic
particles) are systematically proposed. The polymeric blends and/or composites are tailored towards four main
applications: a) the sensing materials for toxic gases and vapors at room temperature; b) the reversible actuation
materials which can be precisely controlled by electric field; ) the drug delivery materials in which the delivery
rates are programmable and activated by electric field, and d) the proton exchange membranes which are used
in methanol and vanadium fuel cells.
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