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ABSTRACT

The dependence of human lives on fossil fuels is very inevitably high for the development of society. This
leads to the exploitation of these non-renewable sources, which brings forth society, which is another major
issue that has to be tackled. In this study, we have focused on addressing the energy and environmental needs
of society using different catalysts. The various polymers used in this study are polyaniline, polypyrrole, poly
(3.4-ethylenedioxythiophene), and chitosan. These polymers are mixed with different metal oxides, and the
synergy between the polymers and metal oxides provides efficiency towards the mentioned applications.
Several electrochemical studies like cyclic voltammetry, galvanostatic charge-discharge studies,
electrochemical impedance spectroscopy, linear sweep voltammetry, and potentiodynamic techniques are
employed to analyze the efficacy of the composites towards supercapacitance, water splitting, and corrosion
inhibition studies. The batch adsorption studies are executed for water purification studies. The synthesized
multifunctional composites can be used as potential candidates for addressing the energy and environmental
needs of our society in a sustainable manner.
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