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ABSTRACT

This thesis presents a systematic approach to develop high-performance supercapacitor electrodes by
functionalizing graphitic carbon nitride (GCN) and unzipped multi-walled carbon nanotubes
(UzMWCNTs) with pseudocapacitive materials of NiFe204, V205, and polyaniline (PANI). Hybrid
composites were synthesized through hydrothermal treatment and in-situ polymerisation, effectively
coupling electric double-layer capacitance with Faradaic charge storage. Electrochemical studies
revealed outstanding specific capacitances of 770 F/g (GCN/NiFe204/PANI), 880 F/g
(GCN/V205/PANI), 1022 F/g (UzMWCNT/NiFe204/PANI), and 1135 F/g (UzMWCNT/V205).
Symmetric devices fabricated from these composites also delivered strong capacitive performance,
underscoring their practical viability. Comprehensive structural and physicochemical analyses (XRD,
SEM, TEM, Raman, XPS) confirmed the distribution of active phases, while CV, GCD, and EIS
validated the enhanced charge storage behaviour. Overall, the study demonstrates that rational
mtegration of carbon frameworks with pseudocapacitive materials can significantly advance
sustainable energy storage, bridging the gap between conventional EDLCs and battery-type systems.
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