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ABSTRACT

Coordination polymers (COPs) have emerged as versatile materials with tunable propertics, making them
promising candidates for energy storage, electrocatalysis, sensing, and environmental remediation, This thesis
presents the design, synthesis, and application of novel COPs derived from d'® metals (Zn?*, Cd*"), lanthanides
(Ho, Tb™), and transition metals (Cu®*, Co?*, Ni*"), utilizing strategically selected organic ligands,
specifically 3,3’-diaminobenzidine (DAB) and perylene-3,4,9,10-tetracarboxylic acid (PTC) to tailor their
structural and functional properties. A scalable, high-yield synthetic approach was employed to obtain
well-defined crystalline COPs, which were comprehensively characterized using spectroscopic and
microscopic techniques. Based on the properties of the synthesized COPs, their electrochemical behavior,
including energy storage performance and electrocatalytic activity, as well as their fluorometric and
colorimetric sensing abilities, have been systematically evaluated. This study advances research in COPs by
tackling major challenges in scalability, stability, and multifunctional performance.
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