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ABSTRACT

Metal-organic frameworks (MOFs) are a class of crystalline material formed by the combination of metal
ions/clusters along with organic linkers. This work is mainly based on synthesizing MOFs and their application
in electrocatalytic water splitting and supercapacitors. The MOFs synthesized in the present work are Ni-Cu,
{Mn-Ni-NH(h:fipbb)}, Mn-MOF/rGO, and Sm-MOF/rGO/PANI using different ditopic and tritopic linkers.
Using various characterization techniques, the formation of the synthesized MOFs is confirmed. The increasing
use of fossil fuels now contributes to a number of environmental problems, including climate change and global
warming. High-performance electrochemical energy storage devices are essential for portable electronics,
electric cars, and renewable energy storage medium, driving demand. MOFs are emerged as a promising
contender for energy storage applications owing to their novel microstructures, atomically dispersed metal
centers, and earth-abundant metal components.

Electrochemical water splitting is a crucial approach in the pursuit of producing environmentally friendly fuels
such as Hz and O», reducing our dependence on traditional fossil fuels while promoting sustainable and clean
energy sources. In order to produce hydrogen with the best efficiency and lowest cost, these MOFs are used.
Electrochemical studies like cyclic voltammetry, galvanostatic charge discharge, and electrochemical
impedance spectroscopy reveal that the prepared MOFs can be used as supercapacitors. Linear sweep
voltammetry, and Tafel plot determines the performance of these MOFs towards water splitting studies.
Supercapacitors, which are electrochemical capacitors, are popular energy storage device with quick charge
rate, high power density, excellent rate capability, and outstanding life expectancy.
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