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ABSTRACT

An intense surge in the demands of the increasing population has resulted in a significant energy crisis and poor
waste management. This has led to the degradation of the environment, ultimately affecting sustainable
development. Fossil fuels, being one of the biggest contributors to energy consumption have also impacted
global warming and drastic changes in the climate. At the same time, the rapid depletion of these fossil fuels
has initiated the dire need to shift our path toward regenerative energy sources like solar, hydro and wind energy.
Nevertheless, these renewable energy sources are purely dependent on environmental conditions and this is
when an alternative system to store energy is required to meet the ongoing energy crisis. In particular,
Supercapacitors, which connect the gap between conventional batteries and capacitors, offer promising
solutions as efficient energy storage systems for their ability to store encrgy electrostatically by providing high
power densily due to their rapid charge-discharge cycles and longer operational cyclic stability. Their
exceptional features are highly suitable for numerous applications from consumer electronics to electric
vehicles,

The present work explores the valorization of carbon derivatives obtained from wood Charcoal and Carbon
Black by tailoring their inherent defects to fabricate electrades for storage devices. While incorporating active
and tunable oxygen functional groups provide active redox sites, doping with Nitrogen and Sulfur improved the
surface area and conductivity of the system. Furthermore, these carbon derivatives were also subjected to co-
doping with Nitrogen and Sutfur to improve their properties, especially in terms of higher energy densities and
enhanced stability. The synergetic effects of both these heteroatoms have resulted in obtaining a sustained
energy density even at higher power densities and longer cycle life. This development brines to light the

prospects of valorizing these materials as competent and eco-friendly electrodes for energy storage applications.
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