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Abstract

Automotive technology powered by electricity has grown tremendously, and-in the
future, it may replace fuel-based vehicles due to its environmentally friendly nature. However,
electric cars still require high-power energy storage to run longer distances, be lightweight, and
be cost-efficient. Coffee grounds, which are waste materials, are suitable for carbonization and
can be used as electrode material in supercapacitors. This project aims to investigate the effect
of hydrothermal process time and chemical activation on coffee grounds' performance as an
electrode material in supercapacitors. The coffee grounds were subjected to hydrothermal
carbonization (HTC) at various temperatures (180, 200, and 220°C) for 6 hours, followed by
chemical activation with potassium hydroxide (KOH) in different ratios (1:1, 1:3, and 1:6) at
800°C for 2 hours. The study revealed that increasing the KOH ratio reduced the carbon content
due to the insertion of potassium ions into the carbon structure during decomposition.
However, the carbon content increased with HTC temperature, resulting in the formation of a
porous network. The study showed that the KOH activated carbon material at 1:3 ratio and
180°C temperature exhibited a maximum specific electric capacity of 14.28 F/¢. Furthermore,

the carbon materials synthesized at 180°C exhibited the highest crystal structure.



