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Abstract

The electronics industry is rapidly expanding and demands high-energy density storage
options that can charge quickly and have a long lifespan. However, current lithium-ion batteries
are plagued with security concerns, require long charging times, and may face resource scarcity in
the future. Therefore, a new energy storage solution, such as supercapacitors, is needed. This
study aimed to investigate the potential use of carbon materials derived from palm stamens for
supercapacitor-style energy storage devices. The study used male pollen-derived carbon for
testing the electrochemical performance with 100 charging cycles. The activated KOH process was
carried out at temperatures of 750, 800, and 900 °C in different ratios (1:1, 2:4, and 1:4). The study
found that the temperature and KOH ratio during activation had a significant impact on the porous
structure of the carbon material, with higher temperatures and ratios resulting in increased carbon
ratio and pore size. The 2:4 ratio at 800 °C produced the best carbon structure. Additionally, from
100 rounds of charge-in and charge-out tests, it was found that carbon activated at 900 °C in a

1:4 ratio had a charge storage capacity of 849.06 F/s.



