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from Acacia for use As Electrodes in Supercapacitor
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Abstract

The rapid development of the electronics industry has led to an increased
demand for energy storage devices with higher capacity, longer lifespans, and faster
charging times. However, current lithium-ion batteries face limitations such as long
charging times, high costs, and potential lithium shortages. As a result, the
development of supercapacitors has become a promising alternative. This research
investigates the use of carbon material derived from Leucaena stems as an electrode
for supercapacitors. The carbon material'is activated using KOH at ratios of 1:1, 1:2, and
1:3 (Carbon:KOH) and activated at 800°C for 1, 1.5, and 2 hours. The activated materials
were tested for charge storage performance through 100 charge-discharge cycles.
Results indicate that the KOH ratio and activation time significantly affect the carbon’s
porous structure. The 1:1 KOH ratio for 1 hour and 30 minutes (1.5 hours) yielded the
highest charge storage capacity of 1652.51 F/g. Additionally, increasing activation time
led to higher carbon content and larger pore sizes, improving charge storage
performance. During the charge-discharge test, the 1:1 ratio activated for 1.5 hours
demonstrated stable charge storage capacity over 100 cycles, indicating the material’s
durability. These findings suggest that Leucaena stem-derived nanocarbon is a
promising material for supercapacitor electrodes and a potential replacement for

lithium-ion batteries in the future.



