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Abstract

Reduced graphene oxide (rGO) derived from sugarcane bagasse (SB) was developed as a sustainable
conductive additive for activated carbon (AC)-based supercapacitor electrodes. Sugarcane bagasse was
initially converted into carbonaceous material through dehydration using concentrated sulfuric acid, followed
by oxidation to graphene oxide (GO) via the improved Hummers’ method. The resulting GO was
subsequently reduced using pomegranate juice, a natural extract containing antioxidant compounds, as an
alternative to conventional chemical reducing agents and high-temperature thermal reduction. The synthesized
rGO was combined with carbon black (CB) at different ratios and incorporated as conductive additives into
AC-based electrodes. Among the investigated compositions, the electrode containing 3 wt% rGO and 7 wt%
CB exhibited the best electrochemical performance, achieving a specific capacitance of 253 F/g, compared
with 130 F/g for the electrode containing CB alone. The optimized electrode also exhibited the lowest
equivalent series resistance and charge-transfer resistance, indicating improved electrical conductivity and
charge-transfer kinetics. In addition, it retained 83.4% of its initial capacitance after 10,000 charge—discharge
cycles. These results demonstrate that sugarcane bagasse-derived rGO can effectively enhance the
electrochemical performance of AC-based electric double-layer capacitor electrodes when used in
combination with CB. This biomass-derived approach provides a promising alternative to conventional
graphite-based rGO production while reducing reliance on hazardous reducing agents and energy-intensive
thermal reduction processes.
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