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ABSTRACT N

Lithium-ion batteries (LIBs) are widely used in portable electronics, electric vehicles, and grid storage due to their high energy density and long
cycle life. However, commercial graphite anodes have a limited theoretical capacity of 372 mAh g, restricting further improvements in battery
performance. To address this issue, renewable biomass-derived carbon materials have gained attention because of their low cost, abundance,
and tunable properties. In this study, porous carbon materials were synthesized from biomass wastes including elephant ear stem, lotus
leaves, lotus stems, water lettuce leaf, and water poppy stems using carbonization, microwave treatment, and KOH activation. XRD confirmed
amorphous carbon structures, while scanning electron microscopy (SEM) shows porous morphologies. Electrochemical testing reveals that
lotus stem-derived carbon delivered the best performance, achieving a specific capacity of 302 mAh g after 200 cycles with good rate
capability. Cyclic voltammetry confirmed reversible lithium-ion intercalation behavior. These results demonstrate that biomass-derived porous
carbon is a promising sustainable and cost-effective anode material for LIBs while also supporting biomass waste utilization.

Ref: https.//www.iberdrola.com/about-us/our-innovation-model/lithium-ion-batteries
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Biomass-derived porous carbon materials are successfully synthesized via microwave-assisted KOH activation for use as anodes in LIBs.
The materials exhibit low crystallinity of carbon with well-developed porosity, predominantly macropores. This structure could act as
electrolyte reservoir and facilitate efficient lithium storage. Electrochemical results demonstrate good cycling stability and rate capability, with
PC-LTS delivering the highest capacity of 302 mAh g-! after 200 cycles. These findings suggest that biomass-derived porous carbon materials
could be utilized as sustainable and promising anodes for LIBs.
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