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Abstract

This research aims to investigate the synthesis of graphene from graphite
recovered from spent lithium-ion batteries and its development as electrodes for
supercapacitors. The study begins with the separation of electrode materials from
discarded lithium-ion batteries, followed by the synthesis of graphene from the
extracted graphite using a modified Hummers' method through oxidation and
reduction processes. The synthesized graphene was characterized for its structural
and physicochemical properties using various techniques, including Scanning Electron
Microscopy (SEM), Energy Dispersive X-ray« Spectroscopy (EDX), Fourier Transform
Infrared  Spectroscopy (FTIR), and 'Raman spectroscopy. Its electrochemical
performance was evaluated  using ‘the Cyclic Voltammetry (CV) technique. The
experimental results revealed that a 3 x 6 cm copper sheet provided the highest
graphite recovery efficiency of 71.28%. The synthesized graphene exhibited a thin
layered structure with well-defined stacking. The graphene oxide synthesized from
the graphite contained a high oxygen content of 35.85%, which was reduced to
18.85% after the reduction process, confirming the success of the reduction step.
Additionally, Raman spectroscopy analysis indicated that the recycled graphene had
a low defect structure and excellent electrical conductivity. The CV measurements
demonstrated that the reduced graphene oxide obtained from recycled graphite
exhibited a high specific capacitance of 202.32 F/g at a scan rate of 10 mV/s, which is
comparable to that of commercially available pure reduced graphene oxide, with a
maximum specific capacitance of 358.29 F/g. Furthermore, the production cost of
graphene through this recycling process is significantly lower than that of
commercially pure graphene. Therefore, this research presents a promising approach
to valorizing electronic waste, enhancing its value, and advancing environmentally

friendly energy storage technologies for future applications.
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