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ABSTRACT

Lithium-ion batteries are now used in a variety of applications, including electric
vehicles, mobile phones, and so on. As the demand for batteries grows, there will be a
shortage of lithium, resulting in an increase in battery prices. Because of their abundance and
inexpensive cost, sodium-ion batteries have been considered as a possible replacement for
lithium-ion batteries. The goal of this research is to study carbon materials derived from
soybean and sugarcane filter waste for use in sodium-ion batteries. A hydrothermal
carbonization approach was employed to synthesize the carbon materials. The carbonization
temperatures ranged from 220 to 280 degrees Celsius. The chemical composition of the as-
synthesized carbon compounds was studied, and the battery performance was assessed. The
findings revealed that the carbonization temperature has a significant impact on the carbon
structure. The structure of carbon products after carbonizing soybean wastes at temperatures
of 220°C, 240°C and 260°C was irregular round form organized in groups. When the temperature
was increased to 280°C, the carbon structure altered to a square indeterminate shape.
Similarly, carbon materials derived from the carbonization of sugarcane filter wastes had an
indeterminate square shape. Finally, the carbon derived from sugarcane filter had a high
specific capacitance of 30.90 F/g (274.79 mAh/g), whereas the carbon synthesized from
soybean had a specific capacitance of only 1.95 F/g (15.88 mAh/g).



