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Abstract
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Project Title : High porous carbon material derived from leonardite for use
as supercapacitor electrode
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Project Period : 1 year

High porous carbon material was prepared using a low-rank coal (leonardite)
obtained from the Mae Moh lignite mine in Lampang province as a precursor. Humic
substances extracted from leonardites were chemically activated using different activating
agents potassium hydroxide, phosphoric acid and zinc chloride. The carbonization
temperature was studied in the range from 400-1000 °C for 3 hours under nitrogen or
carbon dioxide stream. The resulting porous carbon material was characterized by Fourier
transform infrared spectrometer, scanning electron microscope and gas adsorption
analyzer. Its potential for use as the electrodes of supercapacitors was investigated by
cyclic voltammetry and galvanostatic charge/discharge. The high porous carbon material
synthesized by chemical activation with zinc chloride and physical activation with carbon
dioxide at 800 °C exhibited a high specific capacitance of 275.91 F/gat 2mV/sin 1.0 M
H.SO4 and the capacitance retains 83.02% after 400 cycles at 1 A/g. Easy synthesis, low
cost and excellent electrochemical performance make high porous carbon material
synthesized using leonardite precursors hold great promise for potential applications in

energy-related technological fields.
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