Thermo oxidative modification of vegetable biomass for preparation of supercapacitor’s electrode materials 
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Abstract

Production of nanostructured electrode composites with high developed porous structure by using the methods of carbonization and activation of lignocellulosic fibers is of special interest [1]. At the present time, the production of active carbons from coconut shell on industrial scale are proved to be successful. However, numerous experimental studies, conducting with widespread types of vegetable fibers shown that for this purpose the various types of biomass can be successfully be used. However, at present time in the Republic of Kazakhstan the materials like rice husk and walnut shell substantially are agricultural wastes [2]. In general, the use of such materials are obtained from low-cost environment and renewable raw materials significantly extends the usability of "green chemistry" in the field of new development methods for the production of advanced composite electrodes for EDLC.
By using the vegetable biomass particularly a rice husk and walnut shell the micro-/mesoporous activated carbons were derived and composite electrodes on its basis were created. Resulting samples were electrochemically tested and investigated in terms of their composition, porous structure and surface texture. It was found that composite electrode materials in the medium of various electrolyte solutions have reversible specific capacity values higher than 100 Farads per gram. The relation between specific power density and energy density (Ragone plot) calculated for test samples showed rather high supercapacitor performance. Power density of appropriate assembled cell at current density equal to 1 A/g was about 1700 W/kg, energy density was 60 Wh/kg while the current density equal to 10 A/g the power density was equal to 12000 W/kg and energy density was 33 Wh/kg. 
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