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Abstract:
Prior to the supercapacitor fabrication, selecting an optimal electrolyte is crucial for performance enhancement. This study thoroughly investigates the influence of alkaline-based aqueous electrolytes on a supercapacitor electrode derived from industrial waste (fly ash and ground granulated blast furnace slag). In this, the electrodes are electrochemically characterized in 1.0M KOH, 1.0M NaOH, 1.0M KOH + 0.5M NaOH, and 0.5M KOH + 1M NaOH electrolytes to assess performance. The findings reveal distinct faradic redox properties of the electrode material in various electrolytes. The electrode tested in 1.0M KOH exhibits the highest specific capacitance due to the efficient intercalation efficiency of the smaller hydrated K+ cation compared to the Na+ hydrated cation. An approximate specific capacitance of 1400 Fg-1 is achieved at a 3 Ag-1 scan rate within a 0.35 V operational voltage window. Additionally, to investigate the impact of electrolyte molarity, solutions with 3, 5, and 7 molar KOH are prepared. It was observed that the 3.0M KOH electrolyte solution showed the best findings mainly in conductivity and contact angle measurement. Higher molarity causes the cations and anions to form a strong bond with a water molecule, which in turn lowers the number of free ions and ionic mobility. This leads to a decrease in specific capacitance and poor electrolyte conductivity. With a 3.0M KOH electrolyte, the electrode delivered an energy density of 24.5 Whkg-1 and a power density of 525 Wkg-1.
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