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In recent years, supercapacitors have attracted much attention 

because of their long service life, cycle performance, high 

specific capacitance, fast charge and discharge rate, easy 

maintenance and safe operation [1]. In a manner of speaking, 

the supercapacitor has the dual functions of secondary 

batteries and traditional capacitors. Compared to ordinary 

batteries, supercapacitors have a higher power density, and it 

bridges the gap between these two traditional technologies, as 

the energy density is much higher than conventional 

capacitors [2].  

 

Supercapacitors are divided into electric double-layer 

capacitors (EDLCs) and pseudocapacitors depending on the 

different charge storage process [3]. In pseudocapacitors, the 

energy storage process takes place by Faraday reaction on the 

surface of active materials, while in EDLCs, electrical 

charges are accumulated on the electrode with the electrolyte 

interface [4]. Activated carbons (ACs), carbon nanotubes and 

graphene as promising electrode materials for EDLCs have 

been widely used due to their high surface area, non-toxicity, 

controllable porosity, various forms of usability, and 

excellent electronic conductivity [5]. 

 

In this study, the use of activated carbon obtained from 

biomass, by producing porous activated carbon (PSAC), in 

supercapacitor production was investigated. The production 

was carried out in two steps. In the first step, biochar was 

obtained from biomass using hydrothermal carbonization 

method and Biochar-KOH mixtures were prepared in four 

(Biochar(g)/KOH(g) ratio as 1/0, 1/4, 1/5 and 1/6) different 

ratios. In the second step, these mixtures were subjected to 

physical (CO2) and chemical activation (KOH) in a tubular 

furnace. The sample with a biochar(g):KOH(g) ratio of 1/4 

was also activated in N2 medium. Samples obtained are 

named as C0, C4, C5, C6 and C4_N2. In this study, the 

effects of CO2, N2 environments and KOH amount on 

activated carbon production were investigated.The 

morphological features and available functional groups on the 

surface of biochar were characterized using scanning electron 

microscopy, X-ray photoelectron spectroscopy, X-ray 

diffractometer, and Brunauer–Emmett–Teller. The 

electrochemical performance analyses were performed by 

cyclic voltammetry, galvanostatic charge-discharge, and 

electrochemical impedance spectroscopy methods.  

It has been observed that the amount of KOH and the CO2 

environment used in activation significantly affect the surface 

area and porosity of the activated carbon. In addition, in the 

supercapacitor application of the produced porous carbon, the 

specific capacitance of the electrode prepared with C4 at a 

current density of 0.5 A g-1 was measured as 148 F g-1(Figure 

1). Besides, the electrode prepared with C4 sample has 

achieved an excellent long-cycling life with only 1.3% loss of 

its initial capacitance over 4,000 cycles even at 5 A g-1. 

 

Figure 1. The GCD curves for all samples at current density 

of 0.5 A g−1 
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