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Abstract

Thanks to its high electronic conductance and large surface, many research studies
have investigated the application of graphene (Gr) in supercapacitors as an electrode
material. The properties of Gr can change efficiently through the doping of specific

elements and by designing various morphologies. In the current piece of research,
DFT calculations are undertaken to investigate the impact of doping cobalt (Co) and

nitrogen (N) atoms, and a monovacancy (MV)-added Gr structure upon the quantum
capacitance (QC), electronic attributes and stability. Based on the calculations, doping
Co and N and the presence of the MV radically changed the QC of the electrode.
Nevertheless, achieving structural stability can be a challenge. A high QC of

~77uF/cm? was obtained in the Co—Nj3 system by the association of N-doping and
the existence of the MV. The present piece of research provides insights into the
viable impact of combined doping upon increasing the QC of Gr-based electrodes.



