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Electrochemical Measurement

Electrochemical characterizations of synthesized nanomaterial were carried out using three
electrode system VersaSTAT 4-500 electrochemical workstation (Princeton Applied Research,
USA).

Cyclicvoltammetry (CV): CV was performed by cycling the potential of fabricated electrodes
and then measured the corresponding current densities. The purpose of CV was to monitor the
redox (oxidation-reduction) behavior of the electrode material within an applied potential
range. In the present study, CV analysis of all fabricated electrodes was carried out at scan rate
ranged from 2-300 mV/s and at potential window of 0-0.6 V. The current at the prepared
electrodes was monitored as a triangular excitation potential was applied . The integrated area

of CV curve is significantly important as it reflects the capacitance of the electrode. The



specific capacitance (Csp,) of the fabricated electrodes was calculated using following relation.
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Where, f is integral area of CV curve, v is scan rate, AV is the potential window and A

is active area of electrode material on the electrode (or mass of active material on electrode).

Galvanostatic charge—discharge (GCD): Galvanostatic charge discharge (GCD) was also
used to study the behavior of electrodes at different current densities. GCD was used to
calculate the capacitance of the prepared electrodes. * The GCD profile for the investigated
electrodes was recorded at the applied current density ranged from 0.5-30 A/g. At each current

density C,, was calculated using the following equation. 36 1924
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Where, I is the discharge current (A), At is the discharge time (s), AV is the potential window
(V), and m is the mass (g) of the electrodes.

Energy density (E) and power density (P): In order to calculate energy density in the three
electrode system following equations were wused for making an theoretical 2
electrode symmetric configuration. Based on GCD data, energy density (E) and power
density (P) of fabricated electrode were estimated using discharge voltage and the discharge

capacitance by following equations. 3-
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Where, C (F/g) is capacitance via galvanostatic charge discharge, AV (V) is the
potential window and t (s) is the discharge time. E and P are expressed as W h/Kg and W/Kg
in the present study.



