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Table S1: Surface area analysis of GO and rGO@100

Property GO rGO@100

Surface area (m2/g), BET 9.683 60.345

Pore volume (cm3/g), BJH ads 0.020 0.076

Pore diameter (nm), BJH ads 18.898 7.195

Pore volume (cm3/g), BJH des 0.022 0.076

Pore diameter (nm), BJH des 13.779 5.504

Isotherm type 4 4
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S1.

Bode plots contain key information corresponding to the applied frequency such as increased sensitivity 

to changes in capacitance, resistance, and ion diffusion.[1] Bode phase angle plots for the electrodes 

in Figure S2a show that the electrodes exhibited capacitive relaxation at different phase angles and 

frequency from one to another. This indicates that the electrodes experience different charge transfer 

kinetics at the solution-electrode interface from one electrode to the other.[2] The electrodes exhibit 

lack of an ideal capacitive behavior since capacitors phase angle is -90° at low frequences and 

approaches zero at high frequences.[3] According to Muthurasu et al.  the higher phase angle values 

even at lower frequencies, where the ionic permeation is favored, point to the fact that these catalyst 

form highly compact monolayers with very few defects on the electrode surface.[4] At lower frequencies 

(0.001 f/kHz) the phase angle for rGO@75/GCE is -35° and increases to -50° (0.01 f/kHz) before 

declining to -10° at 10 f/kHz. This implies that this electrode is more affected by ionic resistance than 

the other electrodes. This observation corroborates the higher Rct value it exhibits in the Nyquist plots 

compared to rGO@50/GCE and rGO@100/GCE respectively. The impedance of the CPE (ZCPE) is a 

power-law-dependent interfacial capacity as shown in Equation S1: where Q is the frequency-

independent constant, ω is the radial frequency, and the exponent n arises from the slope of log Z vs. 

log f. The Bode magnitude plots for the various electrodes are shown in Figure S2b where f is the 

frequency. An n value of 0 corresponds to a pure resistor; n = 1 corresponds to a pure capacitor, while 

a 0.5 n value corresponds to Warburg impedance.[2] The values of the slope at mid frequencies for the 

respective electrodes are GCE (−0.81), GO/GCE (-0.78), rGO@25/GCE (-0.77), rGO@50/GCE (-0.73), 

rGO@75/GCE (-0.71), rGO@100/GCE (-0.78). These values are less than -1.0 indicating that these 

electrodes exhibit pseudo-capacitive behavior as also suggested by the Bode plots. The pseudo 

capacitive nature of the electrode (rGO@100/GCE) makes it a promising candidate for catalytic 

applications and storage devices.
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Figure S1. (a) Bode phase angle plots (b) Bode magnitude plots obtained for the various electrodes 

studied in 0.1 M KCl containing 1 mM [Fe(CN)6]3-/4-
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