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Fig. S1 represented the FESEM images of NC-Hydro and NC-Cal at various magnitudes.

Fig. S2 (a-j) represents the deconvoluted peaks of Ni, Co and O respectively for NiO, NC-
Hydro, NC-Cal and Co30;,.

Fig. S3 (a) Plots of log (i) versus log (v) for NC-Hydro. (b) Capacitive and diffusion-
controlled process at various scan rate for NC-Hydro.

Fig. S4 FESEM images of (a) NC-Hydro and (b) NC-Cal after the stability study.
Fig. S5 Reproducibility test of the NC-Hydro by taking three different electrodes.

Fig.S6 Effect of different electrolytes on specific capacitance at 10 mVs-!(A) Effect of different
molar concentrations of KOH solution over specific capacitance (B) Effect of Mass loading on

specific capacitance(C) Effect of potential window on specific capacitance in comparison to
Ag/AgCI(D).

Fig. S1 represented the FESEM images of NC-Hydro at various magnitudes.
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Fig. S2 (a-j) represents the deconvoluted peaks of Ni, Co and O respectively for NiO, NC-

Hydro, NC-Cal and Co30,.
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Fig S3 (a) Plots of log (i ) versus log (v) for NC-Hydro. (b) Capacitive and diffusion-

controlled process at various scan rate for NC-Hydro.

To distinguish between the capacitive and diffusion-controlled charge storage process; the

relationship between scan rate (v) and peak current (1) is used; and is expressed by power law

i.e. i=av® where o and b are constants and b value is determined from the slope of the plot




between log (i) Vs log (v).! For capacitive material b value is 1 and for typical battery type it
is 0.5. The transition area between capacitive and typical battery type is represented in the
range of 0.5 to 1. Fig S3 (a) represents the calculated b value for NC-Hydro. In this case, the
value of b is found to be 0.7. In addition to this the two processes i.e. capacitive controlled
process and diffusion controlled process can be estimated by Dunn’s method using equation
I(L)=K;(v) + K,0!2 ; where I(v) is the total current at fixed potential, K;(v) is the contribution
of surface capacitive process and K,u!? is the contribution of diffusion controlled processes.!
Fig. S3 (b) represents the percentage of capacitive and diffusion-controlled process at various
scan rate i.e. 10, 5, 2, 1, 0.5 for NC-Hydro. From Fig S3 (b) it is found that with decrease in

scan rate the diffusion-controlled process is predominated.

Fig. S4 FESEM images of (a) NC-Hydro and (b) NC-Cal after the stability study.
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Fig. S5 Reproducibility test of the NC-Hydro by taking three different electrodes.
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Fig.S6 Effect of different electrolytes on specific capacitance of NC-Hydro at 10 mVs'(A)
Effect of different molar concentrations of KOH solution over specific capacitance (B) Effect
of Mass loading on specific capacitance(C) Effect of potential window on specific capacitance
in comparison to Ag/AgCI(D).

A detailed comprehensive analysis for NC-hydro (effect of electrolytes, effect of molar
concentration, effect of mass loading and effect of potential window) and its effect towards
specific capacitance has been performed and is shown in Fig.S6. The specific capacitance of
NC-hydro with different electrolyte has been studied and is shown in Fig. S6 (A). The specific
capacitance observed for NC-hydro is 660.3 F/g at 10 mV/sec in 2M KOH. The capacitance
performance with different electrolyte decreases in the order 2MKOH > 2M NaOH> 2M
Na,SO,. The above trend might be due to the differences in ionic radius of the electrolytes, the
radius of ionic hydration sphere of electrolytes, the conductivity of the ions and the mobility
of the ions. 23 Fig. S6 (B) represents effect of different molar concentration of KOH solution

over specific capacitance of NC-hydro. Here, from the observation, we noticed gradual increase



in specific capacitance of NC-hydro as the concentration of KOH varies from 1M to 6M.
Generally, the conductivity of an electrolyte increases with its concentration in aqueous
solution. Thus, as the electrolyte concentration increases, it might be providing higher
conductivity and more enough OH- concentration, which facilitates charge transfer in both bulk
electrolyte and electrode. # Therefore, here 6M KOH offer high specific capacitance
performances in comparison to 1M, 2M and 4M KOH. Fig.S6 (C) represents effect of mass
loading of NC-hydro on specific capacitance at a scan rate of 10 mV s™!. Here, from the
observation, we noticed increase in mass loading of NC-hydro (from 1-4mg) on nickel foam
increases specific capacitance values up to 660.3 F/g at 10 mV s™!'. Further deposition (6mg)
of NC-hydro on nickel foam results decrease in specific capacitance. This phenomenon at
higher mass loading might blocked electron and ion transport channels and reduces active sites
as a result specific capacitance value is decreases. > Fig.S6 (D) represents effect of potential
window on specific capacitance in comparison to Ag/AgCl electrode. Here, from the
observation NC-hydro in 2M KOH shows a limited potential window (i-e 0-0.5) as well as
unstable GCD profile nature for Ag/AgCl electrode in comparison to Hg/Hgo electrode. This
might limit the specific capacitance performance as it restricts charge storage capacity and

stability performance in a wider potential window.
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