Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2023

The supercapattery designed with a binary composite of niobium silver sulfide (NbAg,S)

and activated carbon for enhanced electrochemical performance

Hira Rafique', Muhammad Wagqas Igbal'*, Saikh Mohammad Wabaidur?, Haseeb ul Hassan!,

Amir Muhammad Afzal!, Tasawar abbas! Mohamed A. Habila2, Ehsan Elahi?

'Department of Physics, Riphah International University, Campus Lahore, Pakistan

2Chemistry Department, College of Science, King Saud University, Riyadh 11451, Saudi Arabia

SDepartment of Physics and Astronomy, Sejong University, Seoul, South Korea

E-mail: wagas.igbal@riphah.edu.pk

Supplementary section

Dunn's model was also used to further elaborate the capacitive and diffusive impact at 20, 40, 60,
80, and 100 mV/s as displayed in Figure 11(a-j). The provided equation was applied to Dunn's

model to determine the charge storage contribution.
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i(v)= kv+ kv (6)
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In the above equation, V denotes the scan rate, ~land ks are the constants, and the current was

k kZUO.S

represented by I. The capacitive participation comes from the “1Y term, while indicates

diffusive participation. The system of charge storage was further clarified by dividing equation (6)

by v0.5.
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kland ky was measured from the slope of the v’ and v’ graph. The effect of the increase

The
in scan rate upon the contribution of the charge storage mechanism was measured. As can be
seen from Figure 10, the capacitive contribution increases with the scan rate. At 20 mV/s the
NbAg,S//AC device shows 72% diffusive and 28% capacitive contribution. The capacitive
contribution reaches 68% while the diffusive contribution reduces to 32% at 100 mV/s. These
findings indicate that at a lower scan (3 mV/s) the battery-graded electrode had enough time to
complete the diffusive reaction, while the capacitive electrode did not have sufficient time, and
vice versa at a higher scan (100 mV/s).
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Figure S1. (a,j) Indicates the capacitive and diffusive using Dunn's model at 20, 40, 60,80, and

100 mV/s.



