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Figure S1. Nitrogen adsorption-desorption isotherm of A-PVP-NC collected by an accelerated surface
area and porosimetry system at 77 K. Inset shows the pore size distribution curve calculated by BJH
model.
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Map data 1941
MAG: 4000 X HV: 20.0 kV WD: 32.7 mm

Figure S2. SEM-DEX mappings of (a) NiS-A-PVP-NC: (al) SEM micrograph, (a2) carbon mapping,
(a3) nitrogen mapping, (a4) oxygen mapping, (a5) sulfur mapping, (a6) nickel mapping and (b) NiS-
PI-NC: (b1) SEM micrograph, (b2) carbon mapping, (b3) nitrogen mapping, (b4) oxygen mapping,
(b5) sulfur mapping, (b6) nickel mapping. Scale bar: 8 um.
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Figure S3. High-resolution XPS spectra of the NiS/A-PI-NC: (a) C 1s ((1) for C=C bond, (2) for C-O
bond, (3) for C=O bond, and (4) for O=C-O bond), (b) S 2p ((1)-(3) assigned to S*- within the NiS, and
(4) from sulfate ions), () O 1s ((1) and (3) are associated with the Ni**OOH and Ni?*SOs, (2) for O=C-O
bond, and (4) for C=O bond), (d) Ni 2p and (e) N 1s.
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Figure S4. (a) Cyclic voltammograms of NiS/A-PVP-NC (-) and NiS/PI-NC (-), and (b) potential
differences between anodic and cathodic peak positions of NiS/A-PVP-NC (¢) and NiS/PI-NC (°).
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Figure S5. Anodic and cathodic current densities (log (7)) of (a) NiS/A-PVP-NC and (b) NiS/PI-NC

plotted as a function of scan rate (log (v)).
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Table S1. Textural properties of the A-PVP-NC.

SSA1 Vi Vultra3 Vmicro# Vmeso®
Sample
(m?/g) (cm¥/g) (cm?/g) (cm¥/g) (cm¥/g)
A-PVP-NC 1628 0.79 0.25 0.62 0.17

ISSA: Specific surface area calculated by the Brunauer-Emmett-Teller method.

2V total pore (single-point) volume obtained from the amount of adsorbed nitrogen at P/Po = 0.995.
3Vuitra: volume of ultramicropores (pores < 0.7 nm).

#Vmicro: volume of micropores (pores < 2.0 nm).

5Vmeso: volume of mesopores (difference between Vi and Vmicro).

Table S2. The potential differences (AV) between anodic and cathodic peak positions of NiS/A-PVP-
NC and NiS/PI-NC.

Scan rate AV for NiS/A-PVP-NC AV for NiS/PI-NC
(mV/sec) (mV vs. SCE) (mV vs. SCE)

10 93.2 98.3

20 116.0 129.0

40 141.5 164.3

60 163.9 192.0

80 180.3 2134

100 197.1 227.1

© 2021 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ @ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).



