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

NiCo,04 nano-Needles as an Efficient Electro-Catalyst for Simultaneous Water Splitting
and Dye Degradation

Muhammad Bilal!, Amna Altaf!, Ehmen Bint-E-Khalid', Hafiza Komal Zafar', Nimrah Tahir!,
Ayman Nafady?, Md. Abdul Wahab?, Syed Shoaib Ahmad Shah!, Tayyaba Najam**, Manzar
Sohail'*

! Department of Chemistry, School of Natural Sciences, National University of Sciences and

Technology, Islamabad, 44000, Pakistan
2 Chemistry Department, College of Science, King Saud University, Riyadh 11451, Saudi Arabia

3 Energy and Process Engineering Laboratory, School of Mechanical, Medical and Process
Engineering, Faculty of Science, Queensland University of Technology (QUT), 2 George Street
Brisbane, QLD 4000, Australia

4 Institute of Chemistry, The Islamia University of Bahawalpur, 63100, Pakistan
*Corresponding author(s):

E-mail address: manzar.sohail@sns.nust.edu.pk, and tayyabanajam@outlook.com

Table S1: Comparison of current densities of different catalysts

Catalyst name
Overpotential | Electrolyte On-set Tafel slope References

(mV) potential
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@ 10 mA cm? W) (mV dec)
NiCo,0, (Petals
and needle-like 170@10 mA 1 M KOH 1.34 90 This paper
2
morphologies) om
NiCo,0, (Petals
and needle-like 370@50 mA 1 M KOH 1.55 90 This paper
2
morphologies) om
NiO 470 1 M KOH 1.60 117 [1]
NiCo0,0, 430 IM NaOH 1.59 61 [2]
NiCo,04/NiO 360 1M NaOH 1.41 139 [2]
NiCo,04nanoflowers 383 1 M KOH 1.50 137 [3]
NiCo,0, hollow 428 1 M KOH 1.53 141 [3]
nanospheres
NiCo,0, hollow 520 0.1 M KOH 1.57 150 [4]
NiCo,S, nanoflakes 360 1 M KOH 1.54 131 [5]
NiCo,04nanowires 271 1 M KOH 1.52 172 [6]
Co;0, 498 1 M KOH 1.65 268 [7]
MnCo,0,4 nanowires 289 1 M KOH 1.53 182 [6]




ZnCo,0,4 nanosheet 340 1 M KOH 1.52 183 [6]

Ni@ NiO/N-C 390 IM KOH 1.54 100 [8]
3D Gr/Ni-MOF 370 0.1 M KOH 1.57 91 9]
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Figure S1: (a) p-XRD graph of NiCo,0, with respective oxides and before and after EC (b) p-
XRD of respective oxides



Figure S2: SEM images of NiCo0,0, synthesized at different temperatures (a) 50°C, (b)100°C
and SDS amount (¢) 0.5g(d) 1.5 g
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Figure S3: CV of NiCo,0, synthesized at different (a) temperatures (b) SDS amount.
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Figure S4: Circuit for fitting of EIS plots
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Figure S5: (a-c) Overpotential of NiCo,04at 10, 50 and 100 mA, synthesized by using 1g SDS
and 100°C temperature.
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Figure S6: Double layer capacitance (cdl) of NiCo,04 synthesized at different SDS amount (a)
1.5 g, (b) 0.5 g and temperatures (c) 150°C (d) 50°C
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