Electronic Supplementary Material (ESI) for Dalton Transactions.
This journal is © The Royal Society of Chemistry 2024

Electronic Supplementary Information (ESI)

Three-Dimensional Bimodal Pore-rich G/MXene Sponge
Amalgamated with Vanadium Diselenide Nanosheets as
High-Performance Electrode for Electrochemical Water-
Oxidation/Reduction Reaction

Khadija Chaudhary?, Sonia Zulfiqar®¢, Zeid A. ALOthman? , Imran Shakir?,

Muhammad Farooq Warsi** and Eric W. Cochran®”

anstitute of Chemistry, Baghdad-ul-Jadeed Campus, The Islamia University of Bahawalpur,
Bahawalpur, -63100, Pakistan

bDepartment of Chemistry, Faculty of Science, University of Ostrava, 30. Dubna 22, Ostrava 701

03, Czech Republic

“Department of Chemical and Biological Engineering, lowa State University, Sweeney Hall, 618

Bissell Road, Ames, lowa 5001 1, United States

dDepartment of Chemistry, College of Science, King Saud University, P. O. Box 2455, Riyadh

11451, Saudi Arabia

Corresponding authors: farooq.warsi@iub.edu.pk, ecochran@iastate.edu

S1


mailto:farooq.warsi@iub.edu.pk

Counts

600

500

400

300

200

100

0 -

1
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

300
(@) (b)
250 [CK
SelL
200
»
]
=
=150
VK 8
VL
100 |y,
0K
50 SelL
VK VK
VK
o 0

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

Energy (KeV) Energy (KeV)

350
(c)
3004 .k
250
(]
T 200
=
o
© 150
100 JiL
VL
oL Sel TiK
504 ||
0
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

Energy (KeV)

Figure S1. EDX spectra of (a) VSe,, (b) VSe,@G, and (c¢) VSe, @G/MXe.
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Figure S2. XRD patterns of (a) MXene and (b) rGO.
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Figure S3. I-V profiles of VSe,, VSe, @G, and VSe,@G/MXe.
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Figure S4. LSV curve of G/MXe for HER.
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Figure SS. LSV curve of G/MXe for OER.
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Figure S6. Cg results for VSe,, VSe,@G, and VSe,@G/MXe; (a, ¢, €) CV plots obtained at
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Figure S7. ECAS-normalized LSV curves of VSe; and VSe,@G/MXe for HER.
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Figure S8. ECAS-normalized LSV curves of VSe; and VSe,@G/MXe for OER.



Table S1. Comparison of HER performance of VSe,@G/MXe with recently reported

electrocatalysts.
Current density | Overpotential/ Tafel slope
Catalyst (mA/cm?) y np(mV) (mV/ def) Reference

Co-VSe, 10 230 63.4 1
VSe,-MF-NS/CC 10 295 125 2
VSSe Alloy 10 180 87 3
W, V14Se,/CC 10 173 80 4
VC,;@Graphene 10 156 89.4 5
VB, 10 192 68 6
VS,/rGO 10 210 73 7

VSe,(@G/MXe 10 153 84 Current work

Table S2. Comparison of OER performance of VSe,@G/MXe with recently reported

electrocatalysts.
Current densit Overpotential/ Tafel slope
Catalyst (mA/ cm?) y nlsz) (mV/de g Reference
VS,-rGO (r-V5) 10 300.58 229.9 8
VTe-CNT 10 278 - 9
Co.67V033:P@CC 10 290 55.59 10
C@Ag-V,0s5 10 388 71 11
CoV,06-V,05/NRGO 10 239 49.7 12
VSe,@rGO 10 280 77 13
C00.75V0'25—HNNS 10 268 80 14
VSe,@G/MXe 10 241 87 Current work
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