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Ni modified CuS-based self-supported electrocatalyst with
nanobeads-like porous morphology for efficient hydrogen
production in basic media.
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Figure S1 The photographs of the actual experimental setup, the graph of Current vs Time
during electrodeposition, and details of catalyst loading of the CFP_C sample.
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Sample Name

Area (cm?)

CFP 0.794
CFP_C 0.951
CFP_CCS 0.828
CFP_CSN 0.817

containing details of measured sample areas.

Figure S2 The photographs of actual samples used for electrochemical study and tables
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Figure S3 The XRD patterns of CFP_C, CFP_CCS, and CFP_CSN samples with their
respective standard XRD patterns.
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Figure S4 XPS Survey spectra of CFP_C, CFP_CCS, and CFP_CSN samples.
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Figure S5 Narrow scan XPS spectra of (a) Cu, (b) O, for CFP_C sample
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Figure S6 Narrow scan XPS spectra of (a) Cu, (b) O, (c) S for CFP_CCS sample
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Figure S7 The images related to measurement of interplanar distance using Gatan Software
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Figure S8 (a) XRD patterns of CFP_CSN sample before and after stability, (b) Enlarged
version of after stability XRD pattern to show small peaks related to CusS.
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Figure S9 The comparative XPS narrow scan spectrums of (a) Cu, (b) O, (¢) S, and (d) Ni
before and after the stability experiment.
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Figure S10 (a) Cyclic Voltammetry curves measured in a non-Faradaic region of CFP
samples at different scan rates and (b) Corresponding Linear regression between current
density differences in the middle of the potential window of CV vs. Scan Rates.



Table S1 The details of catalyst loading of sulfurized samples measured by the weight
difference method.

Areaof | Calculated Before After Weight | Actual mass Area of Catalyst
Substrate | massof | Sulfurization | Sulfurization | difference | of catalyst deposition loading
(em?) | substrate (g) © @ © ® (em?) (g/em?)
WithoutNi |  1.462 0.0205 0.0316 0.0297 -0.0019 0.0092 0.876 0.010502
With Ni 1.491 0.0209 0.0331 0.0306 -0.0025 0.0097 0.866 0.011201
Table S2. EIS equivalent circuit fitting data
R (.cm’) Y, n R (O cm?)
CFP 1.426 0.00026 0.8589 282.90
CFP_C 1.202 0.02796 0.8273 6.12
CFP_CCS 1.162 0.05352 0.8603 2.60
CFP_CSN 1.021 0.06764 0.8346 0.76

Table S3. Comparison of HER activity with some of the previously reported Cu based

electrocatalysts.
Current
Tafel Slope Overpotential
Catalyst Substrate Electrolyte density Reference
(mV/dec) (mV)
(mA/cm?)
Alkaline electrolyte
10 216
Cu,0/CuS/Ni CFP 91.54 1.0 M KOH 50 285 This work
100 325
CuS GCE 244 1.0 M KOH 10 447 !
Cu,O/CuS GCE 212 1.0 M KOH 10 240 !
Cu,0-200 GCE 106 1.0 M KOH 10 184 2
CuFe(S; 6 CFP 101 1.0 M KOH 10 237 3
CuO@Ui0-66 NF 164 2.0 M KOH 10 220 4
Cu/Cu-MOF/GO CF 201 1.0 M KOH 10 250 5
1.0 M KOH

NiySg/CuS/Cu,O/NF NF 163 10 146 6

(0.33 M Urea)

Neutral Electrolyte
Y-Cu,S CF 98.9 1 M KPi 10 190 7

Acidic Electrolyte
Cu-C3N4 GCE ~76 0.5M H,S04 10 390 8
CuS GCE 171 0.5M H,S0, 10 449 9




CuS-Au GCE 75 0.5M H,S0, 10 179 ’
Ag;S/CuS GCE 75 0.5M H,S0, 10 193 10
CuS/MoS, GCE 80 0.5M H,S0, 10 225 1
0.1rGO-CuS GCE 61 0.5M H,S0, 10 179 1z
MoS,/CuS GCE 63 0.5M H,S0, 10 290 13
Cus CFP 144 0.5M H,S0, 10 449 1
CuO0-NiO/CN GP 171 0.5M H,S0, 10 762 15
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