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Electrocatalytic hydrogen evolution characters of
electrodeposited Ni-S/LaNis porous composite electrode
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Abstract: The Ni-S/LaNis porous composite electrodes were prepared by composite electrochemical deposition
technique in combination with alkaline dissolving. The corresponding micrographs, element component and structures of
the Ni-S/LaNis porous composite electrode were characterized by scanning electron microscopy (SEM), energy
dispersive X-ray (EDS) and X-ray diffractometry (XRD). Their electrocatalytic characteristics for hydrogen evolution
reaction (HER) in 20% (mass fraction) NaOH solution were investigated by cathodic polarization curves (CPC). Their
stabilization was studied by constant potential with discontinuity electrolysis and constant potential electrolysis. The
reason of the electrode stabilization was discussed by open-circuit potential (OCP) after constant potential electrolysis
and anodic polarization curves. The results show that the Ni-S/LaNis porous composite electrode for HER exhibits a
lower overpotential and a higher exchange current density than the Ni-S porous electrode. The apparent activation
energies of HER on the Ni-S porous and Ni-S/LaNis porous composite electrode are 78.08 and 49.41 kJ/mol, respectively.
Thus, the Ni-S/LaNis porous composite electrode possesses a superior electrocatalytic activity and stability for HER
corresponding to the Ni-S porous electrode.
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Fig. 1 Surface morphologies of different coatings: (a) Ni-S;
(b) Ni-S porous; (c) Ni-S/LaNis porous composite
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(b) Ni-S/LaNis porous composite
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Fig. 4 Cathodic polarization curves of different electrodes: (a) Ni-S porous electrode; (b) Ni-S/LaNis porous composite electrode
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Fig. 5 Cathodic polarization curves of different electrodes at different temperatures: (a), (a’) Ni-S porous electrode; (b), (b") Ni-S/
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Table 1 Kinetic parameters for electrochemical hydrogen evolution reaction of different electrodes

Electrode Temperature/ 'C Tafel slope, b/(V-dec ') alV J%(mA-cm?) E,/(kJ-mol ")
30 0.089 4 0.654 0.665
35 0.064 1 0.451 0.881
40 0.057 4 0.380 1.332
Ni-S porous 45 0.057 3 0.376 1.413 50.19
50 0.059 1 0.356 2.438
55 0.060 5 0.353 2.929
60 0.063 3 0.351 3.933
30 0.062 5 0.409 1.431
35 0.062 1 0.399 1.624
40 0.050 6 0.310 2.166
Ni-5/LaNis porous 45 0.045 9 0.274 2.537 35.23
composite
50 0.042 7 0.249 2.964
55 0.0410 0.228 3.799

60 0.038 9 0.204 5.204
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Fig. 7 Open-circuit potential of Ni-S/LaNis porous composite

electrode after constant potential electrolysis
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