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Scanning electron micrographs of the electrode materials
(a) Ni; (b) Ni-30Co; (c¢) Ni-30Co-LaNis
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Table 1 Tafel Kinetic Parameters for the HER on the Studied Electrode Materials in 1mol-

1

Tafel
L' NaOH at 20°C

electrode T/C be/ (mV) 10°/0/ (A+ em™?) roughness factor AG” /(kJ- mol™")
Ni 20 112 0.02
40 109 0.08 6 57.03
60 124 0.34
Ni-30Co 20 107 0.10
40 114 0.39 15 46.29
60 129 0.95
Ni-30Co-LaNis 20 226 5.81
40 231 13.33 236 31.98
60 244 28. 81
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Table 2 Fitted Parameter Values of the Equivalent for HER on Different Electrode Surfaces
electrode n/V R./(Q- em?) Ca/ (wF- cm™?) R,/ (Q: cm?) C,/ (pF- em™?) 10°7' /(A+ em™?)
Ni 0.05 1077.0 171 632.0 1589
0.25 544.3 163 226.3 2802 0.5
0. 45 24.0 126 12.0 8368
Ni-Co 0.05 125.3 380 49.0 3830
0.25 41.0 329 27.7 5466 5.6
0.45 20. 1 305 2.3 8158
Ni-Co-LaNis 0. 05 13.3 4757 11.6 3609
0.25 5.7 4997 2.0 5317 20.9
0. 45 3.3 4728 1.2 7182
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Electrocatalytic Behavior of the Codeposited Ni-Co-LaNis
Coatings for Hydrogen Evolution in Alkaline Medium

WU Gang® LI Ning ZHOU De-Rui
( Department of Applied Chemistry, Harbin Institute of Technology, Harbin 150001 )

Composite coatings of Ni-Co-LaNis, prepared by electrolytic codepositon of Ni-Co alloys and LaNis particles
from a sulfamate electrolyte were investigated in view of its possible application as electrocatalytic materials for the
hydrogen evolution reaction(HER) . The surface morphology and microstructure of Ni-Co-LaNis coatings were ob-
served by means of SEM and XRD. Electrocatalytic efficiency was evaluated on the basis of electrochemical
steady-state Tafel polarization and electrochemical impedance spectroscopy technology in Imol- L~' NaOH solu-
tion. The results were compared with Ni-Co and Ni electrodes. The real electrochemical area was estimated by
apparent double-layer capacitances to account for the large difference in roughness factor of the three surfaces. The
values obtained for the apparent energy of activation were 32. 48k]J- mol ', 46. 29k]J- mol~' and 57. 03k]: mol '
for the HER on the Ni-Co-LaNis, Ni-Co and Ni electrodes, respectively. The composite coatings Ni-Co-LaNis is
catalytically more active than Ni and Ni-Co electrodes due to the increase in its real surface areas and the decrease
in the apparent energy of activation caused by electrocatalytic synergistic effect of the Ni-Co alloy and the rare-earth

compound on the electrode surface.
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