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Effect of additives Pr,O; and Er,O3; on properties of
electrodeposited nickel sulphur alloy electrode

YUAN Tie-chui, ZHOU Ke-chao, LI Rui-di

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Ni-S coating electrodes were prepared on the foam nickel substrates by electrodeposition method with Pr,O; or
Er,0; as additives. The effects of the rare earth compounds on the grain sizes, textures, microstructures and
electrochemical activities of Ni-S coatings were studied. The results show that the rare earth oxides added in electrolyte
can increase the cathode polarization. The Ni-S coatings with additives have larger surface area and smaller grain sizes.
The hydrogen evolution overpotential of Ni-S(Pr,0O;) alloy coatings decreases, it exhibits higher hydrogen evolution
activities and better corrosion resistant performance in alkaline water. The hydrogen evolution overpotential of
Ni-S(Pr,0;) coatings electrolyzed at 250 mA/cm® is 37 mV lower than that of the Ni-S coatings without additives. Most
importantly, Ni-S(Pr,0;) coating exhibits high electrochemical stability for 100 h electrolysis.
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Fig.l1 Cathode polarization curves of Ni-S alloy during

electrodepositing on foam nickel substrate
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Fig.2 Cathode polarization curves of Ni-S coatings on foam

nickel
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Table 1 Kinetic parameters of electrodes for HER

Coating electrode a/mV b/mV Jo/(mA-cm?)
Ni-S 485.8 215.3 5.5412
Ni-S(Er,03) 494.9 227.2 6.6328
Ni-S(Pr,03) 470.3 218.5 7.0404
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Table 2 Real areas (S.,) and roughness factors (r) of

electrodes
Coating electrode  Cy/(uF-cm ) S ear/cn?’® r
Ni-S 14 330 717.5 358.0
Ni-S(Er,05) 14 660 733.0 366.5
Ni-S(Pr,0;) 15670 783.5 391.8
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Fig.3 Anodic polarization curves of coatings
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Fig.5 SEM micrographs of nickel sulphur coatings on foam
nickel substrates with (a) and without Pr,O; (b)
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