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Abstract The Ni-Mo-Co alloy coating was prepared by pulse plating process. The effects of
different electrodeposition conditions on the composition apparent morphology and hydrogen
evolution reaction HER activity of the Ni-Mo-Co coating were investigated. The results showed
that with the increasing addition of cobalt salt the cobalt content in the coating increased and the
molybdenum content decreased. When the concentration of cobalt salt was up to 81 g/L the
content of elements became less changeable. Moreover the Ni-Mo-Co coating appeared to be a
uniform and dense layer and the corresponding HER overpotential decreased to the minimum
value. With the Mo content of 40 wt% the degree of amorphous structure and the catalytic
activity 80 C 7,y =56 mV of the Ni-Mo-Co coating increased with increasing of the Co
content. After galvanostatic electrolysis the bubble phenomenon happened which indicated a
poor stability.
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Table 1
evolution overpotential caused by
CoCl, 6H,0 concentration

Impact on Mo Co content and hydrogen

p CoCly 6H,0 w/%
/ g L™ Mo Co /mV
55 53.8 43.0 134
81 44.6 52.8 131
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Fig. 1 Impact on Mo Co content and hydrogen evolution
overpotential caused by current density
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Table 2 The chemical parameters of Ni-Mo-Co
alloy electrode

b,/ i%/ b,/ 1,0/
/K 1 1 Ji p) 1 J2
mV dec”' mA ecm? mV dec”' mA cm”?
308 62.7 0. 470 152 12.0
323 61.1 0. 558 162 26.2
338 40. 8 0. 800 198 37.5
353 31.2 1.710 211 74.3
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Fig. 5 Arennius curves of Ni-Mo-Co alloy at different
current density
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Fig. 6 The Nyquist diagram of Ni-Mo-Co alloy
electrode prepared by pulse plating
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Table 3 EIS fitting parameters of Ni-Mo-Co electrode

R, R

s p

CPE,-T CPE-P R, CPE,-T CPE,-P

0.12 1.8 0.193 0. 67 11 0. 68 0. 87
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Fig. 7 XRD spectra of amorphous Ni-Mo-Co alloy
electrode prepared by pulse plating
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Fig. 8 SEM image of amorphous Ni-Mo-Co alloy
electrode after 100 h of hydrogen evolution
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