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Table 1 Sorts of nickel alloy cathodes for HER

5;:;:2:5?; Binary alloys T ernary alloys
NeMo 38 Nrwl>6, NiFeZn''!, NtMo W,
M sk NeSnt?, Nt zn!® 1M NiCoZn'', NrMo Fel 14 16
- NeFel®12 Nt Col®*™, NiMoCol'™', NrMocCd'!'®,
’ N Crl®, Npglio-19-241) Nt CoCr''¥, NrMo P!,
Nt pl#- 27 Nt Znr Pt
M etat NGl 19~ 241 NtMo P2,
nor metal Nt pl®- 21 Nt Znrpl %!
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Fig. 2 Electrochemical properties of binary metalkmetal and Fe electrodes

b/ (mVedec )

Activated energy/ (kJ*mol™ ")

M aterial T/K N300/ mV
J< 500A/ m? J> 500A/ m? Low 1 High 1
NtrMo 353 110 180 2.3 2.0 185
NtZn 353 50 175 52.63 38.28 225
Nt Fe 353 25 150 63.8 17.06 270
NrW 353 25 225 58.03 7.66 280
Nr Co 353 35 245 109. 3 24.22 240
NrCr 353 150 170 22.17 19. 49 445
Fe 353 135 125 59. 8 68. 1 510
Electrolyte —6 mol/ L. NaOH; Typy —HER overpotential at current density of 3 kA/m?
F 3 =R RIS VAT SRR i Ak R
Fig.3 Electrochemical properties of ternary metakmetal HER electrodes
b/ (mVedec ) Activated energy/ (kJ*mol™ ')
M aterial T/K Nag0/ mV
J< 500A/ m? J> 500A/m? Low 1 High 1
NiMoFe 353 115 165 4.78 4.308 187
NrMo Cu 353 28 180 44.6 9.57 190
NrMoZn 353 24 116 81.37 30. 64 220
NrMo W 353 28 150 86. 16 26. 42 265
NrMo Co 353 26 140 76. 59 26.42 270
NiMo Cr 353 32 165 114. 8 49.78 350
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Table 4 Electrochemical properties of

metaFnomrmetal HER electrodes

b/ (mVedec ') J/(mA*m™?)
M aterial Ny3s/ V
Low J High/J Low 1 High 1
NipFe Py 22 42 6.33 7.86 0.312
NigpCo23P37 57 2.03 0. 637
NizoP3g 115 2.90 1.239
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Development of nickel alloys as HER cathodes for water electrolysis

HAN Qing, WEI Xujun, LIU Kurren
( School of Materials and Metallurgy, Northeastern University, Shenyang 110004, P.R. China)

[ Abstract] The development of nickel alloys made by electrodeposition and applied in water electrolysis was discussed systematical-

ly. Their electrochemical properties were compared with each other and the advantages and disadvantages of all kinds of nickel alloys

were pointed out. Furthermore, their future application was discussed. Several essential problems in application were figured out in

the end.

[ Key words] nickel alloy; HER (hydrogen evolution reaction) ; electrolysis
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