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Fig.1 SEM morphologies of cross-section (a) and surface (b) of Ni-Cr-Cu ternary alloy electrode materials
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Fig.2 EDS element distributions of C (a), Cr (b), Ni (c) for Ni-Cr-Cu ternary alloy electrode material and surface image (d)
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Table 1 Diffusion rates of metal elements in other elements in 201C)
Ni-Cr-Fe ternary alloy electrode materials Kl 4 Ni-Cr-Cu =JCHI Ni-Cu — e &4 kAt kL) XRD B
Diffusion Base Do/<10" Q/ Diffusion rate/ Fig.4 XRD patterns of Ni-Cr-Cu ternary alloy electrode materials (a);
element element mist kImolt /K <10 m? st I . . .
magnification of diffraction of peaks of Ni-Cr-Cu ternary
Cr Cu 0.337 195 1338 8.22 . . .
) alloy electrode materials and Ni-Cu binary alloy electrode
Ni Cu 2.7 236.6 1349 1.86

materials (b)
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Fig.5 Cyclic voltammogram in the double layer region of Ni-Cr-Cu ternary alloy electrode materials (a); mean current density as a function of

scan rate (b), linear polarization curves (c) of Ni30%Cr-Cu ternary alloy and Ni-Cu binary alloy electrode materials
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Table 2  Electrochemical properties of Ni-Cr-Cu and Ni-Cu alloy electrode materials

cecays USRI o
Ni-Cu 120.8 23 87.83 0.262 -1.28 -1.23
Ni30%Cr-Cu 87.2 112 3400 3.3x107 -1.1 -1.115
Dense Nit*! 107 148 17.1 4.3x10* -157 -1.46
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Fig.6 EIS results of the porous Ni-Cr-Cu ternary alloy electrode
materials: (a) the Nyquist diagram and (b) the Bode diagram
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Table 3  EIS fitting parameters of the porous Ni-Cr-Cu ternary

alloy electrode materials

Overpotential/mV  Ry/Qem®  Ry/Q €m? CPE/F
0 0.821 632 0.0008
20 0.825 414.2 0.00075
40 0.822 361.4 0.00074
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Fig.7 Linear polarization curves of electrode materials with different

Cr contents
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Fig.8  Polarization curves of electrode materials at different

temperatures
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Fig.10 Open circuit voltage of Ni-Cr-Cu ternary alloy electrode

material
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Preparation of Ni-Cr-Cu Alloy Membrane Electrode and Its Hydrogen
Evolution Performance

Li Xide, Cao Dehua, Feng Xingdong, Zhang Chuo, Zou Haoran, Li Bin, Li Juying, Xiong Liegiang, Zheng Xiao,
Yang Junsheng
(Wuhan Polytechnic University, Wuhan 430023, China)

Abstract: Ni-Cr-Cu ternary alloys electrode materials were prepared by activation reaction sintering method with tinplate, Ni powder and Cr
powder as raw materials. The phase, constitute morphology and element component of the electrode were characterized by XRD, SEM, EDS. The
electrocatalytic hydrogen evolution performance of alloy electrode materials was investigated by cyclic voltammetry curve, linear polarization
curve, potentiodynamic polarization curve, electrochemical impedance spectrum. The results show that the Ni-Cr-Cu ternary alloy film electrode
has excellent hydrogen evolution performance, and the content of Cr can improve the hydrogen evolution catalytic activity. At room temperature,
the catalytic activity of hydrogen evolution of Ni30wt%Cr-Cu ternary alloy electrode material in 6 mol/L KOH solution is the strongest, the
hydrogen evolution overpotential is only -0.13 V (vs RHE), the potential is -0.145 V (vs RHE) as the exchange current density of 10 mA/cm?, and
the open circuit potential (1) of the electrode material is from 0.05 V to 0.02 V after 36 000 s, which only increases by 0.03 V, indicating that the
hydrogen evolution electrode has good chemical stability.
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