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Preparation of nano-porous Ni-S-alloy electrodes and their electro-catalytic

performance with respect to hydrogen evolution

ZHOU Qi, WANG Fan

(State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou Univ. of Tech., Lanzhou 730050, China)

Abstract: Electrodes of porous monometallic Ni and porous Ni-S alloys were prepared by means of deal-

loying and hydro-thermal synthesis. Their metallo-graphical structure and surface morphology were char-

acterized with X-ray diffraction (XRD) and scanning electron microscopy (SEM). In 1 mol/LL NaOH solu-

tion, the electro-catalytic performance in connection with hydrogen evolution (HE) of the electrodes was

tested by using electrochemical linear voltammetric scanning (LLSV) and electrochemical impedance spec-

troscopy (EIS). The result showed that the porous Ni-S electrode would exhibit a lower over-potential for

HER and a higher electro-catalytic activity of HE than that of the porous Ni electrode.
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Fig.1 XRD patterns of Ni;s Alss alloy before and after

their dealloying
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Fig.2 XRD patterns of porous Ni-S alloys
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Fig.3 Partial amplification of XRD patterns of Ni-S alloys
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Fig.4 SEM image of Ni;s Als; alloy after dealloying
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Fig.6 Cathodic polarization curves of different electrodes
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Fig.7 Tafel curves of different electrodes
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Tab.1 Kinetic parameters of hydrogen evolution of different

electrodes
L a/V b/V io/(A s cm™?)
Ni 0.48 0.23 7.02X10%
Ni-S 0.58 0.31 1.33X 102
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Fig.8 Electrochemical impedance spectrum of porous Ni-S

electrode under various over-potentials and its fit-

ted equivalent circuits (inset)
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Tab.2 Component parameters of equivalent circuit of

porous Ni-S
7/mV R,/(Q + cm?) R./(Q + cm?)
50 2.238 495.3
100 2.228 467.5
150 2.222 419.5
200 2.220 356.8
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Tab.3 Surface parameters of different electrodes

FEL A Cd/(pF e cm ) S g5 /cm? r
Ni 153 000 7 650 7 650
Ni-S 104 000 5 200 5200
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