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Tab. 2 Some values of impedance parameters for HER at ~arious potentials on &« Co-Mo composite-coated electrode

with the powder ball-milled for 24 h

ac impedance polarization
t 7 Ry K, S* fo.q b io b
[ mV €}« cnv Q.+ cm? mA ¢ cm™? mV mA « cm™? mV
20 60 0.071 6 1. 20 6 802 29.3 173 31.8 181
120 0.058 8 0. 550 6 045
180 0.041 6 0.240 5 872
240 0.0316 0.105 4 948
30 60 0.048 2 0.724 5034 47.6 173 50.1 183
120 0.038 2 0. 316 3 700
180 0.034 2 0.151 3 010
240 0.0335 0.0631 2 755
40 60 0.070 8 0.417 5 084 76.2 167 79.2 175
120 0.051 3 0.182 4 651
180 0.050 8 0.079 4 3232
240 0.027 8 0.036 3 2 855
50 60 0.087 4 0.275 4 320 122 170 118 176
120 0.063 2 0.120 3128
180 0.054 1 0.0550 2 790
240 0.053 2 0.024 0 2623
60 60 0.0651 0.182 4 512 196 176 188 178
120 0.042 9 0.083 2 3 201
180 0.0105 0.0380 2 610
240 0.010 1 0.017 4 2 312
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Hydrogen Evolution Reaction on Nanocrystalline
Co-Mo/Ni Composite-Coated Electrodes

Yu Weizeng Ma Jie Chu Yiming Zhu Huizhe Wang Hongjie Liu Shuncheng
(Lepartment of Chemistry, Capital Normal University, Beijing 100037)

Abstract  The electrochemical behaviours of the hydrogen evolution reaction (HER) at
electrodes prepared by composite coating of nanocrytstalline Co-Mo alloy particles formed by ball
milling on nickel base has been sludied by using sleady-state polarization and ac impedance techniques.
The microstructure and the size of the nanocrystals of Co-Mo alloy and the morphology of the
composite-coating surface of the electrodes are measured by XRID, TEM and SEM. Results show that
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the nanocrystalline Co-Mo alloys prepared by high energy ball milling has high electrocatalytic activity
for HER. The electrocatalytic activity for the HER is enhanced and the energy of activation for HER
is decreased with increasing milling time. They are attributed to the increase in the real surface areas
of the electrode and high proportion of active atoms on the surface of electrodes. The temperature
study show that the energy of activation of electrodesorption is the same as the energy of activation of
the overall reaction. The reaction rate of HER on the electrodes is proved to be controlled by

electrodesorption,

Key words Hydrogen evolution reaction, Nanocrystalline, Co-Mo alloy, Composite

coating, Bali milling
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