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Fig.3 EDS spectra of the alloy film obtained at different current densities: (a) 30 A/dm?, (b) 35 A/dm?, (c) 40 A/dm?, (d) 45 A/dm?, and
(e) 50 A/dm?
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Fig.5 SEM images of the alloy film obtained at different current densities: (a) 30 A/dm?, (b) 35 A/dm?, (c) 40 A/dm?, (d) 45 A/dm?, and
(e) 50 A/dm?
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Table 1 Element content of the alloy film obtained at
different current densities (w/%)

35 40 45 50
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30
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Ni 49.45 44.41 40.98 37.84 35.40

La 38.01 41.87 44.27 46.42 48.46

Mg 12.54 13.72 14.75 15.74 16.14
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Fig.6 XRD patterns of the alloy film
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Table 2 Electrochemical parameters of the hydrogen

evolution reaction of the alloy film

Deposition Apparent
P Tafel Hydrogen Hydrogen p_p .
current i evolution activation
density slope, evolution current potential energy AG”
b/V? density, j%A dm™ ’

IA dm? ‘ v /kJ mol ™
30 3.58 0.871 -0.31 57.47
35 2.98 3.31 -0.25 50.35
40 3.14 5.37 -0.21 47.26
45 3.46 0.629 -0.26 59.30
50 3.64 0.078 -0.32 71.02
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Fig.8  EIS(Nyquist) of the alloy film in 1 mol/L NaOH
electrolyte solution
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Electrodeposition of LaMg,Niyg Hydrogen Storage Alloys in Aqueous Bath

Yu Jin}, Zhou Jing', Chen Qingyang®
(1. Shenyang University of Technology, Shenyang 110870, China)
(2. Shenyang Normal University, Shenyang 110034, China)

Abstract: The LaMg:Niy hydrogen storage alloy film was prepared in aqueous solution. The electrochemical performance of the film was
studied by cyclic voltammetry (CV), electrochemical impedance spectroscopy (EIS) and Tafel polarization curve. Scanning electronic
microscope (SEM), X-ray diffractometer (XRD) and energy distribution spectrum (EDS) were used to research the surface morphology,
phase structure, component and composition. The results show that the LaMg:Nig film is rough with cracks, when the electrodeposition
current density is 40 A/dm?; at the same time, A G reaches to 47.26 kJ/mol and the hydrogen evolution current density j° is 5.37 A/lcm?,
indicating higher hydrogen evolution activity. The electrode adsorption degree Q is 0.091 uF/cm? showing better hydrogen storage
function.

Key words: LaMg:Nig; hydrogen evolution; hydrogen storage; electrodeposition
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