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Effects of Graphene on Electrochemical Properties for La, o, Mgy o5 Ni3 40C0y 73 Mny 15 Al 29

Hydrogen Storage Alloy

LI Guo-hui, HUANG Hong-xia, WANG Xin-ying, XIE Wen-qiang
(Guangxi Scientific Experiment Center of Mining, Metallurgy and Environment, Guilin University of Technology, Guilin

541004, Guangxi)

Abstract: La, s Mg, o5 Nis. 10 Coo. 75 Mno. 12 Al 20 hydrogen storage alloy was modified by grinding graphene and hydrogen
storage alloy to improve its electrical chemical properties. The results obtained by X-ray diffraction (XRD) and scanning
electron microscope (SEM) show that the phase structure of the alloy does not change after adding graphene. Graphene
coated on the surface of the alloy increases the surface area of the alloy from SEM, and the electrical chemical perform-
ance of alloy were improved. When adding a mass fraction of 5% of graphene, the maximum discharge capacity of the e-
lectrode increases to 380. 6 mAh/g, and the alloy capacity retention rate increases from 69. 5% to 71. 1% after 50 charge/
discharge cycles. Furthermore, the exchange current density, limiting current density, corrosion potential are improved,
and electrochemical reaction impedance is reduced after adding graphene, which indicate that the kinetic property of alloy
electrode is enhanced.
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Fig. 1 XRD patterns of the original and treated alloys
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Table 1 Electrochemical properties of the alloy electrodes
Samples  Cow/(mAh -+ g™") Cy/(mAhsg ™)  Si/% I/(mA+g™) I,/(mA+g ') Eu/V  IL./mA
AB; 346. 4 240. 6 69.5 122.3 891.7 —0.895 30. 02
1% graphene 363.0 268. 9 74.1 197. 4 1218. 6 —0.849 3.32
2% graphene 355.9 286.9 80. 6 170.0 1152. 3 —0.824 2.481
5% graphene 380.6 265.9 71.1 220. 4 1295. 4 —0.877  4.567
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Fig.4 Linear polarization curves of the original and trea- Fig. 5 Anodic polarization curves of the original and trea-
ted alloys ted alloys
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Fig. 6 Potentiodynamic polarization curves of the origi-

nal and treated alloys
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Fig. 7 Electrochemical impedance spectra of the original

and treated alloys
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Fig. 8 Equivalent circuit of the alloy electrode
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Table 2 EIS simulated electrochemical parameters of the

alloy electrodes

Sample R, /(Q+ cm?) R,/(Q + cm®)
AB; 0.588 0 0.451 1
1% graphene 0.598 4 0.343 4
2% graphene 0.610 6 0.384 8
5% graphene 0.595 5 0.341 6
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