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Effects of ball milling time on structure and electrochemical properties
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Abstract: La, Y, ,Mg;;Ni alloy was prepared by vacuum melting technology., and then La, ; Y, , Mg Ni
alloy powder was obtained by ball milling. The materials were characterized by scanning electron
microscope(SEM), X-ray diffractometer (XRD) and energy dispersive spectrometer (EDS) . The results
show that the alloy obtained by vacuum melting is hexagonal La; Y, ,MgsNi with space group
P63/mmc(194). After being ball milled for =2 h, hexagonal La, ;Y,,Mg;Ni alloy was changed into
amorphous alloy powder with irregular morphology, and its particle size decreases with the increase in
milling time. After ball milling for 10 h, the amorphous alloy powder with ellipsoid morphology and
uniform particle size distribution is obtained, and the particle size ranges from 10.2 to 31.8 pm. When
amorphous alloy powder was used as hydrogen storage material, the alloy powder obtained after ball
milling for 10 behaved high rate performance and discharge specific capacity than those for other milling
time. For example, when the current density increases from 80 mA/g to 1 500 mA/g, the discharge
performance of the alloy powder decreased from 100% to 78. 09%. In addition, the alloy powder has a high

initial discharge specific capacity(1 050 mA * h/g). After 510 cycles, it can still maintain a capacity retention
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rate of up to 63%. The electrochemical properties of the alloy powder obtained for 10 h ball milling time are

significantly higher than those obtained for other ball milling time, attributed to the uniform particle size

of the alloy powder for 10 h milling time, which can provide more activation sites for the electrochemical

reaction of hydrogen.
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Fig. 1 SEM images of alloy particles obtained at

different milling times
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Fig. 2 Effects of ball milling time on high rate discharge

properties of alloy
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Table 2 Quantitative values of high rate discharge properties of alloys with different milling time

- ﬂzﬁ%ﬁ e A TR e ISR GNP [ GNP ISR GNP
i 6] /b (HRDgo) / % (HRDgo0) / % (HRD1200) /% (HRDis500)/ %
1 2 100. 0 71.0 60.0 55.0
2 6 100. 0 81.0 69.0 68.0
3 10 100. 0 85.0 77.0 76.0
4 12 100. 0 87.0 76.0 75.0
5 16 100. 0 83.0 74.0 72.0
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Fig. 3 Relationships between discharge specific capacity and
cycle number of La, s Yo , Mgis Niobtained at different

ball milling time
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Fig. 4 Effects of ball milling time on capacity retention

of alloy
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Fig. 5 XRD patterns of alloys obtained at different ball

milling times
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