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Fig.1 XRD patterns of MgsgAls, hydrogen storage alloyed

powders
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Fig.2 Discharge curves of MgssAls, hydrogen storage alloy
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Table 1 Discharge capacities of MgssAls, hydrogen storage alloy

Ball milled Discharge time Discharge capacity
time/h /min /mAh-g”
1 45 37.5
10 127 105.8
20 330 275.0
40 167 139.1
60 140 116.7
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Fig.3 Polarization curves of MgsgAls, hydrogen storage alloy
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Table 2 Electrochemical parameters of MgssAls, hydrogen

storage alloy

Ball milled Ba Be B Loon/x107
time/h /mV /mV cor A-cm?
1 2150 61.64 ~1.229 1. 636
10 2233 3878 1222 1.533
20 48.68  63.95 ~1.230 3.484
40 3425  68.17 -1.255 3.908
60 96.40  54.75 —1.256 5.690
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Fig.4 EIS plots of MgsgAls, hydrogen storage alloy
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Fig.5 Equivalent circuit of MgssAls, hydrogen storage alloy
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Table 3 Equivalent circuit parameters of MgsgAls, hydrogen

storage alloy

Ball milled R 3 CPELT
time/h /Qem®  /Qem®  /x10°F-cm? CPEIP
1 1287 57.16 1346 07635
10 2.868 68.12 1858 0.9193
20 0.5881 4733 6312 07624
40 0.1244 4129 1139 07111
60 0.4651 13.95 1624  0.6222
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Preparation and Electrochemical Properties of MgssAls, Hydrogen Storage Alloy

Zhang Hui, Wang Ting, Cao Zhongqiu, Zhang Guoying

(Shenyang Normal University, Shenyang 110034, China)

Abstract: MgssAly, hydrogen storage alloy was prepared by mechanical alloying (MA) method and its microstructural characteristics
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and electrochemical properties such as discharge capacities and corrosion mechanisms were investigated by XRD, PARM273A and M5210
electrochemical apparatus. The results show that the X-ray diffraction peaks have a deviation and broadening with increment of ball
milling time because of fine grain size and internal stress. The discharge capacities of the present alloy increase at the beginning of ball
milling and afterwards decrease with increment of ball milling, discharge capacity of which is biggest when it is milled for 20 h. There are
passivation phenomena in potentiodynamic polarization curves. The corrosion current densities of the present alloy increase with time at
the beginning of ball milling and afterwards decrease. The electrochemical impedance spectroscopies(EIS) of the present alloy are
composed of single capacitive loop and electrode reaction is controlled by charge transfer at alloy/electrolyte interface. The CPE-T of
alloy increases. It showed that the specific surface areas of the alloy increase with ball milling time.

Key words: Mg-based hydrogen storage alloy; electrochemical properties; electrochemical impedance spectroscopy(EIS)
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