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Preparation and electrochemical properties of
(MgssAls2)o9Nig 1 hydrogen storage alloy

CAO Zhong-qiu, WANG Ting, BIAN Jing, ZHANG Hui, ZHANG Guo-ying

(College of Chemistry and Life Science, Shenyang Normal University, Shenyang 110034, China)

Abstract: (MgsgAlsy)ooNig; hydrogen storage alloy was prepared by mechanical alloying (MA) method. Its
electrochemical properties and the effect of adding Ni on the electrochemical properties of MgsgAly, alloy were also
investigated. The results show that (MgsgAlsy)9Nig | alloy produces a new Mg;,Al,, phase and Ni cannot be dissolved in
the other phases after ball milling. The discharge capacities of the present alloy increase at the beginning of ball milling
and afterwards decrease. The maximum discharge capacity is 345.8 mA-h/g when the alloy is milled for 20 h. There are
passive phenomena in potentiodynamic polarization curves. The corrosion currents of the present alloy decrease at the
beginning of ball milling and afterwards increase. The minimum corrosion rate is 14.85 pA/cm® when the alloy is milled
for 10 h. The electrochemical impedance spectroscopies (EIS) of the present alloy are composed of single capacitive loop
without diffusion tail. The corrosion processes are controlled by electrochemical reactions. The discharge capacities of
the present alloy increase and corrosion rates decrease after Ni is added to MgsgAly, hydrogen storage alloy.
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Fig.2 Discharge curves of (MgsgAlyy)ooNig 1 hydrogen storage
alloy
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Table 1 Discharge capacities of (MgsgAlsy)ooNig; hydrogen

storage alloy

Ball milling Discharge Discharge
time/h time/min capacity/(mA-h-g ")
1 50 41.7
10 105 87.5
20 415 345.8
40 185 154.2
60 105 87.5
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Fig.3  Polarization curves of (MgsgAls)ooNig; hydrogen

storage alloy

Cview?2 2

l1h
-1.309
mV
0~10h
10h

Mg-Al

2 (MgsgAlyz)ooNig

Table 2 Simulation results of potenliodynamic polarization

curves of (MgsgAlyy)o9Nig hydrogen storage alloys

1 56.33 36.49 -1.309 49.41
10 25.75 52.032 -1.220 14.85
20 32.65 67.08 -1.233 22.49
40 29.89 64.58 -1.237 23.38
60 33.29 87.90 —1.245 40.71
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Fig.4 EIS plots of (MgssAlsy)o9Nig 1 hydrogen storage alloy
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Fig.5 Equivalent circuit of (MgssAly)ooNip; hydrogen

storage alloy
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Table 3 Equivalent circuit parameters of (MgsgAlyy)ooNig

hydrogen storage alloy
Batlilm n;i/ged RJ(Q-cm®)  R/(Q-em?) (ﬁﬁfﬂz) CPE-P
1 0.3105 29.17 5.119 0.827 1
10 1.8110 81.47 5.192 0.771 0
20 0.300 9 63.71 6.954 0.746 5
40 1.713 0 50.75 9.247 0.709 3
60 0.603 8 39.98 10.61 0.726 8
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Fig.6 Comparison of discharge capacities of (MgssAlsy)o.9Nig 1

with MgsgAly, hydrogen storage alloy examined previously
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Fig.7 Comparison of corrosion rates of (MgssAlsy)ooNig 3) MessAly Ni

with MgssAly, hydrogen storage alloy!!!! examined previously
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