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Abstract; To improve the electrochemical properties of ABs-type hydrogen storage alloy used as negative electrodes of
Ni-MH batteries, Lag ssCeZ1g0, Smy, ( Niges Cog oz Mng s Al g; ) 5., (=0, 0.10, 0.15, 0.30, 0.45) hydrogen storage
alloys were prepared by medium-frequency induction vacuum melting method, and the effect of x value on the phase
structure and electrochemical properties of hydrogen storage alloys was systematically investigated. The results show that
hydrogen storage alloys with different x values are mainly composed of main LaNi; phase and Ni,MnAl phase. As x
increases from 0 to 0.45, the abundance of LaNi; phase first increases and then decreases; lattice parameter a decreases
gradually; ¢ first increases and then decreases; c¢/a ratio rises gradually; and cell volume presents a decreasing trend.
The hydrogen desorption plateau pressures of alloy electrodes with x ranging from 0 to 0.45 meet the requirement of
0.01-0.5 MPa for negative electrode materials of automotive Ni-MH batteries. With the increase of x, the maximum
discharge capacity C,, decreases sequentially, while the capacity retention rate Sy, increases first and then decreases.
The alloy electrode with x=0.15 exhibits optimal comprehensive properties: C,__of 313.2 mAh/g, S,y of 94.69% , and
high-rate discharge ability HRD,,, of 60.35% at discharge current density of 3 000 mA/g. The high-rate discharge
performance of hydrogen storage alloy electrodes with different x values is determined by both charge transfer rate and
hydrogen diffusion rate.
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Fig.1 XRD patterns of hydrogen storage alloy with different x values
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Table 1

Phase structure, phase abundance and cell parameters of

hydrogen storage alloy with different x values
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Fig.2  Microscopic morphology of hydrogen storage alloys

with different x values
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Fig.3 Hydrogen desorption P-C-T curves of

hydrogen storage alloys with different x values
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Table 2 Hydrogen desorption plateau pressure,
hydrogen desorption capacity and reversible electrochemical capacity

of hydrogen storage alloys with different x value

AT i/ MPa A % 45 °C A3
M50 BT ©T BT 45T 65T AEER%
0 0028 0072 0.127 1.303 1279 1.231 1.158
0.10 0.037 0.092 0.189 1281 1252 1211 1.132
0.15 0.057 0.147 0236 1273 1202 1.155 1.074
030 0.084 0.192 0348 1234 1.189 1.117 1.005
0.45 0.109 0241 0417 1231 1.167 1.093 0.970
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Table 3 Maximum discharge capacity and capacity retention of

alloy electrodes with different x values

R C,./ 100 KAGH S5
“H (mAh - &) BERRHPE 00/ %
0 327.3 82.35
0.10 325.7 88.54
0.15 313.2 94.69
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0.45 292.4 94.78
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Fig.5 Charge retention rate and high rate discharge performance

of alloy electrodes with different x values
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Table 4 Kinetic parameters of alloy electrodes with different x values

SRR R, AT R IR, AR

x i
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0 208.9 1.887 3.851 3.972
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0.15 155.2 2.786 3.138 2.820
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0.45 116.3 3914 3.102 7.473
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Fig.6  Kinetic properties of hydrogen storage alloy electrodes with different x values
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