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Abstract

We have developed novel alloys represented as Lag;-yYCag:Mgy,Niss (x = 0, 0.1, and 0.2) for next-generation high
capacity negative active material of Ni-MH battery. The developed alloys were found to be mainly consisted of
Ce,Ni;—, Gd,Co;—, PrsCoye-, and Ce;Co,o-type phases. These phase abundances depended on yttrium content of the
alloys. The developed alloys showed 1.2 times higher capacity (390 mAh g™) than the conventional MmNis-based
alloys (310 mAh g™) at 0.2 Z,A discharge to -0.6 V vs. Hg/HgO. The LaysY,,CayMg,.Nis; (x=1) showed 3% higher
retained capacity and 5% of higher corrosion resistance than the case of Lay;Cay;Mg.Niss (x=0) after 50 cycles
under following condition: charge at 0.1 I,A for 1.5 hours and discharge at 0.2 LA to -06 V vs. Hg/HgO for first
10 cycles, 1 I,A for 0.75 hours and 05 I,A to -0.6 V up to 50 cycles. In conclusion, the cycle performance of La-

Y-Ca-Mg-Ni-based alloys depends upon their composition, the species of phase, and phase abundances.
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Fig. 1 Comparison of PCT curves at 80 °C for vari-
ous hydrogen storage alloys. Lag7YCag1M8p2Nizs:
x=0(®),x=0.1(M), x=0.2(A); LayssCes1:Proo:
Ndp 03Nis 04C008sMNg 32Al 26 ().
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Fig. 2 XRD patterns for hydrogen storage alloys
of Lag7+YxCao1Mgp2Nizs (x = 0,0.1,0.2) containing
various phases of PrsCo;s (O), CesCoyo ([ 1), Ce,Ni;
(x), GdoNi; (2), and PuNig ().
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Fig. 4 Phase abundance determined by Rietveld
analysis for hydrogen storage alloys of Lag;_y
Yxcaongo.gNig.g (x = 0, 0.1, 0.2).
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Fig. 3 Schematic images of poly phase structures consisted of CaCus-unit and laves type-unit in La-Y-Ca-

Mg-Ni-based alloy.
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Fig. 5 Representative 0.2 /A discharge character-
istics of metal hydride negative electrodes with vari-
ous hydrogen storage alloys at 20 ‘C in the mixed
electrolyte of 6.8 M KOH and 0.8 M LiOH.
La7-9YxCap1M8ooNizs: x = 0(#), x = 0.1(4), x =
0.2(M); LaggsCeq11Pro01Ndg 0sNis 04C00,86MNg 32Al0 29
().

Charge :0.1 /A for 15 h.

Rest 21 h.

End of discharge : -0.6 V vs. Hg/HgO.
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Fig. 6 Representative charge-discharge cycle
performance of metal hydride negative electrodes
with various hydrogen storage alloys at 20 C In the
mixed electrolyte of 6.8 M KOH and 0.8 M LiOH.

La07.9YxCao1M8o2Nizs: x = O(@), x = 0.1(4), x =
0.2( M ); LaggsCeq11Proo1Ndg 03Nis0sC00.86MNg 32Al0 29
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Test condition

Charge :0.1 /A for 15 h.
Rest 1 h

Discharge : 0.2 /A to -0.6 V vs. Hg/HgO.
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Fig. 7 Dependence of specific surface area for hy-
drogen storage alloys of Lagy-,Y<Cag1MgyoNizs on
Y content after 50 charge-discharge cycles at 20
°C in the mixed electrolyte of 6.8 M KOH and 0.8 M
LiOH.

Test condition

Charge :0.1 /A for 15h.

Rest 1 h

Discharge: 0.2 /A to -0.6 V vs. Hg/HgO.
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