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Abstract

ZrVo;:MngsNiiz alloy ingot (bulk alloy) made by the arc melting was found to be consisting of
mostly of ZrVoMnogsNij matrix alloy and ZrVosMngsNiy2 2nd phase alloy. The former alloy had
the form of the CI15 type Laves alloy structure and the latter one had the intermetallic compound
structure of ZrgNin. In order to investigate the effect of these two phases on the electrochemical
charge-discharge characteristics of bulk ZrVo;MngsNi;2 alloy, the matrix and the 2nd phase alloys
were fabricated separately by arc melting method and their electrochemical characteristics were
studied and compared with the bulk alloy.

It was found that the discharge capacity was the lowest of 160 mAh/g in the 2nd phase alloy.
The matrix alloy exhibited 200 mAh/g. Both were lower than that of the bulk alloy of 250 mAh/g.
The matrix and the bulk alloys showed a similar properties in the activation stage, the high rate
dischargeability and the self discharge characteristics. Also a signigicant capacity decrease was
observed after activation in both alloys. Whereas the 2nd phase alloy showed the very different
characteristics. This alloy was found to be difficult to activate. However the capacity was remained
constant after the activation. Also the self discharge rate was seen to be better than those of the matrix
and the bulk alloys.
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Fig. t Schematic diagram of the 3-compartment
cell
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Fig. 2 SEM image of ZrVo:MngsNii2 alloy
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Fig. 3 Composition analysis by EPMA
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Fig. 4 X-ray diffraction patterns of the bulk, matrix -
and 2nd phase alloy
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Fig. 5 Activation profies of the bulk, matrix and
2nd phase alloy
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Fig. 6 Schematic diagram of charge—discharge
profile
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Fig. 7 Charge and discharge overpotentials of the
bulk, matrix and 2nd phase alloy during
activation
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(c) 2nd phase alloy

Fig. 8 Cross—sectional views of the bulk, matrix and
2nd phase alloy electrodes after activation

Table 1 Microvickers hardness of the bulk, matrix
and 2nd phase alloy

bulk matrix | 2nd phase

hardness | 7304 671.6 593.2
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o} @tebA, 2nd phase TEoNA VA 2 =3
& AL Wg BHAY 27t £} Aoz
L1, B o)z A% HAYY Fast =3
ol Roz AztEc)
PHEFe A% bulkel HlE) T4 AL
o] Yo AL 9ol9e] Adolty F matrixet 2nd
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Fig. 9 Discharge current dependences of discharge
capacities of all alloys
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Fig. 10 Relationship between high-rate dischargea-
bility and exchange current density of all
alloys
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Fig. 11 Charge retention of all alloys at various
temperatures
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