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Abstract

Extensive work has been done on investigating the inner ceil pressure characteristics of
sealed type Ni-MH battery in which Zr-Ti-Mn-V-Ni alloy is used as anode. The inner cell
pressure of this type Ni-MH battery much more increases with the charge/discharge cycling
than that of the other type Ni-MH battery where commercialized ABs type alloy is used as
anode. The increase of inner cell pressure in the sealed type Ni/MH battery using
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Zr-Ti-Mn-V-Ni alloy system is mainly due to the accumulation of oxygen gas during

charge/discharge cycling. The accumulation of oxygen gas arises mainly due to the low rate

of oxygen recombination on the MH electrode surface during charge/discharge cycling. The

difference of oxygen recombination rate between ABs type electrode and Zr-Ti-Mn-V-Ni

electrode is caused by the difference of electrode reaction surface area resulting from

different particle size after their activation and the difference of surface catalytic activity for

oxygen recombination reaction, respectively. After EIS analysis, it is identified that the

surface catalytic activity affects much more dominantly on the oxygen recombination reaction

than the reaction surface area does. In order to suppress the inner cell pressure of Ni-MH

battery where Zr-Ti-Mn-V-Ni is used as anode, it is suggested that the surface catalytic

activity for oxygen recombination should be improved.
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Fig. 2 Binder composition vs. Cycling property
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Fig. 3 Electrode thickness vs. Activation property
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Fig. 5 Charge/discharge curves of full-cell using
Zr-Ti-Mn-V-Ni alloy as anode
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Fig: 6 Changes of cell voltage and pressure
during a charge up to 120% at 0.2C rate
and a discharge at 0.2C rate to 0.95V
using Zr-Ti-Mn-V-Ni alloy at 30°C
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Fig. 7 Charge/discharge rate dependence of the
pressure rise during charge/discharge
cycles at 30C
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Fig. 8 Comparison of charge/discharge rate depen-
dence of the pressure rise between the cells
using ABs type alloy and Zr-Ti-Mn-V-Ni alloy
during charge/discharge cycles, respectively
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Fig. 9 Composition of gas produced after a
120% charging at various cycies at 30C
for the cells using AB5 type alloy and
Zr-Ti-Mn-V-Ni alloy ; (a) pressure change
during cycles ; (b) composition of gas at
each cycle
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Fig. 10 Charge/discharge curves of Ni(OH),
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Table 1 Comparison  of electrode surface area
between Zr-Ti-Mn-V-Ni and ABs type
alloy

Zr-Ti-Mn-V-Ni ABs type

electrode electrode
average pore diameter 0.0545 0.0543
(um)
fotal pore area 1 184 1 879

(m?)

*total pore area per unit sguare centimeter
of apparent electrode
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Fig. 12 The particle -morpholorgies of (a). ABs
type alloy and (b) Zr-Ti-Mn-V-Ni alloy
after being fully activated
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