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A Study on the Sealed Ni-Zn Secondary Battery for Electric Vehicle
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The secondary Ni-Zn batteries are considered to be one of the candidates as a
power source for electric vehicles. Even with improving its short cycle property,
there are, still, the problems related with the internal gas pressure and periodical
maintenance. In order to solve these problems and develop a new sealed Ni-Zn bat-
tery, influences of charging conditions and the amount of electrolyte on the inter-
nal pressure were studied. Internal pressure in a classical Ni-Zn battery increases
steeply when the state of charge (SOC) recaches 90% and continues until the charg-
ing ends. This is mainly due to an oxygen evolution from the positive electrode,
but the rapidly oxidizes the negative electrode, Zn. When the charging is finished,
the pressure almost returns to the initial state. In the present study, many different
charging methods were tested to find the way of suppressing the oxygen evolution
from the positive electrode and it was found that a three step charging method was
the best for this purpose. The electrolyte amount was also optimized as of 1.3ml1/Ah
(Zn) for the both of higher discharging capacity and more oxygen gas absorption.
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Table 1. Step-Charge Characteristics of Sealed Ni-Zn Battery

Chargin Method Discharging Charging Max. Charging Internal Gas
Charge Rate Ch. Capacity* | Capacity**[Ah] | Efficiency[ % ] Voltage[V]  |Pressure[ Kg/cm?]
0.1C 90% 2.9 94 1.95 2.4
0.2C 90% 2.9 93 1.99 4.2
[Step-Charge]
0.15C 60%
0.05C 25% 2.9 93 1.90 14
0.03C 6%

*Charged capacity ratio over nominal capacity
**Discharge Rate=0.5C;Cut-Off Voltage=1.2V
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Fig. 6 internal pressure and charge charge volt-
age of sealed Ni-Zn test cell at different charge
rate {charge rate : A, 0.5C, B. 0.2C, C. 0.1C)
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