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ABSTRACT

The Ni-MH batteries for HEV and industry are normally placed in outdoor, consequently causing an
too weak discharge power problem due to a cold weather specially in winter time. In order to improve the
low temperature performances of the Ni-MH battery for HEV and industrial uses, it has been investigated
the low temperature discharge characteristics of Ni-MH battery with various electrolytes at -18°C. The
summary of experimental results are as follows.

The low temperature characteristics depended strongly on the characteristics of electrolytes. When
the concentration of the electrolytes were too high or too low the low temperature performance was poor.
The best electrolyte was composed of KOH 6.2M+LiOH 1.2M. An addition of RbOH or CsOH to
electrolyte improved the low temperature performance. The best total concentration of electrolyte composed
of KOH, NaOH and LiOH was about 7M.
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Table 1 Various compositions of electrolytes

oo

CsOH AR ;
Standard Sample
A 6.2M 2.6M 0.36M - - 9.16 Weak at low-temp.
6.2M 1.2M 1.2M - - 8.6 Addition of LiOH
62M 2.6M 0.36M IM - 10.16 Addition of RbOH
6.2M 2.6M 0.36M - M 10.16 Addition of CsOH
Addition of KOH
E 72M 2.6M 0.36M - - 10.16 (Usually Used
for High Power)[28]
4.2M 2.6M 0.36M - - 7.16 Decrease of KOH
G 6.2M - 1.2M - - 7.4 Removal of NaOH
H 4.2M - 0.36M M 0.5M 6.06 Addition of RbOH and CsOH
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Fig. 2 Discharge curves for various electrolytes at -18°C and
2C rate(1st cycle)
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Fig. 3 Discharge curves for various electrolytes at -18°C and
2C rate(2nd cycle)
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Fig. 4 Discharge curves for various electrolytes at -18°C and
2C rate(3rd cycle)
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Table 2 Some selected electrolytes for Ni-MH battery

Electrolyte Total amount
i mole
KOH NaOH LiOH
| 42M 2.6M 0.36M 7.16
I 6.2M - 1.2M 74
K 52M - 1.2M 6.4
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Fig. 6 Discharge curves for the three selected lectrolytes at
-18°C and 2C rate(1st cycle)
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Fig. 8 Discharge curves for the three selected electrolytes at
-18°C and 2C rate(6th cycle)
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Table 3 Comparison of two electrodes with different materials

Positive | Negative Number
Sample] electrode | electrode | Electrolyte |of plates| Remark
additives| additives feell
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Fig. 9 Discharge curves for two electrodes with different
materials at -18°C  and 2C rate(2nd and 9th cycle)
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