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Abstracts : Electrochemical studies were performed by a half-cell test for the nickel
hydroxide (cathode) and hydrogen storage alloy(anode) electrodes for the sealed Ni-MH
batteries applicable to industrial use. The electrodes were fabricated and checked a charge
efficiency and an internal pressure of the battery during charge-discharge cycling. In order to
reduce the internal pressure of the sealed Ni-MH battery, cyclic voltammetry (CV) were
performed on the electrodes of nickel hydroxide(cathode) and hydrogen storage alloy(anode),
respectively. The results of the test showed clearly the oxidation/reduction and oxygen
evolution reaction in a nickel hydroxide electrode and the hydrogenation behavior of a
hydrogen storage electrode. The sealed Ni-MH battery of 130Ah was fabricated by using
nickel hydroxide of a high over-voltage for an oxygen gas evolution and hydrogen storage
alloy of a good performance for activation The battery showed a good characteristics such as
a high charge efficiency of 98% at 1 C charge current, a low level internal pressure of
4 atm on a continuous over-charging and a large preservation capacity of 95% at 400 cycle.

Keywords : Ni-MH battery, Nickel hydroxide, Hydrogen storage alloy, Internal pressure, Over-charging.
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Fig. 1. Principle of Nickel-Metal Hydride Battery.
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Fig. 2. Ni-MH Battery(130Ah).
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Table 1. Physical and chemical properties of nickel hydroxide

g 5 44
Sample #1 Sample #2

Ni(%) 53.4 53.8

Co(%) 5.5 5.11
Coated Co(%) 4.1 -
Zn(%) 35 3.44
Grain Size(pm) 9.9 11.42
Density(g/cc) 2.29 2.17
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Fig. 4. Cyclic voltammograms of sample #1 (a) and

sample #2 (b) for nickel hydroxide electrode in SM KOH
solution.
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Fig. 5. Cyclic voltammograms of sample #1 (a) and sample
#2 (b) for metal hydride alloy electrode in SM KOH solution.
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Fig. 6. Discharge characteristics of Ni-MH battery with
a high rate.

Table 2. Charge efficiency of a trial and commercial
product for Mi-MH batteries
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Fig. 7. The behavior of voltage and temperature on over-
charge process of Ni-MH battery.

Table. 3 Charge voltage analysis of 130 Ah Ni-MH battery
by charge current
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Fig. 8. The behavior of voltage and internal pressure in
Ni-MH battery with charge-discharge cycle.
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Fig. 9. The behavior of internal pressure in Ni-MH
battery with charge capacity and cycle.

o] AsS HrrelRer fig 8o 2 AE BAF
I ok B3 fig. 9ol MX|e] FHF 2 FH Apo]
ol w2 M| Wiehsks 24319

Fig 8, 9914 & &= SI%o] AR vstsAde 2
HAE AR Aez okdAdo] Add 23 ¢lxw
A AR 9] FHEARS FE BAE A

Fig. 8, 914 & & %ol ¢F 80%2 SH7A=
A dge] 2 atm oltellA FAEA|RE Fo] B
Z18)o] o 100% T3 EFolAE= 3atm 520] HL
130% 54 @7)oll= o Satm FFOE Z718k 9
5 B T F ok 2Ea el E Uiy A
o] HlwA Wil AMA3] FTFFAIRE 2~3A0]F o] %
FHE 2t 343 U e AsS gl & 5 9
Atk 2E]ar FWA Ale|Fel wek AA3] 2] Uigtol
Fe & AoR o dHY Fig 102 & A AJRRE
T ApelFo) w2 A 4TI A9
Halo] 3t 23S RoFET TP &
o] ZA|9] &o] FA IHAR o] WstEia
gl & & dAdok F 0~200 Al E7HA=

=

o M ol S

(o3

32 30 oo &

d
il

A 45, 2008 295
160
140 - . .
120 '\
-
o 100 l
< 80
=
& 60 .
&
8§ 40
20
0 ]
20 r ; : T T
0 100 200 300 400 500

Cycle

Fig. 10. The capacity behavior of Ni-MH battery with
charge-discharge cycle.
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