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Abstract—Characteristics of metal hydride(MH) electrodes fabricated by pressing and pasting method were exam-
ined in the process of developing high performance Ni/MH battery. High capacity paste-type Ni electrode with CoO
and Zn(OH), was used as positive electrode. MH electrode with Ni foam grid which was surface treated by PTFE,
showed superior performance and it could be used in high performance Ni/MH battery. 4/5A type($16.5 mmX42.3
mm) Ni/MH battery has showed a discharge capacity over 1400 mAh and cycle life over 500 cycles at 100% DOD(depth
of discharge). Based on the observation through post-mortem of the failed cells, failure mode in this case was assumed
to be local dry out of electrolyte caused by uneven electrolyte distribution as cycle proceeds in the Ni/MH system.
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Fig. 1. Manufacturing procedure of paste type Ni electrode.
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Fig. 2. Assembly procedure of Ni/MH battery.
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Fig. 3. Schematic of internal pressure measurement apparatus.
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Fig. 4. Capacity and internal pressure changes of Ni/MH batteries
during cycling for different MH electrode.
(a) press type, (b) paste type
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Fig. 5. Capacity and electrolyte amount changes of Ni/MH batteries
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(a) press type, (b) paste type
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Fig. 6. Electrode potential and cell voltage changes during discharge
for the Ni/MH battery using the press type MH electrode.
(a) measured in starved electrolyte conditions after 175 cycles,
(b} measured after 37 cycles for the cell (a} in flooded electro-
lyte condition
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Fig. 7. Capacity recovery of the failed Ni/MH battery(after 510 cycles
in starved condition) using the paste type MH electrode in flood-
ed electrolyte condition,
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Fig. 8. Electrode potential and cell voltage changes during discharge
in flooded electrolyte condition for the Ni/MH battery shown
in Fig. 7 after 580 cycles.
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Fig. 10. SEM photograph of (a) upper and (b) lower part of the paste
type MH electrode after 220 cycles.

Fig. 11. SEM photograph of the MH electrode after 730 cycles.
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Fig. 12. Enlarged photograph of Fig. 11 showing degraded layer.
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Fig. 13. X-ray diffraction patterns of fresh metal hydride powder and
cycled MH electrodes. The symbol C and (I represents the
diffraction pattern of La(OH); and Ni, respectively.

(a) fresh MH powder, (b) after 220 cycles, (c) after 430 cycles,
(d) after 730 cycles
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