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Abstract— The advantage of zinc-silver oxide secondary battery is its high energy density. Its disadvan-
tage is low cycle life (ranging from 10 to 200 deep cycles depending on design and use). The high
cost of the silver electrode, however, has limited its use to applications demanding high energy density.
This paper described the development of reliable high performance zinc-silver oxide batteries used to
propel the submersible maneuvering platform. In high rate discharge, voltage characteristic test by the
change of the amount of cathode active materials and cycle life comparison test by the additives of anode
active material were carried out. From this study, it was developed zinc-silver oxide secondary battery
which was exhibited a good voltage and a good cycle life over 10 times at high rate discharge.
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Fig. 1. Process chart for cell manufacturing.
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Table 1. Theoretically required active materials per 1

Ah.
g4 $7% 1Aht =83 53 2Kg/Ah)
Ag 2.01
AgO 231
Zn0 1.52
Zn 1.22

Table 2. Composition of active materials for anode.

S BT W
ZnO+Pb:0,+CMC 92% + 5% + 3%
Zl’lO+Pb304 +Cd03+CMC 94% + 1%+2%+3%
Zn0+Pby04 + CdO,+CMC  93.5% + 3%+ 0.5% + 3%

Zn0+ PbyO4+ TLOs + CMC
ZI‘IO -+ Pb304 +- TlgO:g + CMC

91%+ 5%+ 1%+ 3%
91.5% + 5%+ 0.5% + 3%

Zn0+Phy04+PVA 93%+ 5%+ 2%
ZnO+Pby0,+PVA 95% +5%, 4% PVA £ 33
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Cathode Potential vs. Ref(Cd)
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Fig. 3. Cathode potential vs. Ref(Cd) by various active
material quantities.
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Cycle Voltages
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Fig. 4. Cycle voltages of the cell with ZnO 92% + Pb,O,
5%+ CMC 3% anode.
H—®; 1st cycle, +—+; 2nd cycle, %—X; 3rd cycle,
[0—0; 4th cycle, x—Xx; 5th cycle, a—a; 6th cycle
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Fig. 5. Cycle voltages of the cell with ZnO 94% + Pb,-
04 1%+ CdO; 2%+CMC 3% anode.
H—W; 1st cycle, +—+; 2nd cycle, ¥—:X; 3rd cycle,
O—0; 4th cycle, X—X; Sth cycle, ae—a; 6th cycle
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Fig. 7. Cycle voltages of the cell with ZaO 91% + Pb;O,

5%+ TLO; 1%+ CMC 3% anode.
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5%+ PVA 2% anode.
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Table 3. 15 cycle discharging average voltages for cell using the anode with T,O:, PVA and Pb additives.
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