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Abstract — To understand the dynamic behavior of an alkaline zinc-manganese dioxide battery, AC impedance analysis was
performed with pulse discharged and self-discharged cells. To observe the variations of open circuit voltages and internal resist-

ances of both positive and negative electrodes, the Bg/A1gO micro-reference electrode was inserted between a sepatator and a
positive electrode. While the internal resistance increased at the positive elecirode dominated cell performance during pulse
discharge, the mternal resistance increased mainly at the negative electrode due to the by zinc corrosion during self-discharge.
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Tabie 1. Electrode configurations
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Fig. 1. The Nyquist plot of an undischarged alkaline battery.

Table 2. Internal resistances of an undischarged alkaline battery

Negative side  Positive side  Unit cell
Ohmic resistance((2) 0.0840 0.0960 0.1800
Polarization resistance(£2) 0.0460 0.0740 0.1200
Double layer capacitance(F) 0.0007 0.0011 0.0018
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Fig. 2. The Nyquist plot of pulse discharged alkaline batteries at 100 €&
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Fig. 3. Ohmic resistances of pulse discharged aikaline batteries at 100 Q.
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Fig. 5. Double layer capacitances of pulse discharged alkaline hatteries
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Fig. 6. The Nyquist plot of self-discharged alkaline batteries at 72 °C.
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Fig. 7. Ohmic resistances of sell-discharged alkaline batteries at 72 °C.
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