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The Effect of the Particle Size of Manganese Dioxide on the

Discharge Behavior in a Wet Cell
Masatoshi SUGIMORI
Takashi MOHRI
Tsuyoshi MIZOBE
Takafumi TSUJIUCHI
The discharge behavior of manganese dioxide having various particle sizes was studied in a wet cell. At

the initial stage of the discharge, the discharge curves were almost the same regardless of the particle size,

but as the discharge proceeded further, the effect of the particle size appeared. In the alkaline electrolyte,

the discharge potential of manganese dioxide having large particle size increased slightly after the rapid

decrease, giving a distinct two-step discharge curve.

Through the measurements of the influence of the

atkaline concentration and the current density on the curves, and X-ray diffraction patterns of the discharge

products, the potential increase was supposed to be due to the dissolution of the lower oxides into the

electrolyte, with higher solubility at higher alkaline concentrations.
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Fig. 1 Discharge cell.

: body of the cell, B : filter paper,

: gold wire, D : cathode mixture,

: filter paper,

: perforated plastic disk, G : zinc anode,
: reference electrode.
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Table 1 Surface area of MnO,
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Surface area(m?/g)| 43.4 | 40.8 | 40.0 | 39.4 | 35.3
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Fig. 2 Effect of particle size of MnO, on the
discharge. The cells containing 0.5g of
MnO, and 0.5g of acetylene black were
discharged at 10mA in NH,CI-ZnCl,

solution.
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Fig. 3 Effect of particle size of MnO, on the
discharge. The cells containing 0.5 g of
MnO, and 0.5 g of acetylene black were
discharged at 10 mA in 1M KOH.
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Fig. 4 Effect of particle size of MnO, on the
discharge. The cells containing 0.5g of
MnO, and 1g of graphite were discharged
at 10mA in 9M KOH.
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Fig. 5 Effect of KOH concentration on the
discharge.  The cells cotaining 0.5g of
MnO, (53-74 p)and 1g of graphite were
discharged at 10 mA.
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Fig. 6 Effect of current density on the discharge.
The cells containing 0.5g of MnO, (105
~149 ¢) and 1g of graphite were dischar-
ged in 9M KOH.
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Fig. 7 Effect of current density on the discharge.
The cells containing 0.5 g of MnO, (210
-350 ¢) and 1g of graphite were dischar-
ged in 9M KOH.
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Fig. 8 X-ray diffraction patterns of the products
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Fig. 9 Discharge curves measured with various
kinds of MnO,. The cells containing
0.5g of MnO, and 1g of graphite were
discharged at 10 mA in 9M KOH.,

No. 1 : Electrolytic MnO,, No. 7 : Natural
MnO, ore, No. &: Chemically prepared
MnO,
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