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Anode Potential and Current Efficiency in Electrolytic
Preparation of Manganese Dioxide
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(Received Apr. 14, 1969)

Relationship between the anode potential and the current efficiency of man-
ganese dioxide electrodeposition was examined in connection with the formation
of a red coloured manganese compound and the liberation of oxygen during
electrolysis.

With increases in the concentration ratio of sulfuric acid to manganese sulfate,
the magnitude of the anode potential increases, while the current efficiency of
manganese dioxide decreases, and in general, it decreases remarkably under
conditions where the anode potential is near 900mV vs. mercury-mercrous
sulfate electrode.

The red coloured manganese compound observed is probably due to the
formation of a complex ion of Mn?*, as a result of the reaction of Mn?" and
MnO,".
increase in this complex formation in electrolytic solutions. The current serv-

The current efficiency of manganese dioxide decreases partially with

ices to liberate oxygen gas under conditions where the anode potential during
manganese dioxide electrodeposition exceeds that of oxygen liberation and
current efficiency is reduced. The above result may be supported by considering
the electrode reaction.
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a electric source b copper coulometer
¢ thermostat d electrolytic cell
e cathode f anode
g thermometer h luggin tubulus
i reference electrode (Hg/Hg,SO4- IN H,SO,)
ji trap (electrolytic solution)

jz trap (IN H,S0,) A ammeter
P vacuum tube voltmeter

Fig. 1 Block diagram of apparatus for electroly-
sis and measurement of anode potential,
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Effect of sulfuric acid concentration on current efficiency

Concentration of

Current efficiency (%)

Sulfuric acid (mol/#)* fe(:ir gl%uf:gdmggtggo?;ds For the forn:atlon of ’ Sum.
0.5 0.98 89.69 90.67
1.0 2.03 70.67 72.70
2.0 5.80 46.68 52.48
3.0 15.51 24.67 40.18

* with graphite electrode, 1 mol/¢ MnSO,, 75°C,

Absorbance

VL, S A

340 400 500
Wave length (mg)

a 1mol//MnSO,- 3mol/¢ H,SO,

b after electrolysis of solution, a

¢ dilute KMnO, solution

d solution a + small amount of KMnO,

Fig. 8 Absorption spectrum of several solutions
containing manganese compounds.
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