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Abstract
We examined the synthesis conditions and electrical properties of sodium manganite, NaMn,0,, to assess its

application as an electrode for electrochemical capacitors. o-NaMnO, and B-NaMnO, were synthesized after

determining the raw material compounding ratio of Na and Mn, the firing conditions, and the effect of adding

B,0O; under dry nitrogen. A single B-NaMnO, phase was obtained at 1173 K under an oxygen atmosphere, and
a-NaBj,Mn, 3O, showing a single o-NaMnO, phase was obtained by the addition of B,0;. Electrical
conductivity of a-NaB,,Mng 3O, was 2.73%x10°% S-cm™' at 473 K. The results of cyclic voltammetry showed that
the synthesized sodium manganite underwent a reversible redox reaction. a-NaB;,Mn, 30, had an electrostatic

capacitance of 275 F/g, and the possible application of sodium manganite as a capacitor material was confirmed.
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Fig. 1 XRD patterns of (a) a-NaMnO, synthesized under
dried N, at 1073 K, (b) B-NaMnO, synthesized under dried
0, at 1173 K, and (c¢) a-NaBy,Mng 30, synthesized under
dried N, at 973 K by adding 20 mol% of boron to sodium
manganate.
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Fig. 2 SEM photographs of (a) a-NaMnO, synthesized
under dried N, at 1073 K, (b) a-NaB,,Mn, 30, synthesized
under dried N, at 973 K by adding 20 mol% of boron to
sodium manganite, and (c¢) B-NaMnO, synthesized under
dried O, at 1173 K.
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Fig. 3 Arrhenius plots for electrical conductivity of
synthesized sodium manganite.
B: ¢-NaMnO, synthesized under dried N, at 1073 K,
O : B-NaMnO, synthesized under dried O, at 1173 K.
<> : a-NaB,Mn, 3O, synthesized under dried N, at 973
K by adding 20 mol% of boron to sodium manganite
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Fig. 4 Cyclic voltammograms for synthesized a-NaMnO,
electrode in 0.5 mol/L Na,SO4 aqueous solution at various
scan rates.
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Fig. 5 Cyclic voltammograms for a-NaMnO, electrode in
0.5 mol/L Na,SO4 aqueous solution at various scan rates,
where the current has been transferred into the specific
capacitance per unit mass of electroactive material.
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Fig. 6 Cyclic voltammograms for synthesized f-NaMnO,
electrode in 0.5 mol/L Na,SO,; aqueous solution at
various scan rates.
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Fig. 7 Cyclic voltammograms for f-NaMnO, electrode in
0.5 mol/L Na,SO,4 aqueous solution at various scan rates,
where the current has been transferred into the specific

capacitance per unit mass of electroactive material.
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