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Abstract

Polymer gels were formed by the polymerized-complex method using manganese acetate, sodium acetate, citric
acid, and ethylene glycol. Sodium manganese composite oxides were prepared from heating gels at 500°C.
Manganese dioxides were obtained by the extraction of sodium ions from the composite oxides in nitric acid solution.
It was confirmed from XRD patterns that the y-MnOz phase was shown in a low molar ratio (Na/Mn =0.3) of sodium
acetate to manganese acetate in starting materials, and the formation of the a-MnO2 phase and the y-MnO2 phase
was observed in a higher ratio. The particle size and specific surface area of the product were 0.1-1.0 pm and 250—
270 m2g’l, respectively. The discharge capacities of the products heated at 375°C as a cathode material in a lithium/
manganese oxide battery were 275-280 mAh g1, regardless of Na/Mn ratio. The discharge capacities of the product
obtained by this process were higher than those of the product obtained by the sol-gel process using ethanol as a

solvent. It was found that the product obtained by this process holds promise for use as a cathode material.
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Fig.1 The schematic view of the Cell.
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Fig.2 Thermogravimetric analysis for (a) the resin obtained
from citric acid and ethylene glycol , (b) gel with Na/Mn
ratio” of 0.5. Heating rate: 10°C min -

* The molar ratio of sodium acetate to manganese acetate
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Fig.3 X-ray diffraction patterns of the heated products
with different Na/Mn ratios in starting materials.
(a) Na/Mn=0.0, (b) Na/Mn=0.3, (c) Na/Mn=0.7.
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Fig.4 X-ray diffraction patterns of the products by acid

treatment (4 mol dm™ HNO, soln.) .
() Na/Mn=0.0, (b) Na/Mn=0.5, (c) Na/Mn=L.0.
O: y-MnOz, [ B a-MnO,.

Numbers over the peaks are hkl values.
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Fig.5 Scanning electron micrographs for (a)the heated
product with Na/Mn ratio of 0.5 and (b) the product
prepared by acid treatment of (a).
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Fig.6 Discharge curves (0.44mA cm?) for the products
prepared at different ratios of Na/Mn in starting materials.

Electrolyte: 1 mol dm? LiClO,/ PC+DME (1/1 by volume).
() Na/Mn=0.0, (b) Na/Mn=0.5, (c) Na/Mn=L.0.
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