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Electrochemical Characteristics on MnO. samples and their

Li-Mn Composite Oxides in Nonaqueous Solution

Yasumasa TAKEUCHI, Takao UMEDA

The electrochemical characteristics of three MnQ, samples and their Li-Mn composite
oxides were examined in PC-DME solution containing 1M LiCl0,.

It was found thar the discharge performance was much better in CMD than in EMD and
B -Mn0;, and that an excellent discharge-charge reversibility was showed in the Li-MNn

composite oxides prepared by the reaction of CND and LiOH at 375°C in air.
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1 : Quartz tubing 5 : Controler
2 : Alumina boat 6 : Sicapent trap
3 : Thermocouple 7 : Silicagel trap
4 : Electric Furnace 8 : Air pump

Fig.1 Experimental set up for heat
treatment of MnO, samples
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Fig.2 Apparatus for vacuum dry
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3. BRLER Fig.3 Construction of Li-MnO. cell
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Table 1 Chemical composition of Mn0, samples heat-treated

at 375°C for 20hrs

No. Kind Mn NnO, ¥n0, Mn,04 X in Weight ¥
(%) (%) (wt/0) (wt/0) Un0. Loss (%)
1 CMD (I.€C.22) 61.26 89. 32 81. 70 13. 84 1.92 0.95
2 EMD (I.C.17) 61.29 91. 30 85. 61 10. 33 1.94 2.42
3 B-Mn0; (I.C. 6) 62. 04 94. 176 91. 33 6.22 1. 97 0.11

%  Veight Loss;at 375°C, 20hrs in air
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Table 2 Chemical composition of Li-Nn composite oxides
No. Kind Mn Nn0, ¥n0, ¥n, 03 X in Veight
(%) (%) (wt/0) (wt/0) Nn0 . Loss (%)
4 CMD-Li oxide| 53.58 77.179 70. 179 12.71 1.92 8.24
5 EMD - # 54.50 77.48 68.72 15. 91 1. 90 8.00
6 B8 -in0;- ” 56. 46 81.73 74.11 13. 83 1.91 8. 54
No. 4~6; Mn0,/LiOH=6/4 , 375°C.20 hrs in air
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Fig.4 Discharge-charge cycling curves of original MnO. samples
in PC-DME (1:1) solution with 1 M-LiC10, at 0.33mA ~cif
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Fig. 5 Discharge-charge cycling curves of Mn-Li Composite oxides
and PC-DME (1:1) solution with 1M-LiC10, at 0.33mA_~cif
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Table 3 Electrochemical data on Mn0,; electrodes and their

composite oxide electrodes at 1mA

No Observed Theoretical Utiliza- Energy dens- Average po-
(mAh/100mg) (mAh/100mg) tion (%) ity (Wh/kg) tential (V)

1 22.30 27.5 ‘84.7 638. 0 2. 74

2 18. 30 28.1 65.1 500. 0 2.13

3 0.59 29. 2 2.0 15.1 2. 56

4 16. 30 24.0 67.9 434. 0 2. 66

) 4.20 23.9 17.6 110.0 2. 62

6 0.93 25.2 3.7 25.6 2.75
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