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ABSTRACT Four LiMn,0,4 cathodes were prepared by melt-impregnation method in which LiNOg
or LIOH-H,0 is used as Li source and electrolytic manganese dioxide (EMD) or chemical manganese
dioxide (CMD) as Mn source. The structure of the materials was characterized by XRD and the lattice
parameters of the samples were calculated by using least square method. The specific surface area was
determined by BET method and the electrical conductivity of the samples was also determined. The
electrochemical performances of the cathodes at 25 C and 55 'C were tested respectively. And cyclic
voltammetric curves was tested for all the samples at 55 C. The results show that although all
samples are cubic spinel structure, their lattice parameter, electrical conductivity and specific surface
area are different. The cell polarizations of the cathodes developed by LiOH-H,0O and EMD are the
least but the storage performance and the elevated temperature cyclability are the best.
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Table 1 Contents of Li and Mn, average oxidation state of Mn and the chemical formula of the samples

Mass fraction of Li, % Mass fraction of Mn, % Average oxidation state of Mn Chemical formula

Sample No.
A (LiNOg + EMD) 3.809
B (LiNOs + CMD) 3.791
C (LiOH-H20 + EMD) 3.758
D (LiOH-H20 + CMD) 3.776

60.786
60.798
60.819
60.807

3.504
3.507
3.511
3.509

Lio.092Mn304
Lio.087Mn204
Lio.978Mn304

Lio.es3Mn2 04

Note: EMD—electrolytic manganese dioxide, CMD—chemical manganese dioxide
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Fig.1 XRD patterns of the samples.
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Table 2 The lattice parameter (a), specific surface area
(Ae) and electrical conductivity (v) of the samples

Sample No. a, nm As, m?/g 4,104 S/cm
A 0.82347 3.83 4.3
B 0.82315 6.58 3.2
C 0.82173 2.89 5.7
D 0.82301 5.42 3.9

¥ 3 25 CTHHAMREEE. REFRRRHBEE
Table 3 The average charge voltage (U.), discharge capac-

ity (Cq) and average discharge voltage (Ug) of the
samples at 25 C

Sample No. Ue, V Ci, mA-h/g Ua, V
A 4.14 124.2 3.93
B 4.10 122.3 3.93
C 4.07 122.8 3.96
D 4.18 122.5 3.90
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Table 4 The amount of digsolved Mn and the percentage
of capacity fading of the samples after high tem-
perature storage

Sample  Mass fraction of Percentage of
No.  dissolved Mn, %  capacity fading, %
A 0.76 6.4
B 0.88 9.2
C 0.73 5.6
D 0.82 8.3
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Fig.2 The fifth cycle dischafge curves of the samples at
25 C and 55 C
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Table 8 The pH value and the amount of dissolved Mn af-
ter 10 cycles at 55 C

Sample No. pH Amount of dissolved Mn, %

A 6.0 0.93

B 5.5 1.12

c 6.2 0.89

D 5.7 0.95
HERINTHRS .
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