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Abstract

Spinel LiMn204 and LiMn;sMgo1Os powder was synthesized with solid-state method by calcining the
mixture of LiOH « H;0, MnO: and MgO at 800 for 36h in an air atmosphere. To investigate the
effect of temperature on the cycle performance of cathode material during cycling, charge-discharge
experiments and ac impedance measurement were performed. Initial discharge capacity was gradually
increased with the increase of charge-discharge temperature. Discharge capacity at high temperature
was suddenly decreased during cycling. On the other hand, discharge capacity at low temperature was
almost constant during cycling. It confirmed that Mn dissolution is serious at high temperature than at
showed the best capacity and stability at room

low temperature. LiMn:Os and LiMn;aMgoiO4

temperature.
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Fig. 2.Effect of temperature on the AC
impedance of LiMngOyLi cell before
cycling.
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Table 1Effect of temperature on the AC
impedance value of LiMnOyLi cell
before cycling.

temp.{ Rs Rct Cs Ls D

C©]l©® © @F @H (em’sh)
-20 |167.4 7517 44843529 3984 55x107!
-10 §107.9 22381 19112.703 5.706 2.7x10™"
0 |[7557 13364 7139209 8240 1.2x107Y
10 |5768 483.02 1119.891 9.736 7.0x107%
20 |45.3% 16262 114.801 12.013 1.8x107°
30 14162 11578 53651 11.904 1.4x107°
50 1209 2428 5749 21724 1.0x107°
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Fig. 3. Effect of temperature on the AC
impedance of LiMnzOs/Li cell after
cycling.
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Table 2.Effect of temperature on the AC
impedance value of LiMn:Os/Li cell

after cycling.

temp.| Rs Rct Cs Ls D

(O ® ©  @F  @H (cm’s?h
-10 {1084 11196 7997.870 5733 2.0x107
0 [76.36 707.14 3108.025 8366 1.3x107°
10 |58.62 20693 503512 10217 0.4x107°
20 |46.24 25039 851.132 12.023 0.6x10™
30 (4259 401.67 3388577 12642 0.3x107°
50 |24.48 11204 6293246 195 53x107"
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Table 3. Effect of temperature on the AC
impedance value of LiMnisMgo1Os/Li
cell before cycling.

temp.] Rs Rct Cs Ls D
(O] ©® @ (@) @E (cm’s™h
-20 |216.1 9237 390069.0 273 42x107"
-10 |140.1 2664 30956.86 4.10 6.8x107"
0 |75.38 9095 3089.445 7.37 76x107°
10 {5796 3204 399.119 1007 20x107
20 |5139 2152 236226 1034 10x107
30 {3382 8878 43816 13.88 36x10°
50 [23.07 2502 4003 2608 97x10°®
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