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Abstract: In order to explore the positive material with excellent cycling ability and good safety, the effects of
co-mixed ratios(10: 0.8 : 2.7:3.6 : 4.5:5.,0: 10) of LiNi,,Co,,Mn,,0,with LiMn,0,as the positive material of
lithium ion battery on the first discharging properties, cycling abilities, rate capabilities, impedance spectroscopy and
cyclic voltammetry were investigated. The co-mixed electrode materials were also characterized by SEM. The results
indicated that the co-mixed ratio affected the electrochemical performances of the co-mixed materials. The materials
with the ratios of 8 : 2,7 : 3 and 6 : 4 showed higher specific volumetric capacity, better cyclic and rate performances
than that of LiNi,,Co,,Mn,,0,and LiMn,0O, materials. The co-mixed material with the ratio of 8 : 2 is the best.
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Fig.1 The SEM of LiMn,0,, LiNi,,Co,,Mn,,0, and the co-mixed materials
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Tab.1 The tap density of the co-mixed materials
HIRBRH A R] LE 5] PRI/ (g - em™)
10:0 1.69
8:2 2.12
7:3 2.09
6:4 2.08
5:5 2.00
0:10 1.90
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Fig.2 The initial discharging curves of LiNij, Co,, Mn,, O,,
LiMn, 0, and the co-mixed materials
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Fig.3 The cycling curves of the co-mixed materials at 0.5, 1.0
and 2.0 C
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Tab.2 The capacity retention ratio, first efficiency and the

discharging voltage plateau of the co-mixed materials

EHBEL AU gy 0 KRG
AR % HORFER/ %
LiNig , Cog , My, O, 86.85 3.70 95.23
8:2 86.53 3.75 94.50
7:3 86.36 3.90.3.70 94.10
6:4 85.63 3.90.3.70 92.30
5:5 85.75 3.90.3.70 90.30
LiMn204 85.12 3.90.3.70 92.10
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Fig.4 The rate discharge curves of the co-mixed materials at
0.5, 1.0, 2.0 and 5.0 C
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Fig.5 The AC impedance spectra of the co-mixed materials
before and after cycling
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Fig.6 The cyclic voltammograms of the co-mixed materials
before cycling and after 50 cycling, the scanning rate is

0.1 mV s
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