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Preparation and electrochemical characterization of
Co-doping lithium manganese oxide

WANG Zhi-xing, LI Xin-hai, GUO Hua-jun, PENG Wen-jie, ZHANG Yun-he, HU Qi-yang, LIU Jiu-qing

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Properties of LiCo,Mn,_,0,4(x=0, 0.05, 0.10, 0.15, 0.20) synthesized by solid state reaction were studied in the
aspects of structure, and electrochemistry using X-ray diffractometry(XRD), scanning electronic microscopy(SEM),
distribution of particle size and charge-discharge measurement. The results show that the pure phase exists with the same
structure as spinel to all samples with and without cobalt-doping, not containing other minor impurity. The linear
relationship of lattice parameter and Co-doping amount for LiCo,Mn,_,0, is determined by powder XRD refinement. The
more regular octahedral morphology of primary particles is observed under scanning electron microscope, which
indicates the doping of cobalt is beneficial to the growth of crystal. However, the particle size is not affected by cobalt
doping. The cycleability and the rate capability are greatly improved by the introduction of cobalt to the lattice. The more
the amount of manganese is substituted by cobalt, the higher the capacity retention and more excellent rate capability are
obtained.
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Table 1 Average particle size of MnO, and LiCo,Mn,_,O, (um)
LiCo,Mn,_, 04
x=0 x=0.05 x=0.10 x=0.15 x=0.20
25.6 27.8 27.2 24.0 25.4 17.7
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Fig.3 SEM images of MnO, and LiCo,Mn,_,Oy: (a) MnO,; (b) x=0; (c) x=0.15; (d) MnO,; (e) x=0; (f) x=0.15
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Table 2 Discharge performance of LiCo,Mn,_, O, at different rates

Item a
0 0.05 0.10 0.15 0.20
Discharge capacity at 0.2C/(mA-h-g ") 97.0 92.1 95.0 99.1 76.7
Discharge capacity at 1C/(mA-h-g™") 88.6 87.8 90.5 95.7 73.7
Discharge capacity at 3C/(mA-h-g ") 69.0 76.8 78.3 88.4 69.8
Ratio of capacity at 1C and 0.2C/% 91 95 95 97 96
Ratio of capacity at 3C and 0.2C/% 71 83 82 89 91
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