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Abstract: Cathode materials of LiNipsC0g2sMng»s0, was synthesized by Sol-gel method in this study. XRD and
XPS results reveal that the obtained LiNigsCoosMng2s0; exhibits a typical layered structure composed of highly
ordered Co**, Mn**, Ni** and Ni’*; and the atom ratio of Ni** to Ni** is 1:1. A morphology of homogeneously
distributed and well cyrstallized is observed by SEM. Compared with LiCoO,, the resulted materieals possess
larger capacity and lower voltage plateau. It is also found that the initial discharge capacity and capacity
retention of 50" cycle of LiNigsCoysMng,50, increase from 179 mAh-g™ to 201 mAh-g™, from 74.95% to 78.48%,
respectivley, when the cutoff voltage is changed from 4.35 V to 4.75 V. Under the discharge-charge model of
initial constant current and subsequent constant voltage, an initial discharge capacity of 212 mAh g™ can be
achieved and the material keeps 87.71% of its initial capacity after 50" cycle. CV and EIS tests show that two
redox couples of Ni**/Ni** and Co**/Co*™ are observed in the potential range of 2.80~4.80 V, and charge transfer

resistance of the cathode decreases as the charge cutoff voltage increased.
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Fig.1 TG-DTA curves for the thermal decomposition of

the LiNiysCop2sMng»50, precursor
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Table 1 Atomic concentration of LiNijsC0,,:Mn,:0,

Element Sensitivity factor Concentration / at.% (with Li)
Ols 17.428 56.52
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Co2p 90.081 6.69
Mn2p 65.914 6.07
Lils 0.590 17.93
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Table 2 Some parameters obtained by EIS fitting
Init £/ V R,/ Q Rs/ Q Cs/ mF R./Q CPE W(Yy) /(')
Yo/ (Q'es") n
3.80 343 70.34 0.97 99.22 0.55 x 107 0.60 35.5
4.20 3.05 68.15 1.03 68.63 0.59 x 10™ 0.60 30.69
4.50 3.53 33.68 1.40 68.37 0.53 x 10™ 0.60 29.44
4.75 2.69 30.01 2.10 45.81 0.52 x 10™ 0.61 12.80
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Fig.11  Nyquist plots of LiNigsC0g2sMngzs0,at different

charge cut off voltage
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