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Structrural change and electrochemical performance of
LiNiysCo0y,Mng 30, as cathode material for lithium ion batteries
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Abstract: The NijsCo,Mng3(OH), precursor and the mixture of NigsCoy,Mng3(OH), precursor with Li,CO; were
heat-treated, respectively, during heat-treatment, their structural change and the effects of the heat treatment method were
studied. The physical and dectrochemical properties of powders were characaterized by X-ray diffraction,
thermogravimetry-differential thermal analysis, scanning electron microscopy and galvanostatic charge-discharge cycling.
The structural change of the precursor during the heat-treatments is as follows: Me(OH),—NiCoOOH—Mn(Ni,Co0),0,.
Comparing with single stage heating program, it is proved by the experimental results that the two-stage-heating program
can be effectively used to reduce the cation mixing, thus, significantly improve the electrochemical performance of the
material. LiNiysCoy,Mng;0, heat-treated by two-stage heating program shows a high initial discharge capacity of 160.5
mA-h/g in the voltage range of 3.0-4.4 V at 25 ‘C and 0.5C, and the capacity retention rate is 98.9% after
charge-discharge cycle of 60.
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Table 1 Chemical compositions of precursors provided by

Hunan brunp
Element Mass fraction/%
Ni 31.83
Co 12.71
Mn 17.69
Me, 62.23
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Fig. 1 TG-DTA curves of NigsCog,Mng3(OH), (a) and
mixture of NiysCog,Mng;(OH), and Li,CO; (b)
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Fig. 2 XRD patterns of precursor (a) and mixture of precursor

and Li,COj; (b) after heat-treatment at different temperatures
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Fig. 3 SEM images of precursor (a) and mixtures of precursor and Li,CO; (b) after heat treatment at different temperatures: (al)
Sample A, 200 C; (a2) Sample A, 400 C; (a3) Sample A, 600 C; (bl) Sample B, 200 C; (b2) Sample B, 400 C; (b3) Sample B,
600 C
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Fig. 4 XRD patterns of samples prepared by different heat
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Fig. 5 Cycle performance of samples prepared by different

heat treatment methods at rate of 0.5C

Table 2 Lattice parameter of samples prepared by different heat treatment methods

Sample alA /A cla V1A Ioos Lo Toos/Tiou
TER-1.06-S10 2.874 14.252 4.9584 101.88 974 561 1.736
TER-1.06-S15 2.873 14.247 4.9589 101.80 1017 571 1.781

TER-1.06-D 2.871 14.241 4.9596 101.68 1127 571 1.974
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Fig. 6 Rate capability of samples prepared by different heat

treatment methods at 25 C
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