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Abstract : The LiNiggCo,,0, has shown outstanding electrochemical properties. The microstructure of LiNygCo;,0,
cathode was investigated by using TEM (transmission electron microscopy) and X-ray diffraction techniques. The
LiNip5Cog20, was produced by sol-gel method to synthesize fine particles less than 1 pm in the average diameter.
In this study, emphasis was given to the examination and interpretation of the microstructural change during
charge-discharge cycling experiments, which appeared to be one of the main causes of early degradation of
rechargeable batteries. Results showed that the LiNigsCoy,0; cathode produced by sol-gel method had high reversible
capacity and excellent cycling stability due to its homogeneous distribution of Ni and Co cations on an atomic scale.
In particular, the LiNiygCoy,0, cathode did not show severe strain induced structural defects or cubic spinel disordering
during cycling experiments, which had been observed in the conventional LiCoQ, cathode. The LiNig Co0q2.xM,
[M=AI] compounds show good reversibility but low discharge capacity.
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Fig. 1. The experimental procedure for synthesis of LiNiysCog20
powders by sol-gel process.
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Fig. 2. SEM micrographs of LiNij3Co,,0; powders obtained by sol-
gel method.
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Fig. 3. (a) XRD pattern of LiNig3Co,,0, powders obtained by sol-
gel method; (b) XRD pattern of LiNiysCo0,,0; cathode cycled 50
times between 2.5 and 4.3 V.
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Fig. 4. (a) Electrochmical property of Li/LiNisCo,0; cell at the
first and the 50th charge-discharge cycle; (b) Discharge capacity of
LiNig3C020, electrode as function of cycle number during 50
cycles.
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Fig. 5. Bright field TEM images and selected area electron
diffraction patterns of (a) as-fired LiNiy3C0y20; particles obtained
by sol-gel method and (b) LiNip3C00.20; particles in the cathode
cycled 50 times between 2.5 and 4.3 V.
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Fig. 7. Discharge capacities of LiNig35C0,2,.M,0; [M=All; (a)
voltage range was 3.0~4.3 V and (b) voltage range was 3.0~4.5 V.
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Fig. 6. XRD patterns of LiNiy 3C0g2.,.M0, [M=Al].
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