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Effect of Reaction Temperature on Performance of
Layered LiNi;;Co0;3Mn;;0, Cathode Materials for
Lithium-Ion Battery
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Institute of Biomaterial, College of Science, South China Agricultural University, Guangzhou, 510642, China
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Abstract: The layered LiNi;;;Co,;3Mn,;;0, cathode materials for Lithium-ion Battery was synthesized using
a nickel-cobalt-manganese precursor obtained by the chemical co-precipitation reaction from
NH4HCO;+Na,CO; precipitant, respectively. The samples were characterized by X-ray diffraction (XRD),
scanning electron micrograph (SEM), and charge/discharge tests. Effects of reaction temperature on the
structures. morphologies and properties of LiNi;;Co;3Mn,;;0, cathode materials are discussed. The results
show that the LiNi;3Coy3Mn;30, cathode synthesized at 950°Cpossesses good electrochemical performance.
And the initial discharge capacity of 190.29mAh g was obtained in the voltage range of 2.5-4.6V and at
0.1C current rate at 25°C. The discharge capacities remained 84.8% of the initial capacities after 20 cycles.
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reaction temperature
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Figure 1. X-ray diffraction (XRD) patterns of LiNi;;3Co;3;Mn;;0,
samples
B 1. LiNi;3Co,3Mn;;0, #8189 XRD 751 E

Table 1. Lattice parameters and Ig3/1104 of LiNi;;3Co03Mn;30,
samples
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lattice parameters

T/C ) ) oa Loos/1104
750 2.8595 14.2459 4.9819 1.37
800 2.8564 14.2342 4.9837 1.39
850 2.8661 14.2628 4.9764 1.42
900 2.8695 14.2572 4.9686 1.46
950 2.8595 14.2694 4.9902 1.49
1000 2.8744 14.2773 4.9670 1.48
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Figure 2. SEM photographs of LiNi;;3Co;3;Mn;;0, materials
(A:1000°C, B:950°C,C:900°C,D:850°C, E:800°C, F:750°C)
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Figure 3. Particle size distribution curves of LiNi;3Co3Mn;;30;
materials
(A:750°C,B:800°C,C:850°C,D:900°C,E:950°C,F:1000°C )
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Figure 4. The initial charge-discharge curves (a)and Cycle
performance(b) of LiNi;;3Co;3Mn;;30, materials
(A:750°C,B:800°C,C:850°C,D:900°C,E:950°C,F:1000°C )
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