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Abstract: Composite oxide of nickel and manganese was prepared by calcination of composite oxalate synthesised

by solid-state reaction at low temperature. LiNigsMn,s0, was then synthesised by firing the mixture of the as-

prepared composite oxide and Li,CO; at 700 “C for 12 hours in air. The sample was characterized by XRD, SEM

and charge-discharge tests. XRD pattern showed that the composite nickel and manganese oxide prepared at 390

°C for 3 hours was composed of several phases. The synthesized LiNiysMn,s0, had the pure spinel structure. The

electrochemical test showed that LiNigsMn;s0, delivered good electrochemical performance both at room

temperature and high temperature (55 °C), and it showed good cycle performance under high current density.
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Fig.1 SEM image of the (Nigp»Mngss)O, powders calcined
at 390 °C for 3 h in air
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Fig.2  XRD pattern of the (NigsMng;5)0, powders
calcined at 390 °C for 3 h in air
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Table 1 Results of the (NiysMny;5)O, powders by

EDS analysis

Target area wy | % ww, | % NN : Ny,
A 18.71 50.27 1:2.87
B 17.78 49.87 1:2.99
C 17.56 52.89 1:3.21
Average 18.01 51.01 1:3.02
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Fig.3 SEM image of the LiNijsMn,s0, powders calcined
at 700 °C for 12 h in air
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Fig.4 XRD pattern of the LiNiysMn,s0, powders calcined
at 700 °C for 12 h in air
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Fig.5 First charge-discharge curves of the Li/LiNipsMn, 50,
(calcined at 700 °C for 12 h in air) cell at a constant

current density of 150 mA-g™ (1C rate) at room

temperature
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Fig.6  Cycle performances of the Li/LiNigsMn;s0, (calcined
at 700 °C for 12 h in air) cells at a constant current
density of 150 mA - g™ (1C rate) at room temperature
and high temperature (55 °C)
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Fig.7 Cycle performances of the Li/LiNigsMn;s0, (calcined

at 700 °C for 12 h in air) cells at various current
densities of 150 mA-g™, 750 mA-g™ and 1500
mA-¢™ (1C, 5C and 10C) at room temperature
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Table 2 Cycle efficiencies of the Li/LiNi,sMn, 0, (calcined at 700 °C for 12 h in air) cell at a constant current
density of 150 mA - g™ (1C rate) at room temperature

Cycle Efficiency / % Cycle Efficiency / % Cycle Efficiency / %
1 922 11 97.8 21 98.3
2 94.6 12 97.9 22 983
3 95.9 13 97.9 23 98.2
4 96.5 14 98.0 24 98.2
5 97.0 15 98.0 25 98.4
6 972 16 98.1 26 98.4
7 973 17 98.2 27 98.3
8 973 18 983 28 983
9 975 19 98.2 29 983

10 977 20 983 30 983
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Table 3 Cycle efficiencies of the Li/LiNi,sMn, 0, (calcined at 700 °C for 12 h in air) cell at a constant current
density of 150 mA g™ (1C rate) at high temperature (55 °C)

Cycle Efficiency / % Cycle Efficiency / % Cycle Efficiency / %
1 79.0 11 95.4 21 96.2
2 88.7 12 95.6 22 96.5
3 91.3 13 95.8 23 96.4
4 92.7 14 95.9 24 96.6
5 93.5 15 96.0 25 96.5
6 94.2 16 96.2 26 96.6
7 94.4 17 96.2 27 96.5
8 94.9 18 96.1 28 96.7
9 95.1 19 96.5 29 96.6

10 95.3 20 96.3 30 96.7
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