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ABSTRACT A Li-rich cathode material, Li;.167Mno s4sNio.15C00.10s02, with a spherical shape and high crystallinity, is prepared using
flame spray pyrolysis. The post-heat treatment condition influences the properties of the prepared material, such as its structure,
morphology, and chemical composition, and optimum performance is achieved at 900°C. Various excess Li contents (0-12 wt.%) are
introduced in the precursor solution to compensate for volatilized Li during synthesis, bringing it close to the target composition.
Compensation for volatilized Li enhances the electrochemical performance, i.e., the Li-compensated sample shows a good discharge
capacity of 247 mAh g'1 at a current density of 20 mA g'] in a potential window of 4.6-2.5 V. In addition, the prepared Li-rich cathode
material supplemented with 9 wt.% of the Li source shows increased discharge capacity of 175 and 148 mAh g™ at 200 and 400
mA g, respectively, compared with those of a bare sample (164 and 127 mAh g™, respectively).

Key words Flame spray pyrolysis(3}¢ 259 E3| 1), Li-rich cathode material(2] 2} 2F=A)), Thermal post-treatment(3 % 2|
2]), Volatilization of lithium(2] & &), Lithium compensation(2] &4}, High crystallinity(12 2 3 A)
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Fig. 1. (a—c) XRD patterns and (d) crystallite sizes of prepared

powders calcined at 600, 700, 800, 900, and 1,000°C
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Fig. 2. SEM images of prepared powders: (a) as—prepared,
(b—f) calcined at 600, 700, 800, 900, and 1,000°C

Table 1. BET surface areas for prepared powders calcined
at different temperatures

Calcination temperature (°C) Surface Area (m? g™')
700 8.9
800 5.4
900 3.8
1,000 2.2
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Fig. 3. Initial charge—discharge curves for prepared samples

calcined at different temperatures, recorded by cycling
in a voltage range of 2.5-4.6 V at a current densities

of 20 mA g™
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Table 2, Compositions of LLOs powders calcined at 900°C
after being supplemented by lithium sources (0—12
wt.%), as determined by ICP-OES

Mole ratio

Samples
Li Mn Ni Co

Bare (900°C) 1154 0.556 0.183 0.107

3 wt.% excess 1,158 0.553 0.183 0.106

6 wt.% excess 1.159 0.554 0.182 0.105

9 wt.% excess 1.164 0.552 0.179 0.105

12 wt % excess 1.169 0.552 0.176 0.103
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