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Synthesis and Characterization of Spherical LiNiggC0y:Mng 10, Particles with
a High Tap-density

LU Lei, ZHONG Wei-Pan, YANG Hui

(College of Materials Science and Engineering, Nanjing University of Technology, Nanjing 210009, China)

Abstract: Spherical Niy3Coy;Mn,(OH), precursors with a high tap-density and a narrow size-distribution were
synthesized via coprecipitation using NaOH and NH;-H,O as the precipitation and complexing agents. Spherical
LiNig3Coy1Mng 0, particles were then prepared by sintering the mixture of this precursor and LiOH-H,O. The
prepared materials were characterized by XRD, SEM, TEM, TGA/DSC and galvanostatically charge/discharge tests.
The results indicate that secondary spherulites of the precursors are formed by aggregation of crystals but not by
elongated crystals. The reaction time shows a significant effect on the morphology, size-distribution and tap-density
of the precursor. The LiNi,3Coy;Mny 0, powders calcined under 750°C for 16 h exhibit a spherical morphology
with the highest tap-density (2.98 g/cm®) and the largest initial discharge capacity (202.4 mAh/g). More than 92.3%
of the capacity is retained after 40 cycles. In addition, the cell delivers a discharge capacity of 174.1 mAh/g at 3C
rate.
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Fig. 1 XRD patterns of the precursor prepared in (a) N,; (b)
air (reaction time=16 h, pH=11.0, NH;/M=1.25)
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Table 1 lggs)/l(104) ratio, grain size L, tap-density and Li
content dependence on calcination temperature
Samples 1<°3/3;{i(;°4) L%/ nm Ta(zi:il)ty/ Li/M®
s65 1.293 30.23 2.90 0.99
s70 1.610 44.30 2.96 0.98
s75 1.628 57.43 2.98 0.98
s80 1.421 66.17 2.95 0.94
s85 1.234 71.53 2.92 0.91

a-Average crystal size of (003), (001) and (104) calculated by Scherer
formula; b-Li mole content in the LiNij3CoyMny O,
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