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Preparation of Li-rich manganese-based 0.5Li,MnO3-0.5LiCopsM ngs0, Cathode M aterials by
Co-precipitation Method for Lithium lon Batteries

LI Wenming, QIU Maogin, YANG Zeheng, ZHANG Weixin
(School of Chemistry and Chemical Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Li-rich manganese-based 0.5Li;Mn0Os-0.5LiCoysMn, 5O, cathode materials for lithium ion battery were prepared by a
co-precipitation method and subsequnet lithium mixing and calcination. The phase composition, morphology and structure, valance
state, particle size distribution and tap density of the prepared samples were characterized by X-ray diffraction, field emission
scanning electron microscopy, transmission electron microscopy, X-ray photoelectron spectroscopy, laser particle size analysis and
tap density measurement. The electrochemical performance of the samples was analyzed by means of charge and discharge tester.
The results show that the sample prepared by co-precipitation at a low stirring speeds has a solid spherical morphology, which is
assembly of massiverod-like primary particles. The sample prepared at high stirring speeds has a morphology of dispersed microrods.
The as-prepared solid sphere sample exhibits a greater tap density of 1.7 g/cm® and better electrochemical performances (i.e.,
discharge capacity of 233.8 mA-h/g at 0.2 C rate, 2 C/0.2 C specific discharge capacity ratio of 62.2% and capacity retention up to
90.8% at 0.5 C rate after 100 cycles), compared to the dispersed microrod sample.
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Fig. 1 XRD patterns of LR-L and LR-H samples
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Fig.2 FESEM images of LR-L and LR-H samples
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22 ELEFMEE

B9 SAS A4 HE 3 28 T 49 15 o 11 HELAL 22
REXTEG o FEAN[R] 5 22 71 9 b 1 AR A4 4 e i v
LB 9a. B 9b fin. MFRHEE 45V LA,
WAL OB LibMnOs 414> 8 i 4k, LiT A
Li;MnO; H it . LR-L A1 LR-H £ 5 18 K 78 7
HL R 70 ) 83.1%A11 80.6%, 778 il H it FE
B EARL R AN T SE M R AR LR & O
HE5IEWM B R AR B, FEAA AR,
B IRFE A E B K. LR-L £ 0.2 CJUH L A&
J9233.8 mA-h/g, & T LR-H ¥£ 1 £ 215.6 mA-h/g.
M 1C. 2C. SCERMEHRT, LR-L ML
AN 183.7.144.1 F1 107.8 mA-h/g,2C/0.2C
ML AR 62.2%, 53 S T /EH R &
N LR-H fJ3 L EE 2 B (1 €22 C.5 C 43514 159.5.
107.8 #1 79.2 mA-h/g, 2C/0.2C JHH AR
50.1%).

K| 9¢ & LR-L 1 LR-H 7£ 2.0~4.7 V KX
6] PRI A AR 22 45 1 il 2 (CV B 2R) . I RPRE S 1) CV
Bk B 2R, 3.18 V A4 KA IER R T
Mn*/Mn* (B B, BPAEES T M Li;MnOs 2 )
i eI LT, 3,73 VR RET Co’/Co™ AL R
s FERCERIEFE TR AL T 3.31 VLA AR i e 8 U
XN Li N ZAR MnO, 450 B, 55— AN
T 3.45 V /2 A7 B8 SR 36 BT Co/Co™ I Ji
S

Fig.

9 Electrochemical performances of LR-L and LR-H
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