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Fig. 1 XRD patterns of Li; 13[NigsMngs]os70, with different

contents of CuO coating
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Fig. 2 SEM images of pristine (a) and 2% CuO-coated (b)
Li; 13[Nig.sMng 5]o.8702
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Fig. 3 TEM images of pristine (a) and 2% CuO-coated (b)
Liy 13[NipsMng 5]0.8702
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Fig. 4 First charge and discharge curves of pristine and

CuO-coated Lij 13[NigsMngs]os70, at 0.1C in voltage range of
2.0-4.6V
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Table 1 The electrochemical performance of pristine and CuO-coated Li; 13[NigsMng s]o.g702

Initial charge capacity at

Initial discharge capacity at

Initial coulombic

Capacity retention after

Sample
P 0.2C/(mAh-g ) 0.2C/(mAh-g ) efficiency/% 100 cycle at 0.5C/%
Pristine 289.0 218.8 75.7 65.2

1% CuO-coated 272.0 210.8 71.5 69.8
2% CuO-coated 245.6 213.7 87.0 79.3
3% CuO-coated 244.1 205.3 84.1 67.4
4% CuO-coated 241.9 195.4 80.8 66.2
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Fig. 5 Cycle performance curves pristine and CuO-coated

Lij 13[NigsMng 5]o.870;, at 0.5C in voltage range of 2.0—4.6 V
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Fig. 7 Electrochemical impedance spectra of pristine and 2%

CuO-coated Li1_13[Ni0_5Mn0_5]0_g702
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Effects of CuO-coating on electrochemical performances of
Li; 13[NigsMny 5]0.870, cathode material

YUAN Hao, WANG Xian-you, HU Liang, YANG Xiu-kang, SHU Hong-bo

(Key Laboratory of Environmentally Friendly Chemistry and Applications,
Key Laboratory of Electrochemical Energy Storage and Conversion of Hunan Province, Ministry of Education,

School of Chemistry, Xiangtan University, Xiangtan 411105, China)

Abstract: In order to improve the electrochemical performance of spherical Li; j3[NigsMngs]g,0, cathode material,
CuO-coated Li; 13[NigsMngs]os70, cathode material was synthesized by heterogeneous nucleation process. The physical
and electrochemical properties of the pristine and CuO-coated materials were characterized by XRD, SEM, TEM and
electrochemical measurements. The results show that the electrochemical properties of the Li; 13[NigsMngs]yg,0, are
significantly improved with proper amount of CuO coating. Especially, the 2% CuO-coated sample exhibits the best
electrochemical properties, which delivers a high initial discharge capacity of 213.7 mA-h/g at rate of 0.1C in the voltage
range of 2.0-4.6 V with coulombic efficiency of 86.9%. Additionally, the 2% CuO-coated sample shows improved
cycling stability with capacity retention of 79.3% after 100 cycles at 0.5C, while only 65.5% for the pristine
Li; 13[Nig sMny 5]o.870, under the same charge-discharge condition.

Key words: lithium-ion battery; Li-rich cathode material; copper oxide surface coating; electrochemical performance
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