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Table 1  Component analysis of LiCoO
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Fig.1  XRD patterns of LiCoO
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Table 2  Lattice parameters of LiCoO
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Sample a/nm c/nm c/a V/nm
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C0 0.28166 1.40627 4.9927 0.09662 1.05 

C1 0.28169 1.40640 4.9927 0.09665 1.20 

C2 0.28191 1.40740 4.9924 0.09686 1.07 
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Fig.2  SEM morphologies of LiCoO
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 samples: (a) C0, (b) C1, and (c) C2 
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Fig.3  SEM morphology (a) and EDS spectrum (b) of small  

particle in C1 sample 
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Fig.4  Initial charge-discharge curves of LiCoO
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Fig.5  Discharge cycling performance and capacity retention rate  

of LiCoO
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Fig.6  Rate capacity of LiCoO
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Table 3  Discharge capacity of LiCoO
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Fig.7  Electrochemical impedance spectroscopy of LiCoO
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Table 4  Fitted data from EIS spectra of LiCoO
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Fig.8  Cycling performance of LiCoO
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 samples tested by pouch 
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Synthesis of Mg-Y Co-doped Cobalt Oxide Cathode Material and Its Performance at 

High Voltage  
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Abstract: In order to improve the lifetime of the lithium-ion battery, Mg-Y co-doped LiCoO

2

 was prepared by high temperature solid 

phase synthesis, with Co

3

O

4

, Li

2

CO

3

, Mg(OH)

2

 and Y

2

O

3

 as raw materials. The structure and morphology were characterized by X-ray 

diffraction (XRD) and scanning electron microscpoe (SEM). The results show that the battery achieves the best electrochemical 

performance when the cathode is doped with 0.10wt% yttrium and 0.20wt% magnesium. the results of electrochemical performance show 

that the initial discharge capacity is 212 mAh/g at 0.5 C, 3.0~4.6 V and the outstanding capacity retention is 96.3% after 50 cycles at 

3.0~4.6 V. The discharge capacity of co-doped LiCoO

2

 at 4.0 C remains 60.4% of the discharge capacity at 0.2 C, while that of LiCoO

2

 

doped with only Mg is only 54.9%. 
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