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Fig.1  X-ray diffraction patterns of LiLa
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Table 1  Ionic radius and M-O bond energy 
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Fig.3  The initial charge-discharge curves of the LiLa
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Table 2  The initial discharge-capacity and the discharge to char- 
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Table 3  The discharge capacity of the LiMn
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Discharge capacity/mAh·g

-1

 Cycle 

number 

x=0.02 x=0.05 x=0.07 x=0.09 

1 123.28 122.29 99.14 82.80 

5 112.37 117.35 93.41 79.48 

10 103.25 111.90 88.93 76.14 

 

2.4.2  ���� La ��� 

M 4PQ� LiLa

y

Mn

2-y

O

3.95

F

0.05

���*+���

� � ) * + ( � � � � � O � M 5 P Q �

LiLa

0.02

Mn

1.98

O

3.95

F

0.05

���)*+\`���)*

+(�����O� 

@M 4 TU�W�C LiMn

2

O

4

���Xv���

LaZF Tl��������f:,-�3? XY

�!_"#y�0.04%����	
���D+EFG

,HI La

2

O

3

�BC�45����,-��A�X

Y� LiMn

2

O

4

mn7���� F  ¡XYP¢£�

LiMn

2

O

3 .95

F

0 .05

��� 30 (����*+���

111.90 mAh/g�	
��� 122.29 mAh/g���¤h

`� 90.8%�C¥���Xv��#y$0.02%��� 

 

 

 

 

 

 

 

 

 

� 4  LiLa

y

Mn

2-y

O

3.95

F

0.05

Qvq#Z!�¥Q¦< 
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Effects of Doping Elements Lanthanum and Fluorine on Structure and Electrochemical 

Performance of Spinel LiMn

2
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Abstract: The effects of the doping elements such as La and F on the phase structure, the morphology, the activate and electrochemical 

properties of the spinel LiMn

2

O

4

 cathode material prepared by high temperature solid state reaction were investigated by means of the 

X-ray diffraction (XRD), scanning electron microscope (SEM) and battery testing system this paper. The results showed that the initial 

discharge capacity of the LiMn

2

O

4-x

F

x

 sample decreased, and the cyclic stability of the specimen increased and then decreased with 

increasing of the content of the replacement elements Fluorine. The capacity ratio of discharge to charge and the cyclic stability of the 

LiMn

2

O

4

 sample were improved with the manganese and Oxygen partial replaced by La and F, respectively. The LiLa

y

Mn

2-y

O

4-x

F

x

 sample 

was composed of single-phase spinel LiMn

2

O

4

 when the content of the doping elements La and F was minor, the particles of the specimen 

were spheroid or sphere, and the sizes of the particles were 0.5~2.5 µm. The discharge-capacity of the LiLa

0.02

Mn

1.98

O

3.95

F

0.05

 sample was 

123.6 mAh/g and 114.6 mAh/g after the first and the 30th charge/discharge cycles, respectively. 

Key words: spinel LiMn

2

O

4

; cathode material; ion doping; structure; electrochemical properties 
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