
� 38� � 7� ��������	                  Vol.38, No.7

2009�      7�    RARE METAL MATERIALS AND ENGINEERING   July  2009

�������2008-10-26���	
����2009-05-12

�������	
	1969��	��	����	������������, �� �� 410083, � : 0731-8836822, E-mail: 

csulmz@163.com

Li

3+x

V

2

(PO

4

)

3

��������	
�

�������

(������� �� 410083)

� ����������	
����� Li

3

V

2

(PO

4

)

3

������������� Li

3+x

V

2

(PO

4

)

3

(x=0.02, 0.04, 0.05,

0.06)��� XRD�SEM���� !" Li

3+x

V

2

(PO

4

)

3

#$%&'()*�	�!+,-./0123456789:

SEM !;<4=�>?(@AB Li

3

V

2

(PO

4

)

3

CDEF'G�23�HI:���JK !'(4LM=���NO4

!+�PQJKRS���%&;<4Li

3.04

V

2

(PO

4

)

3

TUVO�WXY��ZS�PQJK�

���������:Li

3

V

2

(PO

4

)

3

:=6:����

��	
���TM912.9 �����A ����1002-185X(2009)07-1184-04

��������	
����������

��������(xO

m

)

n-

(x=P,S,As,Mo�W)����

������ !"#$%&�'()�����*

��+,-./0123145/06�7�89�

�:;<=>++?@ABCDEFGH

[1]

1.�D

IJKLMNO
P*��+,-./0

[2]

�QR�

����*��+,-./0MN�� *��+,

-./0�S2#$TH

[3~11]

��U7����

Li

3

V

2

(PO

4

)

3

VW6�XY�Z[�\]�+�^_`

aIRbcde�fg1JhN	iLiFePO

4

aIj]

������-./0

[12]

1klmn4/0o�'

(�pR1qrLi

3

V

2

(PO

4

)

3

&N-.Jstuv�w

xyz	Li

3

V

2

(PO

4

)

3

_`aIX{1|}	~��_

`aI�
�X]�������*|}D����

���l�M���1�����\]�o�a��


a��1Q�����v�T���� *��|

}�Li

3

V

2

(PO

4

)

3

-./01#$¡¢[�*��n

���<�£�+�^aI�¤¥�

���� �

¦ LiOH·H

2

O<V

2

O

5

<NH

4

H

2

PO

4

�§¨©(�ª

§¨©«[ 25%)¬®M Li

3+x

V

2

(PO

4

)

3

(x=0, 0.02, 

0.04,0.05, 0.06)��^¯[i°�±² 4 h1³�0=

´°�o��µ�¶·��¸¹W 300º»¼½ 4 h1

p¾W 750º¿À 20 h1ÁÂÃpÄÅÂD�

¬ Li

3

V

2

(PO

4

)

3

:C:PVDF=8:1:1 �Æ[i°�o�

¾ÇÈ1ÉÊËÌ¾�M-.È��*ÈNÍ.11

mol/L LiPF

6

/EC+EMC+DMC=1:1:1(�Îi)1Cellgard-

2400�ÏÐ"ÑÒNÓÒ1�=Ô¶·�ÌÕ�Ö×

ªØM CR2025�ÙÚ+,�� 3.0~4.2 V+?��l

ÛÜ=>+Ý��

�v CS800Þm�ßàáâ(Eltarãä, åk)n

�M/0ª��[ÛÜ´æç�v PANalytical B.V.

ãä X'Pert PRO � X èéêèâ(ëì�)n/0Û

Ü�í´æç�v JEOL ãä JSM-6380LV îï+�

ðñò(ók�)nÝôÛÜ�£´æç�võö÷ø

+��ùãäú��û+ CT2001A �=>+aIá

ÝânÝôÛÜ=>+aIáÝç+,�+�^qü

�+.�éa.�ýé�þ��� CHI660B +�^

%&�þ�M� 

������	
�

���� Li

3+x

V

2

(PO

4

)

3

��� XRD �	�

��

�

� 1��N¡¢| Li[Ýô� XRD�	�� PDF


��Èn1D�1�M�ÝôN Li

3

V

2

(PO

4

)

3 

�

�U7���1���}í�����|} Li

+

µ��

~� Li

3

V

2

(PO

4

)

3

��U7����¢�D��1Á

�|} Li[�¡¢1êè�����17�êè��

����Á|} Li[���R��1p¾��� � 

�����Li

3+x

V

2

(PO

4

)

3

���
���	�

� 2N Li

3+x

V

2

(PO

4

)

3

Ýô� SEMÈ�D�231

|*nÝô�
!"#�£��ð�¤¥�Á�|}

Li [��$1Ýô�
!"#�%1& Li [�$�

0.06 �, 
!"#���$1R'�£�NX()�

5±���£���DI�«[�*n"#*��+

�&v�,1*-«[1+�&v.-���



� 7�                               �����Li

3+x

V

2

(PO

4

)

3

�	
�������                              �1185� 

���� Li

3+x

V

2

(PO

4

)

3

�����������

� 3 N Li

3+x

V

2

(PO

4

)

3

Ýô� 0.2 C /0=>+�

��!=>+ýé�N)1WiX1¦Ýô��!=<

>+Z[23450�* 1�D��1Li |}n� 

 

 

 

 

 

 

 

 

 

 

 

� 1  Li

3+x

V

2

(PO

4

)

3

��� XRD�� 

Fig.1  XRD patterns of Li
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Fig.4  Electrochemical cycling performances of Li
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Abstract: Stoichiometric and lithium-rich Li

3+x

V

2

(PO

4

)

3 

(x=0.02,0.04,0.05,0.06) for lithium batteries was prepared by a carbon-thermal 

reduction (CTR) process. The properties of the Li

3+x

V

2

(PO

4

)

3

 were investigated by X-ray diffraction (XRD), scanning electron microscopy 

(SEM) and electrochemical measurement. The results show that the samples have monoclinic structure, without any other phases in 

samples. The SEM images exhibit that the surface structure of the primary particles is clearly improved. The measurement of 

electrochemical performance shows that the cycle ability and the first discharge capacity are also improved with the doping of lithium. 
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