
� 38� � 6� ��������	                               Vol.38, No.6

2009�      6�                         RARE METAL MATERIALS AND ENGINEERING           June 2009

�����2008-09-07

���	����863	
��
(2007AA05Z114)���������
(07GG002-002)���������
(07GG002-021)


��
�������1983���������� !��"#$�%��� &' 610064�E-mail: eyong3834.student@sina.com.cn�

()*+,-./�01�23/45,028-85407335�E-mail: ygchen60@yahoo.com.cn

V

2.46

TiFe

0.54

-Ni ���������	
�

���������	
���


(������� &' 610064)

� ��V

2.46

TiFe

0.54

6789" Ni:;6<&2=>? 850~1100 �@ABCDEF�GH 5 min�IJKEFLMN

OPQRST2U�VWXYZ[\ XRD T SEM]EDS^_`ab�EF>�V

2.46

TiFe

0.54

6789" Ni :cHd�

K VeTieNi Xfg�P&KfghHi�jhHiXkMlEFLMXmnopk[?hHiX*qB�Ni :rs

tuv?6789aw[2U�xyFz{|�lEFLMXmn�2=X2U�}UVWT~�2��M��p��

���2���p�>���? 900 �G������� 466 mAh/g[\EF>�2=X����V��K��[

������������67�2U�VW�EF

�������TG139.7 ������A �����1002-185X(2009)06-1100-04

V��������	
 Ni-MH��
����

��������������� !"#$

[1~4]

%&

'	
 V��������(���)�* V+,-

./0�1234���567�� 8�9:;%

FeV

80

<=��'>?@AB VCFe 2?�*DE�F

D����+,G)�* VHIAJKF�L� FeV

80

<=��;M
���N199OJPQRS%TU

V1W�XY<Z[�V

2.46

TiFe

0.54

��T V-Fe-Ti\D

��<��]^��_`a�bc��< V/Fe�(d

efIG FeV

80

<=��>2%g��V

2.46

TiFe

0.54

�

�T KOH�h<ij�_`k_lb�mnopqb

rs%tu' V���vw�>xyz{|% 

}-~ AB

5

��������Z[��-���

����k_bcC��bcCnopqb�K 8

����

[5~7]

%N1� �	
�v�b�����~

V���Ncz���%Dong-Myung Kim��

[8]

��

Z[�V

0.9

Ti

0.1

G Ni ������������v�

� Ni������m��G Ni�=� VNi

3

HPR�

Ni� VNi

3

��z	�� V

0.9

Ti

0.1

����_`bc�

� ¡%TS5Y<�¢ V

2.46

TiFe

0.54

����G Ni

����;R���~���8���G£����

�¤~I���8��¥¦~��§?bc�¨©% 

��������

;M�����(���)¦eª
«V>99.9%�

Ti>99.6%�Fe>99.8%%��T¬­®¯°.±²³´

µ<��¶·¸;K�X�¹º»¼·¸ 5 ½%¾¿

��À��ÁÂTÃ­<��ÄÅ 74 µm1°%�À

�ÆÇÈ°«���TÉÊ�»7Ë<Ì. 400 Ío

Î°�ÏÐÃ 15 min�g�}Ñ�) H

2 

(4 MPa)�²

ÒÅÓ¥Ô��ÕTHz¥¦°ÏÐÃÖe��% 

×ØÙ�I
 1:1����G Ni�ÚT210�Û�

�¦
 0.5~1.0 µmÜÖe���TÝÞ Nißà²áR

Áâã
 10 mm�äå���ß�áæ
 20 MPa%

¢��ßÌ.ÐÃçèé<T�¥°�����ÐÃ

¦T 2×10

-3 

Pa1°���¥¦ê 850 ÍëÅ 1100 Í�

ì= 5 min�íé²Ò%
eî�������=�R

eë_�~��ß�� XRDeî�ïðñ¦ 0.04°/s�

òó
 Cu� KαÔô¢��ßõ;ö÷�~�øv�

� SEMù EDSeî% 

����_`bcúXT\ ûü\��ýþ�

��Ì<���oÎ¥¦
 30 Í%�<�����

����	
�	���1��ü Ni(OH)

2

/NiOOH


�����Hg/HgO
�I�����h
 6 mol/L�

KOH ±�h%����TÖ���É¦
 100 mA/g

�	
°Ö� 8 h��Ì 5 min��T 30 mA/g���

�É¦	
°����úX�ø��

–0.6 VÚH

~. Hg/HgOÜ%�����l_��T���¦� 

50%�ì���ób�_úX�ïðñ¦
 0.1 mV/s�

ïð�
��
–5~5 mVÚH~.ý��
Ü% 



� 6�                               ����,V

2.46

TiFe

0.54

-NiEF2=2U�VWXIJ                             �1101� 

��������	
�

�����XRD � SEM (EDS)�� 

� 1' V

2.46

TiFe

0.54

-Ni����� XRD��%N

1� ���T��W���B� bccù fccH�H�

bcc H
 V �����fcc H
 Ni%í���¥¦�

���bcc H�@�� !"#$��%,&fT'

()*�m fccH@�G bccH@�+¦I� ,9%

� 2 '����øv� SEM -.�ù� EDS DEe

/eî0ó%�-����V

2.46

TiFe

0.54

����G Ni

�T�¥°ZP8DE�H123�Ni! V

2.46

TiFe

0.54

��23�VCTi! Ni<23�� Fe�S4�23%

56�Ni�23ñ�A9. VCTi%23��7�K

2 ?��8v=-R8><=9�m3<=9�:¦

í��¥¦����,9%�<�A
 Ni����B


 V

2.46

TiFe

0.54

�����C
<=9% 

V

2.46

TiFe

0.54

�����v� Ni�������T

<=9�	�°��;c<^�H��%� Ni�(d

=â*. VCTi�Ni! V

2.46

TiFe

0.54

>?23��7�

K bccH�%,&f)*% 

������	
���

� 3 '§��T����@.]9ì���0

ó%N1�A�£���������á' 0.65 V�

������á¡B��%í��¥¦,9���Û

C� ���T 1000 Íì� ]9D�í�ýEO

J%NF���T����_`k_bcK 8��% 

 

 

 

 

 

 

 

 

 

 

� 1  V

2.46

TiFe

0.54

-NiEF2=X XRD�  

Fig.1  XRD patterns of the V
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Fig.2  Cross section SEM images and EDS analysis of element distribution in the V
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Fig.3  Characteristic discharge curves of the V
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Fig.4  Linear polarization curves of the V
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Table 1  Exchange current density of the V
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 8.06 12.00 14.89 19.51 25.06 31.37 
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Fig.5  The discharge capacities vs. cycle number of the 
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Fig.6  The maximum discharge capacity of the electrodes treated 

at different temperatures 
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Electrochemical Properties of Sintered V
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Abstract: V
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 alloy granules and Ni powder were mixed and pressed into electrodes greens, which were sintered at 850∼1100 � for 5 min. 

The influences of sinter temperature on the morphology and the electrochemical properties of the sintered V
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-Ni electrodes were 

investigated. XRD and SEM (EDS) analysises show that the V, Ti and Ni elements interdiffuse between the granules and Ni powders took places, 

resulting in forming a diffusing interlayer, its thickness increased with raising of the sintering temperature. The alloy granule surfaces were coated 

by the Ni powder. The results of electrochemical measurements show that the electrochemical catalytic property and exchange current density 

increased with raising of sinter temperature. The maximum discharge capacity increased first, then decreased with raising of sinter temperature, the 

peak value is about 466 mAh/g at 900 �, Moreover, the cyclic stability of the sintered electrodes was also improved. 

Key words: vanadium-based solid solution; hydrogen storage alloys; electrochemical property; sintering 
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