
� 38� � 4� ��������	     Vol.38, No.4

2009�      4�                        RARE METAL MATERIALS AND ENGINEERING           April 2009

�������2008-03-29���	
����2008-11-13

�������	
����2042015�

������ ����1982 ������������ ������� !"#$��� 100083�%&'010-62326511�E-mail: 

jane2006198@163.com

V-7.4Zr-7.4Ti-7.4Ni ��������	


� ������� ��	�


(������ ������� !"#$��� 100083)

� ��()*+ Zr,V,Ti,Ni ��-./0�123 V-7.4Zr-7.4Ti-7.4Ni 4��5)�6789,:;%9< X

=>?=@A4�B78CDEFGHIJ�KL3MNOPQ4�BRS PCT T>�UVWX�YZ[\�]^A

_[\�`aGHbcdefgh'i4�/j6EF�k6/ V lmn��o6/ Laves 6pq$O< 353 K r

4�BRS PCTT>stu7Bv\wx�y�RSzI{/ 3.11%< 2.31%�|zIa�d[\�bcgh'Vl

mn6/_k}~RS6�ARS PCTT>swxB��t7�B��p4�RS PCTT>wx�AZBSX�w�

YZOP/ 358.4 Kd

�����S4�pPCTT>p[\�

�������TG139

+

.7        �� !"�A        �#$��1002-185X(2009)04-0651-04

����� AB

5

�AB

2

� AB�	
���	


��� 2%������������	
����

����� !�	
��"#$%&'()V *

+,-	
./��01 �	
23�4567�

89
7:;<=>?

[1]

)VH

2

�@A	
 B

3.8%�9C! 1018 mA·h/g

[2]

)DEFG./�H3

I�JKL2M1N����OP�����)5Q

RS�TUVWXYZ[� V*+,-	
./TU

1\�H3I]JKL2

[3~5]

�0^_`abcI%�

� V-7.4Zr-7.4Ti-7.4Ni dEFG	
./)e./f

g$ BCCg�hig$ Lavesg�jkgl�mn�

JK�op�qKrs@t8
uvw x 2.0%�

TUyc�����z3�E{|%&�r(}~

[6]

)

DE>�7:�F./	
L2���v]./^ V

*+,-g� Laves g�./89
���%&��

���)�F`%&��KIl�r3I����e

./9
l�p�^�����K�����K

]�������2�K��F��./�	
L

2�gZ[�>�)

�������

�:$ 99.9%v�� Zr�V�Ti �Ni/��� 

KI� 77.8%V-7.4%Zr-7.4%Ti-7.4%Ni(at%)�¡#¢

M£.t�j 0.04 MPa�¤k¥¦�l§¨© 3ªv

«¬0#���qL�tj®¯°±²^¯³��

x´µ¶·¸¹º)»¸¹º¼#½¾���¿�Q

À PCTÁÂÃÄ�/g�ÅÆCÇÈÉ�XRD�Ê)

/g�ÅÆCÇÄ·$Ë·�ÌÍtj#�$ 4%Î

Ï�3%
ÐÏ�93%H

2

O�ÑÒÓ^ÑÒtÈÉÔ9


 PCTÁÂ� Õ3-Ö:×7Â�ÃÄ� XRD�ÊÄ

·$��·��ØÙ%ÚÛ»0Ü:%Úx 0.18 mm

v�ÝÞÃÄ)PCT ÁÂÃÄj��� Sieverts �ß

<�ÝÞ��àÃÄ9
7:�¿$67�353�433

� 673 K) 

����	
���

���������	
���

V-7.4Zr-7.4Ti-7.4Ni./�/gáâ� SEMáâ

�¿ãä 1�ä 2åæ)çä 1^èé�F./$ê 

 

 

 

 

 

 

 

� 1  V-7.4Zr-7.4Ti-7.4Ni4�B�6�� �200 

Fig.1  Optical micrograph for V-7.4Ti-7.4Zr-7.4Ni alloy 
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� 2  V-7.4Zr-7.4Ti-7.4Ni4�B SEM�� 

Fig.2  SEM image for V-7.4Ti-7.4Zr-7.4Ni alloy 
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� 3  V-7.4Zr-7.4Ti-7.4Ni4�~S��B XRD�� 

Fig.3  XRD patterns for V-7.4Ti-7.4Zr-7.4Ni alloy before 

and after hydrogen absorption 
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� 4  MNOPQ V-7.4Zr-7.4Ti-7.4N4�BRST> 

Fig.4  Hydrogen desorption curves at different temperatures 

for V-7.4Ti-7.4Zr-7.4Ni alloy 
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Thermodynamics of V-7.4Zr-7.4Ti-7.4Ni Hydrogen Storage Alloy 

 

Zhao Ming, Song Xiping, Pei Pei, Zhang Peilong 

(State Key Laboratory for Advanced Metals and Materials, University of Science and Technology Beijing, Beijing 100083, China) 

 

Abstract: In this study, V-7.4Zr-7.4Ti-7.4Ni alloy was prepared from high-pure Zr, V, Ti and Ni metal powders. The microstructure of 

alloy was investigated by using optical metallograph, scanning electron microscope (SEM) and XRD. The hydrogen desorbing PCT curves 

have been obtained at different temperatures. The thermodynamic parameters were calculated according to the chemical reaction 

equilibrium equations. It is found that the microstructure of alloy is consisted of two phases, a main phase of V based solid solution phase, 

and the second phase of Laves phase. The alloy has remarkable hydrogen storage properties at room temperature and 353 K, the maximum 

hydrogen desorbing capacities are 3.11 wt% and 2.31 wt%, respectively. From the thermodynamics study it is found that the V based solid 

solution phase is the primitive phase for desorbing the hydrogen and has great influence on the formation of wide flat pressure plateaus on 

the PCT curve; the equilibrium temperature of the hydrogen desorbing reaction was calculated to be 358.4 K. 

Key words: hydrogen storage alloy; PCT curve; thermodynamics 
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