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Fig.1  XRD patterns of Mg

1-x
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Ni alloys 
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Fig.2  The XPS spectra of the Mg

1-x

Sc

x

Ni alloys: (a) O1s; (b) Mg2p; and (c) Ni2p3/2 
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Fig.3  Discharge capacities of Mg

1-x

Sc
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Ni alloys as a function of  

cycle number 

 

� ���Mg

1-x

Sc

x

Ni �����	
�� S

n

�

Table 2  The cycling capacity retention rate S

n

 of Mg

1-x

Sc

x

Ni  

alloy electrodes 

Alloys S

5

/% S

10

/% S

15

/% S

20

/% 

MgNi 40.1 24.5 19.9 17.9 

Mg

0.99

Sc

0.01

Ni 48 28.1 21.7 18.6 

 

�����Mg

0.99

Sc

0.01

Ni ���	
����

�����
 MgNi ���	
�������

Mg

0.99

Sc

0.01

Ni ���	
 S

10

� MgNi ���	��

14.7%����� Sc �� Mg �������	
�

 !"#$%&
 XPS '()*+���� Sc 
,

-��./012��+&
3456�789:�

;5<����	+&
34=>4?���	��

@A
BCDE�F�,-�� Sc��GH���	


� !"#$ 

���������	
����

2.3.1  ������� 

�I�:�JK(high rate dischargeability�LM

HRD)?+N���	OKP#J
QRS�#TU$

� 200 mA/g
�VW6X���	9� 3.5 h�YZ

10 min [�'\�]^
�VW6:�_`_�a

–0.5 V(vs. Hg/HgO)$���	
�I�:�JK

HRD

n

bc�defghi 

50

×100%

n

n

n

C

HRD

C C

=

+

                   (2) 

f< C

n

+j�:��V I

n

:�_`_�ak��


:���(mAh/g)�C

50

+j���	8��V I

n

:�

_`_�a[�YZ 30 min�l[m� 50 mA/g
�

VW6:�_`_�ak
:���(mAh/g)$ 

+ 3<n�o MgNip Mg

0.99

Sc

0.01

Ni���	8

]^:��VW6d
 HRDq$Qr&�����8

��
:��VW6d�Mg

0.99

Sc

0.01

Ni ���	
�

I�:�#JCs� MgNi ���	
�I�:�#

J$�:��VW6t 200 mA/gk
�I�:�JK

HRD

200

t��,-�� Sc [�HRD

200

u MgNi ��


 68%vwx,y Mg

0.99

Sc

0.01

Ni��
 88.7%�xz

{6t 30.4%$|Qr&�����F.���	


�I�:�#J�}:��VW6
x,7~���

BC?u�:��Vx,��;�a
����
�

�������	
Q�����$ 

 

� ���Mg

1-x

Sc

x

Ni ����� HRD 	�
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Study on Electrochemical Characteristics of Mg-Based  

Hydrogen Storage Alloys with Sc 

 

Liu Zili, Liu Xinbo  

(Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China) 

 

Abstract: The Mg

1-x

Sc

x

Ni (x=0, 0.01) hydrogen storage alloys were prepared by mechanical alloying. The XRD test results showed that 

the alloys were amorphous alloys. The XPS test results indicated that the addition of Sc weakened the degree of oxidation on the alloy 

surface, and increased the atom ratio of Ni/Mg at the alloy powders’ surface. The electrochemical test results showed that the addiction of 

Sc improved the electrochemical properties of the alloy electrodes. The discharge capacity, the cycle capacity retention rate S

10

, HRD

200

, 

the exchange current density I

0

 and the limited current density I

L

 of Mg

0.99

Sc

0.01

Ni alloy electrodes were 10.5%, 14.7%, 30.4%, 202.7% and 

77.8% higher than that of MgNi alloy electrodes’ , respectively. 

Key words: Mg-Ni hydrogen storage alloys; mechanical alloying; electrochemical properties; Sc 
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