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� 1  ;@Aa XRD�� 

Fig.1  XRD pattern of nickel-substrate film 
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Fig.2  SEM images (a~c), TEM image (d), and HRTEM image (e) of the nickel-substrate film at different magnifications   
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� 3  ;@Aa FTIRL XPS�� 

Fig.3  FTIR spectrum (a) and XPS spectra of nickel-substrate film: (b) wide spectrum, (c) Co 2p, and (d) S 2p 
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� 4  ;@A$�8�����a CV�� 

Fig.4  CV curves of nickel-substrate film electrode at different 

scanning rates 

 

� 5 �������	
��������


���GCD�,
��� 0~0.45 V����
��    

!"# 

C=(I∆t)/(m∆V)                           (1) 

$%� &������
�'() C�*+�
�

(F/g)'I�
���mA/cm

2

�'∆t��
,-�s�'

∆V �
����V��� ./01'����
2

� 10320330340350 mA/cm

2

��*+�
�45

2538.732506.732352.932106.731930.7 F/g'67�


�45� 4.7634.734.233.9533.62 F/cm

2

'./

8� 69:�;<
���=>'�
�?@AB'

CDE�;<
��=F'
GHIJ�KL?@M

NO
PQRS�TU'V� 6 W$%XY'Z
�

�=F 5 ['�����
�\]^� 76.1%'_

1`ab]cd�[^ef'Cgab�hijk 

 

 

 

 

 

 

 

 

 

 

 

� 5  ;@A$�8��$bcd�a GCD�� 

Fig.5  GCD curves of nickel-substrate film electrode at different  

current densities 
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Fig.6  Specific capacitances of nickel-substrate film electrode at 

different current densities 
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Fig.7  Ragone plot of our work compared with other data 
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Fig.8  Cycle life of nickel-substrate film electrode 
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Fig.9  EIS patterns and equivalent circuit of the nickel-substrate 

film electrode 
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Abstract: A Co

9

S

8

 film was in-situ deposited onto nickel foam substrate by a hydrothermal electrochemical deposition method. The 

morphology, composition and structure of the as-prepared film were characterized and the electrochemical performances were tested. The 

result show that the as-synthesized Co

9

S

8

 film displays a petal-like morphology and possesses excellent capacitive behavior with a specific 

capacitance of 2538.7 F/g at a discharge current density of 10 mA/cm

2

, which remains to be 1930.7 F/g even at a higher density of 50 

mA/cm

2

. After 1000 cycles at 20 mA/cm

2

, a specific capacitance of 1825.2 F/g still remains, and the capacitance retention is calculated to 

be 72.8%. Even after 1500 cycles, a specific capacitance retention of 61.4% can be retained. 

Key words: hydrothermal electrochemical deposition method; supercapacitor; Co
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