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

scanning rates 
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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

9

S

8

 

 

Corresponding author: Li Xiaohua, Associate Professor, Senior Engineer, Department of Materials Science and Engineering, Shenzhen 

University, Shenzhen 518060, P. R. China, Tel: 0086-755-86713942, E-mail: lxh@szu.edu.cn 


