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Na ion battery : 

Important Issue about Na ion battery: 
            a) Electrode (cathode & anode) materials. 
           b) Suitable electrolyte.  

1) Power output efficiency. 

2) Longer life. 

3) Cost & abundance. 

  



Background: 



Related in group: 

 Our Electrodeposited Copper sulphide may be used as an active 
materials for Na ion battery.  

MoS2 based materials can also be used as anode materials. 
 Overall this paper brings an idea about electrochemical study of Na 

ion battery as well as electrode materials characteristic in different 
condition.     



Introduction: 

 A key issue with Na-ion batteries is the development of active materials 
with stable electrochemical reversibility through the understanding of 
their sodium storage mechanism. 

 Metal sulfides ( MxSy , M = Co, Cu, Fe, Mo, Ni, Sn, W ) have been 
extensively explored as negative electrode materials for rechargeable 
batteries because of its abundance, low cost, and environmental 
friendliness of Sulphur. 

 Digenite (Cu1.8S) with hollow octahedral structure were first time uses 
as an active anode materials for sodium ion battery. 

 Based on crystallographic study of the Cu1.8S interstitial sites for Na ions 
are determined an essential role on structural stability and long term 
cycle life. 

 To optimize sodium storage property two important parameters, such 
as the electrolyte and a wide voltage window (0.1-2.2 V) are thoroughly 
investigated. 

 A detailed reaction mechanism is elucidated through X-ray diffraction 
and transmission electron microscopy (TEM) studies. 
 

 
 
 

  



Synthesis & Characterization: 





Electrochemical performance: 
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Electrochemical performance: 







Na insertion mechanism: DFT and crystallographic study. 

 8 Td. sites, 13 Oh. Sites are available for Na ion 
insertion.  

 Cu atoms are close to tetrahedral sites, Na ion more 
likely to octahedral sites. So that 6 S atom surrounded 
by one Na atom.  
 



                                                  Conclusion: 
 

 Digenite (Cu1.8S) was studied as a anode materials for sodium ion 
battery. 

 An wide range of potential window (0.1 to 2.2 V) and electrolyte 
performance were optimized for Cu1.8S hollow anode. 

 Cu1.8S anode electrode shows a reversible charge capacity of 
250mAhgm-1 and a high Coulombic efficiency of 100% over 1000 
cycles at a high rate of 2C in a potential range of 0.5-2.2 V versus 
Na/Na+ without irreversible phase transformation and structural 
collapse. 

 This finding of Cu1.8S can give a way to develop new intercalation 
materials, and enhanced sodium storage properties can be 
achieved by engineering size and geometry, and doping of foreign 
materials.    


