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Sodium ion battery (SIB) systems are very crucial 

alternatives for lithium ion batteries. Nonetheless, SIBs have 

some obstacles that need to solve for large-scale applications. 

For instance, effective anode material, which can host large 

sodium ion, is essential to progress [1].  

 

Carbonaceous materials, metal oxides, metal sulfides and 

metal selenides are commonly studied as anode materials for 

sodium ion batteries [2-4]. Bond between metal and 

calcogenide is weaker in M-Se than M-S, for this reason 

metal selenides are more convenient to reversible reactions 

during charge/discharge process. And also, metal selenides 

has higher electrical conductivity than metal sulfides [5]. 

 

The main problem of metal selenide is volume expansion 

caused by the introduction of more than one sodium ion into 

the structure. The volume expansion causes the structure to 

deteriorate and collapse, thus rapidly reducing the cycle 

capability. As a solution to this problem, synthesis of 

nanostructured metal selenide, carbon modification method, 

control of the cut-off voltage, and determination of the 

appropriate electrolyte have been reported in the literature 

[6].  

  

Herein, tin selenide (SnSe has high theoretical capacity as 

780 mAh/g) was synthesized via high energy ball milling 

(HEMB) method which is not only low cost but also 

environmental friendly. Initially, synthesis conditions were 

optimized then electrochemical test were made in SIB half 

cell systems. Tin Selenide was prepared as an electrode 

material by adding sodium alginat binder and carbon super P 

conductive agent with ratio of 8:1:1, respectively. 1 M 

NaClO4 dissolved in EC/PC solution (1:1 v/v) with addition 

of 5% FEC. Surface morphologies and elemental analysis 

were made by SEM and EDX, respectively. 

 

Figure 1 a) shows XRD patterns of SnSe synthesized at 25 

Hz and different times. First charge/discharge capacities are 

shown in Figure 1 b). 2 hours synthesis time was sufficient to 

obtain orthorhombic phase of SnSe and it had the best 

charge/discharge capacity of 611 mAh/g at first cycling 

performance. Then, the electrode performances were 

optimized with investigation of the binder, electrolye and 

conductive additives.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. a) XRD pattern and b) 1st galvanostatic 

cycle of SnSe anode synthesized via HEBM (current density 

is 0.027 A/g and voltage range of 0.05-2 V). 
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