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In SOFC system, the interconnector component that ensures 

Compared to lithium, sodium is one of the most abundant 

elements on Earth, and correspondingly, sodium resources 

are everywhere. Therefore, sodium-based batteries have 

increasing attention as promising alternative to lithium-based 

batteries [1]. In recent years, studies are focused on sulfur as 

a cathode material, because of its high specific capacity and 

abundance. However, S has some crucial problems, which are 

not solved yet such as the sluggish kinetics of the formation 

and decomposition of different polysulfide species [2]. 

Selenium is a 6A group element and has similar properties 

with S. On the other hand, due to its larger volumetric 

capacity and electronic conductivity than sulfur, Se is one of 

the most promising cathode material for Na metal batteries 

[3].  

In this study, to optimize Na-Se batteries, we focused on the 

effect of the binder and the electrolyte salt anion on the 

electrochemical performance. To do so, poly(vinylidene 

fluoride) (PVDF), sodium alginate (Alg.), the mix of 

carboxymethyl cellulose (CMC) and styrene butadiene (SBR) 

were compared in which CMC-SBR binder performed much 

better performance and less capacity fading. Furthermore, to 

investigate different electrolyte salt anion effects, we used 

various electrolytes based on sodium hexafluorophosphate 

(NaPF6), sodium perchlorate (NaClO4), sodium 

bis(trifluoromethanesulfonyl)imide (NaTFSI) and sodium 

trifluoromethanesulfanote (NaOTF) as a salt in the same 

solvent mixture of ethylene carbonate (EC)-dimethyl 

carbonate (DMC) (1:1 by wt.). In comparison with other salt, 

NaPF6 in EC:DMC possess high cycling stability and 

superior specific capacity. In order to increase Se cathode 

utilization, electrocatalyst concept was applied different types 

of metal oxides such as NiCo2O4 and Co3O4. 

Composite with metal oxide electrocatalyst displayed higher 

specific capacity and stable cycling performance than without 

metal oxide. Figure 1 demonstrates the initial  charge-

discharge profiles of composite with/without Co3O4 

electrocatalyst. 
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