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The worldwide increase in energy demand needs to be supported by sustainable energy production and 
storage systems. In this context, the lithium/sulfur (Li/S)  batteries, thanks to the great availability of sulfur 
and its low cost, are the main candidates for next-generation stationary storage applications to support the 
production of renewable energy. Furthermore, the theoretical specific energy of the Li/S batteries is around 
2600 Wh kg-1, well above the values of commercial lithium-ion batteries [1]. However, these batteries are 
far from being commercialized. One of the most important problem is the lithium polysulphides (PSs) 
shuttle between cathode and anode during the discharge, which causes side reactions to the lithium anode 
[2]. An approach to limit this phenomenon is to create nanostructured separators that physically and 
chemically hinder PSs migration. The introduction of cation selective layers or molecules that strongly 
interact with PS anions are suitable approaches to modify the separator membranes. The former can be 
achieved by electrospinning, electrospraying or drop casting a polymer solution on the separator. The latter 
is attained by the introduction of nanofillers upstream or downstream of the separator production 
process[3]. The electrospinning technique also permits to create non-woven separators that have fibers 
with diameters of the order of hundreds of nanometers, which gives to the membranes a very high volume 
surface ratio and a significant porosity [4]. Furthermore, also the electrospun materials can be modified to 
improve their selectivity. The results obtained using different types of modified membranes will be 
presented and discussed. 
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