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Abstract 
Separators play a crucial role in determining both the safety and the electrochemical 
performance of batteries. However, conventional polyolefin-based membranes exhibit several 
limitations, including poor electrolyte wettability and an uneven pore structure that hinders 
homogeneous ion transport. In addition, their fossil-based origin, non-biodegradability, and 
solvent-intensive manufacturing processes are increasingly at odds with the sustainability 
requirements of the evolving battery value chain. Electrospinning oAers a powerful strategy to 
overcome these limitations. As a versatile and scalable technique, it enables the fabrication 
of self-standing nanofibrous membranes characterized by high porosity, interconnected pore 
networks, and improved electrolyte wettability and uptake. Furthermore, the ability to 
precisely control fiber diameter, membrane thickness, and composition allows separator 
properties to be tailored to specific battery chemistries and operating conditions. This 
contribution presents recent results on electrospun polymeric separators, tested in lithium-
ion cells with diAerent commercial cathode chemistries and with ionic liquid electrolytes 
under extended cycling. It also introduces the development of a fully biodegradable 
separator, based on sustainable, low environmental impact materials, designed to combine 
robust electrochemical performance with end-of-life circularity. Together, these findings 
demonstrate that electrospinning represents a viable and industrially scalable approach to 
developing safer and greener separators for next-generation batteries. 


