







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature energy

	review articles

	
                                    article


    
        
        
            
            
                
                    	Review Article
	Published: 31 December 2018



                    Characterization and performance evaluation of lithium-ion battery separators

                    	Marie Francine LagadecÂ 
            ORCID: orcid.org/0000-0002-6214-51711, 
	Raphael ZahnÂ 
            ORCID: orcid.org/0000-0003-0223-06971 & 
	Vanessa WoodÂ 
            ORCID: orcid.org/0000-0001-6435-02271Â 



                    

                    
                        
    Nature Energy

                        volumeÂ 4,Â pages 16â€“25 (2019)Cite this article
                    

                    
        
            	
                        26k Accesses

                    
	
                        446 Citations

                    
	
                            19 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Batteries
	Electrochemistry
	Materials science


    


                
    
    

    
    

                
            


        
            Abstract
Lithium-ion batteries (LIBs) with liquid electrolytes and microporous polyolefin separator membranes are ubiquitous. Though not necessarily an active component in a cell, the separator plays a key role in ion transport and influences rate performance, cell life and safety. As our understanding of separator properties and the interactions between the separator and the electrolyte deepens, it becomes evident that there are opportunities for improving separators to help meet the greater demands that new applications place on LIB technology. Here, we review the impact of the separator structure and chemistry on LIB performance, assess characterization techniques relevant for understanding structureâ€“performance relationships in separator membranes, and provide an outlook on next-generation separator technology. Insights from this Review indicate that LIB performance can be improved by taking into account the interplay of the separator with its surroundings and indicate that, in the future, separators will be designed to play a more active role in LIB operation. Current and emerging characterization techniques will play an important role in guiding this evolution in separator technology.
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                    Fig. 1: Separators in LIBs.


Fig. 2: Links between properties and performance.


Fig. 3: Separator structure and degradation.
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