







    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

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 16 February 2006



                    The distillation and volatility of ionic liquids

                    	Martyn J. Earle1, 
	José M.S.S. Esperança2, 
	Manuela A. Gilea1, 
	José N. Canongia Lopes2, 
	Luís P.N. Rebelo2, 
	Joseph W. Magee3, 
	Kenneth R. Seddon1 & 
	…
	Jason A. Widegren3 

Show authors

                    

                    
                        
    Nature

                        volume 439, pages 831–834 (2006)Cite this article
                    

                    
        
            	
                        12k Accesses

                    
	
                        1849 Citations

                    
	
                            16 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
It is widely believed that a defining characteristic of ionic liquids (or low-temperature molten salts) is that they exert no measurable vapour pressure, and hence cannot be distilled1,2. Here we demonstrate that this is unfounded, and that many ionic liquids can be distilled at low pressure without decomposition. Ionic liquids represent matter solely composed of ions, and so are perceived as non-volatile substances. During the last decade, interest in the field of ionic liquids has burgeoned3, producing a wealth of intellectual and technological challenges and opportunities for the production of new chemical and extractive processes4,5,6, fuel cells and batteries7, and new composite materials8,9. Much of this potential is underpinned by their presumed involatility. This characteristic, however, can severely restrict the attainability of high purity levels for ionic liquids (when they contain poorly volatile components) in recycling schemes, as well as excluding their use in gas-phase processes. We anticipate that our demonstration that some selected families of commonly used aprotic ionic liquids can be distilled at 200–300 °C and low pressure, with concomitant recovery of significant amounts of pure substance, will permit these currently excluded applications to be realized.
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                    Figure 1: 
                        Labelled photograph of the Kugelrohr oven and distillation apparatus.
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Figure 2: 
                        Schematic representation of the differences between protic and aprotic ionic liquids, in both the liquid and the gaseous phases.
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        Editorial Summary
Distilling the undistillable
Interest in ionic liquids has grown in line with their use as solvents in ‘green’ chemistry, which aims to avoid the use or production of hazardous substances during chemical processes. Ionic liquids are salts that are liquid at or close to room temperature. It has been widely assumed — but not proven — that they will decompose before they boil, so they are generally considered undistillable, and hence very difficult to purify. This now turns out to be incorrect: at low pressures and moderate temperatures, certain classes of ionic liquids have now been distilled without decomposition. As well as the intrinsic importance of this observation, it serves as a reminder that a ‘widely held assumption’ does not constitute proof: always obtain experimental verification.
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