







    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: 10 December 1992



                    Intercalation of sodium heteroclusters into the C60 lattice

                    	T. Yildirim1Â na3, 
	O. Zhou1Â na3Â nAff2, 
	J. E. Fischer1Â na3Â na4, 
	N. Bykovetz1Â na3, 
	R. A. Strongin1Â nAff3, 
	M. A. Cichy1Â nAff3, 
	A. B. Smith III1Â nAff3, 
	C. L. Lin1Â na1 & 
	â€¦
	R. Jelinek1Â na2Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 360,Â pages 568â€“571 (1992)Cite this article
                    

                    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
INTERCALATION of sodium into C60 has been shown1 to yield a range of compounds Nax C60 (2<x<6). Unlike the other alkali-metal-doped compounds, there is no evidence of superconductivity within this range of doping. Furthermore, Na6C60 retains the face-centred-cubic (f.c.c.) structure of undoped C60 whereas the analogous x = 6 phases with K, Rb or Cs are body-centred cubic (b.c.c.)2. Here we report the preparation of sodium-doped C60 with x up to about 10; the structure remains f.c.c. throughout. Rietveld refinement of X-ray diffraction data yields a structure with ideal composition Na11C60, in which the octahedral interstitial site contains a nine-atom body-centred cluster of sodium atoms while the tetrahedral sites are singly occupied. Clusters of four to nine sodium atoms in the octahedral site provide sufficient 'chemical pressure' to prevent the low-temperature lattice distortion that occurs when this site is singly occupied, as in Na3C60 (ref. 1). This distortion is thought to suppress superconductivity in the latter compound. Thus we suggest that new sodium-doped superconduct-ing phases may be found in the range 4< x< 11.
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