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The electrical conductivity of Bi3Zn2Sb3O14 pyrochlore was studied as a function of temperature and partial pressure of oxygen. Conductivity measurements by ac complex impedance analysis and ionic transference number measurements show this pyrochlore to be a mixed ionic-electronic conductor with an energy band gap of 3.15 ± 0.9 eV. A defect model in which Frenkel defects on the oxygen lattice are dominant is confirmed. Enthalpies of reduction, oxidation and the sum of oxygen vacancy formation and migration were found to be 4.82 ± 0.8 eV, 1.48 ± 1.0 eV and 1.67 ± 1.0 eV respectively.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Doping mechanisms and impedance study of Ba-substituted bismuth magnesium niobate pyrochlores
                                        
                                    

                                    
                                        Article
                                        
                                         07 November 2019
                                    

                                

                                N. A. M. Dasin, K. B. Tan, … S. K. Chen

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Point defect chemistry of donor-doped bismuth titanate ceramic
                                        
                                    

                                    
                                        Article
                                        
                                         14 December 2018
                                    

                                

                                Fabian Ambriz-Vargas, Josefina Crespo-Villegas, … Carlos Gómez-Yáñez

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Microstructure, dielectric relaxation, optical, and ferroelectric studies of a lead-free double perovskite: BaLiFeMoO6
                                        
                                    

                                    
                                        Article
                                        
                                         07 December 2022
                                    

                                

                                S. Mishra, R. N. P. Choudhary & S. K. Parida

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	M. Matsuoka, Japanese J. Appl. Phys., 10, 736 (1971).

                    Google Scholar 
                

	M. Inoda, Japanese J. Appl. Phys., 19, 409 (1980).

                    Google Scholar 
                

	E. Olsson, L.K.L. Falk, G.L. Dunlop, and R. Osterbund, J. Mater. Sci., 20, 4091 (1985).

                    Google Scholar 
                

	J. Wong, J. Appl. Phys., 46, 1653 (1975).

                    Google Scholar 
                

	J. Wong, J. Am. Ceram. Soc., 57, 357 (1974).

                    Google Scholar 
                

	N. Achard, J.-J. Counioux, and A. Marchand, Eur. J. Solid State Inorg. Chem., 34, 425 (1997).

                    Google Scholar 
                

	E. Olsson and G.L. Dunlop, J. Appl. Phys., 66, 3666 (1989).

                    Google Scholar 
                

	J.C. Kim and E. Goo, J. Mater. Sci., 24, 76 (1989).

                    Google Scholar 
                

	L. Karanovi, D. Poleti, and D. Vaovié, Mater. Lett., 18, 191 (1994).

                    Google Scholar 
                

	R. Metz, H. Delalu, J.R. Vignalou, N. Achard, and M. Elkhatib, Mater. Chem. Phys., 63, 157 (2000).

                    Google Scholar 
                

	A. Mergen and W.E. Lee, J. Eur. Ceram. Soc., 16, 1041 (1996).

                    Google Scholar 
                

	A. Mergen and W.E. Lee, Mater. Res. Bull., 32, 175 (1997).

                    Google Scholar 
                

	C. Heremans, B.J.Wuensch, J.K. Stalick, and E. Prince, J. Solid State Chem., 117, 108 (1995).

                    Google Scholar 
                

	B.J. Wuensch, K.W. Eberman, C. Heremans, E.M. Ku, P. Onnerud, E.M.E. Yeo, S.M. Haile, J.K. Starlick, and J.D. Jorgensen, Solid State Ionics, 129, 111 (2000).

                    Google Scholar 
                

	P.K. Moon and H.L. Tuller, Solid State Ionics, 28-30, 470 (1988).

                    Google Scholar 
                

	S. Kramer and H.L. Tuller, Solid State Ionics, 82, 15 (1995).

                    Google Scholar 
                

	G.I. Golovshchikova, V.A. Isupov, A.G. Tutor, I.E. Mylnikova, P.A. Nikitina, and O.I. Tulinova, Sov. Phys.-Solid State, 14, 2539 (1973).

                    Google Scholar 
                

	G. Jeanne, G. Desgardin, and B. Raveau, Mater. Res. Bull., 9, 1321 (1974).

                    Google Scholar 
                

	H.C. Ling, M.F. Yan, and W.W. Rhodes, J. Mater. Res., 5, 1752 (1990).

                    Google Scholar 
                

	J.C. Champarnaud-Mesjard, M. Manier, B. Frit, and A. Tairi, J. Alloys Compd., 88, 174 (1992).

                    Google Scholar 
                

	D. Liu, Y. Liu, S.-Q. Huang, and X. Yao, J. Am. Ceram. Soc., 76, 2129 (1993).

                    Google Scholar 
                

	D.P. Cann, C.A. Randall, and T.R. Shrout, Solid State Comm., 100, 529 (1996).

                    Google Scholar 
                

	X. Wang, H. Wang, and X. Yao, J. Am. Ceram. Soc.
80, 2745 (1997).

                    Google Scholar 
                

	M. Valant and P.K. Davies, J. Am. Ceram. Soc., 83, 147 (2000).

                    Google Scholar 
                

	I.M. Hodge, M.D. Ingram, and A.R.West, J. Electroanal. Chem., 74, 125 (1976).

                    Google Scholar 
                

	H.L. Tuller, in Nonstochiometric Oxides, edited by O.T. Sorenson (Academic Press, New York, 1981), p. 271.

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Crystal Physics and Electroceramics Laboratory, Department of Materials Science and Engineering, Massachusetts Institute of Technology, Cambridge, MA, 02139, USA
Jane Clayton, Hitoshi Takamura, Harry L. Tuller & Bernhardt J. Wuensch

	Laboratoire Hydrazines et Procédés, UCBL-CNRS-SNPE, Bâtiment 731 – Berthelot, 43 Boulevard du 11 Novembre, 69 622, Villeurbanne, France
Renaud Metz


Authors	Jane ClaytonView author publications
You can also search for this author in
                        PubMed Google Scholar



	Hitoshi TakamuraView author publications
You can also search for this author in
                        PubMed Google Scholar



	Renaud MetzView author publications
You can also search for this author in
                        PubMed Google Scholar



	Harry L. TullerView author publications
You can also search for this author in
                        PubMed Google Scholar



	Bernhardt J. WuenschView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Clayton, J., Takamura, H., Metz, R. et al. The Electrical and Defect Properties of Bi3Zn2Sb3O14 Pyrochlore: A Grain-Boundary Phase in ZnO-Based Varistors.
                    Journal of Electroceramics 7, 113–120 (2001). https://doi.org/10.1023/B:JECR.0000027951.41051.11
Download citation
	Issue Date: November 2001

	DOI: https://doi.org/10.1023/B:JECR.0000027951.41051.11


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


	electrical conductivity
	ionic transference number
	mixed conductor
	varistor
	grain boundary barriers








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					34.200.242.204
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    