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                    Abstract
Sn-doped Bi2O2Se ceramics have been synthesized by spark plasma sintering process. The phase compositional and microstructural analysis indicated that Bi2O2Se exhibited a layered structure with a tetragonal phase. The electrical conductivity was increased by Sn-doping many times with a little effect on the thermal conductivity., The highest ZT value of ∼0.20 has been achieved at 773 K from Bi1.9Sn0.1O2Se sample, which is about four times larger than that of the pure Bi2O2Se. Our results suggest that Bi2O2Se can be a promising candidate for n-type thermoelectric ceramic.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Optimization of the thermoelectric properties of Bi2O2Se ceramics by altering the temperature of spark plasma sintering
                                        
                                    

                                    
                                        Article
                                        
                                         17 May 2016
                                    

                                

                                Xing Tan, Jin-Le Lan, … Cewen Nan

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Enhanced Thermoelectric Performance of n-type Bi2O2Se Ceramics Induced by Ge Doping
                                        
                                    

                                    
                                        Article
                                        
                                         22 November 2017
                                    

                                

                                P. Ruleova, T. Plechacek, … C. Drasar

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Thermoelectric Properties of Off-Stoichiometric Bi2Te2Se Compounds
                                        
                                    

                                    
                                        Article
                                        
                                         16 June 2020
                                    

                                

                                Bong-Seo Kim, Goeun Lee, … Ho Seong Lee

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	A.J. Minnich, M.S. Dresselhaus, Z.F. Ren, G. Chen, Energy Environ. Sci. 2(466–479) (2009)

	J.W. Fergus, J. Eur. Ceram. Soc. 32, 525–540 (2012)
Article 
    
                    Google Scholar 
                

	L.D. Zhao, V.P. Dravid, M.G. Kanatzidis, Energy Environ. Sci. 7, 251–268 (2014)
Article 
    
                    Google Scholar 
                

	J.R. Sootsman, D.Y. Chung, M.G. Kanatzidis, New and old concepts in thermoelectric materials. Angew. Chem. Int. Ed. 48, 8616–8639 (2009)
Article 
    
                    Google Scholar 
                

	J.Q. He, M.G. Kanatzidis, V.P. Dravid, Mater. Today 16, 166–176 (2013)
Article 
    
                    Google Scholar 
                

	X.W. Wang, H. Lee, Y.C. Lan, G.H. Zhu, G. Joshi, D.Z. Wang, J. Yang, A.J. Muto, M.Y. Tang, J. Klatsky, S. Song, M.S. Dresselhaus, G. Chen, Z.F. Ren, Appl. Phys. Lett. 93, 193121–193123 (2008)
Article 
    
                    Google Scholar 
                

	Y. Wu, S.W. Finefrock, H. Yang, Nano Energy 1, 651–653 (2012)
Article 
    
                    Google Scholar 
                

	B.I. Ismail, W.H. Ahmed, Recent Patents Electr. Eng. 2, 27–39 (2009)
Article 
    
                    Google Scholar 
                

	Kajikawa, 3rd Thermoelectrics Applications Workshop 2012, March 20 (2012)

	Y.H. Lin, J.L. Lan, Z.J. Shen, Y.H. Liu, C.W. Nan, J.F. Li, Appl. Phys. Lett. 94, 072107 (2009)
Article 
    
                    Google Scholar 
                

	J.L. Lan, Y.H. Lin, H. Fang, A. Mei, C.W. Nan, Y. Liu, S. Xu, M. Peters, J. Am. Ceram. Soc 93, 2121–2124 (2010)
Article 
    
                    Google Scholar 
                

	J.L. Lan, Y.C. Liu, B. Zhan, Y.H. Lin, B. Zhang, X. Yuan, W. Zhang, W. Xu, C.W. Nan, Adv. Mater. 25, 5086–5090 (2013)
Article 
    
                    Google Scholar 
                

	G.S. Nolas, J. Sharp, H.J. Goldsmid (Springer, Berlin, 2001), p. 111

	H. Oppermann, H. Göbel, U. Petasch, J. Therm. Anal. 47, 595–604 (1996)
Article 
    
                    Google Scholar 
                

	P. Schmidt, O. Rademacher, H. Oppermann, Z. Anorg. Allg. Chem. 625, 255–261 (1999)
Article 
    
                    Google Scholar 
                

	P. Ruleova, C. Drasar, L. Benes, P. Lostak, C.P. Li, H. Kong, C. Uher, 6th European Conference on Thermoelectrics, Pairs, P2-35-1-4 (2008)

	P. Ruleova, C. Drasar, P. Lostak, C.P. Li, S. Ballikaya, C. Uher, Mater. Chem. Phys. 119, 299–302 (2010)
Article 
    
                    Google Scholar 
                

	C. Drasar, P. Ruleova, L. Benes, P. Lostak, J. Electron. Mater. 41, 2317–2321 (2012)
Article 
    
                    Google Scholar 
                

	Y. Wang, Y. Sui, W. Su, J. Appl. Phys. 104, 093703 (2008)
Article 
    
                    Google Scholar 
                

	A. Bhaskar, J.J. Yuan, C. Liu, J. Electroceram. 31, 124–128 (2013)
Article 
    
                    Google Scholar 
                

	H. Ohta, K. Sugiura, K. Koumoto, Inorg. Chem. 47, 8429–8436 (2008)
Article 
    
                    Google Scholar 
                

	J. Liu, C.L. Wang, H. Peng, W.B. Su, H.C. Wang, J.C. Li, J.L. Zhang, L.M. Mei, J. Electron. Mater 41, 3073–3076 (2012)
Article 
    
                    Google Scholar 
                

	K. Zhang, C. Hu, X. Kang, S. Wang, Y. Xi, H. Liu, Mater. Res. Bull. 48, 3968–3972 (2013)
Article 
    
                    Google Scholar 
                

	D. Guo, C. Hu, Y. Xi, K. Zhang, J. Phys. Chem. C 117, 21597–21602 (2013)
Article 
    
                    Google Scholar 
                

	J.F. Moulder, W.F. Stickle, P.E. Sobol, K.D. Bomben (Perkin-Elmer Corporation Physical Electronics Division, USA, 1992), p. 97

	Y. Liu, L. Zhao, Y. Liu, J. Lan, W. Xu, F. Li, B.P. Zhang, D. Berardan, N. Dragoe, Y.H. Lin, C.W. Nan, J.F. Li, H. Zhu, J. Am. Chem. Soc 133, 20112–20115 (2011)
Article 
    
                    Google Scholar 
                

	F. Li, J.F. Li, L. Zhao, K. Xiang, Y. Liu, B. Zhang, Y.H. Lin, C.W. Nan, H. Zhu, Energy Environ. Sci. 5, 7188–7195 (2012)
Article 
    
                    Google Scholar 
                

	C. Barreteau, D. Bérardan, E.E. Amzallag, L. Zhao, N. Dragoe, Chem. Mater. 24, 3168–3178 (2012)
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	State Key Laboratory of New Ceramics and Fine Processing, School of Materials Science and Engineering, Tsinghua University, Beijing, 100084, China
Bin Zhan, Sajid Butt, Yaochun Liu, Jin-Le Lan, Ce-Wen Nan & Yuan-Hua Lin


Authors	Bin ZhanView author publications
You can also search for this author in
                        PubMed Google Scholar



	Sajid ButtView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yaochun LiuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jin-Le LanView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ce-Wen NanView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yuan-Hua LinView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Yuan-Hua Lin.


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Zhan, B., Butt, S., Liu, Y. et al. High-temperature thermoelectric behaviors of Sn-doped n-type Bi2O2Se ceramics.
                    J Electroceram 34, 175–179 (2015). https://doi.org/10.1007/s10832-014-9969-2
Download citation
	Received: 08 April 2014

	Accepted: 04 September 2014

	Published: 15 February 2015

	Issue Date: May 2015

	DOI: https://doi.org/10.1007/s10832-014-9969-2


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
                        


Keywords
	Bi2O2Se
	Thermoelectric
	Thermal conductivity
	Spark plasma sintering








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					107.20.76.243
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    