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                    Abstract—
The bionic porous zirconia fiber was prepared by the microemulsion electrospinning method. The phase, morphology and pore structure of the fibers were tested by X-ray diffraction, FTIR, RAMAN, SEM, TEM, and BET. The results show that the fiber was t-ZrO2 phase and its average fiber diameter was about 120 nm. There was obvious multi-cavity hollow structure like the polar bear hair in the zirconia fiber. The BET specific surface area and BJH average pore diameter of the fiber was 23.8 m2/g, and 11 nm, respectively. As a result, the bionic porous zirconia fiber had low thermal conductivity of 0.075 W/m k and low infrared emissivity of 0.598 at 3–5 μm. Therefore, the bionic porous zirconia fiber could be used as infrared stealth material.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]


Fig. 5. [image: ]


Fig. 6. [image: ]


Fig. 7. [image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Synthesis and microwave absorption properties of zirconium nitride nanofibers by electrospinning combined with carbon thermal reduction nitriding method
                                        
                                    

                                    
                                        Article
                                        
                                         25 July 2023
                                    

                                

                                Jiaqi Lu, Runkang Li, … Jinglong Bu

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Application of Electrospun Nanofibers in Electromagnetic Interference Shielding
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2014
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Synthesis and dielectric properties of polyimide/hollow silica nanofiber composite
                                        
                                    

                                    
                                        Article
                                        
                                         10 January 2023
                                    

                                

                                Hsiang-Chi Chien, Shu-Yang Lin, … Tzong-Ming Wu

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    REFERENCES
	X. Li, H. K. Lee, Anal. Chem. 79, 5241 (2007). https://doi.org/10.1021/ac070449b
Article 
    CAS 
    
                    Google Scholar 
                

	F. Lamastra, A. Bianco, A. Meriggi, et al., Chem. Eng. J. 145, 169 (2008). https://doi.org/10.1016/j.cej.2008.07.048
Article 
    CAS 
    
                    Google Scholar 
                

	B. A. Rusanov, V. E. Sidorov, P. Svec, et al., Russ. J. Inorg. Chem. 65, 663 (2020). https://doi.org/10.1134/S0036023620050198
Article 
    CAS 
    
                    Google Scholar 
                

	D. A. Kosova, D. I. Provotorov, S. V. Kuzovchikov, et al., Russ. J. Inorg. Chem. 65, 752 (2020). https://doi.org/10.1134/S0036023620050125
Article 
    CAS 
    
                    Google Scholar 
                

	E. N. Kablov, O. N. Doronin, N. I. Artemenko, et al., Russ. J. Inorg. Chem. 65, 914 (2020). https://doi.org/10.1134/S0036023620060078
Article 
    CAS 
    
                    Google Scholar 
                

	V. N. Guskov, K. S. Gavrichev, P. G. Gagarin, et al., Russ. J. Inorg. Chem. 64, 1265 (2019). https://doi.org/10.1134/S0036023619100048
Article 
    CAS 
    
                    Google Scholar 
                

	K. K. Yuan, X. T. Jin, X. Q. Wang, et al., Russ. J. Inorg. Chem. 64, 1464 (2019). https://doi.org/10.1134/S0036023619110226
Article 
    
                    Google Scholar 
                

	X. Mao, Y. Bai, J. Y. Yu, et al., Dalton. Trans. 45, 6660 (2016). https://doi.org/10.1039/C6DT00319B
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	C. H. Dai, Z. H. Zhang, and T. C. Wang, Rsc. Adv. 20, 11305 (2019). https://doi.org/10.1039/c9ra01176e
Article 
    CAS 
    
                    Google Scholar 
                

	S. Metwally, S. M. Comesana, M. Zarzyka, et al., Acta Biomater. 91, 270 (2019). https://doi.org/10.1016/j.actbio.2019.04.031
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	J. H. He, Q. L. Wang, and J. Sun, Therm. Sci. 3, 911 (2011). https://doi.org/10.2298/TSC11103911H
Article 
    
                    Google Scholar 
                

	J. Fang, H. T. Niu, T. Lin, et al., Chin. Sci. Bull. 53, 2265 (2008). https://doi.org/10.1007/s11434-008-0319-0
Article 
    CAS 
    
                    Google Scholar 
                

	K. J. Hwang, C. H. Hwang, I. H. Lee, et al., Biomass Bioenerg. 68, 62 (2014). https://doi.org/10.1016/j.biombioe.2014.06.004
Article 
    CAS 
    
                    Google Scholar 
                

	X. F. Liu, Y. K. Lai, J. Y. Huang, et al., J. Mater. Chem. C 3, 345 (2015). https://doi.org/10.1039/C4TC01873G
Article 
    CAS 
    
                    Google Scholar 
                

	Y. Y. Zhao, Y. F. Tang, Y. C. Guo, et al., Fiber Polym. 11, 1119 (2010). https://doi.org/10.1007/s12221-010-1119-0
Article 
    CAS 
    
                    Google Scholar 
                

	C. M. Phillippi and K. S. Mazdiyasni, J. Am. Ceram. Soc. 54, 254 (1971). https://doi.org/10.1111/j.1151-2916.1971.tb12283.x
Article 
    CAS 
    
                    Google Scholar 
                

	H. J. Noh, D. S. Seo, H. Kim, et al., Mater. Lett. 57, 2425 (2003). https://doi.org/10.1016/S0167-577X(02)01248-X
Article 
    CAS 
    
                    Google Scholar 
                

	W. L. Ji, H. Y. Wei, Y. Cui, et al., Mater. Lett. 211, 319 (2018). https://doi.org/10.1016/j.matlet.2017.09.118
Article 
    CAS 
    
                    Google Scholar 
                

	B. Nait-Ali, K. Haberko, H. Vesteghem, et al., J. Eur. Ceram. Soc. 26, 3567 (2006). https://doi.org/10.1016/j.jeurceramsoc.2005.11.011
Article 
    CAS 
    
                    Google Scholar 
                

	Y. Z. Wang, H. Z. Liu, X. X. Ling, et al., Appl. Therm. Eng. 102, 234 (2016). https://doi.org/10.1016/j.applthermaleng.2016.03.174
Article 
    CAS 
    
                    Google Scholar 
                

	W. Pabst, E. Gregorova, and G. Ticha, J. Eur. Cer. Soc. 26, 1085 (2006). https://doi.org/10.1016/j.jeurceramsoc.2005.01.041
Article 
    CAS 
    
                    Google Scholar 
                

	H. Tributsch, H. Goslowsky, U. Kiippers, et al., Sol. En. Mater. Sol. Cells 21, 219 (1990). https://doi.org/10.1016/0165-1633(90)90056-7
Article 
    
                    Google Scholar 
                

	J. H. Zhou, J. P. He, G. X. Li, et al., J. Phys. Chem. C 114, 7611 (2010). https://doi.org/10.1021/jp911030n
Article 
    CAS 
    
                    Google Scholar 
                


Download references




Funding
The research was supported by the National Natural Science Foundation of China (51302064 and 51472072), Outstanding Young Fund of North China University of Science and Technology (JQ201712) and the Opening Project of Key Laboratory of Inorganic Coating Materials, Chinese Academy of Sciences (ICM-202006).


Author information
Authors and Affiliations
	College of Materials Science and Engineering, Hebei Provincial Key Laboratory of Inorganic Nonmetallic Materials, North China University of Science and Technology, 063009, Tangshan, Hebei, China
 Jian Kang, Yuejun Chen, Yi Cui, Bin Zhu, Hengyong Wei, Pan Liu, Shuai Cui & Jinglong Bu

	Key Laboratory of Inorganic Coating Materials, Chinese Academy of Sciences, 200050, Shanghai, China
Yang Yu, Hengyong Wei & Yun Yu


Authors	 Jian KangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yuejun ChenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yi CuiView author publications
You can also search for this author in
                        PubMed Google Scholar



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



	Yang YuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Hengyong WeiView author publications
You can also search for this author in
                        PubMed Google Scholar



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



	Shuai CuiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yun YuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jinglong BuView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Hengyong Wei.


Ethics declarations

              
              The authors declare that they have no conflict of interest.

            

Rights and permissions
Reprints and permissions


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



Cite this article
Jian Kang, Chen, Y., Cui, Y. et al. Preparation of Bionic Porous Zirconia Fiber by Microemulsion Electrospinning and Its Infrared Stealth Property.
                    Russ. J. Inorg. Chem. 66, 510–515 (2021). https://doi.org/10.1134/S0036023621040148
Download citation
	Received: 31 July 2020

	Revised: 29 October 2020

	Accepted: 02 November 2020

	Published: 27 April 2021

	Issue Date: April 2021

	DOI: https://doi.org/10.1134/S0036023621040148


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: 
	microemulsion electrospinning
	zirconia
	biomimetic
	porous materials
	Infrared stealth








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					44.199.198.16
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    