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                    Abstract
The electrochemical polymerization of aniline on a platinum electrode in aqueous HClO4 and H2SO4 solutions has been studied by means of in situ Fourier-transform infrared (FTIR) reflection spectroscopy. The spectra, taken at early stage of the polymerization in both solutions, exhibited the absorption characteristic of polyaniline (PAn) in an emeraldine state, even at a highly positive potential (≥+0.7 V vs. Ag/AgCl (saturated KCl)). Polymer growth in H2SO4 was accompanied by an increase in the molar ratio of [HSO4- ]/[SO42- ], indicating that the protons generated during the oxidation of aniline react with SO42- to afford HSO4-, and that polymer growth is facilitated. In contrast, such proton-scavenging behavior was not observed in a HClO4 solution, and the growth of PAn was suppressed owing to the accumulation of protons. Under the condition that aniline was extremely consumed, the produced PAn was subjected to oxidative degradation, which was competitive with the growth process of PAn. The major degradation species was identified to be p-benzo-quinone.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]

                                
                                
                                    
                                        Angular Dependence of Raman Spectra for Electroactive Polymer Films on a Platinum Electrode
                                        
                                    

                                    
                                        Article
                                        
                                         01 March 2019
                                    

                                

                                A. A. Nekrasov, O. D. Yakobson, … V. Tsakova

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Some Specific Features in the Applying the Method of Raman Spectroelectrochemistry while Studying Polyaniline Electrosynthesis in Polymeric-Acid Medium
                                        
                                    

                                    
                                        Article
                                        
                                         01 November 2019
                                    

                                

                                A. A. Nekrasov, O. D. Iakobson & O. L. Gribkova

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Voltammetric and chronoamperometric studies of aniline electropolymerization in different aqueous sulfuric acid solutions
                                        
                                    

                                    
                                        Article
                                        
                                         17 November 2018
                                    

                                

                                A. A. Al-Owais & I. S. El-Hallag

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	D. Orata and D. A. Buttry, J. Am. Chem. Soc, 109, 3574 (1987).
Article 
    CAS 
    
                    Google Scholar 
                

	G. Zotti, S. Cattarin and N. Comisso, J. Electroanal. Chem., 239, 387 (1988).
Article 
    CAS 
    
                    Google Scholar 
                

	Z. Mandić, L. Duić and F. Kovačiček, Electrochim. Acta, 42, 1389 (1997).
Article 
    
                    Google Scholar 
                

	D. M. Mohilner, R. N. Adams and W. J. Argersinger, Jr., J. Am. Chem. Soc., 84, 3618 (1962).
Article 
    CAS 
    
                    Google Scholar 
                

	D. E. Stilwell and S-M. Park, J. Electrochem. Soc., 135, 2254 (1988).
Article 
    CAS 
    
                    Google Scholar 
                

	J. K. Foley, C. Korzeniewski, J. L. Daschbach and S. Pons, in “Electroanalytical Chemistry, a Series of Advances”, ed. A. J. Bard, Vol. 14, p. 123, Marcel Dekker, New York, 1986.

                    Google Scholar 
                

	S. J. Higgins, P. A. Christensen and A. Hamnett, in “Electroactive Polymer Electrochemistry, Part 2: Methods and Applications”, ed. M. E. G. Lyons, p. 133, Plenum Press, New York, 1996.

	K. Ogura, M. Nakayama and C. Kusumoto, J. Electrochem. Soc., 143, 3606 (1996).
Article 
    CAS 
    
                    Google Scholar 
                

	L. J. Bellamy, “The Infra-red Spectra of Complex Molecules”, 3rd ed., p. 183, Chapman and Hall, London, 1975.
Book 
    
                    Google Scholar 
                

	L. W. Shacklette, J. F. Wolf, S. Gould and R. H. Baughman, J. Chem. Phys., 88, 3955 (1988).
Article 
    CAS 
    
                    Google Scholar 
                

	Z. Ping, H. Neugebauer and A. Neckel, Electrochim. Acta, 41, 767 (1996).
Article 
    CAS 
    
                    Google Scholar 
                

	I. Harada, Y. Furukawa and F. Ueda, Synth. Met., 29, E303 (1989).
Article 
    
                    Google Scholar 
                

	J. Tang, X. Jing, B. Wang and F. Wang, Synth. Met., 24, 231 (1988).
Article 
    CAS 
    
                    Google Scholar 
                

	N. S. Sariciftci, H. Kuzmany, H. Neugebauer and A. Neckel, J. Chem. Phys., 92, 4530 (1990).
Article 
    CAS 
    
                    Google Scholar 
                

	K. Tzou and R. V. Gregory, Synth. Met., 47, 267 (1992).
Article 
    CAS 
    
                    Google Scholar 
                

	K. Bade, V. Tsakova and J. W. Schultze, Electrochim. Acta, 37, 2255 (1992).
Article 
    CAS 
    
                    Google Scholar 
                

	F. C. Nart and T. Iwashita, J. Electroanal. Chem., 322, 289 (1992).
Article 
    CAS 
    
                    Google Scholar 
                

	K. Kunimatsu, M. G. Samant, H. Seki and M. R. Philpott, J. Electroanal. Chem., 243, 203 (1988).
Article 
    CAS 
    
                    Google Scholar 
                

	B. R. Clark and D. H. Evans, J. Electroanal. Chem., 69, 181 (1976).
Article 
    CAS 
    
                    Google Scholar 
                

	T. Kobayashi, H. Yoneyama and H. Tamura, J. Electroanal. Chem., 177, 293 (1984).
Article 
    CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Applied Chemistry, Yamaguchi University, 2557 Tokiwadai, Ube, 755-8611, Japan
Masaharu Nakayama, Seigo Saeki & Kotaro Ogura


Authors	Masaharu NakayamaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Seigo SaekiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Kotaro OguraView 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
Nakayama, M., Saeki, S. & Ogura, K. In Situ Observation of Electrochemical Formation and Degradation Processes of Polyaniline by Fourier-Transform Infrared Spectroscopy.
                    ANAL. SCI. 15, 259–263 (1999). https://doi.org/10.2116/analsci.15.259
Download citation
	Received: 08 November 1998

	Accepted: 22 December 1998

	Published: 17 March 1999

	Issue Date: March 1999

	DOI: https://doi.org/10.2116/analsci.15.259


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
	in situ Fourier-transform infrared
	polyaniline
	polymerization
	degradation
	p-benzoquinone








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					44.200.190.194
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    