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                    Abstract
A complex study of electrosurface properties has been performed for single-crystalline detonation nanodiamond particles with sizes of 4–5 nm obtained by air annealing of their agglomerates. FTIR spectroscopy and X-ray photoelectron spectroscopy data indicate that the investigated properties result from the presence of two types of ionogenic functional groups on the particle surface, i.e., acidic carboxyl and amphoteric hydroxyl groups. Acid-base potentiometric titration, laser Doppler electrophoresis, and conductometry have been employed to measure the Γ
                  +H
                  
                (pH) and Γ
                  -OH
                  
                (pH) adsorption isotherms of potential-determining ions, as well as the pH dependences (in a pH range of 3.5–10.5) of the surface charge density, electrophoretic mobility, and specific surface conductivity of detonation nanodiamond particles in aqueous 0.0001–0.01 M KCl solutions.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]

                                
                                
                                    
                                        Methods of Chemical Synthesis in the Synthesis of Nanomaterial and Nanoparticles by the Chemical Deposition Method: A Review
                                        
                                    

                                    
                                        Article
                                        
                                         03 June 2022
                                    

                                

                                Kadda Hachem, Mohammad Javed Ansari, … Ehsan Kianfar

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        In Situ X-ray Absorption Spectroscopy Studies of Nanoscale Electrocatalysts
                                        
                                    

                                    
                                        Article
                                         Open access
                                         03 June 2019
                                    

                                

                                Maoyu Wang, Líney Árnadóttir, … Zhenxing Feng

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A new and reliable method to obtain micropore volume in nanoporous solids by gas adsorption based on Dubinin works and the thickness of the adsorbed layer
                                        
                                    

                                    
                                        Article
                                        
                                         21 March 2024
                                    

                                

                                Jhonny Villarroel-Rocha, José J. Arroyo-Gómez, … Karim Sapag

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Baidakova, M. and Vul’, A., J. Phys. D: Appl. Phys., 2007, vol. 40, p. 6300.
Article 
    CAS 
    
                    Google Scholar 
                

	Schrand, A.M., Ciftan, Hens, S.A., and Shenderova, O.A., Crit. Rev. Solid State Mater. Sci., 2009, vol. 34, p. 18.
Article 
    CAS 
    
                    Google Scholar 
                

	Shenderova, O. and Vul’, A.Ya., in Synthesis, Properties and Applications of Ultrananocrystalline Diamond, Gruen, D., Ed., Dordrecht: Springer, 2005, p. 231.

	
                                    Ultrananocrystalline Diamond: Synthesis, Properties and Applications, Shenderova, O. and Gruen, D., Eds., New York William Andrew, 2006.

	Aleksenskiy, A., Baidakova, M., and Osipov, V., and Vul’, A., in Nanodiamonds Applications in Biology and Nanoscale Medicine, Ho, D., Ed., Dordrecht: Springer, 2009.

	Kruger, A., Kataoka, F., Ozawa, M., Fujino, T., Suzuki, Y., Aleksenskii, A.E., Vul’, A.Ya., and Osawa, E., Carbon, 2005, vol. 43, p. 1722.
Article 
    
                    Google Scholar 
                

	Williams, O.A., Hees, J., Dieker, C., Jäger, W., Kirste, L., and Nebel, C.E., ACS Nano, 2010, vol. 4, p. 4824.
Article 
    CAS 
    
                    Google Scholar 
                

	Aleksenskiy, A.E., Eydelman, E.D., and Vul’, A.Ya., Nanosci. Nanotechnol. Lett., 2011, vol. 3, p. 68.
Article 
    CAS 
    
                    Google Scholar 
                

	Molodtsov, S.L., Fedoseenko, S.I., Vyalikh, D.V., Iossifov, I.E., Follath, R., Gorovikov, S.A., Brzhezinskaya, M.M., Dedkov, Yu.S., Puettner, R., Schmidt, J.-S., Adamchuk, V.K., Gudat, W., and Kaindl, G., Appl. Phys. A, 2009, vol. 94, p. 501.
Article 
    CAS 
    
                    Google Scholar 
                

	Baidakova, M.V., Dideikin, A.T., Pavlov, S.I., Sokolov, R.V., and Shnitov, V.V., Tech. Phys. Lett., 2014, vol. 40, p. 739.
Article 
    CAS 
    
                    Google Scholar 
                

	Zhukov, A.N., Gareeva, F.R., Aleksenskii, A.E., and Vul’, A.Ya., Colloid J., 2010, vol. 72, p. 640.
Article 
    CAS 
    
                    Google Scholar 
                

	Zhukov, A.N., Gareeva, F.R., and Aleksenskii, A.E., Colloid J., 2012, vol. 74, p. 463.
Article 
    CAS 
    
                    Google Scholar 
                

	Street, N., Aust. J. Chem., 1956, vol. 9, p. 333.
Article 
    CAS 
    
                    Google Scholar 
                

	Wagner, K.W., Die Isolierstoffe der Elektrotechnik, Berlin Springer, 1924.

                    Google Scholar 
                

	Ohshima, H., Healy, T.W., and White, L.R., J. Colloid Interface Sci., 1982, vol. 90, p. 17.
Article 
    CAS 
    
                    Google Scholar 
                

	Petrova, N., Zhukov, A., Gareeva, F., Koscheev, A., Petrov, I., and Shenderova, O., Diamond Relat. Mater., 2012, vol. 30, p. 62.
Article 
    CAS 
    
                    Google Scholar 
                

	Gareeva, F., Petrova, N., Shenderova, O., and Zhukov, A., Colloids Surf. A, 2014, vol. 440, p. 202.
Article 
    CAS 
    
                    Google Scholar 
                

	Aleksenskii, A.E., Shvidchenko, A.V., and Eidel’man, E.D., Tech. Phys. Lett., 2012, vol. 38, p. 1049.
Article 
    CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Ioffe Physical Technical Institute, Russian Academy of Sciences, Politekhnicheskaya ul. 26, St. Petersburg, 194021, Russia
A. V. Shvidchenko, A. T. Dideikin, M. V. Baidakova, M. S. Shestakov, V. V. Shnitov & A. Ya. Vul’

	St. Petersburg State University, Universitetskaya nab. 7/9, St. Petersburg, 199034, Russia
A. N. Zhukov


Authors	A. V. ShvidchenkoView author publications
You can also search for this author in
                        PubMed Google Scholar



	A. N. ZhukovView author publications
You can also search for this author in
                        PubMed Google Scholar



	A. T. DideikinView author publications
You can also search for this author in
                        PubMed Google Scholar



	M. V. BaidakovaView author publications
You can also search for this author in
                        PubMed Google Scholar



	M. S. ShestakovView author publications
You can also search for this author in
                        PubMed Google Scholar



	V. V. ShnitovView author publications
You can also search for this author in
                        PubMed Google Scholar



	A. Ya. Vul’View author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                A. V. Shvidchenko.


Additional information
Original Russian Text © A.V. Shvidchenko, A.N. Zhukov, A.T. Dideikin, M.V. Baidakova, M.S. Shestakov, V.V. Shnitov, A.Ya. Vul’, 2016, published in Kolloidnyi Zhurnal, 2016, Vol. 78, No. 2, pp. 218–224.


Rights and permissions
Reprints and permissions


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



Cite this article
Shvidchenko, A.V., Zhukov, A.N., Dideikin, A.T. et al. Electrosurface properties of single-crystalline detonation nanodiamond particles obtained by air annealing of their agglomerates.
                    Colloid J 78, 235–241 (2016). https://doi.org/10.1134/S1061933X16020149
Download citation
	Received: 17 September 2015

	Published: 07 April 2016

	Issue Date: March 2016

	DOI: https://doi.org/10.1134/S1061933X16020149


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
	Colloid Journal
	Particle Volume Fraction
	Ionogenic Group
	Electrosurface Property
	Laser Doppler Electrophoresis








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					44.204.231.129
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    