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                    Abstract
Results are provided for a study in a laboratory test unit of the adsorption dynamics for krypton, xenon, ethane and nitrogen hemioxide (lower oxide) from air in two-layer equipment simulating an industrial adsorber of a combined purification unit (CPU) of a contemporary air separation unit (ASU). As a result of the studies, it is established that the loss of krypton in a CPU is insignificant (about 0.25%) and it is mainly determined by the presence of this component in the gas phase (air) at the end of the purification stage before the start of switching over adsorbers. The loss of xenon is more marked and it depends on the ratio of the calculated adsorber operating time (before the start of the breakthrough carbon dioxide) to the actual adsorber operating time in the purification stage. According to experimental data, the maximum loss of xenon is about 8%. The data obtained point to a marked reduction in the loss of gases in a CPU compared with regenerators used in old ASU schemes within which the losses were about 10–11% for krypton and 25–30% for xenon. It has been established by experiment that during operation of adsorbers of an industrial CPU about 18% of nitrogen hemioxide and 10% ethane is retained within them, but methane is hardly retained. The data obtained may be used in designing units for primary enrichment of krypton and xenon in an ASU.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]

                                
                                
                                    
                                        Adsorption in Water and Used Water Purification
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2020
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Sulfur dioxide removal: An overview of regenerative flue gas desulfurization and factors affecting desulfurization capacity and sorbent regeneration
                                        
                                    

                                    
                                        Article
                                        
                                         16 May 2020
                                    

                                

                                Muhammad Adli Hanif, Naimah Ibrahim & Aishah Abdul Jalil

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Conventional and non-conventional adsorbents for wastewater treatment
                                        
                                    

                                    
                                        Article
                                        
                                         31 July 2018
                                    

                                

                                Grégorio Crini, Eric Lichtfouse, … Nadia Morin-Crini

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	M. Yu. Savinov, A. M. Arkharov, V. E. Poznyak, and V. L. Bondarenko, “Development and creation of an effective unit Khrom-3 for preparing a krypton-xenon mixture,” Khim. Neft. Mashinostr., No. 5, 2–26 (2007).

	A. M. Arkharov, M. Yu. Savinov, V. L. Bondarenko, et al., “Industrial unit for extracting xenon from waste ASU flows,” Khim. Neft. Mashinostr., No. 10, 14–16 (2004).

	V. B. Vorotyntsev et al., Tracing the Operating Regime for Krypton Primary Concentration Unit in the Severdonetsk Chemical Combine [in Russian]. TsINTIkhimneftmash, Moscow (1973).

                    Google Scholar 
                

	I. I. Davydov, Production of Argon and Krypton in a Metallurgical Plant [in Russian], Mashinostroenie, Moscow (1966).

                    Google Scholar 
                

	A. M. Arkharov, M. Yu. Savinov, V. L. Bondarenko, and A. S. Bronshtein, “Study of the loss of krypton and xenon in rectification equipment of a low-pressure air separation unit,” Khim. Neft. Mashinostr., No. 12, 32–35 (2003).

	Yu. P. Blaznin, L. V. Maksimova, V. B. Volotynstev, et al., “Purification of gases in cryogenic units,” in: Chemical Industry. Series Actual Questions of Chemical Science and Technology and Environmental Protection (review of information) [in Russian], NIITÉKhIM, Moscow (1990).

                    Google Scholar 
                

	A. M. Arkharov, M. Yu. Savinov, V. L. Bondarenko, et al., “Automatic system of chromatographic analysis in industrial processing of a krypton-xenon mixture,” Khim. Neft. Mashinostr., No. 11, 15–17 (2004).

                    Google Scholar 
                

	
                           Climate Change 2001. The Scientific Basis. 2001, Contribution of Working Group to the Third Assessment Report of the Intergovernmental Panel on Climate Change, Geneva (2003).

	M. P. Markov (ed.), Handbook for Physicotechnical Basis of Cryogenics [in Russian], Gosénergoizdat, Moscow (1969).

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	N. É. Bauman Moscow State Technical University (MGTU), Moscow, Russia
A. M. Arkharov & M. Yu. Savinov

	Khrom OOO, Murom, Russia
V. B. Vorotyntsev, M. Yu. Kolpakov & S. V. Bobkov


Authors	A. M. ArkharovView author publications
You can also search for this author in
                        PubMed Google Scholar



	M. Yu. SavinovView author publications
You can also search for this author in
                        PubMed Google Scholar



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



	M. Yu. KolpakovView author publications
You can also search for this author in
                        PubMed Google Scholar



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







Additional information
__________
Translated from Khimicheskoe i Neftegazovoe Mashinostroenie, No. 3, pp. 14–18, March, 2008.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Arkharov, A.M., Savinov, M.Y., Vorotyntsev, V.B. et al. Experimental determination of the loss of krypton and xenon in an adsorption purification unit of a contemporary ASU.
                    Chem Petrol Eng 44, 131–137 (2008). https://doi.org/10.1007/s10556-008-9024-8
Download citation
	Published: 01 August 2008

	Issue Date: March 2008

	DOI: https://doi.org/10.1007/s10556-008-9024-8


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
	Zeolite
	Xenon
	Krypton
	Output Curve
	Regeneration Stage








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					34.207.100.160
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    