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                    Abstract
A method for analyzing the atomic composition of organic compounds based on a filament RF discharge is proposed. The sample is prepared by heating it to 300°C in an argon atmosphere. The introduction of the sample into the discharge is carried out owing to the field electron emission of sample particles up to 300 µm in size. The optical emission spectra of particle atoms in the discharge are averaged. The method of internal standards for quantitative measurements is used. The sensitivity of the method for determining trace elements in human hair is at the ppm level.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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. 


Fig. 2. 


Fig. 3. 


Fig. 4. 


Fig. 5. 


Fig. 6. 



                        

                    

                    
                        
                    


                    
                        
                            
                        
                    

                    

                    

                    REFERENCES
	V. N. Shalyapin and S. I. Tyutyunnikov, “Design of the analyzer of the atomic composition of substances based on RF filamentary discharge,” Phys. Part. Nucl. Lett. 12, 720 (1991).
Article 
    
                    Google Scholar 
                

	A. K. Saleh et al., “Variations of hair trace element contents in diabetic females,” J. Biosci. Med. 5, 49–56 (2017).

                    Google Scholar 
                

	C. Wang, C. Huang, S. Chou, C. Lin, S. Liau, and R. Wang, “Studies on the concentrations of arsenic, selenium, copper, zinc and iron in the hair of black-foot disease patients in different clinical stages,” Eur. J. Clin. Chem. Clin. Biochem. 32, 107–111 (1994).

                    Google Scholar 
                

	T. D. Panova, A. Yu. Dmitriev, S. B. Borzakov, and K. Khramko, “Analysis of the content of arsenic and mercury in human remains of the XVI–XVII centuries. From the necropolises of the Moscow Kremlin by neutron activation analysis at the IREN facility and the IBR-2 reactor of LNP JINR”.

	http://solinstruments.com/ru/articles/450-28-marta-2018-lea-s500-dlya-opredeleniya-mikroelementnogo-sostava-volos.

	J.-P. Goulle et al., “Metal and metalloid multi-elementary ICP-MS validation in whole blood, plasma, urine and hair. Reference values,” Forens. Sci. Int. 153, 39–44 (2005).
Article 
    
                    Google Scholar 
                

	V. N. Shalyapin and S. I. Tyutyunnikov, “Device for spectral analysis of substance composition,” RF Patent No. RU2408872C2, Byull. Izobret., No. 1 (2011).

	V. N. Shalyapin and S. I. Tyutyunnikov, “Device for emission and mass spectral analysis of organic substances,” RF Patent No. RU2633657C2, Byull. Izobret., No. 29 (2017).

	M. Thompson and J. N. Walsh, A Handbook of Inductively Coupled Plasma Spectrometry (Blackie, Glasgow and London, 1983).

                    Google Scholar 
                


Download references




ACKNOWLEDGMENTS
We thank M.Yu. Shevchenko and I.S. Shcherbakova, employees at the Laboratory of Neutron Physics, Joint Institute for Nuclear Research, for manufacturing high-quality quartz glass burners.


Author information
Authors and Affiliations
	Joint Institute for Nuclear Research, 141980, Dubna, Moscow oblast, Russia
V. N. Shalyapin & Sh. I. Tyutyunnikov


Authors	V. N. ShalyapinView author publications
You can also search for this author in
                        PubMed Google Scholar



	Sh. I. TyutyunnikovView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                V. N. Shalyapin.


Additional information
Translated by O. Lotova


Rights and permissions
Reprints and permissions


About this article
       



Cite this article
Shalyapin, V.N., Tyutyunnikov, S.I. On the Possibility of Using a Filament RF Discharge for Analyzing the Atomic Composition of Organic Compounds.
                    Phys. Part. Nuclei Lett. 17, 187–192 (2020). https://doi.org/10.1134/S1547477120020181
Download citation
	Received: 14 November 2019

	Revised: 14 November 2019

	Accepted: 16 November 2019

	Published: 08 April 2020

	Issue Date: March 2020

	DOI: https://doi.org/10.1134/S1547477120020181


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
                        









                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.175.48.75
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    