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                    Abstract
Twelve types of chemical fertilizers commonly used in the south of Vietnam were collected for analysis. It was found that the activity concentration of 226Ra was in the range from below detectable level (BDL) to 139 Bq kg−1 while gross alpha and gross beta activities were in the ranges from BDL—691 Bq kg−1 and BDL—18753 Bq kg−1 respectively. The correlation was found between gross alpha activity and activity concentration of 226Ra in most of fertilizers. The radiological hazard due to application of fertilizers is insignificantly under the agricultural conditions.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Radioactivity of Different Types of Fertilizers and Its Effect on Agricultural Soils of Mangalore District, Karnataka, India
                                        
                                    

                                    
                                        Article
                                        
                                         22 October 2021
                                    

                                

                                C. S. Kaliprasad, B. N. Beena Ullala Mata, … Y. Narayana

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Assessment of radioactivity levels and radiological-hazard indices in plant fertilizers used in Iraqi Kurdistan Region
                                        
                                    

                                    
                                        Article
                                        
                                         11 July 2018
                                    

                                

                                Hiwa H. Azeez, Saddon T. Ahmad & Habeeb Hanna Mansour

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Gross alpha and beta radioactivity in food crops and surface soil from Ho Chi Minh City, Vietnam
                                        
                                    

                                    
                                        Article
                                        
                                         14 November 2017
                                    

                                

                                Van Thang Nguyen, Ngoc Ba Vu & Nguyen Phong Thu Huynh

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Liu P, Jia S, He X, Zhang X, Ye L (2017) Different impacts of manure and chemical fertilizers on bacterial community structure and antibiotic resistance genes in arable soils. Chemosphere 188:455–464
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Hegedűs M, Tóth-Bodrogi E, Németh S, Somlai J, Kovács T (2017) Radiological investigation of phosphate fertilizers: leaching studies. J Environ Radioact 173:34–43
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Gupta DK, Chatterjee S, Datta S, Veer V, Walther C (2014) Role of phosphate fertilizers in heavy metal uptake and detoxification of toxic metals. Chemosphere 108:134–144
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	El-Bahi SM, Sroor A, Mohamed GY, El-Gendy NS (2017) Radiological impact of natural radioactivity in Egyptian phosphate rocks, phosphogypsum and phosphate fertilizers. Appl Radiat Isot 123:121–127
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Casacuberta N, Masqué P, Garcia-Orellana J (2011) Fluxes of 238U decay series radionuclides in a dicalcium phosphate industrial plant. J Harzard Mater 190:245–252
Article 
    CAS 
    
                    Google Scholar 
                

	Mortvedt JJ, Beaton JD (1995) Heavy metal and radionuclide contaminants in phosphate fertilizers (http://www.scopenvironment.org/downloadpubs/scope54/6mortvedt.htm)

	Alharbi WR (2013) Natural radioactivity and dose assessment for brands of chemical and organic fertilizers used in Saudi Arabia. J Mod Phys 4:344–348
Article 
    CAS 
    
                    Google Scholar 
                

	International Atomic Energy Agency (IAEA) (2010) Handbook of parameter values for the prediction of radionuclide transfer in terrestrial and freshwater environments. Technical reports series No. 472. IAEA, Vienna

	Asaduzzaman K, Khandaker MU, Amin YM, Bradley DA, Mahat RH, Nor RM (2014) Soil-to-root vegetable transfer factors for 226Ra, 232Th, 40K, and 88Y in Malaysia. J Environ Radioact 135:120–127
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Vandenhove H, Olyslaegers G, Sanzharova N, Shubina O, Reed E, Shang Z, Velasco H (2009) Proposal for new best estimates of the soil to plant transfer factor of U, Th, Ra, Pb and Po. J Environ Radioact 100:721–732
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Kovács T, Horváth M, Tóth-Bodrogi E, Somlai J (2015) 210Po, 210Pb, 226Ra, 232Th, 40K and 137Cs concentration of medicinal herbs. Radiat Emerg Med 4:40–44

                    Google Scholar 
                

	Chandrashekara K, Somashekarappa HM (2016) 210Po and 210Pb in medicinal plants in the region of Karnataka, Southern India. J Environ Radioact 160:87–92
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Al-Hamarneh IF, Alkhomashi N, Almasoud FI (2016) Study on the radioactivity and soil-to-plant transfer factor of 226Ra, 234U and 238U radionuclides in irrigated farms from the north-western Saudi Arabia. J Environ Radioact 160:1–7
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	James JP, Dileep BN, Ravi PM, Joshi RM, Ajith TL, Hegde AG, Sarkar PK (2011) Soil to leaf transfer factor for the radionuclides 226Ra, 40K, 137Cs and 90Sr at Kaiga region, India. J Environ Radioact 102:1070–1077
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Hao LC, Thang NV, Thu HNP, Phuong HT (2017) Gross alpha and beta activity and annual committed effective dose due to natural radionuclides in some water spinach (ipomoea aquatic Forssk) samples in Ho Chi Minh City, Vietnam. J Environ Radioact 173:44–50
Article 
    CAS 
    
                    Google Scholar 
                

	Thang NV, Ba VN, Thu HNP (2018) Gross alpha and beta radioactivity in food crops and surface soil from Ho Chi Minh City, Vietnam. J Radioanal Nucl Chem 315:66–73

                    Google Scholar 
                

	L’Annunziata MF (2012) Handbook of radioactivity analysis, 3rd edn. Elsevier, Amsterdam

                    Google Scholar 
                

	Environmental Protection Agency (EPA) (1980) Prescribed procedures for measurement of radioactivity in drinking water, EPA-600/4-80-032; Method 900.0. EPA, Washington DC

	International Commission on Radiological Protection (ICRP) (2012) Compendium of Dose Coefficients Based on ICRP Publication 60. ICRP Publication 119, ICRP, Ontario

	Zikovsky L (2002) Determination of alpha-radioactivity in ground water by precipitation of alpha-emitters with sulphates and hydroxides. J Radioanal Nucl Chem 251:329–331
Article 
    CAS 
    
                    Google Scholar 
                

	Bojanowski R, Radecki Z, Burns K (2005) Determination of radium and uranium isotopes in natural waters by sorption on hydrous manganese dioxide followed by alpha-spectrometry. J Radioanal Nucl Chem 264:437–443
Article 
    CAS 
    
                    Google Scholar 
                

	Korkisch J (1969) Modern methods for the separation of rarer metal ions, Pergamon Press Ltd, Headington Hill Hall, Oxford 4 & 5 Fitzroy Square, London W.l

	Begy RC, Dreve S, Gabor AT, Rusu OA, Cosma C (2012) Measurements of radium content in some spring water from Romania. Environ Eng Manag J. 11:247–251
Article 
    CAS 
    
                    Google Scholar 
                

	Hassan NM, Mansour NA, Fayez-Hassan M, Sedqy E (2016) Assessment of natural radioactivity in fertilizers and phosphate ores in Egypt. J Taibah Univ Sci 10:296–306
Article 
    
                    Google Scholar 
                

	United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR) (2008) ANNEX B: Exposures from Natural Radiation Sources, New York

	Saueia CH, Mazzilli BP (2006) Distribution of natural radionuclides in the production and use of phosphate fertilizers in Brazil. J Environ Radioact 89:229–239
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Hao LC, Thu HNP, Thang NV, Bao LQ (2015) Radon and radium concentrations in drinkable water supplies of the Thu Duc region in Ho Chi Minh city, Vietnam. Appl Radiat Isot 105:219–224
Article 
    CAS 
    
                    Google Scholar 
                

	Tettey-Larbi L, Darko EO, Schandorf C, Appiah AA, Sam F, Faanu A, Okoh DK, Lawluvi H, Agyeman BK, Kansaana C, Amoah PA, Osei RK, Agalga R, Osei S (2013) Gross alpha and beta activity and annual committed effective doses due to natural radionuclides in some medicinal plants commonly used in Ghana. Int J Sci Technol 3:217–229

                    Google Scholar 
                

	Lasheen YF, Awwad NS, El-Khalafawy A, Abdel-Rassoul AA (2008) Annual effective dose and concentration levels of heavy metals in different types of tea in Egypt. Int J Phys Sci 3:112–119

                    Google Scholar 
                

	WHO (2011) Guidelines for drinking-water quality, 4th edn. World Health Organization, Switzerland

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Nuclear Technique Laboratory, VNUHCM-University of Science, 227 Nguyen Van Cu Street, District 5, Ho Chi Minh City, Vietnam
Thang Nguyen Van, Ba Vu Ngoc, Thu Huynh Nguyen Phong, Hao Le Cong & Loan Truong Thi Hong

	Department of Nuclear Physics and Nuclear Engineering, Faculty of Physics and Engineering Physics, VNUHCM-University of Science, 227 Nguyen Van Cu Street, District 5, Ho Chi Minh City, Vietnam
Hao Le Cong & Loan Truong Thi Hong


Authors	Thang Nguyen VanView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ba Vu NgocView author publications
You can also search for this author in
                        PubMed Google Scholar



	Thu Huynh Nguyen PhongView author publications
You can also search for this author in
                        PubMed Google Scholar



	Hao Le CongView author publications
You can also search for this author in
                        PubMed Google Scholar



	Loan Truong Thi HongView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Thang Nguyen Van.


Rights and permissions
Reprints and permissions


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



Cite this article
Nguyen Van, T., Vu Ngoc, B., Huynh Nguyen Phong, T. et al. Gross alpha, gross beta and activity concentration of 226Ra in some fertilizers commonly used in the south of Vietnam and health risk due to radionuclides transferred from fertilizers to food crops.
                    J Radioanal Nucl Chem 317, 463–471 (2018). https://doi.org/10.1007/s10967-018-5858-5
Download citation
	Received: 19 February 2018

	Published: 23 April 2018

	Issue Date: July 2018

	DOI: https://doi.org/10.1007/s10967-018-5858-5


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
	Gross alpha activity
	Gross beta activity
	Annual effective dose
	Transfer factor soil-to-plant
	Phosphate fertilizer








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					35.173.205.55
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    