
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Iranian Journal of Science and Technology, Transactions A: Science

	
                        Article

Determination of Radioactivity Levels in the Virgin and Fertilized Soil Samples of Rawalpindi District, Pakistan


                    	Research Paper
	
                            Published: 27 February 2021
                        


                    	
                            Volume 45, pages 1085–1095, (2021)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                [image: ]
                            
                            Iranian Journal of Science and Technology, Transactions A: Science
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Hannan Younis1, 
	Beenish Wasim1, 
	Aziz Ahmed Qureshi1, 
	Muhammad Ali1, 
	Farooq Ahmad2, 
	Khurram Mehboob3, 
	Muhammad Ajaz4 & 
	…
	Kamal hussain5 

Show authors
                        
    

                        
                            	
            
                
            271 Accesses

        
	
            
                
            8 Citations

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
The existence of primodial radionuclides in the earth’s crust causes all soils to contain some amount of radioactivity. To increase the crop production, fertilizers are extensively used, which causes further increase in the radioactivity. In order to assess the increase in radioactivity level due to fertilizer, twenty eight (28) soil samples of virgin and fertilized soils from three tehsile of district Rawalpindi, were analyzed using Gamma-Ray Spectroscopy (HPGe) technique. In virgin samples an average activity concentration of 19.04 ± 1.17 Bq kg−1 for 226Ra, 32.52 ± 2.09 Bq kg−1 for 232Th and 303.09 Bq kg−1 for 40K were found, respectively. In the fertilized soil samples activity concentrations were found to be 20.88 ± 1.28 Bq kg−1 for 226Ra, 32.65 ± 2.01 Bq kg−1 for 232Th and 332.35 Bq kg−1 for 40K, respectively. Only a minor increase in the activity concentration of fertilized samples was noted. Hazard Indices were also calculated for virgin and fertilized soil samples. In both types of samples values of the indices were found to be within permissible limits. The results obtained in current study were compared with the results for other countries



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]


Fig. 7[image: ]


Fig. 8[image: ]


Fig. 9[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Heavy metals assessment in water, soil, vegetables and their associated health risks via consumption of vegetables, District Kasur, Pakistan
                                        
                                    

                                    
                                        Article
                                         Open access
                                         13 April 2021
                                    

                                

                                Imtiaz Ashraf, Faizan Ahmad, … Haipeng Teng

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Comparison of three methods for measuring heavy metals in calcareous soils of Iran
                                        
                                    

                                    
                                        Article
                                        
                                         04 November 2019
                                    

                                

                                Karim Shahbazi & Mehdi Beheshti

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Assessment of Dose Rates to Non-human Biota of Terrestrial Environment around Kaiga Generating Station, Kaiga
                                        
                                    

                                    
                                        Article
                                        
                                         15 December 2023
                                    

                                

                                Sanyam Jain, R. M. Joshi, … A. Vinod Kumar

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Ahmed NK, El-Arabi AGM (2005) Natural radioactivity in farm soil and phosphate fertilizer and its environmental implications in Qena governorate, Upper Egypt. J Environ Radioact 84(1):51–64
Article 
    
                    Google Scholar 
                

	Becegato VA, Ferreira FJF, Machado WCP (2008) Concentration of radioactive elements (U, Th and K) derived from phosphatic fertilizers in cultivated soils. Braz Arch Biol Technol 51(6):1255–1266
Article 
    
                    Google Scholar 
                

	Bhatti TM, Malik KA (1994) Phosphate fertilizers a potential source for uranium recovery as by product. National Institute for Biotechnology and Genetic Engineering (NIGBE), Faisalabad, Technical Report No Paec/NIBGE-2

	Boukhenfouf W, Boucenna A (2011) The radioactivity measurements in soils and fertilizers using gamma spectrometry technique. J Environ Radioact 102(4):336–339
Article 
    
                    Google Scholar 
                

	Chauhan P, Chauhan RP, Gupta M (2013) Estimation of naturally occurring radionuclides in fertilizers using gamma spectrometry and elemental analysis by XRF and XRD techniques. Microchem J 106(10):73–78
Article 
    
                    Google Scholar 
                

	International Atomic Energy Agency (2015) Naturally Occurring Radioactive Material (NORM VII): Proceedings of an International Symposium Beijing, China, 22–26 April 2013STI/PUB/1664, ISBN 9789201040145

	Ioannides KG, Mertzimekis TJ, Papachristodoulou CA, Tzialla CE (1997) Measurements of natural radioactivity in phosphate fertilizers. Sci Total Environ 196(1):63–67
Article 
    
                    Google Scholar 
                

	Khan K, Khan HM, Tufail M, Khatibeh AJAH, Ahmad N (1998) Radiometric analysis of Hazara phosphate rock and fertilizers in Pakistan. J Environ Radioact 38(1):77–84
Article 
    
                    Google Scholar 
                

	Knoll GF (2000) Radiation Detection and Measurement, 3rd edn. Wiley, New York

                    Google Scholar 
                

	Lockhart LB Jr, Patterson RL Jr, Saunders AW Jr (1965) The size distribution of radioactive atmospheric aerosols. J Geophys Res 70(24):6033–6041
Article 
    
                    Google Scholar 
                

	Manai K, Ferchichi C, Oueslati M, Trabelsi A (2012) Gamma radiation measurements in Tunisian marbles. World J Nucl Sci Technol 2(3)

	Marović G, Senčar J (1995) 226Ra and possible water contamination due to phosphate fertilizer production. J Radioanal Nucl Chem 200(1):9–18
Article 
    
                    Google Scholar 
                

	Qureshi AA, Manzoor S, Younis H, Shah KH, Ahmed T (2018) Assessment of radiation dose and excessive life-time cancer risk from the Bunair granite, northern Pakistan. Radiat Prot Dosimetry 178(2):143–151
Article 
    
                    Google Scholar 
                

	Righi S, Lucialli P, Bruzzi L (2005) Health and environmental impacts of a fertilizer plant–Part I: assessment of radioactive pollution. J Environ Radioact 82(2):167–182
Article 
    
                    Google Scholar 
                

	Samina F et al (2008) Physio-chemical characteristics of soils of potohar and determination of organic matter. Pak J Biol Sci 9(3):473–476

                    Google Scholar 
                

	Tufail M, Asghar M (2010) Hazard of NORM from phosphorite of Pakistan. J Hazard Mater 176(1–3):426–433

                    Google Scholar 
                

	Tufail M, Akhtar N, Waqas M (2006) Measurement of terrestrial radiation for assessment of gamma dose from cultivated and barren saline soils of Faisalabad in Pakistan. Radiat Meas 41(4):443–451
Article 
    
                    Google Scholar 
                

	UNSCEAR (2000) Sources and effects of ionizing radiation. United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR). 2000 Report to the General Assembly, with Scientific Annexes

	United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR) (2008) United Nations Scientific Committee on the Effects of Atomic Radiation. UNSCEAR Report to the General Assembly

	Yun-Yi Z, Wei W, Hongbin L (2019) Factors affecting variations of soil pH in different horizons in hilly regions. PLoS ONE 14(6):e0218563
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Physics, COMSATS University Islamabad, Islamabad, 45550, Pakistan
Hannan Younis, Beenish Wasim, Aziz Ahmed Qureshi & Muhammad Ali

	Department of Electrical Engineering, University of Engineering and Technology (UET) Lahore, Lahore, Pakistan
Farooq Ahmad

	Department of Nuclear Engineering, King Abdulaziz University (KAU), Jeddah, Saudi Arabia
Khurram Mehboob

	Department of Physics, Abdul Wali Khan University Mardan, Mardan, 23200, Pakistan
Muhammad Ajaz

	Deaprtment of Physics, Women University Azad Jammu and Kashmir, Bagh, Pakistan
Kamal hussain


Authors	Hannan YounisView author publications
You can also search for this author in
                        PubMed Google Scholar



	Beenish WasimView author publications
You can also search for this author in
                        PubMed Google Scholar



	Aziz Ahmed QureshiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Muhammad AliView author publications
You can also search for this author in
                        PubMed Google Scholar



	Farooq AhmadView author publications
You can also search for this author in
                        PubMed Google Scholar



	Khurram MehboobView author publications
You can also search for this author in
                        PubMed Google Scholar



	Muhammad AjazView author publications
You can also search for this author in
                        PubMed Google Scholar



	Kamal hussainView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Hannan Younis.


Rights and permissions
Reprints and permissions


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



Cite this article
Younis, H., Wasim, B., Qureshi, A.A. et al. Determination of Radioactivity Levels in the Virgin and Fertilized Soil Samples of Rawalpindi District, Pakistan.
                    Iran J Sci Technol Trans Sci 45, 1085–1095 (2021). https://doi.org/10.1007/s40995-021-01064-w
Download citation
	Received: 19 October 2020

	Accepted: 06 January 2021

	Published: 27 February 2021

	Issue Date: June 2021

	DOI: https://doi.org/10.1007/s40995-021-01064-w


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
	Activity concentration
	
                        226Ra
	
                        232Th and 40K
	Gamma spectrometry
	Radiation indices
	Annual effective dose
	Excess lifetime cancer risk (ELCR)








                    
                

            

            
                
                    

                    
                        
                            
    
        
            
                Associated Content

                
                    
                        
                        Part of a collection:

                        
                        
                            Physics
                        

                    

                
            

        
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.158.56.96
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    