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Abstract  

In the current study determination of the natural and artificial activity level on samples sediment the Euphrates 

River on Babylon  governorate using   -ray spectrometry technique with NaI(Tl) detector. Where 50 samples of 

sediment Euphrates river.  

The  results revealed that the average values in( Bq/kg) for Uranium    
   , Thorium      

     Potassium    
    

And     
   , and samples sediment were ( 21.815, 5.326, 273.377, 0.879) respectively. The hazard indexes were 

also calculated, where the radium average equivalent activity Raeq was 56.084 , And Hazard index for  -ray (  ) 

was 0.420 , The average absorbed does in Air (AD) was 27.347, The results of the present study have shown that 

the rates of Specific activity and radiological hazard effects Rate for Gamma ray in samples sediment the 

Euphrates River on Babylon governorate were all lower  than the value of the global limit. 

 

    

    jjkk242abc@gmail.com 

NaI(Tl)50

Bq/kg)(     
        

       
      

  

    
   21.8155.326273.3770.879

Raeq56.084  0.420

AD27.347

NaI(Tl)

Introduction

[1]

[2]

30 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Journals of University of Babylon

https://core.ac.uk/display/236055174?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
mailto:jjkk242abc@gmail.com


Journal of University of Babylon for Pure and Applied Sciences,Vol.(27), No.(4): 2019 

 
 

   
       

      
  

    
   [3]

[4]

   
   

   
   

[5]

    
   

[6][7]

   
  

[8] 

   
       

      
      

   

Raeq

NaI(Tl)

  Area of Study

100 km2

32 0 033 0 0  44 0 045 0 0

27m

1

1

 

31 



Journal of University of Babylon for Pure and Applied Sciences,Vol.(27), No.(4): 2019 

 
 

Samples Preparation sediments 

4

75µm

1kg

Measurement System

NaI(TI) 3''X3''

[9](2)

 
(2)NaI(TI)3''X3''[10]

 
Calculation of Detector Efficiency at Different Energies

   
   

     
             

CPSCount par second Net Area

7200 sec(I)S.ABq/kg

     
              ) 

Aoλ

Decay rate0.693/T1/2

t(3)[11]

  
   

    
   

            

Specific Activity (A)

Bq/kg

Bq/kg[12]

  
 

       
         

N  
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Radium Equivalent Activity (Raeq)

Bq/kg 

                        ……..(5) 

AUAThAK   
        

      
  

Raeq[13]

Activity Concentration Index

[13]

   
  

   
 

   

   
 

  

    
     (6)  

 Absorbed Dose Rate in Air (AD)

(AD) 238U232Th

40K[12]

AD=0.462 AU +0.621ATh +0.0417AK  …………….(7) 

 0.462)0,621 (0.0417  

   
       

      
  (nGy/h)

 
Results and Discussion

(1)   
       

       
      

  

Raeq  AD

    
   Bq/kg     

   34.937B32

MDA 15.412    
   26.205B7

MDA9.645    
   77.137B1

MDA21.851

25 Bq/kg[15,14] 

     
   Bq/kg    

   B4518.781

MDA5.3267    
   

25 Bq/kg[15, 14] 

      
   Bq/kg9.186B30MDA

0.8792 

    
  Bq/kg433.716B1555.520

B29273.377   
  370 Bq/kg[15, 14] 

 RaeqBq/kg)110.55B120.174

B3656.084370 

Bq/kg[17, 16] 

   (Bq/kg)0.719 B1 0.157B36

0.4201Bq/kg[17, 16] 

 AD)(nGy/h)48.406B1  10.720

B5027.347

84 nGy/h[17, 16] 
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(1)

Samples 

Code 
   

        
        

    

(Bq/kg) 

   
   

Bq/kg)) 

Raeq 

(Bq/kg) 

   

(Bq/kg) 

AD 

nGy/h 
    

    

(Bq/kg) 

    
    

(Bq/kg) 

    
    

(Bq/kg) 

    
    

Bq/kg)) 

B1 22.066 12.248 77.137 2.650 0.232 267.821 101.55 0.719 48.406 

B2 MDA 18.098 26.132 8.167 2.841 224.521 55.091 0.404 26.366 

B3 12.643 17.327 30.486 3.662 0.242 334.321 61.462 0.462 30.236 

B4 21.058 12.221 33.451 5.161  MDA 205.611 56.663 0.411 27.144 

B5 21.381 14.092 74.491 5.001 MDA 138.728 92.320 0.637 43.220 

B6 11.245 18.069 43.885 1.155 MDA 251.154 66.875 0.475 31.444 

B7 14.433 26.205 61.527 1.968 MDA 238.608 82.714 0.588 39.564 

B8 MDA 10.306 24.014 4.208 2.630 324.499 55.044 0.418 27.180 

B9 18.947 5.488 MDA MDA MDA 232.151 37.999 0.289 18.988 

B10 MDA 14.941 39.629 4.810 MDA 426.317 79.333 0.596 38.991 

B11 8.940 9.008 34.195 16.142 MDA 376.585 86.276 0.640 26.191 

B12 18.333 8.366 65.169 0.791 4.385 372.575 94.988 0.690 46.135 

B13 MDA 6.522 11.735 4.890 1.834 375.346 47.630 0.377 24.110 

B14 23.989 9.187 28.175 MDA MDA 419.018 60.439 0.467 30.489 

B15 22.231 12.510 33.468 13.677 MDA 433.716 86.422 0.649 42.041 

B16 10.132 MDA 12.799 8.034 1.550 234.65 42.536 0.323 20.770 

B17 MDA 9.819 MDA MDA 4.086 338.374 26.054 0.225 14.110 

B18 21.937 8.375 69.148 3.750 MDA 285.562 96.499 0.688 46.183 

B19 16.327 13.662 7.261 MDA 1.890 413.392 39.092 0.324 20.593 

B20 MDA 2.404 MDA 9.6666 3.377 196.81 28.976 0.227 14.209 

B21 12.392 8.471 22.616 3.019 MDA 262.512 47.147 0.355 23.270 

B22 34.937 13.286 28.507 7.766 MDA 213.47 56.049 0.410 26.894 

B23 34.282 16.453 MDA 7.289 MDA 280.062 31.987 0.259 16.205 

B24 30.667 9.725 44.010 6.135 MDA 206.513 68.686 0.492 32.754 

B25 MDA 12.773 MDA 5.232 MDA 204.278 23.211 0.188 11.767 

B26 12.683 7.209 50.402 MDA MDA 220.303 67.368 0.482 32.472 

B27 13.926 10.819 32.854 4.224 MDA 233.992 56.911 0.416 27.559 

B28 12.316 15.100 64.12 16.881 MDA 114.969 88.369 0.672 44.900 

B29 33.037 6.812 53.398 1.574 MDA 55.520 60.123 0.410 28.050 

B30 18.424 10.574 13.594 4.463 9.188 217.015 36.617 0.279 31.372 

B31 2.797 MDA MDA 14.231 MDA 223.218 37.538 0.291 18.562 

B32 MDA 8.715 34.424 8.472 MDA 315.81 70.856 0.524 34.334 

B33 17.346 4.975 12.514 MDA MDA 184.406 26.713 0.206 13.471 

B34 28.435 MDA 30.516 7.815 MDA 282.047 63.409 0.469 30.712 

B35 17.593 12.790 23.279 7.055 MDA 371.81 61.957 0.473 30.622 

B36 20.208 0.234 8.716 MDA MDA 148.815 20.174 0.157 10.232 

B37 18.058 9.824 53.790 12.931 MDA 273.404 93.332 0.670 44.218 

B38 18.604 2.341 52.968 MDA 0.3072 219.889 69.899 0.499 33.640 

B39 MDA MDA 11.331 MDA 0.187 255.579 31.010 0.245 15.892 

B40 17.959 MDA MDA 12.070 2.898 387.843 47.124 0.379 23.668 

B41 15.801 MDA MDA 2.160 MDA 290.732 25.475 0.215 13.465 

B42 MDA 6.775 4.346 MDA 2.663 400.269 35.166 0.295 18.699 

B43 MDA 4.055 31.475 MDA 1.193 356.269 58.943 0.447 29.417 

B44 11.916 10.510 14.849 13.614 MDA 261.41 54.484 0.409 26.232 

B45 27.811 17.971 MDA 18.781 3.661 59.233 39.117 0.293 18.303 

B46 MDA MDA 36.328 1.481 0.814 362.112 66.321 0.498 30.532 

B47 MDA MDA 17.481 MDA MDA 377.81 46.572 0.368 23.830 

B48 8.413 15.231 11.242 13.721 MDA 233.161 48.816 0.367 23.437 

B49 MDA 22.771 25.141 MDA MDA 338.89 51.342 0.393 25.750 

B50 12.62 MDA MDA 8.721 MDA 127.214 22.266 0.172 10.720 

Max 34.937 26.205 77.137 18.781 9.188 433.716 110.55 0.719 48.406 

Min MDA MDA MDA MDA MDA 55.520 20.174 0.157 10.720 

Ave 15.412 9.645 21.851 5.3267 0.8792 273.377 56.084 0.420 27.347 

W.Ave 25 25 25 25 - 370 370 1 1 
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Conclusions
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