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The work was aimed to determine activity concentrations of natural radionuclides in natural water 
from 31 springs of Sverdlovsk region, Middle Urals, Russia.  Activity concentrations of 222Rn varied 
from 2.4 to 161 Bq L-1 providing the average annual internal irradiation dose of 0.27 mSv (0.02 – 
1.18 mSv). Water from seven springs exceeded Russian national norms (60 Bq L-1) and three of 
them exceeded WHO guidance level (100 Bq L-1). The maximal activities of 238U and 232Th were 
0.124 Bq L-1 (4.1% of maximal allowed limit) and 0.005 Bq L-1 (0.8% of maximal allowed limit) 
respectively; thus, the danger of these radionuclides presence in spring water was insignificant. No 
correlation between activities of 222Rn and 232Th or 238U were found. Activity concentrations of 
226Ra were determined in water from seven springs containing the highest activities of radon; the 
respective values varied from 0.1 to 0.87 mBq L-1 providing annual doses of 0.02 to 0.18 µSv y-1. 
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. 1.   222Rn, 238U  232Th     

 
 

 
* 

 
 
    

  
 

  
   

: 
222Rn, /  238U, /  232Th, /  

222Rn, 
 

238U, 
 

232Th, 
 

 .  
A1  12.02.20 14.1 6.2 0.62 0.10 0.20 0.10 
A2  12.02.20 73.7 2.1 0.02 0.54 0.07 0.00 
A3  12.03.20 60.9 7.2 0.24 0.44 0.24 0.04 
A4  19.03.20 102 4.1 0.06 0.74 0.13 0.01 
A5  19.03.20 52.1 2.3 0.13 0.38 0.08 0.02 
A6  26.03.20 11.1 7.0 < ** 0.08 0.23 <0.01 
A7  27.05.20 51.3 1.1 0.78 0.37 0.04 0.13 
A8  02.06.20 6.2 20.2 0.01 0.05 0.66 0.00 
A9  02.06.20 95.5 10.4 0.02 0.70 0.34 0.00 
A10  02.06.20 19.9 1.5 0.06 0.15 0.05 0.01 
A11  02.06.20 70.7 2.7 0.04 0.52 0.09 0.01 
A12  02.06.20 36.0 1.7 0.09 0.26 0.06 0.02 
A13  07.06.20 35.9 0.8 0.69 0.26 0.03 0.12 
A14  07.06.20 9.8 4.7 2.00 0.07 0.15 0.34 
A15  07.06.20 10.9 12.4 1.78 0.08 0.41 0.30 
A16  09.06.20 161 1.3 0.34 1.18 0.04 0.06 
A17  09.06.20 11.4 13.1 2.35 0.08 0.43 0.39 
A18  09.06.20 6.8 5.7 0.69 0.05 0.19 0.12 
A19  09.06.20 26.8 6.8 1.32 0.20 0.22 0.22 
A20  09.06.20 2.4 4.6 0.57 0.02 0.15 0.10 

      
B1  01.03.20 48.6 3.6 <  0.35 0.12 <0.01 
B2  27.05.20 17.2 124.1 4.58 0.13 4.08 0.77 
B3  31.05.20 20.9 3.8 0.01 0.15 0.12 0.00 
B4  07.06.20 36.6 35.2 5.00 0.27 1.16 0.84 
B5  08.06.20 6.1 1.5 0.36 0.04 0.05 0.06 
B6  10.06.20 7.4 81.2 0.06 0.05 2.67 0.01 
B7  22.06.20 113 0.2 0.09 0.82 0.01 0.02 
B8  22.06.20 24.7 8.1 1.13 0.18 0.27 0.19 
B9  22.06.20 <  0.4 0.14 <0.02 0.01 0.02 
B10  22.06.20 <  0.8 0.23 <0.02 0.03 0.04 
B11  22.06.20 11 1.3 0.19 0.08 0.04 0.03 

: *  –  ,  –  ; **  –  . 
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         ( 11) –  
50  154 / .  ,       –  

    . 
   ,        

     .       
     .   238U  

0,124 /  (0,041   ),  232Th – 0,005 /  (0,008   
).       -

    4,1 /   238U    0,84 /   232Th,  
   ,   (1000 / ).  

,            
        . 

Girault  . [10]       
222Rn  226Ra       2143   .  

    226Ra       222Rn 
 60 / ,   ,        

 .    . 2. 
 
. 2.  222Rn  226Ra      

 

 
 

  
 

 
 222Rn, 

/  
  

226Ra, /  

   
   

   226Ra,  
2 17.10.2020 69.9 ± 6.0 0.25 ± 0.54 0.05 
3 28.01.2021 57.1 ± 1.6 0.72 ± 0.43 0.15 
4 28.01.2021 137.2 ± 11.0 0.14 ± 0.31 0.03 
9 08.11.2020 84.4 ± 4.3 0.24 ± 0.28 0.05 

11 21.12.2020 87.7 ± 6.0 0.62 ± 0.27 0.13 
16 10.02.2021 156.3 ± 6.8 0.87 ± 0.28 0.18 

B7 07.10.2020 121.6 ± 8.1 0.10 ± 0.28 0.02 
 

    -    226Ra  
 .  226Ra       1 /   

         .    
,    0,87 ± 0,28  /      

   .       
        0,02  0,18 /   

  0,09 / . 
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