
Assessment Of The Global  Fal lout  Of 
P lutonium Isotopes  In The Topsoi l  Of Qatar : 
Establ i shing A Basel ine Concentrat ions  Of 
238Pu, 239Pu, And 240Pu

A radio-analy t ica l  technique for  determinat ion of  plutonium (Pu) i sotopes  in soi l  samples  i s  tested 
against  NIST and IAEA standard reference mater ia ls  to  determine i ts  accuracy and precis ion for  re l iable 
resul ts . The technique i s  then used in the invest igat ion of  132 topsoi l  samples , col lected from the 
natura l  environment of  Qatar, to  assess  the ef fect  of  g lobal  fa l lout  accumulat ion of  these  radionuc l ides 
in the region. P lutonium was sequentia l l y  leached form 1000 g of  each soi l  sample us ing nitr ic  and 
hydrochlor ic  ac ids . The res idual  f ine par t ic les  were separated by f i l t rat ion and centr i fuge. The solut ion 
was reduced to 1 ml by evaporat ion in dr y  oven and measured direct l y  by CRC-ICP-MS/MS without 
pr ior  chemical  separat ion of  Pu.  
 
The concentrat ions  of  238Pu in the col lected soi l  samples  var y  f rom < 0.026 -  0 .058 fg/g (< 0.0160 
-  0 .0266 Bq/kg)  with a  mean value of  0 .034 fg/g (0.0195 Bq/kg)  and a  median value of  0 .032 fg/g 
(0.0195 Bq/kg) . The concentrat ions  of  239Pu fa l l  in  the range 5.67 -  166.09 fg/g (0.014 -  0 .381 Bq/
kg)  with a  mean value of  67.33 fg/g (0.154 Bq/kg)  and a  median value of  63.21 fg/g (0.145 Bq/kg) . The 
concentrat ions  of  240Pu fa l l  in  the range 1.48 -  28.21 fg/g (0.013 -  0 .240 Bq/kg)  with a  mean value of 
11.46 fg/g (0.098 Bq/kg)  and a  median value of  10.835 fg/g (0.093 Bq/kg) .  
 
The isotopic  and act iv i t y  concentrat ions  rat ios  of  238Pu/239Pu, 240Pu/239Pu, and 238Pu/239+240Pu 
can be used to ident i fy  the source. The main isotope rat ios  of  238Pu/239Pu in Qatar i  soi l s  i s  (3 .33 ± 
1.02)  x  10-4. A repor ted global  and Chernoby l  fa l louts  i sotope rat io  of  238Pu/239Pu are  1.77 x  10-4 
and 4.3 x  10-3, respect ive ly. The main isotope rat io  of  240Pu/239Pu in Qatar i  soi l s  i s  0 .1749 ± 0.0211. 
A repor ted global  and Chernoby l  fa l louts  i sotope rat ios  of  240Pu/239Pu are  0.18-0.19 and 0.34-0.57, 
respect ive ly. 
The average i sotopic  and act iv i t y  rat ios  of  238Pu/239,240Pu in Qatar i  soi l s  are  (2.856 ± 0.881)  x 
10-4 and 0.0505 ± 0.0032, respect ive ly. The act iv i t y  rat io  238Pu/239+240Pu in re leases  f rom nuc lear 
fuel  reprocess ing plants , nuc lear  tests , weapons grade,  and Chernoby l  fa l lout  are  about  0.25, 0 .026,  
0 .014 and 0.47, respect ive ly. Accordingly, i t  i s  di f f icul t  to  ident i fy  the source, but  i t  may be due to the 
contr ibut ion of  more than one source. The most  probable  sources  are  both Chernoby l  fa l lout  of  Pu 
isotopes  and severa l  decades  of  fa l lout  Pu accumulat ion due to nuc lear  weapons test ing.  
 
Novel  Aspect 
New data  base  was  establ i shed for  the concentrat ion and isotope rat ios  of  Pu isotopes  (238Pu, 239Pu, 
and 240Pu) in Qatar  topsoi l .
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