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The collection comprises the results of researches and design activity in the ChNPP exclusion 

zone, aimed at the development of technologies, equipment and devices for radioactive waste management 
and ChNPP accident clean-up, at studying the composition and structure of the Exclusion zone soil activity 
solid bearers, form transformation of the fission products of fuel fallout radionuclide composition in the 
ChNPP near zone, the spatial distribution of radionuclides and other radioecological issues. Much attention 
is paid to medical and biological aspects of the accident influence on the flora, fauna and human health, 
labour conditions and incidence of the workers of the Exclusion zone. 

The collection is for scientists, postgraduates and students ingaged in ecology, radioecology, 
atomic engineering, radiology, radiochemistry and radiobiology.  
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REFLECTION OF BLOCK NEOTECTONICS IN GEOLOGICAL STRUCTURE OF 

PALEOGENE STRATA OF CHORNOBYL EXCLUSION ZONE 
 

V. V. Skvortsov, A. Ya. Khodorkovsky, N. V. Olexandrova 
 
Neotectonic block differentiation of Chornobyl Exclusion zone area was fixed by the results of 

the geological and structure analysis of paleogene strata in complex with the space survey data 
interpretation. Structural plan of the latest tectonic movements had a block character; it was shown by 
the fracture systems, which represent the components of known regional tectonic zones of various trends 
and are found in the features of phanerozoic rock mass structure. The territory under study is divided 
into two parts – the northern one, wherein the neotectonic movements are generally more intensive with 
manifestation practically all over the fracture zones, and the southern part, wherein the newest breaks 
belong mainly to submeridional also to south-western regional fracture zones. The southern part of the 
Exclusion zone, as a whole, holds the greatest promise by comparison with the northern one in the view 
of neotectonic criteria regarding the geological repository siting for radioactive waste disposal. 
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SrSrSrSr NNNNN 88878684 234690  (7) 
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   oi
SrAf mG   (2)    

ln m=1
SrA-Sr (      ,  

    )   Nm

       
     [3]   25  

   ,   m=1
SrA-Sr  

SrF2-Sr [9, 10]  ,      . 
    m=1

SrA-Sr,    . 1.   m=1
SrA-Sr

       .

 1.     Sr (  = 25 )
Table 1. Standardized coefficient of Sr isotopes fractionating ( = 25 )

m=1
Sr -Sr

SrF2 1,000661
SrCO3 1,00054
SrSO4 1,00046...1,00024
Sr( )2 1,0003...1,0001
Sr( CO3)2 1,00005
Sr2+ 1,00002
Sr 1

     ( SrmN )   
 mN-  (  3 7)   . 2.  

G f   ( )    . 3.

 2.     
Table 2. Values of Sr isotopes parts (average for Earth Crust) 

    

84Sr 0,0056 84N 3,7102 
86Sr 0,0986 86N 1,7102 
87Sr 0,0702 87N 0,7102 
88Sr 0,8256 88N  0,2898 
89Sr 0 89N  
90Sr* 10 14 ...10 9 90N  2,2898 

.*      -90 
     4-   1986 .
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 3.     (  = 25 )
Table 3. Gibbs free energy for the strontium isotopic species ( = 25 )

G f, / G f, /
    

SrCO3
o 1107687,0 SrCl+ 693707,2

84SrCO3
o 1107682,0 84SrCl+ 693707,0

86SrCO3
o 1107684,7 86SrCl+ 693707,1

87SrCO3
o 1107686,1 87SrCl+ 693707,2

88SrCO3
o 1107687,4 88SrCl+ 693707,2

90SrCO3
o 1107690,1 90SrCl+ 693707,3

SrHCO3
+ 1157519,8 SrF+ 846381,3

84SrHCO3
+ 1157519,3 84SrF+ 846381,1

86SrHCO3
+ 1157519,6 86SrF+ 846381,2

87SrHCO3
+ 1157519,7 87SrF+ 846381,3

88SrHCO3
+ 1157519,8 88SrF+ 846381,3

90SrHCO3
+ 1157520,1 90SrF+ 846381,4

SrOH+ 723251,0
84SrOH+ 723249,2 1144660,0
86SrOH+ 723250,2 _84Sr 1144655,0
87SrOH+ 723250,7 _86Sr 1144657,7
88SrOH+ 723251,2 _87Sr 1144659,0
90SrOH+ 723252,2 _88Sr 1144660,4
SrSO4

o 1320407,8 _90Sr 1144663,1
84SrSO4

o 1320404,6 1346150,0
86SrSO4

o 1320406,3 _84Sr 1346146,8
87SrSO4

o 1320407,2 _86Sr 1346148,5
88SrSO4

o 1320408,1 _87Sr 1346149,4
90SrSO4

o 1320409,8 _88Sr 1346150,2
Sr2+ 563835,8 _90Sr 1346151,9

84Sr+2 563835,6
86Sr2+ 563835,7
87Sr2+ 563835,7
88Sr2+ 563835,8
90Sr2+ 563835,9

 G f      GEMS

 GEMS      
( G fX ) ,       G fX ,  

     -    .  
     ,     

.       :
SrSrASri

m
mNKSrASrA lnln, (8), 

 A –    ; Sr     
( ); mSr      m 84, 86, 87, 88, 90.

         
 -        

       
[11]. 
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  0,1  ,       

mSrCO3      .   
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       ,   
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       . 
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 ( ,Sr) 3,    ,   

     (   ):  
(    );  (  +   

);  (  +   ).
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 ,   (   ’   ),   – , 
   (   ’    ).

  

      
  ,         
      : 

    (  );
   (  ).
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84Sr  90Sr   88Sr.
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: 

1  ;
1      0,3 / 3;
0,1 mSrCO3      

;
10 9  90Sr (    );

   (0…10,0 ).
,     ( )  84Sr/88Sr 

6,78295E-03, 90Sr/88Sr 1,20895E-08.
. 4  5         . 

,   . 4       
,    10 8 / 3.  . 1  

       .

 4.    (  ), / 3

Table 4. Concentrations of the strontium compounds in the solution(dissolution model), mole/dm3

CaCO3, 
0 0,01 0,1 1,0 10,0

pH 8,08 8,12 8,22 8,28 8,29
84SrHCO3

+ 8,28E-09 6,92E-09 3,01E-09 4,81E-10 5,13E-11
84SrSO4

0 2,25E-08 1,72E-08 5,85E-09 8,11E-10 8,47E-11
84Sr2+ 8,84E-07 6,79E-07 2,34E-07 3,28E-08 3,43E-09

88SrHCO3
+ 1,22E-06 1,02E-06 4,43E-07 7,08E-08 7,56E-09

88SrSO4
0 3,32E-06 2,54E-06 8,62E-07 1,19E-07 1,25E-08

88Sr2+ 1,30E-04 1,00E-04 3,45E-05 4,83E-06 5,05E-07
90SrHCO3

+ 1,47E-14 1,23E-14 5,35E-15 8,55E-16 9,12E-17
90SrSO4

0 4,01E-14 3,07E-14 1,04E-14 1,44E-15 1,51E-16
90Sr2+ 1,57E-12 1,21E-12 4,16E-13 5,83E-14 6,09E-15

 5.    mSrCO3    (  ),
Table 5. Content of mSrCO3s isotopic species in solid phases (dissolution model), mole

CaCO3, 
0 0,01 0,1 1,0 10,0

 
84Sr 1,30E-06 5,60E-04 5,61E-04 5,61E-04 5,61E-04
88Sr 1,92E-04 8,26E-02 8,27E-02 8,27E-02 8,27E-02
90Sr 2,32E-12 9,99E-10 1,00E-09 1,00E-09 1,00E-09

 . . . . . . . .
84Sr 5,59E-04 . . . . . . . .
88Sr 8,24E-02 . . . . . . . .
90Sr 9,96E-10 . . . . . . . .
 . . . . . . . .

84Sr 1,19E-09 . . . . . . . .
88Sr 1,76E-07 . . . . . . . .
90Sr 2,12E-15 . . . . . . . .

. « . .»  «  » 
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. 1.         (  )
Fig. 1. Calcium and strontium isotopes concentration in river water (dissolution model) 

       
   ( 90Sr/88Sr)   ,   

 ,     mSr/88Sr ,   
  : 

(m-88Sr) = 1000 ((( mSr/88Sr) -(mSr/88Sr) )/(mSr/88Sr) ), (9), 
 (m-88Sr)   , ; (mSr/88Sr)

     ,     
  m  88; (mSr/88Sr)     

.
  . 4  5   9     

      ( . 2  3).

. 2.     Sr-84 (  )
Fig. 2. Relative composition of Sr-84 compounds (dissolution model) 
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. 3.      Sr-90 (  )
Fig. 3. Relative composition of Sr-90 compounds (dissolution model) 

   ,    
        

.           88Sr  
  90Sr.       

      : +2.1  1% .  
 ,        

  ,         
.
        

    mSr2+, mSrSO4
0, mSrHCO3

+  mSrCl+ (   
).         
     mSr2+.     

    ,      
   .       0  10   

    12,5  0,046 / 3 (  90Sr  
  765  3 / 3).

 ,        
 mSr   10 16 / 3     
     . 

      

         
    : 

1  ;
1      0,3 / 3;
1,5  mSr2+       ;
10 9  90Sr (    );

   (0…0,0031 ).
,  HCl     ,  

 [12]       8,4  6,8 .   
 ( )  84Sr/88Sr 7,1059404E-03, 90Sr/88Sr 7,1059418E-05.

-1,2
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. .
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. 6  7          . 
 . 4           

 .

 6.     (  ), / 3

Table 6. Concentrations of the compounds in the solution (dissolution model), mole/dm3 

HCl, 
0 0,0025 0,0027 0,0029 0,0031

pH 8,28 7,97 7,95 7,77 7,40
84SrHCO3

+ 7,81E-11 5,52E-10 7,26E-10 5,04E-10 2,21E-10
84SrSO4

0 1,29E-10 1,48E-09 1,98E-09 2,06E-09 2,06E-09
84Sr2+ 5,23E-09 6,88E-08 9,34E-08 9,72E-08 9,75E-08

88SrHCO3
+ 1,10E-08 7,77E-08 1,02E-07 7,10E-08 3,11E-08

88SrSO4
0 1,81E-08 2,08E-07 2,79E-07 2,90E-07 2,90E-07

88Sr2+ 7,34E-07 9,67E-06 1,31E-05 1,37E-05 1,37E-05
90SrHCO3

+ 7,79E-13 5,52E-12 7,26E-12 5,04E-12 2,21E-12
90SrSO4

0 1,29E-12 1,48E-11 1,98E-11 2,06E-11 2,06E-11
90Sr2+ 5,21E-11 6,87E-10 9,34E-10 9,72E-10 9,75E-10

 7.    mSrCO3    (  ), 
Table 7. Content of mSrCO3s isotopic species in solid phases (co-precipitation model), mole

HCl, 
0 0,0025 0,0027 0,0029

 . . . .
84Sr 1,01E-15 3,93E-12 . . . .
88Sr 1,01E-13 5,49E-10 . . . .
90Sr 4,68E-17 3,95E-14 . . . .

 
84Sr 9,45E-08 2,90E-08 3,57E-09 3,70E-14
88Sr 1,33E-05 4,08E-06 5,03E-07 5,76E-12
90Sr 9,46E-10 2,90E-10 3,58E-11 4,26E-16

. 4.         (  )
Fig. 4. Calcium and strontium isotopes concentration in river water (co-precipitation model) 

25595
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     . 6  7   9    . 5  6. 

. 5.     Sr-84 (  )
Fig. 5. Relative composition of Sr-84 compounds (co-precipitation model) 

. 6.      Sr-90 (  )
Fig. 6. Relative composition of Sr-90 compounds (co-precipitation model) 
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A PHYSICAL-CHEMICAL MODELING OF STRONTIUM ISOTOPES BEHAVIOR IN 
CHERNOBYL EXCLUSION ZONE FRESH WATER 

Y. . Shybetskyi, I. L. Koliabina 

Radiogeochemical models for dissolution and sedimentation of isotopic forms of strontium 
compounds in the exclusion zone’s freshwater environments were created and verified. It was 
established that isotope effects shall be observed both during dissolution and deposition of strontium 
isotopic forms. For both models, solid phase (with respect to the solution) is depleted by light isotopes of 
strontium (84Sr, 86Sr and 87Sr) and enriched by 90Sr. Isotopic composition of strontium in the solution is 
governed by isotopic composition of ion mSr2+. 
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METHODS FOR SOLVING DEFICIT PROBLEMS OF SAFETY NUCLEAR FUEL 
STORAGE SYSTEMS 

M. A. Karpenko, V. V. Soloviov 

Technological complexity of PUREX processes,  used in the reprocessing of spent nuclear fuel 
(SNF), and their energy consumption and resource consumption required for the implementation of the 
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technology cycle, is cause of limited power complexes to reprocess spent nuclear fuel. At this time, no 
projects on reprocessing and production of mixed-oxide fuel, both in Ukraine and in the CIS countries, 
which, in turn, complicates the development of nuclear energy in the region. In the future time, upon the 
expiration of the operation of existing reactors, the problem of SNF may acquire acute. In these 
circumstances, the constructing and, if possible, upgrade of storages SNF will be need.  

Given the high cost of these activities, important question is to search for alternative engineering 
solutions to the problem of SNF. 

Keywords: nuclear safety, nuclear fuel storage, power production 
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EFFECT OF BLOOM PLANTS ON FLUCTUATIONS IN CS-137 ACTIVITY 
CONCENTRATIONS IN ATMOSPHERIC SURFACE LAYER IN EXCLUSION ZONE 

K. I. Smirnova 

The work presents the results of the research into the effect of the bloom plants on the 
fluctuations in the activity concentrations in the atmospheric surface layer in the Exclusion Zone. The 
data regarding the effect’s periodicity and mechanism is given.

Key words: spring, increase in activity concentrations, pollen, average annual rate, atmospheric 
surface layer 
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Fukushima NPP (2011), discusses causes and scenarios of the accidents. The radioactive contamination 
of the environment resulting from the disasters is characterized, and top-priority actions for mitigation 
of the consequences and protection of public are discussed. 
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1 Kr-83m 4,80E+17 1,30E+07 6,30E-04  

( ) ( )

1,85 h

2 Kr-85m 1,10E+18 3,10E+07 3,70E-03 75% 4,480 h
3 Kr-85 2,80E+16 7,50E+05 1,90E+00 10,752 y
4 Kr-87 2,20E+18 5,90E+07 2,10E-03 76,3 m
5 Kr-88 3,10E+18 8,40E+07 6,60E-03 2,84 h
6 Xe-122 1,70E+16 4,60E+05 3,60E-04 EC 20.1 h
7 Xe-131 3,30E+16 9,00E+05 1,10E-02
8 Xe-133 6,50E+18 1,80E+08 9,40E-01 5,25d
9 Xe-135 6,70E+18 1,80E+08 7,00E-02 9,10h
10 Xe-138 6,50E+18 1,80E+08 1,80E-03 14,08 m

,      
   

11 Ga-72 3,00E+13 8,00E+02 2,60E-07 14,10 h
12 As-76 3,30E+15 8,80E+04 5,60E-05 26,3 h
13 As-77 7,80E+15 2,10E+05 2,00E-04 38,8 h
14 Br-80m 1,20E+17 3,30E+06 3,70E-04 ( ) 4,4205 h
15 Br-80 1,20E+17 3,30E+06 2,40E-05 17,68 m
16 Br-82 3,40E+17 9,20E+06 8,40E-03 35,282 h
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17 Br-83 4,80E+17 1,30E+07 8,20E-04 2,40 h
18 Br-84 8,70E+17 2,40E+07 3,40E-04 31,76 m
19 Rb-86 1,70E+18 4,50E+07 5,60E-01 18,642 d
20 Rb-88 3,10E+18 8,40E+07 7,00E-04 17,773 m
21 Y-90 2,30E+17 6,10E+06 1,10E-02 64,053 h
22 Sr-92 5,30E+18 1,40E+08 1,10E-02 2,66 h
23 Y-92 5,30E+18 1,40E+08 1,50E-02 3,54 h
24 Sr-93 5,80E+18 1,60E+08 5,60E-04 7,43 m
25 Y-93 5,80E+18 1,60E+08 4,70E-02 10,18 h
26 Nb-95 5,70E+18 1,50E+08 3,90E+00 34,991 d
27 Nb-96 6,00E+18 1,60E+08 1,10E-01 23,35 h
28 Nb-97 5,80E+18 1,60E+08 5,80E-03 72,1 m
29 Mo-99 6,10E+18 1,60E+08 3,40E-01 65,976 h
30 Tc-99m 5,40E+18 1,50E+08 2,80E-02 6,01h
31 Mo-101 6,00E+18 1,60E+08 1,30E-03 14,61 m
32 Tc-101 6,00E+18 1,60E+08 1,20E-03 14,02 m
33 Ru-103 3,80E+18 1,00E+08 3,10E+00 39,247 d
34 Rh-103 3,80E+18 1,00E+08 3,10E-03 ( ) 56,114 m
35 Rh-105 2,00E+18 5,40E+07 6,30E-02 35,36 h
36 Rh-106m 7,10E+17 1,90E+07 5,40E-06 131 m
37 Ag-110 1,00E+17 2,70E+06 5,70E-01 24,6 s
38 Ag-111 8,30E+16 2,20E+06 1,40E-02 7,45 d
39 In-116 1,50E+16 4,10E+05 1,40E-05 54,29 m
40 Sn-117 1,60E+16 4,20E+05 5,30E-03 ( ) 13,76 d
41 I-122 1,70E+16 4,60E+05 1,10E-06 EC 3,63 m
42 I-124 2,60E+16 7,00E+05 2,80E-03 EC 4,1760 d
43 Sb-126 8,30E+16 2,30E+06 2,90E-05 12,35 d
44 Sb-126m 1,20E+16 3,20E+05 3,80E-03 86%

( )14%
19,15 m

45 Sb-127 2,00E+17 5,50E+06 2,00E-02 3,85 d
46 Te-127 1,70E+17 4,50E+06 1,70E-03 9,35 h
47 Te-129 1,00E+18 2,80E+07 9,40E-01 69,6 m
48 Te-129m 6,50E+17 1,80E+07 8,40E-04 68% ( ) 

37%
33,6 d

49 I-131 3,10E+18 8,30E+07 6,70E-01 8,0252 d
50 Te-132 4,50E+18 1,20E+08 4,00E-01 3,204 d
51 I-132 4,50E+18 1,20E+08 1,20E-02 2,295 h
52 I-133 6,70E+18 1,80E+08 1,60E-01 20,83 h
53 Te-134 7,70E+18 2,10E+08 6,20E-03 41,8 m
54 I-134 7,70E+18 2,10E+08 7,80E-03 52,6 m
55 Cs-136 6,30E+18 1,70E+08 2,30E+00 13,16 d
56 Ba-137m 2,50E+17 6,60E+06 1,20E-05 100% ( ) 2,552 m
57 Cs-138 6,50E+18 1,80E+08 4,20E-03 33,41 m
58 Cs-139 6,20E+18 1,70E+08 1,20E-03 9,27 m
59 Ba-139 6,20E+18 1,70E+08 1,00E-02 83,06 m
60 -140 6,10E+18 1,60E+08 2,30E+00 12,7527 d
61 La-140 6,10E+18 1,60E+08 2,90E-01 1,67855 d
62 La-141 5,60E+18 1,50E+08 2,70E-02 3,92 h
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63 -141 5,50E+18 1,50E+08 5,20E+00 32,508 d
64 La-142 5,60E+18 1,50E+08 1,10E-02 92,5 m
65 -143 5,60E+18 1,50E+08 2,30E-01 33,039 h
66 -143 5,50E+18 1,50E+08 2,20E+00 13,57 d
67 -144 3,90E+18 1,10E+08 3,30E+01 284,91 d
68 -144 3,80E+18 1,00E+08 1,40E-03 17,3 m
69 Nd-147 2,20E+18 5,80E+07 7,20E-01 100% 10,98d
70 Pm-148 1,60E+18 4,40E+07 2,00E+00 100% 5,3681d
71 Nd-149 1,10E+18 3,00E+07 2,40E-03 100% 1,7281h
72 Pm-149 1,10E+18 3,00E+07 7,50E-02 100% 53,08 h
73 Pm-151 4,90E+17 1,30E+07 1,80E-02 28,40 h
74 Sm-153 2,00E+17 0,55E-07 1,30E-02 46,284 h
75 Eu-156 3,60E+16 9,70E+05 1,70E-02 15,19 d
76 Gd-159 5,30E+15 1,40E+05 1,40E-04 18,479 h
77 Tb-160 2,00E+15 5,40E+04 4,80E-03 72,3 d
78 Gd-162 4,80E+14 1,30E+04 1,10E-07 8,4 m
79 Tb-162 4,80E+14 1,30E+04 8,70E-08 7,60 m
80 Dy-165 2,90E+13 7,80E+02 9,50E-08 2,334 h
81 Np-239 5,80E+19 1,60E+09 6,70E+00 2,356 d

,     
82 Se-75 1,00E+15 2,80E+04 1,90E-03 EC 119.78 d
83 Rb-87 2,30E+17 6,20E+06 1,90E+01 100% 4,81 10+10 y
84 Sr-89 3,90E+18 1,10E+08 3,70E+00 50,53 d
85 Sr-90 2,30E+17 6,20E+06 4,50E+01 28,90 y
86 Y-91 4,90E+18 1,30E+08 5,50E+00 58,51 d
87 Zr-95 5,80E+18 1,60E+08 7,40E+00 64,032 d
88 Ru-106 8,60E+17 2,30E+07 7,00E+00 371,8 d
89 Ag-110m 1,30E+15 3,60E+04 8,60E-09 98% (  

1.38%)
249,76 d

90 In-115 1,60E+16 4,40E+05 7,10E-05 4,41 10+14 y
91 Sn-123 1,90E+16 5,10E+05 6,20E-02 129,2 d
92 Sb-125 1,50E+16 4,00E+05 3,90E-01 2,75856 y
93 Te-125 3,00E+15 8,10E+04 4,50E-03
94 Cs-134 1,70E+17 4,60E+06 3,60E+00 2,0652 y
95 Cs-135 3,70E+12 9,90E+01 8,60E+01 2,3 106 y
96 Cs-137 2,60E+17 7,00E+06 8,10E+01 30,2 y
97 Pm-147 8,00E+17 2,20E+07 2,30E+01  100% 2,62513y
98 Pm-148 m 6,70E+16 1,80E+06 1,10E-02 41,29 d
99 Sm-151 6,50E+15 1,80E+05 6,70E+00 90 y
100 Eu-154 1,40E+16 3,70E+05 1,40E+00 99% 8,601 y
101 Eu-155 1,10E+16 3,10E+05 6,70E-01 4,753 y
102 Pu-236 1,10E+11 3,10E+00 5,80E-06 2,858 y
103 Np-237 2,60E+11 7,10E+00 1,00E+01 2,144 10+6y
104 Pu-239 9,50E+14 2,60E+04 4,10E+02 24110 y
105 Pu-241 1,80E+17 4,90E+06 4,90E+01 14,325 y
106 Am-241 1,60E+14 4,50E+03 1,30E+00 432,6 y
107 Pu-242 2,90E+12 7,80E+01 2,00E+01 3,75 10+5 y
108 Am-243 9,70E+12 2,60E+02 1,30E+00 7370 y
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109 Cm-242 4,30E+16 1,20E+06 3,50E-01 162,8 d
110 Pu-238 1,30E+15 3,50E+04 2,00E+00 87,7 y
111 Cm-244 4,30E+14 1,20E+04 1,40E-01 18,1 y
112 Pu-240 1,50E+15 4,00E+04 1,80E+02 6561 y
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»

217/2 0,4±0,2 «  », 
« »
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305/2  504/2   

+24.000

 , 
, 80±30

   7 
 .  

  .  
    . 

304/3  305/2
 

 ( )
(210/5+210/6+210/7)

12±6
«   

»  «  
 »

-  ( )-2
(012/14+012/15+012/16)

3,
14

-1
(012/5+012/6+012/7) 1,0±0,5

    , ?

    
 

 
 , ~4 

   
 « »

 , 0,75±0,25

,   . 8, ,    
  112  158,35 , . .  58,9%÷83,3%.   46,5  – 24,4% 

            
 4-  ( ,          

  ( )).         
   112+46,5=158,5 ,     83,3%  

    ,    17,7%    
       .     
  . ,   , 

       94 ,  
  : 50 60%       

; 26 33%    ; 6 15%     
  2%    .  

 ,        
,     23,8,+4,5  UO2 63 .  

         
       ,  , 

  ,     .

   –    

  ,    
,           

 ,    .   
        

  ,    .    
,  ,   . 9.    
     . .  86,  89 . 
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 9. ,     ( 504/2)  
  305/2          

  2

   504/2*  
305/2  , 

   
, 

 (U) 120 90
1300** <20***

 580 160
  130

  , 
   950 480

  300 280
? 45

750  

: *   ; **      
   ; ***330      

    .

   ,      , 
 , ,  ,    ,  . . 

       « »  
380 580 3.     . 

    7%    .    
     . 10.

 10.   « »   77

 , /     26.04.86 
  

144Ce 1,04 103 3,02 102 4,86 102 2,14 103

137Cs 2,25 10 8,93 5,41 5,05 10
134Cs 1,26 10 5,26 3,2 3,17 10
125Sb 1,57 1,57 1,80 10-1 4,03
154Eu 1,37 2,68 10-1 9,38 10-1 2,1
155Eu 1,89 5,03 10-1 1,21 2,68
90Sr 6,81 10 1,26 10 4,25 10 9,45 10
238Pu 4,93 10-1 5,96 10-1 1,95 10-1 3,62
239+240Pu 9,42 10-1 9,72 10-1 5,80 10-1 6,18
242Cm 2,05 10 2,30 10 2,18 1,30 102

244Cm 2,56 1,38 6,85 10-2 7,80 10
241Am 3,23 10-1 5,66 10-1 1,46 10-2 3,14
U,  % 4,08 1,18 1,83 8,06

./  (U) 11,84 0,99 10,45 14,65

      ,  
 :    ;    

 ,        ;  
;      ,  
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 11.       1986 . 101

 
 

 
-

   ( · -2)
141Ce 144Ce 131I 103Ru 106Ru 95Zr 95Nb 137 Cs 134 Cs 140 La

1
 

 
h = 0 cm

12.06 1517,0 2257,0 203,5 2479,0 4070,0 5550,0 247,9 151,7 703,0

2
 

 
h = 0,7 cm

12.06 11,8 21,5 30,0 29,6 35,9 28,9 7,0 2,6

3
 

h = 1,5 cm
12.06 2,4 7,0 4,8 11,8 14,8 1,0

4
 

H = 0 cm
23.06 4440,0 7770,0 4070,0 11470,0 16280,0 1110,0 629,0 1036,0

5
 

 
h = 1,0 cm

23.06 28,5 66,6 21,5 44,4 74,0 103,6

6
 

 
h = 2,0 cm

23.06 35,2

7
 . 

  
 . 14.06 3700,0 5180,0 103,6 4440,0 8880,0 12210,0 740,0 344,1

8
.  

 
,

 14

8.08 15910,0 74000,0 19610,0 13690,0 66600,0 99900,0 5550,0 2886,0

9
.  
  

 8.08 7030,0 37000,0 7400,0 4810,0 26640,0 40700,0 2738,0 1184,0

   ,    14 , 
       ,   

  0,12  52,6 / 2   0,2 / 2. 
 14   2,5 107 / .      

 0,086   1  ;   0,4  1   32, 33 . 
         
            

  .

       1986 .  

          
       .   

        
      27  1986 .  8  

 15, 45 .         200 . 
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   « »       
   30 , . 12.  

 12.     30

   
,

   
  ,

27 44 150 150
28 93 300 450
29 186 750 1200
30 ? 1500 2700

1 ? 1900 4600
2 ? 420 (?) 5020 (?)
3 0
4 0
5 0
6 0 5020

          5000   
 .    40    
, 2400  , 1800    , 600  ,  

 ,     
.     (27 )   93 ,   

186.    1     1900  15 .  
      ,     

       . 
     . 13.

 13.   ,      
-  1986 . 30

  
 

,

 „ 40
MgCa(C03)2 1200*

 , ,   . 3500**
 ( , « »  .) Pb 6700***

( ) Na3PO., 2500

   
( )

  -65 , ,  
,  ,  
  .

2700

16600

:  *       ~600 ; **    
   ~1800    ; ***   5     

 2400  ; 29  1986     890  . 

 . 4       (  ), 
     . 
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 15.          
3-      10.07.1986  03.10.1986 97 , 98

/

 
,   

 
 , 

 
-  

-
-

, 

 

,
.

, 2

1  74 11000 25 30000 1200
2  21 1000 10 10000 400
3  29 2200 35 10000 400
4  11 300 125 5000 200
5 4 100 5,5 60 1000 40
6 2,5 200 40 800 32
7  0 1000 15 20 290 12
8  19 700 28 200 6000 240
9  2,0 8 80 1600 64

10 0,5 36 300 2000 80
11  , , 7,0 33 400 4000 160
12  0,1 19 100 800 32
13 2,5 25 1,0
14    

182
16500 144 1397 71515

2861
15  

 ,
  

840 33
16  

  
 

  
 

1000 40
17 2324 93
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 900 36
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MANAGEMENT OF RADIOACTIVE WASTE DURING THE INITIAL PERIOD OF 
ELIMINATING THE CONSEQUENCES OF THE CHORNOBYL ACCIDENT. REVIEW AND 

ANALYSIS 

B. Ya. Oskolkov 

Unfortunately, a nuclear accident is no exception to technological progress. Therefore, the 
experience gained during elimination of such accidents should be thoroughly studied and necessary 
lessons should be learnt. Management of radioactive waste (RAW) is among the main aspects of the 
problem for eliminating accident consequences. This article provides an overview and analysis of the 
available information on RAW management during elimination of the accident consequences at 
Chornobyl NPP Unit 4. This was the accident that has provided a powerful impetus for the whole world 
to advance RAW handling activities and develop a variety of technologies to be used for emergency 
RAW treatment.  

This review discusses basic sources of RAW formation during the Chornobyl accident, pro-
cesses of RAW formation, and describes the relevant experience of RAW collection and disposal. Not 
all sources and materials were available for the research, but the author endeavored to provide the most 
comprehensive presentation of all the aspects of RAW management during elimination of the 
Chornobyl accident.  

Keywords: Chornobyl NPP, radioactive waste, radioactive emissions, liquidation of 
consequences of radiation accident
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