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, 

.
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, ) 
 [7]. 

 4 %  1:1-2,
 0,05-0,3 %,  C:N:P 

100:5:1. 
, 

.
, , 

, 
 [8]. 

, 
, . 
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 ( ) 

 4,8  1  HCl  4770.1:2007 –
 4770.9:2007;  –

, 
.

 – , 
, .  –

; i  ( ) , 
; ;

, .  –
, , .

 – -
;

; , 
.  – 

, , 
, , ;

, 
.

 ( , ) 
 (Cd,

Pb, Cr, Zn): ,  5  – 
 (FeSO4 x7H2O) – 300-500 ,  – 2000 ;

,  2-3  -  - 800-1500 ,  –
4000 ; , 
–  – 2500-3000 ,  – 6000 .

 [9], 
 – 

 [10]. , 
 – , 

,
.

 ( ) – 
, 

 6 , 
. 

:  – 8 %;  – 40 %; 
 – 25 %;  – 7,1+0,4; N  –  0,5  %;  P  – 0,8 %; K  –

1,5 %; Ca – 4 %; Mg – 0,8 %;  – 35 %;  – 14 %). 

 ( .1).

,
 (Zc)  

 [11].

 (  – 
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>5;  Zc .  = 178 (8); Zc  4,8 = 265(8); Zc HCl = 89,4 (7);
 – -2-5; Zc .  = 16,7 (8); Zc  4,8 = 185 (9);

Zc HCl =29,7 (6);  –  - 2; Zc .  = 10,8
(8); Zc  4,8 = 8,4 (5); Zc HCl = 7,3 (5)).

1. 

)
Cd Cu Pb Zn Ni Cr

 ( ) 0,15 5,22 1,90 41,2 6,36 3,96

 9819-238-00008064-98 2 132 130 220 - -

 ( , 2001) 20 1000 750 2500 300 750

 ( 17.4.3.07-2001) 30 1500 500 3500 400 1000

 ( , %)  ( , ), 
 1  2.

= 100 – . / . × 100 %, (1)

: . –  (  1
HCl, ), . –  ( ).

 ( ) 
, 

.

= . / , (2)

: . –  (
 4,8; ),  – 

 ( ).
 ( ) 

, 
.

, 
 (Cd, Pb, Zn – 1 ; Cr – 2 ), 

 (Cd – 1, Pb – 10, Zn – 53;
Cr – 52 )  (Cd – 26,7-92,3 %, Pb –
21,7-74 %, Zn – 16,8-47 %; Cr – 3,9-7,8 %).

in vivo. (Hordeum).
. 

 –  (
,  CO2) 

: .  (1980); 
.  (1971); 2

.  (1987) .  (1988). 
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.  (1957), . 
(1958). 

Statistica 10.

.
, 

, 
.

. , , 
, 

,  –
. , 

, ; 
,

. , , 
, , 

, 
. ,

, . 

 – 
.

, 

,  CO2), 
, , , 

), 
.2-4, .1).

, 

, 
, 

.2), ;
.

, , .2,

, 
. , 

 Cd  0,5-3-11 , 
 1,5-5-15. 
 Pb, Zn  Cr . 

, 
; 

 ( .3), 

.

ОХОРОНА І ВІДНОВЛЕННЯ ГРУНТІВ 55



2. 

 ( )  ( , %)
Cd Pb Zn Cr Cd Pb Zn Cr

 ( ) 1,5 4,0 3,0 2,0 69,0 59,0 75,0 96,0
FeSO4x7H2O 300-500  +

 2 0,5 3,0 2,5 1,5 76,0 62,0 78,0 97,0

 ( ) 5,0 54,0 7,0 6,0 50,0 46,0 64,0 94,0
FeSO4x7H2O 800-1500  +

 4 3,0 53,0 6,0 4,5 59,0 47,0 68,0 95,0

 ( ) 15,0 171,0 218,0 18,0 32,0 51,0 53,0 92,0
FeSO4x7H2O 2,5-3  +

 6 11,0 165,0 200,0 14,0 36,0 55,0 54,0 92,8

, 
, ,

, 

. , , 
 600 , 

 –  ,  ,
, .

, 
, 

 (
), 

, , 
 ( . 3). , 

, , 
. 

, , 
CO2  ( . 4).

, 
 ( . 1,  1-4

 –  5). 

.
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. 1.  Hordeum
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METHOD OF SOILS ENVIRONMENTAL REMEDIATION POLLUTED MAINLY BY CADMIUM, LEAD,
ZINC AND CHROMIUM

V.L. Samokhvalova, A.I. Fateev, S.G. Zuza, V.O. Zuza, V.M. Gorjakina

NSC “Institute for Soil Science and Agrochemistry Research named after O.N. Sokolovsky”
(v.samokhvalova@mail.ru)

A method of contaminated soils remediation from technogenic polyelemental pollution of Cd, Pb, Cr, Zn is
substantiated, where in using of ferrous sulphate with addition of vermicompost as a soil activator self
cleaning and soils improver prolonged effects, according to the level of soil contamination is provided by
restoring its natural properties and an allowance nutrients in the soil, which helps to restore the productivity
of plants and environmental rehabilitation of contaminated soil-plant system. The technical result of the
designed method is the acceleration of microbiological processes, physical and chemical adsorption of
heavy metals of different classes of hazards in the soil by complementary introducing additional soils
structure improves combinations of organic and inorganic nature, which ensures effective remediation of
polluted soils, expanding the range of heavy metals spectrum, that are unable to migrate into adjacent to
the soil environment, protection and optimization, and restore of soil humus condition.

Key words: heavy metals (cadmium, lead, zinc and chromium), technogenic pollution of soils, the method
of remediation.
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