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. , % 

 
, 

%     
SiO2 50,4 59,5 
TiO2 0,1 0,6 
Al2O3 4,3 10,7 
Fe  17,9 4,2 
MnO 0,4 0,1 
MgO 1,5 1,6 
CaO 7,9 3,9 
Na2O 0,4 0,8 
K2O 0,7 2,4 
P2O5 0,1 0,1 
H2O 1,9 4,5 
. . . 13,9 11,2 

 99,5 99,6 
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  Med 
Min-Max  

Mn 1984 
100-6000 875 315 1500 

Ni 36 
5-50 7 20 20 

Co 4 
2-8 2 3  

V 82 
20-180 34 50  

Cr 113 
6-1000 85 55 100 

Mo 4 
1-10 2 2  

Cu 60 
8-400 58 20 33 

Pb 119 
5-300 47 12 32 

Zn 373 
30-2000 332 52 55 

Sn 5 
2-20 3 2  
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 Ni, Mo, Co  Cu ,    – Cr, 
V  Pb.   ,   -

   ,  
   12,7. 

 
 4 

          .  
 

   Mn Ni Co V Cr Mo Cu Pb Zn Sn  
  (Elytrigia repens (L.) Nevski) 0,4 4 1,7 0,2 0,2 3,8 0,9 0,2 0,5 0,8 12,7 
  (Robinia pseudoacacia L.) 0,3 2,2 2 0,2 0,1 5 0,6 0,1 0,3 0,8 11,6 

  (Acer platanoides L.) 0,4 1,1 1 0,2 0,1 0,8 0,7 0,2 0,2 0,8 5,5 
  (  abies (L.) H.Karst.) 0,2 0,3 0,8 0,1 0,1 2,5 0,1 0,3 0,3 0,6 5,3 

  (Castanea sativa Mill.) 0,3 5,6 2 0,1 0,1 1 0,8 0,2 0,2 0,6 10,9 
  (Betula pendula Roth.) 0,3 1,4 1,3 0,2 0,1 1,5 0,3 0,3 1,6 0,8 7,8 

  (Tilia europaea L.) 0,3 0,6 1 0,1 0,1 1,3 1,3 0,3 0,2 0,8 6 
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Purpose. Determination of regularities of accumula-

tion and distribution of heavy metals in environmental 
objects in the zone influenced by metallurgical enterpris-
es. 

Methodology. Mineralogical composition and 
grain size has been defined for the soil samples select-
ed. The X-ray analysis has been performed for the 
samples of dust emissions, soil and plants; the concen-
trations of heavy metals have been defined using 
atomic emission and atomic absorption spectral meth-
od. Ion exchange, back and fixed forms of the heavy 
metals in soils have been determined using nonselec-
tive extracting agents. 

Findings. The levels of soil and plants contamination 
with heavy metals in areas adjacent to the metallurgical 
enterprise have been determined. We have detected that 
in the areas where metallurgical enterprises function the 
mobility of the heavy metals is higher compared to back-
ground areas: Zn by 4.8, Ni by 5.6, and Cu by 2.6 times. 
In the territory of metallurgical enterprises contents of 
ion exchange forms of heavy metals in the decreasing or-
der create the following series: Zn> Pb> Ni> Cu> Cr; for 
backup forms: Pb> Cu> Zn> Ni> Cr.  

Originality. The mechanism of transformation and 
migration activity of man-made forms of heavy metals in 
the system ‘emissions of the company - soil - vegetation’ 
has been determined. The increase of heavy metals in 
soils and change of their physicochemical properties (pH, 
cation exchange capacity, organic matter content) stimu-
lates their migration activity. 

Practical value. The knowledge about the migration 
activity of heavy metals makes it possible to assess their 
ability to move from the solid phase of the soil in the soil 
solution, and move along the profile with the soil solu-
tion and penetrate into human body by trophic chain. The 
features of the heavy metals absorption by woody and 
herbaceous plants allow using them as bioindicators of 
soil contamination. 

Keywords: metallurgical enterprises, heavy metals, 
soil, vegetation 
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