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found that in the autumn period in the samples of apple leaves, the content of macro-

nutrients (calcium, magnesium) increases, and the concentration of trace elements 

(strontium, barium) also increases. The content of aluminum, iron and boron de-

creases, selenium, vanadium, silicon - remains at approximately the same level. It 

was also found that in the samples growing along the highway, there are insignifi-

cant excess of the maximum permissible concentrations for copper and zinc. For 

each test site, a total pollution index was calculated, reflecting the effect of the im-

pact of a group of elements. According to the results of calculations, it was estab-

lished that the level of contamination for the investigated elements is permissible. 

Keywords: apple leaves, leaf litter, atomic emission spectroscopy, heavy metals. 
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 1 

    -   
 ( )  -  ( )    

  

 
 

( ) 
 

( ) 

 

( + ) ( )  
( ) 

 
( + ) 

1 2 3 4 5 6 7 

N ∑ 24 24 24 24 24 24 

N ∑( ) 7 8 8 15 16 17 

Σn  145,1 109,4 130,5 59672 73884 71172 

1 2 3 4 5 6 7 

Σ6  145,1 109,3 130,5 59586 73704 70998 

Σ(K ) 44,1 32,3 37,2 23015 30498 28886 

Σ6(K ) 44,0 32,2 37,2 22894 30196 28616 

N∑
K ( ) 7 8 8 15 16 17 

N(>1)
K  3 2 2 12 16 15 

Σ(K ) 27,5 49,5 12,6 47619 89799 74717 

Σ6(K ) 27,5 49,5 12,5 46721 87554 73388 

N∑
K ( ) 6 7 7 14 15 17 

N(>1)
K  3 4 4 12 15 15 

  6      
 400-600  ,    . , -

     -   -
-   K        500-

900 ,   -     -
   K     Қ700-5800 .   
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  (N(>1)
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  –  4  Д7Ж. 
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 2 
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 (   + )    
 -   

 

 

 
( ) 

 
( ) 

( )  

( ) 
( + ) 

( ) 
( )  
( ) 

( ) 

( ) 
( + ) 

( ) 

1 2 3 4 5 6 7 

Σn  1 0,75 0,90 1 1,24 1,19 

Σ6  1 0,75 0,90 1 1,24 1,19 

N ∑ 1 1,00 1,00 1 1,00 1,00 

N ∑( ) 1 1,14 1,14 1 1,07 1,13 

Σ(K ) 1 0,73 0,84 1 1,33 1,26 

Σ6(K ) 1 0,73 0,85 1 1,32 1,25 

N∑
K ( ) 1 1,14 1,14 1 1,07 1,13 

N(>1)
K  1 0,67 0,67 1 1,33 1,25 

Σ(K ) 1 1,80 0,46 1 1,89 1,57 

Σ6(K ) 1 1,80 0,45 1 1,87 1,57 

N∑
K ( ) 1 1,17 1,17 1 1,07 1,21 

N(>1)
K  1 1,33 1,33 1 1,25 1,25 

   : 
Қ)    ,  ,  -

      ;  
қ)   6     

    Σ6
(K )   Қ5-қ5%,   
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methods for processing this waste. In this paper, one of such methods of processing 

oily waste by using it as a coloring additive in a concrete building mixture is pro-

posed and considered. At the same time, the emission of heavy metals contained in 

waste is negligible. This paper also presents the results of laboratory studies of the 

emission of heavy metals from solid products of pyrolysis of used car tires into the 

environment. 

Keywords: Mortar, concrete, used car tires, waste processing, solid pyrolysis 

product, foundry slag, atomic emission spectroscopy, heavy metals, ammonium ace-

tate extract, water extract, emission. 
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