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 %  % 

           Cu 8075 0,85 198500 19,85 2000 
         Pb 12650 1,26 40000 4 1200 

            Zn 21075 2,1 36600 3,66 20000 
       Ag 12,375 0,0012 800 0,08 15 
        Cd 17,75 0,0017 2800 0,28 20 

   Mo 123 0,0123   100 
       As 477 0,0477   1000 

         Bi 5,3 0,0005   500 
           Ba 1575 0,1575   500000 

       Fe 187425 18,74 29800 2,98  
  Mn 1175 0,1175 800 0,08 100000 
  Pd < 0,1     

     Co 1 0,00001   1000 
       Ni 125 0,0125   1000 

     Ca 54650 5,465    
         Re 45 0,0045    

   Sr 175 0,0175   10000 
   Zr 112 0,0112   4000 

          Se 3600 3,6   7000 
           Cr 1225 0,1225    

            S 3800 0,38    
    Si 152800 15,28    
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Study of the Content and Quantitative Assessment of Rare and Dispersed Elements

 
The article explores methods for determining and quantitatively assessing rare and dispersed 

Zhezkazgan region. An environmentally friendly and economically viable technology is proposed 
for direct metal extraction using mechanochemical processes in a planetary mill. The technology 
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is waterless, does not require chemical reagents, and is characterized by high efficiency and low 

effectiveness. The analysis of recovered concentrates revealed a high yield of valuable elements, 
demonstrating the feasibility of large-scale implementation. This development addresses both the 
rational use of mineral resources and the ecological rehabilitation of industrial zones, making it 

sustainable development. 
Keywords: rare elements, waste, extraction, slags, mill, mechanochemistry, concentration, 
metal, processing, ecology. 
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