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  Fe,          Fe- 
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    20-70 %,   40-50 %. 
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     ,       
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       : , 
   .  

 ) -     
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    :  , , ,   
.          ,  

     40-50 %  Fe ,      
           3 %. 
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            4 -
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  Fe    Al,       5-10 .   
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 ,  ,      Fe-
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 Ph-    7-7.       . 
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          ( , 
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 , , ,  , ,   ,. 
            

      70 %  Fe- .    
     ,       5-16 
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      Pb-Zn   
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    .   

          
     .     

            
  ( . 13 ). 
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         35-40 %,    
4-7 %  SiO2  20-35 %.      

      . 
 
 
      ( Cr ) 
 
   
    ,      VI- 

     .    , 
     . 

       ,      
    .    

      : Ni, Mg, Al   Fe. 
    -     Cr 2O3    
( . 14 ).  
 

 
 

 .14 .  
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     ,       

.      
 

    
 

.15 .     ( , 1990) 



 
63 

 

 
2.     

 
         

        . 
         

    . 
 
 

   (V) 
 

   
     V-      . 

         ,    
     .    , 

  ,      . 
     .   . 
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     Fe  Mn     
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      Pb  Zn.  
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          Pb-Zn 
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      .    
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       20-40 % Fe2O3 ,    3-5 %. 
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         : ,    . 
           

   .         
150 . 
       : Al2O3  34-56%,      
SiO2, 4-18%   Fe2O3  30-40%. 
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1.         ? 
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     (   ) ?  
3.        ? 
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       (Sn) 
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 ,    :  (SnO2) ( . 19)  
(CuFeSnS4). 
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(Cu, Pb-Zn, Bi, Sb, As, Hg ) 
  

   (Cu) 
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     170   , , 
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       : Zn, As, Ag, Cd, Sn, 

Sb, Au, Hg, Pb, Bi, Fe, Ni,Pt  .  
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.21. ( ) ;     ( ) t;             ( ) Azurit 
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                                                      . 
 
                                                                 
  
                                           ( .21,  )                 
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 -  . 
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      ( . 24). 
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.26            ;   
1.  2. , 3. , 4. , 5. , 6.  ,  7.  

( ,1992)  
 

      ( . 27)   : 
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: -  (Sb2S3) ( . 28)    
 (Sb2O3),  (Sb2O3)  (Sb2S20). 
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 (  ).         
             

. 
              . 
 
               

             . 
           

    ,    . 
        ,    

            
    . 

 
     

 

  ( . 38)           BaSO4.  
 

 
 

. 38  
 

               BaCO3.        
   . 



 
109 

 

            : 
,  ,   ,    . 

                         
                  

             . 
       . 

       
       

 
   -  ,       

    . 
                       

      ,   
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 - -     ; 
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-            19 mm 
     7%; 

 -         9  19 mm     15% 
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113 

 

         .  
               

     ,     
        .  
   ,         

   ,         
.          

        
.          

       -   
      ( . 41) .  

           
      : 

 -   ; 
 -   ; 
 -  ; 
 - -   ; 
 -  ;  
 -  ; 
 -    .  
           

   .           
          : 

-          ,      
     . 

 

 
 

. 41      



 
114 

 

 
                     , , 

    ,   .  ( . 42)    . 
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         . 
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    ,       . 
         .  
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         .      
         ,  
         . 

 
 

   
 

      : N , K  Ca 
    Pb, Cs  Sn. 

      : ,  
( ),  ( )    ( ). 

      : 
-  -Na   ( ,   ); 

  - Ca – Na   ( ). 
          

    , , , , , 
, , , ,    ,     

    . 
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      Na  K      5:1.    
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   Ca, FeOH, , ,    . 
      -Na     

,         (Al2O3),  
    . 

              ,    
    18%  (Al2O3)     0,4%  Fe2O3. 
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   . 
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      .    
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,     .  

   
 

    ,      
 Fe     Al . 
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              - -        
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         .   
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         ( , 
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            ,   
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     .      -    . 
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     .   
       . 

         , ,    . 
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. 
 

  
           

       ,  
   ,     . 

       .  .  
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   (CaSO4 .2H2O). 
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     .      ,  

       . 
 

     
              

            
   :  

-    ;   
           -  .  
          
          
 
     



 
125 
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.                

            
.         

    ,      
( )           
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:            
    97% NaCl, 1,5 CaSO4. .      
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 . 
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      .      

 :      C   Mg,  , 
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   ,         
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:  ( ),       ,   
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 . 
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 -        , , , 
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 ? 
3.       ? 
4.   ? 
5.        ? 
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7.         
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8.     ? 
9.         ? 
10.   .      ? 
11.       ? 
12.            ? 
13.       ? 
14.           ? 
15.       ? 
16.       ? 
17.     ? 
18.              . . 
19.     ? 
20.      ? 
21.         ? 
22.      ? 
23.       .  ? 
24.         ? 
25.       . ? 
26.      ? 
27.       ? 
28.         . 
29.       ? 
30.     ? 
31.           ? 
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,     .    
   (   ),    , , 
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   . 
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    Na, , Ca, Mg   Fe   ,    
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     ,     
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 ,   . 
    ,   
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   ,     . 
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   . 
  .        - , 

, , ,        ( . 51). 
 

 
 

. 51     ;  1- , 2-  , 3-  
, 4-  , 5-  , 6- , 7-  ( , 

2000) 
 
 

    
 
    ,        

    : ,  
 . 

    1% ,     1%   
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    . 
  
     
         ,  

     : , , , 
,    .  

          
   :   ,  ,  

 ,      .  
    ,     

  ,     . 
          : 

     , ,   
      .  
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   OH  H2O . 
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   -  ; 
  -    
  -  . 
 
     
          

            . 
           

.         ,   . 
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. 
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    .      
      . 
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