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) ://  ://(

        
) (

 1 1 1   2   1  3

         
       

         

 :                   
  ) ( .               
.                   .

                     
 .                
  .             

                   .
  PNb Ti  Pb K        -

     .

 :        .

 
             

           -
            

   ][.     
           

           
  ][.     
         

).(            

         . 
            

             
          

         ][.  
         

       .

  
             

          

   :  :)(   :Morteza.sform1@gmail.com 

      
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           

 

1   .

   :
         

      
  .

       .
        

        XRF   
    .
    ICP-AES  ICP-MS  

    .
         -

Igpet Minpet  GCDkit    
      .

   
  

       
       
         ) (

 .    )(      
          

    
     

][.      -  
            
      ][. 

) (        
            : ( 

   ) (   
         

 .(    ) (  
         ][. 

              
    .

  
           

           
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            . . .

   ][.      
    ):( )(EOba  

           
            

         .  
       .  

(Et):            
          -

         
              

          
    . :(EOd)     

          
    .      

          
              

             
 .   ):(Qt2   

           
     /   

           
 .      -

       
   .        

         .
       :(

:       
             -

           
            

).(       
           

     .    
         ) 

(  )(   ) (
 .       

  )(      
    .    

         
          
             

           
          

          .
        

   .(:     
            

        
           

       .      
       .       

       .  
         
          

      .( :  
          .

         
            ) 

.(       
           
         PH2O

       O2�   
      .    

         
 ).(     

         )( 
        
    ) .(   

            
        

      ).(( -
 :       

          
       

   .
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           

 

2           .

 3         )(   )(      )(   
    ).(
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            . . .

 4        )(     )(   )(  
 ).(

 
       

          
          

          
        

        .SiO2  
  /  /       
TAS  ][    
       

   ).(        
         

           
             

          
    Zr/TiO2 Nb\Y  

  ][      
        

).(      SiO2
Al2O3          

        .   

         
           

         
   .   

   / /     
 .  Mg  Ca    

       )  (
          

     )SiO2(MgO 
     .MgO    

  / /     .CaO 
           

          
             

           
         

         .CaO  
   / /    
 .K Na     .Na2O 
   //      

 K2O   //     .
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           

   K2O       
    . TiO2 FeO 

SiO2        SiO2 
              

       ][.
Rb          

     MCD-S29   -
          . 

 SiO2           
 .         -

        MCD-S32 
           

           .
       

         
     AFM     

  A = Na2O + K2O, F = FeO + Fe2O3 
M = MgO   ][    

      
   ).(     

 
1         XRF.

sample S37 S29 S14 S7 S94 S32 MF1 S114 S9 BZ011 S150 

SiO2 (wt%) /  /  /  /  /  /  /  /  /  /  /  

Al2O3 / / /  /  /  /  / /  / / /
Na2O / / / / / / / / / / /
MgO / / / / / / / / / / /
K2O / / / /  / / / / / / /
TiO2 / / / / / / / / / / /
MnO  / / / / /  /  / /
CaO / / / / / / / / / / /
P2O5 / / / / / / / / / / /
Fe2O3 / / / / / / / / / /  /
SO3 /  / / / / / / /  /  / /
LOI / / / / / / / /  / / /

Ba (ppm)            

CO            

Cr           
Cu            

Nb           -

Ni         -  -

U   -     -    

Th            

Ce            

Cl            

Pb            

Rb           
Sr           
V            

W - -   -  -   - -

Y            

Zr          - -

Zn            

Mo - - - - - - - - -  -
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5       ][.

           
   ][       

         
     ).(    

        
         YNb 

Hf Ta Zr       .  
         

        .  

       
][    Y + Nb Rb   

         
          

   ).(     
        Hf/3-Th-

Nb/16  Hf/3-Th-Ta  ][     
CAB       ).(

6AFM ][         ][        .
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7               ][.

 8           CAB       Hf/3-Th-

Nb/16) ( Hf/3-Th-Ta )(][.

        
         ][

)(         
      )LREE (  

      )HREE ( 
   .  REE      

 .N)La/Yb (      
//      .  

           
     .  

LREE   HREE     LREE

  HREE         
           

].[        
      ].[Eu/

Eu    //    
      .  

  Eu/Eu    .  -
         
            

  Eu       -
    ].[
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            . . .

9            ][.

2    )PPM (   ICP-MS.
YYbTmErHoDyTbGdEuSmNdPrCeLuSample 
//////////// /4-172 
////////// // /4-173 
/////////// // /MH2d-43 
/////////// // /MH2d-40 

//////////////BZ011 
////// ///// // /BZ017 

///////////// /G1 

3  Eu/Eu*       .
MCD-G1MCD-BZ017MCD-BZ011MCD-MH2d40MCD-MH2d48MCD-4-173MCD-4-172Sample

///////Eu 
// /////Gd 
//////Sm 
// //// / EuN 
// /////GdN 
// // / / / SmN 
///////Eu/Eu*

        
       ][ 

 ).(      
     Th      

U            
           

           
          -

 ][  Pb     
            

           
            ].[

  )(K   
 )          

    (  K    
            
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           

         .   Ba 
Sr)         

  (         
             

         
    Ba Sr     

            -
      Ba Sr  

].[    Sr   
           

        
    .Th     /  -

   Ba       
  Ba/Th        

  ][.   Ti   
         

             
            

         HFSE  
           

          Ti
].[        

       .Ta    
// Ti   //-

   Nb  /  .  
 LILE (Sr, Pb, Cs, Rb, Ba)    

            
     .  

LILE/HFSE       
Sr/Zr, Ba/Hf  Rb/Zr     .

LILE            
            

].[       HFSE  
            

             
        LILE  

 HFSE   . HFSE   
           

                
LILE          

           
          -

     LILE     
            

   HFSE           -
          
        

LILE/HFSE  .

10        ][.
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            . . .

4          .
Ti %P(PPM)Hf (PPM)Ba (PPM)Cs (PPM)Sample
/ / /N5 
/ / /N6 
/ / /S86180 
/ //S86181 
/ //S86182
/ / /S86183 
/ / /S86184 
///S86185 
/ / /S86186 
/  BZ012 
/ BZ013 
/ / /BZ016 
/ / /BZ018 
/ //BZ011 
/ / /BZ017 
/ / /G1 
/ /S4-172 
/ /MH2d-43

        Nb
   . ) (     

 Nb         
       ].[
) (        
          

      Nb  ].[ 
 ) (      Nb

            
Nb             

              .
       Cs, Ba, Pb Sr

             
          

         ].[
    pNb  Ti     

          
          

            
      Nb    LILE   

   ].[


          

      
 .     

       
         

          
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