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

             

 *   

              

 :                    . 
            / P2O5    .     

        XRD XRF          EDX   .
                   .     

                        
  .                        

                     .
                           

    .             / .
                      

   .                       .
                  .

 :    .

 
             

           
   .       

           
 ][.       

     ][.    
         
     ][.

          
  ][:      

           

 ) (       
 .          

        
           

     ][.
           

       .  
         

    .       
                

    ][.      

   :   :amehdilo@ aut.ac.ir

    
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           

         
      P2O5   .

           
          
 .    

      
 .             

      ][.     
        P2O5    

      P2O5   ][.
            

            .
    ][  ][

][][ ][    
     .

     F-CO3-OH-  
          

        
   .           

         .   
         

           
         

 ][.
       

            
       ][.   )(

           
          

)  (         
   .   

 
1- Kola 
2- Araxa 
3- Tapira 
4- Catalao 
5- Kajati 
6- Sept-Iles 
7- Kauhajarvi 
8- Lumikangas 
9- Lenharo 

             
          

       ][.    
           

      ][.  
               

         
   .        XRD 

XRF        )SEM(
 IR    ][.

          
           

      .       
            

         
][.         

           
            .    

          
       .

             
       
          

    .      
         

   �      .
        �
            

            
         

            
          

  .       
           

 .            
       �     

 ][.
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                  

1       ][.
     P2O5  

  Ca5(PO4)3F /       

  Ca5(PO4)3Cl /       

  Ca5(PO4)3(OH) / 
        

     
   Ca10(PO4,CO3)6(OH)2        
  Ca10xyNaxMgy(PO4)6z(CO3)zF0.4zF2  

 3Ca3 (PO4)2·CaCO3   

 3Ca3 (PO4)2·nCa(CO3,F2,O)·xH2O   

 (Ce,La,Nd,Th)PO4/ 
       

      

          
       .     

           
           
     .      

             
 )          ( 

       .      
           

/ TiO2     
 / P2O5    ][.

             
         

           
             .

   
         

   .        
              

               .
    /     
    .    
         

     .     
           

  .         
            

       )XRF(
 )XRD(       
   .

            
      .      

         
)     (      
)     ( .

 
     

          
 . P2O5        

       .  XRD 
)(         

         .
         

            
         .

10 -Aldrich 
11 -Merck 
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           

 2        .
L.O.I V2O5 S MnO P2O5 Al2O3 CaO TiO2 MgO SiO2 Fe2O3   

/ / / / / / / / / / / (%) 

1         XRD.

   

          
     .    

         
               

            
 .        .

            
              

       .

          
       .   

          
 .           .

        
             

             
               

 .

3             .


                   
            

       )  (    
                   

                      
                   

         
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                  

 


2   :                   )XPL(  
              )   XPL(.     

      )   ) (   XPL() .  :Opy   :Cpy   :Ol
 :Pl :Am.( 

          
           

          
          .    

             
        .    

             
     ) .(  

          
            
          

         .   
           

       .    
             
     )(   

     .      
             
              

              )
.(

    

             
    )  (   

         )( 
   EDX X-Ray Mapping   

     ).(   
         
 .        

EDX       . )F(
             

 .

100 µm 

100 µm 100 µm 

100 µm 
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           

  

 

3                )   PPL(.   
   )   PPL(.                   )

XPL(.               )XPL .()IL : Ma : Ap :
 Py :  Cp :  Ge :.(

  

4 :          :         .





100 µm 50 µm 

100 µm 100 µm 
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                  

4      EDX.
  (%)

 TiO2Fe2O3MnO V2O5P2O5CaO MgO SiO2Al2O3Cr2O3FTotal 

//// / /// 
///// / ///// 

  

        
           

           . 
            

       ][   
      .

100.% ×
+

=
IaLa

La

nn
nDL

   L.D  nLa     nIa 
     .

          
           

  .        
   .         

          /
          . 

 P2O5          

           .

  

           ) 
  (       

)=SG(   )/=SG (    )/=SG (
           /

/      .    
           

         . 
           

     . 
          

        
    .     

  )(%   /+/
            

   .
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5       .
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           
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6         .

5          .
+  

 (%)   
/+/+//+//+//

Fe2O3/ / / / / / / 
SiO2/// / / / / 
MgO /// / / / / 
TiO2/ / /////
CaO ///////

Al2O3///////
P2O5///////
MnO ///////
Na2O///////
V2O5///////
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7           .
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                  

        

 )=SG (     .   
     ) P2O5( 

    .      

            
       .

    

           
       )  (

           

     .     
             

TiO2         

           
    .   / P2O5

         

  .           
       .       

            
         -

          .  

           
     .

8      )=SG  (  P2O5     .

   
)   (

-150 m


( )  

=SG

 

   -30 m

P2O5% TiO2%
P2O5 TiO2






/ /
/ /

/

+30 m
/ /
/ /

/

/ /
/ /

/

/ /
/ /

/

  

-2000 m

/ /
  
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           

 
9         P2O5     .

 

�           

          

   .

�       )

 ( ) ()

 (       

         

          

        .

�          

       

             .  

           

            

             

          

           

     .

�         

         .

%P2O5 %TiO2

P2O5 TiO2




 

C1

M1

T1

C2

M2
T2

T

/ /
  

 

C

)  (

/ /
/ / 

/ 

/ /
/ /

/ 

/ 

/ /
/ / 

/
/ / 
/ /

/ / /
/ / 

/ 
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                  

�             

  :         

           

   .

�        

          

             

      .

�           

          

          

    .

�           

           

             

       .
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