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)XRD (      

).(     
       )XRF ( 
        Zr Cu Cr Co

VGaNi Ba       
 ).(

1             (XRD).

2                .        
  )XRF (   .

P1-19 P1-16 P1-15 P1-11 P1-8 P1-4 P1-3 

42/51 28/57 91/56 57/57 82/62 28/55 98/57 SiO2(Wt%) 
66/2 64/0 85/0 78/0 47/0 31/0 73/0 TiO2

87/16 13/11 60/14 21/10 67/11 89/5 92/11 Al2O3

91/10 64/4 90/2 39/5 22/3 59/2 74/2 Fe2O3

051/0 035/0 031/0 095/0 045/0 086/0 028/0 MnO 
12/4 64/3 11/9 92/0 41/5 64/5 99/5 MgO 
14/4 16/8 64/2 44/10 03/4 71/12 94/6 CaO 
98/2 42/0 21/0 17/0 63/0 12/0 39/0 Na2O
23/3 19/4 93/4 41/3 49/3 73/1 53/3 K2O
87/0 17/0 18/0 15/0 10/0 09/0 2/0 P2O5

87/2 27/9 24/7 64/10 52/7 20/15 26/9 L.O.I 
346 255 232 182 304 165 285 Zr (ppm) 

6 16 77 9 16 27 176 Cu 
4 46 89 28 27 23 58 Cr 
1 2 2 3 1 1 3 Co 

251 88 149 100 76 42 103 V
18 13 20 13 16 10 14 Ga
31 16 24 3 16 23 11 Nb 
36 63 87 52 53 45 62 Ni 

683 403 373 171 635 366 620 Ba 
61 47 65 42 58 28 52 CIA index 
80 75 61 91 68 51 66 MgI index 
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6            (CIA = Al2O3*100/Al2O3 + CaO + Na2O + K2O) 
  A.

      .
  )Na2O/K2O=Salinity ( 
         
  Na2O .  

)CaO+MgO/Al2O3=Calcification (  
CaO          

      .
 )Ba/Sr=Leaching (     

       
            

    .     ][ 
            

           MgO
        ).(
        

  )CIA= Chemical Index of Alteration ( 
     )MgI= Mg Index ( 

 .CIA)CIA = Al2O3*100/Al2O3 + CaO + 
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