
 

 

40

 
 

 
 /

 
15 

 
13

8
7

 

        

         

     

Saeid_hakha@yahoo.com 

:                                 

   .                              

             .                        

                .               

        .                           

                            o
C1400      

CZS2  C3ZS2  .               .

                                          

                        .  

                  .  

 :    .  

1-   

                                    

                       .             

                                         

     .                              

       ]1.[  

                                         

                     .           

             ] 2.[  

                                     

                                         

                                        

          Cº600             .           

                         

       .                4       .         

                          .     

                                    

             .                          

            .  

                                   

   ]3-5.[  

                  Cº1750    ZrO2    SiO2    .     

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

25
-1

2-
11

 ]
 

                             1 / 10

http://jicers.ir/article-1-364-fa.html


 

 

41

 
 

 
 /

 
15 

 
13

8
7

 

                    Cº2400   .      SiO2    SiO    

                                            

    .     ]4[.  

       Clorisation                           

                         .              

      Cº1200-800                             

     .                            Cº180-150       

Cº200     .                      Cº10-     Cº20-   

   ] .5 .[  

                            C º 2500          

     .                                 

            SiO                              

   .  

                                             mm75   

                            .              5 %

            ]5 .[                    

                        .            

                 .  

2-    

  )1 ( )2 (          .  

  

  
           1-                             2-      

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

25
-1

2-
11

 ]
 

                             2 / 10

http://jicers.ir/article-1-364-fa.html


 

 

42

 
 

 
 /

 
15 

 
13

8
7

 

2-1-     

   )1 (  Johnson Mathey)     mµ5(          

      )1(            1:1                      

1100  1200  1300    o
C1400       2                 min/o

C 10         

   (SEM Cambridge S360)   XRD-Jeol 8030)(  .  

                      4                    200         

                        250            

33   )  1:3    (  30     o
C90         

                                         

         .                      1    pH    4 

               .      pH    4                 pH 

4                         pH        4                

       .                             

                            pH                  7 

 .            o
C1100                  .     

                    o
C 1400    HCl               5-15 %

   .                                          

                                      

 . 

 1-         [XRF] 

LOI Fe2O3 Al2O3 CaO SiO2     ZrO2   

0,3  0,1  0,6  -  33  66    

44  0,09  -  55  0,7  -     

2-2-    

                2                            2 

      o
C 1000                        .     

                  o
C90     .                  

                                            .

                   .                         

                                                

                                       

            .           pH    4       

                        .             o
C1100   

       .  

                  pH   

  4                                   

                .  

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

25
-1

2-
11

 ]
 

                             3 / 10

http://jicers.ir/article-1-364-fa.html


 

 

43

 
 

 
 /

 
15 

 
13

8
7

 

 

  
3-  XRD         .  

3-     

3-1-    

    )3 (    XRD      )2 (                     

                                          

Ca3ZrSi2O9     .                 

                   C º1400      15 %   .            

    Zr
4+                                     

         .  

 2-               .  

       

*****  ZrSiO4 

*****  CaO 

*  Ca3ZrSi2O9 

Cº1100  

****  ZrSiO4  

***  CaO 

**  Ca3ZrSi2O9 

Cº1200  

***  ZrSiO4  

***  CaO 

***  Ca3ZrSi2O9 

Cº1300  

*  ZrSiO4  

*  CaO 

*****  Ca3ZrSi2O9 

Cº1400  

 

0 10 20 30 40 50 60 70 80 90

2 Teta

R
e
la

ti
v
e
 I

n
te

n
s
it

y

1100 1200 1300 1400

ZrSiO4 

 CaO 

 Ca3ZrSi2O9 

 CaZrSi2O7 

1100 

1200 

1300 

1400 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

25
-1

2-
11

 ]
 

                             4 / 10

http://jicers.ir/article-1-364-fa.html


 

 

44

 
 

 
 /

 
15 

 
13

8
7

 

              o
C1400          CZS2    C3ZS2             

       .  

                                        

                               .       

            C3ZS2    CZS2                           

           .              ) 4(                  

   CZS2      C3ZS2  .  

      
 4-            Cº1400   

 : 300   : 1000 .  

                         o
C1100                 

        )5(                    ) (      

 .  

    Farnoworth ]7[                             

 pH -4-            .  

0

250

500

750

1000

5 20 35 50 65 80

2Teta

In
te

n
s
it

y

  

5-         Cº1100       Cº1400   

  HCl       

     

 ZrO2 

 SiO2 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

25
-1

2-
11

 ]
 

                             5 / 10

http://jicers.ir/article-1-364-fa.html


 

 

45

 
 

 
 /

 
15 

 
13

8
7

 

3-2-     

                          2            o
C1000    

 2    .               ]47[  

23232

1000

324 22 COZrONaSiONaCONaZrSiO
C  

         O
C1000                      

 .)6(                     .              

                                        

    .  

  
 6-           O

C1000       

X 1000  

        )7 (                          

     .                                  

                              .          

         .                           

                      )          (     

.  

     
7 -          o

C 1000      

  (x 300 ,  (  x100  

  

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

25
-1

2-
11

 ]
 

                             6 / 10

http://jicers.ir/article-1-364-fa.html


 

 

46

 
 

 
 /

 
15 

 
13

8
7

 

                            o
C1100           

  8     )  (   .  

  
 8-        o

C1100          

    HCl 

                    pH    4           O
C1100    

                     .9            

                                           

  . 

  
 9-            O

C1100    .  

                                            

                           )    8( .            

                                     

      O
C1800                     .               

 ZrO2 

 SiO2 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

25
-1

2-
11

 ]
 

                             7 / 10

http://jicers.ir/article-1-364-fa.html


 

 

47

 
 

 
 /

 
15 

 
13

8
7

 

               .                           

                            . 

                                  

                  mµ20                      

)10(             O
C200-320            .                

                .                   

         .       2    6                  

      .                                  

    .                               

              .              

                  .                       

      ]6[ .   (XRF)                          

    )3(         .                         

      %31,8  %0,03          .  

                                      O
C1100 

   .)11(                               

               .  

  
 10-            ]6[ 

 3-              

              

68.3 81.5  ZrO2+HfO2 

31.8  0.03  SiO2  

0.33  0.04  Al2O3  

0.02  0.05  CaO  

0.05  0.02  Fe2O3  

0.26  0.00  TiO2  

0 18.36 LOI 

 

   

  

+  

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

25
-1

2-
11

 ]
 

                             8 / 10

http://jicers.ir/article-1-364-fa.html


 

 

48

 
 

 
 /

 
15 

 
13

8
7

 

0

200

400

600

5 20 35 50 65 80

2Teta

In
te

n
s
it

y

  
 11-               O

C1100.  

       O
C1100            

                                           

                               .        

                                 

              .  

     

 12-            O
C1100  

  (x 100   ( x1000 

4-       

1-                                        

                                          

            ) 100 %  15%.(  

2-             O
C1400                    

C3ZS2  CZS2  .  

3-                                   

        .  

4-                                       pH  4 

 ZrO2 
 

 

 

  

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

25
-1

2-
11

 ]
 

                             9 / 10

http://jicers.ir/article-1-364-fa.html


 

 

49

 
 

 
 /

 
15 

 
13

8
7

 

       .   

5-                                        

                .  

6-                         

       . 

 

1. Hedrik, J. B. Zirconium, “U.S. Geollogical Survey-Minerals Informaition”, 1997. 
2. Skidmore, C. “Zr oxides and chemicals,sources, markets and Outlook”, 

Industrial Minerals, 1998.  
3. Hancock, J.D, “A review of conventional and novel processes for the extraction 

of zirconia from zircon”, Mineral Science and Engineering,[9] 25-31,1997. 
4. Jekins, D. H, “Process for the Production of High Purity Zirconia powder”, 1986. 
5. Schoenlaub, R. A, “Production of calcium zirconium”, 1955, U. S. Patent 

2,721,117. 
6. Murty, B. N. Yadav, R. B. and Syamsundra, S, “Preparation of high-purity 

zirconia from zircon: an anion-exchange purification process”, Adsorption and 
adsorptive separations,1994, (29) 249.  

7. Farnoworth, F. Jones, S.L. and McAlpaine, I, “The Production, properties and 
uses of zirconium chemicals”, Magnesium Electron Ltd, Twickenham, U.K, 
1980. 

  

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

25
-1

2-
11

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

http://jicers.ir/article-1-364-fa.html
http://www.tcpdf.org

