
    

  

 10  4  1400

55  

        

     

 :     

   
*

    

           

:      :  

: 16  1399  

: 6  1400  

 55   64  

:      

 :  

  :2352-2322  

 :  

3003 -2783  

                  

   .                 

    .              

      .           

)XRD (   )SEM ( )  FTIR  (   

)BET (  .    XRD        

      .           

  .   FTIR           

         .       

  .   SEM             

   .  BET            

      nm24-9      .      

  

  

   

:    

   

  

 .  

 

:  

1-  

        

     )3/3  ( 

 ) 60   (   

] 1 .[     

 ]2 [ 1 ]3 [ ]4 [

       

  .        

     ]  5  .[

  

1 

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

14
00

.1
0.

0.
12

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
cs

e.
ir

 o
n 

20
25

-0
6-

07
 ]

 

                             1 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1400.10.0.12.5
https://ijcse.ir/article-1-806-fa.html


              

56   10    4    1400 

           

        

   .      

1 ]6 [-  ]7 [ ]8  [ ]9 [

 .         

        

        

  .      

        .  

        

        

         

     .    

         

          

        ]10 .[

   ]6  [   

) (        

          

          

         

       . 

 )   (      

          

 ]11 [  .     

  

1 

        

         .  

   ]12 [   

) (    )  (  

           

         

         

 2      

       . ]13  [

   )    ( 

       .   

         

          

          

.            

          .  

2 -   

2-1 -    

         

    

         

  

      

       .   

  

2 

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

14
00

.1
0.

0.
12

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
cs

e.
ir

 o
n 

20
25

-0
6-

07
 ]

 

                             2 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1400.10.0.12.5
https://ijcse.ir/article-1-806-fa.html


     

  

 10     4     1400 57

.         

2-2 -    

       01/0   

       90   

  80        

  .       

         .

         

  13        

     .     

     .   

       4    

 200.        

            

  2000   .     

   110  2    

 .        

        )1( 

.     

3-     

         

      

        .  

     542/1  .  

   70  2 5   

05/0 .     

        

       

           

          

      400 -500 

.          

      

      .  

           

     .    

         

      

.    

  

 1-          

              

0  200  4  37  

1  200  4  29  

5  200  4  33  

10  200  4  34  

20  200  4  35  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

14
00

.1
0.

0.
12

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
cs

e.
ir

 o
n 

20
25

-0
6-

07
 ]

 

                             3 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1400.10.0.12.5
https://ijcse.ir/article-1-806-fa.html


              

58   10    4    1400 

4-     

4-1 -      

        

     1   .  

         

2/36 4/347/31 =   .  

  
 1 -         

     

         

 ) 1451 -36  (

        

           

.  

            

      

       . 

   249/3 206/5   . 

         

         

     .  

          

)   (    )  (

      .   

        

         

    ]14.[     

 ) 0001  (    

         

       ]9 .[

          

  .  

 1      

    .     

          

   .       

        

        

          

 .       

         

      .  

4-2 -    

  

) 2-  (     )  (

 .        

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

14
00

.1
0.

0.
12

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
cs

e.
ir

 o
n 

20
25

-0
6-

07
 ]

 

                             4 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1400.10.0.12.5
https://ijcse.ir/article-1-806-fa.html


     

  

 10     4     1400 59

)  ( 1    . 

 80        

   )2-   (    

 130  .  

      )2-  (  

   2     .  

  1  .    ) 

2-   (   3      

    5    . 

         

       

        

         

          

 .  

        

 .        

         

 .        

    +     

      .     

       

  .  

 ) (        

          

  
1  
2  
3 

  ]1 .[      

           

       

   .        

        

      –   

        

   ]10  .[  

         

       

          

    .    

         

  ]15 .[     

        

        

  ]16)   [3 -1  (

         

.    

)3-1(

4-3 -     

  

        

)  3 (  .       

 3420      

 .    565    

      ]7 17.[  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

14
00

.1
0.

0.
12

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
cs

e.
ir

 o
n 

20
25

-0
6-

07
 ]

 

                             5 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1400.10.0.12.5
https://ijcse.ir/article-1-806-fa.html


              

60   10    4    1400 

  

  

  
 2 -      ( )      ( ) 1 ( ) 50(  )  10 ( ) 20 

.  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

14
00

.1
0.

0.
12

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
cs

e.
ir

 o
n 

20
25

-0
6-

07
 ]

 

                             6 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1400.10.0.12.5
https://ijcse.ir/article-1-806-fa.html


     

  

 10     4     1400 61

        

    .  

  
 3 -        

.  

         

     ]18.[    

          

           

      .  

          

          

 .  

4-4 -       

          

         

    .     

) 4 5( .         )

 (  02/17    

09/0    .   

     56/5   013/0 

  .    )

 (24 -9  .     

      

     

 .  

  
 4 -      .  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

14
00

.1
0.

0.
12

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
cs

e.
ir

 o
n 

20
25

-0
6-

07
 ]

 

                             7 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1400.10.0.12.5
https://ijcse.ir/article-1-806-fa.html


              

62   10    4    1400 

  
 5 -   .  

     )  4  (

    )  80 .   (

        

    .      

            

   .    

5-  

          

         

         

 .         

        

 .     

         

  .       

          

     .      

        

         

 .          

      

027/17 09/0 .    

     56/5  013/0 

 .        

       .  

  

.

.

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

14
00

.1
0.

0.
12

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
cs

e.
ir

 o
n 

20
25

-0
6-

07
 ]

 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1400.10.0.12.5
https://ijcse.ir/article-1-806-fa.html


     

  

 10     4     1400 63

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

14
00

.1
0.

0.
12

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
cs

e.
ir

 o
n 

20
25

-0
6-

07
 ]

 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1400.10.0.12.5
https://ijcse.ir/article-1-806-fa.html


64 

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

14
00

.1
0.

0.
12

.5
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
cs

e.
ir

 o
n 

20
25

-0
6-

07
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1400.10.0.12.5
https://ijcse.ir/article-1-806-fa.html
http://www.tcpdf.org

