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  
                    

      .             
    V35  min15               . 

    )OM(  )SEM (      Hz1       
    .   Hz  100 kHz 1           

   kHz10               
                          

  .   CO             
  400 °C500 .

  :             .

1- 

     )Nanoparticles(
         

   )Thermal Evaporation(  
  )E-beam Deposition( 

)Plasma Spray (      
          

          
         

    .    
        

         
         

   ]1[.     
        
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34    9 1391  

)DC (  100       
          

)AC (      ]32[. 
       

        
    ]54[.      

      
        
       

]76[.     
)manipulation (    )assembly ( 

         
           .

        AC 
          

         
        

       
         

   ]7[.     
        

          
          ]4[.

      AC 
        

       NO2

]8[.     Hz 10
         
          

    ]9[.     
     kHz 1  

           
          

 .        
         

           
 .       

         
     )   (   

    -   
 .     

      eV 37/3
        

   .     
          
   ]10[.    

          
        
        

         
         .  

        
     CO .

2-    

          
         .

       
)(Degussa, GZ117 .

         
°C 610  .      
m170          

    .    
     g/lit 5/0

  )M.K. Impex Canada (  
  nm 30    

 .   min 45
     min 15   

            
         . 

        
           

    .  
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        
)HP 6826 A (   )RIGOL DG 1022 (

       V35 
 Hz 1Hz 100 kHz 1kHz 10

 .        
min 15    .   
     )Olympus DP72 (

    )Hitachi S4160(
.

3-   
3-1-     

       
        

  V35  min 15  Hz 1
kHz 10 1   . 

    Hz1)a1(    
           

 )(    .     
   kHz 10)b1(     

        
     .     
           

         
        .
       

         
    .Hz 1   

            
   ]5[     

        .   
          

)F=Eq (         ]9[
  .      

         
        

   .a2SEM  
  Hz 1   .

(a) 

(b) 

(c) 

(d) 
 1:       
 a(1b(100 c(1000 d(Hz 10000.

      
      .  

        
       

www.sid.ir


www.SID.ir

Arch
ive

 of
 SID

36    9 1391  

       
  .   b2   

         
      .  

        
       
       .  

 Hz 100        
)b1.(
       Hz 1
       
        

       . 
        

    .

 2:SEM       
  Hz1   

a(X300000 b(X150000.

       
        

         
            

   .        
    )   (  

         
       .

      Hz1kHz1
         

     b1   
]11[.          
            

       .
    kHz 1  

             .
  kHz 10        

           
    )  c1d1.( 

           
          

           .
SEM     kHz10

         
          

 )3.(  kHz 10  
Hz 1         
          

         
          

          .
           

         
          

     .    
           

           
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        Hz 1
     ]11[.

 3:a(        
   kHz 10    

b(        .

        
      1954 

 .        
           

 :

)1([ ] 2E)(kRe3rm4E).(DEPF ==

  1p   m
 r E  
       .

R[K()]       
       

)Clausius�Mossotti( ]11[.  

          
     .    

       
kHz 10        

        
          

  .a4       
      .  

           
          

       .  
          

        
           

 .

 4:a(          
   kHz 10      

b(       kHz 10
        .
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3-2-      
         

         
     kHz 10 

       
         

          
      b4 .

          
         

      .  
   S= (RN-RG)/RN   

 RNRG      
 )CO ( .   

   )ppm 1000-100( CO  
 300 400 °C500  5  
.

          
          

    .

 5:      
 CO    .

        °C450 
          
  .       

  CO        
  CO    CO2 

         .
        CO 

    :

)2(CO + O  CO2
 CO2 + e

 °C450      
      .  

          
   CO   .  

          
     .

    400 450 °C500 
 ppm 545  CO   N2) 
  ( 9    .   

       90% 
        CO  

 .          
 1820        

       
   ]1312[.

 6:     ppm 545 
 CO 400 450 °C500.
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4-    

        
      Hz 1

kHz 10        
      .  

 kHz 10       
          

        
    .     

        .
        kHz 10

        CO  .
        

        
      .
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