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 ,      
 [1].       
      ,    

         
 .       
     

  (K2TaF7)  ,   
   [2].      

  ,    
  . 

   –       
      

 .  
,    ,   

     [3, 4].  
   NaCl ( . .).    

        NaCl: K2TaF7  
    1. 

 
 1.        

     K2TaF7   

  
NaCl: K2TaF7 

   

  

S, 2· -1
 , · -3

 , °  Δd·d-1, % Q, · -1 

6 0.25 1.6 1550 2.6 15300 

10 0.46 1.5 1550 4.1 18400 

28 0.60 1.2 1500 8.1 22400 

36 0.93 1.1 1400 10.8 29900 
: S –     –   ,  

–   , Δd·d-1 –  , Q –  . 
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   ,    1,     
  NaCl:K2TaF7       

     1 2· -1.    
         

    .    NaCl: K2TaF7= 
14,   K2TaF7: 2 5      3÷19. 

      0.3÷2.7 . %.  
      2 5   

      K3TaOF6  KTaOF4 [5]. 
 ,    K2TaF7    

   [6]:  
KTaOF4 + 5Na = Ta + KF + 3NaF+ Na2O  - 0

298=-699 · -1 (1) 
K3TaOF6 + 5Na = Ta + 3KF + 3NaF+ Na2O - 0

298=-530 · -1 (2) 
 ,      

  ,    2.  
        

       .    – 
       

     Na2O  
   1100 ° ,       

      .   
      .  

 ,     .  
 –        
,   ,      

 . 
 

  ( )  ( ) 

 ( ) 
 2.   ,     

  :  – 1.0 .%,  – 1.6 .%,  – 2.0 .%.  
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       2. ,  
       

 .        
   .     
      

 .  ,      
  K2TaF7: 2 5=3,    

3.5 2⋅ -1.    ,    1250 °    20 
,     70800 ⋅ -1.  

 
 2.       

   

 
 

K2TaF7: 2 5 
  

 
 , .% 

 

 -
 

  

γ, 
⋅ -3 

S, 
2⋅ -1 

 
-

 
 

-
 

  Δd·d-1, 
% 

Q, 
⋅ -1 

19 0.91 1.2 0.35 0.46 0.31 0.09 0.06 8.5 37900 

9 0.89 1.9 0.70 0.64 0.49 0.15 - 8.1 42200 

5 0.74 2.8 1.15 0.97 0.73 0.21 0.03 12.7 67000 

3 0.54 3.5 2.00 1.23 0.91 0.27 0.05 17.3 70800 
 

         
      

,        
3.5 2⋅ -1,        

     70000 ⋅ -1 
 

  

1.  . . //  . 2003.  12. . 59–62. 
2. Yoon J. S., Kim B. I. // J. Power Sources. 2007. V. 164. P. 959–963. 
3.  . .,  . .,  . .,  . . // . 
2009.  6. . 22–28. 
4.  . .,  . .,  . .,  . . // . 

. 2012. . 48. . 1023–1027.  
5.  . .   ,    

. .: , 1977.  
6. Kolosov V. N., Miroshnichenko M. N., Orlov V. M., Prokhorova T. Yu. // Russian J. 
Non-Ferrous Metals. 2016. V. 57. P. 599–603. 
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   ,     
    . .   . [1-3] , 

       
    -  

 ( ).       
       

[2]: 
Nb2O5 +5Ca→2Nb+5CaO (1) 

  1   ,   
   Nb2O5    

    .   
,  (1)        

:  
5Ca→5Ca2+ + 10e- (2) 

Nb2O5 + 10e- →2Nb+5O2- (3) 

 
     

 1.   :  – 
,  –   -   

   /  [2]. 
 

   ,   ,  
  ,     

,  (2)  (3) ,  ,    
,     1 .      

    Ca2+ /  O2-   ,  
    CaCl2.   
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