
   
. 2003. 596. . .10(33) 

147  

541.8+541.13         
-  - -2-

 
© 2003 . .  ,  . . ,  . . 

 
*               

-       
o
trG -   

N +  F?

 

   , -2-       - 
298.15 .      NaF     

0.001 /     .         

-   -         
.          

-   
,         

,     
,      , , .          

M -        

o
r

o
r

o
tr OHM 2

,                                           (1)  

Yo 

 

    Go ,  H

 

  So  - 
;  r    .   

 

           

.    -                  

,          
,      .

  

  
,  Y G,   (1)    : 

                   or
o

r
o
tr RTGGG lg303.22o

OHM 2
,                     (2)   

lg o

 

  
,    -            

-
,             

 

OHM 2lg303.22 o
solv

o
solvo GGRT .                          (3)        

NaF   
-  - -2-  298,15       

.   ,            
,     

,     ,  
,  .         -         

, ,  [1].          
-

.     
o
trG   Na

 

 F

 

-      

( )     

 

                                                

 

*    

 



        
-  

- -2-

  

148

                       (Na ) NaF 

 

 (F )                                     (I) 

    

       (Na ) | NaF, ., a1 

    

NaCl, a2 |   (Na+)            (II)       

(I) 

 

o
trG :

  

o
trG = )( M,

,
OH,

,
2 o

Ii
o

Ii EEzF ,                                    (4) 

 

OH,
,

2o
IiE 

M,
,
o
IiE

  

   (I)     .

 

  

(II)    ia   Na

 

  NaF  NaCl    
Ksp  NaF  

  

2/1
2

1

2 lglg
sp

II K

a

a

a
E ,   

F

RT303.2
.                        (5)  

  

                      )/(lg2lg 2 IIsp EaK .                                    (6)  
o
trG

 

lg o

  

 

 

           
M

OH 2

lg303.2)F,Na(lg303.22
sp

sp
o

o
tr K

K
RTRTG  ,               (7)      

o
trG   (2), ,      

 

sp
o

s KRTG ln .                                         (8)     
o
trG ,   

 

lg o

 

,   -

,             
.          

- 

 

   

 

   
m =1  [2].    

 

 

.   ,    Na+,  -   
-51-07,       -    

F-VI.    -      

 

     

-       
NaF         .       

(I) -   -   
,     :  

( Na )

 

NaF, m 

 

KCl, 1 / , 2 

 

AgCl Ag               (III)  
( F )

 

NaF, m 

 

KCl, 1 / , 2 

 

AgCl Ag              (IV)          
-         

 

EIII = C

   

Ag 

 

AgCl

 

Cl     Ej             EIV = 

  

Ag 

 

AgCl

 

Cl

  

Ej ,       (9)   

  

Ej 

 

 - ,    - 
.    

(I)    EI = EIII 

 

EIV .       
(I)     Ej         



. .  ,  . . ,  . . 

  

149

 
 

o
iE I,      

[3],       

,     NaF,    o

iE ,  

. . [4].     F

 

- 
,    .   , -  

F

 

 .    
(III, IV)     NaF  0.001  

/

 

 . 

 

 
(II)    

 

 
( Na )

 

NaF, ., a1 

 

KCl, 1 / , 2 

 

AgCl Ag          (V)  
( Na )

 

NaCl, a2 

 

KCl, 1 / , 2

 

AgCl Ag                   (VI)      
(II)    EII = EV 

 

EVI .   
NaCl    0.001 

 

0.5 / .  

 

    
(III 

 

VI)         
,   ,     

[5].        - 
KCl   1 /       -      

.   -   
LiCl   1 / .   -    

K l   ,    -       
.    -    

1   NH4NO3   
.       

,    ,       
0.05 .         

-37-1     - 
-

 

-121.  
.     -      

.  -    
[6,7].      -

,  NaF      .      
Ksp NaF  

 

2* )(sKsp                                           (10)  

s 

 

  , . . ; 

 

 * 

 

 -        
-

.          

 

 
*  NaF        (I)  

,    [4].                    
NaCl   -     

* NaCl [8,9].    
.         -    

,    [10].

 

    
. .   . 

 

  
-2-     [11]        

,  -       
.  -   

.

 

  

            

  

1   s, o
iE I, , olg , spKp , o

trG . -
o
trG ,   ,    , -  

.       x2 - 
.

 




