
   
. 2001. 532. . .7(30) 

159  

541.13            

 
© 2001  . . * ,

 
. . , . .

 
       

-  
: 2 4Cd/ Na SO 0.05 M , 2 5 4(C H ) N I x M.

 

  

 

 
-

 

   

.      
,  ,  ,   - 

q

 

    
,      

.        : 

 

-  
= 1.000 0.003 ;     

N =0.200 0.003 ,     =1 C =0.103 2. -

,         - 
.     :  - 

a = 0.92 0.05,    = (6.13 0.18) 10 6 2,     

 

oS =2.71 10 19 2,    

0B =1.37 3 1,     0
G = 27.4 0.8 1.         

 

    

[1]      
-   ( )    .         

,  -   
.   [2] ,      

-      
,        -      

.    -   
C

 

     , 
,      [3].   

 

      

Cd

 

   

,   .     -  
.             

[4].     
.          

.    ,      
,    

 

[1].  

 

     5021   
210 .     293± 0.5   , - 

He

 

.            
1   = 2.000 0.003 .     - 

. . . (

  

)        ( 0

  

). 

 

 
Cd

 

    
( 0.05c M )   - 

1-2   

 

( .1 )     1.000 

 

[5]. -

                                      

 

*

 

  -  , , 61023, 
, . , 7.   



. . , . . , . .

  

160

 
     

,     

2 4Cd/ Na SO 0.05M,

 

2 5 4(C H ) N I x M ,   .1 .  -           
-   

( )    0.74,       

2 4Cd/ Na SO 0.05M,

 

2 5 4(C H ) N I x M ,      

 

  
- 

.        -
, , ,      

.           
,     

 

.1 ,  11.  -
,      -  - 

,       .      
,     ,  -   

 

  
[1].  

12

14

16

18

20

22

24

26

28

30

32

-1,7 -1,5 -1,3 -1,1 -0,9 -0,7 -0,5 -0,3

, B

C
*1

02 , 
*

-2

1

1
1

1 

0

10

20

30

40

50

-1,6 -1,4 -1,2 -1 -0,8

, B

C
*1

02 , 
*

-2

 

.1 .  -    

2 4Cd/Na SO x M

 

 -

: 1 

 

0.005 ; 2 

 

0.0005 .

 

.1 .         

2 4Cd/ Na SO

 

0.05 M ,

 

2 5 4(C H ) N I x M ,  1 

 

0; 2 

 

2.0 10 5; 3 

 

6.0 10
5; 4  1.0 10 4; 5  3.0 10 4; 6  5.0 10 4; 7  5.0 10 4; 
8  7.0 10 4; 9 1.3 10 3; 10  1.7 10 3       

 

    

( ) 

 

 - 

 

,    ,  ,     
: 

0 0,q q Cd ,                                        (1)  

0q

  

   

; 0,q 

 

    

 

.   

0,q  . . .  0.  C

 

 

,    (    -
)      

 

.   

0q

 

    0 0q

 

   ( .2 .,  1). 



       
...

  

161

 
         

-     
,        -        

-   

Na+,     2-
4SO .

 

   
,    

 

   -  
,      - 

.      

 

      
.    [6]                  

,    .  

 

       

,   4 2 4KF, NaClO , Na SO .                 

 

   

( Bi, Pb, Sn, Zn ).  

 

  

,   -
.         

max .   1/ 1/C c ,  

  

  ,  -  

1/ 0c

 

  
'C

 

( 0.112

 

2)    ( 1)    

.  'q

 

   -  
: 

max

max

' 'q q C d                                                (2)  

max
q

  

     , 'q

  

     

. ,  

 

[6], 

 

0 0q

 

 

'
0q

 

    ,           
.  

 

      
,          

,   ,     -     
.   -

-16

-14

-12

-10

-8

-6

-4

-2

0

2

4

6

8
-0,7-0,6-0,5-0,4-0,3-0,2-0,100,10,20,3

o, B

q o
*1

02 , q
*1

02 , q
'*

10
2 , 

*
-2

 

1

11 

.2 .   0 0 (1)q , 0 (2 10)q , 0 (11)q

 

   

2 4Cd/ Na SO

 

0.05M

 

2 5 4(C H ) N x MI

 

: 1  0; 2 

 

2.0 10-5; 3  

 

6.0 10-5; 4 

 

1.0 10-4; 5 

 

3.0 10-4; 6 

 

5.0 10-4; 7 

 

7.0 10-4; 8 

 

1.3 10-3; 9  1.7 10-3; 10  2.6 10-3; 11 

 

. 



. . , . . , . .

  

162

 
   

[7] 0.5 . 

 
q

 
  - 

,    [6]   : 
'

0 (1 )q q q  ,                                            (3)   

0q

 

 
'q

 

     

( .2 ).   

  

 
c const

 

     

( .2 ).       

[8]: 
2 ( )

1 1
a NN

K e
N

                                  (4)     

N

 

 

1N

 

   [7]: 

2

1
a

ABc e                                           (5)  

  

     

,   -      

 

( ); Ac

  

 -

0

0,2

0,4

0,6

0,8

1

-0,7-0,6-0,5-0,4-0,3-0,2-0,100,10,20,3

o, B

1

9 

.2 .          

2 4Cd/ Na SO 0.05M , 2 5 4(C H ) N I x M ,  1  2.0 10-5; 2   6.0 10-5; 3 1.0 10-4; 

4  3.0 10-4; 5  5.0 10-4; 6  7.0 10-4; 7 1.3 10 -3; 8  1.7 10-3; 9  2.6 10-3. 

0

0,2

0,4

0,6

0,8

1

-0,7-0,6-0,5-0,4-0,3-0,2-0,100,10,20,3

, B 

1

9 

.2 .     Cd   -         

2 5 4(C H ) N I , / : 1 

 

2.0·10-5; 2  6.0·10-5; 3 1.0·10-4; 4 

 

3.0·10 -4; 5 

 

5.0·10 -4; 

6  7.0·10-4; 7 1.3·10-3; 8  1.7·10-3; 9  2.6·10-3. 



       
...

  

163

 
    

, N

  
  , a

  
, -        

-    
[7], K

 

 B

  

   -   
( 01000 / ,K B M

 

0M

  

  ).  -   

 

  
,     ,       

(5).   

max

 

    

0,5/c c

 

( .3 ).  , - 

 

0
'

0

,
C C

C C
                                                (6)       

Cd

 

,   - 

0,

 

  
.2 .  (6)    -  

.      -   
( .3 )   .  

0

0,2

0,4

0,6

0,8

1

0 5 10 15 20 25
c/c( =0.5)

1

2

 

3

3,5

4

4,5

5

0 0,2 0,4 0,6 0,8 1

ln
 [

(1
-

)]
c A

 

.3 .   - 
(1 )     - 

(2 )

 

   
.

 

.3 .   

 

-        

a

 

 

 

  

.

 

  

a

 

      

.      ,    
B

 

0.5
(1 2 )

1

c
y a

c
                                      (7)  

a

 

   

,    -        
.        

(5),     
ln /(1 ) Ac

 

[9].      ln B .      

2

 

( .3 ).    a

 

-    
0.925±0.05,     -    

. ,         
+

3 4CH N , 

2 5 3C H HN ,      [7,10]         

.

 

         
- 

( 0.2 0.8 )   ,    

( 0.5)lg /c c

 

   . ,  

 

  -



. . , . . , . .

  

164

 
  

y ,       
- 

( . 3 ).      
-     
-  

(8) [11]  
0 0

* *
0 0

0 0

0

2
ln ln

NC d C

B B
RT

,  (8)   

max

 

  

ln ( )d B

d

 

 

.  -   

N

 

  

: 

0
max 1N

K

C
                                      (9)  

0K

  

     

.

 

 

0, 

 

  

( .4. )    -    

0

 

: 

0 0 0

* * *
0 0 0

* *
0 0 0 0qd d ,                               (10)  

 

 

,     .  -   
,   [7] 

2
0 ln (1 ) ,A a                                       (11)   

maxA RT , 0

  

 

 

     , -    

max ,      -      

.  , max ,   - 

,  6(6.13 0.18) 10 2. ,    
+

2 5 4(C H ) N ,       ,    
19 22.71 10 ,    105.2 10 .   

(8)     3 1
0 1.37B .    

,    [6],  
0 127.4 0.8G

 

       -   
.  Im / Re /Y Y

 

,    
,   1.250 B ,  

 

    
,    

 

 0 7

 

[13  17].       
,      

,     

 

2'
0'

0
1

1
1 2 1

Nq C

RT a
                  (12)    

C

 

   .4 .    -        

 

0

0,2

0,4

0,6

0,8

1

-1 -0,5 0 0,5 1 1,5

lg c/c( =0.5)

 

.3 .  ( )   
(

 

 ) -    
- 

. 

 



       
...

  

165

 
( .1 )     - 

.    
,        

-
-     

0.5 , -  
,    

[7],         
-  

0.5 , , , ?     
- 

.      
-       

,    
C

 

     

- 
,  -         

o

 

 

( .2 ).    ,    
,     

(12)  
2-5%    -      

-   
-

.     
[18],  -   

-       

(0001) - 
.          

-  
C

  

 

  

   

-   
-  

( 1.250B ) -    
-    

,  -20.103 0.003

 

     

( -20.104 )      
-  

.     
,    -    

-         

( .4 ).     -     

 

 
-  

 

  
-  -    

 

( .2 ).   

  

   
,      (    ), -      

0

10

20

30

40

50

-0.7-0.5-0.3-0.10.10.3

1
, 

0 , E

1

10 

.4 .   -      

2 4
Cd/ Na SO 0.05 M , 

2 5 4
(C H ) N I   x M ,  1 

 

0; 2 

 

2.0 10-5; 3  

 

6.0 10-5; 4 

 

1.0 10-4; 5 

 

3.0 10-4; 6 

 

5.0 10-4; 7 

 

7.0 10-4; 8 

 

1.3 10-3; 
9  1.7 10-3; 10  2.6 10-3. 

10

12

14

16

18

20

22

24

26

28

30

32

34

-1.7 -1.5 -1.3 -1.1 -0.9 -0.7

1

11

B  ,

2
2

*1
0

, 
*

C

 

.4 .  , -        

2 4
Cd/ Na SO 0.05 M , 

2 5 4
(C H ) N I

 

- x M ,  1 

 

0; 2 

 

2.0 10-5; 3  

 

6.0 10-5; 4 

 

1.0 10-4; 5 

 

3.0 10-4; 6 

 

5.0 10-4; 7 

 

5.0 10-4; 8 

 

7.0 10-4; 
9 

 

1.7 10-3; 10 

 

2.6·10 -3; 11 

 

      

.   11  -         

-  
[18] . 



. . , . . , . .

  

166

 
( 2a )     ( 2a ) ( .4 ).  ,

 
      

-      
-

.        
, , -

,   ,                 

[12, 18].      

C

 

 ,   -       

-  
,     -       

I

 

. -      
-           

-       

[12]    - 

 

 

 

 
( ) [19]. 

 

           

,      
.

   

 

,     ,            
-

. ,  ?     -
.       

( 0 27.4 0.8G 1). ,     . . .   

 

   
- 

2 4Cd/ Na SO 0.05M , 2 5 4(C H ) N I x M

 

    
-

. 

 

       
,  

03. 07. 117. 

 

1.  . .,  . .  . - . 2000. 495. .134-142. 
2.  . .   . .: , 1979. 260 . 
3.  . .,   . . 1975. .11. .11. .1763-1767. 
4.  . .,  . . . 1972. .8. .2. .280-281. 
5. Lusst E., Janes A., Sammelselg V. Electrochim. Acta. 2000. V.46. P.185-191.  
6.  . .,  . .,  . . /    

. .: . 1968. 334 . 
7.  . .,  . .  :   ./ 
. .  . . .: . 1967. 510 . 
8.  . . . 1988. .24. .10. .1415-1418. 
9.  . .,  . ., - . . . 1979. .15. 
.6. .771-776. 

10. Lorenz W., Mockel F., Muller W. Z. phys. Chem. (N.F.). 1960. V.25.  S.145-160.   
11.      .

 

/ . 
. . . .: - , 1985. 312 . 

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0 1 2 3
c/c0,5

1 2 3

4

5

 

.4 .  

 

     
-   
- 

:  
1 1.455 B, 1.75 B;a

 

2 1.400 B, 0.338 B;a

 

3 1.365 B, 0.934 B;a

 

4 1.330 B, 1.34 B;a

 

5 1.150 B, 0.925 Ba . 



       
...

  

167

 
12. Damaskin B.B., Baturina O.A., Stenina E.V. Electrochim. Acta. 2001. V.46. P.3091-

3101. 
13.  . ., - . .  . 1951. .77. 5. .855-858. 
14. Takahashi K. Electrochim. Acta. 1968. V.13. P.1609-1621. 
15. Lorenz W.  Z. Elektrochem. 1958. B.62. S.192-207. 
16. Armstrong R.P., Race W.P., Thirsk H.R.  J. Electroanal. Chem. 1968. V.16. P.517-529. 
17.  . .,  . . . 1988. .24. .2. .243-247. 
18. Popov A., Naneva R., Dimitrov N. Electrochim. Acta. 1992. V.37. No.12. P.2369- 

2371.  
19.  . .,  . .,  . . . 1976. .12. .12. 

.1781-1790.    

9  2001 .

 

Kharkov University Bulletin. 2001. 532. Chemical Series. Issue 7(30). V.V.Djelaly, 
V.I.Rubtsov, V.I.Larin. Calculation of parameters of Frumkin isotherm for the adsorption of 
tetraethylammonium iodide on a polycrystalline cadmium electrode. 

Adsorption of tetraethylammonium iodide in the system 2 4Cd/ Na SO 0.05M;

 

2 5 4(C H ) N I x M

 

was 

studied by measuring the differential capacity. The two parallel capacitors model was used as a model 
of DEL. Parameters calculated from experimental data as a function of potential: charge, surface ex-
cess, degree of filling, surface tension to within a constant value by secondary integration of q

 

curves. Parameters of this model are as follows: the zero charge potential 1.000

 

V, the maximal 

adsorption shift of potential 0.200N V, limiting differential capacity 1 , 0.103C

 

F m 2. It was 

shown that the adsorption of tetraethylammonium iodide on the indicated boundary is described by 
Frumkin isotherm. The parameters of the isotherm have the following values: the attraction constant 

0.925a , the limiting surface excess 6
max 6.13 10 mole m 2, the area per cation 

oS 0.103C m2, adsorptive equilibrium constant 0 1.37B

 

m3 mole-1,  the standard Gibbs energy of 

the adsorption 0 27.4G

 

kJ mole 1.  


