
   
. 2003. 596. . .10(33) 

125  

541.8+546.137    

 
N-  , ,       

 
© 2003 . . , . . - , . . * , . . , . .

 
              

   
N- ( )  , ,              

298.15 .   -          
-

.               
.      

-   -       
. -       

,          
,     

,    ,  -
,         -

.           
,   .

 

         
   

N- -C16H33NC5H5

 

ClO4

 

( )  , ,       
.        -        

-  
[1 4].      ,        

-C16H33NC5H5 ,    
.  [5],           

,      -
;             

.    -              

 

 

, ,   ,    
.

 

 

 

 

N-         
N- ,  .,   ,  . .,     

,           
330 .

 

     
, ,  

,     [6],    - 
.

 

        
-  

298.15 ,    [1,4].             
.        
-  

,   .       
-26         

220  300     1    .     
( )    

                                                

 

*    

 



    
n-  , ,       

  

126

N-    .    -   
3% .      

, ,  ,         
,    -   

.      - 
1 10 4 

 

6 10 3 / 3     ,     
-5083.    

 
        

1.   -       

2)( s
sp sK  ,                                            (1)  

s 

 

     , 

  

-     
, s 

 

        

.

 

 
,   ,      -     

[7].   

1.  s, spKp 
s

  

o
trG    - 

   298.15 

 

 
-
, 

x2 

s 103, 

/ 3 
s

 

spKp - o

trG , 
/

 

  

  

0.0 0.042 1.0 8.77 0.0 
0.03 0.129 0.985 7.79 5.4 
0.12 2.44 0.936 6.22 18.9 
0.23 34.4 0.806 3.88 27.8 
0.42 174 0.640 3.35 31,9 
0.64 310 0.52 (3.2) (32) 
0.73 336 0.48 (3.2) (32) 
0.85 349 0.44 (3.2) (32) 
1.0 247 0.39 (3.5) (30)   

  

0.04 0.058 0.990 8.47 1.6 
0.16 0.216 0.979 7.36 7.9 
0.31 1.32 0.945 5.88 16.3 
0.52 9.28 0.862 4.60 23.7 
0.79 28.2 0.758 4.04 26.9 
1.0 41.5 0.683 3.92 27.6  

  

 

 

0.07 0.43 0.968 6.79 11.5 
0.17 2.25 0.930 6.00 16.0 
0.24 5.27 0.888 5.57 18.5 
0.56 30.28 0.599 5.0 21.5 
0.73 33.03 0.55 6.0 15.9 
1.0 6.86 0.46 7.8 5.4 

 

 

 

      

,      
-        -  

(298.15)    - [8,9].     
( -C16H33NC5H5

 

+ ClO4

  

-C16H33NC5H5 ClO4 ) o
assK 

( 3/ ),     

 

( · 2· 1), -



. . , . . - , . . , . . , . .

  

127

 
        

R ( )  

 
  

:   52 

 

5; 98.4 ± 0.4; 0.26 ± 0.02  0.43;   
- (   x2 = 0.8)  46 ± 2; 79.3 ± 0.2; 0.21 

 

0.04  
0.44;    221 

 

8; 178.0 ± 0.6; 0.70 ± 0.08  0.13.      -          
- 

- [10].  lg o
assK    

 

 :    5.0  
0.04;    -  (  CH3COOH x2 = 0.73) 4.2  0.06.                 

20 % , 

 

  K    
0.95  ± 0.1.  

s         

(

 

).    ,    
,    .   -      

. 

 

  
Ksp      -          

o

trG       

:

 

o

trG = )K/K(RT spsp
MO2Hln .                                     (2)  

OH 2
spK 

M
spK

 

       M -

.   
s, pKsp  

o

trG    1.       
x2  .     -  x2 > 0.5      

0.349 / 3,   

 

 -   
,   s,  pKsp   

o

trG       

,     .           

CH3OH < CH3COOH < (CH3)2CO,     - -       
,        

-   3          
,                   

.       

 

  
.  ,      -

C16H33NC5H5

 

   ,  , , ClO3

  

[11,12], Cl , Br

 

[13,14]  -HO-C6H4-CO2

 

[15,16],    ,  -       
,      

ClO4 .             
.          

,                 

( .1)       - 
, ,  

 

,    -  
-C16H33NC5H5

 

  .  -    
o
trG  .      
o

trG    , -  

.2,       ( x2 = 0.5) o

trG  

,        ,     
o

trG ,    C 3COOH       

.      o

trG   



    
n-  , ,       

  

128

-10

-8

-6

-4

-2

 x20

 
0.2

 
0.4

 
0.6

 
0.8

 
1

 
lns

1

 

5

 

6

 

2

 
4

 

8

 

3

 

7

 

   

,     , . . -     
,   

 

 [1,3].  -      
,  ,           

-
C16H33NC5H5

  

      ClO4 .   -      
- ,     -

,      , ,     
.      

lns  o

trG  N-

 

     
-C 3COOH, ,      

-C16H33NC5H5 ,  ClO4

   

    
.         

( 5 6     - 
(CH3)2CO > CH3OH > CH3COOH) ,  

 

,          
,    

.      
o

trG     - 
( , , - , - )   -  - 

[1 4,17]  ,      -C16H33NC5H5

 

 ClO4

 

( .1,2),       
,   o

trG        

.  ,  -     
0 < x2 < 0.15 o

trG 

 

0,     -   
o

trG ,     

.1 .  lns       N- 
(1 

 

- ; 2 

 

- ; 3 

 

- ),  - 
(4 - - ),  (5 

 

- ),   (6 

 

-
; 7 

 

- ; 8 

 

- ),  = 298 .15 .

  



. . , . . - , . . , . . , . .

  

129

 
        

.

 
          

0 < x2 < 0.2   
o

trG ,    ,    , , 
,  .  x2 > 0.2    -  

,     o
trG   .           

,     

o

trG ,  , ,  ,  
o

trG     .     

[2,4]     o

trG     

-  ,  ,      
.

 

      , -
, - ,         -         

,    

 

    
, ,  -

,           -
.       . ,       

o
trG  -     

.      - 
[10],   ,   ,  -        

-

.2 .  o
trG    ,  = 298 .15 :  

 

(1 

 

- , 2 

 

- , 3 

 

- );  - 
(4 ),  (5 )   (6 )   - .

 

-40

-30

-20

-10

0

 

10

 

20

 

0

 

0.2

 

0.4

 

0.6

 

0.8

 

1

 

3

 

6

 

5

 

4

 

2

 

1

 

 x2

o
trG ,

 

/



    
n-  , ,       

  

130

      

;

  

      
.

 

    
,     -          

-      
-C16H33NC5H5 ,         

. 
.           

. .       - 
.

  

1.  . ,  . .,  . . .  . 1997. . 67. 

 

4. . 575-
578. 

2.  . ,  . .,  . . . . . 1998. . 43. 

 

10. . 1618-
1622. 

3.  . .,  . .,  . .,  . . .  . 2000. . 70. 

 

4. . 543-547. 
4.  . .,  . .,  . .,  . . .  . 

1990. . 60. 

 

7. . 1475-1480. 
5.  . .,  . .     . 

.: , 1989. . 54-55. 
6.  .,  .,  .,  .  . -    

. .: , 1958. 508 .

 

7.  . .   . . -  , 
1981. 152 . 

8. Lee W.H., Wheaton R.J.  J. Chem. Soc. Faraday Trans. II. 1978. V.74. No 8. P. 1456-
1482. 

9.  . .,  . . .  . 1989. . 59. 

 

7. . 1633-1638. 
10.  . .  . .: , 1976. 488 .  
11. Kern F., Lemarechal P., Candau S.J., Cates M.E. Langmuir. 1992. V. 8. No 2. P. 437-

440. 
12. Candau S.J., Khatory A., Lequeux F., Kern F. J. de Phys. IV. 1993. V. 3. P. 197-209. 
13. Hoffman H., Rehage H., Schorr W., Thurn. H. "Surfactants in Solution". Ed. Mittal Ple-

num Press. N.Y. 1984. V. 1. P. 425-454. 
14. Hoffman H., Lobl H., Rehage H., Wunderlich I. Tenside Detergents. 1985. V. 22. No 6. 

P. 290-298. 
15. Magid L.J. J. Phys. Chem. 1998. V. 102.  No 21. P. 4064-4074. 
16.  . ., - . .,  . .   -

. 2002. . 

 

549. . 158-163. 
17.     . .  

. . . . .: , 1984, 590 .

    

8  2003 . 

Kharkov University Bulletin. 2003. 596. Chemical Series. Issue 10(33). S.T.Goga, 
N.O.Mchedlov-Petrossyan, A.A.Kireev, P.V. Efimov, E.N.Glazkova. The solubility and solva-
tion of N-cetylpyridinium perchlorate in methanol, acetone, acetic acid and their mixtures 
with water. 

The solubility products and Gibbs energies of transfer of N-cetylpyridinium perchlorate (CPP) ions 
from water to methanol, acetone, acetic acid and their mixtures with water are determined from solu-
bility measurements at 298.15 K. Dissociation constants of CPP in these solvents are obtained from 
electrical conductivity data. The influence of solvent components as well as the ions nature on the 
thermodynamic properties have been analyzed. 


