
   
. 2002. 573. . .9(32) 

107 

 

543.544:544.77           

 
© 2002 . . , . . , . . *

 
       

,         
( -   

). ,              
-

,    .     

( )     -   
-  ( ),    

.          
- :      

,     ;   
,    ; -     

;

  

   
,       ( ,  

) [1].     
« »     - 

(NaDS),    

  

   -
.         - 

,    .         
,      

. 

 

   
,   -  

,        -  
.       [2-

4]      (k)     -      
:

 

lg k = 0b

 

+ 1b ,     (1) 

lg k = /
0b

 

+ /
1b [M] ,    (2)  

 

-   , [M] -   - 

, 1b 
/
1b

  

,           
. ,       

 

[2-5],   (1)  (2) -        
,         

,    - 

 

[3,4].                  

,   -   

  

 
,      

(  [6],   -

 

[7],  [8]).            
-    

:

 

1

2

[ ]

1 [ ] 1 [ ]
S AS

AM

L K K
k

K M K M
,    (3) 

                                      

  

-  , .

  



           

108

   

-   , [M] -    
, [LS] 

 

   (active sites)   ,

 

KAS  
KA

 

-         ;      
,     

.    
(3) ,  ,   ,  -    

:

 

1/k = a + b [M],                       (4)  
a  b -  .

 

  

   

 

  

    

,           
.  ,       -     

« »      
;   KAD, KMD  KSD, -       

,       

 

[9].   
,             

,   (3)  

 

(5): 
1 (1 )

1 (1 ) (1 ) [ ]
AS AD

AM MD AD

K K
k

K K K M
.   (5)        

 

 

,   (3)  

 

(6): 
(1 ) (1 )

1 (1 ) (1 ) [ ]
AS SD AD

AM MD AD

K K K
k

K K K M
.                   (6)         

,         -        
,  -    

 

 
,     ,    

:

 

2 2
1 2 1 21 (1 ) (1 ) [ ]

AS

AM MD MD AD AD

K
k

K K K K K M
. (7)  

(5)-(7)    4-6 ;          
.

 

 
,         -          

-  
(   ). , ,                

(cmc),    ( )  -   

 

[10-20].    -     
NaDS  .    

 

     
-   

,                  

. 

 

          

.   -         
,    -    

[21].  ,          
.        

« », ,     ,       
[9,21].  -



. . , . . , . .

  

109

 
,     NaDS,     

,    .

 

    
,   - -

 

[22], ,           
. , :

 

1)  

 

     ,  - ,  
« »    l   (R)  n   

(S);  
2)  « »      « » p -   

q  .             
-         
-

:  
{ARlSn}m   {ARpSq}s + xR  + yS,       (8)  

x = l - p, y = n - q;  x  y    ,    
,  m 

 

s       
.            

: 

[ ]

[ ]

s
p q sA

m
l n mA

AR Sn
k

AR Sn
,         (9)     

( )   (8), :

 

[ ] [ ] [ ]

[ ]

x y
p q s

l n m

AR S R S
K

AR S
,                              (10)  

[S]  [R] 

 

      , -    
.      

(10)      (9),      
: 

lg k = lg K/ - x lg [R] - y lg [S],    (11)  
lg

 

K/ = lg K + lg .               

,   :

  

Na+ + DS-  {Na DS}m ,       (12)  

  

  

.     -   
DS-   Na+    NaDS    

Cs : 
[DS-] = cmc, 
[Na+] = Cs (1- ) + 

 

cmc.     
Cs  ,  

 

Cs (1- ) 

  

cmc.     (13)     

 

[Na+] = Cs (1- ).                     (14)     
(12)

 

//
[ ]

{ (1 )}s

K
S cmc

C
.    (15)  

 

//lg[ ] lg lg lg (1 )sS K C .           (16)          
-   

(17): 

 

m w
R R Rn n n ,         (17) 



           

110

     

,     
(Kb)    ( ) [23]:  

( )
m w
R

b s w m
R

n V
P K C mc

n V
,    (18)  

Vw  Vm 

 

      .         
( s)   -   

,     :

 

Vm = s (Cs - cmc).            (19)   

 

(19)  

 

(18)       

 

      
:

 

( )

w
w
R R w

s s

V
n n

P C cmc V
.    (20)      

1

 

    :

 

Vw = 1 

 

Vm = 1 - s (Cs - cmc) .          (21)    
(20)  (21)       

:  

[ ]
( )

1
1 ( )

R

s s

s s

C
R

P C cmc

C cmc

.    (22)          

-

 

(11)       k     
: 

lg k = const - x lg CR + y 

 

lg Cs  + x lg 
( )

1
1 ( )

s s

s s

P C cmc

C cmc

 

+ y 

 

lg (1 - ).(23)    

(23)        
.       

(23)  :

 

lg k = const

 

+ y 

 

lg Cs + x lg 
( )

1
1 ( )

s s

s s

P C cmc

C cmc
, (24)  

const

 

= const - x lg CR + y 

 

lg (1 - ),      

  

: 
lg k = const

 

- x lg CR + y 

 

lg {Cs (1 - ) },      (25)  

const

 

= const  + x lg 
( )

1
1 ( )

s s

s s

P C cmc

C cmc
.   

(24)  (25),    -      
,   -            

. 

 

        
-            

,  1-  . -  
NaDS     0.025  0.25

 

/ ,       
0.5  2.5-3% . C  

 

(13) -        
NaDS:  s = 

0.025 / , cmc = 2 10-3 / , 

 

= 0.6   

 

(13)  
0.01, 

 

- 1 10-4.  
,    

 

[24,25],   -   
,    (23)-

(25);     

 

1. 



. . , . . , . .

  

111

 
   

,    , -   
(1), (2), (4)  :

 

1/k = a1 + b1 · ,     (26)   

 

(5)  [M] = const.  

 

1.     NaDS   
1-  

  

  
-

, %

 

cmc, 
/

  

- - 6.68 ± 0.06 0.74 ± 0.03 
0.5 3.02 0.68 ± 0.04 
1.0 2.07 0.56 ± 0.06 
1.5 1.94 0.51* 

2.0 1.54 0.42 ± 0.05 
2.5 1.46 0.40* 

  

3.0 1.42 0.39* 

0.5 2.21 0.60 ± 0.05 
1.0 0.92 0.33 ± 0.02 
1.5 0.83 0.28* 

2.0 0.82 0.27 ± 0.01 

 

1-

 

2.5 0.80 0.27* 

* -     

 

 lg cmc:   1- :  

 

= (2.56 ± 0.12) + (0.74 ± 0.04) lg cmc (r = 0.998),    :  

 

= (2.9 ± 0.3) + (0.88 ± 0.10) lg cmc (r = 0.993).         

«Sigma Plot 8.0».      - 
,                 

k,    
.     .

 

(1)-(4)  -           

.          
.  

0.05 0.10 0.15 0.20 0.25
-0.10

-0.05

0.00

0.05

0.10

2

1

3

C   NaDS    , /

 

.2.

 

     
-     

:

 

1 

 

 (24), 

 

= lg k

 

- lg k ; 
2 -  (2 ), 

 

= lg k

 

- lg k ; 
3 -  (4 ), 

 

= 1/k

 

 1/k ; 

 

 1- (

 

= 1.0 %). 

0.05 0.10 0.15 0.20 0.25
-0.10

-0.05

0.00

0.05

0.10

0.15

1

2

3

C NaDS   , /

 

.1.

 

      
-    
-

:

 

1 

 

 (24), 

 

= lg k

 

- lg k ; 
2 -  (2 ), 

 

= lg k

 

- lg k ; 
3 -  (4 ), 

 

= 1/k

 

 1/k ; 

  

 
(

 

= 1.5 %).  



           

112

   

,     1-       
,    

 

[3,9,26-28],          
NaDS.   

 

(24)  (25)      

 

2-5; -      
95% .     

(2),       -    
1.5%               

0.9991  
0.9996,      (2)  (4)   0.72-0.88  

0.96-0.98 .  

 

2.   

 

(24)     ; 

  

 
(

 

= 1.5 %); n = 6 

 

x y const

 

r 

 

3.7 ± 1.2 1.3 ± 1.2 0.59 ± 0.08 0.9996 

 

3.9 ± 1.3 1.38 ± 0.12 0.43 ± 0.08 0.9995 

 

5 ± 2 1.8 ± 0.2 0.50 ± 0.14 0.9993 

 

5 ± 2 1.8 ± 0.2 0.36 ± 0.15 0.9991 

 

5 ± 2 1.8 ± 0.2 0.36 ± 0.15 0.9991    

,    1- , -

 

(24)     0.9991-0.9996 ( . 3),               

:    (2)  (4)  r  
0.89-0.92  0.96-0.97 . 

 

3.   

 

(24)     ; 

 

 1- (

 

= 1.0 %); n = 8 

 

x y const

 

r 

 

1.1 ± 0.5 1.91 ± 0.14 0.38 ± 0.06 0.9994 

 

1.2 ± 0.4 1.82 ± 0.11 0.15 ± 0.05 0.9996 

 

1.2 ± 0.9 2.4 ± 0.2 0.16 ± 0.10 0.9991 

 

1.3 ± 0.8 2.3 ± 0.2 0.05 ± 0.09 0.9991 

 

1.5 ± 0.6 2.33 ± 0.15 0.07 ± 0.08 0.9994 

0.5 1.0 1.5 2.0 2.5 3.0

-0.04

-0.02

0.00

0.02

0.04

   isoPtOH    , %

1

2

3

 

.3.

 

          

:

 

1 

 

 (25), 

 

= lg k

 

- lg k ; 
2 -  (1 ), 

 

= lg k

 

- lg k ; 
3 -  (26 ), 

 

= 1/k

 

 1/k ; 
(Na DS)= 0 .05

 

/ .

 

0.5 1.0 1.5 2.0 2.5
-0.06

-0.03

0.00

0.03

0.06

1-PtOH  , %

3

2

1

 

.4.

 

     
-     

:

 

1 

 

 (25), 

 

= lg k

 

- lg k ; 
2 -  (1 ), 

 

= lg k

 

- lg k ; 
3 -  (26 ), 

 

= 1/k

 

 1/k ; 
(Na DS)= 0 .05

 

/ .

 



. . , . . , . .

  

113

 
               

0.994  0.99992,   - 

 

(1)  (26)   ,   1-     
r (0.92-0.97  0.97-0.997 ).  

,   

  

          

  

    

(  ,  40  30 ).      
x  y,     

 

(23).   
,     (5-8   )       

,    - 
y   (25) ( . 4  5).    ,     

x        
,    y 

 

     
. 

 

4.   

 

(25)     ; 

 

 0.05 / NaDS

 

+  (

 

= 0.5 3.0 %); n = 6 

 

x y const

 

r 

 

1 ± 1 0.2 ± 1.3 0.32 ± 0.16 0.994 

 

0.77 ± 0.13 0.13 ± 0.16 0.09 ± 0.02 0.99990

  

0.6 ± 0.1 0.11 ± 0.10 0.266 ± 0.016 0.99992

  

0.60 ± 0.06 0.08 ± 0.04 0.42 ± 0.04 0.99990

  

0.73 ± 0.19 0.2 ± 0.2 0.40 ± 0.03 0.9997

  

5.   

 

(25)     ; 

 

 0.05 / NaDS

 

+ 1- (

 

= 0.5 2.5 %); n = 5 

 

x y const

 

r 

 

0.50 ± 0.10 0.16 ± 0.11 0.17 ± 0.05 0.9997

  

0.5 ± 0.2 0.1 ± 0.2 0.01 ± 0.09 0.9990

  

0.35 ± 0.12 0.09 ± 0.13 0.43 ± 0.06 0.9992

  

0.38 ± 0.09 0.22 ± 0.09 0.42 ± 0.04 0.9998

  

0.43 ± 0.06 0.27 ± 0.06 0.48 ± 0.03 0.9999

 

   

x  y  ,     -       
.  -

,  

 

:   « »   ,   -  
.     

,       -  
.        -

.         -  
,     . 

 

1. Garcia-Alvarez-Coque M.C., Carda-Broch S. J. Chromatogr. B. 1999. V.736. No.1-2. .1-
18. 

2. Khaledi M.G. J. Chromatography A. 1997. V.780. No.1-2. P.3-40. 
3. Lopez Grio S., Baeza-Baeza J.J., Garcia Alvarez-Coque M.C. Anal. Chim. Acta. 1999. 

V.381. P.275-285. 
4. Torres-Lapasio J.R., Baeza-Baeza J.J., Garcia-Alvarez-Coque M.C. J. Chromatography A. 

1997. V.769. No.2. P.155-168. 
5. Kulikov A.U, Loginova L.P., Samokhina L.V. Chromatographia. To be published. 
6. D.W. Armstrong. S.J. Henry, J. Liq. Chromatogr. 1980. V.3. .657. 
7. Arunyanart M., Cline Love L.J.  Anal. Chem. 1984. V.56. P.1557 
8. Foley J.P. Anal. Chim. Acta. 1990. V.231. P.237. 
9. Garcia-Alvarez-Coque M.C., Torres-Lapasio J.R., Baeza-Baeza J.J. Anal. Chim. Acta. 

1996. V.324. P.163-173. 



           

114

 

10. 

 

. ., 

 

. ., -

 

. . .   - 
. - « - . , , ». 2001. 

.79-85. 
11. -

 

. ., 

 

. ., 

 

. . . . 1996. .15. 
11. .105-120. 
12. Hartland G.V., Grieser F., White L.R. J. Chem. Soc., Faraday Trans.1. 1987. V.83. 

No.3. P.591-613. 
13. Bockstahl F., Duplatre G. J. Phys. Chem. B. 2001. V.105. No.1. P.13-18. 
14. Chauhan M.S., Kumar G., Kumar A., Chauhan S. oll. Surfaces A. 2000. V.166. No.1-

3. .51-57. 
15. Leaist D.G., Hao L. J. Chem. Soc. Faraday. Trans. 1995. V.91. No.17. P.2837-2842. 
16. Forland G.M., Samseth J., Gjerde M.I., Hoiland H., Jensen A.O., Mortensen K. Coll. 

Interface Sci. 1998. V.203. P.328-334. 
17. Caponetti E., Chillura Martino D., Floriano M.A., Triolo R. Langmuir. 1997. V.13. 

P.3277-3283. 
18. Thimons K.L., Brazdil L.C., Harrison D., Fisch M.R. J. Phys. Chem. 1997. V.101. 

No.51. P.11087-11091. 
19. Benito I, Garcia M.A., Monge C., Saz J.M., Marina M.L. Coll. Surfaces A. 1997. 

V.125. No.2-3. P.221-224. 
20. 

 

. . -  . .: , 1990. 272

 

. 
21. Hu W., Haddad P.R. Anal. Communications. 1998. V.35. P.191-194. 
22. 

 

. ., 

 

. .   . : 
, 1988. 390 . 

23. 

 

. . . . . . 1999. 5. .873-878. 
24. 

 

. ., 

 

. ., 

 

. ., 

 

. ., 

 

. ., -

 

. ., 

 

. ., -

 

. .  . ,  2. 1998. .223-
229. 

25. Loginova L.P., Samokhina L.V., Mchedlov-Petrossyan N.O., Alekseeva V.I., Sav-
vina L.P. Coll. Surfaces A. 2001. V.193. P.207-219. 

26. 

 

. ., 

 

. ., 

 

. ., 

 

. . . . 
. 1998. .72. 1. .111-114. 

27. Lopez-Grio S.J., Garcia-Alvarez-Coque M.C., Hinze W.L., Quina F.H., Berthod A. 
Anal.Chem. 2000. V.72. No.20. P.4826-4835. 

28. Lopez-Grio S.J., Vivo-Truyols G., Torres-Lapasio J.R., Garcia-Alvarez-Coque M.C. Anal. 
Chim. Acta. 2001. V.433. .187-198.     

12  2002 .

 

Kharkov University Bulletin. 2002. 573. Chemical Series. Issue 9(32). L.P.Loginova, 
L.V.Samokhina, A.Yu.Kulikov. Micelle formation characteristics as parameters of retention 
model in micellar liquid chromatography.  

A new retention model in MLC has been suggested and tested. It takes into consideration the 
changes of micelle characteristics resulting from variations in eluent composition (surfactant and modifier 
concentrations). The model was shown to provide better fitting of experimental data on separation of 
the five cytostatic antibiotics of rubomicin derivatives than known semi-empirical models. 


