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H
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[12]),      ,        

p aK

 

    

H
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MH+ + H2O,  M 
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,              
,     [177].  

4.3.    ( p aK )     .   
- 

 
   

. .  [3-10],  ,         
,    -   

p aK

 

[ . (3)]     16,     

, , p aK

 

    . 
. .      ( , « -
») ,      ,   -  

,   ,    , -  

A HAlg ( / )

 

[ . (3), (5)],    ,  
,   ( )  . 

 

      
p aK

 

              

[178]. ,   
[178]       [137].   -   

. - ,     
« » ,            

(     -
)   p aK .           

 

     
. - ,  -  

,      - ,       
/ ,    

.      
.

 

.   .

 

.  [137].       
p aK

 

CH   
(CH3X, CH2XY, CHXYZ) e aeaa anniio?aee icii?iinou     

CH    .  35  
,   240  ( ,    

),   ,    ( )  - 
,         CH-

.      ,  -    
OH ( , ,  ArCOOH, ArOH, ArPO3H2), 

. .   .

 

.      , -
,  ,         

.  ,   CO CHX CO

 

,           
. ,  -         
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 ),         
.

   

 

2   p aK

 

 91% -    p w
aK , -   

.   [167].      -  
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(       
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,  -  
(1-5)    .          

-
,           ( ,  7, 8   

- ,  9, 10 

 

 ).     
6,   ,      

                                      

 

16  « »; ,      -  (charge type 
of the acid-base couple), , A+B0,  A0B

 

[20,172], , , +/0,  0/ ,  . . 
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1....5.  :   ,   ,  -    

H-    ,     
,      

?    H2O  CH3CN   p aK

 

   -  
1.6 [58,66,71],    91% -  ( . 2).         

-          
; - 

0p aK ,   HR R H ,       
/

 

[167,179-181].       -            

+/0.        ,COOHpk

 

[167,179-181] ( . 2).  
O(C2H5)

2
N N(C2H5)

2

COO-

+
+

O

COOH

(C2H5)
2
N N(C2H5)

2

+
H+COOH,k 

                             HR                                       R

 

I ?i oi i e?i aai ea eaoei i a e?aneoaey, i ?i oaea?uaa a ai ai uo ?anoai ?ao i ?e pH < 1,         

( , , 1,4- ,  ).    ( 1)p aK

 

( 2
2H R HR H )       2+/+ [182]. 

O

COOH

(C2H5)
2
N N(C2H5)

2

+
+

O

COOH

(C2H5)
2
N N(C2H5)

2

H

+

+

H+

 

                              2
2H R                                      HR

 

       
,       

:       
.     -      

, ,   .  1   
H2SO4 eiaeiinou aaeneiinoe     560  o      

0 30% C2H5OH [183].      

p aK

 

    

p w
aK

 

  .3 
[184].    -1     82%   -   

H2O  -C4H9 (47 : 53),   ,  20.8  298 
,      [184,185].    . 3,  

p aK

 

       
p aK

 

  

,    : 

 

p aK

 

( 82% - -1) = 1.84 + 0.997 p aK

 

( ) (12)  
n = 25;  r = 0.988, s = 0.53 

,   82% -  -1   ,  
,    . (12)    

H
lg

 

   

, ,    ,     4.2, 
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(H+, .,  82% - -1 

 

H+  CH3OH).   
,     . 3           

,   .   ,  

  

        

,   - 
,          .               

.    « »    .  
5  . 3   ,    -    

15 D17 [18]    ,   -

                                      

 

17 1 D = 3.3356 10 30  . 

  

.2.   aKp  91 .3 

%-    aKp   ( w
aKp ) 

[167]: 1 

 

 , COOH,pk ; 2 

 

-

, COOH,1pk ; 3 

 

, COOH,2pk ; 4 

 

aKp  ; 5 

 

aKp -

  

; 6 

 

aKp  -

; 7 

 

 , Zk ,1p ; 8 

 

, Zk ,1p ; 9 

 

, 

OH,1pk ; 10 

 

, OH,1pk ; 11 

 

6-

-9- , OH,1pk ; 12 -21 

 

, , - 
,  -

,  , - 
,  , 

- , - 
,   

( 

 

OH,2pk )  

 

.3.   aKp  82 

%- -1 

 

aKp   ( w
aKp ) 

[184 ,185 ];     -
: 1 

 

 

 

(+/ 0), 2 

 

 
(+/ 0 ), 3 

 

- 
(+/ 0 ), 4 

 

  
(+/ 0 ), 5 

 

4-(2,4,6-
-1 - )-2,6-

 

(+/ ±), 6 

  

(±/ ), 7 

 

 

 

(±/ ), 8 

 

 

 

(±/ ), 9 

 

-

 

(±/ ), 10 
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(0/ ), 12 

 

3- 

 

(0/ ), 13 
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(0/ ), 15 
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(0/ ), 17 

 

2,4-

 

(0/ ), 18 
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-

 

(0/ ), 20 

  

(0/ ), 21 

 

-

 

( / =), 22 
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( / =), 23 
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p aK

  
:    +/0,    - 

,  +/ .  

+  H+

Ph

Ph

Ph N O-

Ph

Ph

+OH

Ph

Ph

+NPh

Ph

Ph

  

                                 HR+                                          R

 

     
,              

,        
+/ 0    .         

. , 
.   .

 

 [20,172] ,          
. 

 

,      [184],   -     
-                 

(fuzzy 
sets) [186,187].    anu     -    

,   

 

   - 
( ,    ),   ,   -           

. ,    
« » [186]          

.           
100 % - 

-1. 18        ,            

[10,12,13,18-21,23,26,90,172].   ,  , -  
-1,  . ,      p aK

 

  

,  ,  , 3 3CH OSO H ,  -    

-1     1

 

[93] { . . (7)},   
p aK

 

 
,     -1      

[10,13,91,188],      . - 
p aK

 

 
,      -1  « - 

»,      10.24 [10,91],      
: 10.25 [20].   . .            

, -
,       p aK .  ,    

 

-1 ( =17.4)   , ,    
,        [10,18,20,172]           

- 
.  -1        

 

  
,         
-1,  , -   

 [168,185,189,190].          
-   

, , ,   5,5-  
,     HCl  -1. -

,       :    
HA    NaA (LiA).    p disK

 

ieae,  

                                      

 

18    . .  [3,  .1, . 122] ,  «  Pk  - 
[    

 

. .]   »,  : « ,  10,24       
...».

  



. . -

  

245

 
   

,     NaA    
*
H

pa

 

   ,    -    

[185,189],      -  

HApK  .19 -  

HApK   -    
-        
-

,      .      

HApK  

p disK

  

  
*
H

pa

 

  

,  -    
p aK

 

 

.      
2-3    

,    NaA,      
- 

.  -   
(   ),     

p aK

 

 
-

,    -  
- .

 

   
p aK

 

 
-1    -  

pK

 

   

( 1).     1-2   
,      . 
,    p aK

 

= 11.48, 
,     . . - 

[3],    10.24,  
.   . . 

 

  
. 4      ,      

: 

                         p aK

 

( -1) = 4.42 + 1.23 p w
aK                           (13) 

n = 28;  r = 0.93         
, , - 

,  , ,  . .,  ,       
. ,           

.   

4.4. 

 

          
.    .    

 

 

. .  [10, c. 671-673, 881-882],      -   

 

     

1p aK

  

2p aK .  
,           

[191]. ,       ,   

 

,    ( )   -     
. 

 

                                      

 

19         [190].  

aKp
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0 5 10
w
aKp

 

.4.  aKp  -1  

aKp   ( w
aKp )  
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pKa,1  - 
( OH); 

  

 -
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pKa,1 ; 

  

pKa,1 -
; 

  

- .
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,     

1p aK

  

2p aK .      -    
o? ?e?eio.    - 

[192], -  (II) [193],   [194] ( -     
).       

( - ) : 1p aK

 

= 12.48, 2p aK

 

= 11.75 [195];  -    
9,9 -       -   

[196].   « » :       
[197],   (II)  N-D- 

[198] 

  

 - - [n]   [199].   -
,     ,     [200].  

,          ( ,         

)  1p aK

 

 2p aK

 

  . ,   2 2 2HO C(CH ) CO Hn  

n ,   ,      ( . 
10),  ,    ( 2p aK

  

1p aK )   ,  lg 4

 

= 0.60 
[21].20          -

,       (A2 )  , -    
(H2A).     -       

(HA ).   
,   ,     , -

,      ,  - 

1 2/a aK K

 

> 1  [200].     - 

( 2H R HR + H , 1aK ; HR 2R + H , 2aK )       
( 2)   : 

 

                         2p aK

  

1p aK  = 2,OHpk 

 

1,COOHpk  + IIIlg                      (14)  

III

  

   

III      -  

2H R .  HR

 

 (  !)       

V. aeei a?acii,  2p aK

 

    

( 2,OHpk   2).                 

,      
[ ,   « » -   

k

 

( 2) ,  1,COOHpk

 

> 2,OHpk ],    -            

(III 

 

IV;   II     -   
),   1aK

 

 2aK

 

 ,   60%   
,     ,      

( . 5).     1aK

 

 2aK
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[200,202,203],       . 

 

    
( p aK )       

:       p aK , -

,         HA

 

/ A

 

( . 3-5),       (i-  j- ),  

                                      

 

20  1964 . . .   . .  : « ,         
, » [201, . 83].    - 

,   ,   .      
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/
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_
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/ / K KT T
// [IV] / [II] ; K

xT [VI] / [V];  
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*
HCOOH, / aaak ; IIII

*
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*
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*
HCOOH1, / aaak ; 
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*
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*
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*
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, j ilg( / ) ,     

: 

 

p aK  = 
H

lg  + 
j iA HAlg( / )+ j ilg( / ) (15)         

-  
,              

iioi?ia? 
[204],     ( -

, HA, A ).   
B HA

  

BH A

 

[69,94,102] ( 
. . : « - 

» [12]) 

 

 

 

  
.      

K

 

   

( 1).            

. ,          

-    

 

-  
[205].  -      

« - »,  .

 

.  [12]. -       
: C6H5 CH=CH CO

CH=CH C6H4 -N(CH3)2.     CF3COOH    
( ~ 0.001  )  - ,      

[206].  (    0.01 )    
.    (0.05-1.0  

CF3COOH)   ,     ,       

 

 
:  

N(CH3)2

N(CH3)2H+CH=CH C

O

CH CH

+
CH=CH C CH CH

OH

 

( ,          -   
CF3COO ).     -  

(~130 )    2,5- -(3 - -2 - ) -
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(> 6 ),    96% -  H2SO4,     
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H2O H2SO4 [208].    -       
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[209]    -
,      «  + 

o?eooi?aoaoao».      - 
;  :       -

.      ,     
[22,208].  

4.5.    ( p aK )  .  

 
              

(   
)  . 

 

         

, ,  - [10,12,21,93,116,210].    - 
[10,21,210]           

(H3O+ + M 

 

MH+ + H2O)     H2O  - 
HCl  ;     : , -

, ,    .     -      
M           

.      
,      . 

 

  
. .  [211]       H5O2

+,      
B     - 

(H5O2
+ + B 

 

H3O+B + H2O);        
, ,  -  [211].      

. 

 

[69],     [212]. ,  -   
H5O2

+      [211].    
,         H11O5

+,  -   
, , 1,4-    -              

[213];         

H

 

 
-  [213],  , ,  - 

[214].   
.   .

 

 [215],          

3H O

  

+
2 4H(H O) , a ?ioannao a -   

,    , .

 

  .

 

   

3H O

 

[216]. ,  .

 

.    ,      
HClO4-H2O- [177],   -  

.  ,     - 
HClO4    H2O 

 

       
2

4H O

 

   
[217].       

.

 

.      
[12,93,116,218]           

H3O+.      
. 

 

[219], iaeanii ioi?ie  « H+  

» ( )     .     
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H+.    
.   .  [220]       

p aK

 

      
-  

1-    

 

 , , -  
1,4- .       -      

. , 

 

                 

. .  [221]  -
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H

      
- 

-  - . 

 

    
[212],   ,  CCl4  CH2Cl2,    

HCl  HBr     1:1,   2:1 (    
H5O2

+,     

 

     ),         
[212].   

-          
[222]. ,      

{(ROH)n(H2O)m}H+  n + m < 20  -1, -2, -1, 2-  
2-   :         

,      

 

ieaeoeaie .  [222]      -        
;   

.  ,          
( , ,   ),    -  

(H2O)4H+  (CH3OH)3H+     [222].  
A eoa?aoo?a aeiieeinu   

 

  p aK

 

  
;       [10,12,13, 

18,20,21,32,33,34,90,93,116,134,135,137,166,167,174,178,182,200,223-238].   -    
-      

,                   
, ,  - 

.    ,       
( )   .  , -       

,  -   
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p aK

 

  
-   - 

. ,   p aK

 

      
1

 

[224,228-230],     ,     

 

     
,   -   

[230].     ,   

 

 
,  . ,    « 

» [223],    [227];        
H

 

  

,      , 

 

 -   
[37].  

A yaa aaio ?iaaaai    -  
[134,137,227,232,239]. . .   .

 

.   ,  
aaeneiinou p aK

 

4-   p aK

 

      
, , , , , 1,4- ,     

(r = 0.9998, n = 26, s = 0.086),    
0.817 0.002     ;
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,   -     

 

[232]. ,  -      
-  - ,      
,      

.     (0,0)  -  
,    p aK

 

    
. 

 

         
-  

-  (X

 

+ H2O HX + OH )     
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[233]    p aK

 
2,6- ,    ,   

,   , N-

 

 N,N-   
-            

H2O  CH3OH. .    [174]    
p aK

 

   
2,2 ,4,4 ,6,6 -     

,       
,             H9O4

+.  
. .   

 

     -  
- ,     

 

  
[12],         

  

- 
[235]    [116,236]    -

.   . .  [33,34]       -
,     p aK

 

 -       
,  -    

.  
. .  [237]   « »  pK , pK ,  -   

p aK .  pK           

H2O         
, o?a iaiaaaiea  ,      pK , ,   

[237].    ,     pK  2x

 

     

.  ,  - 
pK   -    ,    -

,    p aK

 

    ,    

( , p aK

 

   ,     - 
9.40, 10.25  11.1).           

,   
p aK

 

    
-  

[234].         -        
;     

,       -
-2        p aK

 

 pH  -      
[234].          

-
,         

-         
[240].             

[231];    -           
-      

[241],   ani?aaaeaiea 
a?ao -   - [242].  ,  -        

, -        

 

,     
.       [243].          

-   

 

[244].   . .  [245]  -    

 

   
-  

.          
- ,    - 

[246].21   

                                      

 

21 ,     H0         -      
,    .   

H0    

 

Hx  -     ,  
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    -  
( ) .   , -     

,   [247]; -
,                  

,      [247].            
-  

,         
( )  -      -    

- ,   .   
,      ( )   

-      .   2    

2aK

 

   
( 

)   2,2 - -5,5 - -3,3 - ,  
,   .              

:  0.002    25     
.     :    

2p w
aK

 

      - 
8.00  7.30 [248],     ( )         

;  ,   [66] 

 

 2.7  

2p aK .22    ,      -   2p aK

 

       

2p w
aK ,    - 

-1 

 

  2- - -1 

 

    ,       

 

 

 

    
: 

2p aK

 

( ) > 2p aK

 

( ).23   

 

               

. 

 

         

- 
. (1)   ,           

- ,  p aK

 

             

p w
aK ,    ,     .         

 

 
. (10); .   4.2. (2)   

,       1,4-    
:   « »     (1,4- )        

« » ,  -    

HAA
/ . , ,    -        

,       

                                                                                                                       

 

      
,    - 

aKp  .          -  

[246],            -      
. 

 

22 ,       4-  4- -2,6- - -

:  w
aKp  (7.1  7.2, ),   CH3CN  aKp ,        

2  6,   1.7  ,    
- - [251].   [252,253]    4- -2,6- -

-    w
aKp (6.65; 6.92),          

. 

 

23 .    . 148       [190].  



. . -
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,   -2,      
. ,    45%  76% -    p aK

 

    

1.18 ,   p aK

 

-    

 

 
1.44  [226].   

2.

 

    :          

  

K

K
a

a

2

2

( )

( )

. .

. .

 

 

[66]  0.002  
[58]  0.004 

91%  [167]  0.018 
90%  [166] 0.08 
72.4%  [166]  0.19 
52%  [166]  0.16 

  

 [248]  0.20 
5% -1 [185,190] 0.33 
82% -1 [185,190] 1.62 
86% -1 [185,190] 1.17 
90% -1 [185,190] 1.19 
94% -1 [185,190] 0.92 
96% -1 [185,190] 0.69 
98% -1 [185,190] 0.56 

-1 [185];   I 0.35 - 0.59 
 [172]  0.4 

   [172] 0.4 
91%  [165]  0.69 
64% 1,4-  [203]  0.55 
47%  

 

47%  

 

6%  [250]  1.44    
35 [203]  25 

,  [249]  2.5 
, 0.05  Cl  [169]  0.19 
, 4.0  Cl  [165]  0.35 

, , 0.05  Cl

 

[171]  0.42         

( . 1,2)  -    
,         

( . 2) 

 

 .   ,                
- 

,    . 

 

,            
.24   

4.6.      
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, ,  .

 

. ,   -         
-

                                      

 

24              

;      [254].  
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[255].       -     

[256],       
[248].   2p aK

 

  I uea 
ienaia    [257].    -       

.  [23], .   .  
[258]. ai a      ,          

-       
.     

.

 

.  [237].    
,     H3O+           

, , - 
[259].       . .

 

   
,      H0   

[260].           

( 1)p aK

 

-  

( 2
2H R HR H ).    HCl, HClO4, H2SO4  ,   

« »  pH    Hx,     

( p disK

 

 0.1  1.2)   2
2H R A

 

[261].    
« »     -       

6   - 
,      [262]. -    

6       
,        R+A .     

6 ,            -    
( . ),      ( -

, 11.7  LiCl)          
[263].25                 

[265],     -     
. ,      

KCl (0.05-2.3 )           
[266]:  

               0p aK  = 2.14 + 0.50 I1/2  0.32 I + 0.04 I3/2 ;                         (16) 

               1p aK  = 4.45  0.64 I1/2 + 0.46 I  0.07 I3/2 ;                          (17) 

               2p aK  = 6.80  1.34 I1/2 + 1.09 I  0.22 I3/2 ;                          (18) 

(     2p aK

 

    

NaCl 

 

I 

 

1.0  [267],        
,    , : 6.43 [267]).       

KCl     . 

 

     
[ . (16-18)]   -  

( . 5) , ,       -
,       .    -   

 

 
-  ( ). ,       

I = 0.05      -  
,26  

1p aK ,  ,   

                                      

 

25        ,            
[264].  

26  =   . 

 



. . -

  

255

 
0.7,  2p aK

  
 1.0  [169,170].     KCl  4.0 

,   1p aK

 

 2p aK

 

   2.8  1.6  [170]. -   
,     -       

p aK ;                

{ , 7.75 / ( -
C4H9)4NBr} [268].    

,   2p aK

 

 

 

-    

I  0.01   4.0        p aK ,              

,       [269].      
,     -    

 

     

 

  

.   5    -        
-

,   6 

 

               
. 

 

5.      

  

  

 

5.1.         

 

         

,  ,   ,  ,  -  
, .               

,      
.   ,      

[203,270],        
,    ,        

.    -         
-

,  ,    ,       
,       - 

,       . 

 

       

 

, 
, ,    

 

 
, , -1,     , -1, 1,4- ,   

,   

 

.    : 

 

                        H Rz
i

  

1
1H Rz

i  + H  ;             (1 )a zK                   (19) 

aeei ,     ,   -  
( )   

 

   ( )  -  

0aK , 1aK

 

 2aK .      ,              
- 

- H3R+, H2R+, HR+  R+,  

 

 HR

 

 R ,   
.   3       - 
p aK ,      ;     

p aK

 

      

( , , -
, 1,4- ). 

 

 
p aK

 

     
,  -     

,     ( -

,  10 5 ).  *
H

pa

 

           

,    - 
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. ,  ,    
[167], uee iaoaa??aaiu ?oaeie aoi?aie    

 

[272],         
p aK

 

,  ,      - ,  

1aK

  

2aK .      ,         
,     -    

.    - 
p aK

  

   
.             

-  
,       

 

  - 
.         -   

( , , , ).       
,   p aK , -   

3,       « » ( pK ) ,     
,       

pK

 

( 1),        - 
« »      -  

, ,    HA: {[HA] + [HAMn]} 
/{[A

 

] + [HMc
+A ] + [Kc

+A ]}.    

[ p aK , . (3)]     .    

,   ,  p aK ,       
,  . ,  -      

 

    

1p aK

 

 

2p aK ,   

 

  ,      ( . 5, . 3),       
2,4,5,7-  . 

 

 

,    p aK

 

 p aK

 

  -             

;          4.4. 

 

5.2.        

 

.      -      

 

a i aa [273-276],    
[28,108,167,180,200,202,203,271,276-279],      

[169,170,280, 281]     [282].         
 [167,283].             

. 

 

      
( 2)  -    

. eaaiui  
iiouaieai,        - 

, aeyaony ?aai i ei ? ai ea i acia?eoaeuiinoe eeyiey iiecaoee 
a?aieneeuiie ?oi i u a i ei ? ai ee 2

 

(COOH 

 

COO )    - 
,    

 

  II  III   
I  V  . ,     IV, - 

3sp

  

( )  ,  -   
II, III  IV.            

( . 6).         VII  -  
(COO

  

COOH)     
,27     VI  VII   . -   

, 3 ,4 ,5 ,6 -    -

                                      

 

27            

 

  . 
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( -) ,       2,4,5,7- 

 
 

- .  2,7

 

 4,5-   
[« » (V) 

 

« » (VI)]   
,          

[180,276,284].   
,       -  

,           
,    , -      

,       
[285,286].     

-  
,     

-  
-

.    -   
.  

.    [287], n-
neaaoy    

,  0.2    
,   - 

,     
-

: II

 

= 0.20, III

 

= 0.13, IV = 
0.67.        

-   
[273]  

II

 

= 0.22, III

 

= 0.11, IV = 
0.67.28      

[287]   II  III    I  V, -
,        -
,     ,       -  

[200,202,273,288].  1p aK

 

= 3.10 

 

2p aK

 

= 6.25,  .           
-

,     -     -  

1p w
aK

 

= 3.10  2p w
aK

  

= 6.76,    
[169,200].  ,     aei    -

;  ,       -   
[289],         ,     

.    
.    [287]      -  

: 0p aK

 

= 2.24, 1p aK

 

= 4.20  2p aK

 

= 6.39.   ,  
I = 0.2  { . (16-18) [266]}:  2.30, 4.25  6.40.           

, -       
-  [267,290-294].29   

.     0p aK

 

= 2.13, 1p aK

 

= 4.44  2p aK

 

= 6.36 (I = 
0.1 )       [290,291],  2.18, 4.40  
                                      

 

28     ,       [273] .        
,       -    

IV [285]. 
29         ,        

Chemical Abstracts.           
.   ,    

[267,287,290-294]         ,   -   
(   )     , - 

.  

  

. 6.     
R2

 

(1-3)   HR

 

(1 -
3 )  

 

1,1 ,  

 

2,2     
3 ,3

 

 91.3 %-   
[167].  



. . -
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6.36 

 
 .  aiiua ?e ie   : 2.26, 4.32, 

6.50 [266].  
A a?ee   .   .  [295,296]    ,       

2,4,5,7-   
HR

 

     V,    ,     
VI.     ,        

[297].   ,             
«  »    -  

(H2R, HR , R2 ),        

1p w
aK

 

 2p w
aK

 

(  ,  2.81 0.06  3.75 0.09 [274]).  -  
HR

 

  ,    - 
pH,    p aK

 

      [274].        
( 2)   - 

,   . ,      

 

         

0p aK

 

= 2.13, 1p aK

 

= 4.44  2p aK

 

= 6.36 (I = 0.1 )   COOH, 
OH  OH , .    ,   -       

-     
[291].      ,  

0p w
aK

 

        (3.22),            
. 

 

 
50% -       1p aK

 

= 6.35  2p aK

 

= 7.19 
(I = 0.1 ), ,       

,       COOH  OH [291].  
,    ( 4 )  p aK

 

       

50% - ,  p aK

 

    -    
1.5 ?       H2R    

[202,203,284,298]     .      
( p aK )           

[ . (14,15); .  ].   
, .   .  [294]  1p aK

 

    

(= 4.4)     ,    - 
p aK

 

 
,  ,   2p aK

 

 (= 4.4) [294],         
.      

[295]      p aK

 

,   ,            

p aK

 

  

,    [ . (11); .   4.4].     
[158]  1p aK

 

4 -     - 

 

   
.30   

,        
,    ,       -  

[284,299],  

 

      
,   . 

 

     
. .   . .    -

,     ,   2NO

 

  2  
7,   - [298],     -    

[300,301].      2,4,5,7-

                                      

 

30   ,    aKp     ,     

,   ,  1989   

 

 [202]    
Chemical Abstracts [ , Chem. Abstr. 1986:105:467516; 1985:103:567095, 

103:543346, 102:173550].  
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,       -   

O

O

O

C

O O

NO2 NO2

NO2O2N

__

_

_
OO O

NO2 NO2

NO2O2N

COO

 

   

;    « »  
-    ,  .     

,    ;     2 
,    [299],    .       

, ,            

[167,283].             
(IV)   H2R        

(KOH)     -  
C=O  COOH ( 1710 1)   C=O  (1765

1768 1).          
1710 1     (COOH 

 

COO )  -       
HR

 

  R2 .     
R2

 

( , ,        
K+)        Ag2R     

.31  ,     -  
2.4,5,7- ,     

,     (VII).32  

.

 

       -  
19.     VIII      

IX    X (          
) [167,179-181,279].     -       

( 4.3);  -         
, 

( 2)p aK  = 7.40 ( 0H ) [303].  

O

COOH

NHC2H5H5C2HN

H3C CH3
+

  

+

O NHC2H5H5C2HN

H3C CH3

COO
_

  

O

C

O

O

O

C

O

O

O

C

O

O
CH3H3C

H5C2HN NHC2H5

 

                  VIII                                   IX                                   X       
( . 7)   CHCl3     

[167,283,304].     1750 1   (  
,    )    -  

C=O .     HR+Cl

 

a AI NI aae?aa?ony 

                                      

 

31   Ag2R      ,    
,        [302].  

32    ,   ,      . .

 

  
. .

 

,  2.4,5,7-               
1765 1,      .
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(C=O)  COOH ( 1700 1);       -  
.       

13            

-     
. .    [304]     

R

 

-            

, . -    
( . 8)    -   

,   - 
:   R, -   

,  (   

 

  
0.1),             

.    
p aK

 

   

,        
.     

 

 
- 

IX    X 

 

?i ai ayony a 
?aaiiei?aiee aaainoaa  iey?i   

VIII  IX, n ?aoii    
,     -         

. , , ,     -   
R  HR+    ,    ( . 8),   -      

[167,181].         
;      

0p aK

 

  [305]  ,        
[306]       

,              
.      

[179,181],      [307].              
-   

( , / [308]),     -  
[309].33  

.

 

  N,N- ,   « » -   
,       

;      (H2R+ 

 

HR 

 

R ),          
[167,168,277,279]:  

COO-

O(C2H5)2N OH

+

   

O(C2H5)2N O

COOH

   

O(C2H5)2N

C

O

O

OH

 

                XI                  XII                 XIII          

,     « -
» ,     ,   

 

   XI 

                                      

 

33 ,     . .

 

   . .

 

   -      
[310].   

 

. 7. -  19  
: 1 

 

  HR+ 

( VIII); 2 

 

  
(X),    KOH [304].  
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XII     ,    II  III  

[167,168,277,279].  
.

 

   -      

( 3).     -    
- 

,    ,   -
,   .      

pH   -
,      -     

p aK , , -
, .             

[203,301].          
.

 

  .

 

 [311]. -
,    ,  -    

-  
,   1904 ,   ,   

,   -    
.34        

-    
[301,313].      

p aK ,  ( - 

0p aK )  I = 0.2   298 : 0p aK

 

= 5.32±0.05 
( 0H ), 1p aK

 

= 8.83±0.08, 2p aK

 

= 9.32±0.10, 3p aK

 

= 
11.73±0.03 ( 3aK

 

  R2

 

ROH3

 

+ H+).   ,      ( 3-4    
) ,   ,   , -  

,        - 
,     .  1p aK

 

 2p aK

 

 -         
,       

,   -
,   pH 12     R2 .    

,      
2TK

 

 0.9;     -        

XIX  XX -
.        - 

XX, 

 

   3p aK

 

[301] (  : 
),     -    

[300].     
KT  :     -   

 

(0.3-2) 108 [203].     -  
XVI   H2R i ?aaiaie?   

 

XV.       .    
,    .

 

,   -   

 

  
,   -   

,    ,      
COOH:  

COOH

C
HO

C6H4

H4C6 OHHO

                       

C
HO

C6H4

H4C6 OHHO

COO
_ 

                                      

 

34         [203,301,312]. 

 

.8.  -   
: 

1 

 

 HR+; 2 

 

  
R 

[203].  



. . -
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2'

3'

5'
6' 6

5

3
2

k2,OH

k1,COOH

KT

k0,OH

_

HO O

COO

+

HO O

COOH

OHHO

COOH

_
OO

COO

_

XIV

XV XVI

XVIIIXVII

XIX

O

OHHO

CO

_

O

HO

CO

O

XX

k1,L

k2,L

KT1

KT2

_

O

CO

OO
_

_
OO

OH

COO

_

_XXI  

3.

 

   (   -
).  

XVI]/[XV];[TK II];XVIII]/[XV[
1TK XX]/[XIX];[

2TK XIVXV
*
HOH0, / aaak ; 

XVXVII
*
HCOOH1, / aaak ; XVIIIXVI

*
HL1, / aaak ; XXXVIII

*
HL2, / aaak ; 

XIXXVII
*
HOH2, / aaak .   
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. (1)     

H2R,   HR

 

    ,   

 

1p w
aK

  

9       ,   . 
(2)    90% -  -1       

*
H

pa ,    .    -(4,4 -

)- ,    , -        
-   

H   OH   ( )  ,     
[185],   p aK

 

  p aK

 

-  
[190]. (3)    (  - 

)              
,  . (4)   -     

H2SO4     

0H ,   /
RH

 

   RH ,      -    

;     ( 0H

 

 
3.25 

 

6.28)       [313]:  

                     3 2lg{[H R ]/[H R]}  =  5.15 0.96 0H ;                           (20) 

r = 0.997, n = 14.  
,  0aK

 

  XIV XVI + H+. noaaony     
XVI   - .    - 

,      - XVIII   
,     XVI.  

,        XVI,   

 

    
(XIX 

 

XX).      - 
R2

 

 (550 )   (594 )   ,        
.   ,    

420-450           ,      
( )    

XIX. ,    , XVII,       
.      

HR ,      XVII,   
0.007  0.20 [301],    

1TK

 

 

 

140  4;        

(8% )  ,    
0.1  0.2 . 

 

2,OHpk ( 3),    2p aK

 

   

1TK

 

 

2TK ,    2p aK

 

 , 

 

  

HR

 

 R2

 

    ,   
XVII  XIX,  , XXV  XXVI,  ( 4).    

,  ,     -
.    L,1pk

 

 L,2pk

 

,      

p aK

 

      

,    « 
» ( lg 4

 

= 0.60),  

 

    XVIII    - 
XVI [ . . (11)].              

[283,314],     

 

  [314].  
.

 

       

4 (   - ,   XXI 
,       OH ).   

HR

 

    R2

 

     4.2  

 



. . -

  

265

 
       

( 
) .  

+

XXVII

XXVI

XXVXXIVXXIII

XXII

_
O

SO
3

O
_

OHHO

SO
3
H

_

OHHO

SO
3

SO
3
H

HO O

SO
2

O

OHHO

+

HO O

SO
3

_

k0,OH

K 
/
T

KT

k+,SO3H_

k1,Z
k1,SO3H

k2,OH

2
3

5

66'

5'

3'

2'  

4.

 

   (   - 
). 

 

];XXV]/[XXIV[TK IV]XXIII]/[XX[/
TK ; //

TK K KT T
// II][XXV]/[XXI ;  

XXIIXXIII
*
HHSO, /

3
aaak ; XXIIXXIV

*
HOH0, / aaak ; XXIIIXXVI

*
HZ1, / aaak ; 

XXIVXXVI
*
HHSO1, /

3
aaak ; XXVIXXVII

*
HOH2, / aaak .     

, 

 

   H2R -
.           
-       . ,     

pH     [        

 

(        

 

  
)].     :   (H3R+)   

(H2R),     (HR )       ,   
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(R2 ) [66,315];     0aK , 1aK

 
 2aK .            

[316].      
CH3CN   (CH3)2CO    

,    H2R     XXV.  -
,    ,   - 

[98], - [317],  [318,319],  [319],  [320],    
-2 [100],  . .     -  

[98,321].   .

 

   [317]  
.  [318]         - 

 [151].     
,            

XXIII e XXII,   XXIV  XXVI,   -       
XXII  XXIV,  XXIII  XXVI.     

XXIV  XXVI ee, , XXII  XXIII   -      
. ,     

p aK

 

        
, 

,      ,  .  -       
,    [172].      

[203,316],       -  
,   -1   H2R         

XXV. ,   
[203,316,322],           - 

(XXIII, XXIV, XXV),   

 

  XXIV   -  
XXV,    

 

 XXIII   XXV,   -    
XXIV   .  ,             

XXIII  XXVI + H+ (        - 

HCl  0.01   6  [323]); 1p w
aK

 

     

 

1.6.       
( ,   ) - 

XXIII  XXII.        -        
XXVI  XXII,   XXVI 

 XXIV     . ,    -   
[324-326]     - 

p aK

 

 
« »  ,    [326,327]. -       

[328];  ,      
,  

 

 . 

 

   
.

 

   [66,315], inayuaiiuo n-
neaaiaaie?    ,   2H R

 

   

(XXV)   (XXIV) .   
31,SO Hpk  

1p aK

 

(  )  8  12 (   ;   

: 13.4),   TK

 

 104 (  

 

2.5 105) [315].      
XXIII.   4  , : 

 

                    
3 3

/
T 0,OH ,SO H 1,Z 1,SO Hlg p p p pK k k k k                      (21)   

31,SO Hpk = 8  1,Zpk

  

11 ( ey  ,0 0,OHp paK k

 

= 

9.9;    SO3

 

     1.3 - 

 

     

2p aK

 

   1p aK

 

-

).  /
TK

  

2 103.  ,        
,    .

 

 ,    



. . -
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; ,    -      
/
TK

 

 0.5.  

5.3.      

 
Iiiiaieii 2,7-       -  

V ( 2).           
HR

 

 ( . 9),            
VI 

[180,276,284]:   

_

_

Tx
K

O O

COOH

O

Cl Cl

O OHO

COO

ClCl

 

  

2      , 
xTK ,    

: 

 

                       
xTlg K = 1,COOH 1,OH 2,COOH 2,OHp p p pk k k k                     (22)  

?e ?i?eo aaiuo -      
-  

COOHpk

 

> OHpk ,   

xTK

 

   

-   

. -    
-    
-

,     -
,    . ,   

2,7-            

OT  
,    

,   - 
[329]  - 

,  -     

(V),   .  -     

,   -      
IV   R2

 

(VII). -       
513   503              

R2 .      ,  ,           
HR

 

(VI),    max

 

,   ,         -     
R2 .  2    [329]      

:      R2

 

2,7-     2,4,5,7-    
. 

  

.9.    R2

 

(1,2)  

 

HR

 

(1 ,2 ) 2,7-
: 1 ,1 

 

 ; 2 ,2 

 

 
;    -  

R2

 

   

[180].  
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HR

 
      

, - -

 

   -           
,       

pH  

 

[330]. - 
,   3 ,4 ,5 ,6 - -     

V,  ,     2,4,5 

 

7 

 

, ,        

 

    
VI ( . 10). 2,7-      -
.   ,        

xTK

 

     

. (22),  ,          
VI ai   

. ,  -  
,     -    

,      
COO

 

 -     
-

,       
V.  

anniio?ei aia?u  -     

.       
,         

.  ,         

-    
-

,      -

 

;   -    
[331].   

,          
( Tlg K

 

= IIIlg

  

IVlg ).   ,  ,     
( 

 

1)  (III 

 

IV)     
( , , ,    , 1,4- ,   
)  ,     ,   

 

ii?iaeeciaaiiue   [18,56,57]:  

:   N
T26.1 21.59 ;G E     n = 39; r = 0.903         (23) 

:               N
T12.3 11.74 ;G E      n = 43; r = 0.890       (24) 

(   -    ). -         
-    

,   N
TE

 

   -    
,    

 

[18,56,57].  -            

.  ,   -    
, - ,  -  -     

2,6- -4-(2,4.6- -1-
) .    

N
T 0E

  

 

 

 TK

 

   

: 4 104  1.4 102, .    
TK

 

        

.      ( N
TE

 

= 0.11 [57])   TK , -  
: 1 105  2.4 102, .    TK

 

 

 

.10.   -   
3 ,4 ,5 ,6 - 

(1 ,1 )  - 
(2 ,2 )   , 
+: 1,2 

 

R2 ( +)2; 1 ,2 

 

HR

 

+ 

[330].  



. . -
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,           
. 

 

     

 

   
-      

( , - 
)   ( , ) [180,181,203,316,322].   - 

, ,  - ,  //
Tlg K

 

 
1

 

  

(r = 0.99).  ,     1

 

 1.44  4.17  -
:  

 

                   //
Tlg K  = 3.517 + 117.4 1 ; r = 0.997;                                (25)      

,      - 

;  ,   1

 

= 0.0127     
//
TK ,     . ,    -

//
TK

 

= [X]/ [IX]     0.0075,     //
TK

 

= 0.0043.   
,        , -    

[307],  ,      
,    - : 

 

                  //
Tlg K  = 2.334 + 44.4 1 ; r = 0.96, n = 8;                             (26)      

//
TK

 

= 0.017.       
,   -1,   , , -       

- 
.    ,    [307]  -            

,   ,     - 
,   -  (r = 0.99).    

(25)  (26) ,    -     

 

   
- 

; , « »  « » -  
[ . (4)]   . 

 

 
. .  [12, .7],      -         

,    
.       

, ,  ,  ,   G

 

 -   

//
Tlg K

 

= IXlg

  

Xlg , 

 

     -    
. ,       

,    ,    
,    ,     [307],  

- [180,181]    CHCl3 [181]:  

                 //
Tlg K  = 3.80  6.20 N

TE ;     n = 15,  r  = 0.96,  s = 0.34             (27)            
0.221  

0.844 [304]    : 

 

                //
Tlg K  = 6.69  9.095 N

TE ;   n = 14,  r = 0.97, s = 0.16               (28)        
//
TK

 

0.004,       
[180,181].   ,            

(r 0.81). 
,      ( )   - 

,   . 
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, i         ,   

1,4-    IX,     

 

( . 11),       VIII,      - 
( . 8),    -   

. -  
,    

[167,181,304,332,333] 
,    -   

-    
-

. ,       

,    . 

 

  
IX   

«  »,    
,    

COO ,     
,  

- ,     
.            

-  
: Ar3CX 

 

Ar3C+X

  

Ar3C+ + X

 

[18,334], 
,   ,  - 

KAMn + mM 

 

Kc
+ + A

  

Kc
+A

 

  . .  ( 1).   
,  ( )       ,       

-   -  
- 

 

[18],   -     
( ).    

 

   

 

   
[335]     

[336]      . 

 

            

 

    

 

 

( pk )   -
.           

-  
R2

 

: XIX 

 

XX.       
,    , CH3CN  (CH3)2CO  - 

,       COO ,   

 

 

 

[58,66,203,301].     . 

 

 
aooiia?e

 

a aoooaciie enoaia    - 
(P)  ,      

. ,  5      -  
/ ;   .  lg P

 

-  
,     ,     

pH  2.5-3.8 (n = 11), 3.8-6.2 (n = 6)  

 

1.6 (n = 10),   - 
p w

aK ,  1.15 0.02, 2.69 0.03  1.08 0.02 [330].     -   

,  , //
TK

 

= 90  5.8, .          
P   5.4  

1.8,      : 6.4  104  2.4  103.  

5.4.      

 

   

( 2)   aK ,   -       
: 

 

/ // / 1
0 0,OH T T ,COOH T Tp p lg (1 ) p lg {1 ( ) };aK k K K k K K        (29) 

 

.11.   (1 ,2 )   
(1 ,2 )  - 

R    20 %-   
(1 ,1 )   91 %-   

(2 ,2 ) [167 ].  
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                                               //
T,wK  = 3.0 

       

 

                                     /
T,wK  = 2.0                   wKT,  = 6.09          

- (II)    (III) 

 

 (IV) 
             (  = 0.22)                           (  = 0.11)                    (  = 0.67)   

  

P P = 0.26 P = 210.05< 

  

                                   /
T,orgK  0.4                    orgKT,  = 500            

- (II)    (III) 

 

 (IV) 
             (

 

 0.0008)                            (  = 0.002)                 (

 

 0.997)  

                       

  

                                                 //
T,orgK  1200    

5.

 

     / .       
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x

/
1 1,COOH T T Tp p lg (1 ) lg (1 )aK k K K K

 

      
x

// / 1
1 T T Tp lg {1 ( ) } lg (1 )Zk K K K  =  

       
x

/ 1
1,OH T T Tp lg (1 ) lg (1 );-k K K K                                                  (30) 

x

1
2 2,COOH Tp p lg (1 )-

aK k K
x2,OH Tp lg (1 );k K                                            (31)     

.     - 
k

 

      
(     

3    4). ,      
pk

 

         
aen-

nioee?o?uae  

 

   , , ,   
.       , -

,    .       
. 

 

 

4.

 

 pKa ,             

      

91%-

  

90%- 

   

pKa0

 

2.14 3.1 3.3 0.51 0.92 0.3 

 

pKa1

 

4.45 10.6 11.7 10.33 12.5 14.6 

 

p p 2,OHK ka2

 

6.80 11.5 12.6 8.98 11.2 14.8 

 

10 / aa KK 204 3.107 2.5.108

 

7.1010 4.1011 2.1014 

 

21 / aa KK 224 7.9 7.9 0.045 0.05 1.6 

 

KT

 

6.0 54 59 587 1900 1033 

 

p 0,OHk 3.10 4.8 5.1 2.2 4.2 3.3 

 

p 1,COOHk 3.49 8.8 9.9 7.6 9.2 11.6 

 

p 0,OHk 

 

1.7 2.0 0.9 1.1 0.2 

 

p 1,COOHk 

 

5.3 6.4 4.1 5.7 8.1 

 

p 2,OHk 

 

4.7 5.8 2.2 4.4 8.0  

-

 

p COOHk 4.20 9.4 10.25 8.05 9.75 12.3   

 

pKa0

 

3.22 7.4 8.7 5.60 6.47 6.5 

 

KT
/ / 0.008

 

0.1 0.28 59 16.6 100 

 

p COOHk , 3.22 7.5 8.8 7.4 7.7 8.5 

 

p COOHk , 

 

4.3 5.5 4.2 4.5 5.3 

 

pKa1

 

2.81 6.9 7.7 3.9 6.4 7.1 

 

p p 2,COOHK ka2

 

3.75 9.2 9.8 7.81 10.0 12.4 

 

21 / aa KK 8.7 200 126 8.103 4.103 2.105 

 

KT

 

1.8 6.4 10 9.0 16.5 15 

 

p 1,OHk 2.4 6.0 6.7 2.9 5.2 5.9 

 

p 1,OHk 

 

3.6 4.3 0.5 2.8 3.5 

 

p COOHk2, 

 

5.4 6.2 4.1 6.25 8.6 
  = 78 32 25 56 24 37 

ET
N  = 1.00 0.762 0.654 0.50 0.57 0.404 



. . -

  

273

 
  

,     2  7,  -   
[298].   

,   ,  p aK

 

= p aK

  

p w
aK

 

 

,       pk ,    -   

(  TK , /
TK

 

 //
TK ).       

[ . (14), (15); 1
III

 

= 1 + TK

 

+ /
TK ].    -     

p aK

 

      

,    -
.         -    

p aK .  
,    : 

 

           /
2 1 2,OH 1,COOH T T(p p ) p p lg (1 )a aK K k k K K                (32) 

           /
1 0 1,COOH 0,OH T T(p p ) p p 2 lg (1 )a aK K k k K K               (33)      

: 2 1 2,COOH 1,OH T(p p ) p p log(1 )a aK K k k K .  -  

COOH OHp pk k .               

2 1p pa aK K ,      - 
-    , V,   ,   

,   TK

 

       

( 1 2p pa aK K ),   ( « »)      
( . 3). 

 

,  1p aK

 

 0p aK

 

  ,  

 

     
:  10.8, 11.6  14.3 -  

91.3 . % , 90 . %   ,  ( . 3, 4). 

 

      
. ,    

2,7- 0p w
aK  = 0.35 0.05, 1p w

aK  = 4.00 0.10  2p w
aK  = 5.19 0.06 [276]; 

III

 

= 0.32,  II

 

      . : 0,OHpk = 0.85, 

1,COOHpk = 3.5, 2,OHpk = 5.19.              

VI ( 2),    
. (22),   2p aK

 

   2,COOHpk ,   2,OHpk .   TK

 

       

:   -
,   . 3, 1aK

  

2aK .  
,        -   

: 

 

                 0,OHpk

 

< 1,OHpk  < 2,OHpk  < 1,COOHpk  < 2,COOHpk              (34)          

-

 

        
-

, , 

 

 . ,   0p aK

 

-    
,  ,       

,   : 

 

                                    //
0 ,COOH Tp p lg(1 )aK k K                                (35)   

,COOHk

 

= * 1
IX VIIIH

a a a .   +/

 

  ,COOHpk

 

     

( 4.3, . 3, 4).    -     
(IX 

 

X)       
. 

 

           

;   N,N-      
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,    , XI  XII, -    

XIII.     ( 1p aK

  

0p aK )  -   

( 0p w
aK  = 3.08 0.12, 1p w

aK  = 5.83 0.01)    ( . 3)          

HR    XIII,      
[168,277,279].          

-    
. 

 

O OO

X

HO OO

X

HO OO

X

+

H
+

H
+

H

Ka0
Ka1 

,  0p aK

 

6- -9- (X = H),  (X = 
CO2C2H5)  - (X = CO2- -C10H21)       

0,OHpk ,   1p aK

 

    

2p aK

 

,    . (11). 

 

   
(X = SO3 )       

1aK

 

 

2aK ;         
,      -       

( . 3). 

 

    
(

 

2, . 3)  pk

 

 -    
,    2    -

. ,  82% -  -1: 0,OHpk = 2.7 ( ) 

 

1,Zpk

 

= 4.4 

( ), 1,OHpk = 8.4 ( )  2,OHpk = 9.5-9.6 ( , 

).  ,       - 
2   (  )  : 

,COOHpk  = 5.6 ( ), 1,COOHpk  = 7.0 ( ) 2,COOHpk = 8.3 ( ).      

, 

 

 - 
. ,    2   (36)  (37), - 

,      . (21): 

 

                          /
T 0,OH ,COOH 1,Z 1,COOHlg p p p pK k k k k                  (36) 

                          //
Tlg K

 

= T 0,OH ,COOHlg p pK k k             ,            (37)         

-     

 

 
,            

pk : 

,COOH 0,OHp pk k , 1,COOH 1,Zp pk k ,  . .    -   

p aK

 

 

. 

 

 

,   

 

[203,301,303], ?a a   1(p w
aK

  

0p )w
aK   14.5,      TK .       

17 ,     2 1p pa aK K

 

    

8 %   0.37  [I = 0.2 

 

(KCl); 293 ],         
[301]. ,   3 - 

: 

 

                         2 2,OHp paK k  = 
1Tlg(1 )K

  

2Tlg(1 )K                          (38) 
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2p aK

 
   (14.86 0.04)    

(16.76 0.14),  
2TK

 

(25  CH3OH  5.2  C2H5OH) [203,301],   2,OHpk (= 

2p aK

 

 , . 3),    
1TK

 

    -

: 3 103  1 104, .  ,   XVII     
,         - 

XVIII.   2 1p pa aK K

 

    - 
:  

                          2 1p pa aK K  =  L,2pk

  

L,1pk

  

2

1
Tlg(1 )K                    (39)   

2

1
TK

 

,   2 1p pa aK K

 

   L,2pk

  

L,1pk ,       

[ . (11)];      
,   ,        

( .  ),  2p aK .    

 

2

1
TK

 

,   1p aK

 

 2p aK

 

,  - 

p aK

  

16.3 (  [58])  

 

29.2 ( CH3CN [66])     -     
*
H

pa

 

    .  -

,        *
H

pa

 

   

,      - 
[66],              -     

[203,301].     
( 4)   ,   -      

XXVI,    -  
( O ) e i aaenni oee?i aai i i e  SO3H ,    

.     2p aK

 

= 2,OHpk .  -  

0p aK

 

 1p aK

 

 : 

 

          /
0 0,OH T Tp p lg(1 )aK k K K

3
// / 1

,SO H T Tp lg[1 ( ) ]k K K            (40) 

          
3

/
1 1,SO H T Tp p lg (1 )aK k K K // / 1

1,Z T Tp lg[1 ( ) ]k K K            (41)                   

( ,    

1p aK

 

   - ,  -  
[316,322])      -    

( . 3),      -
. ,          -

,    5.2,  TK

 

 /
TK

 

  . (40)  (41).   

.    [66,315], 0p aK

 

= 3.4, 1p aK

 

= 13.4.  0,OHpk  

1,Zpk

 

 9.9  11.2      ( .  5.2), - 

: TK

 

= 3 106, /
TK

 

= 2 104, //
TK

 

= 160.           
XXIII   

XXIV  ,      XXV,   
.  [315].   

5.5.      35   

,        

 

[339].   -       
[340]  -

                                      

 

35   ,    . .

 

  . .

  

[168,337,338].  
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.       -           

R4

 

  ,  
CH :  

                                               e
-
        e

-
      H

 

                   2 3 4 3R R R RH                                    (42)  
- ,          

: 

 

O

H

O--O

COO-

_

O O--O

COO-

O O--O

COO-

 

                          3R                        4R                   3RH

 

      
(« »)   (42)  

,    (0.013 )   .   
91% -          i i i a R2

 

 -   
*
Hpa .        - 

:   

 

,  

 

.    
, E1/2, ,   E1/2       

91% -         . -
,         ,   - 

.   ,   E1/2    -        
-        

. 

 

    
,      -       

91% C2H5OH      - 
« »     .  E1/2 = E1/2(I) 

 

E1/2(II)           0.3 ,   -    

 

 
0.15 . ,   (R2 )  -   

91% - 

 

    E1/2 (I) inoaaey?o  
0.75   0.86 ,  E1/2 (II): 1.28   1.48 ,  ( 0.01 ).  E1/2  

, 91% -        0.25, 0.53  0.62 
.       

 

    
,          

,      :    
,        E1/2 

[168,337,338].             -
;             -  

.              
. 

 

   
. ,   « -

»  E1/2 ( ,   ,  
,      ,  . .) -           

(    ),    - .    -   
-     -      

 

 
,      

.  
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EEC      *
H

pa .   - 
*
Hpa

 
     

*
Hpa

 

-
,     .  ,    - 

,       [339]. -
,           

;       
C C

 

.       *
Hpa         

*
Hpa . -     

.          
-   

.    n (n > 1),    
2          

.        
p aK

 

,      -
,     « »   -   

aK . ,      ,        
. 

 

  

,   -   ,    
,    [341]; ,      

25  ,     18  ,      
.              

.36  

6.    37 

6.1.           
.   

 

   

, ,      
,     -       

 

  
[343-348], -

 

  
[349-353],   ,  ,  -

,    ,    
[149,354-362],         
[363],       

 

[364,365],    
.      « » 

[360,361,366]  ,     ,     
( )   ,   ,     - 

 

- ,   ,       
[361,367].         

,             
-

.   6       -   
.   -  

,       -
,     7-8  C.     

, ,       
,   ,   - 

,        
.   .  ,   -  

( G

 

< 0)  .38    -

                                      

 

36  ,     ,     - 
,   50   

 

. .   . .  [342].  
37       23  1999   VII  - 

«    » ( )  18  2000   - 
,  100-    .

 

.  ( ).
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( )     10 7-10 5 ,       

 
 

10 3  [149,368,369].            
,    

.  ,   

 

,     
.    

 

      
;  

 

   ,      
-        

.              
[149,353-363].  

      
 

6.

 

    (  ): 

  

   
; 

  

   
; 

  

  ; 

  

    - 
; 

  

. 

                                                                                                                       

 

38       (   ). 
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- - 
[149,158,253,368-412],   

 

  
[360,361,413], -  [414] 

 

 
[149,354-361,415-417].    -      

[32,415].     
[368,369,384,394,418].         -  

[361].  
,           -       

( , - 
)

 

[343,349,364,368,375,377,378,390,393]. ,       
,             

. 

 

        
-    

 

  
,    

,  ,  ,    -     
.39        

.         
-

,          .         
p aK - ,   -     

[56,145,146,343,347,349-352,364,368-387,389-
393,397,401-408,412,420].      -    

[421].     - 
( )    [422-424].   ,  -     

,    -         
-  

.      
,  ,  -  [154,187,360,361].         

[ ; 

16 33 3 3C H N(CH ) Br ],   ,    ,   
2.6-3.5  [425,426].     ( . 2).  -       

( ; 

12 25 3C H OSO Na ).    : 1.8-2.0 

 

[419].     
, , ,      -          

( -   
298 ). 

 

    
,  ,  ,  -  

( 7),   ;   50  80 % 
-   . -        

;   ( -   
)     .         

,      
[18,46,145,149,343,368,369,425-429].           

-  
( CH2 CH2 O )n.  ,  - 

« »   ,    .   -              

[343,344,360,361,430,431].        
-    

1934 .   .

 

   « »  « -
»   [432].      

,    
,     .     

                                      

 

39    ,       , -       
[419].   
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« » (     

« »   )  « » (apparent)   :  

              p a
aK  = pHw  + lg{[HB] /[B] }t t                                  (43)  

t

 

(total) ,         .  
pHw

 

  
( ) ,  ,  , 

,       ,   -      
-

.      ,     -       
; « »  -

,   ,    ,       
.

  

   
a
aK

  

   

- ,    

iinoaio aK

 

  ,  .   -   
,  ,    1%,       

(   - 
,        , « »     

).             
, n : A ( ) /N c n .  

   

H
+

HO
-

OH

  

 

7.

 

     -  ( - 
).   

,       ,   - 
,    ,    . 

 

 

p a
aK

 

 

« »  ( p w
aK )    (     

p a
aK

 

   

,  -   
),      ,              

. 

 

         
,   - 

- ,   . ,   1989   - 

.       400  p a
aK

 

[395],               
-    

 

- 

 

 -  
.

  



. . -

  

281

 
   

.        
( )    ( ,  -

) a aieao eaeo?inoaoe?aneie iaaee   iP :  

                               
m
i

i w
i

a
P

a

 

= 
[ ]

[ ]

m
m i

w
w i

i f

i f

  

= /1 iz F RT
i e                         (44)  

m
if

 

 

w
if

  

       

, , i

  

      , 

  

      

, iz

  

 ; - 
m  w       , .  

i

 

    
, i ,  i

 

exp /i RT .         

,    m
ia

 

   [ ]mi .  
(44)        ( ) ,     

. ,     i

 

   

H ,  (H )trG

 

= 
H

lnRT P

 

= 
H

lnRT

 

+ F ,    pH

 

  

, pHm , :  

                        pHm

 

H
lg ma  = pHw  + 

H
lg  + /( ln10)F RT

 

               (45)  

,        pHm

 

-     

pHw

 

(« »  OH ),       

 

, 

 

(« »  H+).   , 

.   .  [393]       
H

lg , , 

, . 

 

 
« »   . - ,      

pHm

 

[ . (45)]. - ,    - - 
,    .       

. 

 

       
(complete)     

, ac
aK , : 

 

          HB Bp p lg lgac w
a aK K P P  = B B

HB HB

p lg lg
2.302

m
w
a m

f F
K

RTf
           (46)   

,  m
if

 

   .    
,  ,      

,    i .  ,      

,  m
B HB/mf f

 

= 1   ,   -       

[248,255,259,392].     

. (46)    p i
aK .  (intrinsic) 

 

i
aK

 

      

, m
aK

 

( m
aK

 

= 

B HB
H

/m m ma a a ), : p i
aK

 

= p m
aK

  

H
lg .         

p m
aK

 

 -  

p aK

 

  

( - ) .      

,    

 

 ,  p ac
aK , , -
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p i

aK ,   p m
aK

 
  « » - 

H
lg .     :  

                                             p pac i
a aK K

 

2.302

F

RT
                              (47)      

,    - 
[433]   [434].        

 

    
.

  

[370], . 

 

[372], 
.  [375]  .  [377].    

(  p ac
aK

 

   p w
aK )   

p ac
aK : p p pac ac w

a a aK K K .  p ac
aK

 

    - 

4  [253,387,395],    

 

2 

 

p aK

 

[170,269,435,436].      

 

     
-  

p ac
aK

  

  ,            
( ,     - 

,    « ").  
,     ,    

 

[437] ,  ,     ( ) 
[391,419,438]. ,        

( ),     ;       
H+  M+ ( , Na+)         

OH

 

 X

 

(Cl , Br

 

e o. i .) a eia oa?ia eoaee

 

aoeiiiuo 

 

[378,382,384,387]. ,  ,   

p a
aK

 

 

p w
aK

 

 ( )    -    
[385,389,398],       -          

[380,385,398].              
. . 

 

 . .  [269]      

p ac
aK

 

    : 

 

                         ,p lg [X ]ac
a i i wK B b                                    (48)   

(48)       
X

 

  

 

      -  
-     293  [269,439]; 0.73 

 

b

  

0.96, 0.998 

 

r 

 

0.985.   [435-437]      -     

,   : p ac
aK = 

B

  

,lg [M ]i i wb ;  M+ = Na+ ia?aiey b

 

a?ue?o?o o 0.73 0.04  0.92 0.07; r > 

0.99.      12.   
.

 

   [386],     -          
-   

Mz
i    p ac

aK

 

      

: 

 

              i,wp lg M
ibac z

a i
i

K B S       ,                         (49)  

iS

  

 

,     iS

 

 - 

, , 
Na

1S .  iS

 

       

,   ib

  

      -   
.  B

 

    -
.  



. . -

  

283

 
    

,   p ac
aK

 
   -                  

.   

, ,     p a
aK

 

   -   
pH e      -

,         -    
pH      .         

,     
.    

-        

-  
.     

-  
[ . (47)]      

. -
,   ,       

,   -       

,  ,  - 

p i
aK

 

      

,   -   
-   
- 

,     
,  

. 

 

    
-    
-  

 

    

[424]. -    
-    

( , -
),     

[347,440],  -             

« »     [187].    -
,     ,      - 

( - ) ,   . 

 

 

 

,              
,   

[349].       

m

 

-  
,  ,     -   

(       
- )       ( - 

) [364,404,420,441].     m

 

[349,368,441,442],        ,      
[343],           

,   -   
,        

3

3.5

4

4.5

5

5.5

0 0.5 1 1.5 2 2.5

lg[ ]wNa ; lg[ ]wBr

p ac
aK

1

2 

.12 .  p ac
aK

 

     

(1 )  p ac
aK

 

     
(2 )    

+
wNa

 

 
-
wBr , .
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.  m

 
  ,   

,  « »  ( w ).     
,       ,   -   

.          
,    

,          - 
,  m

 

        
40,         

 

  
40.   ,     -   

 

 

[ T (30)E  
N
TE ]   

 

 ( *

 

 )       
-    -     

,     « -
»                      

[364,419,420,437].   
. .  [443, . 103],  -   

,    ,     - 
,    ,    -  

.          ,     
(    )  .  

« »     , -       
.  ,         

« »  ( ),     

 

  
,     -     

,     
. 

 

         
- 

.             
. , .  [444]    [445]  -      

,   -  
, p ,    : 

 

                       p  = 12 r                                             (50)  
r

  

     
;        

 

2 . . .  [429, .54]    -          
-     

.            

  

20-40 

 

-2,    -  
/ . , 

 

   p

 

 -   
[429, . 203; 444].   ,    ,        

, ,    -  

 

, . (51), [446],    « »;   
, c ,       : 

 

                                                  2
cr  = Bk T                                          (51)      

 

 

c

 

  

,  
10 5 

 

-2 [446],  , p

  

0.1 .   ,  -  
. ,              

,     
[447].   [448]     [ . (50)]    

( X 100), p

 

= 1 1
1 2( )r r ,      

,   

  

29 

 

1  ,    
/     ,         

.   -
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,          
,     .

 

 [401].   
,      (  - -

,    ,  . .)     -         
( 6  

7).    ,     ,           
. 

 

          
-     

[ . (44)-(47)]. , ,            
, 

, ,  . (47)  (48),     .        
,     - 

,   . ,     . 

 

           
-    

p a
aK .       

,   .             
-

,   

 

  . 

 

          
-   

.      -  
-       : 1)   

( p ac
aK )    

H
lg ; 2)     -   

,   

 

 - 
( ) ; 3)            

 

   
,  « »  

.        ,   -   
( ,      ) -       

- 
.  

6.2.           

 

  

.

 

         

p ac
aK

 

    ,         
(  ,   

,   ,      )

 

  

p ac
aK .   ,       ,     

,  ,       -    
,    ,   -  

,      .     

p ac
aK

 

      [395].    

w[X ]

 

= const      

 

  
.         

p ac
aK

 

   [390].    0.05   

p ac
aK

 

 0.37-0.46    

 

-   
,       , .   

,       .    
,    o          

-   

,      - .   w[X ]

 

    

p ac
aK .  
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(  - 

)        p ac
aK

 

 -   

I  . ,    p ac
aK

 

-      
+

12 25 3C H NH

 

 

[Cl ]w

 

= 0.1  - 

1.8,       +
16 33 3 3C H N(CH )

 

   - 

0.1   p ac
aK

 

 4.3,    2.5   [449].  

aoe  [450]       p ac
aK

 

-         
- 

;  : (0.01 0.05).     
:  

(1)   p ac
aK

 

       

(C11 C18).  
(2)         c >     

[X ]w

 

= const;      ,  -
,     ,      

,      . 

 

(3)      ,       

( +
3NH

 

< +
5 5NC H

 

< +
3 3N(CH )

  

2 5 3N(C H ) ) ( ,  [Br ]w

 

= 
0.1 ;  ,   4- -7- [402] -    

[ ... < 3 7 3N( -C H )

 

< 4 9 3N( -C H ) ].    -  
: ,     - -      

 

-         
-

,     p i
aK

 

    . 

 

      
,   -            

,   -,    -   
.     -       

, , ,       

p ac
aK .       

( ,  )         
,  -

, ,       . 

 

   
,  ,   , , -

,           -    
. 

 

   
NH3

+ , ,  :  -   

 

N+ H 

 

O ,    N+ H 

 

OSO2 ,      

p ac
aK .    ,    -          

[392],     ,    [170]. ,         
( ),  - 

( )  .   R2

 

            

, -  
,  5%  [451],     -  

. 

 

(4)   ,    p ac
aK ,    

X- .  
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(5)  -       . ,   

Na+    (0.1-0.5 M)   N(C2H5)4
+  ( 0.3-

0.2 )   p a
aK

 

,  , ,      
. 

 

     
.        

,   -        
( ) -

.  uaiau         -
,     , 2,6- -4-

(2,4,6- -1- ) 

 

[169,170,269,281,419, 449].  -        
. .

 

  
. .  [452,453].   

. (46,47)   . (5),   . (52): 

 

2 2 2
B HB

12
B HB

1 1
p p

4.605 4 8.854 10

ac w A
a a

m w

e N z z
K K

r rRT
  +   

                              +  
(B) (HB)

2.302

G G

RT

  

,
2.302

F

RT
                          (52)           

( . 1,5),     , ,       
( .   4.2). ,          

1/ 2pH

 

    (0.5 1) 10 4  

[149,442];    [169]   N. A.    
[362].        -   

( 0.005  4.0 ),     Cl

 

 Br NO3

 

       
.         

( . 1, 5). 

 

         
-   

( ,           
[387,418,427]),    ( 3  6 ) - 

.  ,    ,       
[170].    -        

( )        
*

 

    

 

 

[364].                         

. ,      -  
,     - 

( oaia 2)    ,

 

k

 

[ . (13), (29)-(31)] ,       

COOHp ack

 

> OHp ack , 

 

p ack

 

 -  

(  0/ ) ,    ( / =),  ,   - 
(  +/0) [169,170].           

, -           
[419].           

,    

p ack

 

   . ,     (4  Cl )    

p ac
aK ,   HB  H2B+,  

0.38  0.97, . ,   w[X ] , ,  4 
,      [170],    -  

 

« »     
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[170];     -       
. 

 

,      p ac
aK

 

     

.      
[169,170,452-454],   ,       -    

-  [  4.4  5; . (14), (32), (33)].           

p ac
aK , -   

,     -          
( 4 ) [169,170].   

p ac
aK

 

 ,             
KCl 4.00    

p w
aK

 

  (53):  

                         p ac
aK

 

( , 4  Cl ) = 1.36 + 1.26 p w
aK                    (53) 

n = 17, r = 0.993   

 

   
.   -  

1,COOHp ack   2,COOHp ack  (  2),      

.       
(  ,   . 2-4),  ,   -   

, , ,    . 

 

         

p ac
aK

 

-

 

    
I. ioy    [432,455]    

p ac
aK

 

    , -     

 

 
, , - 

,     [456] 

 

  -     

p ac
aK ,     ,    

,     ,  -      
.   ( , )  

.       
,    - -

,    p ac
aK

 

     - 
,     ( 3  4) -

. ,        « » -  

p ac
aK

 

,     

,       .(52),  m

 

 

( )G i .  ,     -         

. 

 

  
.

 

                 

( ,      
). ,    -         

4-
(2,4,6- -1- ) [457],      -  

.  ,            
,          

,         
[158],      « -

»  .         
4,5- -2,7-       

[298,452].  
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6.  pKa
a    ( ac

aKp  = ac
aKp 

 
w
aKp )    

(0.02 )  298  (I = 0.05 M Na+)  

 

 

 

w
aKp 

ac
aKp 

ac
aKp

      

 

  

2+/+ 4.00 2.40 1.60  

  

2+/+ 3.9 2.70 1.20   

  

2+/+ 2.63 3.19 0.56     
+/0 3.25 4.81 1.56  

 

+/0 3.1 5.17 2.1     
+/0 3.1 5.24 2.14   

 

+/

 

8.63 10.68 2.05   

 

+/

 

3.22 5.32 2.10  

 

0/

 

1.9 4.53 2.6 

 

0/

 

6.3 8.96 2.7  

 

/= 7.30 10.41 3.11   

,   T max(30) 28591/E

 

[18]  N
TE

 

= 

T[ (30) 30.7) / 32.4]E 40      : N
TE

 

= 
0.84,           -   

( .       [419]).   
N
TE

 

    

:  0.70.               

OH

 

  ,    Cl

 

[269,378,387,400],    Na+   

H+     ,    , - 
 [386,436].  

, ,      , -     

:   p ac
aK

 

 -          
4.7  

( . 6,     . .

 

  . . ).  ,          

p ac
aK

 

(    
)      -

-  

 

   p ac
aK

 

  ,   ,   
,         ( - 

4.3) 

 

                 
- 

. ,  ,    ,       
a acaaea 4.3 ,  -  

(fuzzy sets).        
; ,         

2+/ +  ++/ +.       

:  p ac
aK

 

   -           
« » -

,  ,  ,       -      
: 

 

                                 HR2+  R+ + H+                                      (54)   
(54)    ,    

. .   . . ,     ( -
                                      

 

40   N
TE = 1.000 [18];     -  

N
TE   

0.52 [458].    
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, , , ,  ,  6 , 19  110, - 

,  , ,  ,  -
)   HCl  0.1  1.0 .   (   -    

)    

 

N

C2H5

N

C2H5

+- H+

N

C2H5

NCH
2

C2H5

++++ 

(  )

 

 

,     p ac
aK

 

   .   
,   ,        . 

 

      
(1934) [432; 455, 

.354-362]             

  

     
-   

-   .   ,             
.(52)     

p ac
aK ,     - 

,    . 

 

          

,    ,    
,   ,    , 1,4   

( 4.3).    -     -  
[183].       ,      

( ,  )  -   
. 

 

,    Na+       
2 5 4N(C H )

 

  

, ,   « » -  

,   ( )G i

 

 .(52).     

[375,377,386,387,390,391,392,395,397,403-
406,408-410,422,424,455]       -     

,       7  - 
(+/ 0)   (0/ )   . 

 

    
[419],  ,   -

 

,          . 
,        -   

p ac
aK

 

 [381,386],       
[419].                          

[281,419].       
.

 

            

- 

:    p a
aK

 

    p a
aK

 

-    

 

 
,      -   

,     
[372,375,377,379,390,392,397,404,422,460].   

« »     ,      
. 

 

     
,     

 

0,   

p ac
aK

 

 p i
aK .     p i

aK

 

 

p aK

 

 

-       -  

( ,  m ) . - ,  
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p aK

   
p i

aK ,  p m
aK ,   

H

 
 -

. - ,  ,  

 

 -   
p aK

 

       
. 

,   m ,   p i
aK

 

         
. 

 

   
,     ,    -        

( p ac
aK )   - 

,        -       
, , 

4AsPh ,      ( . 5).          

 

      

[375].             
. 

 

      

,   p a
aK

 

    
,       

12 25 2 4 8C H O(C H O) H ,    p aK

 

          
[407]:   -   

« »  p ac
aK .  ,   -

,          -
,         - 

[459].    
,        -        

- 
,    4.5.     -     

,       

 

-1   

 

 

 

 [185,249,250]. , -  
p aK

 

      
- 

,   ,              
( . 2).   -          

- 
[461,462].          

 

  

,       . 7   :    

p ac
aK

 

,  .         
,      -   

( )   ( ),41     . . -  
. . ;    ,     

[203],    .              
,    - 

[419]. aaeae iei?aiey      -
,    5   ,        

[280],        -       
; ,  R2

 

-     
.     

, , ,  NaCl,            
. 

 

  
.

 

   p a
aK

 

  -       
.     

. .  [419,452,463]     -

                                      

 

41    . . , , .  
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( ), 

16 33 3 2 2 2 2 3C H N(CH ) CH CH CH SO ,       
,   ,      - 

.    ,     -         
.    

,       ;       
[419].  

 

7.       a
aKp  ( 0.03)     

HR

 

  (I = 0.05 ; 298 )  

  

, 

 

  

 

a
aKp  

,HR
lg

b
K

  

1 

 

0 

 

7.21 

 

2  10

 

5 10 8.96 4.36 
3  12

 

4 12 8.94 4.28 
4  12

 

50 12 9.06 

 

5   100  5 9.5 8.96 3.90 
6   100  50 9.5 9.13 

 

7   305 5 30 8.94 4.18 
8  56

 

5 8-9 9.25 

 

9  35

 

5 23 9.13 4.48 
10  35

 

50 23 9.19 

 

11  20  5 21-22 9.19 4.26 
12  40  5 18-22 9.41 4.78 
13  60 5 20 9.35 4.23 
14  80  1 20 8.94 4.70 
15  80 5 20 9.31 

 

16  80 50 20 9.43 

 

17 C12-14E6P 4 6 9.18 4.04 
18 C7-12P8E32 4.5 32 9.06 4.0 
19 C7-12P15E34 4.5 34 9.17 4.36 
20 C7-12P15E57 4.5 57 9.09 4.11 
21 C7-12P15E15 5 15 9.24 4.41 
22 C7-12P15E102 5 102 9.00 4.34 
23 ExP30Ey 

 

5 27 7.41 

 

24 ExP30Ey 

 

50 27 8.03 

 

25 ExP30Ey 

 

50 

 

27 9.27 

  

   

,HRb
K :  2%  40% ( .  6.5.2); 

 

(x+ y = 27);  338 .    
.

 

      -
,  , .        

,         
18 : 1 [461].   

p ac
aK

 

 p ac
aK

 

        

[461]    [249]   .  -
,     pHw          

,        p ac
aK

 

        

(  I)      
[461]. ,           

[390],           
,   - 

.        - 
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,            

[146,344,346,347,390,464]:  

N(CH3)3
+OP

O-

O

O

H2C

CH

CH2O

O

C

C

O

O

 

            

( )  ( 6, );   - 
-       ;             

.       

 

[344,346,347]. -    
,   

 

        
19 

 

1 [344].   - 

 

       
,   ,           

[462].  ,      -      
. 

 

6.3.    .      

 

6.3.1.         

 

         

eeioeeuiie -    
. (44)-(47), (52)     -   

.    :  

 

                    

? 

 

 
,         . ,        

-
, 

 

(« - »), ,  ,    

 

  -  
. , ,     -    

I      , -
,       ,        

/ ln10F RT

 

 p ac
aK

 

.  

 

  ,  -  
( ),    

 

  [372,419]   

,     

 

> . ,   -  

.   .  [370]  . (47)  p i
aK

 

 p w
aK ,  - 

 

 
.          

. ,          

. , .

 

  .         
[438]:  

sq  = 

1/ 2

2 2 2

8ln ch( /4)2 2
sh( /2) 1

ch ( /4) ( ) sh ( /2)
o YkRT

Y
F kr Y kr Y

                     (55)  

sq

  

   

(    1 2), sq

 

= A/ micnF s N

 

= / is , mics

  

  , is

  

, -     

,

 

/Y F RT , r

  

 , 1k
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, 1k

 

= 
1/ 22/2oRT F c , c

  

iioaio?aoey  1-1    

.      . ,  

,    0.003   [Br ]w

 

= 0.005 ,    (55)       

 

= 0.16 (  p ac
aK

 

-    
- [203,269,453]), ?aaeona i eoaeeu r

 

= 2.56 
ii [425]  is = 0.474 2 [465]    

 

= + 101 .    

 

 
,    , - 

. ,     [419],     
« »  ,    ,   

 

   
Na+    .  

,    1.8   [Na ]w  = 0.05 ,     (55),          
( :  0.20  0.55)  is

 

( 0.663  0.384 2),    

 

 50  140 .  , -      

 

[436].           
-   

,    , is

 

 r

 

 -
;  ,       -  

[369,427-429,447],    .  ,     
,    

 

     
[346].        

,   - 
;  298  (   )  -

 [437]:  

                                       sq  = 0.73 sh ( / 51.38)c                                  (56)  
c

 

  
,  

  

 .   . (47) : 

 

                          

 

 = A51.38 arcsh [ (1.37 ) /( ) ]micnF c s N                      (57)         

[434].        
[437];     -

, ,      

 

[430,431,466]  -  
[343,344,347,462],          

. i e a oii eo?aa     - 
,    . 

 

  

 

  
,   . (47),  - 

. 

 

6.3.2.   

 

  

 

 

,      ,  ,   - 
,    6.1,      

,  p ac
aK

 

        

.  (47)  298     -
: 

 

                                  = 59.16 (p p )i ac
a aK K ,                                  (58)       

 

,       
-    -  

p i
aK

 

     

.       
,     -

,   

 

  [377,381].     

p i
aK

 

 

: (1)  -     

;  p ac
aK
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p i

aK

 
[165,170,390,419]; (2)   p i

aK

 
 p w

aK ; (3)  p i
aK ,   

p aK

 
   

-  

[375,377,378,390-393,406]; (4)   p i
aK

 

    

p ac
aK

 

       [377,378]; (5)   

p i
aK

 

    

p ac
aK

 

       

[419]; (6)       +/0  0/

 

      

,  p i
aK

 

(= p i
aK

  

p w
aK )     -

,     [377,381].    -
. 

 

(1)  ,  ,   ,   -     
( )      

( ,     ).       

,   [X ]w

 

 4    

 

 -    
[170,392],         

,      
[390].  

(2)   p i
aK

 

 p w
aK

 

    [375],     
[377,381],    ,    

i

 

[ ,  . (46)],      [372].  

(3)  p i
aK

 

     -     
. - ,     

( ,             
/ ) [203,419]. - ,    

p aK

 

   
-         

( p aK

  

H
lg ), ,  ,    -  

( .  2);    [419],   -   

H

 

 
,    - 

,      ,   -   

 

[390-393,406]. - ,   -
,     (   - 

),      p aK

 

 ,     
(              

).    -
,    -1       82% [28,190], - 

p aK

 

    
. 

 

(4)   p i
aK

 

    p ac
aK

 

  -        
. a?i-

yoii,               
;   

 

,   - 
,   ,   .    

,          
,        - -  

.         - 
. 

 

 
,           

: -        [397]           
- 

[467].    ,      

  

0, -  
,         -
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,         (  - 

,     ,     
).  , ,    -                      

.      -           

,           
.     ,       .

  

 
8             

p ac
aK

 

     .     

p ac
aK

 

  . (58)       0.05  
NaCl     

 

  180 .    -  

p ac
aK ,      ,  -           

[419] ( .  . 5, 7).   

8.   p a
aK

 

   

 

 
(I=0.05 M, Na+)    [419,436,437,452,453,468,469]  

 

 

 

p ac
aK ( ) 

 

p ac
aK (  ) 

   

   

+/0 4.0 

  

+/0 3.1  

 

+/0 3.1  

  

+/

 

1.6   

  

+/

 

0.9   

 

0/

 

1.9 

 

0/

 

1.8    
/= 1.2       

. ,   -   

p ac
aK

 

     ( ,  I = 
0.01 )       0.35  3.6 
[377,397,422,160,452,453,470],     

 

   [ . 
(58)],     190 . 

 

,             -   
, ,   . (55),   - 

p i
aK

 

               

3.1-3.3.       
,    -   

p ac
aK

 

.     [390-
393,406,470],     ( )   - 

( ) 

 

       -   
.              

[419].       
. ,  -    -

 

 
,    [390],    -  

,   ;              
- 

6.2.  ,         -        
,   - 

,    ,   ( ),    [419],  
« » (  .

 

 [23]; .  -
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.   .  [257])        -
.   ,      ,  

.          -      
-      

[23]. 

 

     
(    6.2) -  

,         ( -
)         -

,           [165,437].   
, 

 

« »      
,    .   -      

 

    

p i
aK

 

     

p ac
aK

 

   . ,  

,      p i
aK

 

   -       
[419].      

p i
aK

 

    

[397],    -  
« »  [    . (52)]. ,         

(52). 

 

   
-     

 

 
,     (  +/ 0)     

p i
aK

 

 

p ac
aK

 

   . ,  < 200 ,       
( . 8),  ,  - 

(193-199) ,     (55)   (      
) « »  

- ,    [391,419].    
,         -     

,     

p ac
aK

 

[390-393,406,470],     p i
aK

 

   -       

p i
aK

 

   

[419,436,437].      
4- -7- (  

0/ ),        , -      

  

[391].     -         
[391],   , ,     

6.2, « »              
+/0,  0/ .   

[436],     ,

 

O
Br

O

BrBr

Br
HO

CH3O
C
O ,       

,    -

,   p i
aK ,     p aK

 

 - ,  

,   p ac
aK

 

        

. 

 

      
,   ,       

( .  4.3),          
,       ,     

[452,468].     -



. . -
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,   ,   aeanoe, a  -      

.  ,           
,    -    

,     +/ ,     -    

- ,  p i
aK

 

         

.

 

   p i
aK

 

 - 

p ac
aK

 

    80,     (0.05  Na+) - 

 

 
. (58)       68 ,       

: 114 .           
-     

 

 
. 

 

(5) ,      p i
aK

 

    

p ac
aK

 

      , ,  
[419].          . (58)      

 

  
(  0.05  

KCl), , ,    ,         
[419].  

(6)    [377,381]   (I)   (II) :  

O O(H3C)N+

H

CnH2n+1

O OHO

CmH2m+1

2 

                                         (I)                                       (II)         ,   

 

   

(59),  ,Ip i
aK  = 

 

,IIp i
aK .  

                      ,I ,II0.5[ p p ]ac ac
a aK K  = 

 

/ 2.3F RT                          (59) 

, , ,     n 

 

m;  -
, ,  [351],            

.  ,     
,       , -

 

          
1,4- [377].     

« »     -    
[18,20,23,419].              

« »  : 

 

O OO

COOC10H21

HO OO

COOC10H21

HO OO

COOC10H21

+ H
+ H+

H

 

                              H2R
+                                               HR                                            R

 

         

;           

[419].          
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-   

.   
,        

 

-       
-

.  , ,    ;                 

. 

 

6.3.3.    

 
   

.  

 
    

 
    

( )         

 

[ .  6.1

 

 . (55), 
(57)].  ( )     ( . 12).  

,  . (48),    ,   
,     [169, 171, 203, 269, 377, 380, 386, 396, 436, 437, 439, 

450, 452, 453, 469, 471].        c 0.001-
0.01 ,   

 

 c  0.01-0.02 .    

p ac
aK

 

( , ,  

 

) ,   

,  lg[X ]w

 

     
(      );    
« + »    .   -     

[472].         
.    

6.2  ,          

 

  
p ac

aK

 

,   -
,        ,   0.1-0.2  

Br

  

Cl .       . (48), b = 
d(p ) / d lg[X ]a

a wK ,         
[372,453],     ,           

p ac
aK

 

            

[X ]w

 

[453].    
,   . (48)      - 

, p ac
aK

 

= B

  

,lg [M ]i i wb ,    ,   p i
aK

 

 

p m
aK

 

      ( p i
aK

 

   B ).    
,   

 

        
[145,369,378,427-429,418,473,474],     -

,      ,  

 

(= 1 

 

b)  -    
« »   [369,428,475].  

, ,   N
TE

 

  4          
[390,419,452].    

 

    
p i

aK

 

[170].     
(48) , ,      

/    p i
aK

 

 .             
,   -  

Cl

 

 Br

 

      Na+ 

 

      

« » [369,378,387,418].    ( -  
)      b    

[169],        

 

     
[ ]wX [203].           

-  
[ . (49)].      -       

 

-    
(60),  . (49)   : 

 



. . -

  

301

 

                                      i,wp lg X
ibac

a i
i

K B S    ,                          (60)  

,[X ]i w

  

       

, iS

  

-    

;  B ,  ,  p i
aK ,      

.    p ac
aK

 

        

,     ( iS 1, , 
Br

S

 

),    

,       .         
-     

, -
iX

wa

 

[269]. ,     

p ac
aK

 

   ,        

. (49), , , 
Na

S

 

1.    - 

,    p ac
aK

 

       

,   . (49), (60). 

 

       

iS

 

  
-     

 

,    -   
,           

p ac
aK

 

.   
. .   . .

 

    ,  -    
N   27  

 

8   
19  (5  , 5 , 2 -  

7 ),     

 

298 

 

(    
303 

 

 323 ) [450,452,453,476].       
,   

 

 ;      

.   eiei 250  p a
aK ,  -

,   (0.04-0.05).      -   

0.001 .       p a
aK

 

 -      
: 

 

         SO4
2

 

< Cl

 

< BrO3

   

< Br

  

ClO3

  

< NO3

 

< I

 

< SCN

 

< 

  

-

  

C6H13SO3

 

< -

 

< o-

 

< , 
C6H13CO2

 

(   X

 

0.1   0.01  );  

         Br   < CF3COO , CH3COO

 

< C3H7COO

 

< C5H11SO3

 

(   
X

 

0.01  );  

         Br

 

< 

 

< -

  

C7H15SO3

  

2,6- , 2,4-

< C8H17SO3

 

< C10H21SO3

 

(   X

 

0.001 

;         p a
aK

 

, ,   
: 2.17±0.04  2.79±0.02  Br

 

 C8H17SO3 , ,          
0.22 . ,   -

).                    

[477].     
B, b  iS

 

        
. 9.
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9.   (48)   ,      

, 298

 

  

  

B

 

b

 

r

 

iS

  

NO3

 

4.12 0.02 0.78 0.05 0.996 1.45 0.04 

 

Br

 

,

 

3.95 0.03 0.83 0.03 0.996 1.00 

 

Cl

  

3.45 0.08 0.73 0.08 0.995 0.32 0.02 a

  

NO3

 

3.61 0.02 0.64 0.03 0.994 1.6 0.2 

 

Br

 

3.51 0.02 0.71 0.02 0.969 1.00 

 

Cl

 

2.96 0.05 0.54 0.09 0.997 0.28 0.03 

 

SO4
2  a

 

2.73 0.02 0.26 0.07 0.997 0.17 0.01 

 

C5H11SO3

 

4.80 0.07 0.92 0.08 0.999 5.5 0.8 

 

C6H13SO3

 

5.16 0.07 0.89 0.08 0.998 14 2 

 

Tos

  

5.33 0.02 1.00 0.02 0.992 23 5 

 

    

[269]. 

 

    [372],  - 
KBr  0.0077  1.05  : B = 3.91, b = 0.85, r = 0.9998. 

 

  : 
0.29 0.02 [269]. 

 

    [472]. 

 

, H7C7SO3 .   

b

 

    

 

 

 

0.54-0.83; 

Cl
b <

3NO
b <

Br
b ,         , 

,         - 
,    [453].  b

 

 -   
1.25  ,   .  

2
4SO

b = 0.26 0.07      .   b

 

    

.  iS

 

         
.   

p ac
aK

 

    , -   
(61) 

 

0.73 0.83 0.78
3,p 3.95 lg 0.32 [Cl ] [Br ] 1.45 [NO ] 23 [Tos ]ac

a w w w wK  , (61)          

-

;    p ac
aK

 

     

0.2 . 

 

, ,   . (49), (60)        
,   iS ,  ?e iiiue  ,   

,    .  ,  iS

 

  
H13C6SO3 , H7C7SO3

 

      

 

+  

14± 2, 23± 5  

 

60,  [450,452,453,476],       -         
,   

. ,     = 6.2 10 4 ,   - 
 2 10 4  [476].        

p ac
aK

 

 , -      
Na+  Cu2+,   0.2 -      

(62) [471]: 

 

0.91 2 0.32p 3.68 lg [Na ] 0.9 [Cu ]ac
a w wK

 

                     (62)    

, ey enoai a ni i aa ANI i a?ai ey iS

 

  ,      

p ac
aK

 

,  ,    
aaenai aoi ene ?ani i ai , aai u 5 1 ey N(CH3)4

+, 15 2 ey N(C2H5)3H+, 22 3 aey 
N(C2H5)4

+ e 125 5 aey N( -C4H9)4
+ [435,452] (  14  -

).  ,        -



. . -
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,     EEI , , i i aaa i eaa ai a i ?yai e  
[478]. ,  S

 

= 110  ,  .

 

  - 
[386],          6-6.5,      

[479];   ,              

(180) [479],   12     iS

 

  . 

 

- ,   p ac
aK

 

 ,[M ]i w

 

     - 

( )     ,    - 
,      (   

[384,400],   b

 

     , i jb b ),   p i
aK

 

     

. ,    - 

p ac
aK

 

    

 

 [Na ]w

 

= 0.05   4.81,      

,   - - , p ac
aK

 

= 1.61.   

,     p i
aK ,    -  

 

 
190 ,   .  -           

[386,436,471].       

iS ,   . 9,  -  
:          -  

[10,12,18,23,35-37,53,221],    . .

 

 
*
hG

 

[480],        / [481]     
[482].      (           

),     
, 

 

( 3),  Cl , Br , I , NO3 , ,   
 [453]:  

                             lg iS  = 0.82 + 0.072 

 

 ; n = 7, r = 0.963                       (63)           
-  

[483].   
,  ,           

-
,   .         

[484].   eeyiee          
.      -  

iS ,      

 

     b

 

- 
. 

 

      
,       

[ . (49), (60)]: (1)   p i
aK

 

-   

;

 

(2)   -
,     ; (3)   - 

sq

 

        
- 

.  
(1)       , -  

p i
aK

 

  

p ac
aK

 

    +/0     

[435,452],   

 

          
[419,449,452,453].     - 

iS ,     [269,435],     ,    

, ,    

 

 

 

  
[449], b

  

1.    ,  

  

0,      -
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,     -  

. 

 

(2)           -       
b .     -       

,  ,   -
.           -    

-  

 

-
,     - [485]     

p ac
aK

 

  [486].      -    

,   p i
aK

 

  -    

p ac
aK

 

    [486],   
, ,             

.  ,       
( )    (  )     

p ac
aK

 

[419],         .              

. 

 

(3)       [487]   [488] 
,        - 

, .      - 
,    . (55)-(57),   .           

-
. ,    . .

 

 [452], ,   -  
0.01         -    

0.001-0.003   p ac
aK

 

   

.   iS

 

   ,      

,   ,  [X ]w

 

 

[M ]w ,   .  ,       
,      

(49)  (60)     p i
aK

 

 /    
. 

 

        
- 

iS

 

    
.  ,  -  

,      iS

 

   ,       
. ,  S

 

 
- - ,          

c = 0.001 , [Na ]w

 

= 0.031   [M ]w

 

= 0.019 ,  

66,   [Na ]w

 

= 0.031   [M ]w

 

= 0.199  S

 

= 36.            
;  

. .  [10,489],         
.        

,  . .

 

  
. .  [489], « » ,      -

.  « »          
,        -     

(     ),     

 

    
. 

 

          

.  ,         ( 



. . -
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),     ,  -           

,       -
.   ,    , 

 

     
,  OH

 

 F ,     ,      
,     ,      

[490].    ,        
[491].        

(49)  (60)   -           
-  

,      ia?aiey iS .  ,        
, -         

. ,  : 

  

                               [Br ]w  = EEI + 
Br

c  + ( c 

 

)    ,                   (64)  

Br
c

  

      

(  -

,     ).          
.                   

, ,   [492]:  

                          
lg( ) NaBr4.84 0.60 lg ( )C

 

                (65)       

 

NaCl [386,387,471,493].     
,                    

+  ,     -    
,  ?eaia     

,     .  -        
- 

.  ,   - -         
- 

,     ,     - 
,     . 

 

   
, ,     

 

         
( )  

[494]    [495].          
[496],    [146,343,344,347,462,497], -  

[498],     /  -
/  [499],   a  enoai ao n ei i i aeeeci aai i u i e eenei oi i -

niiaiuie iaeeaoi?aie [153,154,158,500].             

 

  

 

  

 

i eoaee OOAA

 

          
,     

(  4 )     [380,453].    -
,  ,        

 

  

 

         

( )      HR ,     

 

R2

 

[468].       , -        
- 

. 

 

6.4.   

 

6.4.1.  

 

   

 

,        ,   

,   ac
aKp     -
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pH.             

,        
- ,       [428].       

,    -      
;    -    

( .  6.3.3).                 

[372,428,474,501,502]   

 

 [428,465,485-488,502,503] . 

 

      
, ,     

i

 

 

i
aKp . ,  ,     

m
if        ( -

,    )    . 

 

      
,    

,   ,          
( ). 

 

1)         

 

       
, -    

, , , « -
» ( worm-like ) [372,428,465,474,485-488,501-503]. ,    - 

NaCl    70 ,      NaBr 

 

  
50  [502];         - 

[502].        -   
.      -  

( )     -  
.

  

       
,    

,    

 

 

 

  -   

 

 
[485-487,502,504];  

 

, « -
»         137  [502].                   

[504].    

 

-           
[449];       

0.044   0.05 , , -    
,       -

.            -      
[505].    

6.3.3  ,        
ac
aKp .       -   

[476].             

 

            

, « »    , -
,       [449,476].         

( 70 )     -  
,     ,   10-     

 

    

,    .  ,        
; -   

,       
( 0.001 )  ,     ,      

.

 

    . .

 

  
. .       ;   -    

(  , , SiO3
2 ),  -          

-



. . -
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. ,        
.            

. 

 

  

 

( , )      
[488],       

[506]    

 

 [507].  

2)               
(C7H15SO3 , C8H17SO3 , 

C10H21SO3 )     [B(C6H5)4 , ClO4 ].            
( 

 

),    ( ).  -
, , ,       
[508]. A eo?a     , ,  N( -

C7H15)4
+,   +  +;        -      

.     ,      
,     -    

,         
[509].              

,         -   
,      ,    

 

     
(« ») -

.            
[479,487],           

,   ,  ,       
.     ,    

- 

 

   - 
.        

-       -
,      ,   -      

.      
,       ,     

.  

6.4.2.      .   

 

    

p ac
aK

 

        

 

   

 

[386,391,436,437,469,510];   -    
« »   -       

.  
,            

, , ,   

 

[ . (55)-(57)]. 
,   ,    ,  « » -       

.     

 

  
-  

,       ( ,  
Na+).          - 

,    [436,469,511].     -
,     ,    - ,  - 

,     . 

 

 
,          

 

    
,  ,  -

,    ; ya enoai     , 
,      [145,409,512-515].     

,      -   
, ,  , , 1,4- ,   , 
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-   

[145,513,514].         
-       

( , -
-1, -1, -1),           

,        
[391,510,514,516],   ;   ,  ,   

[512].           
( + )      

[445,512,516,517],      -     
[391,510,517].     -        

+  [391,510,512,517,518],           
/ [514].          

-  
[391,519].     +    , 

, ,    ,     -    
. 

 

      

 

       

[516],   - 
[520],        

[468];  -1   ,   ,  -      
[365,521].           

-   

p ac
aK

 

,   [391,436,437,468,469].       
(0.1-0.3  , -1)        

( . 13).   , -   
, ,   

,  ,        
« »        

.   

,   N
TE

 

 0.05    
(0.840)   0.796  - 

0.3  -C5H11OH [437].     
,     

 

    
/              

-   
[514].                

,     0.3  -
-1         

( )      
1.7 , 

,   [208,522],    -    

N
N N(CH3)2

H

+

N N N(CH3)2
H

+

  

. 13.  - 

p ac
aK

 

 -  

(1 ,2 )  -  
(3 ,4 )  - 

0 .02   

 

 
(1,3 )  0 .05   

 

-
-1 (2 ,4 ),   -  

-   
0 .02   

 

-1 (5 ,6 )  0 .02   

 

 
(7).    

: 1 -
4 : 0 .01  (NaCl + ), 5 : 
0 .05  (NaBr + HBr), 6,7: 0.01   

(NaBr + HBr) [437].   



. . -
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- .       -  
- ,  , ,     

[523].       -      

p ac
aK .      

p ac
aK

 

     -1               

( . 13) [436,437],    4- -7- [391], 
- [436]    [469].       

p ac
aK

 

      ,      
[390-393,406,470] (  6.3.2), 

 

         
(  )        

. 

 

,     p ac
aK

 

   

, b,   1 

  

  ,  ,  -     
,   0.02      

-1 [ . (66)]    0.2  -1 [ . (67)]  

                            p ac
aK  = (4.40 0.02)  (0.84 0.02) lg[Na ]w                        (66) 

                            p ac
aK  = (3.82 0.04)  (0.43 0.08) lg[Na ]w                ,       (67)        

 [437].        
-1    -    

« »,       
NaCl [524]. ,         (  

p ac
aK )   -1.         

[525]                  

.      -     
(   ),  -   

 

    
,   

,      « »   
( , microenvironment) .  ,   -

,              
.    -     

. 

 

,      p ac
aK

 

         

,   -
.             

.   -      
[514,526-530].42    

,       - 
( , ,     ,    

).       -
,       ( ), -  

.        -  
[531].       (Mn2+  

)    

 

  (CnH2n+1OSO3Na, n = 10, 12, 14) 

 

  
( 40,  -100)       

                                      

 

42          , -    
.      ,      

. 
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,  ,  1:1  1:2 [532],  ,   , - 
e  .   ,     

,  ,       [533], -      
,       

[145,526,528,530,534-538],   . 

      

     
,                 

(x)    

 

(y)   .        
[526],     : 

 

                             
* *

2 2 (1 )
ln (1 ) ln

(1 )

x x
y y

y y
                     (68)  

*

  

    

. -       
,  x 

 

y,           
,   

. 

 

           

[514].      

 

 
, ,  sq ,  ,  

 

[145,535-540],          
[540].  -   

 

 
,          

. ,  ,         
,   -  

[541]. ,        -   
[514,528,536].   -           

,       [542].  - 
4- -1-            

,       - 
,        [543];       

-       
[543].    

«  +  »             
(Na+),   

 

[514,544].    -    
[514,545],  [546],   

[547]   

 

[548].  
iaoeoe?aneea        « -  

+  » [549].    ,   

 

      
y    [145,534,536,538,550], 

 

   
[145,536,538,539,550-553] ,     - 

[554].  
iane          

[555,556].       - -  
N- [557];       pH -      

,       [376,536].  
-         

,   

 

 [558].       -    
[559].        

+   [437] ,     
,     . ,            

- 
- ( ),       . 

,        - 
,      . ,   
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,           (    

)  ,     - 

 

[543];  ,         
,         

[437].   ,        -     
[560].  

aie ue ?iaaaai       -   
-   [281,419,436,437,453,454,472].  

,  p a
aK

 

    ,   x  -   
.   -      

(1

 

x 

 

0)  5   6  ,     
(0.0004-0.03 )    (0.01-0.6 ),  

42 . uei   13   « +  »     

 

0.005   0.10   [Na ]w

 

 0.01   0.4 .  x = 0  -    

p a
aK

 

   

( p a
aK

 

p ac
aK ;   

6.5).          
[281,419].     . 14. 

 

      
.    -  

p ac
aK

 

 x,  -
,    

,  
-

.   ,              

,    
6.2,   

-   

p ac
aK

 

      

-  

( 5-8), , 
,     

-
. ae, -

,  

p ac
aK

 

       

3.03     1.91   .   -         

p ac
aK

 

 , 
,  ,    ,       

,     - .    

p a
aK

 

   

i i ai I AA n  -
,            . 

        

 

. 14 . )   p a
aK

 

           

12 (1,2)   
60 (3 )     0 .003     
0 .01  (NaCl + ) (1 )  0 .05  (NaBr + ) (2,3); ) -  

p a
aK

 

  

(1 )   - 

(2 )          12     
0 .02     0 .01  (NaCl + 

).    [437].  
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,                 

-  
;    ,  -  

* ,     .       
,     -      

-            
( ,     

, .  6.2),      
x.          ,     

(      )      

p ac
aK

 

   x,  ,        
( . 7). 

 

        

p ac
aK

 

    

,  ,    . 14, -  
. 

 

   
-      - 

x 

 

0.5 ( en. 14a), a i ?aiy ae     -         
( . 14 ).                  

+/0 [436,437],    

 

ey  [436]  1-
-5- [538] a?aua       

p ac
aK

 

  .            

p ac
aK

 

      

. ,   « »     -  
,    ,     -  

,     . « -
»  (« »  )         

( N
TE

 

     
).  - ,  , « »         

+/0.          
- -        

,  -  
,   ,        
.     x = 0.2            

(   
x = 1) [437],     x (     y) -             

[549].          

p ac
aK

 

(x).  -     
.  ,   -     

(57)      y,     
.     

(69)   p ac
aK

 

   : 

 

                      p ac
aK  = p i

aK

  

A0.8686 arcsh [1.37 /( ) ]micy nF c s N .              (69)    

,        y,           
14  -   

,       

 

[454]. -
,    ,     x    . 

(69)     y,     .   
n

 

 

mics

 

   
,   

 

    -



. . -
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p i
aK ,      -    

. ,   ,   , -     
x [536,539,550,551,553],  (69)        
x  y. o?ii ua ?anou, oi  x          

,   -    

 

  
. 

 

        
-

,  « »          

p ac
aK

 

   y,      . 

 

         

 

-  

p ac
aK

 

    .  ,   
,   , ,    - -

,           , 
,    ,             

.    
,  iinoaio    ( , Cl

 

 Br )  -          
[453,561].   

,    ,    - 
(  ),    -

,        , ,   -    
x [145, .159;534,536,539,540,550,551,553].     

,   (1 )     

p ac
aK

 

     .     
-     x 

 

y,     

 

  
-     - 

[437,453].  , ,     

 

 ,        

 

-1,  

 

[ . 
(66), (67)]. ,    

 

 35  

 

  x ( ai u a -
; x 

 

y) aaiu: 0.16 (1.00), 0.26 (0.50), 0.30 (0.40), 0.34 (0.30), 0.38 (0.20), 0.51 

(0.10), 0.64 (0.05) [453].       p ac
aK

 

 

( ),            
( x = 0).    ,   

. . ,    

 

 35  x = y = 0.1 oaiaiiia aeei a?acii - 

 

   
0.62 ( 0.08-0.16    ).         

Na+  . 

 

  
,     ,  « »    

( , ,   -
),           -

: « »      ,             
-

.   [539,553] ,  a?aeoa?  

 

  y -   
,   .      

[562],       -    
« »   .  -     

« »,        
[553]. , ,   ,   -      

(     )   
.       ( )  

sq

 

 
,   - 

,    .43     

                                      

 

43    . .

 

     . 
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,      ,    -     

,    . 

 

   

p ac
aK

 

 y     [ . (69)]. an-
niio?ei   .      -        

: 4-
-7-      

C12H25O(C2H4O)8H [538],        12   
60 [437],       80 [454],  .          

aey enneaai aai ey 
nianae     35 [539],     

,    ,    . 
, a enoii anoai?a aei i i i ai I AA     0.1  -   

[453].             

 

 

 

 

35,     0.003     
0.01 ; x = y.       . .

 

 [453].  

(1)     ,    p i
aK

 

 

p ac
aK

 

   ,     y  . (58)  

,      [ . (55)]  sq

 

(  -   
,  1.65   5 ),    -     

,  s

 

 os ,    
(70):   

                                           sq
1

o( 1)s y s
                                    (70)          

,    

p ac
aK

 

 lg[Br ]w .         

. ,  r

 

= 3    s

 

= 0.128 2  
os

 

= 

0.21 2,   r

 

= 0.165  s

 

= 0.144 2  
os

 

= 0.153 2.    
/     [145,465,473,563].    -     

,     35 
,   ,    [369],   -   

,     p ac
aK

 

 y     
,     ,      - 

.  

 

(2)    :     
,       ( , s

 

= 0.44 2  
os

 

= 1.00 2),   

sq , 

 

,   , p i
aK .  , - ,      

r .     p i
aK

 

« »   
0.5-0.7           y = 

0.05.   

,   p i
aK

 

    -   
.         

-       [549].          
- 

,  , ,     -    
.  ,  -       

[549,555]    « -
»    .      
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315

 
            

2Zn , 2Cu

 

 2Pd

 

  [555].         
35,    

. . ,         
.  

6.4.3.    

 
,   (« »)      -
.           

[366,369,430,431,473,564],              
.  ,  -

,  ,       .          
(       

)    .    -
/   ( )    . ,   
,           

( 6, )  « »   

 

   , ,   
,              

(   « » [430]) . 

 

         
-  

.       ( 6, ),  -  
,  . .

 

   [565],  ,  
« » (   

 

  ,       

 

),       -        
.  

10,       -   

p ac
aK

 

 ,     
. 7.  

 

10.       p ac
aK

 

  

(  = 1.3 %, I =  0.05 ; 298 ) [249,466]  

    

p ac
aK

 

  

 

1  80 -

 

-1 9.61 0.01 
2  80 -

  

9.33 0.02 
3  80 

  

9.36 0.04 
4  80 

  

9.31 0.01 
5  80 

 

-1 9.52 0.01 
6  80 

 

-1 9.41 0.02 
7  80 

 

-1 9.28 0.01 
8  80 

 

-1 9.43 0.01 
9  80 -

 

-1 9.58 0.02 
10  80 -

 

-1 9.49 0.02 
11  80 -

 

-1 9.46 0.02 
12  80 -

 

-1 9.58 0.03 
13  80 -

 

-1 9.40 0.01 
14  40 -

 

-1 9.33 0.01

 

15  35

 

-

 

-1 9.23 0.01

 

16    100 -

 

-1 9.14 0.01 
17    305 -

 

-1 9.05 0.01 

 

 = 0.65 %.  

,    p ac
aK

 

   ,       
( . 7),       ,  -     

.  
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,         - 

, , i?yaea  .  

 

    , 
,  70% [431,566],   

 

    « »     
,     pH ( , ,  

p ac
aK )    . 

 

              

. .

 

, 
. . , . .

 

, . .

 

    

[171,249,461,466].  . 15   p ac
aK

 

  -     

p ac
aK

 

     

(  ). ,      -  
« »    .             

- 
. 

 

       
,   ,     

,        
,      , , ,   - 

 

 
,    ,   

.    
(71)   ,   ,            

. 

 

p ac
aK  ( ) = (0.47 0.18) + 

(0.91 0.06) p ac
aK ( ) (71) 

n = 22, r = 0.988; s = 0.39   
,   -  

. 10   . 15,  -  
:  :   - 

1 : 2.5-6.5 : 0.7-1.4,      
 1 : 7 : 4.       

-       
-    

,   -  
[171].      

p ac
aK

 

   

,     -      

,  -1.    
-      

,    , -   
. .

 

  . .

 

, ,  ,        

,   ( p ac
aK )          

-  
,      .          

,        -    
ET

N   0.4,     
« »    [461].  ,                

- 
.  ,       

,          -   

 

  
, 

 

  

4

8

12

0 4 8 12
ac
apK

ac
apK 

 

.15.   p ac
aK

 

     

(

 

= 1.3 %,  +  

+ -1 )   p ac
aK

 

   
; I = 

0 .05 ; 298 ; 

  

 ,      
[171].  
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[424,440,444]    - 
[347],    ,    ,      

. 

 

   
ET

N,           
,    ,  0.810, 0.708  

0.645-0.702,  [461].        

 

   
( 

 

11 -
)   ,     ,  -   

. .   . . ,      
,   

 

    -
;      [567]    -

.        
7 10 4    - 

C726H1542Cl62N62O96 [568]   ET
N = 0.584.          

« »   -  
;        -    

[568]      -          
- 

.      
ET

N (  0.50)        
N- ,     

[569].  
,       ,     

,        -  

 

 
[570].  

6.5.    .       

 

6.5.1.     c < 

 

   

« + »,         
.       -            

( 10 5-10 6 ),            
.     -       

(    
),    ,  :   -

.     . 

 

        

[145,320,571-581].       - 
[320,571],  [145,572], - [573,578,580],     

[574,575,577],     [579],        
[572,576,581].       -   

,  

 

     
.        -

. ,      ,    -    
,       

,   . 

 

       
,         

.             
[582-

591],        [592-598].     
;       -     

[582,584], 

 

  -
,    ,    ,       

( ),  

 

 
,       ,  ,            

-
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,    .     - 
6      [583,585],   [587],    

[588]       
[584,586,589,590]     ,    6  -  

[591].      -     
,              

[599,600].   ,       « - 
»   , aie aanu  . 

 

,     
.        -  

HR

 

 R2

 

 -    -  
[592]. .  [593]   ,   -   

.     ,     
,      ,   

.      .    [594,595].       
( 

 

   -
)     -

 

 -    
,    .     

+   ( ,   , - 
)     [596],  - 

[597]      [598].   
.   .

 

 [601], ?iaiaeece?iaaa     -     
,    -      

,    HR

 

 R2

 

     

,       
(   )     .     

,    [145,602],   
. ,        

, ,   ,   -  
,     [603].         

, -       
[604],           

.    

 

   
, i ae?ouae eeie aeyaony aanu   

,   .             
-   

 

[605],     - 
« »    [606].      

,   - 
iaaaaiey - ,    -     

,    ,    c

 

<  
[607-612].    ,          

,    ,    
, ,   7- [610].               

-  
; ,     -     

c

 

> ,      -     
H-  J-   c

 

<< ,           
[611].    

,       -        
[613]:   
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10 5   -         

J-  
(       

,  ,     
10 2 ),  -   

H- .    c

  

        
,    

[613].     J-      
[614].         

 

   

 

       

[423,424,444] 

 

               
[612].                

[607,615-625]    
[145,350,426,572,593,602,626-641].            

[607,615,616,618,619,621,622]    
.        c

 

<< ;            

.      1:1,  
,   C18H37N(CH3)3

+ [615],    [619],      

 

  
,     

 

H- ,   ,      

 

 
,   

 

     
.            

[625]  - 
[617].           

[618,642],      ,   -  
- ,     

-  [643].   ( , ) 
ae?a caeiiaaenoao?o n   [618,624]              

-      
35 [620],      100   305 -        

- 
[556].       ,        

[623],  -      
SiO2,    [155],     

 

 
[154].       

R2

 

    -     
[593,602,626-628,630,631,635,637-

639,641].           
,     , ,  [628,630-

632,637-641].        ,        
R2

 

        

[281,629,636]. ,            
-  

,       

 

  
- .        

. 16.   

+
N

C2H5

N

C2H5
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R2

 
 -         

(    298  -   
0.001 )    

[439].  

O O

I I

I I

Cl

Cl
Cl

Cl

COO
_

_
O

 

2-(R )

 

     

-  
[637];44  -     

.                  

-   

 

.        
-   

(0.01% ), -    

( , ),       
,     

[426].       ,   ( -
,   )  

  

       ;   
( 7)   . 

 

   
3     J- 

 

,       
[631].               

[641].        
R2

 

            

, , R2

 

( +)2  
[639],  

 

[281];     - 
,         - 

2  KBr   [644].            

[626]    [634].     -        
-     

,   -           

HR  [633].     
,                

,        
.       

. , ,     
.     (72),  ,      

(49), (60) [269,386]:   

                                      

 

44    ,     pH,     
[637]    ,   ,      

 

[169],     [203,439]       
[281,644].   

20 19

0.5

1.0

A

18 17 16

.10-3 cm-1

1

2

3

4

5

6

7 

. 16 .   -   
(2 10 6 ,   

5 )   - 
: 1 

 

0; 2 

 

1 10 5; 3 

 

2 10 5; 4 

 

6 10 5; 5 

 

1 10 4; 6 

 

2 10 4; 7 

 

2 10 3  ; pH 6 .9 , 
0.01%   
[439].   



. . -

  

321

 

                         lg  = const  Br R
R

lg {[Br ] [R ] }
b b

w wS                  (72)   

Br

 

     -  ( ,   
),  R

  

    ( -
).         Br , Cl , 

NO3

 

  ,    

 

 ,     -      
[330,480,645];     - 

iS .   ,          
lg  [646].  ,     

 

  
c

 

<<      -         

iS .               

,    ,  -     
R .     

Cl

 

 Br

 

               
[647]. 

,  

 

R
S

 

   ,  iS

 

 , 

 

 

,    ,         
,     ,    

6.4.1. 

 

     
,           

[648],      

 

  

 

   
[649],  [650]  - 

[651].         -
,          -

. 

 

6.5.2.   

 

      

 

      

, iP ,  « -

», ,b iK ,      [ ]m ti

 

c : 

                                        ,biK  = 
[ ] 1

[ ]
m t

w t

i

i c
                              (73)      

,      -   
; , ,b iK

 

  - 

:  +  ,    

 

 -
.   i-        - 

iP

 

: 

 

                                iP  = 1 1
, ( ) v v ( )w

b i w m iK c f         ,                 (74)  

vm

 

 

vw

  

     

, .45 -           
- 

.      -  
,   ,  ,b iK

 

 iP

 

   

, mc ,     : iP

 

= 1
, , ( )w

b i m iK c f .  

, mc       ,     - 

.   bK

 

 P

 

      - 

 

      
- 

[371,382,405,445,512,653-661].  

                                      

 

45    [368,652]     P   (P 

 

1); ,  ,    ,  

 

          
.  
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,b iK

    
. (73),     

[i]t     i-        
( , 

 

[405,571,572,582]).   iP

 

 -     

, mc    - 

.         , 
, ,    ,  0.229  0.262 1 [468].  . , 

.    ,   ,     
,     , mc 1 

 

0.140 1 [382,387].    

,    ,   -  

: ,i xP

 

= 1
, 55.5 ( )w

b i iK f .  ,          

,     ( -  
, - ,  ), 

,   xG

 

= ,ln i xRT P ,  -      

.   xG

 

  -  
17.0  18.8  1 [368,445,512,656,657],        

17.3  17.85  1 [656,657].      
,       

,   [368,445].    ,  ,  - 
;          -      

xG

 

[656]. ,    
,   ,        

.    ,  ,  -1, -1       
,    [445,656] 

 

, -      O SO3

 

 HO.              

 

    

 

[368,382,444,445].  ,               

 

[654];   -      
[655].    , ae e         

bK

 

 
P

 

 
-  

[445,656,658,659,661].    -          
- 

[660]. ,       -         

[662,663].          
[369,399].              

iP , ,   ,    -      
,   . (46). 

 

          
,    

,     ,    . (44). 

 

     
6.5.1,       -       

,  , -       
.    -

,  ,     , 

 

 -              

. 

 

   

,        -
,    .  ,  ,  R2

 

-   
[281,629,636],    bK ,     

(298 , I = 0.05 )    ,  
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(4.2 0.3) 102 1 [203],    = (2.0 0.8) 10 3 ,     

,    .   bK ,       

bK

  

102 1 [426],   c

 

= 0.001-0.02 ;       bK

 

  

.       bK

 

   ,     
.    ,          

,   . 16,  ;     -     
[203,281].   

bK

 

   
,   . 7,      

. 

 

       
-

,    [405,628,632];  , ey     
. 17.           

, ,      12;  
,     . .

 

, . .

 

  
. . ,       -   

.       -  
[469].  [164]          

,         
: 

 

                                      ( )I t  = 1/
1

tAe  + 2/
2

tA e                                   (75)  

1

 

 

2

 

        

.        -           

[351].    

,      ,            
- 

[664].            
[665]; 

,   bK

 

     , -   
[468,556]. « »  . (73)  ,          

.  ,   

2
2

1  2 ; 2  0.1  12                   

 

lgC   

( , )

 

. 17 .   ,     -  
R2

 

      12 .  
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, ,  « »  bK ,     

,          
. ,       , -    

,       -
.         

bK

 

-      
,   -

.       p a
aK

 

 c

 

      
.  . 18        

,     

. . , . .

 

, 
. .   . . .         

p a
aK

 

    

(  
)    , 

p w
aK .     

- 
,    

bK

 

 
P

 

 
-    

[371,368,380,385,388,396,398,404,4
08,556,652, 666-673]. ,   

,    
. (43)  (73):     

,HB

,B

1 ( )
p p lg

1 ( )

ba w
a a

b

K C
K K

K C
                              (76) 

,     bK

 

. (76)   . (74) ,        
,  . (46).  

. (76)   . (77): 

 

                    
p p

p p
,B ,HB

1 (10 )
(10 ) 

w a
a a w a

a a

K K
K K

b bK K
C

 

                       (77)       

bK

 

  

- 
.   11     ( 1) -    

,    p a
aK

 

      
298       ,  -    

NaCl.     . (77),  
,HRb

K

 

 

2,Rb
K

 

    :  (5-15)%  (6-

30)%.     
,    bK

 

      
c ,     ; ,   

,   ,   . ,   -     
35  I = 0.01     p a

aK

 

-5.300 -4.240 -3.180 -2.120 -1.060
-2.000

-1.225

-0.450

0.325

1.100

p

lg

3

1

2

4

S
C

K a
a 

.

 

18.  *p p pa a w
a a aK K K

 

 -  

:   
(1 ),   (2 ,3 )    
(4 )    35 (1 ,2 ,4 ) [I = 0.01 

 

(1,2) 

 

0.05 

 

(4)]   [I = 0.4 

 

KBr (3)].  
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c

 
   bK

 
,  21 103  2.8 103 1 [670].  

bK

 
    

[556],    . -       
305:  c

 

 5 10 4  

 

0.0013    

0.005   
,HRb

K

 

  

 

(1.5-1.8) 103 1,  2,Rb
K < 

0. A eaiaciia iioaio?aoee   305 0.0014-0.003   I = 0.1     

[556]   
,HRb

K

 

= 2678 1  
2,Rb

K

 

= 33 1.   -    

p ac
aK

 

  5.07 ( .5).     

p ac
aK

 

,   . (78),   -  

p a
aK ,      

c .       - 
, ,   ,   c .  

,          -
,     . 

 

 

11.

 

    HR

 

 R2

 

    

,    p a
aK

 

 c

  

I, 

 

c , 

 

10 3
,HRb

K

 

10 3 2,Rb
K

 

p ac
aK

 

 

35 0.01 1 10 4  - 0.01 12 1.2 5.10 0.03

 

 
X 100 0.01 5 10 4 - 0.005 11 1.7 5.00 0.02

 

 
X 305  0.01 1.3 10 3 -0.005

 

2.4 0.13 4.88 0.03

 

 12 0.05 2 10 4 - 0.004 20 2.7 4.80 0.03

 

 
80  0.05 1.5 10 4 - 0.05

 

13 0.90 5.09 0.03

 

   

P

 

        

 

,       -  
[249]. ,  ,   ,        

,  
« »     ,    . 

 

  

,        p a
aK

 

   

, p ac
aK ,   bK :  

                       
1

,B
1

,HB

( )
p p lg

( )

bac a
a a

b

K C
K K

K C
                       (78)    

p ac
aK

 

      - 

[453].    p ac
aK

 

    -    
( . 11)   ,   -  

( . 7,10). ,      - 
bK .    

.  [320,571]             
.  -     

bK

 

   
(5.8-32) 103 1   

HR

 

 (1.1-6.7) 103 1   R2 . . .      -     
305: 5.5 103 1  0.8 103 1.    - 

,    bK

 

    

,     p a
aK

 

 c ,   -
.  

 

    ,            
,   

p a
aK .  
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-      

[571];  -       
auou 

eioa?i?aoe?iaaii e a oa?ieiao eciaiaiey no?oeoo?u aiau [282]. 

 

  
12       -  

,    p a
aK

 

   35 
( . 18);      ,          

( ). 

 

 

12.

 

  , 1,     35 
(       ) 

  

I , 

 

HBK

  

BK

 

p ac
aK

 

 

, HR R + H

 

0.05 65 5.8 103

 

1.12 0.06  

, HR R + H

 

0.05 4.0 103

 

5.9 102

 

4.08 0.04  

, HR 2R + H

 

0.01 285 32 8.73 0.03  

, HR 2R + H

 

0.01 1.2 104

 

1.3 103

 

5.10 0.03           

0.001  
0.05 .        ,   

 

                 

35    . ,     

« »   

 

 p a
aK

 

  - 

 

   
. 

 

  
,          

p a
aK

 

 

,     

 

-     
[419].   

,    ,     

,b iK , , ,     iP

 

 i

 

  -   

. ,  , -   
,     . 

 

        
-    

. , aaeneiinou p a
aK

 

-  
( )   (HR 

 

R

 

+ H+)  c

 

- 
oaieou  bK

 

        ,    
R

 

 

 

   [396].                

bK

 

   

,    

,    p a
aK

 

       
c

 

[388].  
,   

 

    ( -
)       

 

     -   
[396,666,668-670].  ,  ,   -     

[668]    

 

  -  
[669]. ?aaeaii,        -          

-  
.       

,   , -  
,     [652],  . ,    

P

 

     
[652],     

,    

 

  (HR ).  
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,      (HB, B)       
[382,384,387,400,405].   au?ii  -   

. 

 

     

bK ,   ,     
.   -

.      p a
aK

 

  3,3- -
2- -3H-    4.75  c

  

 = 0.052  [404].   
,           

: 
,HRb

K

 

= 12.9 103, ,RbK = 1.01 103 ( 1) [404], i aoi?u 

[404]         p a
aK .   p w

aK

 

= 3.25,  . (76)  ,  p a
aK

 

= 4.35;    0.4    

.   ,   p a
aK

 

  I 

 

0.008 ,  
,HRb

K

  

 I = 0.11  [404],      I = 

0.008  ,  . (44)   

 

    

(  6.3): 
,HRb

K

  

6 104.    . (76)   p a
aK

  

5.0,      . 

 

     

p a
aK

 

     

[384,385,398,400,405,667,670]. ,     -  
(HR

  

R2

 

+ H+)     
[385,398,667], a  

 

      [670],     
[405]   .                

[382,384,387,400].      ,  
,         - 

[378].   ,                    
-

.  ,      [   
. (64)],        .  

« » [372] ,   ,   -      
-  

p a
aK

 

    

( -
,  

 

   ).      
-  

,    p a
aK

 

-
. 

 

 
19         

(HR2+ 

 

R+ + H+)   :  -      
, -  

HCl,   - 
pH   3-4.   0.2  NaCl  

p a
aK

 

      

.     -  
. . .      

-      
-    

[149,380,385,398,556,667,674],   -     
-

2

2.5

3

3.5

4

4.5

5

0 0.02 0.04 0.06 0.08 0.1

C ( )

a
a

 

. 19.  p a
aK

 

-  

(HR2+ 

 

R+ + H+)          

( -
)    Na Cl 

0 .2  ( ). 
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, , «  » [675],46    -    

,         
Na+    [380].   

,         -     
« + » (   

6.5.1),       . (76),(77). ,  
,     ,     R2

 

-   
,    ,   

[670]          
(NaCl)  0.01  1.0 ,    . 

 

,   p a
aK

 

 ,    - 
,   « » ( ,  )     

( : 

 

325 )    « -
»    . ,       

« »    ,  - 
,    ,        

« + »,     - 
. 

 

 
,         -  

,        
.        (HR

  

R2

 

+ H+) [673]. ,  p a
aK

 

        

0.08     

 

p w
aK ,          

0.06   p a
aK

 

= 9.21 [673],    2 - 

,  p w
aK .       

[281,372,408,468,662,670],  -      
,     -   

,  ,   ,       
.         

-    
-              

I = 0.2  

(NaCl) [468].   p a
aK

 

 c

 

  . (77)    

bK

 

 

iP

 

 

HR

 

 R2 . ,    ,  

 

  
,         

.   0.002 < c

 

< 0.1    
,HRb

K

 

= (1.0 0.1) 104 1,  

2,Rb
K

 

   [468].   c ,  -      

,  bK

 

 R2

 

    

: 
,HRb

K

 

= (1.3 0.1) 104 1; 2,Rb
K

 

= 16 4 1.  -    

. (78)  p ac
aK : 9.90 0.06.   

bK

 

      

[Na +
w ]   .(44),  - 

,         ,          

i .   ,    -

                                      

 

46     .  [23]. 
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35    
,HRb

K ,   -1  

 
   

2,Rb
K ,     p ac

aK

 

   

[468].        
[372,408,670],    

,HRb
K

 

        -

, ,  ,  - -     -  
,   HR

 

  (  . 5). 

 

   
( 0.01  1.0  NaCl)     HR

 

         
-  

p a
aK

 

   

[670], ?e?ai   NaCl 
1.0       R2 .          

[662].          
[468]    

bK

  

   

. 

 

, ,   .(76)  (77),    .  - 
,    

 

    - 
, , 

 

   , ,   ,   

bK .      
,  ,  -  

(    6.3)     -      
( 3  . 18). - 

,      5 10 4   6.9 10 3   - 

KBr 0.4  ( p w
aK

 

     7.74), ?e  . 

(77),(78)    
,HRb

K

 

= 2.5 103 1; 2,Rb
K

 

2.6 102  1, p ac
aK

 

= 

8.72 [453].   
,    0.001   26%  R2

 

 -
. ,               

. 

 

 
, .

 

, .

 

  .  [392] ,    -       
-      

4 . 

 

,  

 

 3  . 18               

Br .     
-             

p a
aK

 

   

[462].    
,          -         

[404,405,676,677].  

6.5.3.    

 

       

, -       
- - 

. 

 

1)     ,        
(   )      -   

[674,675,678-680].  c <   -       
« + ».  
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. -     

[633]   . aie   -     
-

,     -  -    
pH 7.3-7.4 [681]:  

N

N

NH2(H3C)2N

CH3

H

N

N

(H3C)2N NH2

CH3

+ +

-
+ H

+ 

                        HR+ ( max  = 530 )                  R ( max

 

= 447 )         

 

  

: C12H25 C6H4 SO3

 

+HR;    : 1.4 10 5 , - 

 

  
-1500.   

[392,403,670],         .  
2)      HR

 

 -     
R2

 

  neeeaaaony     
,  ,    -   

[462].        -

,       p ac
aK

 

    

.       -  
,      . 

 

3)                 
,        

 

   
.       

,    
. .   . . , ,    ( )    

:     

p a
aK

 

  

-  
-     

-    

,       

bK .      R+   

 

-  
(3.5 1.5)102 M 1,        HR2+     

;      [185]. , -      
.  

,  ,     - 
,     - , -   

,    .   -     
[264,312,523,682].   - 

p a
aK

 

      

-     
( ),    -     

[683].  
4)        -      

(  4.1  4.4) 

 

 -     
.   20   -   

(H2R 

 

HR
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573. Chemical Series. Issue 9(32). N.O. Mchedlov-
Petrossyan. Differentiation of the strength of organic acids in true and organized solutions.   

A review with 683 references, based on two reports on occasion of 90-th and 95-th anniversary of 
Professor N. A. Izmailov. The general scheme of dissociation of electrolytes is considered. Some fea-

tures of differentiating action of non-aqueous solvents are discussed. The p aK

 

values of xanthene, 
aminoxanthene, phthalein, and sulfonephthalein dyes in numerous organic solvents are explained in 
terms of tautomerism and microscopic dissociation constants. The regularities of protolytic equilibrium in 
micellar solutions and related systems are discussed in terms of pseudophase concept and electrostatic 
model. The problem of apparent dissociation constants of indicator dyes in micellar surfactant solutions, 
microemulsions, and liposome dispersions is reviewed; a classification of the types of differentiating 
action of micellar pseudophases is proposed.     
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