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  (II)-  [1];  (II)-  (  

)    [2]    [3-5].  

        

  (II)- -    

         

. 

  

       

“ . .”,   Chemapol  “ . . ”,   Reanal, 

0,1 N      .    

   (II),    (   

1:1:1, 1:2:1)   0,005 / ,  0,1 N  . 

    ( )    -  

 -121.      

 -43-07.      

     [6].     t=25 0   

   0,1 (0,1  KNO3).  

        

     (II)- -

          

(II)- -        

     , , 

   .    

         [1]. 

         

-  [7]   ,   [8].   

      [9].  

     MathCAD   

     -  , 
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   ( )- -   ( )- 

- -      

 , ,      

 .      , 

,         

        

     .  

    

        

( )- -    .   1  

 -       ( ),  

   (   1:1:1  1:2:1). 

 1.  -       

( ),        

 t=25 ,  =0,1 (KNO3)   – / 2+ 

   

( ):Glyala:dipy = 1:1:1 ( ):Glyala:dipy = 1:2:1 

    

0,24 7,13 ± 0,051 0,50 7,18 ± 0,061 

0,31 7,30 ± 0,051 0,65 7,35 ± 0,058 

0,38 7,41 ± 0,062 0,80 7,51 ± 0,051 

0,44 7,53 ±0,057 0,95 7,65 ± 0,053 

0,51 7,65 ± 0,052 1,10 7,86 ± 0,057 

0,58 7,77 ± 0,061 1,25 7,91 ± 0,055 

0,65 7,86 ± 0,054 1,40 8,04 ± 0,062 

0,72 7,97 ± 0,067 1,55 8,16 ± 0,051 

0,76 8,10 ± 0,052 1,70 8,31 ± 0,052 

0,86 8,21 ± 0,054 1,85 8,45 ± 0,057 

0,92 8,35 ± 0,053 2,00 8,56 ± 0,053 

0,99 8,45 ± 0,052 – – 

1,05 8,6 ± 0,063 – – 

 

     (II)-    

   7  [2],     (II)-

 –  10  [1].  ,     

( )- -       

  : 

Codipy2+ + GlyalaH- 18
K  CodipyGlyalaH+ ,                                   (1) 

CoGlyalaH+ + dipy 19
K  CodipyGlyalaH+ ,                                     (2) 

CodipyGlyalaH+ 20
K  CodipyGlyala + H+ ,                                     (3) 

CoGlyala + dipy 21
K  CodipyGlyala.                                              (4) 

       ( )–

–        2.  

    ( )– –  

(  ( ):Glyala:dipy = 1:1:1)   .1,    
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  ( )– –  (  

( ):Glyala:dipy = 1:2:1)   .2. 

 

 
                                                                                                            

. 1.      ( )– –   

(   ( ):Glyala:dipy = 1:1:1): )   0,0÷0,5: 1 – Codipy
2+

; 2 – 

CoGlyalaH
+
; 3 – (Co(dipy)2( )2)2OH

3+
; 4 – Codipy2

2+
; 5 – Codipy2(OH)2; )   

0,0÷0,0005: 6 – CoGlyala; 7 – Co(Glyala)2H
+
; 8 – Co(dipy)2H2OOH

+
; 9 – CodipyGlyala 

 
                                                                                                              

. 2.      ( )– –   

(   ( ):Glyala:dipy = 1:2:1): )   0,0÷0,5: 1 – Codipy
2+

; 2 – 

CoGlyalaH
+
; 3 – (Co(dipy)2( )2)2OH

3+
; 4 – Codipy2(OH)2; 5 – Co(GlyalaH)2; 6 – Co(dipy)2

2+
; ) 

  0,0÷0,0005: 7– CoGlyala; 8 – Co(Glyala)2H
-
; 9 – Co(dipy)2H2OOH

+
; 10 – 

CodipyGlyala 

 2.      
  ( )– –     

lgK18 3,285 ± 0,0412 

lgK19 6,605 ± 0,0512  

lgK20 -12,06  ± 0,0505 

lgK21 5,44 ± 0,0485 

  CodipyGlyala +     CodipyGlyala,  
  = 8,1     0,302. 

  CodipyGlyala +     CodipyGlyala,  
  = 8,04     0,299. 
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   ( )- -    .  

 3   -       

( ),     (   1:1:1  1:2:1) 

  . 

 3.  -       

( ),     (   1:1:1  1:2:1) 

  ,  t = 25 ,  = 0,1 (KNO3), 

[O2] = 2,5 10-4 / 3,  - / 2+ 

   

( ):Glyala:dipy = 1:1:1 ( ):Glyala:dipy = 1:2:1 

    

0,09 7,35 ± 0,052 0,11 7,16 ± 0,052 

0,15 7,56 ± 0,058 0,17 7,32 ± 0,054 

0,18 7,64 ± 0,050 0,23 7,44 ± 0,061 

0,22 7,70 ± 0,066 0,29 7,51 ± 0,058 

0,27 7,79 ± 0,054 0,35 7,60 ± 0,065 

0,31 7,84 ± 0,053 0,41 7,67 ± 0,059 

0,33 7,87 ± 0,057 0,51 7,77 ± 0,061 

0,37 7,92 ± 0,068 0,57 7,83 ± 0,051 

0,40 7,96 ± 0,054 0,64 7,89 ± 0,052 

0,43 8,00 ± 0,063 0,70 7,95 ± 0,067 

0,50 8,11 ± 0,051 0,77 8,01 ± 0,051 

0,53 8,16 ± 0,060 0,84 8,10 ± 0,054 

0,56 8,21 ± 0,054 0,90 8,16 ± 0,057 

0,60 8,28 ± 0,056 – – 

0,66 8,40 ± 0,065 – – 

    ,    
  (II)- - - ,  

       
  (II),      [1-5].  

 [1]      
 [(Codipy2)2OHO2]

3+.     
    [4].      

      (6 
) [1,4]. 

       
 CodipyGlyalaH+ (  (1),(2))  CodipyGlyala (  (3),(4))  

    ( - 2)  
(CodipyGlyalaH)2O2

2+  (CodipyGlyala)2O2.     
   ,     

dipyGlyalaCoO2CodipyGlyalaH+  :  

2CodipyGlyalaH+ + O2 28
K  (CodipyGlyalaH)2O2

2+ ,                                          (5) 

2CodipyGlyala + O2 29
K  (CodipyGlyala)2O2 ,                                                   (6) 
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(CodipyGlyalaH)2O2
2+ 30

K  dipyGlyalaCo-O2-CodipyGlyalaH+ + H+ ,                 (7) 

dipyGlyalaCo-O2-CodipyGlyalaH+ 31
K  (CodipyGlyala)2O2 + H+ ,                      (8) 

CodipyGlyalaH+ + CodipyGlyala + O2
32
K dipyGlyalaCo-O2-CodipyGlyalaH+.   (9) 

        

  ( )– – –   

   32 . 

       

( )– – –     4. 

 4.     

lgK1
* 

-8,40 lgK12
* 

-10,93 lgK23
*

7,43 

lgK2
* 

3,23 lgK13
* 

3,96 lgK24
*

6,62 

lgK3
* 

2,13 lgK14
* 

-11,42 lgK25
*

-10,52 

lgK4
* 

-11,39 lgK15
* 

-11,66 lgK26
*

-10,73 

lgK5
* 

-10,78 lgK16
* 

3,62 lgK27
*

7,13 

lgK6
* 

-11,03 lgK17
* 

2,73 lgK28 6,51 ± 0,0482 

lgK7
* 

2,74 lgK18 3,285 ± 0,0412 lgK29 7,69 ± 0,0531 

lgK8
* 

-4,43 lgK19 6,605 ± 0,0512  lgK30 -10,93 ± 0,0542 

lgK9
* 

6,06 lgK20 -12,06  ± 0,0505 lgK31 -10,39 ± 0,0538 

lgK10
* 

5,36 lgK21 5,44 ± 0,0485 lgK32 6,83 ± 0,0563 

lgK11
* 

4,60 lgK22
* 

4,01 – – 

* -     [1-5] 

 

    ( )– – –   

 ( ):Glyala:dipy=1:1:1   . 3,  

( ):Glyala:dipy=1:2:1   . 4. 
 

 
                                                                                                      

. 3.     ( ) –  –  –  

(  ( ):Glyala:dipy = 1:1:1): )   0,00÷0,40: 1– Codipy
2+

; 2 – 

CoGlyalaH
+
; 3 – Co(dipy)2

2+
; 4 – (CodipyGlyala )2O2

2+
; 5 – Co(dipy)2(OH)2; 6 – CodipyGlyala; ) 

  0,0÷2,0·10
-4

; 7 – (Codipy2( )2)2OH
3+

;8 – Co(dipy)2H2OOH
+
; 9 – CoGlyala; 

Co(Glyala)2H
-
; 10 – CodipyGlyala

+
; 11 – (CodipyGlyala)2O2H

+
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. 4.     ( )– – –  

(  ( ):Glyala:dipy = 1:2:1): )   0,0÷0,4: 1– Codipy
2+

; 2 – 

CoGlyalaH
+
; 3 – Co(dipy)2

2+
; 4 – (CodipyGlyala )2O2

2+
; 5 – (Co(dipy)2( )2)2OH

3+
; 6 – Co(dipy)3

2+
; 7 – 

CodipyGlyalaH
+
; )   0,0÷1,0·10

-4
: 8 – CoGlyala; 9 – Co(Glyala)2H

-
; 10 – 

Co(dipy)2H2OOH
+
; 11 – (CodipyGlyala)2O2H

+
; 12 – CodipyGlyala; )   0,0÷0,05: 13 – 

Co(GlyalaH)2; 14 –  Co(dipy)2(OH)2; 15 – (Co(dipy)2)2OH 2
3+

; )   0,0÷3,0·10
-8

: 16 – 

(Co(dipy)2)2OH2
2+

; 17 – (CodipyGlyala)2O2; 18 –     

CoxGlyalayO2 

      

   3,     

 ,    [10].   

    ,   ,  

     0,08-0,1  . 

  (CodipyGlyalaH)2
2+

2  1,23 10-1 

/ 3,  (CodipyGlyala)2 2 – 4,87 10-8  / 3,   = 8,21,  

(CodipyGlyala)2 2GlyalaH+ – 1,00 10-4 / 3   = 8,4. 

   (CodipyGlyalaH)2
2+

2  1,6 10-1 

/ 3,  (CodipyGlyala)2 2  2,097 10-8 / 3,  

(CodipyGlyala)2 2H
+ – 7,5 10-5 / 3,   = 8,16. 

    ( )– – 

    ( ):Glyala:dipy = 1:1:1  ( ):Glyala:dipy = 

1:2:1     CodipyGlyalaH+ 

      ,    CodipyGlyala 

  .     

CodipyGlyalaH+   . 
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   – – –   

    ( ):Glyala:dipy=1:1:1  

( ):Glyala:dipy=1:2:1     

     ,    

( ):Glyala:dipy=1:1:1     

     .     

    (CodipyGlyalaH)2
2+

2  

  .  (CodipyGlyalaH)2
2+

2  

      0,214. 

   

1.  . .      (II)- -

 / . . , .  ., . .  // . .  2003.  . 29.   2. 

 . 117 121. 

2.   (II)       

  / .  , . .  // . .  2003.  . 29,  2.  

. 113 116. 

3.  . .      

  ( ) / . . , . .  // .  2002.   6. 

 . 32 36. 

4.  . .  ( )    ,  

   / . . , . .  //   . 

:    .  2004.  . 77.  . 17 22. 

5.  . .    –  ( )  

   / . . , . .  // . . .  2006.   4. 

 . 81 84. 

6.  . .      

(II)  1,10-  / . . , . . , . .  // . 

.  1975.  .1,  10.  . 1346 1351. 

7.  .    / . .  

.: , 1975.  534 . 

8.  . .     / . . , . . 

 // . . 1150-XII 86, 1987.  21 . 

9.      / . . , 

. . , . .   .  : -  . - , 1978.  230 . 

10.       /  . 

. . .  .:  , 1979.  223 . 

   07.12.2012. 

 

 

. . , . . , . .    

     (II)-

-  

-        

   (II)- -       

   25
0

    0,1 (0,1  KNO3).    

,    ,    

,    ,   

        . 

 : , , ,  

,    

 



 1                                                               

 
91

Ju. Gannova, E. Furman, V. Katysheva THE IDENTIFICATION OF FORMATION 
CONDITIONS FOR OXYGENATED COMPLEXES IN THE SYSTEM COBALT (II)-GLITSILALANIN-
DIPIRIDIL 

The process of complexing and oxygenation in the system cobalt (II)-glitsilalanin-dipiridil in 
inert atmosphere and in ambient atmosphere at 25

0
 and ionic strength 0,1 (0,1  KNO3) is studied 

manometricly and by pH-metry. In the work geksohydrate of nitrate cobalt of qualification “chemically 
pure.”, dipiridil of qualification firms Chemapol, glitsilalanin of firms Reanal, 0,1 N a solution of 
oxyhydroxide of potassium of free from carbonaties were used. For research of balance water solution 
of salt of cobalt (II), glitsilalanin and dipiridil (a molar ratio 1:1:1, 1:2:1) with concentration 0,005 mole/l, 
was titrated by 0,1 N solution of KOH. Measurement of ion density of hydrogen ( ) made by means 
of millivoltmeter pH-metre -121. As an Indicator electrode, the glass electrode of type ESL-43-07 
served. 

We have proposed schemes of the equilibriums, including both formation mixed ligand, and 
homogeneous complexes for the systems cobalt ( )-glitsilalanin-dipiridil in inert atmosphere and in 
ambient atmosphere.   individual equilibrium constants of all stages of process were calculated. For 
calculations of values of equilibrium constants mathematical models of processes of complexing in the 
system cobalt (II)-glitsilalan-dipiridil in inert atmosphere and also complexing and oxygenation in 
system cobalt (II)-glitsilalan-dipiridil in ambient atmosphere in the form of systems of the nonlinear 
equations of mass balances on cobalt, glitsilalanin, dipiridil and the equations electroneutrality have 
been made. 

By means of standard software package Mathcad for model of the nonlinear equations under 
experimental data pH - metrical titration, and on the calculated values of logarithms of constants 
complexing and oxygenation for systems cobalt ( )-glitsilalanin-dipiridil and cobalt ( ) - glitsilalanin-
dipiridil -oxygen has been executed calculations of equilibrium concentrations of cobalt, dipiridil, 
glitsilalanin in inert atmosphere and oxygen atmosphere. Under the received data of equilibrium 
concentrations of cobalt, dipiridil, glitsilalanin in inert atmosphere and ambient atmosphere have been 
executed  calculations of equilibrium concentrations of complexes. By results of calculation of 
equilibrium concentrations of complexes distribution curves of concentration of complexes from  a 
solution have been constructed. 

Keywords: the complexing, ligands, oxygenation, an equilibrium constant, distribution curves 
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