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 542.61 
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     , , 
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    ,  , ,     

    .     

        

.         

         

    ,    ,  

  ,    ,  

, ,  . 

      . . .   

  . .    70-   20 .     

       . 

,     ,      

  .     ,  

     (     

)    ,       

    .       

 ,  ,   : , 

, ,  ,      

   17- 20  C21-C25.      

  . 

     ( )    

   ,      

    ,    

      -   .   

    . .  [1,2].    

  .       

 -   ,    (Ka,HR), 

  (KD,HR),   (K2),   

      [1].   

   17- 20, C21-C25    , . . 

      .   

   1.  ,     

,HR          .  

(1)        

     [1]: 
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pKa,HR = 2,35 10
-2

Cn – 2,3 10
-3

t + 4,754,   (1) 

 n –       ; t - . 

         

      ,   , 

   .   ,   

          

. 

 

 1 – -      [1] 
 

 

 

t , º  , / 3 

(t=8

0 º ) 

, 

104 /  

(t=80 º ) 

,HR 

(t=80 

º ) 

KD,HR 

(t=8

0 º ) 

K2 

(t=

80 º ) 

 

11 23  ( ) 

44 0,860 2,94 4,85   

 

13 31  ( ) 

58 0,855  4,89 4,32 102 8,60 

 

15 31  ( ) 

63  2,52 4,95 8,44 102 9,15 

 

17 35  ( ) 

70 0,840 2,31 5,00 1,06 103 9,60 

 17- 20 48 0,884 4,66 5,08 57,80 1,40 

 C21-C25 55  3,62 5,12 92,50 2,04 

        

: 

-   (La(III), Ce(III)  (IV), Pr(III), Nd(III), Sm(III), Eu(III),(II), 

Gd(III), Tb(III), Dy(III), Ho(III), Er(III), Tm(III), Yb(III)  (II), Lu(III)), , , , 

, (III), (III) [1] 

- (IV), (IV), (III) [3],  

- , (II), , , (II), (II), (II) [4], 

- , (III), (III),  (III) [5],  

-  (III) [9].  

       . 

       

 -   (D),   (R, %), .  - 

 ,      ( ),    

: lgD = f(pH); lgD = lg( HR); lgD - npH = f(lgCHR), pH1/2 = f(lgCMe), pH1/2 = f(lgCHR). 

        -  

       . 

          

    ,      

-  ,       :   

, ,      ,   

       .  

      : 

-        2-3 . 

         

    ; 

-       ,    

 .         

 ,   « »  ,   

.    ,     
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; 

-         ( 12)  

 ( 18)          

      1-2     

    ; 

-           

 ,           

   ,      

  .  

-     60-90°       

     ; 

-            

 ; 

-        

 100-200.       

     ,   « » 

,       

  ,     .   

   , . .     

,       1000-1200 [4].  

        

   .        

       .   

   - , ,   

 . ,         

 ,     ,    

     .    ( n) 

  : 

nMeRDHRaHRDn KnnpKK ,,, lglglg  

        2. 

        

       . , 

        

        

 .         

    .    

   : 

1)       ; 

2)     ; 

3)      ; 

4)        . 

       : 

Me
n+

. + 
2

sn
H2R2 .  MeRn·sHR . + nH

+
.  (2) 
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 2 -     ;  

  ( n),  (KD, R)    ( ) 

 
 

 

 

 

 

 

 

 

lg n 

 

lgKD,MeR 

-lgKex  

 

 

 

Zr(IV) 0,1   2,6-7,0 22,9 3,40 5,14 (ZrR4)2 2 

Th(IV) 0,1   3,0-7,0 20,4 3,44 6,15 (ThR4)2 2 

Fe(III) 0,1   3,5-7,0 16,9 3,54 6,12 FeR3 3HR 2 

Sc(III) 0,1   3,8-7,0 18,3 3,47 6,37  2 

Cr(III) 0,1M  4,1-5,5   -2,30 CrR3 9 

Ag 0,1   4,2-7,0 6,4 2,65 4,2 AgR HR 4 

Al 0,1   4,7-6,8 14,2 3,39 8,92 AlR3 3HR 5 

Y(III) 0,1   4,8-7,0 14,4 3,39 9,06  2 

La(III) 0,1   4,8-6,8 13,9 3,51 9,81  2 

Ca 0,1   6,5-7,0 4,2 1,95 10,64  2 

Pb(II) 0,1    10,9 3,22 7,91 PbR2 2HR 4 

Mg 0,1    3,8 1,82 11,12  2 

 

       .   

     ,     

  : 

1)       ; 

2)   H
+
   ,      

 ; 

3)      . 

 : 

HR .  H
+

. + R
-

. 

Me
n+

. + zH2O + (n-z)R
-

.  Me(OH)zRn-z . + zH
+

.  (3) 

  : 

zn

Me

z

H

zn

Me

n

z

Hznz

R

aD

RMe

aROHMe
K

nn .

.

.

..

][][][

])([
 

  Men+ -   
n+

,    -

,  [R
-
],     ,  

    : 

zn

MeHRMe

zn

a

Hz

H

n CznC

K

a
aD

K
])([

1

.

 

])(lg[)(lg1lg)(lglg
.

n MeHRMe
a

H CznCzn
K

a
znzpHKD   (4) 

        ,  

   z   (4). 

 z     lgD   (pH),  

])(lg[)(1lg)()(
.MeHR

a

H CznCzn
K

a
znzpH . 
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 z       lgD    

  ])3(lg[)3(])([
.CrHR CzCzHR .   

     .     

       [9]. 

     ex, 1/2, -

     .   

    ,   

    .       

     : Bi(III) > Zr(IV) > Ce(IV) > Th(IV) > Fe(III) > 

Sc(III) > In(III) > Ga(III) > Y(III) > Ln(III) > Al > Ag(I) > Cu(II) > Pb(II) > Cd > Zn > Co(II) > Ba 

> Sr > Ca > Mg.  

         , 

          

   .      

   ,    .  

 ,       

( -2-   ( 2 ),  ( ),  

( )),       (2,2- , -

)       (  

 ,       

).  

        

          

.  

        

  – 2   2      

.        

 .       , 

    [5,7,8]. 

       –   

           

  –     ,    

.       

     .     

         [4].  

           < 

  <   <  .    

           

     8-9.     

   -          

      .  

         

   [6].        

   ,    17- 20, , 

, n- , . ,    

        

.     ( ),   

        

.       

  .  

       3. 
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       .  

     ( )    

     .    

,     .   

          

   . 

 

 3 -        

  

 
  

   

lgKex   

 

 

Ag 

Cu(II) 

Zn 

Cd 

Pb(II) 

Co(II) 

Ni(II) 

-   1,81 

1,84 

3,84 

2,14 

2,30 

2,74 

2,50 

AgAmA 

MeAm2A2 (Me – Cu, Zn, Cd, Pb) 

MeAm3A2 (Me – Co, Ni) 

4 

Cu(II) 

Zn 

Cd 

Pb(II) 

Ni(II) 

 3,58 

6,28 

5,60 

4,43 

7,65 

Zn 

Cd 

Pb(II) 

-  6,50 

6,03 

4,70 

Ga 

In 

2  (HR) 0,81 

0,35 

GaR3 

InR3 3HR 

5 

Tl(III)  ( ) 1,46 [ ]TlCl4 

Pd(II)  4,34 [(TOA-HCl TOAH]2PdCl4 6 

1- -2,5- -

-4- ;  

  

 1- -2,5-

-4-

 ( ) 

3,40 PdOx2SO4 

(VI)  2,14 [ H]2MoO4 7 

2  2,13 HMoO3HR2 2HR 

Ti 

Zr 

2  1,27 

3,64 
TiOR2 2HR 

ZrOR2 

8 

Ti 

Zr  ( ) 

4,39  

5,07  

TiOCl2·2   

ZrOCl2·2  

Cr(III) 

Cr(VI) 

2  3,30 CrR3 3HR 9 

 

  

 (  – 

R4N) 

2,96 

3,20 

[ H]CrO4  

(R4N)HCrO4 

Re(VII)  10,14 R4NReO4 3R4NBr 10 

 

          

   - ,   ,  

  ,      . 
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 ( )   ( )   

  - .  

      -    

,    ( ,  ,  

« » , );    ( - )  

   .   .  

        

      .   

 , ,    , 

   . 

   -  ,   

   ,   -

 . 

 

 

 

1.  . .         

  : . .  . .  . . .: 02.00.02. – - : , 

1981. - 25 .  

2.  . .         

 : .      . .  . . .: 02.00.02. – 

: , , 1997. - 79 .  

3.  . .   (III),  (IV),  (IV)     

  : . .  . .  . . .: 02.00.02. – - : 

, 1989. - 22 . 

4.  . .       

     : . .  . .  . . 

.: 02.00.02. – : , 1992. - 21 . 

5.  . .          

  : . .  . .  . . .: 02.00.02. – : , 1997. 

- 22 . 

6.  . .        

      : . .  . .  . . .: 

02.00.02. – : , 1999. - 23 . 

7.  . .   (VI)      

    : . .  . .  . . .: 02.00.02. – : , 

2006. - 20 . 

8.  . .   (IV)   (IV)      

  : . .  . .  . . .: 02.00.02. – : , 2008. 

- 20 . 

9.  . .    (III)   (VI)     

 : . .  . .  . . .: 02.00.02. – : , 

2010. - 21 . 

10.  . .         

  : .  . .    (Ph.D): 6D0011.- , 2011.- 

138 . 

 

      

    

 

. . , . .  
 

  ,       

       .  

         

          

 . 30   -        

  .  

 



 

EX

 

 The

of various na

theoretical re

determination

of analytical 

 

 

 

 

 

 

 

,

 

 

. 

 

 

( ) 

 

 

 

 

, 

XTRACTIO

 efficiency of

ature as a me

egularities of 

n of metals in

chemistry of 

543.5 

 

 

 

, 

,  

 

 

  19

  

 

 

 

, , 

 

N OF META

f application o

etal extraction

f extraction of

n natural and t

al-Farabi Kaz

  

 

 

 

 

 

  

 

,   

 

968 .  

.). 

  (  

  (

.  

 

ALS BY MEL

CHEM

E.V

of higher carb

n agents is sho

f metals by m

technogenic m

zNU during 30

 

Ku

. 

 

 

 

100  

 

 

 

 

 1 – 

 

 

 . 

 

139

LTS OF EASI

MICAL ANA

 

V.Zlobina, A.I

bonic acids an

own. The com

melts has enab

materials. The 

0 years are gen

  

 

.

 

urbatovap @

 
 

 

  

, 

 

 

, 

 

  

 

 

  

 

 

 

  

ILY FUSIBL

ALYSIS 

I.Zebreva 

nd also of thei

mplex of expe

bled the deve

results of the 

neralized.  

 

  

  

@gmail.com

 

 

, 

 

  

 

 

  

),   

). 

, 

 

 

 

LE ORGANIC

ir mixtures wi

erimental inve

elopment of n

researches ca

-

 

  

  

 

. , 

 

 

  

 

 - 

 
   

 

 

 

.  

C SUBSTAN

ith differentia

estigations an

new combine

arried out at th

, .

 

  

 .

 

 

 

 

 

 

  

 

NCES IN 

ating additives

nd established

d methods of

he department

  

 

  

.

 

 

  10

 

1 (

 

 

  

 

 

s 

d 

f 

t 

 

 

 

 

0 

 

 

 

 

 

 

 

 

 


