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.    NZn 
  5  30 .% ( . 1).  (a- -

)      
   -
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   Sg  0.4  0.5 2

 
( . 1).     

   -
   ,     

  .
  -

    IPC-Compact 
(  , ).  -

       
 0.1  KOH (pH 12.89),   -

    -
 « . .»    -

  « . .».  
   :

1.     -
   300    E  = –1.1   

    -
 .
2.     -

    Ag(I)  
  (34    

100 %-       
 Ag2 )    = 0.56 . 

     -
    -
    Ag(I)    

0.1  KOH [18].
3.       -

      -
    -

  .
4.    -

     
1  –1     E0 

 .
     

  2   
   E0    

 20 ,     
 (  3)   -

    -
    (  4).

    
    

 1.        Ag-Zn (a- ) 
    NZn

NZn, .% 5 10 15 20 30

Ag5Zn Ag10Zn Ag15Zn Ag20Zn Ag30Zn
, 2 0.40 0.44 0.43 0.42 0.48
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    Ag15Zn  Ag30Zn   

0.01 M HNO3 + 0.09 M KNO3 (pH 2.16), -
     -

  « . .»   
   « . .». -

    :
1¢.     -
   240 c   -
 E  = –1.1 ,    

,    -
   .
2 ¢ .   -
   60   

 1
SD = 0.4 , 2

SD = 0.5   3
SD = 0.6 .  

     
 ( . 1)   -

   -
  .

 ,    -
  1¢  2¢,  -

     -
   (  1–4).

   Y (   -
)     

    -
     Q  

     Qa:
Y = Q  /Qa.  (1)

   -
     

 :
L = YMqa /(zFr),  (2)

 M  r –     ; 
qa –   ; z –  -

,   ; 
F = 96485 · –1 –  .

    -
     

  JSM 6380LV  -
  INCAx-sight 250 (JEOL, -
)*.     -

    -
 20 .

3.   
3.1     
Ag-Zn    

 ,   -
 0.1  KOH     

Ag-Zn    = 0.56 ,  
 ,     

 ( . 2 ).    10–20 s -
     

.
 (2),    Ag2O 

  34    
100%-      -

  ,  20  –2.  
. 2  ,     -

     , -
    -

 , .
 ,   5–10 , -

    , -
  -  

 ( . 2 ).  , -
        -

,   [19]   
 -    

.  ,     -
      

    .
      -

     -
 Ag2

2Ag + 2OH– = Ag2O + H2O + 2e–, (3)
      :

Ag + 2OH– = Ag(OH)2
– + e–. (4)

 ,   , -
    

    -
,      :

*     -
 ( ) .

. .   .   ,     Ag-Zn...

. 1.    
Ag-Zn  0.01 M HNO3 + 0.09 M KNO3
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Zn + 2OH– = ZnO + H2O + 2e–; (5)
Zn + 2OH– = Zn(OH)2 + 2e–; (6)
Zn + 4OH– = Zn(OH)4

2– + 2e–. (7)
     pH (> 10) 

  :
ZnO + OH– + H2O = Zn(OH)3

–;  (8)
ZnO + 2 OH– + H2O = Zn(OH)4

2–. (9)

3.2.   
     

  -
  0.1 M KOH    

     -
    , -

   -
  ( . 3).  NZn  10 .% 

   0  
       
   ,   

 Ag(I),   .  
     -

 0     
.   ,  -

     . 
  0    

  Ag(I):

Ag2O + 2OH– + H2O = 2Ag(OH)2
–. (10)

     
       

    -
 [20–22].

3.3.    Ag-Zn
,   -

 Ag15Zn  Ag30Zn  0.01 M HNO3 + 0.09 M KNO3 
   SD,   

.    -
  . 4a   Ag15Zn.   

     
 ,    -

   .  
    -

 ( . 4 )    -
     

    [15, 16]:

  

. 2.      Ag-Zn   (a)   -
 ( )  0.1  KOH   = 0.56 

. 3.     
Ag-Zn     0.1  KOH
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A
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1 2 1 2 1
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 (11)

 I – , t – , z  –  -
,     -

 , NA–  
     , 

DA = Dv Nv –    
     , 

Dv –   , Nv – -
 , Sg –  -

  , Vm –  
 , R = 8.314  –1 –1 – -

  , T = 298  – -
, h – .

   -
,  2.55·10–5  1.05·10–5 .%  -

 Ag15Zn  Ag30Zn ,  
    -

      
     -

  [16].
   DA, -

  (11)   i,t–1/2-  

   ,    
ESD ( . 2).  - -

  ,    
   

 ( . 2),  ,   
  .

3.4.    Ag-Zn 
  

,   0.1 M 
KOH      -

   ,   
  ,   

    (    
).      

 ,   
    

   .  ,  -
     -

    -
        .

3.5.     
  

 ,  
      -

. 4.   Ag15Zn   ( )   ( )    -
  SD  0.01 M HNO3 + 0.09 M KNO3

 2.    DA     Nv 
   Ag-Zn     ESD

ESD, DA 1018, 2 -1 Nv 104, .%

Ag15Zn
0.40 3.8 1.0
0.50 8.1 2.1
0.60 12.2 3.2

Ag30Zn
0.40 0.7 0.09
0.50 1.1 0.1
0.60 2.7 0.4

. .   .   ,     Ag-Zn...
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     -
     , -

  . 5 .
   -

  (3)–(7),  ,  
     

EAg(I) = 0.32–0.36    -
  Ag(I).   -

 ,     -
,    

–1.0 ,     -
 /    

  (~ –1.3 ).  ,  
      -

   ,    -
     

.
   -

 20-      
  ,   -

     ( . 5 ).   
  Ag(I)    

,    Ag20Zn  Ag30Zn -
 . ,    

 0    EAg(I) 
 Ag2O.  ,  -

     -
   (10)   -

   .
     
 (  1¢  2¢),   0  EAg(I) 

     
  ,  

   ( . 5 ).  -
     Ag(I), 

    

  ,   ,  -
  .

3.6.      
  Ag(I)

   -
  (1)      
 (2)   Ag2O,  
      Ag-Zn, -
  . 3  4.   Qc, -

   Ag(I), -
    -
 ( . 5a, , )     E0 

  = 0.20 .
     

    ( . 3) ,   -
,      -
  . ,   -

  Ag(I)  32  5.8   -
  Ag  Ag30Zn.     

     -
    -

.  ,   
   , -

  ,    
 ,   ,   

,    , 
.

 20-     -
    (1)  -

   Y*    (2)  
 L*    ( . 3),  

    -
     -

 .
     

 ,   

. 5.      Ag-Zn    
  = 0.56    : ( )    ( )      

   ,        
  Ag15Zn ( )
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 ( . 4), ,   ,  -
,      .  

   ,   -
    

 ,      -
  Ag(I).

3.7.    

  -
 ,     -

       -
,   -

     ( . 5), 
      

.
 ,   , 

  120 ,    -
   .  - -
    

 Ag15Zn  Ag30Zn   ( . 6 , )   
  ,    -

    E2
SD ( . 6 , ). 

      
   ;  -

   .    -
       

     
       -

 .
 ,   -

 ,     
     -

   ( . 6). , 
     -

  Ag-Ag  0.409  0.403  
  NZn  0  30 .% [23].   , 

     
  .

   ,  -
 ,   -

,      -
   ( . 6).   

 3.    Y   L  Ag(I),     
    

NZn, . %
      
Y, % L, Y*, % L*, 

0 94.4 32.0 89.1 30.3
5 70.7 24.0 65.5 22.3

10 39.4 13.0 28.7 9.6
15 28.0 9.5 28.2 9.6
20 24.6 8.4 8.1 2.8
30 16.2 5.8 5.4 1.8

 4.    YSD   LSD  Ag(I),    Ag15Zn 
 Ag30Zn   

NZn, . % ESD, YSD, % LSD, 

15
0.4 53.2 18.1
0.5 47.9 16.3
0.6 43.3 14.7

30
0.4 12.4 4.2
0.5 8.1 2.8
0.6 3.5 1.7

 5.   ( .%)        

Ag5Zn Ag10Zn Ag15Zn Ag20Zn Ag30Zn

 
Ag 93.77 89.32 85.99 77.84 71.36
Zn 6.23 10.68 14.01 22.16 28.64

 
Ag 54.23 61.66 52.45 38.50 40.27
Zn 2.90 8.30 7.81 11.23 15.86

42.87 30.03 39.74 50.27 43.87

. .   .   ,     Ag-Zn...
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     Ag(I) 
,  ,    -

    
.    -

       
     -

      -
  .

4. 
1.     

     -
    Ag-

Zn (a- ),    ,  -
   -
       -

 ,   Ag(I).

2. -    -
    ,  -

- ,  -
,    -

   -
,      Ag(I) 

       
 .   ,  

     
   -

 .
3.  Ag(I),    

  -   (a- ) 
   ,    -

     -
 ,     -

.

. 6. -   Ag(I),      Ag15Zn (a), ( )  Ag30Zn 
( ), ( )  0.1  KOH   = 0.56    (a), ( )      2

SD = 0.50  ( ), ( )

 6.  d  Ag2O    P    

Ag Ag5Zn Ag10Zn Ag15Zn Ag20Zn Ag30Zn

 
d, 350 200 170 180 200 170

P, -2 13 13 13 21 28 21

E1
SD d, – 95 100 90 90 100

P, -2 – 111 44 101 68 79

E2
SD d, – 160 110 110 120 100

P, -2 – 44 59 59 87 70

E3
SD d, – 90 100 95 90 95

P, -2 – 70 70 71 67 60
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