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   [1]   -

        

    .    [1] 

   K    ,  

    , -

      

C
 
, / 3, ,    

,   -   

 .  ,    

     d  

.      [1] -

   q(d
 
).  ,   [1] 

      

      -

,        

       

 ,       

      

150  –  175  ° .

     -

     -

   ,   

   20,    

  . ,  

      -

    

 C (t, pH)    -

 t    pH , 

   (t)   (t)    

.

    [1]   

,    -

    :
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          (2)

  –   /   / ; q – -

,    d
 
;  –  

,  / 3;  –    , 

     

,  .; k –     -

  – , / ;  –    -

  (  = 0,5    

   ); h –    -

,   (     

    ,   h  =  1·10–5 ); 

D –        

, 2/ ; h
D
 –    

      –  -

,  / .

  ,   -

 (2):

1.     -

    =  3,6 · 106 · 
 
,   –     

 , . 

    -

   ,   -

         

  (15 ),  8400 .

2.  q = q(d
 
) –     [1] 

,       

   K, / ,   

 ,    -

   ,  -

   : q  =  2,1 · 105 d   +  1400.

3.   ,  ., -

    :

 t –  , °C.

4.  D, 2/ ,     

    h
D 

, / ,   

      

 , ,   [2, 3]:

  –   , /( · ); 

a  =  0,86  –  10,00 / (4,70  –  Sc)3
=, b  =  0,0165  –  0,011Sc exp(–Sc) – 

 ; Re  Sc –  -

   ,    -

 : Re = vd
  

/
 

, Sc = 
 
/
 
( D),  , / , 

 , / 3 –     -

; G –    , / .

      

 (t), / 3,   (t), /( · ), 

  ( )    

t  =  40  –  300  °      

(t)  =  1001,3  –  0,0026t2  –  0,1569t; (t)  =  0,0308t –1,0259.

5.      

    t   

 pH  ,   

 [4],    40 – 300 °C -

    C (t, pH), / 3,

      (3)

 m, n, p – ,   -

       -

  :

t, ° m n p

8,0
40 – 150* 0,0188 2,4384 321,6100

150 – 300 0,0102 6,9738 1190,8000

8,3
40 – 150* 0,0153 2,3004 220,0400

150 – 300 0,0054 3,7749 659,9500

8,5
40 – 150* 0,0045 0,4888 102,6900

150 – 300 0,0012 1,3557 304,5500

8,7
40 – 150* 0,0048 0,5701 67,7370

150 – 300 0,0012 1,0986 232,7400

8,9
40 – 175* 0,0013 0,1782 33,4750

175 – 300 0,0010 0,7579 146,3600

9,0
40 – 175* 0,0011 0,1021 20,4610

175 – 300 0,0019 1,1084 172,7800

9,2
40 – 150* 0,0027 0,3368 19,0500

150 – 300 0,0009 0,5586 93,3330

9,4 40 – 300 0 0,0104 6,6066

9,6 40 – 300 0 0,0089 4,2359

10,0 40 – 300 0 0,0040 1,4210

* – .

 C (t, pH)     

     .  1,  . 

   C    -

  (3)    -

  .

6.   k(t), / ,   

    :

 A  E
a
 –   

, / ,     -

, / , (     
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     [3]  

 A = 8,45·1017 / ; E
a
 = 148 500 / ); 

R = 8,3145 /( · ) –   -

.

   K   

     , 

   (   

    )   -

  . .

      

(  20)    (   -

)  .  -

      

     

 ,      . 

    -

, ,     

    ,   -

     -

   .  -

      9.908 – 85  

   ±0,01 .   

      -

       

 .   -  

( )     -

     . -

 ,     

    .  

 K   ,  

 ,    

0,02  –  0,05 /       ( -

  0,03 / ).

     

      

  
 
, t, , h, d

 
, G,  

   .  

 t,      ,  

 G –  ,  -

     .  

    K   

 0,01 – 0,07 / ,    -

    . .

      -

       

   t    

pH,      , 

   : d   =  325  ; s  = 8 ; 

G = 3,6·105 / ;  = 8400 ;   =  0,5; h = 1·10–5 ; 

 = 7800 / 3.    K(t, ) 

  .  1,  .    

      -

   150  ° , . .    -

      . 

    -

   ,       

     

 t  150 ° ,   

      -

.    K(t, )  

-    . 

  

  

 -

 [4] 
  

pH 7,00 – 9,50 8,74 8,70 9,60 – 10,00

, 

/
 0,050 0,022 0,025  0,020

, 

/
– – 6,5  3,0

, 

/
– 94,0 10,8  1,0

. 1.    C  ( )   

  K ( )   t   

 pH  :

1 –  = 8,0; 2 –  = 8,3; 3 –  = 8,5; 4 –  = 8,7; 5 –  = 8,9; 

6 –  = 9,03; 7 –  = 9,15; 8 –  = 9,2; 9 –  = 9,4
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     .  ,  

  > 9,2   ,   -

  pH = 9,6 – 10,0    

      

      -

.

   (  = 8400 )   

   .  

    

 60 ° .  ,      

     8,7, ,  . 2, -

   K  0,02 / .

     

  8,0 <  < 10,0   -

  60 °    . 2 (  

   ).  

    pH = 9,6 – 10,0 

       

  .

   (2)    

  .   

      

  <  9,5       

  (  –  -

  Cl –  SO
4
2  –,   

       -

 ,    -

).      

     

.     

     

    .    

      

       -

 (1)   w
 
,  , 

       

 K.  w     

       -

       

 ,   -

 (       ).

   w     -

     20  

 . ,     

      

     

.  8,5 <  < 9,0    

t  =  60  °   (   -

  = 8400 )      

  w  = 9,0.  ,   -

     9,5   

    -

, . . w  = 1    9,5.  -

       

,      -

 w     .

.     

      

  =  8,0 – 10,0    -

.      

  .    

     -

  40 – 150 °    .  

   (  ,   -

),       -

  t  150 ° .  ,   

pH  =  9,6     

      -

.    60°  -

       -

   =  8,0 – 10,0     

  >  9,6      

   .   -

     -

  .    

 ,      

  <  9,5,   (1)     -

    w  .  

  60 °     

  8,5  <    < 9,0    -

     (1)  -

      w  = 9,0.
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