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HCl, 15 % + HF , 2 % + CH3COOH , 2% +

) 0

: 
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Qt = Q0e- t ,
Qt t Q0

- -1.

1.1 
Qt/Q0

Qt/Q0
-3

1.17 2.48 3.96 5.67 7.70 10.0

0.9 90 42 27 19 14 10



0.8 190 90 56 39 30 22

0.7 305 144 90 63 46 36

0.6 436 206 130 90 66 51

0.5 592 279 175 122 90 69

0.4 783 369 231 162 119 90

- .

- -

-

2 O3 18,5;  Al2 O 3 25,4; MgO 0,9;CaO 0,8; SiO2

, 0
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71,3 %; 3; 
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- -Fe2O3 
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 = (n0 - n) / n0, 

0 - 



   

k / k0= (1- )m,  

0 - 

- (m = 2.8 - 3.3).   

. 0  

                      

                      

        1.2

    

k / k0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 

0.53 0.41 0.33 0.26 0.20 0.16 0.11 0.07 0.03 
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   .1.

3. 

1.3    

3 

(Qt : Q0) x  

100,%

5 50 250 0.01 97.0 

100 500  0.023 93.2 

150 750 0.035 89.9 
200 1000 0.047 86.5 

350 1750 0.08 77.9 

500 2500 0.116 69.1 
750 3750 0.175 56,1 

10 50 500 0.023 93.2 

100 1000 0.046 86.8 

200 2000 0.093 75.3 

350 3500 0.163 58.6 

500 5000 0.233 45.1 

15 50 750 0.035 89.9 



100 1500 0.07 80.4 

200 3000 0.14 63.6 

350 5250 0.245 43.0 

500 7500 0.35 27.5 

Qt Q0  - 

   

- 

   -

-

1.4. 

1.4 
-

1 0 3 1025 

2 33-35 

3 - 8.6-8.7 

4 K+ 550-565 

5 Na+ 10133-10166 

6 Ca2+ 380.8-400.8 

7 Mg2+ 1239.9-1288.5 

8 Ba2+ 0.1 

9 Sr+ 4.9 

10 Fe2+ 0.03-0.052 



11 NH+ 0.002-0.03 

12 Cl- 18613-19003 

13 HCO3
- 79.3-115.9 

14 Br+ 61.5-61.9 

15 SO4
2- 2608.5-2663.2 

16 CO2 9.0-15.0 

17 6.8 

18 3.5-7.0 

19 102 

  

- - 4-
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Fe FeO FeO (OH) Fe2O

3

Fe3O

4

Fe Fe(OH) FeS Fe9S1 Fe3S4 FeS2 



2 0

FeCO3 Fe3O4 Fe3O

4

FeO (OH)
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2.1.
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(
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) [1, 2] 

- 



[1].
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; 

( )

( ) 

( )
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2.
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2.1 

8,04 8,90 11,55

Fe 2O 3 6,90 6,36 1,71

Al 2O 3 14,90 13,31 34,77

CaO 2,31 2,18 1,99

MgO 1,40 0,51 .

Na+ 2,63 1,76

K+ 0,49 1,04 0,38

TiO 0,43 0,50 0,50

MnO 0,59 0,42 .

P 2O 5 0,20 0,32

SiO 2 59,71 58,25 47,26

SO 4 2- 0,72 4,03 1,14

Cl- 1,31 1,90 0,35
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2.2

( - ) 

+ 3,0 7,10 6,75

Na+ 59,98 17,29 .

Mg 2+ 0,24 6,82 .

Ca 2+ 0,56 1,04 0,52

H+ 6,04 5,82

63,78 38,29 13, 09
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(NaHSO4, K2S2O7,

Na2S2O7, (NH4)2S2O8) (NaHCO3, KHCO3 , NH4 HCO3).

- 

(

) 

2.3.     

 2.3

( -2 ) 



1 NaHSO4, 10% 0,95 13,33 3,20 1,39 

2 K2 S2 O7 , 8 %   0,98 10,25 - - 

3 Na2 S2 O7, 8 

%

0,92 9,52 - - 

4 ( NH4 )2 S2 O8, 

10 %

1,15 6,66 3,08 - 

5 NaHCO3,10% 8,85 9,09 4,54 4,00 

6 KHCO3, 10% 8,73 6,89 2,50 3,30 

7 NH4 HCO3, 

10%

8,65 8,33 2,70 3,63 
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