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Sorption processes have been examined with participation of hard phase (physical adsorption, 
chemosorption, ionic exchange, chromatography). Static, kinetic and dynamic patterns of processes have been 
presented. 

: , , , , , .
Keywords: adsorption, ion exchange, chromatography, statics, kinetics, dynamics. 

,
. ,

 ( , ),
.

. �
( ,

). � ,
.

:
;

;
;

;
;

;
 ( );

.
:

1) .
2) .
3) .
4) .

, :
1) , .
2)  (  �  ( )). 
3) .
4) .
5) .
1.
1.1. 

, ,
. :

, / ;
, 2/ ;

;
� ;

, , .
: , , , ,

( ).
. , ,

,  SiO2,
Al2O3,Fe2O3, , .



,  43, .1146

,  Na-P1 [1]. 
, ,

.
1.2. 

* .

:

*=f( , )  (1) 

, , ,
.  � , , ,

, , , - .
,

 ( )[2]. 

.1 � 

,
 ( .1), , [4]. 

.,  [3]: 

: *=119,05 (2)

:                 *=6,74 1/03906                                                                                                          (3) 

,
.

,
, ,  Na+,K+,Ca2+ ,Mg2+,

,  ( ., ). 
1.3. 

:
;

 ( � ); 
 ( ) .

F ( - ),  (4) 



,  43, .1 147

 � , F � ,  � ,
; � �

.
, ,

,
. ,

=0.

 [4].  
1.4. 

( =f( ); =f( )). ,
, .

, ,
. , . ,

.

.  1 3

 8 ,  5,76 ,
.

2

. ,
� � ,

 [5]. 
.

( .2). .
,  Fe-  Cu-

, .
.

.
.

. 2 �  H2S  Fe-
 H2S  0,006 / 3: - ; - ; -

3.
, , -

. ,



,  43, .1148

, . . 3 
-2 [6]. 

, , .
 Hg2+  Ca2+.

.

.3 � 2+(1)  Hg2+(2) -2 
298 

4.  [7] 
-

.
. ,

.
, .

1. . ., . .
// - , - 2011. -  3/5 

(51). � . 26-32. 
2. . ., . . -

2012. � . . . � 180 .
3. . ., . ., . .

 //  « ». � 2011. - 700. � . 308-311. 
4. Petrus R., Akselrud G., GumnitskyJ., Piantkowski W.Wymianamasy w ukladziecialo stale � ciecz. � 1998. 

� Wud. Rzeszuw.Politechniki. � 365s. 
5. Stepova K., Gumnitsky Y., Maquarvie D. Mechanism andMathematical Model of H2S Chemisorption on 

Modified Bentonite// Chemistry and Chemical Technology. � 2009/ - 3. � . 169-172. 
6. . ., . ., . . // .- . . � 

1970. � . 19, 2. � . 323-326. 
7. AntosD., KaczmarskiK.,PiatkowskiW. Chromatographiapreparatywnajakoprocesrozdzielaniamieszanin. � 

Wyd.Naukowo-Techniczne. � Warszawa. � 2011. � 321s. 


