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The results of research on water softener using the ion exchange zeolite filter 
Bonecrusher-ION-Zeolite-100-2. Stoliarenko G., Kostyghin V., Vashchenko V. Presents results 
of experimental research of laboratory water filter KOSTOL-ION-ZEOLITE-100-2 of continuous 
operation with moving layer that provides for simultaneous implementation of two processes: the 
countercurrent ion absorption and absorbent regeneration.  Keywords: water, soft, ion exchanger, 
sorption. 
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1 170 90 3,4 3,4 0 
2 170 90 3,4 2,5 2,2 
3 170 90 3,4 2,0 3,8 
4 170 90 3,4 1,9 4,3 
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 ,   
,  -

 (1/ );  t-  ( ). 
   (1): 

:   -
   
 ; -

  - Cf(t);  
 –Sf;   

 -l . ;  -
,   

 –k* ;  
 Q ;  -

 *= k*  l .  Sf / Q ; 
   , 

    -
 :V0;   -

: Q ;   -
 : Q , q=(Q + 

Q )/ t;   
     : 

f0;    
   : m*. 

: 1.   
    

  Cf(t)  ; 2. 
  -

  f . 
: 

1. m/ *=- V Cf(t)+ m*; 
2. m/ *V0 =- V Cf(t) /V0 + m*/V0; 
3. m/ * V0dt =- V Cf(t) /V0dt + 

m*/V0dt; 
4. (1/ *)dCf(t) =- V Cf(t) dt /V0dt + m* 

dt /V0dt; 
5. (1/ *)dCf(t) =-q Cf(t) dt /V0 + m* dt 

/V0; 
6. (1/ *)dCf(t) =(-q Cf(t) /V0 + m* /V0)dt ; 
7. dCf(t)/(-q * Cf(t) /V0 + *m* /V0)= dt ; 
8. (– V0/q *)d(-q */V0Cf(t)+ *m* 

/V0)/(-q * Cf(t) /V0 + *m* /V0)= dt ; 
9. – V0/q *ln(-q */V0Cf(t)+ *m* /V0)= 

t +lnC* 
10.  – V0/q *ln[(-q */V0Cf(t)+ *m* /V0) 

/ C*]= t ; 

11.  ln[(-q */V0Cf(t)+ *m* /V0) / C*]= -
(q */V0)t ; 

12. (-q */V0Cf(t)/C*+ ( *m* /V0)/C* 
=exp{-(q */V0)t}; 

13. Cf(t)= (m*/q)-(V0 C*/(q *))exp{-(q 
*/V0)t}; 

14. Cf0(0)=(m*/q)-(V0 C*/(q *), 
 Cf0(0)=Cf0; 

15. C*=[(m*/q)- Cf0] ( q */V0); 
Cf(t)= (m*/q)-[(m*/q)- Cf0] 

exp{-(q */V0)t}.               (2) 
  ,  

m*/q= f   q */V0=   
( .2.1)  : 
Cf(t)= (Cf0 - f ) exp- t + f .    ( ) 

  ,   = q k*  
l .  Sf / (Q  V0)  k = 
q k* /V0   = k  
l .  Sf / Q . 

  ( .2.2)  
  -

   
H0(t)= ( 00 – 0K) e- t + H0k  

 ( ) 
     

 : 
H0k = (H00 Q  – qeEC ) /Q  , 

 qe –  -
  ( 3/ ); EC –  

   ( -
/ 3); Q  –  

 ( 3/ ). 
  -

 ,  , -
  :  

H00 Q   qeEC.                       (6) 
   

:  
 = k  l .  S / Q  ,        (7) 

 k  –  -
; l .  –  -

  ( ); S  –  -
  ( 2); Q  - -

  ( 3/ ). 



   6  -   
 

 

153 
 

   -
  (6), . .  -

  .  -
    -

   3,  = 
0,135 -1, (  k  = 0,0077 -2) . . -

 (1)     
 : 
H0 = 3,4 e –0,135t .            (8) 

  5  -
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 (8). 
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