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Reviewed mathematical models that are most effective for determining the duration of the extraction 
process. Determination the equation for the time of extraction process. 

: , , , , -
, .

. .
. ,

, , .
, -

, , , .
-

, -

.
.

.
-

. -
 - , , -

, -
.

 [1] 
:

0,4'2

0,67

Pr0,87 ,
Re

r
E K

'Pr - ;
E - ;
K - ;
Re - ;
r - .

: 1)  ( ) ;
2) ; 3) ; 4)  ( ) -

 [2].   
 [3] . -

' , , -
:

* 2
1 1 ,D tU U x v v x
Bi m R

1/31/3
1

01 ; ;s m m

m s

C C C Cx
C C

sC - ;



,  43, .1 53

1C - ;
- ;

D - ;
R - ;
Bi  - .

( )U x ( )v x  ( .1): 
2

2
1 1 1 2 1ln ;
6 3 31

x x xU x arctg
x

31 ln 1 .
3

v x x

1 ( );U x 2 ( ).v x

. 1 � ( )U x ( )v x

.

1C kC ,
, 0 0 0r . , :

;C C

:
)( .C C

, :
1/3 1/3

1; ;
s s

C C Cx
C C C C

:
1/3 1/3

1; .
s s

C C Cx
C C C C

0 0 , 0x T :

* 2
10 1 0 ,D TC CU U v v
Bi m R

 "+" ,  "-" -
.

:

* 2 ,s

s

C C D T C Cf
C Cm R

s

C C
C C

- , .



,  43, .154

s

C C
C C

. 2. 

1 - ;  2 - .

. 2 � 

s

C

,
s

C C
C C

,  ( .2)

, T .
. , -

, -
, , ,

.

s

C C
C C

-

.

1. . . : ./ . .
, . . , . . , . . .; . . . . -

. - 3- . - . : " ", 1975. - 456  . 
2. . .  (  - ): , ./ . . -

, . . .- .: ." ", 1974. - 256 .
3. . . : , ./ . . , . . . -  

. : " ", 1977. - 232 .


