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The familiar Kremser-Brown equation (1 ) for simple 
countercurrent, extraction columns can be applied to col- 
umns that have a central feed by considerin the com- 

rium and operating lines can be assumed to be straight 
lines, the Kremser-Brown equation can be used to relate 
the compositions of the streams entering and leaving the 
section below the feed and also to relate the stream com- 
positions for the section above the feed. Material balances 
can then be used to combine the two relationships. If an 
extracting solvent containin a distributing solute is fed 

the bottom of the column ( t / F  # 0 and x‘F = O),  the fol- 
lowing relationship can be derived: 

pound column to be two simple columns. If t 1 e equilib- 

to the top of the column an % pure scrub solvent is fed to 

An analogous expression for the case of an impure scrub 
solvent and a pure extracting solvent ( y F  = 0, x’F # 0 )  is 

The eneral case, in which distributing components are 

intermediate stage, is essentially the equation presented 
by Smith (2, 3). The above equations can be deduced 
from Smith‘s by assuming the solute content of either 
the scrub or extracting solvent is zero. If both scrub and 
extracting solvents are pure, Equations (1) and ( 2 )  re- 
duce to 

fed to t a e top and bottom of the column as well as to an 

(3) 
Ey‘l 1 - A  
R X F  1 - A + A B  
-= - f =  

Tables of functions that greatly facilitate the use of the 
above equations in hand calculations have been prepared 
and are available as a report ( 4 )  of Argonne National 
Laboratoiy. The parameters f and g have been tabulated 
as functions of the extraction factor, the scrub factor, and 
the numbers of extraction and scrub stages. Because re- 
coveries are usually specified, tables of the extraction fac- 

tor CY as a function of f, p, n, and n’ have been listed also. 
These tables are analogous to the familiar graph ( 5 )  that 
can be used to solve the Kremser-Brown equation. Prob- 
lems involving two distributing components can be solved 
readily b hand calculations with the use of these tables 

is also described in the report. 
combine dr with a straightforward, graphical technique that 

NOTATION 
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= y/x = distribution coefficient in extraction sec- 

= distribution coefficient in scrub section 
= flow rate of raffinate solvent in extraction section 
= flow rate of scrub solvent in scrub section 
= flow rate of feed solvent in principal feed 
= flow rate of extracting solvent 
= number of extraction stages 
= number of scrub stages 

tion 

- 

f = (1-A)/(1-AAAAB) 
1 

= ~ - A + A B  
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= concentration in feed or scrub phase 
= concentration in extract phase 
= E K / R  = extraction factor 
= R’/EK‘ = scrub factor 
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