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In a recent paper(1) Lee and 
Kammermeyer point out that it 
would be desirable to derive a 
theoretical equation for the locus 
of the point of maximum concen- 
tration of the intermediate com- 
ponent in a distillation a t  total 
reflux for  a ternary system of con- 
stant relative volatilities. The fol- 
lowing note is a solution to this 
problem. 

With subscripts 1, 2, and 3 re- 
ferring to  the components in in- 
creasing order of relative volatility, 
the composition in the still may be 
given by XIS, X2s, and X38. The 
composition of the vapor rising 
from the nth plate is equal to the 
composition of the liquid falling 
from the plate above and is given 
by Y,, Y 2  and Y3 in the following 
modified forms of Fenske’s equa- 
tion. In  these equations the still 
is considered as the first plate. 

log Y2 = n log (2) + 

logY2 = d o g ( ; )  + 

log (g) + log Y1 (2) 

Although Equations (1) and (2) 
have a real meaning only fo r  in- 
tegral values of n (for columns com- 
posed of theoretical plates), it is 
convenient fo r  the present purpose 
to consider n as a continuous vari- 
able. As fractional theoretical 
plates frequently occur in design 
calculations this assumption intro- 
duces no new concept. Concentra- 
tions in a packed tower do, of 
course, change smoothly. 

At the maximum concentration 
of y2, 
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d l o g  Y2 -= 
a n  

Therefore when (1) and (2) are 
differentiated with respect to  12, 
the still composition being con- 
stant, 

-- d log YI - - l o g ( 5 )  (3) 
d n  

and 

-- d log Y1 - - l o g ( ; )  (4) 
d n  

If (3) is divided by (4) the result 
is 

dlogY3 Y1 dY3 - log (a*/a3) -=-- .-- 
dlogY1 Y3 dYi log (a2/ai) 

But YJ + Yz+ Yi = 1 

Therefore dY3+dYz+dY1 = O  

a t  the maximum of Yz,  dY2 = 0 

(6) 
dYs 
dYi Therefore- = - 1 

If (6) is substituted in (5) the 
following equation for the locus of 
the maximum is obtained, 

As was foreseen by Lee and 
Kammermeyer, this is the equation 
of a straight line passing through 
the origin. Although Equation (7) 
represents the dotted lines drawn 
by Lee and Kammermeyer in their 
Figures 1 and 2, i t  is not of the 
same form as the empirical equa- 
tion which they suggest. 
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