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|Example 08.03 SLE of Benzene - Ethanol Using UNIQUAC
problem: Calculate the solubility of benzene(2) in ethanol(1) at 260 K. The activity
coefficients in the liquid phase should be taken into account by the UNIQUAC
equation.
general _ _ _
OIS kPa := 1000Pa dm := 0.lm R := 8.31433 ol
and
definitions:
input data .
ncomp = 2 1:= 1..ncomp
0 —43.04
T:= 260K = K
(384.09 0 )
T, = 278.68K

J
Ahy, = 9952 —
2 mol

2.1055
ri=
3.1878

8

1.972
2.400

J



Solution

First calculate the activity (x*y) of solid benzene at T = 260K:

—Ahy,
T
Inxyy := R 2(1 - —j Inxy, = —-0.3086

Inxy
Xypi=¢ : xypy = 0.734

Now we need a function to calculate the activity coefficients as f(x,T) using UNIQUAC:

y(x,T) := | for ie 1..ncomp
for je l..ncomp
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Tijj(—e

for ie 1..ncomp
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We use the root function to find the mole fraction of component 2 for which the liquid
activity is equal to the solid activity in the mole fraction range from 0 to 1. As a starting
value we set the mole fraction to the solid activity.

X2 = xyp

1 -x2
rootl:xyz—y[( 0 ),T:|2-x2,x2,0,1:| x2 = 0.244
1-x2
Y ,T|p =3.016
x2

For a graphical representation, this calculations can be defined as function of temperature

X2 :

A, T starting value for root
x2(T) = exp -
R-T Tm2 x:=.5
1 -x
x2(T) = rootl:xyz(T) - y[( j,T:|2 - X,X,0, 1:| T:= 170K.. 280K
X

x2_ideal(T) = xyp(T)
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