CE 407 Notes
Countercurrent Contact

Absorption: outcomes of different schemes for gas-liquid contact

1.0 mol of a contaminated gas stream (composition 90 mole percent air, 10
mole percent benzene) is contacted with 2.0 mol of an absorption oil in order
to remove some of the benzene. Determine the benzene mole fraction in the
exiting gas stream for each of the three schemes indicated below. Neglect any
evaporation of oil, as well as dissolution of air in the liquid. The equilibrium

relation is y = 2.5 .
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MatLab Code to solve these equations:

>

v

# The two unknowns are Vbenzl and Vbenz2
=

# Equation (5) can be written as f1(Vbenzl,vBenz2) =~ 0,

# where Fl(Vbenzl,Vbenz2) is the function
#
f1 := (Vbenzl,Vbenz2) -> Vbenzl / (0.9 + Vbenzl)

- 2.5 * (Vbenz2 - Vbenzl) / (2 + Vbenz2 - Vbenzl):

where £2(Vbenzl,Vbenz2) is the function

z..

:= (Vbenzl,Vbenz2) -> Vbenz2 / (0.9 + Vbenz2)
- 2.5+ (0.1 - Vbenzl) / (2 + 0.1 - Vbenzl) :

i

# Solve the two equations simultanecusly for the two
# unknowns

3

fsolve({£f1(Vbenzl, Vbenz2) = 0, £2(Vbenzl,K Vbenz2) = 0},

{Vbenzl, Vbenz2},
{Vbenzl = 0..0.1, Vbenz2 = 0..0.1});

4

# what fun! i

. —
{ Vbenz1 = 03871656720, Vbenz2 = 07226536409 |

Equation (6) can be written as £2 (Vbenzl,vBenz2) = 0,
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