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Abstract The modelling and optimization of Methyl Ethyl Ketone (MEK)-Cyclohexane (CH) separation process were
performed using pressure-swing distillation with a low-high pressure column and a high-low pressure column
configuration. The optimization was performed for the number of theoretical stages, and the location of the feed tray
of low column and high column to obtain high-purity MEK at the top. The total reboiler heat duty at the low-high
pressure column configuration and high-low pressure column configuration were at 11.7667 Mkcal/h and at 10.3484
Mkcal/h, respectively. The results showed that total reboiler heat duty could be reduced to 12.05% using a high-low
pressure column configuration.
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Fig. 1. Vapor-liquid equilibrium diagram for the MEK-
Cyclohexane system at low pressure and high

pressure.
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Fig. 2. Schematic drawing of pressure-swing distillation
for low-high pressure column configuration.
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Fig. 3. Schematic drawing of pressure-swing distillation

for high-low pressure column configuration.
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Table 1. Feedstock information

Component Composition mole
Methyl Ethyl Ketone 0.55
Cyclohexane 0.45
Contents Value
Total flow rate, Kmol/h 100.00
Temperature, K 298.15
Pressure, kPa 1.50
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Fig. 4. Total reboiler heat duty of low-high pressure
columns based on various mole percentages of
MEK in low-pressure column.
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Fig. 5. Total reboiler heat duty of low-high pressure
columns based on various mole percentages of
MEK in high-pressure column.
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Fig. 7. Number of theoretical stage base on various
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Feed tray location

Fig. 9. Total reboiler heat duty based on various feed
tray locations for high-pressure column.

Table 2. Simulation results based on various design
variables at low-high pressure columns

Design variables Low pressure High pressure
column column
Number of theoretical stages 20 20
Feed tray location 5 6
Reflux ratio 0.7018 1.0358
Reboiler heat duty, Mkcal/h 3.3752 8.3915
Pump heat duty, kcal’h 17,407.7386
Purity of MEK at top, Mol.% 54.0 58.0
Purity of product at bottom, wt%|  99.91(MEK) 99.88(CH)
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tray locations for high-pressure column.
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tray locations for low-pressure column.

Table 3. Simulation results based on various design
variables at high-low pressure columns

Design v High presure | Low presu
Number of theoretical stages 20 20
Feed tray location 6 8
Reflux ratio 0.8503 0.7659
Reboiler heat duty, Mkcal/h 6.9769 33715
Pump heat duty, kcalh 12,429.4927
Purity of MEK at top, Mol.% 575 525
Purity of product at bottom, wt% 99.88(CH) 99.91(MEK)
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Nomenclatures

T : absolute temperature [K]

P : pressure [kPa]

R : gas constant [J/gmole K]

v : molar volume [mB/gmole]

x,; and y;: liquid and vapor phase mole fraction of component %
fi and fi liquid and vapor phase fugacity coefficient of

component ¢ in mixture
: activity coefficient of component %

3

S

: fugacity coefficient

a : energy parameter in SRK equation
b : size parameter in SRK equation
T, : Critical temperature
P, : Critical pressure

« : alpha function
N : number of data points

P vapor pressure of component i

;5> Qs by by s B4

i “jio Vip Vi

NRTL model

binary interaction parameters in
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