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Modeling of Pressure Swing Adsorption Process for Oxygen Production from Air
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Abstract

The aim of this research is to develop the mathematical model for simulating the pressure swing
adsorption process and for finding the range of proper operating conditions for pure oxygen production.
The mathematical model was developed based on assumptions of ideal plug flow and rapid equilibrium. A
set of partial differential equations was developed and was solved by the method of line using Matlab®.

The simulation results were compared with those in the literature (Mendes et al, 2000) which employed a
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linear driving force model. The five variables examined were: adsorption pressure (3, 4.2, 5.1 and 7.1 bar)
production flowrate (0.1, 0.55 and 1.05 liters per minute), purge flowrate (0.5, 1.15 and 1.5 liters per
minute), cycle time (60, 180 and 240 seconds) and the addition of equalization step. The optimal
operating condition was: the adsorption pressure of 7 bar, the production flowrate of 0.1 liters per minute,
the purge flowrate of 1.15 liters per minute, the cycle time of 180 seconds with the addition of
equalization step. The predicted purity (oxygen plus argon) and recovery were 98.9% and 4.7%,
respectively.

Keywords: Pressure Swing Adsorption, Oxygen Separation, Equilibrium Model, Mathematical Model,
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A1IAATY lulasian
Lﬁumquﬁﬂm{lmﬁﬂ, d, 1.70 0.02mm | aoudaudududi, 1.880 mol/kg
ANMURUILUY, O 1160 kg/m’ Qs
ANUNIU, & 0.31 Aasfiuadies, by 0.2025 bar’
Lﬁ%ﬂﬁﬂuﬁﬂaﬁaLaﬁymaaIWia 20 nm
3197 2 anefilglunissiaesnszuanms
mM3s1889 Porog (02r) | teyee (S) toress () togs (S) Qproa Qpurge Myl
toow (S) tourge () (L/min) (L/min) ANUAL
112 42 180 40 50 0.1 1.15 laigi/ &
3/4 4.2 180 40 50 0.55 1.15 laigi/ &
5/6 42 180 40 50 1.05 1.15 laigi/ &
7/8 42 180 40 50 0.1 1.5 laigi/ &
9/10 4.2 180 40 50 0.1 0.5 g/ &
11/12 42 60 10 20 0.1 1.15 el / 4
13/14 4.2 240 40 80 0.1 1.15 g/ &
15/16 4.2 180 40 50 0.25 1.15 g/ &
17/18 3.0 180 40 50 0.1 1.15 laigi/ &
19/20 5.1 180 40 50 0.1 1.15 i/ &
21/22 7.1 180 40 50 0.1 1.15 laigi/ &
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