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Abstract: Membranes are used to separate pure gas from gas mixtures. In this study, three different types of mass
transport through a membrane were developed in order to investigate the gas separation capabilities of a
membrane. The three different models typically used are a lumped model, a multi-cell model, and a discretization
model. Despite the multi-cell model producing similar results to a discretization model, the discretization model
was selected for this investigation, due to the cell number dependence of a multi-cell model. The mass transport
model was then used to investigate the effects of pressure difference, flow rate, total exposed area, and
permeability. The results showed that the pressure difference increased with the stage cut, but the selectivity was
a trade-off for the increasing pressure difference. Additionally, even though permeability is an important
parameter, the selectivity and stage cut of the membrane converged as permeability increased.
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Table 1 Membrane properties and component

permeances
Variables Physical Value

Number of fibers 800
Length (m) 0.38
D; (mm) 0.40
A (m?) 0.38
L _CH4 (kmol/hr.bar.m?) 2.00 X 10*
L _CO, (kmol/hr.bar.m?) 827 X 107
Pressure ratio 25
Temperature ( °C ) 25
Feed in (Xcua:Xco2) 0.65:0.35
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