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The Equations (1) and (2) are used to calculate the permeability of the membrane as fol-
lows:
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where J; is the flux, —

— Ny s the molar volume at standard temperature and pres-

sure (¢cm?), t is the experiment duration (s), A is the cross surface area of mem-

cm3.cm

brane (¢m?), P; is the permeability, < , but the unit of permeability is known as

cm?
barrer, 1 is the thickness of membrane (Cm) and AP; is the partial pressure difference of

each gas,( cm Hg). Equation (3) is used to calculate the selectivity of CO2 with respect to
CHas as follows:
Pco
2
a=— 3
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Where i represents CHas. The data in Table S1 are needed to calculate the permeabil-
ity and selectivity values.

Table 1. Data needed for calculations.

Parameters.
Mole fraction of CHs in feed, yCHa,feea= 0.95
Mole fraction of CO: in feed, yCO2feed= 0.05
Thickness of membrane casted by CF, I = 0.0132 cm
Thickness of membrane casted by THF, I = 0.0116 cm
Permeate volume, V = 92 cm?
Cross surface area of membrane, A = 14.52 c¢m?
Duration of experiment, t = 10800 s
Atmospheric pressure, Pam = 1.013 bar
Gas constant, R = 83.1447 barlm;:
Operating temperature, T= 293.15 K
Pressure of Feed, Pteca= 1-10 bar (gage)
Pressure of Helium, Pue= 1.5-2 bar
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Pressure of Permeate, Pperm= The pressure of the sample taken from GC bar
Total pressure (PHe+ Pperm), Protat= bar
Density of membrane = ~1.24g/cm?
Calculating number of moles of Helium as follows:
PyV
n =
He RT
Calculating the total number of moles as follows:
n _ P TotalV
Total RT
Calculating number of moles in permeate as follows:
n _ P PermV
Perm RT

Calculating number of moles of CO: in permeate as follows:

Ncoz2 = Nperm X Yco2,feed
Calculating the mole fraction of CO: in permeate as follows:
Ncoz

Ycoz,perm =
Nperm

Calculating the partial pressure difference of CO:z as follows:
AP¢p, = Ycoz,feed X Pfeed,Abs — Ycozperm X Protar

Calculating the flux of CO:z using Equation (10) as follows:

Nco2
Jcoz = t A

Same procedures will be done to find the permeability of CHa
The selectivity of CO: is calculated using Equation (11) as follows:
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