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Abstract—Thin film composite (TFC) membranes for the oxygen enrichment were prepared.
Poly(dimethylsiloxane) was used as a coating material and polysulfone was utilized for a porous support
membrane. The thickness of the coated layer was 4-6 wum and that of the porous polysulfone support mem-
brane was about 60 pm. The permeabilities of oxygen, air and nitrogen increased linearly with the increase
in the pressure difference(P;) but the selectivity was independent of the pressure difference. The effects of the
operating parameters (pressure ratio P, and cut §) on the air separation were investigated for the different
mixtures of oxygen and nitrogen as the feed stream. The extent of the oxygen enrichment increased with the
decrease of the pressure ratio and cut. Oxygen was enriched upto 28% in the permeate stream under the con-
dition such that the values of pressure ratio, cut and oxygen mole fraction in the feed stream were (, 171,
0.01 and 0,21 respectively. The ideal separation factor(a*) of this TFC membrane was 2,03 and the
permeability of oxygen was 1, 1x10"*[cm*(STP)/cm® - sec - cmHg],
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NOMENCLATURE

Membrane area, (cm2)
Flow rate, [cm3(STP)/seC]

Pressure, (kg/cm?)
3

= e

Mean permeability coefficient, [cm
(STP)-cm/cm? -sec-cmHg]

Pressure difference, (P,=P, P, )

High pressure, (kg/cm?)

How pressure, (kg/cmz)

Pressure ratio, (P.=P, /P, )

Permeability coefficient, [em3® (STP):
cm/cmz-sec-cmHg]
P./& : Permeability,
cmHg]

=

-

-2 2a-Ta-Ra -

°

[cm? (STP)/cm? -sec-

R : Universal gas constant, 1987 x 1073
[kcal/(gmole)(°K)]

S, : Solubility coefficient, [cm3(STP)/cm3.

cmHg]

Absolute temperature, (OK)

Critical temperature, (OK)

Free volume fraction of the pure polymer

SR

Mole fraction of the more permeable
component

Greek letters

a, : Overall separation factor
o* : Ideal separation factor

p  Isothermal compressibility
B, . Heads separation factor
B: . Tails separation factor

Y : Concentration coefficient
& : Membrane thickness, (cm)
[7} : Stage cut

Subscripts

F : Feed stream

P Permeate stream

=

Reject stream
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