MEEEENSR&E A44, A1E, 77-85, 2001.2
J. Korean Society of Industrial Application, Vol.4, No.l, 77-85, February, 2001

H| ] 3 Polysulfone ] (PS/PES/PPS)u} Al Al 2% <lx}9
dg 2 AANFH 54
Physical Properties and Permeation Characteristics of
Polysulfone group(PS/PES/PPS) membrane
for Gas Permeation

il o &)’
Young-Hae Park’

<Abstract>

This paper was to investigate the preparation of polysul
fone(PS), polyethersulfone(PES) and polyphenylsulfone(PPS)
membrane. The thermal property of PPS was higher than
that of others. From the result of SEM, the concentration
of polymer was found to have a significant effect on the
structure of membrane, and the structure of membrane
made of PES is found to have regular micell form of
asymmetry. Permeability and selectivity for oxygen and
nitrogen gas in the air were analyzed by GC. Permeabilities
of the membrane made of PES for oxygen and nitrogen in
air, 15 and 07(x10°[en*(STP)em / cnsecemHg)), respectively
was higher than that of others. and Selectivity of the
membrane made of PPS for oxygen to nitrogen gas in air
was 2.9.

Key words @ Oxygen enrichment membrane, Polysulfone
membrane
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Fig 1. Chemical structure of poly sulfone
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Table 1. Properties of polysulfone

—

Polyphenylsulfone

Polysulfone Polyethersulfone
Specific Gravity 1.24 1.34 1.29
Water Absorption . a
3 % 541 % 0.37 %
(at 24 h) 0.3 % 0.54 7
Melt Flow at 343C 6.5 g/10min. 20 g/10min. 17 g/10min.
Tensile Strength 70.3 MPa 83.0 MPa 70.0 MPa
Tensile Modulus 2.48 GPa 2.60 GPa 2.30 GPa
I'ensile Elongation at 50 100 % 65 O 79 o r
Flexural Strength 106.2 MPa 111.0 MPa 91.0 MPa
Flexural Modulus 2.69 GPa 2.90 GPa 2.40 GPa
Heat Deflection 3
T rature at 18 MPa 174 € 204 C 20T °¢
coclicient. ot 56 x 10°mm/mm + C |49 x 10°mm/mm + C 56 x 10mm/mm - C
____Thermal Expansion
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IFig. 6. SEM photographs of (a) PES 5w1%
(b) PES 10wt% and (c) PES 20wt%

S . W

PSZ@x c@. 8k X1P.2K 3.00:m

(c)

Fig. 5. SEM photographs of (a) PS 5wL%
(b) PPS 10wt% and (c) PS 20wi% PPSS%
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NOMENCLATURE

A : Membrane area,(cm®)

C : Gas Concentration

D;: Diffusion coefficient for species 1
Jiv fulx of species i

L. : Flow rate,[cm’(STP)/sec]

P : Pressure,(kg/cm®)

P :Mean permeability coefficient,

[em*(STP) em/cm’sec cmHg]
P4: Pressure difference,(Pg=Py-PL)
Pi: High presaure,(kg/cmz}
P.: How pressur&,(kg/cmg)
P, Pressure ratio,(P,=P./Py)
P.,: Permeability coefficient,
[cm*(STP) cm/cm® sec cmHg]
P./6 : Permeability, [em*(STP)ecm’secemHg]
R ! Universal gas constant,
1.987% 10 [Kcal/(g mole)(K)]
S © Solubility constant
So: Solubility coefficient,
[em®(STP)/ecm” emHg]
T : Absolute temperature,(K)
T : Critical temperature,(K)

v;: Free volume fraction of the pure polymer

X ! Mole fraction of the more permeable
component

Greek letters

ag: Overall separation factor
a’: Ideal separation factor

B : Isothermal compressibility
Bi: Heads separation factor
Bo: Tails separation factor

Y . concentration coefficient
6 : Mambrane thickness,(cm)
B : Stage cut

Subscripts

F ! Feed stream

P ! Permeate stream
R : Reject stream
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