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Abstract — Porous polypropylene membranes were prepared by a thermally induced phase separation method in super-
critical CO,, where polypropylene and Camphene were used as raw materials. The porosity of polypropylene membraneswith
10 wt% polypropylene concentration was 78, 80, 73% by using methanol, ethanol, and n-buthanol as an analytical solvent,
respectively. The tensile strength increased with an increasing polypropylene concentration, where it was 0.17 kg,/mm?
a 10 wt% polypropylene concentration. The extraction rate for Camphene increased with time and Camphene was
removed 94% in 5 min. It increased with an increasing temperature and was 99% at 45 °C, however, decreased with an
increasing temperature at higher than 45 °C. The extraction rate increased with an increasing pressue up to 150 bar, how-
ever, decreased dightly with an increasing pressure over 150 bar. The extraction rate had a relation with the solubility of
Camphene in supercritical CO,.
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Fig. 1. Preparation of porous polypropylene membrane by a ther-
mally induced phase separation method.
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Fig. 2. Schematic diagram of an experimental apparatus.
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Table 1. Porosities of polypropylene membranes with an increasing
polypropylene concentration by using methanal, ethanol,
and n-butanol (Unit: %)

PP concentration

10wt% 20 wt% 30 wt%

Solvent
Methanol 78 76 74
Ethanol 80 76 71
n-Butanol 73 69 64
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Fig. 4. Relationship between tensile strength of membrane and strain
with an increasing polypropylene concentration of (a) 10 wt%,
(b) 20 wt%, and (c) 30 wt% in 10 min at 35°C and 150 bar.
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Fig. 3. Cross section images of the membr anes prepared with polypropylene concentration of (a) 10 wt%, (b) 20 wt%, and (c) 30 wt% in 10 min at 35°C

and 150 bar.
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Fig. 5. Relationship between extraction rate of Camphene and time
in supercritical CO,at 45 °C and 150 bar in the presence of 10
wt% polypropylene concentration.
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Fig. 6. Relationship between extraction rate of Camphene in super-

critical CO, and temperaturein 10 min at 150 bar in the pres-
ence of 10 wt% polypropylene concentration.
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Fig. 7. Relationship between extraction rate of Camphene in super-
critical CO, and pressurein 10 min at 45 °C in the presence of
10 wt% polypropylene concentration.
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ABI|=
m, : mass of the solution absorbed in the wet membrane [g]
m, : mass of the dry membrane [g]
p : porosity of the membrane [%]
P : pressure [bar]
P : saturation pressure [bar]
T : temperature [°C]
\% : volume [cm?]
X : solubility [mol %]
Jz2lo|A E&}
0, : density of solutions [g/em?]

Pp : density of the polypropylene [g/cm?]
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