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Abstract . Composite gas-separation membranes were prepared by the plasma-polymerization coating
of hexamethyldisiloxane on the porous polycarbonate substrate membrane. The gas permselectivities
of oxygen against nitrogen were measured in terms of the operational parameters of plasma polyme-
rization and also of the post-plasma thermal treatment conditions. Plasma polymerization was carried
out under the discharge power of 20~80 W, system pressure of 50~100 mTorr, and the deposition
time of 15~25 min range. Through the optimization of these parameters, the permselectivity value
(Rg,/Ry,) of 4.67 and the permeation rate value(R,,) of 1.32X 10°cm*(STP)/cm?® - sec - cmHg were
obtained. It was found that the performance of this composite membrane was further-improved by

the post-plasma thermal treatment.
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Fig. 1. Schematic diagram of plasma polymerization
system. M : monomer reservoir, R : tubular reactor,
CE : coiled electrode, IM : impedance matching cir-
cuit, RFG : RF generator, G : Pirani gauge, N I liq.
nitrogen trap, VP : vacuum pump.
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Fig. 2. FTIR spectra of hexamethyldisiloxane (a) mo-
nomer and (b) plasma polymer.
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Fig. 3. Surface morphology of the composite memb-
rane coated with PP-HMDSIO(20 W/80 mTorr) for
a) 0 min.(bare substrate membrane), b) 1min, ¢) 3
min., d) 5 min., and e) 10 min.
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Fig. 4. Cross-sectional view of the composite memb-
rane coated with PP-HMDSIO(20 W/80 mTorr) for
a) 15min, b) 20 min., and c¢) 25 min.
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Fig. 5. The effect of W/Fm on the density of PP-HM-
DSIO.
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Fig. 6. The effect of W/Fm on the permselectivity of
composite membranes ; PP-HMDSIO was coated for
25 min. under the discharge power of 10~80 W range
and the system pressure of 30~100 mTorr range.
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Fig. 7. The effect of thermal-treatment time on the
permselectivity of composite membrane. O ' untrea-
ted, @ : treated for 10 min., A @ treated for 30 min.,
A : treated for 90 min.
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