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Abstract The permeation properties of plasma polymer membranes were studied for permanent gases such as He,
H,, O, N, CHs and condensable vapors such as CO,, C,Hs, C3Hs. The plasma polymers were prepared by the
discharge of microwave or radiofrequency(RF) wave. Hexamethyldisiloxane (HMDS) vapor was used as a monomer
for plasma polymerization. In HMDS plasma-polymerized membranes prepared under microwave discharge, the
permeability coefficient was dependent of the kinetic molecular diameter of the permeate gases. Additionally the
membranes showed higher O»/N, permselectivity compared to the plasma polymers from radiofrequency discharge.
On the contrary, in the HMDS plasma-polymerized membranes prepared under radiofrequency discharge, the
permeability coefficient was dependent of the critical temperature of the permeant gases. The membranes showed
high selectivities of C;Hs and CsHg over N,. The permeability coefficient of plasma polymerized membranes prepared
under microwave discharge was dependent of the molecular diameter of permeant gases because of high crosslinking
density of the membrane. However, the crosslinking density of the plasma polymerized membranes prepared under
RF discharge was lower because the energy density of RF wave is weaker than that of microwave. Hence, the
permeability of RF plasma polymerized membranes became dependent of the critical temperature rather than
molecular diameter of the gases.
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Fig. 1. Schematic diagram of the microwave plasma
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Fig. 4. A plot of the permeability coefficient of permanent
gases vs. kinetic molecular diameter in the
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Table 1. The kinetic molecular diameter and the critical
temperature of permeant gases and condensable

vapors
kinetic critical
permeate molecular temperature
diameter( A) K]
CH4 3.80 190.6
N, 3.64 126.2
permanent gas 0, 3.46 154.6
H, 2.89 33.2
He 2.60 52
CO, 3.30 304.2
condensable vapor CoHy 3.90 283.1
C3Hs 4.30 369.9

Table 2. The permeability coefficients of permanent
gases and the O»/N, selectivity in plasma
polymers from microwave and RF discharges

permeability x 10"
permeate membrane from membrane from
microwave discharge RF discharge
He 144.5 149.2
H, 120.42 167.32
0, 17.21 31.57
N, 528 12.14
CH4 1.71 19.42
Sengi\izity 3.26 2.60
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Fig. 6. A plot of the permeability coefficient of
condensable vapors vs. kinetic molecular
diameter in plasma polymers from microwave
discharge
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Table 3. The permeability coefficient of condensable
vapors and the selectivity of vapors over N,
in plasma polymers from microwave discharge

permeate permeability x 1 0" pei;;lvsai:/(;\t]iz‘)/ity
CO, 65.26 12.36
CoHy 3.90 0.74
C3Hs 1.6 0.30

Table 4. The permeability coefficient of condensable
vapors and the selectivity of vapors over N,
in plasma polymers from RF discharge

lectivi

permeate permeability x 10" per(rz»s;chtlz\)nty
CO, 98.21 8.08
CoHy 69.35 5.71
C3Hs 192.4 15.85
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