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Abstract: Polyurethane-polysiloxanes (PU/PDMS) was synthesized using 4,4’-diphenylmethane diisocyanate (MDI) and
1,4-butanediol (BD) to overcome the weakness to the organic chemicals. The composite membranes were prepared onto
porous poly(tetrafluoroethylene) (PTFE) supports. In vapor permeation experiments, the flux increased with increasing
operating temperatures and feed concentrations while the separation factors showed the opposite trend, so-called ‘trade-off’.
In this study, the effect of the flux on the operating temperatures was not severe since the content of the soft segments is
fairly higher than that of the hard segments. The composite membrane type of PU/PDMS maintained high flux and
separation factor as well when comparing with the dense type membranes.
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a - Feed Tank
¢ - Micro Pump
e - Permeation Cell
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d - Heating Oven
f - 3 way valve
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Fig. 1. Schematic diagram of vapor permeation apparatus.
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Fig. 2. Configuration of the vapor permeation cell.
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Fig. 3. SEM images of PTFE substrate membrane Fig. 4. SEM images of PU/PDMS-PTFE composite mem-
(a) surface (x3000), (b) surface (x5000), brane (a) surface (x3000), (b) surface (X 5000),
(¢) cross (X1000), (d) cross (>x2000). () cross (X 1000), (d) cross (X2000).
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Fig. 5. Effect of feed toluene concentration on flux and
separation factor through PU/PDMS-PTFE composite mem-
brane.
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Fig. 6. Effect of feed 1,2-dichloroethane concentration on
flux and separation factor through PU/PDMS-PTFE com-
posite membrane.
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Fig. 7. Effect of feed hexane concentration on flux and
separation factor through PU/PDMS-PTFE composite
membrane.
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Fig. 8. Effect of operating temperature on toluene flux

through PU/PDMS-PTFE composite membrane.
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Fig. 9. Effect of operating temperature on 1,2-dichloro-
ethane flux through PU/PDMS-PTFE composite membrane.
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Fig. 10. Effect of operating temperature on hexane flux
through PU/PDMS-PTFE composite membrane.
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Table 1. Activation Energies of VOCs (KJ/mole)

Toluene 1,2-dichloroethane Hexane
100 ppm 3.94 4.73 0.24
300 ppm 3.22 3.31 2.06
500 ppm 0.33 1.60 3.01
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