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Abstract: Pervaporation separation of toluene from water were studied using hydrophobic copolyimide membranes. The
copolyimide membranes were prepared from 4,4-(hexafluoroisopropylidene)diphthalic anhydride (6FDA) and two diamines
(polysiloxane diamine (SIDA)/2-(perfluorohexyl) ethyl-3,5-diaminobenzene (PFDAB)). The pervaporation properties for tol-
uene/water were investigated in terms of mol ratio of SIDA/PFDAB in polyimide membranes. Sorption- and diffusion-re-
lated properties were measured to analyze the permeation properties in solution-diffusion theory. It was found that as the
SIDA content in the membranes increased, sorption of toluene and sorption selectivity of toluene/water increased due to
high affinity of siloxane moiety toward toluene. Diffusion coefficient of toluene and diffusion selectivity of toluene/water
also increased with SIDA content due to high free volume of siloxane moiety. As the results, the permeation flux and per-
vaporation selectivity increased markedly from 0.005 kg/mzh to 049 kg/mzh and from 9 to 6380, respectively.
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Fig. 1. Schematic illustration of the method used in pre-
paring the polyimides.
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Fig. 2. Schematic representation of pervaporation apparatus.
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Table 1. Physical Properties of Five Polyimides

Polyimides Intrinsic viscosity Density Surface free energy d-spacing Fractional free volume
(mol%) (dL/g) (g/em’) (dyne/cm) A) (vol%)
SIDA100 0.82 1.09 18.1 8.4 19.0
SIDA75-PFDAB25 0.80 1.17 18.6 7.1 18.8
SIDA50-PFDABS0 0.61 1.27 19.2 63 18.7
SIDA25-PFDAB75 0.55 1.40 20.2 5.6 18.5
PFDAB100 0.60 1.60 21.1 55 183
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Fig. 3. Degree of sorption of the polyimide membranes.
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Fig. 4. Sorption selectivity of the polyimide membranes.
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