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Abstract: Three polysiloxaneimide(PSI) as membrane material were prepared by polycondensation of three aromatic dianhydrides(6FDA, BTDA,
PMDA) with one siloxane-containing diamine(SIDA, aver. MW. 800). The PSIs were rubbery polymers containing 30~40 wt % of flexible siloxane
chains and exhibited low density, high fractional free volume and low surface energy. They were used for pervaporation experiments with 0.05 wt
% of four organic agueous solutions containing ethyl acetate, methylene chloride, trichloroethylene, and toluene, respectively. With increasing hydro-
phobicity of organic solvents, both pervaporation selectivity and permeation flux increase.
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Scheme 1. Chemical structure of monomers and synthetic route
of polysiloxaneimides.
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Figure 1. Schemataic diagram of pervaporation apparatus.
PI : pressure indicator PC : personal computer
GC : gas chromatograph 1 ! temperature indicating controller

2 : feed pump 3 ¢ membrane cell
4 : mass flow meter 5 ! auto sampling valve
6 : cold trap 7 @ vent to atmosphere

8 ! vacuum pump
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Table 1. Intrinsic Viscosity, Glass Transition Temperature and
Imidization Temperature of Polysiloxaneimides
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Figure 2. TGA thermogram of polysiloxaneimides.

Table 2. Surface energy of Polysiloxaneimides

Contact angle Surface energy

i (deg) (dyne/cm)

Monomer pair Sllox(an“: ‘;%ntent < ynerem
° Water Methylene » ¢
Iodide 7 7 7

30.78
6FDA-SIDA " Flyorine content 1145 700 1805 004 1809
(wt %): 9.43

BTDA-SIDA 34.24 1065 705 2218 043 2261
PMDA-SIDA - 3187 1157 718 1644 006 1650
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Table 3. Density and Fractional Free Volume of Polysiloxane-
imides

Molecular weight . Fractional free
Monomer pair  of repeating unit De?gS}gna()p) volume
(Dalton) (FFV)
6FDA-SIDA 120821 1.093 0.190
BTDA-SIDA 1086.20 1.062 0.168
PMDA-SIDA 982.09 1.041 0.174

MM BTDA-SIDA
m PMDA-SIDA

6FDA-SIDA

10 20 30 40
Scattering angle (20 )
Figure 3. The wide-angle X-ray diffractograms of polysilo-
xaneimides.
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Table 4. Pervaporation Properties of Polysiloxaneimide Membranes 150 ym Thick for 0.05 wt % of Aqueous Organic Solutions at 30 C

Solubility 6FDA-SIDA BTDA-SIDA PMDA-SIDA
. Molar volume ;
Organics (cm/mol) in water R 7 7 7
[+) P P
(wt %) 2 of/w (kg/mzhr) @ ofw (kg/mzhr) @ ofw (kg/mzhr)
Ethyl acetate 985 824 165 0.008 164 0.005 173 0.007
Methylene chloride 639 2.00 287 0.024 2719 0.017 2899 0.022
Trichloroethylene 90.2 0.11 5447 0.037 4983 0.027 5948 0.035
Toluene 1068 0.067 8935 0.047 5289 0.031 9169 0.041

TS, A0 A7 E, 199
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