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Abstract : Membrane formation mechanism by the phase inversion has been investigated in order to control
the membrane morphology. It was found that finger-like structures were obtained when the heat of mixing
between the solvent and non-solvent is exothermic, while sponge-like structures were obtained when they are
endothermic in polystyrenes as well as in polyimides (Torlon and polyimide made from 33'44'-
benzophenontetracarboxylic diahmydride and 1,4-phenylene diamine) membranes. This concept was applied to
control the morphology of polysulfone membranes simply by adding a solvent additive by adjusting the heat of
mixing. A crude, but simple, relationship between the heat of mixing and the exchange rate of the solvent
with non-solvent has been also developed.
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Fig. 1. Cross—section of polystyrene membranes obtained from the dope solution of different solvents in ethanol
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Table 2. Characteristics of the Polystyrene Mem-

branes
Phase |Cross-sectional | Phase | Cross-sectional
separation] morphology  |separation| morphology
Coagulant
ethanol water

Solvent

THF fast sponge fast sponge
Toluene |verv slow sponge - -

NMP fast finger fast finger

EA fast sponge - -
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Fig. 2. Heat of mixing of various solvents and

ethanol.
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Table 3. Gas Permeance and Selectivity of Mem-
branes
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solvent NMP |DMAc| NMP | DMAc | DMF | 7-BL

QO 161 120 74 07 38 1107
QN2 12119 | 66 | 03 20 9.7
QUOJAQMNY | 084 | 105 | 11 20 19 11

Q = permeance (x10° cm*(STP)/cm? cmHg sec)
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Fig. 5. Cross-sections of Torlon and PPl membranes obtained from different dope solutions.
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Fig. 6. Cross—sections of polysulfone membranes by using the solvent additives on the dope solutions.
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