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Abstract: Polysulfone membranes were prepared via the phase inversion process. With propionic acid as a nonsolvent
additive, polysulfone casting solutions were solidified in an isopropanol bath. Propionic acid (PA) worked as a thermody-
namic enhancer for phase separation and as a rheological suppressor for kinetic hindrance. Morphology of the prepared
membranes significantly varied with propionic acid content in the casting solution. The dense skin layer, which was identi-
fied in the membrane prepared without PA, almost disappeared in the membrane prepared from PA 10 wit%. With 30 wt%
PA, the membrane revealed the morphological gradient from a nodular skin structure to a sponge-like substructure, includ-
ing the finger-like cavity. Water permeability increased with PA content, and polyethylene glycol rejection decreased with
the nonsolvent content.
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Fig. 1. Schematic of polysulfone membrane preparation
process.
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Table 1. Cloud Point Data of Polysulfone Casting Solu-
tions

Solution composition (wt%) IPA content at cloud

PSF PA NMP point" (g)/(wt%)
0 85 14.89/27.13
10 75 11.62/22.51
P 20 65 7.96/16.60
30 55 420/9.50

* Solution composition is based on 6.0 g PSF.
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Fig. 4. Cross sections of polysulfone membrane prepared
by isopropylalcohol immersion precipitation with: 0 wt%
(a), 10 wt% (b), 20 wt% (c), and 30. wt% propionic acid
(d) in a casting solution.
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Table 2. Viscosity of Polysulfone Casting Solutions

Additive content (wt%) rpm cP Torque (%)
0 W% 50 248.3 19.4
’ 100 2502 39.1
20 364.8 11.4
PA 10 wt% 50 369.9 28.9
100 380.8 58.5
20 467.2 14.6
PA 20 wt% 50 472.3 36.9
100 4742 74.1
10 774.4 12.1
PA 30 wt% 20 780.8 244
50 788.5 61.6
—O— PA Owt%
A4 —O— PA 10wt%
20 \ —A— PA 20wt%
A4 —7— PA 30wt%
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Fig. 5. Effect of propionic acid addition to polysulfone
casting solution on water permeability (Operating pres-
sure: 3 kgt/em?).
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