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Asymmetric polysulfone flat sheet membranes have been produced by a dylwet 
casting technique. The membranes were produced a t  different shear rate. Gas 
permeation properties were examined using pure hydrogen and nitrogen as test 
gases. Infrared dichroism was detected in all samples, the extent being greater in 
the high shear membranes. This suggests that the polymer molecules become 
aligned under high shear. Gas separation tests showed that the higher shear 
membranes exhibited greater selectivity (HdN,). Some of the membrane 
selectivities even surpass the intrinsic selectivity of the membrane polymer. 
Increasing shear rate during casting had decreased skin layer thickness and thus 
increased pressure-normalized flux. High-shear casting also enhances the 
molecular orientation in skin layer and, in turn, heighten selectivity of membrane. 
Therefore, correlation of rheological aspects with primay phase inversion 
parameters provides a potential platform to develop high performance asymmetric 
polysulfone membranes for gas separation. 
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INTRODUCTION 

Research is ongoing to enhance the pressure- 
normalized flux and selectivity of asymmetric 
polymeric gas separation membranes. Previously 
research into membrane production focused on the 
nature of polymer precipitation (Pinnau and Koros, 
1993; Termonia, 1995) allowing membrane to be 
produced with impressive gas separation 
performances (van't Hof et a]., 1992; Pesek and 
Koros, 1993). To achieve this a thin and effectively 
undamaged active layer is required and a number of 
fabrication techniques, which control the conditions 
of phase inversion in various ways, have been 
employed (Pesek and Koros, 1993; Sharpe et al., 
1999; lsmail et al., 1999). 

Development of integrally skinned asymmetric 
membranes by Loeb and Sourirajan in 1960's was 
a major breakthrough in membrane technology (Paul 
and Yampol' skii, 1994). An integrally-skinned 
asymmetric membrane consists of a very thin and 
dense skin layer overlaying on a thick and highly 
porous sub-layer, which is normally formed by phase 
inversion process (Bungay, 1986; Wang and 
Minhas, 1991). Previously research into membrane 
formation has focused on the phase inversion 
process parameters, which generally influenced the 
general morphology of the membranes, such the skin 
layer thickness and surface porosity. These 
parameters eventually the determining factors for 
membrane separation performance. In addition to 
phase inversion, it has also been recognized that 
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Ap Pressure difference across membrane (Pa) 

Pi permeability coefficient for gas i 
(m3(STP) m/m2 s- Pa) 

(P/l) Pressure-normalized flux or permeability for 
gas i (m3(STP)/m2-so pa) 

a 1dea1 separation factor or selectivity (unitless) 
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