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Asymmetric nanofiltration membranes were fabricated from a ternary dope composition consisting 
of cellulose acetate (CA), formamide and acetone using a simple drylwet phase inversion process. In order to 
fabricate a high performance nanofiltration membrane, the effects of rheological factor of dope solutions, 
that is shear rate on the performance of nanof~tration membranes for water desalination has been studied. 
The membranes performances that are based on percentage of rejection of sodium chloride (NaCl) and fluxes 
with different concentrations of sodium chloride are reported. Generally, the percentage of rejection and 
fluxes were found to increase with increasing of shear rate until a critical level of shear rate is achieved. 
The experimental results showed that the fluxes were increased and percentage of rejection is decreased 
With sodium chloride concentrations. An optimum percentage of rejection and fluxes obtained were about 
56.76 % and 7.44 x lo4 d s ,  respectively. The optimum shear rate was found to be at 304 s'l. It was also found 
that membranes with shear rate below 152s" are not suitable to be used as a nanofiltration membrane due 
to their low mechanical strength. 
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ma1 shear rate. Further increase in shear rate does 
not seem to further increase molecular orientation. 

Effect of shear on membrane morphology 
The electron micrographs cross-section of 

the membranes is shown in Figure 7. As illus- 
trated, the NF membranes developed in this study 
comprised a dense skin layer with large finger- 
like porous substructure. As shear rate increases, 
there is a transformation from thick skin to thin 
skin. A relatively thick transition layer was ob- 
served in the membrane at lowest shear rate 
(152 i') and it also seems that the increasing 
shear rate will be cause a reduction of membrane 
thickness and a porous substructure. In addition, 
it also causes an increase in fluxes and decrease 
in rejection rate. However, beyond the critical 
shear rate, the surface pores became detrimental 
to the rejection rates. 

Conclusion 

The results showed that increasing of shear 
rate would increase the permeation flux and per- 
centage rejection of sodium chloride solutions 
significantly. These effects were found to influ- 
ence the structure of the active skin layer of 
asymmetric membranes. An increased of shear 
rate will result in a finger-like porous substruc- 
ture and also cause a reduction in the skin 
active layer thickness. The spectroscopy analysis 
provided evidence to suggest that increased mo- 
lecular orientation occurs in high shear rate. 
However, a critical shear rate exists beyond 
which molecular orientation will no longer be 
further increased. The results clearly suggested 
that there is an optimum shear rate that can 
induce a certain degree of molecular orientation 
to yield membrane morphology with an optimum 
separation performance. In this study, the NF 
membrane with pure water flux (8.02 x 1o4ds ) ,  
permeate flux rate (7.44 x lo4 + 0.0018 d s )  and 
a moderate percentage of rejection (56.76%) 
using NaCl solution with -500mgll concentration, 
suitable for a water desalination process, has 
been fabricated. 
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