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Abstract: Poly(vinylidene fluoride) (PVDF) membrane surfaces were modified using surface modifying macromolecules
(SMMs). The Zonyl BA-L as SMM was used and the various PVDF membranes containing 0 to 2 wt% SMM were
prepared. The resulting membranes were characterized through SEM, contact angle measurements and pervaporation separa-
tion of water-ethanol system. SMM layers were created in the surface regions of PVDF membranes by SEM images and
the contact angles were increased more than untreated PVDF membranes. The pervaporation was carried out at 50, 60 and
70°C, and the PVDF membranes containing 1 and 2 wt% SMM were used for 10, 20, 50 wt% water in the binary wa-
ter/ethanol mixtures and pure water. PVDF/2 wt% Zonyl BA-L membrane showed the permeability 5.3 g/m’hr and separa-
tion factor 287 at 50°C for water : ethanol = 10 : 90 solution.

Keywords: pervaporation, contact angle, water-ethanol mixture, poly vinylidene fluoride (PVDF), surface modifying
macromolecules (SMM), zonyl BA-L
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PVDF (M.W.=440,000) Dimethylacetamide § | Zonyl BA-L(M.W.=443)
1 |
Stirring for atleast 6hr at 60°C
10 wt.% PVDF Solution 1,2 wt.% Zonyl BA-L Solution

Stirring for at least 4hr at 60°C

PVDF/SMM 1, 2wi.% Solution

*Casting
*Drying for 1 days at 36°C

PVDF/Zonyl BA-L membrane

Fig. 1. Preparation process of PVDF/Zonyl BA-L membrane.
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Fig. 2. Schematic diagram of pervaporation apparatus.
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Fig. 3. The sectional view of pervaporation cell used in
this study.
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Fig. 5. SEM images of PVDF/Zonyl BA-L membrane as
a function of various Zonyl BA-L contents ; (a) 0 wt%
Zonyl BA-L, (b) 1 wt% Zonyl BA-L, (¢) 2 wit% Zonyl
BA-L.
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Fig. 6. Pure water permeation with Zonyl BA-L contents ;
operating temperature - (@) 50°C, (4) 60°C, (W) 70°C.
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Fig. 7. Flux and separation factor of PVDF/Zonyl BA-L
{0, 1, 2 wit%) membrane against various operating tem-
peratures for water : EtOH = 50: 50 solution.
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Fig. 8. Flux and separation factor of PVDF/Zonyl BA-L
(0, 1, 2 wi%) membrane against various operating
temperatures for water : EtOH = 20: 80 solution.
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Fig. 9. Flux and separation factor of PVDF/Zony!l BA-L
(0, 1, 2 wt%) membrane against various operating tem-
peratures for water : EtOH = 10:90 solution.
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