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Abstract : The main objective of this study is to test the suitability of commercial poly
(vinyl chloride) (PVC) as a membrane material for ultrafiltration(UF) application, and
futhermore, to find the suitable conditions for the membrane formation. Asymmetric PVC
membranes have been prepared by immersion pricipitation technique, The functions and
chracteristics of the membranes could be adjusted by changing the molecular weight of
PVC, the composition of the casting solution, the kinds of the solvent and the precipitating
agent, and the temperature of the non-solvents, The water content within the membrane,
water flux, and solute (dextran) rejection were experimentally measured. In order to understand
the mechanism of membrane formation, the effect of the precipitation path on membrane
performance has additionally been investigated using the ternary phase diagram of the
polymer /solvent/non-solvent system, Finally the anisotropic structure of the membranes

has been confirmed using the scanning electron microscope,
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Fig. 1. Fluxes of non-solvent(d;) and solvent(J,)
at the interface of precipitation bath and
cast polymer film.
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Fig. 2. Schematic diagram of experimental procedure.
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Table 1. Properties of Poly(vinyl chloride).

_— Intrinsic ~ Solubility
Polymer My * I()e[}sclgs ) viscosity* parameter * */o
’ (di/g) ((cal/em™ )
PVC-A 200,000 1,385 1.4 9.53
PVC-B 165,000 14 0.95 -
PVC-C 102,000 14 0.55 -

* Measured at 25C / THF.
**Cited from Aldrich Chem. Co.
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Table 2. Composition of Dextran Feed.

Average Total %
molecular weight dextran(w / v)*
9,000 25
35,600 15
73,400 15
488,000 10
2,000,000 35

* The total concentration of dextran was 15(g/1).
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Table 3. Effect of the Solvents on Membrane Performance with PVC-A 10%

of 10wt%2 =9, 30Ce] watero] HHAA
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Fig. 3. Effect of solvent on the precipitation path
within the phase diagram for ternary system
with PVC-A 10%(30C water) membranes
: (1) THF assolvent, J, / J,=0.017 : (2) DMAC
as solvent, J, / J,=0.333 : (3) NMP as solvent,
Ji/ J:=0.554.

2(30°C water) Membrane,

Solubility Pure water Rejection of .
. Porosity
Solvent parameter flux dextran with (%)
((cal / cms)l/z) (ml / cm?) =100 A
THF 9.52 impermeable - 26
DMAC 10.80 3.0x10° 0.922 82
NMP 11.30 20x107 0.887 88
DMF 12.14 highly permeable 0.33" 87
*PVC-A 7%(30°C water) membrane.
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Fig. 4. Effect of PVC molecular weight on the pure
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Fig. 5. Effect of PVC molecular weight on the rejection
of dextrans of different sizes with PVC-10%
DMAC (5T water) membranes.
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Fig. 7. Effect of PVC concentration on the rejection
of dextrans of different sizes with PVC-B
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Fig. 8. Scanning electron micrographs of membrane cross-sections prepared from various PVC-B concentrations
in DMAC by precipitation in water at 30°C. Magnification : 500X.
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Table 4. Effect of the Non-Solvents on Membrane
Performance with PVC-A DMAC(10 %)

Membrane,
Non- Pure water Rejection of )
solvent flux dextran with P(()l;/%s)lty
(ml/cm?) r1s=50A
Water 3.02x107° 0.564 83
Methanol 155x107° 0.998 63

10 wt%

14 wt%
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Fig. 9. Effect of non-solvent of the precipitation
path within phase diagram with PVC-A 10%
DMAC membranes : (1) methanol as non-
solvent, J;/J,=0.136 and (2) water as non-
solvent, J,/J2=0.333.

(2)

(3)

Fig. 10. Scanning electron micrographs of cross-sec
tions of PVC-A 10% DMAC membranes
prepared by precipitation : (1) in water at
5%, (2) in water at 30°C, and (3) in met-
hanol at 30°C. Magnification : 500X.
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Fig. 12. Effect of precipitation temperature on the
rejection of dextrans of different sizes with
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Fig. 13. Effect of precipitation temperature on the
precipitation path with PVC-A 10% DMAC
(water) membranes, (1) 5T, J,/J,=0.254.
(2)30¢C, 4,/4,=0.333
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