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Abstract

Asymmetric polyvinyl chloride (PVC) hollow fiber ultrafiltration (UF)
membranes were successfully fabricated using wet and dry/wet phase
inversion method. A dope solution containing polyvinyl chloride (PVC) and
N,N-dimethylacetamide (DMAC )was used as a solvent with a weight ratio of
(14/86), while the non-solvent water was used as the internal and external
coagulant.

A study have been carried out for the effect of air gap length
(0, 2, 5, 7, 10, 15 and 25 cm) on both the internal and the external
morphology, permeability and separation performance of such membranes.
The cross-sectional structure of the prepared hollow fibers was studied by
scanning electron microscopy (SEM), while the inner and the outer surfaces
were analyzed using atomic force microscopy (AFM).

Ultrafiltration experiments were conducted using bovine serum
albumin (BSA 67KDa) and two different soluble polymeric solutes of various
molecular weights (polyethylene glycol PEG 20KDa and polyvinyl
pyrrolidone PVP 90KDa). Also, the mechanical properties of PVC hollow
fiber membranes were evaluated by determining the tensile stress and
clongation at break.

The analysis by scanning electron microscope (SEM) confirmed that the
wel membrane has four layers of finger-like structure with both inner and
outer skin; however, these {inger-like structure layers are changed to two
different structure layers with increasing air gap length to 25 cm.

The analysis by atomic force microscope (AFM) indicated that pore
size and roughness of the outer surfaces of fibers were significantly affected

by the air gap length while the inner surfaces were slightly influenced. SEM
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and AFM analysis revealed that the sheur and elongational stress which
induced orientation of polymer molecules with short air gap length may relax

with increasing the air gap due to the of gravity effect.
Ultrafiltration experiments indicated that a higher permeation flux
(27.3 to 191.1 L/m’.hr.bar) and a lower solute scparation performance were
observed with increasing air gap length from 0-25 em. The molecular weight
. cut oft (MWCO) measurements of the fabricated membranes indicated the
k variation of molecular weight from (116.5 kDa) to (329 kDa) with different air
% gap lengths.

The mechanical properties resulted of the PVC hollow 1iber membranes

seemed that the tensile stress at break decreased while the elongation at break

increased with increasing the air gap length.
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