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ABSTRACT

This study was focused on the fabrication of nanoporous poly(vinylidene fluoride) (PVDF)
membranes at different polymer concentration (14, 17, and 20wt%) via phase inversion
method. The morphology and surface roughness of the resulting membranes were investi-
gated by scanning electron microscopy (SEM) and atomic force microscope, respectively.
SEM results showed that with the increase of polymer concentration, the pore size of mem-
branes and the overall porosity decrease. Also, the results showed that varying concentration
results in significant changes on the surface roughness. Analysis of the crystalline structures
of PVDF membranes by X-ray diffraction showed that the membranes, which precipitated in
the higher concentration of polymer (20wt%) had a typical “b” form of the crystalline phase,
whereas those membranes that formed at lower concentration (14wt%) showed crystallites of
the “a+ b” form of the crystalline phase. Furthermore, the filtration separation experiments
of Acid Yellow 23 (AY23) were conducted to examine the effects of concentration parameter
on the performance of nanoporous PVDF membranes. Results showed that the retention of
AY23 increases as the polymer concentration increases and an efficiency of 89.72% was
achieved in polymer concentration of 20wt%.
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1. Introduction

As one of the most popular materials for microfil-
tration (MF) and also ultrafiltration (UF) membranes,
poly(vinylidene fluoride) (PVDF) has earned a lot of
attention due to its competitive and exceptional prop-
erties including impact strength and abrasion resis-
tance, excellent toughness, unsurpassed chlorine

resistance, stability at pH levels from 1 to 11, high
ionic purity and low level of insoluble material, excel-
lent UV resistance, low level of extractable material,
broad agency approvals (e.g. NSF 61, FDA, USP VI,
UL, etc.), readily cast into porous MF and UF flat
sheet and hollow fiber membranes, etc. [1,2]. These
advantageous properties, coupled with its intrinsic
hydrophobic properties, make it an outstanding mem-
brane material particularly for industrial wastewater
treatment applications involving oily emulsion [3],*Corresponding author.
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