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ABSTRACT

Surface modification is one of the practical approaches in fouling mitigation strategy. This
study investigated the usage of myoglobin as surface-modifying molecule coated on polye-
thersulfone ultrafiltration membrane. The pH and concentration of myoglobin solution were
used as the modification parameters. Characterization of the surface-modified polyethersulf-
one (PES) membrane was performed using Fourier transform infrared spectroscopy, contact
angle, surface charged measurements, and scanning electron microscopy. The membrane per-
formance toward permeability of lysozyme (model protein) was evaluated at the different
stirring speed and feed concentrations. The results show that the water contact angles chan-
ged up to 47.13% and hydraulic results are markedly increased by 55.9%, indicating that the
hydrophilicity of the surface-modified PES membrane has been improved due to the surface
pretreatment. The rejection of lysozyme via surface-modified membrane also indicates signif-
icant enhancement (up to 21.43%). The results of flux behavior study also proved that surface
modification resulted in decrease of flux decline occurrence.
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1. Introduction

Over the recent decades, pressure-driven mem-
brane process has been the choice for concentrating
and purifying protein molecule from the cells or
broths. Ultrafiltration (UF) is often viewed as a pro-
cess depends solely on size-based separation and
these membranes are mostly fabricated from poly-
meric materials, and polyethersulfone (PES) had been
the foremost choice owing to its superior selectivity,
stability, and good thermal and mechanical strength.
Due to these properties, PES seems to be ideally meets
with the desirable UF membrane characteristics which
should be of high selectivity and flux. Unfortunately,

despite of these advantages, the hydrophobicity of
PES still remains to be the prime constraint for the
wide utilization of this polymer as the opted fabrica-
tion material for protein application, since the adsorp-
tion of proteins is widely acknowledged to occur
severely on the hydrophobic surfaces compared to the
hydrophilic ones [1]. This protein adsorption is irre-
versible in nature and cannot be easily removed by
washing with buffer solutions or water. As the operat-
ing time increases, the gel layer will be formed and
gradually, this layer will reaches its solubility limits.
This consequently will lead to a serious membrane
fouling and a rapid declination of permeate flux. Later
it will contribute to a reduction in permeability and
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