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ABSTRACT

This study was carried out to evaluate the efficiency of aerobic submerged hollow fiber
membrane bioreactor (HFMBR) in the removal of direct fast red dye-CI 81 from textile waste-
water. The effect of hydraulic retention time (HRT), initial dye concentration, and transmem-
brane pressure (TMP) on the performance of submerged HFMBR was studied. The removal
rate of chemical oxygen demand was found to increase with the increasing of HRT and
decrease with increasing initial dye concentration and TMP. The rate of dye removal was
found to increase with increasing HRT and decrease with the increasing TMP. The optimum
color removal was obtained at initial dye concentration of 150–200ppm. A mass transfer
model for the dye removal using submerged membrane bioreactor system was developed
and verified. The results revealed that there is a remarkable agreement between the theoreti-
cal results and experimental results with a deviation of 14.83%. The membrane fouling was
investigated using electron dispersive X-ray (EDX) and scanning electron microscope (SEM)
and compared with the EDX and SEM of the original one. SEM images revealed that there
are some geometrical changes that occur in the membrane pores with fouling, while EDX
mapping showed that most of the foulants deposited on the inner surface of the fiber.
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1. Introduction

Biological treatment is an important aspect of
industrial and municipal wastewater treatment and
reuse processes [1]. The activated sludge process is
commonly used in biological wastewater treatment for
the removal of organic compounds [2]. Conventional
activated sludge processes usually consist of an aera-
tion tank and a clarifier, the effluent quality from the
clarifier is however susceptible to large fluctuations as
a result of complications arising from abnormal

microbial activities, such as bulking and foaming,
which occur in the aeration tank, and makes separa-
tion of sludge from treated water difficult [3]. Since
the early 70s, membrane separation processes (micro-
filtration [MF] and ultra-filtration [UF]) have been
developed to replace the clarifiers traditionally used
in activated sludge treatment system [4–6]. The advan-
tages offered by the membrane bioreactor (MBR) over
conventional treatment have been reviewed [7–11].
They include reduced footprint and sludge production
through maintaining a high biomass concentration in
the biological reactor. The system is also capable of*Corresponding author.
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