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ABSTRACT

Due to the classic pitfalls of activated sludge processes and increasingly stringent water
quality requirements, leading to progressively tighter limits on BOD and nutrient discharge,
there is a need to remediate and manage our water resources more efficiently and in a more
cost-effective and sustainable manner. Although membrane bioreactor (MBR) has been con-
sidered as a technology that guarantees a relatively small footprint and high water quality,
they are still susceptible to membrane fouling. Membrane fouling in MBRs is mainly caused
by the accumulation of microbial substances, such as extracellular polymeric substances and
soluble microbial substances on or in the membrane. Here, an aerobic granule is suggested
as a solution to reduce membrane fouling; accordingly, a compact MBR with aerobic gran-
ules was studied in an attempt to improve the quality of effluent related to activated sludge
processes. Even though various granular sizes were formed, the granule sizes were from 0.1
± 0.15 to 0.5 ± 0.25mm, rarely exceeding 0.75mm.
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1. Introduction

Globally, since the amount of potable water
available for human use is becoming limited, changes
in the hydrological resource base have potentially
significant effects on environmental quality, economic
development and human welfare. As such, water has

to be considered as a limited natural resource in the
twenty-first century, of which the most obvious symp-
tom is that 1.1 billion people lack access to improved
water supply sources [1]. To this end, climate change
caused by global warming is one of the pressures fac-
ing water resources [2]; it has been observed that
some parts of the world are characterized by an arid
to semi-arid climate due to a significant reduction in
precipitation (e.g. the annual rainfall in Jordan ranges*Corresponding author.
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