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ABSTRACT

Micropollutants and micro-organisms are major concerns for indirect potable reuse of muni-
cipal wastewater. In this study, the retention of pesticides, polycyclic aromatic hydrocarbons
(PAHs), metals and micro-organisms in real membrane bioreactor (MBR) permeate matrix
and in ultrapure water matrix by nanofiltration (NF) or reverse osmosis (RO) process, and
the impact of their retention on NF/RO membrane fouling, were investigated. NF 90 and
ESPA2 membranes were chosen for this work. The RO membrane showed high retention for
most of the molecules tested, whereas the NF membrane exhibited some variation in the
retention of pesticides. The retention of pesticides and metals was enhanced by their interac-
tions with the MBR permeate, while an almost complete retention of PAHs and micro-organ-
isms was observed in both matrices. The presence of PAHs in the MBR permeate increased
the permeability of the RO membrane, whereas no such effect was observed for pesticides,
metals and micro-organisms. Also, phage leakage was detected when the NF/RO membrane
was contaminated by bacteria, which may have caused a slight membrane damage. Pesticide
rejection was found to be related to LogKow and molecular weight in ultrapure water at low
concentrations (lg/L level).
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1. Introduction

Providing an adequate clean water supply is still a
serious challenge for many countries around the
world today, because of increasing demand, depletion
of groundwater, water contamination and drought. In

consequence, reclaimed municipal wastewater is now
considered as a potential water resource to augment
drinking water supplies. While direct potable reuse is
rare at this time, indirect potable reuse which involves
the blending of highly treated wastewater with natu-
ral water resources like groundwater or surface water
has been practised in many places. Micro-organisms
(bacteria and viruses) and micropollutants, which*Corresponding author.
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