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ABSTRACT

This work reports the performance of a laboratory scale membrane bioreactor (MBR) and a
conventional activated sludge (CAS) treating a real industrial–municipal mixed wastewater,
spiked with 17-b estradiol (E2) in micrograms amounts. In order to compare the steady- state
conditions of both systems, different sludge retention times (SRT) of 10 and 20 days were
applied, while the other operational parameters were maintained unchanged. Results regard-
ing the removal of chemical oxygen demand (COD), nitrogen and E2 have been assessed
with statistics analysis using the Mann–Whitney test. MBR outperforms the CAS treatment
in terms of COD and nitrogen removal, and the increase in the SRT generally improves the
performance of each system. However, E2 was almost completely eliminated in both systems
and SRTs applied, leading to removal rates above 99%. Thus, this study shows that the bio-
logical elimination of E2 is not directly related to the nitrification rate, and other process or
operational parameters should be of importance.
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1. Introduction

There is a growing interest in removing emerging
pollutants such as endocrine disrupting compounds
(EDCs) from wastewater. Even in nanogram levels,
EDCs may cause genetic anomalies due to their ability
to mimic or antagonize the effect of endogenous hor-
mones, and disrupt their synthesis and metabolism in
aquatic wildlife [1]. Comparing to other EDCs, natural

and synthetic hormones, such as estrone (E1), 17-b
estradiol (E2) and 17-b ethynylestradiol (EE2), have an
endocrine potential several times higher and could
produce adverse effects in environmental realistic
concentrations [2].

Several works dealing with the elimination of
those micropollutants by conventional and advanced
technologies have been carried out. Since the first
observations of nitrifying biomass ability to biode-
grade estrogens, other studies have been conducted in
order to establish the operational conditions that*Corresponding author.
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