
* Corresponding author.

Presented at the 15th International Conference on Environmental Science and Technology (CEST-2017), 31 August – 2 September 2017, Rhodes, Greece.

1944-3994/1944-3986 © 2018 Desalination Publications. All rights reserved.

Desalination and Water Treatment 
www.deswater.com

doi: 10.5004/dwt.2018.22857

127 (2018) 121–131
September 

Priority pollutants and other micropollutants removal in an MBR-RO 
wastewater treatment system

A. Plevria,b,*, C. Noutsopoulosa, D. Mamaisa, C. Makropoulosa, A. Andreadakisa,
E. Lytrasb, S. Samiosb

aSanitary Engineering Laboratory, Department of Water Resources and Environmental Engineering, School of Civil Engineering, 
National Technical University of Athens, Iroon Polytechniou 9, Zografou 157 80, Athens, Greece, Tel. +30 210 7722900;  
Fax: +30 210 7722899; emails: aplevri@central.ntua.gr (A. Plevri), cnoutso@central.ntua.gr (C. Noutsopoulos),  
mamais@central.ntua.gr (D. Mamais), cmakro@chi.civil.ntua.gr (C. Makropoulos), andre1@central.ntua.gr (A. Andreadakis) 
bAthens Water and Sewerage Company S.A. (E.YD.A.P.) – Research and Development, Oropou 156, 11146 Galatsi, Athens,  
Greece, Tel. +30 210 2143277; Fax: +30 210 2143293; emails: lytras@eydap.gr (E. Lytras), samios@eydap.gr (S.Samios)

Received 8 March 2018; Accepted 25 July 2018

a b s t r a c t
A small footprint wastewater treatment plant that consists of a membrane bioreactor coupled with 
a reverse osmosis unit (MBR-RO) has been placed and set in operation for 24 months in the R&D 
department of the Athens Water Supply and Sewage Company (EYDAP) in order to evaluate the 
quality of the treated effluent and to explore the feasibility of reuse of the reclaimed water in compli-
ance with the Greek legislation. A sustainable technology called sewer mining (SM) has been applied, 
which abstracts raw wastewater directly from the sewerage network, treats it on site, and provides 
water at the point of demand. Monitoring of system’s performance was achieved through a series of 
lab analyses and on-line measurements. In addition to the microbiological and conventional param-
eters, final effluent was also analyzed for heavy metals, priority pollutants, and other micropollut-
ants in order to examine compliance with the threshold values set in Greece for wastewater reuse 
of treatment plants with a treatment capacity greater than 100,000 population equivalents. Results 
showed that the MBR-RO technology achieves a high-quality effluent, suitable for many reuse pur-
poses. The MBR unit managed a substantial reduction of all heavy metals, while the RO unit resulted 
in heavy metals removal to concentrations below the detection limit. Regarding priority pollutants 
following MBR treatment, all but chloroform were under the detection limit. The research confirmed 
the need for RO as a posttreatment level in the case of saline wastewater and/or very strict organic 
micropollutants threshold values.
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