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a b s t r a c t

Wastewater reuse is currently considered globally as the most critical element of

sustainable water management. The dissolved effluent organic matter (dEfOM) present in

biologically treated urban wastewater, consists of a heterogeneous mixture of refractory

organic compounds with diverse structures and varying origin, including dissolved

natural organic matter, soluble microbial products, endocrine disrupting compounds,

pharmaceuticals and personal care products residues, disinfection by-products,

metabolites/transformation products and others, which can reach the aquatic

environment through discharge and reuse applications. dEfOM constitutes the major

fraction of the effluent organic matter (EfOM) and due to its chemical complexity, it is

necessary to utilize a battery of complementary techniques to adequately describe its
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structural and functional character. dEfOM has been shown to exhibit contrasting effects

towards various aquatic organisms. It decreases metal uptake, thus potentially reducing

their bioavailability to exposed organisms. On the other hand, dEfOM can be adsorbed on

cell membranes inducing toxic effects. This review paper evaluates the performance of

various advanced treatment processes (i.e., membrane filtration and separation processes,

activated carbon adsorption, ion-exchange resin process, and advanced chemical

oxidation processes) in removing dEfOM from wastewater effluents. In general, the

literature findings reveal that dEfOM removal by advanced treatment processes depends on

the type and the amount of organic compounds present in the aqueous matrix, as well

as the operational parameters and the removal mechanisms taking place during the

application of each treatment technology.

© 2015 Elsevier Ltd. All rights reserved.
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1. Introduction e current state of knowledge

Reuse of urban wastewater is considered as an important

component of sustainable wastewater management practices

worldwide, mainly for non-potable applications. Reclaimed

wastewater is widely reused for surface and groundwater

replenishment purposes, while agricultural and landscape

irrigation (e.g., golf camp irrigation) in water-scarce regions

such as Cyprus, France, Italy, Israel, Jordan, Lebanon, Malta,

Spain, etc is widely implemented (Bdour et al., 2009; Mu~noz

et al., 2009; Pedrero et al., 2010; Kalavrouziotis et al., 2013;

Becerra-Castro et al., 2015). Water scarcity, foreseen to

aggravate in Mediterranean countries, led to the utilization of

reclaimed wastewater, for the irrigation of forage and cereals,

fruit trees and in some cases vegetables, depending on the

discharge standards stated in the national legislation.

According to Bixio et al. (2008), four non-potable uses of

reclaimed wastewater are identified worldwide (mostly in

Australia, Europe, Japan, and US): (i) agricultural irrigation, (ii)

industry, (iii) urban, recreational and environmental uses

(including aquifer recharge), and (iv) combinations of the

above.

A distinction between ‘indirect’ and ‘direct’ potable reuse

applications was proposed by USEPA (2004) and Gerrity et al.

(2013), depending on whether the reclaimed wastewater is

used directly or mixed with other sources. Indirect potable

reuse (IPR) occurs through the augmentation of drinkingwater

supplies with urban wastewater treated to a level suitable for

IPR followed by an environmental buffer (e.g., rivers, dams,
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