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A B S T R AC T

This study evaluates the effi ciency of nanofi ltration to remove pesticides and polycyclic aromatic 
hydrocarbons (PAHs) from drinking water sources with different compositions (groundwater, 
spring water, surface water, and surface water after sedimentation) as well as the main mecha-
nisms governing the rejection of these compounds. All the polycyclic aromatic hydrocarbons 
compounds were highly removed from the different water matrices due to strong hydrophobic 
interactions between these compounds and the membrane. Lower and variable rejections were 
obtained for pesticides in different natural water matrices. Atrazine rejection was found to be 
independent from the water matrix composition and appears to be infl uenced by a combined 
effect of hydrophobic and coulombic interactions with the membrane as well as size exclusion. 
The rejection of alachlor may be related to the composition of the water in terms of ionic content. 
The ions present in the water may have a “shielding” effect on the solute and membrane surface 
charge, reducing the repulsive electrostatic interactions and therefore, decreasing the rejection 
of alachlor in the matrices with higher alkalinity. The main mechanism of pentachlorophenol 
rejection is the hydrophobic interaction with the membrane, although electrostatic interactions 
cannot be excluded because pentachlorophenol is deprotonated at the pH of the water matrices. 
This work clearly shows that the composition of the water matrices may highly infl uence the 
effi ciency of the nanofi ltration process in terms of the removal of the micropollutants.
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1. Introduction

Several pesticides and polycyclic aromatic hydrocar-
bons (PAHs) have been considered emerging contami-
nants by the US Environmental Protection Agency and 

the European Union. Pesticides such as atrazine, ala-
chlor, and pentachlorophenol as well as the polycyclic 
aromatic hydrocarbons naphthalene, anthracene, fl uor-
anthene, benzo(a)pyrene, and benzo(g,h,i)perylene are 
considered priority pollutants by the European Water 
Framework Directive 2000/60/EC because they are 
highly toxic, persistent in the environment, and have the 
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