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Removal of anionic surfactants by nanofi ltration
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A B S T R AC T

This work addresses the assessment of nanofi ltration (NF) in terms of membrane characteristics, 
operating transmembrane pressure and feed composition for the maximal removal of anionic 
surfactants in wastewater from a detergent industry. Model solutions of linear alkylbenzene sul-
phonates (LAS) and sodium lauryl ether sulphates (SLES) covering a wide range of SLES/LAS 
ratios are used as surrogates of the wastewaters with 0.43 g l−1 of methylene blue active substances 
(MSAS). The NF experiments are carried out in a unit equipped with NF-90, NF-200 and NF-270 
membranes (FilmTec Corp., USA). The applied pressure varied from 15 to 25 bar. The rejection 
coeffi cients to total organic carbon (TOC) are practically independent of pressure and are higher 
than 95% for all model solutions and higher than 92% for the wastewater. The SLES solutions have 
the highest permeation fl uxes of 20–33, 121–207 and 242–371 kg h−1 m−2 for NF90, NF200 and NF270 
membranes, respectively. The permeation fl uxes for the other model solutions have intermediate 
values between the ones of the SLES solution and the ones of the wastewater. These present per-
meations fl uxes as low as 10–11 kg h−1 m−2 for the NF 200 and the NF 270 membranes.

Keywords:  Nanofi ltration; Model solutions; Industrial wastewaters; Membrane; Adsorptive 
fouling; Anionic surfactants

1. Introduction

Surfactants are a class of industrially very impor-
tant amphiphilic compounds. One of the characteristic 
properties of amphiphilic substances is that they tend 
to assemble at interfaces and therefore they are often 
referred to as surface-active agents. Another character-
istic property of these substances is the formation of 
large aggregates (micelles). Surfactants are categorized 
into four groups depending on the charge on the head 

group: nonionic, anionic, cationic and amphoteric sur-
factants [1]. LAS, alkyl ethoxy sulphates (AES), SLES, 
alkyl sulphates (AS) and quaternary ammonium com-
pounds (QAC) are the most commonly used commercial 
surfactants. LAS are the most extensively used for over 
30 years [2].

The annual worldwide consumption of surfactants 
has been steadily increasing. The total amount of sur-
factants (without soaps) consumed in Western Europe 
in 2008 was 2.98 Mt, 1.413 Mt of which were non-ionic, 
1.222 Mt were anionic, 0.254 Mt were cationic and 0.093 
Mt were amphoteric, according to statistics published 




