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A B S T R AC T

Layered double hydroxides, containing Mg or Zn as divalent cations in the brucite - like 
layer and the derived mixed oxides obtained after the calcination process of the clays have 
been used to remove the anionic surfactant, sodium dodecylbenzenesulfonate, from aqueous 
solutions. The property of the layered clay to reconstruct its structure by using its structural 
“memory effect” has been used as a controlled variable parameter during the adsorption/
intercalation processes of the tested anionic surfactant. The extent of sodium dodecylbenzene-
sulfonate removal decreases in the order: 2ZnAlLDH550 > 2MgAlLDH550 > ZnAlLDH550 > 
MgAlLDH550 > REZnAl550 > REMgAl550 > ZnAlLDH > MgAlLDH. A maximum removal 
capacity, equal to 847 mg/g, was obtained. The results point out that specifi c textural features 
and electrostatic properties of the clay matrices can be used as tailored parameters during the 
removal process of the anionic surfactants from wastewaters.
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1. Introduction

Anionic surfactants are widely used in our daily life 
(especially in detergents and cosmetics). Recent research 
has found that they have accentuated toxic effects on 
human, animal and marine life health [1,2]. The quantity 
of the anionic surfactants, we are using, is continuingly 
increasing thus the contamination of ground and surface 
water with anionic surfactants becomes a serious envi-
ronmental problem in both industrial and developing 
countries. As a consequence, a high interest exists nowa-
days towards fi nding low cost, but also human health-
friendly materials possessing high removal capacities of 
anionic surfactants from aqueous mediums.

Hydrotalcite—like anionic clays or, more  generally 
speaking, layered double hydroxides (LDHs) –  represented 
by the empirical formula [M(II)1–x M(III)x·(OH)2]

x+ (An–)· 
mH2O—are synthetic inorganic matrices whose struc-
ture can be described as containing brucite (Mg(OH)2)-
like layers in which some of the divalent cations have 
been replaced by trivalent ions, thus resulting in posi-
tively charged sheets [3]. The positive charge is balanced 
by the intercalation of anions in the hydrated interlayer 
regions. The large variety of the compositions that can 
be developed by altering the nature of the divalent and 
trivalent cations (MII, MIII), the different nature of the 
interlayer anions (Am–) and the stoichiometric coeffi cient 
(x) give rise to a large diversity of layered anionic clay – 
like structures owning not only high anionic exchange, 
but also tailored textural properties; this features 
emerges a porous layered matrix with high adsorption 


