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Sorption of organic compounds by organo-zeolites
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Organic compounds such as BTEX and PAHs are
one of the most common contaminants in water
system. These contaminants would take decades
to degrade and they have harmful effects on hu-
man health (Qin et al. 2008). Several treatment
methods have been developed to remove those
contaminants from industrial wastewater. They
include ion-exchange, filtration, adsorption and
the use of various types of sorbents for example
zeolites (Kibazohi et al. 2004, Mathur et al. 2007,
Aivaliotiet al. 2012, Almeida et al. 2012).

Natural clinoptilolite (Cp) from the Bystré
deposit in Slovakia and zeolite Na-X synthe-
sized from fly ash has been modified with a hex-
adecyltrimethyl ammonium bromide (HDTMA)
in amounts of 1.0 and 2.0 of external cation ex-
change capacity (ECEC) of the zeolites (Szala et al.
2013). The sorption properties of unmodified zeo-
lites and organo-zeolites in terms of aqueous solu-
tions of benzene, ethylobenzene, toluene, p-xylene
(BTEX) and their mixtures as well as anthracene,
naphthalene, benzo[a]pyrene, dibenzo[a,h]anthra-
cene (PAHs) and their mixtures at different con-
centrations were evaluated.

The results showed that the modification of the
zeolite Na-X and Cp with HDTMA improves the
sorption properties. Modification in the amount
of 1.0 ECEC proved to be the best in terms of p-xy-
lene, anthracene, naphthalene, benzo[a]pyrene,
dibenzo[a,h]anthracene. On the other hand ben-
zene, ethylobenzene and toluene were adsorbed
the most effectively by 2.0 ECEC modification of
Na-X and Cp. Based on experimental data, the
removal efficiencies for BTEX follows the order:
p-xylene > toluene > benzene > ethylobenzene,

for POHs: dibenzo[a,h]anthracene > benzo[a]
pyrene > anthracene > naphthalene. P-xylene and
naphtalene were adsorbed in the greatest quantity
and benzene and anthracene in the lowest quan-
tity from the mixtures of BTEX and PAHs, re-
spectively. The sorption efficiency depends on the
physicochemical properties of the organic com-
pounds (dipole moment, molar mass, molecule
structure and the time of the sorption process)
as well as natural Cp and synthetic zeolite Na-X
properties, such as Si/Al ratio, texture parame-
ters and external cation exchange capacity. With
an increasing concentration of the hydrocarbons
in the solution the sorption capacity increases
(Szala et al. 2015). Natural Cp is a better sorbent
than synthetic zeolite Na-X in case of BTEX sorp-
tion, while PAHs are adsorbed more effectively by
zeolite Na-X and its modifications. The mecha-
nism of the sorption consists on the dissolving of
the organic compounds into the organic layer of
the surfactant (on the zeolites’ surface) as well as
on the organic compounds’ penetration into the
mesopores.
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