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Al, Fe-PILLARED CLAYS IN CATALYTIC DECOLORIZATION
OF DYE CONTAINING WATER

Bankovié P.", Milutinovié¢-Nikoli¢ A."', Mojovié Z.", Jovié-Joviéié N.",
Zunié M.!, Dondur V.2, Jovanovié D.’
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Al,Fe-pillared clays (PILCs) have shown good performance in catalytic wet
peroxide oxidation (CWPOQO) of organic pollutants in water. They have predominantly
been tested in the degradation of phenol [1]. There are seldom reports on their use in
the degradation of other organic pollutants such as toluene [2] and dyes [3]. In this
work a series of Al,Fe—PILCs with different Fe®*" content was synthesized and
characterized. Their catalytic performance was studied in the CWPO of food dye
tartrazine used as a model compound. Degree of decolorization of tartrazine
containing aqueous solution was monitored in relation to different parameters such
as Fe* content and temperature.

The PILCs were obtained using a common procedure [4] consisting of the
following steps: grinding, sieving, Na exchange, intercalation, drying and calcination.
Fe* to (AI**+Fe®") molar ratios in the pillaring solutions were 0%, 1%, 5%, 10%, 15%
and 20%, and the corresponding materials were denominated Al-PILC, Al,Fe1-PILC,
AlLFe5-PILC, Al,Fe10-PILC, Al,Fe15-PILC and Al,Fe20-PILC, respectively. Phase
composition, textural and morphological properties of the starting clay and the
synthesized PILCs were determined using X-ray diffraction (Philips PW 1710 X-ray
powder diffractometer with a Cu anode), physisorption of nitrogen (Sorptomatic 1990
Thermo Finningen), UV-Vis diffuse reflectance spectrometry (Thermo Evolution 500)
and scanning electron microscopy (JSM-646 OLV JEOL). Chemical composition of
the PILCs was determined using Spectro Spectroflame M - inductively coupled
plasma optical emission spectrometer, together with atomic absorption spectrometer.
X-ray diffraction analysis confirmed that the pillaring was successful. Chemical

I** and Fe*" species in the PILCs.

analysis confirmed the incorporation of A
Catalytic tests were carried out in a semibatch reactor under stirring and constant
temperature maintained by circulation of thermostatic fluid using Julabo MC 4 heating

circulator. Initial dye concentration was 50 ppm in the presence of excess of H,O..
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Catalytic performance of the catalysts was examined using UV-Vis
spectrophotometry. Figures 1 and 2 represent degradation of dye during the course
of the reaction. The former shows the influence of Fe** content at temperature as low

as 35°C, and the latter the influence of reaction temperature.
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Fig. 1. CWPO of tartrazine on the series of Fig. 2. CWPO of tartrazine on Al,Fe15—-PILC
Al,Fe—PILCs at 35°C at different temperatures

The catalytic tests showed good performance of the obtained Al,Fe—PILCs in the
degradation of tartrazine, dependant on the Fe®" content and temperature. For
Al,Fe15-PILC it reaches about 98% after 4 h of the reaction conducted at 75 °C.
Here investigated method was proven to be efficient in the decolorization of tartrazine
containing water, thus reducing sunlight cut-off effects, and have prospects as a first
step in a two stage water purification method, where the second one could be

biodegradation.
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