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Use of TiO,-Fe;O, pillared bentonite as photocatalyst in photodegradation of
basic blue

Restu Kartiko Widi", Arief Budhyantoroand Emma Savitri

Department of Chemical Engineering, University of Surabaya (UBAYA), Raya Kalirungkut Tenggilis TG building
5" floor, Surabaya, Indonesia

ABSTRACT

Surfactant molecule pillared bentonite was prepared and used as porous support for synthesis of TiO,-Fe;0, based
photocatalyst with varying TiO, and Fe;O,4 loading. The raw bentonite was obtained from Pacitan, Indonesia. The
kind of surfactants which used on this research was Tetra Methyl Ammonium salt. The loading variations of TiO»-
Fes04 in this experiment were 1:3 and 3:1. The synthesis of the photocatalytic materials have been carried out by
sol-gel method and followed by calcination. The temperature of calcination was at 500, 600, 700 and 800°C. The
physicochemical properties of TiO,FesO, bentonite samples were characterized by X-ray diffraction.
Photocatalytic activity of the materials was evaluated by basic blue photo degradation using UV light. The titania
and magnetite content in the material s significantly influenced the physicochemical properties and catalytic activity.
Optimum TiO, and Fe;0,4 loading in the material produced crystalline of anatase and magnetite furthermore
enhanced basic blue degradation.

Keywords:. TiO,, FeO,, bentonite, photocatalytic, basic blue degradation

INTRODUCTION

It is well known that the dye effluents, which mbg from dyestuff manufacturing and textile indiesri may
exhibit toxic effects on microbial populations andn be toxic and/or carcinogenic to mammalian ahibh
Because of their resistance to degradation, theyiniie present on wastewater at substantial gyaifitiough not
particularly toxic, dyes might be harmful to huntagings and hazardous to aquatic organisms; noetdion their
adverse aesthetic effects as they are quite visithie presence of color also reduces aquatic diydyg blocking
the passage of light through water [2].

Various measures have been developed against smfre&, water and soil pollution and have proeéective to a
certain degree. However, there are still some wesloproblems with regards to air pollution and gtter new
problems such as hazardous chemical substancesdn@es. In addition to developing economicallysibée
measures for energy and resource conservatiomatbatpplicable to small to medium size sourcesobiifon, it is
necessary to develop technology to directly clealtuped environments (environmental purificatiosheology). A
photocatalyst can break down and remove a varietgneironmental (load) pollutants at room tempemathy
oxidation, using sunlight or artificial light as anergy source.

Nowadays,photocatalytic degradation of organic contamindstsittracting extensive interest for their potdntia
applications in remedying environmental polluti@-T]. Titania (TiQ,) is a well known material in photocatalysis.
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