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Fe3 O4 /SiO2 /TiO2 core-shell nanoparticles were synthesized via a sol-gel method with the aid of sonication. Fe3 O4 nanoparticles
were being encapsulated within discrete silica nanospheres, and a layer of TiO2 shell was then coated directly onto each silica
nanosphere. As-synthesized Fe3 O4 /SiO2 /TiO2 core-shell nanoparticles showed enhanced photocatalytic properties as evidenced
by the enhanced photodegradation of methylene blue under UV light irradiation.

1. Introduction
Over the past decades, titanium dioxide (TiO2 ) nanoparticles
have gained much attention as a photocatalyst and catalyst
support [1, 2]. TiO2 nanoparticles have many advantages as
compared to other photocatalysts, which include excellent
high stability against chemical and photonic corrosion
and high photocatalytic activity [3]. TiO2 nanoparticles of
small mean particle sizes possess high surface area and
photocatalytic activity. However, TiO2 nanoparticles of high
surface area are thermally unstable and lose their surface
area readily [3]. Therefore, much eﬀort has been focused on
coating of TiO2 on high surface area supports such as silica
or alumina in order to stabilize TiO2 nanoparticles.
TiO2 nanoparticles could be diﬃcult to recover and
lost readily upon being dispersed into wastewater. One
of the ways to overcome this problem is to coat TiO2
onto magnetite (Fe3 O4 ) cores and the resulting Fe3 O4 /TiO2
core-shell nanoparticles can be recovered easily through
manipulation by external magnetic field. Li et al. synthesized
Fe3 O4 /TiO2 nanocomposite photocatalyst using a sol-gel
method [3]. However, it was diﬃcult to achieve complete
coating of Fe3 O4 nanoparticles with TiO2 at nanometer scale
using the sol-gel method. Besides, TiO2 would oxidize Fe3 O4
nanoparticles and lead to a reduction of magnetic moment.
Some researchers had attempted to coat a thin layer of SiO2
between Fe3 O4 nanoparticles and TiO2 shell. The presence
of a SiO2 layer between TiO2 shell and Fe3 O4 nanoparticles

could increase the lifetime of photogenerated holes which
in turn, resulted in increased photoreactivity [3, 4]. This is
attributed to the SiO2 layer which serves as an insulating layer
between Fe3 O4 nanoparticles (hole-electron trap center) and
the TiO2 shell.
However, there are currently very few literature which
report on the synthesis of Fe3 O4 /SiO2 /TiO2 core-shell
nanoparticles and their photocatalytic properties. Besides,
the reported synthesis methods for Fe3 O4 /SiO2 nanoparticles
were generally complicated and time consuming. Besides, the
coating of Fe3 O4 with SiO2 using TEOS was a very slow process which required 12 to 48 hours of mechanical stirring at
room temperature [5]. Santra et al. used the microemulsion
method for the preparation of Fe3 O4 /SiO2 /TiO2 core-shell
nanoparticles which was a lengthy process and involved the
use of several types of surfactants [6]. Gad-Allah et al. and
Watson et al. reported the preparation of Fe3 O4 /SiO2 /TiO2
nanocomposites [4, 7]. However, Fe3 O4 /SiO2 /TiO2 coreshell nanoparticles prepared by them were in the form of
patches and not discrete nanoparticles. As such, these coreshell nanoparticles exhibited in reduction on their surface
area and photocatalytic properties. Song and Gao reported
the use of the sol-gel process to synthesize Fe3 O4 /SiO2 /TiO2
nanoparticles but the particles synthesized were very big size
of about 500 nm [8].
Herein, we have reported a facile and eﬃcient synthesis
approach for the fabrication of Fe3 O4 /SiO2 /TiO2 discrete
core-shell nanoparticles by the sol-gel method with the aid

