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Abstract In the present paper, undoped and Ni-doped
TiO2 sol-gel nanopowders have been prepared in order
to establish the effect of Ni dopant on both material
structure and photocatalytic properties. Two dopant
concentrations of the transition metal (0.5 and 2 wt%)
have been tested. The influence of both Ni dopant
concentration and temperature of thermal treatment
on the prepared powders has been followed using
X-ray diffraction (XRD) method. A proper program has
been used in order to establish the complete XRD struc-
tural characterization (lattice parameters, crystrallite
sizes, internal strains). X-ray photoelectron spectrosco-
py (XPS), transmission electron microscopy (TEM),
and high-resolution transmission electron microscopy
(HRTEM) coupled with surface area electron diffraction
(SAED) techniques have completed the structural and
morphological characterization of the prepared

materials. Magnetic measurements and photocatalytic
activity determinations have also been performed. The
correlation between the results of the mentioned
methods has been accomplished, and the detailed inter-
pretation of the relation between structure and photocat-
alytic activity measurements has been done. The con-
centration of 0.5 wt% of Ni dopant ensures a better
photocatalytic activity, compared to that of 2 wt%.
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1 Introduction

The semiconductor photocatalysts have been intensive-
ly studied in the past decades. They have been applied to
a variety of problems of environmental interest in which
the purification of water is concerned, with a primary
focus on TiO2 (Macwan et al. 2011; Malato et al. 2009).
In spite of its advantages, TiO2 presents the drawback of
a limited photocatalytic activity to irradiation wave-
lengths in the ultraviolet region. In order to extend the
TiO2 spectrum response to the visible light domain,
many attempts have been made, such as doping with
transition metals. Their low cost and availability repre-
sent important advantages. Furthermore, the transition
metal ions are commonly employed due to their proper-
ty to strongly absorb the visible light as well as to their
similar ionic radii to that of the parent titanium ion
(Hermawan et al. 2011).
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