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Gold catalysts were prepared on different allotropic phases of TiO2 using the colloidal deposition method. The supports were
chosen in order to study the inﬂuence of the support structure on the catalytic activity of the ﬁnal material. Furthermore, for the
same allotropic modiﬁcation of titania, materials with a diﬀerent particle size distributions have been used to study the inﬂuence of
the grain size of the support on the deposition of the colloid. Our results indicate that the activity of the ﬁnal catalyst is not much
aﬀected by the variation of the titania structure, though the situation becomes diﬀerent when the catalyst is calcined at diﬀerent
temperatures. In this case, pure anatase and rutile supported catalysts showed a lower thermostability than the one prepared using
P25 titanium oxide (Degussa). Concerning the colloid immobilization on the support it was found that the most important
parameter is the grain size of the support. In particular, the deposition of the colloidal gold particles is greatly enhanced in the case
of supports composed of particles of few nanometers in size.
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1. Introduction
A tremendous increase of interest concerning gold
catalyzed reactions was triggered by Haruta’s ﬁrst
reports on the unexpectedly high catalytic activity of
supported gold nanoparticles [1,2]. Nowadays, the literature is full of reports describing the diﬀerent ability of
gold nanoparticles supported on diﬀerent metal oxides
such as TiO2 [3], Al2O3 [4], ZrO2 [5], MgO [6], Fe2O3 [7]
and Co3O4 [8] to catalyze the oxidation of CO. It has
been pointed out that the nature of the support materials can strongly inﬂuence the activity of the resulting
gold catalysts [9,10], though recent reports have demonstrated that ‘‘naked’’ gold particles can exhibit an
activity in the aerobic glucose oxidation, which is comparable with supported particles [11]. Furthermore, in
our recent study carried out using the colloidal deposition method we found that the support strongly inﬂuences the performance of the ﬁnal material, but its eﬀect
does not follow the popular distinction between ‘‘active’’
and ‘‘passive’’ materials [10,12]. In fact, Au/TiO2 and
Au/Al2O3 showed similar activity, while Au/ZnO and
Au/ZrO2 showed poor activity in the CO oxidation
reaction. In the above mentioned work the eﬀect of the
point of zero charge on the adsorption of the colloidal
particles and the inﬂuence of the allotropic form of the
supporting material on the catalytic activity of the
resultant catalyst were not fully addressed. These questions are interesting mainly because of two reasons: a)
the ability to adsorb the colloids did not seem to depend
on the point of zero charge of the support employed,
which is surprising [12], and b) the study of diﬀerent
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allotropic forms of a single oxide could help in the
understanding of the-metal support interaction.
Titania is a good candidate for these studies because
it exists in three allotropic forms, namely anatase, rutile
and brookite [13]. In all three phases of TiO2, the
coordination of Ti is 6-fold with oxygen anions forming
a distorted octahedron and the oxygen atom is shared by
three adjacent Ti atoms. However, distortion of the
octahedra leads to crystallographic diﬀerences and
results in diﬀerent arrangement of the Ti–O and Ti–OH
bonds on the surface of the particles. In particular, the
titanium ions in both rutile and anatase are located in
tetragonal sites, in which the two axial Ti-O bonds are
longer than the four equatorials. The distortion of the
[TiO6] unit is greater in anatase than in rutile and four
edges are shared in the ﬁrst while only two in the second.
Completely diﬀerent is brookite which has six diﬀerent
Ti–O bonds length and shows the greatest distortion of
the [TiO6] unit.
The majority of the reports available in the literature
concerning Au/TiO2 used as CO oxidation catalyst, were
focused on the deposition (usually via deposition-precipitation method) of gold on commercial P25 from
Degussa. The diﬀerent oxidic phases of titania have
been mainly studied for photocatalytic applications. In
this case, there is general agreement that the eﬃciency of
titania depends on the crystal structure, and the diﬀerent
activities achieved, have been attributed to diﬀerences in
rates of recombination, adsorptive aﬃnity, or diﬀerent
band gaps between rutile and anatase phases [14–16]. In
a computational study the larger band gap of anatase
has been used to suggest diﬀerent electronic interactions
between gold nanoclusters and support for the two
phases [17].
1022-5528/07/0600-0275/0  2007 Springer Science+Business Media, LLC

