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Zinc oxide (ZnO) is attracting tremendous research inter-
est due to its vast spectrum of properties and applications.
ZnO is an n-type direct band-gap semiconductor with
DEgap=3.37 eV and an exciton-binding energy of 60 meV.
Thus, it possesses properties similar to those of gallium ni-
tride, but it is much easier to prepare. Among the interest-
ing features of ZnO are piezoelectric- and electromechani-
cal-coupling properties, and it has been applied for UV-
light-emitting diodes, lasers, in photovoltaic solar cells, in
UV-photodetectors, gas-sensors, and for varistors.[1] Howev-
er, more important for this paper is the pivotal role of ZnO
as a component in industrial methanol-synthesis catalysts
(Cu/ZnO/Al2O3).

[2] Methanol is increasing in importance be-
cause it is believed to be one key compound in future hy-
drogen-based energy technologies.[3]

Because catalytic activity depends highly on dispersion
and surface area,[4] an approach used frequently is to immo-
bilize the respective catalytic system on suitable supports.
Ordered mesoporous silica materials, such as MCM-41 or
SBA-15,[5,6] have proven to be valuable supports for hetero-

geneous catalysts, due to their unique nanostructure.[7] Re-
cently, we were able to prepare size-selected ZnO particles
in the pores of ordered mesoporous silica materials.[8] The
key to success in this preparation was the use of an innova-
tive, organometallic-precursor system resembling ZnO on a
molecular scale.[8,9]

Due to the potentially large surface area, the idea is very
tempting that the nanoporous material itself is composed of
a matrix material that is catalytically more relevant than
silica. This approach is still rather unexplored, although
some success in the synthesis of non-siliceous, ordered mes-
oporous materials has been made.[6,10,11] The preparation of
some transition-metal oxides, especially TiO2, in a mesopo-
rous state was achieved by using liquid-crystalline tem-
plates.[12] A wider spectrum of materials (e.g., mesoporous
MgO) could be accessed by using a thermally and mechani-
cally more robust template, an ordered mesoporous carbon
material.[11,13] Although there have been some efforts to syn-
thesize nanoporous ZnO with ordered porosity,[14] to the
best of our knowledge, the successful preparation of this in-
teresting material has not yet been reported. One of the
problems encountered in previous attempts is the reduction
of saltlike ZnO precursor, for instance zinc nitrate, in the
course of the thermolytic removal of the template.

Here, we present the successful preparation of ordered
mesoporous ZnO with high surface area. We compared the
two methods of preparation, the true liquid-crystal templat-
ing and the exotemplating with mesoporous carbons, and
obtained ZnO materials with different pore sizes. In both
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