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TiO, forms three crystalline phases (anatase, brookite, rutile), of
which anatase is the most investigated because of its high photocat-
alytic activity. Due to its chemical stability, strong oxidation activity
and non-toxicity, anatase is used especially for air- and water-purifica-
tion .! Titania aerogels in the monolithic form have been extensively
applied for the various applications such as solar energy conversion?
and photocatalysis.> The use of TiO, for a given application depends
not only on its phase composition, but also on specific surface area,
crystallinity and crystallite-size. These properties can be significantly
influenced by the preparation method used.

Crystalline and pure TiO, aerogels are commonly prepared by
calcination accompanied by an uncontrollable porous structure de-
struction, decrease of surface area, as well as porosity.* Also the pho-
tocatalytic performance cannot be easily managed. Using supercrit-
ical carbon dioxide (scCO,) seems to be a promising way to obtain
crystalline and pure TiO, monoliths without any subsequent ther-
mal treatment.®® With this gentle method the structural, textural and
physicochemical properties can be better controlled.

We studied a combination of supercritical CO, and water for the
preparation of crystalline and pure nanostructured TiO, without any
thermal processing. The effect of temperature (40-100°C) and pres-
sure (10-30 MPa) on the purity, structural and textural properties
was investigated. The prepared aerogels were characterized with re-
spect to the (micro)structural properties by Raman spectroscopy and
X-ray diffraction. The textural properties such as specific surface area,
content of mesoporous and volume of microporous were determined
from nitrogen physisorption and skeletal density by helium pycnom-
etry measurements.

The pressure of 10 MPa did not cause any crystallization. When the
pressure increased, crystallization to anatase and brookite occurred.
Increasing the temperature resulted into a decrease of specific surface
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areas, change of the monoliths’ colour from white to yellow, and into
the more fragile blocks.
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