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ABSTRACT (Space limited to 2200 characters)

Hierarchically organized monolithic materials exhibit unique physical and chemical properties
making them very attractive for a wide range of applications in areas such as chemical
separation, thermal insulation or heterogeneous catalysis. The structural characteristics like
pore widths, pore structures, surface areas, as well as the mechanical properties of these
materials prepared by e.g., sol-gel processing, are highly influenced by post synthetic
treatments and drying conditions. In particular, the drying procedure constitutes a crucial step
in the preparation of mechanically stable porous monoliths. Drying of porous oxides can be
realized by various techniques, ranging from drying in air under ambient conditions to
supercritical drying with e.g. carbon dioxide. Usually, ambient drying procedures require post-
treatments of the material surfaces to minimize shrinkage, whereas supercritical drying is
more costly and needs complex equipment for its operation.

Herein, we present an innovative idea for a new technique to dry hierarchically organized
porous monoliths, adapting and adjusting the approach from previous studies to challenge the
specific characteristics of silica, whereas this method is especially characterized by its
uncomplicated setup and feasibility. Based on the model system of hierarchically organized,
anisotropic ethylene glycol-based silica gels we discuss the effect of drying on the pore
properties. To evaluate this procedure, a comparison to supercritical drying is provided,
considering changes in important parameters such as pore size, pore volume, specific surface
area, and shrinkage. Through comprehensive characterization of the materials, it will be
demonstrated that drying under "ambient" conditions can certainly compete with supercritical
drying or even outperform it in terms of favored parameters such as surface area or pore
volume. Additionally, these parameters as well as the pore widths can be influenced and
controlled by adjusting the drying conditions.
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