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In recent years, major synthetic efforts have been focused on the introduction of hierarchical pore
structures into many different materials such as zeolites, carbons, silicas, MOFs, hybrid layered and
pillared structures. Nanoporous materials which consist of hierarchical pore networks with pore widths
spanning the entire micro-meso- and even macropore range allow one to overcome accessibility and
diffusion limitations associated with classical microporous materials for catalysis and separations.

In this talk, recent developments in the structural characterization of these materials will be described.
An accurate textural characterization is crucial not only within the discovery process of novel
hierarchically ordered nanoporous materials but also contributes to advance their application in a
variety of areas including heterogenous catalysis, separation, battery devices, drug delivery. Among a
variety of techniques, gas adsorption is widely applied because it assesses a wide range of pore sizes,
spanning the entire micro- and mesopore range. Within the last two decades major progress has been
achieved in physical adsorption characterization also because of the development of advanced
approaches based on statistical mechanics such as molecular simulation and density functional theory
(DFT) [1]. This progress, coupled with the availability of high resolution experimental methodologies
for the adsorption of various subcritical fluids (also allowing one to couple adsorption techniques with
complimentary techniques such as small angle scattering), has led to major advances in the structural
characterization of nanoporous materials. However, major challenges still exist concerning an in-depth
characterization of complex pore networks. Application of characterization techniques to hierarchical
materials has revealed new phenomena, such as cavitation processes during desorption, and led to
significant refinement of these techniques [2]. Here, we propose a “toolkit” of recommended
experimental and state-of-the-art data reduction methods for a comprehensive study of the pore
architecture of hierarchically structured materials by gas adsorption but also emphasize the importance
of combining advanced physical adsorption with other complementary techniques such as mercury
porosimetry [2].
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