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Disclosure of crystallochemical information to rationalize the solid-state performance of bulk materials cannot prescind from the
(combined) application of advanced characterization techniques, which is beneficial in both the short and long term. As a matter of
fact, this strategy not only provides a comprehensive picture for the current case of study, but also paves the way to the development
of new-generation substances with functionality optimized for the investigated applicative context.

In the context of a multi-technique approach, the title contribution will prove that in situ powder X-ray diffraction (PXRD) under
non-ambient conditions does afford an essential and versatile portfolio of tools to disclose the structural features underneath an
observed functional behaviour.

To the aim, the audience will be introduced into the vast realm of metal-organic frameworks (MOFs) [1] and covalent organic
frameworks (COFs) [2]. In the past two decades, in sifu PXRD methods have known an incessant development for the study of MOFs
and COFs [3-5]. Since 2014, the research group in Structural Chemistry of Advanced Materials (SCAM) at the University of Insubria
has actively concurred to this development. The involvement of the SCAM group into this expanding field will be highlighted through
a selection of examples recently reported in the literature [6-9], overall showing the relevance of in situ PXRD, performed in house
or at large scale facilities, in pinpointing those MOFs and COFs crystallochemical features - occurrence of framework modifications,
identification of primary adsorption sites and adsorbent-adsorbate interactions, adsorbate quantification, influence of pore walls
decoration - governing their functionality as solid-state adsorbents.
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