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Adsorption in porous materials plays a central role in a wide range of technologies, including energy-
related processes. The performance of an adsorbent is ultimately determined by the interplay between 
the properties of the porous solid and its interactions with the adsorbed molecules. 

This talk will provide a general overview of the fundamental aspects governing adsorption in porous 
materials, highlighting how molecular interactions, surface properties and pore structure influence the 
adsorption behavior. Different probe molecules, including N₂, Ar, CO₂ and H₂O, will be briefly 
considered to illustrate how adsorption measurements can provide complementary insights into the 
properties of porous solids.[1] Both static and dynamic approaches to adsorption characterization will 
be discussed, emphasizing the complementary information they can provide. In particular, dynamic 
measurements can offer a more direct connection to the conditions encountered during real adsorption 
processes, where the material is exposed to flowing streams and continuously changing operating 
conditions.[2,3] 

The aim is to establish a connection between the microscopic origin of adsorption, the characterization 
of porous materials and their behavior under working conditions, providing a general framework for 
understanding adsorption phenomena and their relevance to adsorption-based processes. 
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