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Abstracts: In recent years, metal organic frameworks (MOFs) gained great interest 
because of their promising properties for gas storage, gas purification, catalysis, and 
molecular recognition. A wide range of specific applications can emerge from them involving 
energy processes, molecule capture, drug delivery and sensing. MOFs are crystalline porous 
materials formed by metal-oxide clusters connected three-dimensionally by polyfunctional 
organic ligands that act as spacers, creating 3D open porous structures, characterized by 
very high pore volume and surface area. Their peculiar structure, that shows big 
permanent porosity, results in the capability of hosting molecules, from hydrogen to carbon 
dioxide, to organic species. Moreover, the choice of appropriate metals and organic linkers 
(and their functionalization) potentially implies the possibility to design and explore big 
families of these new materials. 
  
In this colloquium, the characterization and the prediction of structural, electronic, 
vibrational and adsorption properties of different MOFs species will be described as 
obtained with an periodic ab-initio approach. The aim is to show how nowadays it is 
possible to confirm and predict, quantum mechanically, properties of such complex 
materials. Also, accurate ab-initio results can serve as strategic link between experiments 
and large scale computational simulations (and vice versa) in a synergic investigation 
process of isolating well behaving new species.  
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