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Porous materials with nanoscale pores attract great attention in modern chemistry and materials science. In particular, they are employed to solve various problems of sorption, separation of mixtures, catalysis, photocatalysis, etc.; therefore optimization of functional properties of these materials for target applications is a topical task.
Electron paramagnetic resonance (EPR) spectroscopy is a highly informative method for studying and optimizing magnetic, structural, and functional properties of nanostructures and nanomaterials. In our recent series of studies, we have developed a number of new EPR approaches to study micro/nanoporous media [1], including metal-organic frameworks (MOFs) [2-5], porous organosilica materials [6-8], and type-III porous liquids based on MOF nano/microparticles dispersed in ionic liquids and their aqueous mixtures. In particular, we have studied the mechanisms of paramagnetic gas sorption into the pores of MOFs and organosilicas, optimized sorbents of toxic nitrogen oxides (NO, NO2) and methods for their regeneration, and demonstrated the potential for using paramagnetic molecules grafted or adsorbed into porosity for quantum computing applications. In addition, using a spin probe encapsulated in MOFs, we have studied the stability of a series of porous liquids involving ZIF-8 MOF. The report will overview the key results of recent years and discuss the prospects for the application of EPR spectroscopy in the study and design of functional nanoporous media.
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