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Abstract：Remarkable gains in sensitivity and resolution have been 
achieved in solid-state NMR spectroscopy by combining the use of high 
magnetic field, fast magic angle spinning and new multiple diofrequency 
pulse sequences. Several novel experiments will be presented along 
with their applications to the studies of catalytic materials, biomolecules 
and fossil fuels. Examples of the studied materials include mesoporous 
silica nanoparticles functionalized with various types of organic groups, 
where solid-state NMR allows the definitive characterization. In particular, 
it can be used to detail the structure of mesoporous substrates, study the 
structure and absolute/relative concentration of various moieties inside 
the mesopores, determine their spatial distribution, orientation with 
respect to the surface and dynamic behavior, and monitor the catalysts’ 
stability under the reaction conditions. The new capabilities are also 
demonstrated on fully rigid, naturally abundant solids, including tripeptide 
(f-MLF-OH) and a series of coals. 
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