
Surface Enhanced NMR Spectroscopy and Applications to Materials Science

 Solid-state NMR spectroscopy is a powerful 
technique for characterizing the structure and 
dynamics of materials at atomic resolution. In 
applications such as catalysis, having a precise 
understanding of the structure of surface species is 
critical, since one of the most powerful ways to 
develop systems with improved properties is 
through the determination of structure-activity 
relationships. However, the sensitivity of NMR 
methods poses a major limit for the investigation of 
surface species. During the last few years, Dynamic 
Nuclear Polarization (DNP) has emerged as a 
powerful technique to enhance the NMR spectra of 
both liquids and solids. In a DNP experiment, the 
large polarization of unpaired electrons is transferred 
to the neighboring nuclei via the microwave 
irradiation of the EPR spectrum at low temperature 
( typical ly 100 K) , leading to NMR s ignal 
enhancements of several orders of magnitude. We 
have recently demonstrated that DNP could be used 
to drastically enhance the solid-state magic angle 
spinning NMR signal of surface species leading to 
information that were previously not amenable to 
solid-state NMR spectroscopy. 
 This project will address the following areas in 
the further development of these state of the art 
DNP NMR methods in Lyon: (i) the development and 
implementation of advanced NMR methods for 

further increasing the resolution and sensitivity of 
NMR spectra under DNP conditions, (ii) experimental 
work oriented towards the fine structural 
invest igation of surface species including 
organometallic catalysts and reaction intermediates, 
(iii) the investigation and characterization of new 
generation of polarizing agents. 
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