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R eactions at the electrode-electrolyte interface in lithium ion and beyond Li batteries play a 

key role in the battery’s performance and are one of the main causes for cell failure. These 

reactions, which lead to the formation of the solid electrolyte interphase (SEI), ultimately control the 

reversibility of the cell’s Li chemistry and its kinetics. Thus an important part in the development 

of new high energy storage materials is control over their interfacial chemistry and reactivity with 

the electrolyte. Nuclear magnetic resonance (NMR) spectroscopy is an excellent approach for 

following the formation of interfacial layers as it can detect disordered and heterogeneous phases, 

providing information on their chemical composition, structure and dynamic properties. Its main 

disadvantage is its low sensitivity which is often a limiting factor when probing thin surface layers.

In this talk I’ll describe approaches to overcome this sensitivity limitation by isotope enrichment 

which enabled studies of the interfacial processes in silicon anodes and lithium- oxygen cells. I 

will also present first steps towards the implementation of a new hyperpolarization technique for 

signal enhancement, Dynamic Nuclear Polarization (DNP), which can potentially provide detailed 

molecular level insight into the surface chemistry of electrodes as well as other functional materials.
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