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Publishable summary

Monitoring structural changes in sodium/sodium ion battery systems during galvanostatic cycling is a
challenging task that requires appropriate analytical techniques allowing the detection of structure
moieties as a function of the time progress of the cycling process. A powerful technique that allows
such analysis is in-situ solid-state NMR spectroscopy which can be applied to analyze local structural
changes in alkali metal containing electrochemical cells. To perform such experiments appropriate
cells have to be prepared which are stable during the cycling process. Furthermore, special in-situ
NMR probes have to be set up that allow the measurement of solid-state NMR spectra under cycling
conditions.

The successful preparation of electrochemical cells for in-situ solid-state NMR investigations is
presented. For the model compounds LiCl and NaCl, as well as for electrochemical Li|LiPFs|Li and
Na|NaPFg¢|Na cells the operational of the two single resonance channel probes (ATMC IN SITU NMR
300 and ATMC IN SITU NMR 600 WB) is shown. The obtained in-situ spectra allow the monitoring of
structural changes in these cell systems. To obtain more details these experiments have to be
combined with ex-situ NMR investigations that increase resolution.

Single particle measurement (SPM) is a powerful tool to investigate the electrochemical properties of
a single particle of active material without considering the effect of the binder and conducting
materials. It is employed in the SIMBA project to study the diffusion coefficients of sodium in the
electrode, electrolyte and the charge transfer resistances across the electrode/electrolyte interface.
The main processes of setting up the SPM device are detailed in this report. Besides, first
measurements on a SiOC|LiPFg|Li cell have been successfully performed to prove the operability of
the SPM setup.
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Appendix C - Disclaimer/Acknowledgement

Copyright ©, all rights reserved. This document or any part thereof may not be made public or disclosed,
copied or otherwise reproduced or used in any form or by any means, without prior permission in
writing from the SIMBA Consortium. Neither the SIMBA Consortium nor any of its members, their
officers, employees or agents shall be liable or responsible, in negligence or otherwise, for any loss,
damage or expense whatever sustained by any person as a result of the use, in any manner or form, of any knowledge,
information or data contained in this document, or due to any inaccuracy, omission or error therein contained.

All Intellectual Property Rights, know-how and information provided by and/or arising from this document, such as designs,
documentation, as well as preparatory material in that regard, is and shall remain the exclusive property of the SIMBA
Consortium and any of its members or its licensors. Nothing contained in this document shall give, or shall be construed as
giving, any right, title, ownership, interest, license or any other right in or to any IP, know-how and information.
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opinion of the European Commission. Neither the European Union institutions and bodies nor any person acting on their
behalf, may be held responsible for the use which may be made of the information contained therein.
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