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Developing safer, more sustainable and cost competitive next generation batteries is needed to 
enable a widespread use of electromobility as well as to maximize the efficiency of the use of rene-
wable energy sources. SPIRIT tackles this challenging focusing K-ion batteries based on sustainable 
electrode materials along with solid state polymer electrolytes.  

Within SPIRIT we have optimized the synthesis of Prussian White (PW) cathodes, have produced a 
new MOF type cathode with competitive performance in KIBs and have developed several anode 
materials, from different carbon to Ti-based compounds. We have also produced novel fluorine-
based and fluorine-free potassium salts which are compatible with PEO for polymer electrolytes as 
well as ionic liquids which added to PEO based polymer electrolytes results in mechanically robust 
quasi-solid state polymer electrolyte (QSPE) membranes. The highest ionic conductivity (10-3 S/cm) 
QSPE, competitive with liquid based electrolytes, also results in the best compatibility with the high 
voltage optimized PW cathodes. We rationalize the improved performance based on XPS and 
ssNMR studies. These results will be presented in the talk.  

SPIRIT still aims to get stable performance with our developed polymer electrolytes on the optimised 
cathode and anode materials, which could result in a safer, more sustainable quasi solid state bat-
tery. 

References: 

1 V. Durán-Egido, J. P. Darby, M. J. Cliffe, J. S. Garitaonandia, P. Grande-Fernández, A. J. Morris, J. Carretero-
González, E. Castillo-Martínez, Angew. Chem. Int. Ed. 2025, DOI:10.1002/anie.202424416. 
2 J. Chen, S. Ebrahimi-Koodehi, B. Iliev, Y. Steinberg, M. Leskes, T.J. S, Schubert, E. Castillo-Martínez, D. 
Bresser, M. Zarrabeitia (submitted). 
 
Funding organisations: Grant PCI2022-133005, funded by MCIN/AEI/10.13039/501100011033 and by the Euro-
pean Union PRTR funding through projects. The Bildung und Forschung (BMBF) project 03XP0186, within the M.Era-
net framework and the Helmholtz Association. The Ministry of Science and Technology of Israel.  


	Solid-state Potassium-Ion batteRIes for safe and susTainable energy storage

