NMR and EPR characterization of V205 as a cathode material
for high-capacity Li-ion batteries
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Li-ion batteries are the key technology for the electrification of the transport sector.
Their enhancement requires fundamental understanding of the battery chemistry involving
solid-state and interface reactions and processes. NMR and EPR were succesfully applied to
investigate battery materials in many cases [1,2], however, mostly independent from each
other. Here, both techniques are applied to investigate the cathode material VV20s. We exploit
the strengths of EPR to target dilute surface defects and monitor redox reactions, and the
strengths of NMR to identify phase transitions and the local surrounding of the nuclei under
investigation.
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FIGURE 1. Overview of electrochemical testing of V,Os cathodes in Li-ion batteries. Applied magnetic
resonance techniques are indicated in color. (a) Schematic of the used battery setup with a V,Os working
electrode, a lithium metal counter and reference electrode, and a seperator. EPR-active defects are introduced
through cathode film preparation. (b) Electrochemical discharge profile showing voltage plateaus that indicate
distinct phase transitions. LixV20s phases are indicated with greek letters. (c) Upon the & -> y phase transition,
vanadyl ions are released from the bulk cathode.
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