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Phase transitions in electrodes are considered to be the major reason for ageing in lithium/Sodium ion bat-
terie. The electrolyte decomposition, on the other hand, leads to the formation of a protective and insulating
layer called the solid electrolyte interphase (SEI) [1,2] that prevents further reduction of the active material
interfaces, leading to an operative electrode while its ionic conductivity allows the Li+/Na+ battery opera-
tion. [3,4] Depth profiling of the active material and SEI layer starting from the very first monolayers of
the structure to a few nanometers below can improve the understanding of the formation and evolution of
the battery performance. Different approaches for depth profiling of the active materials and SEI structure,
such as Ar+ sputtering, have proven to induce an artificial material gradient, endangering the consolidated
picture of the prevalence of inorganic components occupying regions close to the active particles and of or-
ganics occupying the external zone. [5] X-ray absorption spectroscopy (XAS), specially in soft regime, is a
powerful technique to investigate the evolution of the short-range structure with a tunable probing depth in
the range 3–100 nm with minimal destructive effects, preventing the degradation of the components of the
active material and SEI layer upon measurement.[6,7] It is also element-specific, targeting the evolution of a
desired chemical species in complex systems. X-ray photoemission spectroscopy (XPS), on the other hand, is
strongly surface-sensitive and can be used to investigate the SEI superficial layer within the first few atomic
monolayers. The combination of the two techniques results in a depth profiling of the active material and SEI
layer without invasive structure modification providing a complete image of their structural dynamics.
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