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Ex-situ and operando battery research play a crucial role in the development and improvement of energy
storage technologies. One of the powerful analytical techniques that has gained prominence in this field
is Fourier Transform Infrared (FTIR) microspectroscopy. This technique provides valuable insights into the
chemical and structural changes occurring within battery materials, enhancing our understanding of their
behavior and performance.
Coupling synchrotron radiation with FTIR microspectroscopy (SR-µFTIR) has great potential to study ex-
situ and operando battery materials, as the synchrotron infrared source is 100–1000 times brighter than a
conventional thermal (e.g. Globar) sources.[1] Moreover, its high brightness (i.e. flux density) allows smaller
regions (3–10 µm) to be probed in microscopy using different operation modes like transmission or reflection,
suitable for ex-situ and operando battery analysis with an acceptable signal-to-noise ratio.[2]

Thematerial science program atMIRAS end station devoted to Fourier Transform Infraredmicro-spectroscopy
(µFTIR) has grown significantly at the beamline during the recent years, in particular, in the fields of batteries
and electrochemistry [3-6].
The beamline design and the availability of specific detectors with different detection spectral ranges allows
optimizing the performance in the Mid-IR and Far-IR regions to cover a broad wavelength range from ∼1μm
to ∼100μm [7]. That made the technique particularly a robust tool to probe many of the fundamental spectral
features of the organic and inorganic materials used in batteries.
In this participation, we will present an overview of the applications and significance of FTIR microspec-
troscopy in ex-situ battery research performed so far atMIRAS beamline. It will be demonstrated how SR-FTIR
microspectroscopy allows to investigate fundamental processes such as the solid-electrolyte interphase (SEI)
formation. By characterizing the chemical composition, surface chemistry, and molecular interactions within
battery components. Furthermore, we are at the initial steps of exploring how FTIR microspectroscopy can
be employed to monitor and diagnose battery performance under various Operando conditions and cycling
protocols.

This contribution will shed some light on the role of FTIR microspectroscopy in battery research performed at
MIRAS beamline, highlighting its contributions to the advancement of energy storage systems and the quest
for sustainable and high-performance battery solutions.
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