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Operando dielectric measurement
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Nperando Battery Days = powerPoint-Prasentation
ol Opere
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Physikalisch-Techmsche Bundesanstalt J.P B

Braunschweig und Berlin
Quantitative operando analysis of the

polysulfide driven degradation in LiS batteries
Katja Frenzel', Adrian Jonas', Lena Mathies', Thamara Ruellas2, Marco Agostini?,

Sergio Brutti? , Philipp Honicke'?, Sebastian Risse? , Yves Kayser'4,

and Burkhard Beckhoff!

O s

1) Physnkahsch-Techn.nsche Bundesanstalt, X-Ray Spectrometry, Abbestr. 2-12, 10587 Berlin, Germany HZB
?) Sapienza Universita Di Roma, Dipartimento Di Chimica, P.le A. Moro 5, 00185 Roma, Italy
4)

Helmholtz-Zentrum Berlin, Chemical Energy Division, Hahn Meitner Platz 1. 14109 Berlin. Germany o =0

In June, Grenoble

Max-Planck-Institute for Chemical Energy Conversion, 45470 Malheim an der Ruhr , Germany



12-14th June, Grenoble
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21GRD01  OpMetBat Operando metrology for energy storage materials
Visit our sponsors booths CREATING EXCELLENCE FOR OPERANDO METROLOGY
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X-ray Spectrometry

X-ray Diffraction B O St Pt
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Investigating Particle Cracking in
Single-Crystal LiNiO, with Correlated

Optical and Electron Microscopy
George Phillips — 14/6/24 i
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INSTITUTION Grey Group * Research Council

SB- UNIVERSITY OF
™ CAMBRIDGE International Operando Battery Days

\\
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. ; Y Grenable, France, June 12-14™ 2024
Deparoment of Chemistry
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International Operando Battery Days, 2024

Spatio-Temporal Analysis of Aging Effects on Lithiation Kinetics
and Heterogeneities in Graphite Electrodes

rhd ¥l instrumen
Go.

zde ONEY', Federico Monaco', Saptarshee MITRA!, Asma MEDJAHED?,

R <A
Manfred BURGHAMMER?, Quentin ARNOUX?, Samuel TARDIF4, Quentin ‘ ‘ i
JACQUET', Sandrine LYONNARD' ‘

'Univ. Grenoble, Alpes, CEA, CNRS, IRIG, SyMMES, F-38000 Grenoble

=2 i
*European Synchrotron Radiation Facility, F-38043 Grenoble Cedex, France
*TotalEnergies OneTech, 69360 Solaize, France

“Univ. Grenoble Alpes, CEA, IRIG, MEM, 38000 Grenoble, France

Federico Monaco
14/06/2024, Grenoble
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» Degradation of electrochemical
Visit our sponsors booths performance with aging
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>\< Matadi et al 2017 J. Electrochem. Soc. 164 A
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Spatiotemporal tracking of electronic
excitations in battery electrodes

Transient reflection imaging

M.-R. Amara '4 A. . Lovett 2 T.S. Miller

1

2, H. B. de Aguiar ', J. Utterback 3 and R. Pandya 4
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Lit 4+ TFSI™ = LiTFSI (s)
Lit+0H™ = LiOH (s)
kep = [Li*] - [OH7]

ongkbl, 0. Fontaine et .al., Small. 2023
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ando Battery Days

Investigation of 3D structure evolution in
lithium-sulfur batteries
with computed X-ray tomography

Antoine Klein, S. de Angelis, M. Sadd, S. Checchia, M. Olsson, S. Xiong, and A. Matic
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X xenocs

200 Wh/kg battery pack

Climb “El Capitan” 600 times

L1
~













e AT Y

o

























our sponsors booths

ULTRATHIN-FILM ELECTRODE
APPROACH FOR PROBING ANODE-FREE
ALL-SOLID STATE BATTERIES AT
OPERATING CONDITIONS BY X-RAY

SPECTROSCOPIES
Interface Design Department

E. Kataey, B. Aktekin, Z. Chalkley, P. Feng, L. Riegger, R. Garcia-
Diez R Feli-Duarte, R G. Wilks, Y. Xu, AcHeng ¥ Lu, J. Janek and
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International Operando Battery Days

wando Battery Days q
Grenoble, France, June 12-14™ 2024

[nstitut de Recerca en Enerpa 0e atalunya
Catalonia Institute for Energy Research

Study of ion transport in Li-ion batteries elex
ellipsometry

Alex Morata, Beatri '
3 rice Laurenti, Juan Carlos Gonzalez-Rosillo, Fernanda Monteiro. Francesco Chiab
Marc Nuhez, Valerie Siller, Albert Tarancén : o
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‘ U‘ International Operando Battery Days

p = tan(P)e'®
Spectroscopic _ellipsometry is a 4
highly accurate non-destructive
technique that uses polarized light
to provide the thickness and the
optical properties of a thin film.

Visit our sponsors booths

@LEAPS

Ideal technique for studying
INNOV thin-film materials and systems

. MATERIALS
= . ' % PROPERTIES
. | Optical properties | Tl
[ iz :

X xenocs

* Composition
* Crystallinity

DEVICE PERFORMANCE
Multi-layers

* Depth profiles
Interfaces
Thickness

/. Mater. Chem. A, 2014, 2, 20552

Introduction - Spectroscopic Ellipsometry and TERS

TERS combines the
sensitivity of Raman spectrd
with high spatial resolution of sc
probe microscopy (SPM) and
chemical imaging of surfaces
nanometre length-scale.

Confinement of the EM-field in the
of the tip apex (SPR + lightning rod

2 Enhancement up to 107

= Detection sensitivity down to th
molecule level

= Spatial resolution at Several nano
evenon g sub-nanometer scale




Tracking Li content

aleofcharge of 5
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Determination of diffusion
coefficients

Preferential diffusion
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