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Cross talk in Charge transfer AP-XPS to F-free Li- and Hard carbon

Gr/LMNO at battery capture battery Na-ion structure and
interphases in interface batteries using surface

AP-XPS  dynamics hard carbon chemistry in Na-
MWOW ion batteries
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Unwanted ion lons moving in Do Li- and Na- lons moving in
movement and from liquids ions move carbon
to solids differently? materials
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» Complexity, disorder, defects

* Multiple storage mechanisms

« Structure-storage correlation

@ Pore filling
® Insertion between graphitic sheets

® Adsorption at defects and surfaces

Small., (2025), 21, 2505561

Carbon Energy, (2022), 4, 1133-1150



How to study hard carbon using S/WAXS? g
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Adsorption?
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» SEI or surface adsorption?

 Defect adsorption?



Pore filling

Microporous Atomic
regime structure
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Comparing C-rates
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Isak Drevander et al., in manuscript
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Comparing C-rates

SAXS:
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Comparing C-rates

 Higher current leads to bottleneck effect a) _— 0%
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Where to draw the line?

Intercalation
or pore filling?

celll7, CTH, half, standard

—— Data

=== Low-q fit: slope = -3.67, x? = 1.88e+00
~== High-q fit: slope = -0.8, y? = 1.67e-03
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EUBAT HUB hard carbon study
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New addition: NAP-XPS at Chalmers

1200 (Transfer height)

HIPP-LAB from Scienta Omicron

Part of WISE infrastructure
* up to 20 mbar around samples

« combines XPS and
electrochemistry in one
experiment

—> operando battery interface
analysis

. Wallenberg Initiative
Materials Science
for Sustainability
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to solids differently? materials
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