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Imaging Group, Institute of Applied Materials

» |nvestigation of 2D/3D structures and processes
on different size scales

= 3D Structure-Properties Relationships
» |n-situ/operando investigations
= Development of 3D materials
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Partners:
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Y-/ / Topic:
FOR SOCETY Neutron Imaging for
UG/‘\ Materials and Energy
Ma'l.l'ers Research.
e Scope:

HZB =05 20 % of the beam time
2020  provided for experiments

with outstanding
scientific output.
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Spatial resolution:
better than 3 um

Temporal resolution:
1 ms / single image

1 s /3D tomography
™ Characteristics:
NexXT, Cold neutron beam
e High flux

et al.

Low background

An upgraded facility by the end of 2022
Expanded range of options
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Joule ¢? CelPress -

Neutron imaging of lithium batteries

Ralf F. Ziesche,!?%° Nikolay Kardjilov,* Winfried Kockelmann,® Dan J.L. Brett, "
200 - and Paul R. Shearing’#*

Ziesche et al. (2022) Joule, 6(1), 35-52.
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4D IMAGING OF LITHIUM
BATTERIES

#LithFUm-
Batteries
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X-ray in operando tomography

ESRF
ESRF

scan time: 2.8 s (every 40 s)

pixel size: 10.89 um

discharge over 2.75 Qand 4.5 Q

76 keV

HZB Helmholtz

Neutron in situ tomography Zentrum Beriin

HZB

scan time: ca. 8 h

pixel size: 12.9 um

discharge: -200 mA and over 4.7 Q
cold neutron spectra

A electrochemical Helmholtz
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Ziesche et al. (2020). Journal of The Electrochemical Society, 167(14), 140509.
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X-ray CT & Li-Volume Quantification
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4D IMAGING OF FUEL CELLS




Water Management
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Preliminary Results ILL: 4D Fuel Cell Imaging
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CONCLUSION e

#Neutron
’maging



* High sensitivity to Li and H (Contrast)

* Different attenuation coefficient for
Isotopes

H D oLi Li L

* dynamic imaging

* time resolved tomography
e (quantitative data analysis
* phase information

* Similar length scale as X-rays (cm to um)

X-rays

Information about structural changes

Neutrons

Information about the electrochemistry

e Useful in a width field of Energy System:

* Instruments and Detector getting more optimised
-> Higher spatial and temporal resolution
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