Supplementary Information (SI) for Nanoscale.
This journal is © The Royal Society of Chemistry 2025

Formation of 3D Cr,C through solid state reaction-mediated Al

extraction within Cr,AIC/Cu thin films

Clio Azina'*, Justinas Palisaitis?, Dimitri Bogdanovski'!, Tim Bartsch', Rajib
Sahu'3, Christina Scheu3, Per O. A. Persson?, Per Eklund?#4, Jochen M.
Schneider?

"Materials Chemistry, RWTH Aachen University, Kopernikusstr. 10, 52074 Aachen,
Germany

2Thin Film Physics Division, Department of Physics, Chemistry and Biology (IFM),
Linkdping University, SE-581 83 Linkdping, Sweden

3Max-Planck-Institute for Sustainable Materials, Max-Planck-Str. 1, 40237
Dusseldorf, Germany

4 Inorganic Chemistry, Department of Chemistry - Angstréom Laboratory, Uppsala
University, Box 538, SE-751 21 Uppsala, Sweden

v Cr,AlIC 00-029-0017
v Cr,C, 98-005-7009
v WY WY W WWYVY VY YV V v Al,Cu, 98-000-1625

RT post-annealing

700 °C
650 °C
600 °C
550 °C
500 °C
450 °C
400 °C
350 °C
f Moo s rarafian 300 °C
IO~ o) 1 IO b rbenorsstmmensoperivor] 250 °C
N A ol it ol Weisbmipestemmird s in] 200 °C

150 °C

Intensity (a.u.)

100 °C

50 °C

RT w/ Dome

RT w/out Dome
30 35 40 45 50
2Theta (°)




Figure S1: XRD patterns obtained before, during, and after in situ heating of as deposited
Cr,AIC/Cu assemblies, up to 700 °C with 50 °C steps.
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Figure S2: XRD pattern of the simulated Cr,C structure
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Figure S3: STEM image of Cr,AlC film, and EDX maps of an as-deposited Cr,AlIC/Cu
assembly



Relative Quantification
Elem. Atomic ratio (/Cr) Percent content
C 0.56 £ 0.079 35.90 %
Cr 1.00 + 0.000 64.10 %
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Figure S4: EELS spectrum of Cr-rich grain

Figure S5: STEM image and EDX maps of the annealed Cr,AlIC/Cu assembly. The
white box indicates which grains/zones correspond to the STEM images shown in
Figure 4.




