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Appendix A: Particle System
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Figure S1: Cumulative distribution function of particle sizes for saxolite from manufac-
turer measured by laser diffraction.
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Figure S2: Cumulative distribution function of particle sizes for talcum (incl. dolomite
and magnesite) from manufacturer measured by sedimentation analysis.

Table S1: Densities of both original powders in g/m?

Saxolite Talcum

2.75 2.8




Appendix B: Tomographic Measurements

Table S2: Measurement and reconstruction parameters of all 3 resolution modes - low-
resolution (low-res), medium-resolution (med-res) and high-resolution (high-
res); (*) not applicable for monochromatic measurements.

parameter micro-CT micro-CT nano-CT
low resolution  medium resolution  high resolution

sample size diameter / mm 1.6 0.5 0.060
field of view (FOV) / mm 1.5 0.3 0.065
acceleration voltage / keV 80 80 5.4
electrical power / W 7 7 900
target material / — tungsten tungsten chromium
source filter (Zeiss standard) LE4 LE4 *
exposure time / s 2 25 70
optical magnification / x 4 40 *
number of projections 3201 3201 901
angle range / ° 360 360 180
voxel size / pm 1.5 0.3 0.064
binning 2 2 1
reconstruction algorithm FBP FBP SIRT
smoothing (Gauf) 0.1 0.1 -
beam hardening correction 0.05 0.05 *



Appendix C: Laser-ablated Sample

Figure S3: Laser-ablated Micro-CT sample to fit the field of view of Nano-CT.



Appendix D: 3D Segmentation

' 2. EDXS slice Figure 7

3. EDXS slice Figure 7

; Individual Nano-CT
B: reconstructions

Figure S4: (a) Phase-related segmentation workflow visualized in 3D for the complete
Nano-CT volume (stitched volume of three single, adjacent Nano-CT vol-
umes). Phase-discrete segmentation side by side with gray-scale image. (b)
Indicated positions of the single Nano-CT volumes in the stitched Nano-CT
volume and slice positions of the acquired EDXS maps.



Appendix E: Phase-wise and Particle-wise Segmentation
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Figure S5: U-net architecture.
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Figure S6: Results of phase-discrete and particle-discrete segmentation algorithms ap-
plied to the Nano-CT reconstructions, visualized for an exemplary colorized
slice.



Appendix F: Further Grain over Particle Volume Maps
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Figure S7: Grain over particle volume map targeting magnesite (green), dolomite (yel-
low) and talcum (blue). The colored curves illustrate the mean grain volume

for a given particle volume, whereas the gray shadowing indicates the corre-
sponding error bars.



