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Quantification of Anode Microstructure Based on 3-D Reconstruction
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Abstract: The three-dimensional microstructure of an SOFC anode is quantified using a dual beam
focused ion beam scanning electron microscopy (FIB-SEM) system equipped with an energy
dispersive X-ray spectroscopy unit. The microstructure of the Ni-YSZ anode is virtually reconstructed
in a computational field using a series of acquired two-dimensional SEM images. The three-phase
boundary density and tortuosity factors are carefully evaluated by applying two different evaluation
methods to each parameter. The TPB density is estimated by a volume expansion method and a
centroid method, while the tortuosity factors are evaluated by a lattice Boltzmann method and a
random walk calculation. Estimates of each parameter obtained by the two methods are in good
agreement with each other, thereby validating the reliability of the analysis methods proposed in this
study.
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Fig. 1 Schematic of FIB-SEM data acquisition Fig. 2 Example of 3-D reconstruction
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Table 1 Sample size and space resolutions Table 2 Volume fractions  [%]

— X y Z Ni | YSZ [ Pore
sample 1 Sample_dlmer?smn (um) | 26.095 | 10.906 | 4.74 Samplel | 27.4| 251 | 475
Voxel dmensm_ns (nm) 26 26 60 Sample 2 253 | 251 | 496
sample 2 Sample_dlmer?smn (um) | 25.722 | 11.624 | 6.572 Sample 3 | 245 | 26.0 | 495
Voxel dimensions (nm) 26 26 62
Sample dimension (um) | 26.341 | 10.768 | 6.048
Sample 3 Voxel dimensions (nm) 26 26 72
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