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Investigation of Particle Segregation in a Metal Hydride Packed Bed
by Extracting Particle Size Distribution from a Three-Dimensional Image
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Particle size distribution in a metal hydride packed bed was acquired from three-dimensional X-ray computed tomographic
images, using an image recognition method to quantitatively evaluate particle size segregation in the bed. The image recognition
method was constructed by combining the original seed-generating method with other methods (e.g., the watershed method).
The image recognition method was first applied to glass bead packed beds. The results indicated that the method adequately esti-
mated the particle size distribution of the packed bed from three-dimensional images. After this validation, the method was ap-
plied to metal hydride packed beds. The results corresponded with observation results obtained by previous study. These results

confirm that the image acquisition method could be used to quantify particle size segregation.
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Table 1 Imaging condition for glass bead packed bed.

Tube voltage, kV 101.0
Tube current, mA 81.0
Voxel size, pm? 113.75x113.75x113.75
Object volume, mm3 26x26x 14

Table 2 Imaging condition for alloy packed bed.

Tube voltage, kV 60 or 65
Voxel size, pm3 2X2X%X2
Object volume, mm? 1x1x1
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(a) Base image

(d) Seed points
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(b) Particle region
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(c) Eroded particle region

(e) Segmented image

Fig. 1 Particle segmentation process.
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Fig. 2 Example of voxel cluster.
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(a) Before erosion

(b) After the first erosion (c) After the second erosion

Gray pixel : Packed material pixel
White pixel : Other material or void pixel
Hatched pixel : Eroded pixel

Fig. 3 Schematic diagram of the erosion process.

(a) d,=2.1 mm

Fig. 4 Three-dimensional and cross—sectional images of glass
bead packed beds.

Table 3 Number of glass beads.

Object Particle size: 2.1 mm Particle size: 3.5 mm
Experimental results 576 125
Analytical results 551 124
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(a) Large particles (b) Small particles

Fig. 5 Relationship between particle size and pixels.
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Fig. 6 Particle size distributions of glass bead packed beds.

(a) Before absorption

(b) After the fifth absorption

Fig. 7 Three-dimensional and cross—sectional images of mid-
dle region of metal hydride packed beds.
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Fig. 8 Amount of the packed alloys in each region.
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Fig. 9 Volume-based particle size distributions of the alloy packed beds.
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