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ABSTRACT

The porous network structure of Li-ion battery electrodes has been first studied by combining the X-ray computed
tomography (CT) technology and the three-dimensional image processing using medial axis. High resolution X-ray
CT images of the electrodes were obtained at the synchrotron facility. Gallium injection technique was utilized to
obtain a high contrast CT image for anode, so that the material and void are clearly separated in the further image
processing. The tortuosity of voids in x-, y-, and z-directions was calculated after thinning process. The path of Liion
in electrodes is visualized and analyzed by this method. This analysis may accelerate the research and development

of Li-ion battery electrode.
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A schematic illustration of analytical process and CT images and the results of tortuosity analysis of the electrodes.
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Figure 2. A schematic illustration of explanation of medial axis analysis.
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Figure 3. SEM image of anode (a), (b) before and (c), (d) after
gallium injection. (b) and (d) are magnified images indicated by
white square in (a) and (c).
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Figure 4. X-ray CT image of anode (a) before and (b) after
gallium injection.
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Table 1. The results of pore and throat analysis.

Sample (density)

Pore & throat (average)

Positive electrode
(d=2.9g/cm’)

Negative electrode
(d=1.1g/cm?)

. . 31.6% 50.2%
Total void Theoretical measured
37.7% 40.7%
Total pore 4989 1516
Pore volume 13e-07 mm? 1.3e-07 mm?
Effective pore radii 2.5um 2.6 um
Throat area 9.1 um? 14.2 pm?
Effective throat radii 1.5 pum 1.8 um




Electrochemistry, 83(1), 2—6 (2015)

Table 2. The results of tortuosity analysis.

Sample Positive Negative
Tortuosity (density) electrode electrode
(average) (d=29g/em®) (d=1.1g/cm’)
X Shortest paths 1.6 1.7
All paths 1.5 1.6
v Shortest paths 1.7 1.9
All paths 1.6 1.8
7 Shortest paths 1.6 1.7
All paths 1.5 1.6
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