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Abstract

The study of important and influential parameters of the lithium-ion batteries'
performance is of great importance. Modeling and simulation of the
structures requires a deep understanding of the relationships governing the
performance of these batteries. One of the most effective and influential
parameters in the performance of batteries is the tortuosity parameter and the
preferential accumulation of lithium in conductive structures. For this
purpose, three types of carbon nanofiber scaffolds with different structural
tortuosity were modeled, and for the first time, the tortuosity parameter in
these structures was calculated through simulation. Then, for all of these
three structures, the configuration of the lithium-ion half-cell was modeled,
and the dispersion of lithiation in these structures was discussed and
examined. The simulation results revealed that increasing the structural
tortuosity will cause a non-uniform distribution of lithium in carbon
nanofibers, and the lower the tortuosity parameter, the more uniformly
lithium is distributed in the conductive structures.
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7. COMSOL

8. Dirichlet boundary condition
9. Laplacian flux

10. Mathematics

11. Laplace’s equation
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1. Slurry
2. Current collector
3. Tortuosity

4. diffusion length
5. Porosity
6. Geometric tortuosity
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13. Transport of Diluted Species
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12. Lithium-Ion Battery
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14. Diffusion
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