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Improving lithium-ion battery (LiB) performance necessitates understanding and controlling
the adhesion between cathode materials and aluminum (Al) foil. This study utilized
computational chemistry to investigate the interactions and reaction mechanisms among Al foil,
cathode materials, and polyvinylidene fluoride (PVDF). Specifically, first-principles
calculations and molecular dynamics simulations were used to assess the chemical reactions
and energy barriers influencing adhesion.

Simulations involving the placement of cathode material (LisCoNiMnOs) on Al foil and
subsequent interfacial structure optimization revealed a tendency to form aluminum oxides and
composite oxides. Additionally, simulations indicated that PVDF decomposes under heating,
producing byproducts (HF and F-) that react to form a fluoride layer (AlFs) on the Al foil
surface. Furthermore, modeling of complex interactions and reaction pathway analysis
suggested that the fluoride layer formation might affect interactions with the cathode material.

This study provides insights into enhancing interfacial stability in LiBs, paving the way for
advanced material design strategies.
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