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Multiscale modeling is emerging as a promising discipline for supporting the design and optimization
of the next-generation of rechargeable batteries, including advanced lithium-ion and post-lithium
technologies. This theoretical discipline aims at simultaneously describing physicochemical
mechanisms taking place at different spatial scales, from the material to the cell level.

This tutorial provides a comprehensive review on cutting-edge methods for the computational
multiscale modeling and numerical simulation of rechargeable batteries. Both theoretical and
practical aspects are presented for the modeling of transport processes and electrochemical
reactions in porous composite electrodes, together with concrete application examples for advanced
lithium ion, lithium sulfur, lithium-O, and redox flow batteries with Si/C solid suspensions.
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Figure. Examples of modeling approaches developed by us: a) continuum modeling of lithium-0O,
batteries ; b) mesoscopic modeling of iithium sulfur batteries.
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