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Abstract: Advances in electrochemical energy storage systems are
crucial for vehicle electrification, integrating renewable energy into the
power grid, and enabling electric aviation. There is an urgent need to
accelerate innovation toward improved and safer utilization of high
energy and power densities in rechargeable batteries, spanning the
range from lithium-ion to advanced “post-lithium-ion” battery
chemistries. These complex and dynamic electrochemical systems are
underpinned by coupled physical processes, including charge, heat,
and mass transport, as well as their interplay with mechanical stresses
across electrochemically reactive interfaces and porous electrode
architectures. The dynamically evolving nature of electrochemistry-
coupled reactive transport processes, further compounded by
heterogeneities spanning the hierarchy of temporal, spatial, and energy
scales, gives rise to complex phenomenology, including bottlenecked
transport, chemo-mechanical instability, and local gradients. | will
discuss the underpinnings of mechanistic interactions at
electrochemically active interfaces and in electrode architectures for
energy storage.
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