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Electrode-Electrolyte Interface Simulation Using the Fugaku Supercomputer
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Abstract In lithium-ion batteries, the interface between the electrode and electrolyte greatly affects

performance and lifetime. However, complex phenomena like electric double layers are difficult to
observe directly and hard to reproduce with traditional simulation methods. To address this, we
developed a new simulation technique that can efficiently and accurately predict interface structures.
This paper presents an overview of the interface prediction technology and a case study on its
application to the aluminum dissolution phenomenon.
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Fig.1 The NiMH bipolar battery and its equipped vehicle
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Fig.2 Operating principle and interfacial phenomena of LIB
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Fig.3 Structural image of the electrode-electrolyte
Interface
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Fig.7 Computational model of the electrode-electrolyte
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Fig.8 Equations of the Lennard-Jones Potential and
Coulomb Interaction
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Fig.9 Image of the experimental setup
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Fig.10 Experimental results
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Fig.12 Al dissolution potential with varying mixed salt
ratios
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Fig.13 Computational results for the Al current collector
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