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Abstract

Electrical double layers are essential in many fields, such as electrical energy storage, electrocatalysis, electroplating,
capacitive deionization, and so on. Despite considerable studies on EDLS, the details of what would happen at
electrolyte-electrode interfaces still require in-depth exploration, in particular, how heat would be generated during
charging/discharging. During the last several years, we developed constant-potential molecular dynamics (MD)
modeling techniques to investigate the interfacial structure, ion transport, and heat generation in electrical double
layers. Focusing on EDLs in supercapacitors, we examined EDL systems with different electrodes and electrolytes,
supported by experimental measurements, to understand mechanisms of EDL formation and thus to help the design
of supercapacitors. The contents of this talk would include:

(1) Developing modeling techniques of constant-potential MD simulations, which present the developed algorithm
and code package of MD simulations for accurately mimicking EDL systems.

(2) Exploring the influence of water impurity on ionic liquid (IL) EDLs, which expatriates water adsorption on
electrode surfaces in contact with humid ILs and the possible strategy to reduce the water electrosorption at polarized
electrodes.

(3) Studying the capacitance and charging dynamics of ILs in porous electrodes, which would show how
nanoporous carbon and conductive MOFs as electrodes could achieve promising capacitive performance.

(4) Exploring the heat generation of EDL formation in aqueous and IL electrolytes, which reveals that EDL
formation in aqueous electrolytes exhibits endothermicity under negative polarization and shows new complexity of
endothermicity followed by exothermicity in ILs, regardless of electrode polarity.
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