Electrochemistry of Nanoconfined electrolytes
[bookmark: _GoBack]Conductive nanosized pores are at the heart of cutting-edge science and technology, playing a particularly important role in capacitive energy storage. In these lectures, I will begin with a concise overview of the key properties of room-temperature ionic liquids and concentrated electrolytes, as well as microporous electrodes, central to electrical double-layer capacitors. We will then delve into the fascinating physics of confined ions [1], uncovering phenomena such as the emergence of a superionic state [2], the intriguing effects of ionophobicity [3], and the role of quantum capacitance in electrodes [4]. A central focus will be steps toward maximizing energy storage efficiency [3-6]. Notably, we will reveal the counterintuitive benefits of ionophobic pores [3,7], examine how the separation between electrodes in an electrical double-layer capacitor can influence performance [6], and how low quantum capacitance can paradoxically enhance energy storage [4].
A special focus will be placed on the dynamics of ions, exploring the nuances of in-pore ion mobility [7-9] and the complex charging and discharging behaviors [10,11]. Despite extensive research, a consensus remains elusive regarding ion diffusion, as simulations and experiments present conflicting results [7-9]. We will explore diverse charging regimes [10], revealing how nanopore clogging fundamentally slows the charging process. Finally, I will highlight innovative strategies proposed to accelerate both charging [7,10,11] and discharging [11] dynamics, offering a glimpse into the future of faster, more efficient energy storage solutions.
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