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Achievement

We review past and present advances in the field of electrochemical double-layer capacitors (EDLC), so
called supercapacitors, explaining how the breakdown of the traditional EDLC model for nanoconfined
ions and ion desolvation accounts for the increase of capacitance for pores lower than a certain
threshold that is dependent on the size of the ions in a certain electrolyte. We outline still open

guestions and provide guidelines for the optimization and future application of supercapacitors with
improved power storage capabilities.
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Fig. 1: Nanoconfined ions without solvation shell and Fig. 2: Capacitance versus pore size plot

solvated ions in larger pores (from left to right). illustrating the increase of the capacitance for

ions in nanoconfinement.

Significance

Supercapacitors have shown great potential for highly efficient, high power-density energy storage. With
the breakdown of the conventional EDLC theory for ions in nanoconfinement and solvation-shell

stripping, this review paper provides guidelines for the interpretation of electrochemical performance of
advanced carbon materials.
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