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High surface area, microporous activated carbon (AC) electrodes store electric charges in their electrical double layers across  the entire  high specific surface area in contact with electrolyte solution in carbon nanopores. Due to their potentially high rates of charging, long cycling life, abundance and low prices, activated micro-porous carbons are attractive practical materials for high power energy storage devices (supercapacitors) and for capacitive deionization of water (desalination), and more. The gravimetric changes of charged carbon electrodes are translated in our model into finding the range of carbon surface charge densities manifesting either purely perm-selective electrode behavior (moderate surface charge densities) or its failure.1-3 At low charge densities (in the vicinity of the potential of zero charge) the electrode perm-selectivity fails because of cation-anion mixing, so that the experimental mass change/charge ratio is much lower than the theoretical one (followed from Faraday's law). At moderate charge densities the experimental ratio coincides with the theoretical one demonstrating. At extremely high surface charge density the ratio is larger than the theoretical one implying co-insertion of solvent molecules together with adsorbed ions. We are able to demonstrate for the entire families of alkaline, alkaline-earth cations, and halogen anions that our EQCM measurements provide a direct assessment to the solvation number of ions confined in carbon nanopores3.
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