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		Abstract

		We demonstrated the usefulness of the correlation, which is obtained from our previous work regarding the adsorption mechanism of metal ions on activated carbon (AC) suggested that the adsorbability of lead (II) ions on AC per unit surface area were higher in AC with a larger graphite/carbon defect (G/D) ratio (Kuroki et al., 2019), in predicting the amount of adsorbed Pb  2+  directly from the G/D ratio of AC. The errors between the experimentally obtained values from the estimated values based on the correlation were less than 10 %. Further, the correlation was explained according to the hard and soft acids and bases theory. However, it has been unclear how the charge of the adsorbed Pb  2+  is compensated and how Pb  2+  can adsorb on the non-polar graphite surface of AC. Therefore, a molecular dynamics simulation was applied to clarify the microscopic mechanism of Pb  2+  adsorption. We found that when the counterion was NO  3  −  , the adsorption of Pb  2+  to the carbon surface is enhanced by the ion-pair formation with NO  3  −  , whereas such adsorption enhancement effect was minor for Cl  −  . These results are important and will strongly contribute to the elucidation of previously unexplained complex liquid-phase ion adsorption mechanisms on AC. 
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