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Graphic Abstract 

 

 

Research Highlights 

 Exact analytical solution is derived for estimating the surface-charge-governed nanochannel 

conductance. 

 The model takes into account the Stern layer, surface chemistry reactions, presence of protons, 

EOF, and EDL overlap. 

 The model is valid at high pH, low salt concentration, and small nanoscale channel height. 

 

 

Abstract 

   It is known that when the electric double layers (EDLs) overlap, the ionic conductance in a 

nanochannel depends substantially on its surface charge property. Considering growing modern 
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