
W. Booth, J. Schiffbauer 

West Virginia University 

 

B. Edwards 

Utah State University 
 

1 

Presented at the 2011 COMSOL Conference 



Micro-Nano-Fluid Electrolyte System 

2 
Gilad Yossifon, Peter Mushenheim, Yu-Chen Chang, and Hsueh-Chia Chang, Physical 
Review E 81, 1-13 (2010). 



Steady-State Scaled Equations 
 Poisson’s Eqn.:  

 

 Continuity Eqns.: 

 
     is the counter-ion concentration 

     is the co-ion concentration 

           is the membrane fixed charge 

           is the system diffusivity 

     is the electrostatic potential 

     is the scaled electric double layer (EDL) length 

     is the ion valence. (+/- 1) 
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Thanks. Questions? 
 Gilad Yossifon, Peter Mushenheim, Yu-Chen Chang, 

and Hsueh-Chia Chang, Physical Review E 81, 1-13 
(2010). Field-focusing. 

 Gilad Yossifon, Peter Mushenheim, Yu-Chen Chang, 
and Hsueh-Chia Chang, Physical Review E 79, 1-9 
(2009). Non-linear IV characteristics of 
nanochannels. 

 Jarrod Schiffbauer, Will Booth, Kathleen Kelly, Boyd 
Edwards, and Aaron Timperman. Submitted to PRL. 
(2011). 1D analytical theory of these rectifying 
systems. 
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