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�  Pnc-Si membrane thickness:  
�  15 nm and 30 nm 
�  Electrolyte concentration:  
�  100 mM NaCl 
�  Applied voltage:  
�  1500 mV (max) 

�  Pnc-Si membrane thickness:  
�  15 nm 
�  Electrolyte concentration:  
�  1 mM NaCl 
�  Applied voltage:  
�  1500 mV (max) 



Experiment Results for 15nm-thick pnc-Si membrane 
(100 mM and 1 mM NaCl) 
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Experiment Results for 15nm-thick pnc-Si membrane 
(100 mM and 1 mM NaCl) 
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Experiment Results for 15nm-thick pnc-Si membrane 
(100 mM and 1 mM NaCl) 
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Experiment Results for 15nm-thick pnc-Si membrane 
(100 mM and 1 mM NaCl) 
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Experiment Results for 15nm-thick pnc-Si membrane 
(100 mM and 1 mM NaCl) 
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Experiment Results for 15nm-thick pnc-Si membrane 
(100 mM and 1 mM NaCl) 
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Experiment Results for 15nm-thick pnc-Si membrane 
(100 mM and 1 mM NaCl) 
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Experiment Results for 15nm-thick pnc-Si membrane 
(100 mM and 1 mM NaCl) 
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Modeling: Impact of Meniscus 
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�  Extended Bernoulli Equation (Conservation of Energy) 
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Modeling: Impact of Meniscus 
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�  Minor head loss (due to flow across regions of different cross-sectional 
areas) 
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Modeling: Impact of Meniscus 
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�  Major head loss (due to fluidic resistance and pressure drop across the 
moving interface or menisci) 
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Modeling: Impact of Meniscus 
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�  Major head loss due to the pressure drop across the moving menisci 
with surface tension γ 

�  Young-Laplace equation†: 
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M. Hilpert, “Effects of dynamic contact angle on liquid infiltration into horizontal capillary tubes: (Semi)-analytical solutions,”  
Journal of Colloid and Interface Science, vol. 337, Apr. 2009, pp. 131–137. 

† 



Modeling: Impact of Meniscus 
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�  Major head loss due to the pressure drop across the moving menisci 
with surface tension, γ 

�  Young-Laplace equation: 

�  The equilibrium contact angle, θeq, 
�  can be obtained from the dynamic 
�  contact angle, θd, as ‡ 

;  
21
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P. V. Remoortere and P. Joos, “The kinetics of wetting: The motion of a three phase contactline in a capillary,”  
Journal of Colloid and Interface Science, vol. 141, no. 2, Feb. 1991, pp. 348–359. 
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Modeling: Impact of Meniscus 
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�  Head loss due the pressure drop across the receding meniscus 

�  Head loss due the pressure drop across the advancing meniscus 
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Modeling: Impact of Meniscus 
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�  Major head loss (due to fluidic resistance and pressure drop across the 
moving interface or menisci) 
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Modeling: Impact of Meniscus 
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�  For flow with very low Re (< 1 in our case) 
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Modeling: Impact of Meniscus 
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Experiment Results for 15nm-thick pnc-Si membrane 
(100 mM and 1 mM NaCl) 
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Impact of Meniscus 
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Determination of the zeta potential of porous substrates by droplet deflection. I. The influence of ionic 
strength and pH value of an aqueous electrolyte in contact with a borosilicate surface 



Impact of Meniscus 
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Using electrocapillarity to measure the zeta potential of a planar hydrophobic surface in contact with water 
and nonionic surfactant solutions 
 


