
Charge Inversion PhenomenonCharge Inversion PhenomenonCharge Inversion PhenomenonCharge Inversion Phenomenon

SEOK, SANGJUN



Electric double layer modelElectric double layer model

Helmholtz Gouy-Chapman
x

the simplest model
thermal fluctuation!!

thermal motion of 
the ionsthe ions



PoissonPoisson--Boltzmann theory Boltzmann theory –– diffusive double layerdiffusive double layer

What is the potential distribution in the solution?? (on the 1:1 salt)
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At room temperature

25mVϕ ≤

linearized Poisson Boltzmann equation (Debye Hückel approximation)
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linearized Poisson Boltzmann equation (Debye Hückel approximation)
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e.g. potential versus distance for a surface potential (surface potential 50 mV)

H. Butt, K. Graf, M Kapple, physics and chemistry of interface, WILEY-VCH (2006) , , pp , p y y , ( )
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e.g. potential versus distance for a surface potential (different surface potential)

H. Butt, K. Graf, M Kapple, physics and chemistry of interface, WILEY-VCH (2006) , , pp , p y y , ( )



Stern layerStern layer
somewhat artificial!!

Helmholtz plane (stern layer)Helmholtz plane (stern layer)

H. Butt, K. Graf, M Kapple, physics and chemistry of interface, WILEY-VCH (2006) , , pp , p y y , ( )



Stern layerStern layer

H. Butt, K. Graf, M Kapple, physics and chemistry of interface, WILEY-VCH (2006) , , pp , p y y , ( )



Charge inversion e.g. Charge inversion e.g. –– PRL PRL 9797, 046102 (2006), 046102 (2006)
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