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Abstract; The ion distribution for different concentrations and applied voltage is studied by
modeling the ion distribution in electric double layer( EDL ) based on the Poisson-Boltzmann( PB)
and modified Poisson-Boltzmann ( MPB ) equations. The results indicate that some errors exist in
the thickness of diffusion in EDL if the applied voltage is more than 0.4 V and the ion
concentration is less than 10 ~* mol/L. The simulated electro-osmotic flow by using Debye length
is not in agreement with the practical observation result mainly because the Debye-Hiickel equation
is of linear relationship and not compatible with the calculating electro-osmotic flow under higher
voltage conditions. By use of the MPB equation with non-linear characteristics, the maximal
electro-osmotic flow generated by two co-planar metal electrodes with the width of 500 wm and the
gap of 25 pm is 1 034. 31 pm/s at =1 V potential with the frequency of 500 Hz.
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Fig. 1 Schematic diagram of the arrangement of anions
and cations near the electrode/ electrolyte interface
(the dotted lines stand for the distribution of
potential in the EDL near the positive
electrode)
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Fig. 2 Schematic diagram of domain and boundary
conditions in the physics equations
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