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Abstract —In this study, we investigated the potential changes in the cross sectional area of the rectangular
microchannel with various zeta potentials and hydraulic diameters. We changed height/width ratio as 1, 1/2,
and 1/3 and investigated its effect on the potential change. For this research, FEMLAB(Comsol, verson 3.0)
was used to investigate the theoretical potential distribution. The potential change in the cross section shows
that right and left surfaces affect to some ranges. For the same area and shape, the potential value is directly
proportional to the zeta potential change. With the decrease in the H/W ratio, the electrical double layer
is condensed to the side surfaces.
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Figure 1. Rectangular microchannel with the
computational domain(shaded region).
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Figure 2. Streamline of the cross section with the aspect
ratio of 1.

i

™o
<

Height of cross section
o

@

) 10 20 30 40 50
Width of cross section ()

Figure 3. Streamline of the cross section with the aspect
ratio of 1/2.

N
<@

H
Q@

@

Height of cross section (ym)

0 10 20 30 40 50 60
Width of cross section (¢m)

Figure 4. Streamline of the cross section with the aspect
ratio of 1/3.
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Figure 5. Potential profile with various hydraulic diameter
(aspect ratio=1, zeta potential=0.1V).
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Figure 6. Potential profile with various hydraulic diameter
(aspect ratio=1/2, zeta potential=0.1V).
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Figure 7. Potential profile with various hydraulic diameter
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hydraulic diameter (m)

elementary charge (C)

half channel height (m)

Boltzmann constant (J/K)

channel length (m)

concentration of charged ions (1/m3)
temperature (K)

half channel width (m)

non-dimensional y-coordinate

< EHprFrIomoy

valence of ion

N N

non-dimensional z-coordinate

Greek Letters

& dielectric constant in the medium (C»/J/m)
g, dielectric constant in the vacuum (C»/J/m)
K Debye-Hiickel parameter

P net charge density (C/m’)

4 potential (V)

Yo dimensionless potential

T zeta potential (V)

*

dimensionless zeta potential
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