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Introduction
At the scale of cell-mechanics, absorption- and electric forces
become dominant over pressure [1]. Therefore, a thorough
understanding of electro-osmotic and electrophoretic pro-
cesses in charged porous media is needed. The purpose
of this study is to measure the frictional coefficients, which
quantify these phenomena macroscopically in a hydrogel.

Analyses
Permeability and ion diffusion-convection in incompressible
electro-chemo-mechanics is described by the following con-
stitutive equations for the velocities vγ of constituents γ: [2]

−Cβ∇µβ =
∑

γ=f,+,−
Bβγ(vγ − vs), β = f, +,− (1)

in whichCβ is the molecular concentration of phase β, µβ its
molecular electro-chemical potential and Bβγ is a symmetric
matrix of frictional coefficients.
The other frictional coefficients are related to the constants
in the electro-kinetic relationships:

j = −Lp∇p − Lpe∇ξ, (2)

i = −Lep∇p − Le∇ξ, (3)

where j is the volume-flow, i is the electric current, ∆p is the
pressure gradient and ∆ξ is the gradient of the electric field.

Aim of this research
We want to estimate the coefficients of the symmetric B ma-
trix bymeasuring the constants in the electro-kinetic relation-
ships (2), (3).

Experiments
In figure 1 a schematic representation of the experimental
setup is given [3]. There is no concentration gradient across
the sample. Figure 2 depicts a photo of the measurement ap-
paratus.

Electro-osmotic flow experiment
The pressure gradient between both sides of the sample is
kept equal to zero. We estimate Lpe andLp, by measuring j,i
and ∆ξ.

Electro-osmotic pressure experiment
The fluid flow through the sample is kept equal to zero. We
estimate Lep and Le, by measuring i, ∆ξ and ∆p.
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Figure 1: The hydrogel sample is surrounded by 0.15 M NaCl solu-
tion in compartments 2 and 3. Constant DC current is applied by
the platinum electrode in compartment 1 and the silver electrode in
compartment 4. The electrical potential across the sample is mea-
sured bymeans of 2 Ag/AgCl electrodes at both sides of the sample.
Fluid flow through the hydrogel sample is measured with the capil-
lary tube, connected to compartment 2.

Figure 2: The experimental setup.
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