
Student project
Electrokinetics for electronic paper displays

Introduction

Electrokinetic displays have become an important display
technology because of their low power consumption, wide
viewing angle, and outdoor readability. They are regarded
as excellent candidates for electronic paper. This type of
display is based on the controlled movement of charged
pigment particles in a non-polar liquid under the influence
of an electric field, as shown in Figure 1.

Operation of such devices is complicated by the fact
that free charges are difficult to create in nonpolar solvents
due to their low dielectric constant and the resultant high
electrostatic energy barrier to charge separation. However,
the addition of a surfactant to these systems can facilitate
charge separation, thus leading to an increased concentra-
tion of charge carriers in the solvent and to surface charges
on the colloidal particles.[1]

Figure 1: (a) Schematic of a vertical plane electrophoretic
display, where a mixture of black and white particles move
in response to an applied voltage. (b) Captured image of
charged Particle movement under electric field.

Project

In this project, the charging phenomena in nonpolar liq-
uids using surfactants will be investigated by analyzing
how particles interact in such media. To understand and
control the charging behavior of colloids in nonpolar sol-
vents in the presence of surfactants, the pair potential will
be measured. This will be done by analyzing the equilib-
rium structure of a particle suspension that is confined in
a flat cell (quasi-two-dimensional).[2] The interaction po-

tential U(r) can be directly extracted from the measured
radial pair correlation function g(r).
The project is suitable for a student with an interest in
both practical work in the lab and in the application of
image analysis. Familiarity with programming in MAT-
LAB would be beneficial.

Figure 2: Steps of image analysis: Band-pass filtering and
determination of particle positions.

Main project goals:

• Use optical microscopy to image the equilibrium
structure of colloidal particles in nonpolar media.

• Optimize parameters and methods of digital image
analysis and particle tracking to analyze these im-
ages and extract the pair correlation function g(r)
and the interaction potential U(r).

• Use these methods to study the behavior of different
types of particles and surfactants.

• Identify the best candidates to be used in our elec-
trokinetic displays.
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