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Abstract
In this thesis, a theoretical treatment of the relation between electrophoretic velocity and the
potential of the double layer of colloidal particles is presented1 .
The derivation of an electrophoresis equation, expressing the total sum of hydrodynamic and
electric forces accompanying electrophoresis was aimed at. In this equation the relaxation effect,
due to the distortion of the double layer, should be fully accounted for.
After an introduction the principles underlying the derivation of the electrophoretic velocity of
a spherical particle are treated in the second chapter. The problem is separated in two parts; in
chapter II A (electric section) the formation of the electric field and the distribution of the ions
surrounding the sphere under the influence of electric forces, diffusion and streaming of the liquid
is described. Particular attention is paid to the conditions, to which the distribution of the ions at
the interface of sphere and liquid is subjected. In chapter II B (hydrodynamic section) is shown
how, by application of the usual equations of motion of a viscous liquid, the electrophoretic velocity
may be calculated, when the structure of the electric field is known.
In chapter III a critical survey of the results of other investigators in this field is given.
In chapter IV the calculations are further developed. The hydrodynamic problem can be solved
without the introduction of approximations. This leads to equation (48) in which, in addition to
the driving force and the viscous resistance the electrophoretic friction, the relaxation effect and
the mutual interaction of these effects are accounted for.
The integration of the differential equations for the distribution of ions in the double layer can
not be carried out without the introduction of approximations. The solution may be found by
eζ
development of a series of increasing powers of kT
(e = the charge of the electron, ζ = potential
of the double layer, k = constant of BOLTZMANN, T = absolute temperature). Of this series
the first and second term are calculated. With these data concerning the distribution of ions, the
electrophoresis equation (89) can be derived from equation (48), which gives the relation between
electrophoretic velocity, ζ- potential, radius of the sphere and dimensions of the double layer. In
this derivation the sphere is assumed to consists of an insulating substance.
In chapter V the consequences of equation (89) are examined. The results for small values
of the ζ- potential can be considered to be certain. Application of (89) to larger values of the
1 In the original thesis by Overbeek written almost entirely in Dutch, this English summary appeared at the end.
We have relocated it to the Abstract of this translation. We also replaced the acronym ”E.V.” by ”electrophoretic
velocity” everywhere.
Comments of the translators are rendered in blue.
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