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Silica nanoparticle suspensions under confinement
of thin liquid films

Yan Zeng, Sebastian Schon and Regine von Klitzing *

Stranski-Laboratorium fiir Physikalische und Theoretische Chemie, Technische Uni-
versitat Berlin, Strasse des 17. Juni 124, D-10623 Berlin, Germany

Abstract

The paper deals with the effect of geometrical .confinement on the struc-
turing of Silica nanoparticle suspensions in thin films. The confinement is pro-
duced by a Colloidal Probe AFM. Approaching of the two outer surface leads
to oscillatory forces. The force profile reflects the pair correlation function and
its period the average distance between the nanoparticles under confinement.
The nanoparticle structuring is compared to the particle distribution in bulk
by small angle x—ray scattering (SAXS). The SAXS structure factor which
presents the Fourier transform of the pair correlation function gives the same
interparticle distance for the bulk as the oscillation period of the AFM force
curves. The distance scales with particle number density p as p_l/ 3 and is
very robust against different suspension parameters (nanoparticle size, ionic
strength) and parameters of the outer surfaces (surface potential, roughness
and elasticity).

1 Introduction

Stability of colloidal systems such as foams, emulsions and suspensions has a tremen-
dous impact on our daily life affecting a large variety of products such as food,
washing detergents and personal care products. They are also very important for
industrial processing such as lubrication, coatings, oil recovery or even radioactive
waste disposal [1]. All of these systems consist of gaseous, liquid or solid colloidal
particles in a continuous liquid medium. The liquid medium forms a thin film be-
tween two neighboured particles. The stability of these thin films is the decisive
factor preventing coagulation or aggregation of the colloidal particles and thus de-
termining the overall stability of the corresponding macroscopic system. Thin films
therefore provide an ideal model system for investigation of the macroscopic systems
on a microscopic scale.

The film stability is governed by van der Waals and electrostatic forces which is sum-
marized in the DLVO theory. Both are long range forces and can act over several
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