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STUDY OF SURFACE INTERACTION FORCES IN POLYSTYRENE COLLOIDAL
NANOPARTICLES SYSTEMS

E. Pierini’, P. Hejduk, P. Nakielski, S. Pawlowska, K. Zembrzycki, T.A. Kowalewski
Institute of Fundamental Technological Research, Polish Academy of Sciences, Warsaw, Poland

Keywords: nanoparticles, polystyrene beads. surface properties, atomic force microscopy, hydrodynamic
properties

The paper is dedicated to the study of the forces involved in colloid stability and the rclationship between
surface and hydrodynamic properties of polystyrene nanoparticles.

Nanotechnology is required in most biological and engineering applications and that have a significant
impact in different research fields. Metal and polymer nanoparticles have interesting mechanical, optical,
electrical and chemical properties. These materials have been used in many applications. such as catalysis.
tissue engineering, drug delivery [1]. reinforced materials [2]. sensor and device fabrication [3].

The basic characteristic of nanoparticles is the high surface area to volume ratio, the consequence of it is
that the nanoparticles properties are strongly affected by the surface modification.

This research used atomic force microscopy (AFM) to understand the interaction forces between
polystyrene nanoparticles and cantilever measured in different salt solutions and varying ionic strength [4].
Total interaction force between the polystyrene microsphere and the tip is due to the electric double layer
forces and van der Waals interactions sum. The change of repulsive forces at various ionic strengths due to
the modification of double layer structure affect the stability and the hydrodynamic properties of colloid
systems [5].
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