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The stability of nanoparticle dispersion plays an important role in many applications, such
as printed electronics, electrowetting display. The current work studies the relationship
between steric force due to the polymer-based capping molecules and the macroscopic
properties in solutions. Based on the theory of Brownian dynamics, a computational
model is developed to reveal the mechanism of the nanoparticle aggregation in solutions
with and without the capping molecules. Suitable potentials related to the interaction of
atoms and steric repulsion are found and implemented. In addition, the surface charge of
the particles (zeta potential) and the properties of the solution are modeled. The effec-
tive radius of the clusters in the solution subject to different conditions are predicted and
validated with the experimental data of particle size distribution generated by light scat-
tering technique. The results are expected to provide guidelines for the design of capping
molecules and the optimization of the synthesis procedures of nanoparticle solution.
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