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High surface-to-volume ratio and high activity of nanoparticles cause interesting changes in material properties;
however, these features often lead to the formation of undesired agglomerates. When agglomerated,
nanoparticles lose their outstanding properties; hence, it is essential to break them up prior to use, and prevent
the re-agglomeration.

There are several techniques to de-agglomerate nanoparticles, such as rapid expansion of supercritical
suspensions (1) and low pressure single stage impactors (2). Utilizing fluidized beds, Pfeffer et al. applied a
downwardly facing micro-jet in order to enhance the quality of nanopatrticle fluidization (3). Bremer et al. (4)
patented a method to de-agglomerate catalyst particles by applying a high velocity jet upwardly in the fluidized
bed. Further efforts by Yi (5), using a vibrated fluidized bed, focused on particle mass concentration rather than
de-agglomeration of nanoparticles. However, all these attempts were not able to result in long-lasting nano
scale particle dispersions.

The main objective of this project is to break up the large fractal-shaped agglomerates to smaller clusters,
preferably to individual nanopatrticles, using an impactor-assisted fluidized bed. In our work, a fluidized bed is
equipped with a pulsed-jet and an impaction plate. The force required to destroy the agglomerates is controlled
by the gas jet velocity in the impaction zone. Calculating the impcation velocity determines the kinetic energy of
particles upon impaction and makes it possible to measure the fragmentation degree of hanoparticles. This
impactor-assisted bed also includes a surface functionalization post-treatment, based on photo-initiated
chemical vapor deposition (6), to ensure particle stability.
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