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Nanoparticles and nanocomposites have become the focus of many research studies due
to the unique properties of nanostructured materials that make them attractive to various
industrial applications. But before processing of nanostructured materials can take place, the
nanosized particles have to be well dispersed. Fluidization is one of the best techniques
available to disperse and process powders beonging to the Geldart group A and B
classifications. Nanosized powders, however, fall under the Geldart group C (<30 microns)
classification, which means that fluidization is expected to be difficult due to cohesive forces
that become more prominent as the particle size decreases.

It has been found that nanoparticles form relatively large agglomerates in order for them
to fluidize [1-2] and the minimum fluidization velocity is relatively high so that elutriation of
the nanopowders becomes an issue. It has also been shown that adding mechanical agitation
such as vibration [3] or acoustic waves [4] can improve the fluidization of micronsized
Geldart group C cohesive powders and that these powders can aso be uniformly fluidized in
a rotating fluidized bed (RFB) because of the higher g forces [5]. However, subjecting
nanoparticles to different forms of external excitation to promote and improve fluidization

has not been previoudy attempted.

Experimental studies using aeration combined with
four different external forces, vibration, acoustic
waves, centrifugal force (in a rotating fluidized bed)
and magnetic excitation were conducted in newly
designed and constructed verticah and rotating
fluidized beds at NJIT, using a variety of nanoparticles
as the bed material. Using aeration and vibration (30 to
200 Hz), we demonstrated that 12 nm silica particles
(Degussa Aerosil R974) could be easily and smoothly

Fig.1: (a) with air flow, without vibration ~ fluidized without bubbles in the form of stable, very
and (b) with air flow and vibration porous agglomerates as seen in Fig. 1. A high
resolution SEM image of an agglomerate of nanosized



