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Abstract

To enhance the state-of-the-art chemical, paint- and printing inks industries and to meet the needs of the
production of nanoparticles with specific functional properties in the future, further development of wet grinding
technology is necessary. This investigation deals with a comprehensive analysis of the dispersion behavior of
magnetite(FesOs) powders in order to determine the exact conditions for mixing and grinding dense
superparamagnetic nanofluids by the novel wet beads mill. During the grinding procedure, due to the high surface
energy of particles, particles tend to flocculate and not to disperse in agueous solution. To avoid the phenomena
of flocculation of particles, we can add dispersants in the grinding procedure since dispersants tend to attach on
particle surface. The effects of dispersants, including Poly(acrylic acid sodium salt) (PAANa), Poly(methacrylic
acid sodium salt) (PMAANa) and Poly(ethyleneimine) (PEI), on the dispersion phenomena of FesO4 powders in
aqueous solution was investigated. The effect of polymer molecular weight on dispersion was also studied. The
degree of dispersion of powders was evaluated from the measurements of average particles size and zeta potential.
The size and morphology of nanoparticles were observed by Transmission Electron Microscopy (TEM), X-ray
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Diffraction (XRD), Dynamic Light Scattering (DLS), Zeta Potential (Zeta) and Vibrating Sample Magnetometer
(VSM). In all dispersed systems, the flocculation of Fe;O. particles was decreased obviously after the grinding
procedure. The dispersion phenomena of FesO4 particles were explained by the adsorption of the polymer on
particle surface and the increase of zeta potential. The size of nanoparticles was decreased after the grinding
procedure. Furthermore, the dispersion effect caused by the dispersant PEI was limited, and we speculated that
the main reason for this is that its molecular structure has a large number of amine, which enable hydrogen bond
forces to produce powder aggregation. Magnetic measurement revealed the fluids were superparamagnetic with a
saturation of 19~22 emu/g(Fes0s4).
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