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In a dispersion of agglomerated nanoparticle to primary particles by a beads mill, large - sized beads
give excess impulsive power to the agglomerated nanoparticles, resulting in crushing and re-
agglomeration of particles. In this study, a bead mill with fine-sized beads (down to 0.03mm) was
developed and the dispersion performance for agglomerated titania nanoparticles to its primary particles
was investigated under various operating conditions. It is shown that the impulsive force produced by
the beads during the dispersion can be controlled by varying the bead size and that the adverse effect of
impulsive force on the crystallinity and the surface of particles can be suppressed. As a result, titania
nanoparticles with diameter down to 20nm (close to the diameter of primary particles) and sharp size
distributions can be obtained. These results suggested that the beads mill with small- sized beads can be
applied in developing the nano- dispersion process for novel materials.
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Fig. 2 Relation between dispersing time and
median diameter X,5, Xgg of each
beads size and peripheral speed
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Fig. 4 Relation between peripheral speed and
dispersing power of each beads diameter
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Table 1 Impulsive power at single bead

Ratio of Impulsive Retio of
Run Beads Number of beads Peripheral Dispersing power at impulsive
No diameter beads number speed power single bead power at
’ single bead
(mm) (=) (- (m/s) (kW) (W) (=)
i 0.03 59% 108 37 8 0.16 0.27 1
2 10 0.23 0.39 14
3 12 0.46 0.78 2.9
4 0.05 1.3x 108 8 8 0.21 162 6
5 10 0.32 2.46 9.1
6 12 0.58 4.46 16.5
7 0.1 1.6 x 107 1 8 0.29 18.1 67.1
8 10 0.44 275 102
9 12 0.72 45.0 167
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Fig. 7 Change on standing of XRD peak
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Table 2 Experimental results
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Fig. 9 Raw material and products
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Nomenclature

X5 : particle diameter at 50 % penetration (nm) Xog : particle diameter at 90 % penetration (nm)
(Median diameter) Pg : peripheral speed (m/s)
X, : particle diameter at 10 9% penetration (nm) Dy :beads diameter (mm)
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