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Ultrasonic Dispersion of TiO2 Nanoparticles in Aqueous

Suspension
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IV. Conclusion

The effect of ultrasonic irradiation on viscosity and particle size distribution in
aqueous suspensions of submicrometer- and nanometer-scale TiO, particles was
investigated and compared with the effects of ball milling with 5 mm Al,O; balls and
bead milling with 50 um Z r O beads. For submicrometer powders, viscosity and
size distribution in the sgspension prepared by ul-trasonic irradiation were almost the
same as those prepared by ball milling. In contrast, for a suspension made of
nanometer-sized powders, suspension viscosity and size distribution after ultrasonic
irradiation were significantly lower than after ball milling. Aggregate size of the
ultrasonically irradiated suspen-sion was close to the primary particle size estimated
from the specific surface area in relatively concentrated suspensions of up to 15 vol%
solid fraction. The optimum molecular weights of PAA for nanoparticle dispersion by
ultrasonication were 8000 or 15 000 g/mol. For suspensions with low volume fractions
of nanoparticles, 50-um-bead milling was able to disperse aggre-gates of nanoparticles
up to primary particles and obtain almost the same size distribution in suspension as
ultrasonic irradiation. However, 50-pum-bead milling cannot be applied to concentrated

suspensions. It is concluded that ultrasonic irradiation is a useful way of dispersing
nanoparticles in concentrated aqueous sus-pensions.
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