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i @ H Subdivision of Aggregated Silica Particle by Small Impeller

in an Agitated Vessel

Nano particles and submicron particles have already formed aggregates, before su
pplying to liquid, and after injection, distributing and stabilizing in liquid has been per
formed in various industrial fields. The equipment of high local energy consumption (h
igh share) device is used for obtaining the goal of particle diameter near the primary
particle diameter. At the stage before high share, wetting or mitial subdivision are per
formed by the impeller in the agitating vessel. In recent years, it twrn out that accordi
ng to the particles diameter distribution before the high share device, the efficiency an
d particle size distribution change a lot. The agitating design of initial subdivision in t
he vessel is essential for efficient solid-liquid mixing. However, fundamental research o
f the subdivision in the agitating vessel was a few and applying to industrial operatio
n was not performed.

The solid-liquid mixing, especially subdivision of an aggregated particle of which co
nsisted of submicron spherical silica particles was researched both experimental metho
d and numerical method. In Chapter 2, an aggregated particle was formed stably by ¢
ompressive increasing grain method. In Chapter 3, for measuring the particle motion i
n the stirred vessel, convenient 3D-PTV was originally developed and adopted for mea
suring the frequency of the particle which was passing through the impeller swept reg
ion. The general flow and particle motion in the vessel were experimentally visualized.

In Chapter 4, the subdivision of an aggregated silica particle by the small impeller w
as precisely nvestigated. It indicated that the subdivision mechanism was erosion. By
comparing the efficiency of subdivision with several impeller types, it was clear that a
brasion is not by share flow but by blade-particle collision. In Chapter 5, numerical flo
w analysis of the agitating vessel was simulated. The velocity or share stress distributi
on in the vessel or in near blade region were acquired, and were well explained the e
xperimental result of previous Chapters. The hmit of attempting to the precise solid-lig
wid numerical simulation was explained. Chapter 6 was summarized about the result
of this research, and the future research task.
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