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s E Control of Physical and Chemical Structures of

Multi-component Particles by Reaction-Diffusion Kinetics in Gel

This thesis deals with the particle formation with the reaction-diffusion
kinetics in gel. Then, particles with well-controlled microstructure and chemical
zoning were obtained spontaneously in the absence .of organic nor surface active
compounds. Thus, this work includes a significant implication of a novel chemical
process which was able to produce a wide variety of physical and/or chemical
structures in paiticles. Although it has been known that such particles are formed
by the reaction-diffusion kinetics in gel, the reproducibility of the fine structures
was not enough. This thesis elucidates the physicochemical reason of the issue to
give a complete reproducibility of the fine structures in particles. First of all, it is
pointed out that a small variation of physicochemical properties of the gel can give
a drastic change in the particles structures. This small variation was introduced
by the change in the time while the gel is kept under room temperature without
the chemical reaction and also in the concentration of gelatin. At the second, the
particles structures strongly depended on the location in the gel column. This
distribution can be controlled by the diffusion rates of the cations. Finally, the
particle structure qualitatively changes with increasing the diffusion time. This
time-dependency is beyond the expectation based on particle growth experiments
in a liquid medium. This thesis pointed out the significance of the above three
points which were the reasons why the experimental reproducibility was not
enough. This work includes useful information how to design structured particles
in a single process without toxic materials, and also proposes a method for

obtaining different structures in a different position with a controlled manner.
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