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Precise synthesis of ceramic nanoparticles in liquids

Name Naoya Enomoto E-mail enomoto@ariake-nct.ac.jp

Status | Professor

Creative Engineering Department

Affiliations (Applied Chemistry Course)

Keywords sonochemistry, ultrasound, monodispersed spheres, ceramic nanoparticles
* Application of power ultrasound to ceramic processes

Technical * Soft sonication to starting solutions for synthesis of spheres

Support Skills | . precise synthesis of magnetic nanoparticles

Research Contents

Monodispersed ceramic spheres have an exact spherical shape and a very narrow size distribution. They can be
self-assembled, as shown in Fig. 1, for such novel properties as photonic bandgap due to colloidal crystallinity. Also,
my future interest is to investigate the sintering fundamentals by using the ideal closest-packing of a ceramic powder
compact having a 74% relative density (or higher). At present, however, the only monodispersed ceramic sphere that
we can use in practice is silica (SiOz). In order to produce finely uniform spheres with a definitely-desired size, a
precise control of nucleation and growth of nanoparticles is necessary. My approach is to employ the ultrasonic
technique for a novel synthesis of ceramic nanoparticles. Figure 2 shows TEM image of magnetite nanoparticles
with relatively uniform size and good crystallinity. They were prepared by a controlled ultrasonication and solvent
adjustment, and are expected for medical applications.

Fig. 1 Self-assembled ceramic spheres Fig. 2 Sonoprocess-derived magnetite
nanoparticles

Available Facilities and Equipment

Power sonicators (Honda Electronics Co. etc)

Soft sonicators (Kyowa Jukusei Kagaku Co.)
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