
Chemical Engineering
At the laboratories…

Main research themes

P

● Development of wet chemical processes to prepare monodisperse particles
● Studies on formation mechanism of monodisperse particles in solution
● Development of assembling process for monodisperse particles
● Studies on novel functions from the particle assemblies
● Development of fabrication processes for nanocomposite thin films

Finding new material processing with building blocks to three-
dimensionally control distribution of materials in a mesoscopic scale
Material Processing（Nagao Laboratory）
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University. “At first most students start 
their researches under some supervision 
by laboratory staffs. After a while 
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their own researches try to do their 
experiments beyond the supervisions. In 
such experiments something unexpected 
commonly happens, which sometimes 
leads to new scientific or technological 
findings. An ability that researches 
should own is to fit themselves to the 
speci f ic f ie ld that  they are real ly 
interested.
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r o p e r t i e s  o f  c o m p o s i t e 
mater ia l s  a re  genera l l y 

dominated by the properties of 
components  (subuni ts )  o f  the 
composite material, depending on 
the i r  spec ies  and s izes .  I t  i s 
expected that materials composed 
o f  subs tances  w i th  d i f fe ren t 
properties have a potential of 
exhibiting novel functions. However, 
in most cases, simple mixing of 
d i f ferent  substances leads to 
c o m p o s i t e  m a t e r i a l s  w i t h 
unexpected functions or unavailable 
properties. Therefore, we need 
practical materials processing to effectively induce each property of substances without losing 
their original properties or to enhance the original properties.
We focus on monodisperse particles with precisely controlled sizes, shapes and chemical 
compositions. In our strategy, the monodisperse particles with sizes are regarded as building 
blocks to be assembled for novel functional materials. Sizes of the monodisperse particle are 
mainly in a range of several nanometers to several hundred nanometers because it is included in 
mesoscopic region between two size ranges targeted by bottom-up and top-down approaches. We 
have advantageous wet-chemical processing techniques to prepare such monodisperse particles 
in the mesoscopic scale.
In addition to the preparation of the monodisperse particles, assembling processes of the 
monodisperse particles are studied in our lab to create novel functional materials. Applications or 
electric and/or magnetic field to suspension of the monodisperse particles are also explored to 
find new assembled structures of the particles. The assembling process for the monodisperse 
particles can be a powerful approach to selectively arrange the building blocks as design for 
advanced functional materials.


