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6" APT Distinguished Paper Award 32 &

“Surface properties of nanosize hollow silica particle on a molecular level”

Masayoshi Fuji, Chika Takai, Yoshie Tarutani, Takashi Takei, Minoru Takahashi
(Advanced Powder Technology : Vol.18, No.1 pp.8§1-91 (2007))
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In recent years, there have been great interests in
synthesis of nano-sized hollow particles and their
applications. This is because nano-sized hollow particles
have a variety of properties that are different from dense
ones, such as a low bulk density, a low dielectric constant,
a large specific surface area, capacity to encapsulate
materials inside, and applicability of their distinctive
transparency and the other unique properties due to size
effects.

Particle dispersion technique isnecessary for practical
applications of nano-sized hollow particles, for which
controlling surface properties of nano-sized hollow
particles is very important. However, any characterization
techniques for surface properties ofthe hollow particles can
not be found, and in fact detailed discussion has not been
made for establishing them yet. Based upon these
backgrounds, a novel method to characterize the shell

Y.Tarutani T.Takei

M. Takahashi

B M

structures of silica hollow particles using gas adsorption
has been proposed in this paper. Using this method, the
existence of microscopic pores in the shell into which
gas molecules can penetrate has been revealed, and it has
been concluded that the specific surface area is the sum
of microscopic pores and internal and external surface
areas. Furthermore, it has been clearly shown by water
vapor adsorption and the quantification of active hydroxyl
groups on the surfaces that the hydroxyl groups on the
internal and external surface have the same chemical
properties as those of dense particles. All the outcomes
have been achieved by the characterization technique for
powder surfaces that is based on their unique idea, and
havebeenworthtowinthe APT Distinguished Paper Award
from the viewpoint of finding out the important knowledge
for applying hollow particles in the field of powder
technology.
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