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Polymer gels, which are soft materials
that retain large amounts of solvent, can
be functionalized or strengthened by incor-
poration of inorganic compounds. The or-
ganic/inorganic hybrid gels thus obtained
can be of various morphologies, such as
semi-interpenetrating polymer networks
with inorganic domains as well as polymer
networks that are organically cross-linked
and then strengthened by the incorporation
of inorganic compounds. In addition, there
exist organic hybrid gels free of organic
cross-links, but which are cross-linked by
the inorganic compounds via chemical or
physical cross-linking. Detailed studies on
hybrid polymer morphology, gelation dy-
namics, and interfacial structures between
polymers and inorganic compounds have
so far been limited by the inherent com-
plexity of the systems. This complexity
originates from the molecular interactions
of the multi-component systems (i.e., the
polymers, the inorganic compounds, and
the solvent).
In this study, we investigated the micro-

scopic structure of N-isopropylacrylamide
(NIPAm)/rod-like silica hybrid gels. NI-
PAm gel is one of the widely stud-
ied thermo-responsive gels and a model
system for studying hydrophobic inter-
actions. It is prepared by using redox-
polymerization and shows an attractive in-
teraction with the silica surface via hy-
drogen bonding. It can be possible to dis-
cuss the influence of the distribution of in-
organic compounds in the gel by flexibly
changing not only the concentration but
also the size or the shape ( sphere or rod
) of silica particles. The systematic study on
the mechanical property and microstruc-
ture of hybrid gel, which can be tuned by
these quantitative or geometrical arrange-
ments of inorganic compounds, should be

of great importance in order to design the
high-performance gel. One of NIPAm/rod-
like silica gel and three types of NI-
PAm/spherical silica gels, each having dif-
ferent silica sizes, were prepared while
maintaining an equal total volume frac-
tion. Contrast-variation small-angle neu-
tron scattering measurements were per-
formed to clarify the silica shape depen-
dence of the hybrid gel microstructure. The
presence of an adsorbed layer of NIPAm
chains on the silica surface and its depen-
dence on silica particle size are addressed.
Fig.1 shows the intensity profiles for (left)

rod-like silica and (right) NIPAm/Rod-like
silica hybrid gels. In the case of rod-like sil-
ica, the distinct peak appeared in the low
Q region indicating the repulsive interac-
tion of each particle. On the other hand,
for the hybrid gels, the power law behavior
was observed due to the fractal-like aggre-
gation of each particle. Moreover, it should
be noted that the shoulder was observed
for each sample indicating the form factor
of each particle. By using these experimen-
tal data, the surface structure around silica
particles was discussed.

Fig. 1. Intensity profiles for Rod-like silica (left) and
NIPAm/Rod-like silica hybrid gels (right).
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