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Synthesis of amorphous silica nanosheets using surfactant-silica lamellar mesostructured
composites  (!Graduate school of Engineering, Nagoya University, *IMaSS, Nagoya

University, *PRESTO, JST, *National Institute for Materials Science) OKosuke Fujihara,'
Eisuke Yamamoto,>* Makoto Kobayashi,> Minoru Osada®*

Amorphous nanosheets exhibit unique properties such as small volume expansion and low
permittivity because of their characteristic atomic arrangements distinct from crystalline
nanosheets. For example, silica nanosheets have been prepared through exfoliation of lamellar
composites; however, the resultant nanosheets were rather thick and not monolayer form". In
this study, we synthesized lamellar mesostructured composites with different layer spacings by
using two different surfactants? 3 and utilized these lamellar composites as a starting material
for exfoliated nanosheets. AFM clearly revealed a sheet-like morphology in both cases. The
cationic surfactant yielded thicker nanosheets with 6.6 nm. In contrast, the thickness of
nanosheets obtained from the nonionic surfactant was 2.4 nm, which agrees with 1~2 layers of
silica nanosheets. These results indicate that our approach using the nonionic surfactants is
useful for the synthesis of amorphous silica nanosheets in the monolayer form.
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