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Creating Organic-Inorganic Hybrid Materials of High Performance
Using Various Self-assembly of Silica Nanoparticles

Rintaro TAKAHASHT*

Automobile tires contain 40-50wt% of spherical silica nanoparticles (SNP), which are key to their high
durability and low fuel consumption. In this study, we shift our focus to chain-like silica particles instead
of spherical SNPs. Initially, we investigated the formation mechanisms of chain-like silica particles using
time-resolved small-angle X-ray scattering. Subsequently, we created polymer nanocomposites composed
of elastomers and chain-like silica particles. These nanocomposites exhibit a Young’s modulus that is 4.8
times higher than that of nanocomposites consisting of spherical SNPs. This study presents a new
opportunity for the fabrication of polymer nanocomposites using chain-like SNPs.
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