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研究成果の概要（和文）：自己修復材料は様々な分野への応用が期待されている。本研究では、ラメラ構造のシ
リカ系薄膜および有機シロキサン系薄膜の自己修復挙動を調査した。シリカ系薄膜では、サブマイクロメートル
幅のクラックが室温、高湿度条件下で自発的に修復され、吸湿によるラメラ構造の膨潤がクラック閉塞の駆動力
であることが明らかとなった。また、ラメラ構造の有機シロキサン系薄膜では、より幅の広いクラックや基板か
ら剥がれた箇所の修復も確認され、修復性の向上が達成された。

研究成果の概要（英文）：Self-healing materials are useful in various applications. In this study, 
self-healing behaviors of lamellar silica- and organosiloxane-based thin films was investigated. The
 films were prepared by the self-assembly process using a cationic surfactant. In the case of the 
lamellar silica-based film prepared using tetraethoxysilane as a silica source, artificial cracks 
with submicrometer widths were spontaneously healed under humid conditions even at room temperature.
 Rapid swelling of the lamellar structures under humid condition was found to play a crucial role in
 the crack closure. A lamellar organosiloxane-based film was prepared using bis(triethoxysilyl)
ethane. The film showed an enhanced self-healing ability as compared to the silica-based lamellar 
film. These findings will lead to the creation of a variety of self-healing siloxane-based 
materials.

研究分野： 無機合成化学
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