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Self-healable Materials Utilizing Layered Inorganic Compounds

AR HE
Abstract

Recently, self-healing materials have attracted much attention from various fields because they
will be able to make materials around us usable in long lifetimes.

In this report, I introduce the self-healing hydrogel material we reported recently. The self-healing
hydrogel we developed was formed by the intercalation property of layered inorganic compounds.
Mica, layered double hydroxide, and other layered inorganic compounds can entrap cations, anions,
and molecules between their interlayers. These properties were called “intercalation”. We used the
intercalation property of mica to prepare self-healing materials. The synthesized polymer having
cationic substituents as its side chains was mixed with mica in water. Afterward, the specimen
formed hydrogel due to the cross-linking of the polymers via intercalation between layered inorganic
compounds and the cationic polymer chains. The formed hydrogel showed self-healing property
because the intercalation utilized for the cross-linker between polymers is reversible. Even if the
hydrogel was cut into two pieces, the cut pieces formed into the original one hydrogel again by
bringing into contact with each other. Self-healing materials introduced in this document and other
various self-healing materials reported by other researchers will help us create materials having
both high functionality and long life-span.
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