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Liquid metal-polymer composites for electro-active soft actuators
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The purpose of this project is to open up a new research field of soft
composite materials (metal gelsg in which Ga-based liquid metals and functional polymer materials
are composited at the nano-micro level, and apply them to electrochemical actuator. In order to
combine the organic polymer phase and the liquid metal phase, which are immiscible, in a
microphase-separated, bi-continuous state, we examined two methods, the monolith method and the
casting method, and found that a metal gel can be produced by either method. It was clarified that
the mechanical properties and electron conductivity of the metal gel are greatly affected by the
oxide thin-film formed on the surface of Ga-based liquid metal. It was also shown that the electron
conductivity of the metal gel was improved to 106 times when prepared in the absence of oxygen.
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