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Study on the interfacial phenomenon inside the nanoscale space.
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We investigated the nanoscale interfacial phenomena using liquid-phase

transmission electron microscopy. Inside a carbon nanotube (CNT) or a graphene nanoscroll (GNS), the

interfacial morphology depends on the solid surface®s wettability and structure. Moreover, we
observed that the annular liquid layer adhered to the GNS became unstable and broke down into bumps
at regular intervals. We found that the interfacial instability could be affected by the van der
Waals more than the surface tension when the film thickness was less than a few nanometers.
We also observed nanobubble coalescence on a silicon nitride membrane. We developed an image
analysis that reconstructs two-dimensional TEM images into three-dimensional images. Using the
technique, we found that the liquid film between bubbles kept its width, and the bubbles began to
marge from the solid surface.
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Fig. 1 Schematic illustration of the fabrication of graphene nanoscrolls
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Fig. 2 (a) ATEM image of a ripples on the inner surface of a GNS.

(b) Schematic illustration of unstable thin water film inside a graphene nanoscroll
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