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New Insight into an Old Material — Graphene Oxide as Surfactant Sheets
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Graphite oxide sheet, now referred to as graphene oxide (GO), is the product of chemical oxidation
and exfoliation of graphite powders. GO sheets are single atomic layers that can readily extend up to
tens of microns in lateral dimension. Therefore, their structure bridges the typical length scales of both
chemistry and materials science. GO can be viewed as an unconventional type of soft material as it
carries the characteristics of polymers, colloids, membranes, and as highlighted in this review,
amphiphiles. GO has long been considered hydrophilic due to its excellent water dispersity, however,
our recent work revealed that GO sheets are actually amphiphilic with an edge-to-center distribution of
hydrophilic and hydrophobic domains. Thus, GO can adhere to interfaces and lower interfacial energy,
acting as surfactant. This new property insight helps to better understand GO’s solution properties
which can inspire novel material assembly and processing methods, such as for fabricating thin films
with controllable microstructures and separating GO sheets of different sizes. In addition, GO can be
used as a surfactant sheet to emulsify organic solvents with water and disperse insoluble materials
such as graphite and carbon nanotubes (CNTs) in water, which opens up opportunities for creating
functional hybrid materials of graphene and other n-conjugated systems.
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