Field effects in proton fransport and chemisorption in graphene
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Graphene is impermeable to all atoms and ions under ambient conditions in the direction
perpendicular to its basal plane but is permeable to thermal protons[1, 2]. Protons can also
chemically adsorb on graphene and recent work demonstrated that this process can be
driven electrochemically, triggering a robust conductor-insulator transition in graphene[3],
though its mechanism remains unknown. In this talk I'll discuss our recent investigating the
mechanism of the electrochemical hydrogenation of graphene[4]. We will then discuss our
recent work on the selective acceleration of proton transport and hydrogenation in
double-gated monolayer[5] and twisted bilayer graphene[6]. Our main finding is that
independent confrol of the charge density and the electric field in graphene enables the
selective acceleration of these otherwise coupled processes. This represents a new way of
diving electrochemical processes with applications in logic-and-memory devices and
energy.
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