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Single-molecule study of acetylene dehydrogenation on Cu(111) surface ('The Univ of Tokyo,
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Acetylene is used as a carbon source in the synthesis of graphene[1] and silicon carbide[2]
by chemical vapor deposition. For these syntheses using acetylene, a dehydrogenation reaction
occurs on the surface as the first step of the reaction. In this study, we deposited acetylene on
Cu(111) single crystalline surface and investigated the dehydrogenation reaction of a single
acetylene molecule by scanning tunneling microscopy (STM). The combination of the STM
analysis and density functional theory calculation allows us to elucidate the process of the
dehydrogenation reaction. When the tunneling current was applied at the bias of 3.0 V from the
STM tip above a single acetylene molecule, the dehydrogenation reaction was observed (Fig.
1). The current trace measurements show that the two hydrogen atoms dissociated at one step
or almost simultaneously (Fig. 2).
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Fig.1  Dehydrogenation reaction of Fig.2 (a) Current trace measurement. (b) Schematic
acetylene induced with tunneling current. illustration of dehydrogenation reaction with STM tip.
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