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Nanofabrication and electronic investigation of oxidized graphene edges
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We investigated electronic properties of the edge state (i.e., localized non-bondi
ng pi-state) in nano-sized graphene, which are prepared by chemical oxidation of graphene. Non-oxidized na
nographene fragments surrounded by oxidized regions are present in the oxidized graphene sheets. The nano-
fragments of 1-10 nm in sizes indicate largely modulated pi-state depending on their edge-geometries (i.e.
, armchair or zigzag types) [AngewChem2012]. We succeeded in inducing on-off switching of the edge state T
or oxidized graphene-vacancy defects by scanning probe manipulation technique [ACSNANO2013]. This result c
an be basically understood by reversible change in the oxidized structures and the corresponding change in

the sublattice symmetry around the defect site. This study provides fundamental guidance toward understan
ding how oxidized defect structures contribute to the unique electronic state of graphene oxide and its po
tential future applications in electronic devices.



[A.
Geim and co-workers, Science, 306, 666,
(2004)]

1-10nm

[AngewChem2012]

! ON/OQFF

Tt
Tt
[ACSNAN02013]
Tt
Tt

[AngewChem2012] hot
paper

Electronic Structure

ClarA’s Aromatic Sextet and m-Electron Distribution in Nanographene

Shintato Fujii*, Toshiaki Enoki™

Cutinto pieces: The m-electron
distribution in nanographene fragments
isolated between oxidized graphene
areas is investigated using scanning

| probe microscopy (see picture). The

| edge-shape-dependent localization and
migration of the Clar sextet explains the
observed mr-state distributions and
enables investigation of the electronic
properties
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