
Poster: Structure and composition

Thursday, September 18, 2014

PO4084

Anisotropic etching and structural modification of carbon nanowalls by
oxygen-related radicals
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Carbon nanowalls (CNWs), three-dimensional carbon nanomaterial consisting of

stacks of graphene sheets vertically standing on substrates, possess a maze-like

architecture and, high-density graphene edges and large-area plane surfaces.

Surface reactions with reactive and energetic species in graphitic structures can

critically modify the crystalline structures with respect to crystallography and chemistry

due to introduction of various defects. Therefore, understanding of the reaction

mechanism and its control are absolutely necessary for various applications of CNWs.

In this study, anisotropic etching and selective morphological modification of CNWs

after the growth has been developed employing oxygen (O) radicals, Ar irradiation,

and hydrogen peroxide (H

2

O

2

) solution. It was found that O atoms could preferentially

react with the top edges of CNWs and lead a selective etching from the top edge,

while wall surfaces were hardly changed by such O treatments. We also

demonstrated independently-controlled O atom and Ar ion irradiations to CNWs.

While the Ar ion irradiation to the top edges of CNWs enhanced the etching reaction

and amorphization. The Ar ion irradiation to the wall surface of CNWs enhanced the

oxidative etchings not only on the wall surface itself but also on the top edges due to

formation of defects on the wall surface almost over the top to bottom. H2O2treatment

was also performed to the CNWs. It was found that oxidative radicals in H2O2

solution formed characteristic nanometer-scale asperities on the wall surface without

etchings from the top edges. Photoelectron spectra indicate that hydroxyl adsorption

and subsequent reactions on the edge and plane of graphene contribute to the

selective morphological change on the wall surface of CNWs. These knowledge

obtained in this study will open the way for selective oxidations of the top edges and

wall surfaces with O-related radicals.
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