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Synthesis of Three-Dimensional Graphene Using Porous Nickel
Nanostructure

Wooseok Song*, Sung Myung*, Sun Sook Lee*, Jongsun Lim*, Ki-Seok An*'

ABSTRACT: Graphene has been a valuable candidate for use as electrodes for supercapacitors. In order to improve the
surface area of graphene, three-dimensional graphene was synthesized on porous Ni nanostructure using thermal
chemical vapor deposition and microwave plasma chemical vapor deposition. The structural and chemical
characterization of synthesized graphene was performed by scanning electron microscopy, Raman spectroscopy, and
X-ray photoelectron spectroscopy. It was confirmed that three-dimensional and high-crystalline multilayer graphene

onto various substrates was synthesized successfully.
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Fig. 1. (a), (b) Representative top and cross-sectional SEM images of porous Ni nanostructures, (c), (d) SEM images of 3-dimensional
graphene synthesized on Ni nanostructures by thermal chemical vapor deposition, (e) Raman spectrum and (f) XPS C 1s core

level spectrum of synthesized graphene
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Fig. 2. (a), (b) Representative SEM images of 3-dimensional graphene synthesized on porous Ni nanostructures by microwave plasma
chemical vapor deposition, (c) Raman spectra recorded at 514 nm excitation wavelength of synthesized graphene. Each spec-

trum was taken from different area
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Fig. 3. (a) Transfer process of 3-dimensional graphene synthesized on porous Ni nanostructures. (b), (c) Representative SEM images of

graphene transferred onto Si substrates
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