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Enhancement of Electrochemical and Mechanical Properties of
3D Graphene Nanostructures by Dopamine-coating

Guk Hwan Lee*, Van Hoang Luan*, Jong Hun Han**, Hyun Wook Kang*, Wonoh Lee*'

ABSTRACT: Inherited the excellent electrical and mechanical properties based on the low dimensional structure of
graphene, three-dimensional graphene nanostructures have gathered great attention as electrochemical energy storage
electrodes owing to their high porosity and large specific surface area. Also, having the catecholamine structure,
dopamine has been regarded as a multifunctional material to possess high affinity to various organic/inorganic
materials and to modify a hydrophobic surface to a hydrophilic one. In this work, through coating dopamine on the
three-dimensional graphene nanostructure, we tried to increase the specific capacitance by enhancing the wettability
with electrolyte and to improve the mechanical compressive property by strengthening the nano-architecture. As a
result, the dopamine-coated nanostructure exhibited significant improvement on the specific capacitance (51.5%
increase) and compressive stress (59.6% increase).
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Fig. 3. Wide scan XPS spectra of 3D GNS and 3D DA-GNS
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Table 1. Atomic fractions obtained by the XPS analysis for 3D
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Species 3D GNS 3D DA-GNS
C (at%) 81.52 80.27
O (at%) 8.81 8.71
N (at%) 9.67 11.02
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