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Molecules have strong interactions with solid interfaces and thus apparently different
properties on interfaces. Graphite has simple interfacial structure, because of being composed
of only carbon atoms. New carbons such as graphene, carbon nanotube, and fullerene are
graphite allotropes. Carbon nanotube and fullerene have curved interfaces, whereas graphite
and graphene ideally have flat interfaces. We here demonstrate the interfacial interactions of
sodium and chloride ions, water, and N, as representative monopole, dipole, and quadrupole
polarizable molecules, respectively on graphene as a material having flat interface and on
carbon nanotubes as that having curved interface. Interaction potentials with the concave
interfaces of carbon nanotube are stronger than those with convex and flat interfaces. The
tenderlcy .becomes significant whe_n Signiﬁcant Curvature Effect = 1]
n-conjugation for those carbons is §

taken into account. Stronger
polarizable  molecules are thus .

suggested to obtain significant X '
electrostatic stabilities in a curved ' 2, 153 :
n-conjugated system. The significant
electrostatic stability induces the
various water phase and anomalous
hydration structures of ions by their
curvature effects.
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Figure 1. Potential profiles of N, on
graphene (a) and carbon nanotubes of
diameter 0.8, 1.0, and 1.5 nm (b). The
center of carbon atoms in graphene and the
center of carbon nanotubes are positioned

atr=0.
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Figure 2. (a) Electrostatic potential image of
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description of 1T electron cloud.
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Figure 3. (a) Potential profiles of N, on
graphene in the averaged graphene model
(black curve) and the m-electron graphene
model (red curve). Graphene is located at z
= 0. (b) N, adsorption isotherms for the
averaged graphene (black curve) and the

m-electron graphene (red curve) at 77 K.
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Figure 4. Potential profiles of water (a), Na
ion (b), and Cl ion (c) on graphene with and
without partial charges. Solid and dashed
curves represent potential profiles in the
m-electron and the averaged graphene,
respectively. Graphene is located at z = 0.
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Figure 5. Number distributions of Na ions
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water (black curve) against the m-electron
graphene. (a) A single ion is in the system
and (b) multi-molecular water and ions are

in the system.
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Figure 6. Potential profiles of Na ion (a) and
Clion (b) for the 1.0 nm carbon nanotube in
the averaged carbon nanotube model
(dashed curve) and the m-electron carbon
nanotube model (solid curve). Carbon

nanotube center is located at z = 0.
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Figure 10. (a) X-ray diffraction patterns of
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dashed curves: Simulation. (b) Snapshots
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distribution of water in carbon nanotubes.
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Figure 12. (a) Snapshots of aqueous
electrolyte solution in carbon nanotubes and
bulk by hybrid reverse Monte Carlo
simulation. Green and yellow spheres
represent Na and Cl ions, respectively.
Water is depicted by a blue sphere (O atom)
and two red spheres (H atoms). A carbon
nanotube is depicted by black. (b) Stabilized
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water-water, water-carbon nanotube,

ion-ion, and ion-water interactions.
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