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Quasi-wall effect in Graphene Nanowindows
(RA ¥ -5 : P-14)

By making holes in a graphene layer, nanowindows
can be created. Graphene nanowindows are one of the
most promising materials for innovation in molecular
separation based membranes technologies. Due to its
single-atom thickness, graphene nanowindows exhibit
negligible resistance to mass transport. To increase
separation selectivity, the nanowindow size and its
chemistry play a central role. Graphene nanowindows
are not simply a rim formed by carbon atoms, but a
mixture of functional groups due to the passivation of
the reactive groups after exposure to air. A
consequence of the presence of functional groups is
that the partial charges in the nanowindow rim induce
an electrostatic field, which interacts with molecules
having charges (ions) or even a distribution of charges
(multipoles).

In the case of N, a quadrupolar molecule, this
enhanced interaction in the nanowindow results in N,
adsorbing preferentially in the nanowindow and then
in the basal plane of the graphene. Then, the
nanowindow acts like wall, even though there are no

atoms, this is what we call the quasi-wall effect. In
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contrast, an atom without electrostatic interactions
such as Ar, cannot cover the nanowindow and stays
adsorbed only in the basal plane. This electrostatic
stabilization of multipolar molecular was evident in
two different observations: (i) the kinetics of
permeation of N, is faster than Ar, which is
experimentally observable in the larger adsorption
hysteresis at low pressure of the latter due to slow
diffusion. (ii) 20% higher surface area obtained for N
than for Ar, by adding the coverage on top of the
nanowindow sites. In the future, the quasi-wall effect
should be considered for separation purposes and the
nanowindow chemistry tuned for the desired
separations.

APPENDIX: A virtual reality (VR) movie was shown
to attendants at the poster presentation. It was made
with beta version of VMD 19.3. The viewer was an
inexpensive Google Cardboard (https://vr.google.com/
cardboard/get-cardboard/)with a smartphone inside.
The 3D VR movie can be watched freely in https://
youtu.be/RIKOLFQUzo0
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