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For water desalination applications, carbon-based materials such as activated carbons are
of interest because of their large pore volume, surface area and electric conductivity, which
allows to efficiently capture ions from brackish water by applying a potential across
activated carbon electrodes in a process called capacitive desalination.! In our previous
work, we showed using Nuclear Magnetic Resonance that water is actually spontaneously
partially desalinated in subnanometre pores.2 Unfortunately, most microporous activated
carbons present a variety of pore sizes, making the quantification of this spontaneous
desalination for each pore size difficult.

In this work we want to achieve a material that would allow this. The material needs the
following properties: large pore volume and surface areq, ionophobic character as in
activated carbons (coming presumably from aromatic pore walls), very narrowly distributed
pore size, and finally water resistance. We therefore propose to start from graphite-like
materials and expand the interlayer distance to achieve suitable pore size. Examples of
similar materials can be found among Graphene-Oxide Frameworks for exampled4, however
water-resistance or ionophobicity are not guaranteed by the boronic ester and amine
functional groups employed. We therefore focus our efforts on ether bonds.>
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Figure 1: Spontaneous water desalination in ether-based graphene-oxide framework with well-
defined subnanometre pores.
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