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Carbon nanomembranes (CNMs) are a type of two-dimensional material created by using low-energy
electron irradiation to cross-link self-assembled monolayers (SAMs) of aromatic precursor molecules
[1]. The thickness and porosity of CNMs can be adjusted according on the precursor molecules and
the preparation circumstances, from which they also inherit their terminal functionality [2]. This
tunability renders them the ideal candidates for permeation applications such as water separation.
Pressure-driven membrane processes rely a great deal on the mechanical integrity of the material, as
these carry the mechanical loads generated by the flow of liquids. The membranes may be subjected
to substantial physical compression at high working pressures, which can diminish or even destroy
their performance [3]. In order to guarantee the structural stability of the membrane during
operation, the goal of this work was to investigate and analyze the mechanical properties of CNMs
and their substrates. Unlike macro-materials, measuring the mechanical characteristics of
nanometer-thick membranes is a daunting task. For that reason, Atomic force microscopy (AFM) was
used to measure the membranes' inherent mechanical properties as they were suspended over
patterned substrates but also supported on atomically flat substrates. CNMs were tested with
Quantitative nanomechanical mapping, nanoindentation and fatigue experiments which highlighted
the ability of the membranes to withstand flow related mechanical loads.
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Figure: (a) Topography and (b) Young’s modulus mapping of a suspended CNM.
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