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owadays, membrane technology often relies on the use of porous substrates to selectively separate specific compounds from

fluids. To improve the separation efficiency and reduce the operating costs, new generation membranes are highly desirable and
for numerous applications, like water desalination, oil/water separation as for the isolation and/or extraction of specific biological
moieties. A possible solution is to reduce the thickness of the membrane as much as possible. Thanks to their one-atomic-layer
thickness coupled with excellent mechanical strength and chemical stability, graphene-based membranes recently gained lots of
attention. Several studies showed that graphene with stand strong pressure regimes (up to 57 MPa), while excellent water permeability,
high flow rates and promising salt rejection are possible if controlled nanopores are opened within the graphene layer. The present
study deals with the fabrication of nanoporous graphene membranes based on CVD-grown monolayer graphene, and porous
polycarbonate membranes (PCTE) as supports. Graphene was grown on Cu foils by thermally-activated low-pressure chemical vapor
deposition and transferred onto the PCTE supports by following a simple and fast direct transfer procedure. The quality of graphene
on Cu foils and PCTE membranes was checked by Raman spectroscopy. After the transfer, FESEM analyses highlighted the good
graphene coverage of PCTE, and pointed out the presence of intrinsic graphene defects at the nanoscale. Finally, the water flux
and methylene blue (MB) filtration across the nanoporous graphene/PCTE membranes were evaluated in a dead-end cell filtration
apparatus. In conclusion, Raman spectroscopy and FESEM analyses confirmed the good quality of monolayer graphene, before and
after the transfer process. The presence of intrinsic defects was also observed, allowing for water permeability and molecular selectivity
to be obtained. Accordingly, our preliminary results showed that water permeability together with around 90% MB rejection could be
obtained for a convenient choice of the polymeric support together with the presence of intrinsic nanopores.
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