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Perylenediimides (PDIs) are key building blocks in modern organic (opto)electronics due to their
excellent photophysical and electrical properties’. We demonstrate that these dyes can be used to
successfully exfoliate graphite to produce graphene sheets, not only in the typical high-boiling point
solvents like DMF (dimethylformamide) or NMP (N-methyl-2-pyrrolidone), but also in low-boiling
point ones such as THF (tetranydrofuran) and CHCI; (chloroform). The functionalization of PDI
molecules with phenylethyl side groups exposing -H, -F, -Cl was also explored. A combination of
microscopic, spectroscopic and modeling techniques are employed in order to gain a multiscale
understanding on the physical and chemical properties of the bi-component material. The
physisorption of the different PDIs on graphite, forming highly ordered 2D supramolecular
architectures, is explored at the molecular scale by scanning tunneling microscopy (STM) and
molecular dynamics (MD) simulations. Such densely packed adlayer plays an important role in
boosting the graphene exfoliation efficiency. PDI/liquid-phase exfoliated graphene blends revealed
a variation in the electrical performances of 2- and 3- terminal devices depending on the molecular
functionalization (-H, -F, -Cl). Finally, we demonstrate an original approach to include the
exfoliated material onto a polyvinylchloride (PVC) film surface to create a conductive graphene-
based hybrid nanocomposite.
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Fig: a) PVC membrane treated in graphene-PDI suspension, b) the same membrane under UV lamp,
revealing the presence of uniformly dispersed molecules, ¢) molecular structure of PDI, d) PDI-derivatives
with different side groups functionalization (-H, -F, -Cl) dispersed in THF solvent.
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