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Abstract —Graphene is a monolayer of carbon atoms (approximately 0.34 nm), arranged in a honeycomb net-
work. It has been hailed as a next-generation flexible and transparent material because it has high electrical and
thermal conductivities, excellent mechanical properties, as well as flexible and transparent properties. The wet-
tability of graphene alters its adhesion or surface energy, and it is therefore an important parameter influencing
its application in the fabrication of next-generation flexible and transparent electronics. Studies on the wettability
of graphene are numerous and various opinions exist. However, almost all of these studies use the wet transfer
method to transfer the graphene. In this study, therefore, we investigated the effect of wet and dry transfer meth-
ods on water contact angles of graphene on a substrate. The contact angles of substrates vary depending on the
type of substrate. It was found that after graphene is transferred to the substrate, regardless of transfer method,
the graphene/substrate contact angle increases to a value. The contact angle of graphene transferred using the dry
transfer method is higher than the contact angle of graphene transferred using wet transfer methods. The wet
transferred graphene is affected by the poly(methyl methacrylate) (PMMA) residue and the polar surface of sub-
strate. The dry transferred graphene is influenced by the conformal contact between graphene and substrate.
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Fig. 1. Schematics of (a) wet and (b) dry transfer methods.
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Fig. 2. Optical microscopy image of coated graphene by
wet transfer method on (a) SiO./Si, (b) p-PET, and (c)
h-PET and by dry transfer method on (d) SiO./Si, (e) p-
PET, and (f) h-PET.
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Fig. 5. Water contact angles of (a) wet and (b) dry
transferred graphene on substrates as a function of
water contact angles of substrates.
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