Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2015

Supplementary Information to:

Elucidation on the wettability of graphene throughout a multi-length-scale

investigation approach

Carlo A. Amadei®®, Chia-Yun Lai®, Maria Jose Esplandiu®, Francesc Alzina®, Chad D.

Vecitis¢, Albert Verdaguer®, Matteo Chiesa""

3 [CN2 - Institut Catala de Nanociencia i Nanotecnologia, and CSIC - Consejo Superior de

Investigaciones Cientificas. ICN2 Building, Campus UAB, 08193 Bellaterra (Barcelona), Spain

b Laboratory for Energy and NanoScience (LENS), Institute Center for Future Energy (iFES),

Masdar Institute of Science and Technology, Abu Dhabi, UAE

¢School of Engineering and Applied Sciences, Harvard University,

Cambridge, MA, United States 02138.



AFM studyv on the bare metal

Figure S1: bare metal surface characterization by means of AFM. AM AFM topographical images of Pt (a)
and Au (b). The scale bars are100 nm.

Figure S1 represents images of the bare metals (Au and Pt) acquired in AM AFM. During the
image acquisition, the tip is not in mechanical contact with the sample and the topography is
recovered by means of long range interaction. Thus, the tip is oscillating in attractive regime.® It
is possible to observe that the topographical image of the bare Pt (Figure S1a) is comparable to the
one obtained for GML/Pt surface presented in the main manuscript (Figure 1a). Moreover, the
RMS of the two surfaces (Pt and GML/Pt) is comparable (3.3 nm and 2.4 nm). This is due to the
fact that the graphene growth is driven by the crystallographic orientation of the Pt. The roughness
of the Au sample is qualitatively different compared to the roughness of the GML/Au surface. This
was expected, since the GML was growth on Cu sample and then mechanically transferred on the
Au surface. However, the RMS of the Au surface is 2.8 nm which is a value close to the one

obtained for GML/Au.



Crystallographic structure of GML

Figure S2: high resolution image of GML. (a) lateral force AFM image on GML/Au and its FFT (b). Scale
bar is 1 nm.

Figure S2a represent 5x5 nm image acquired by means of lateral force AFM (see main manuscript).
The presence of the hexagonal patter is corroborated by a FFT (Figure S2b) image which exhibits
hexagonal spot patterns, highlighted with black circles. This pattern is typical of graphitic surfaces

as it was demonstrated with other microscopy tools.??

Analysis of metal surfaces after annealing

Table S1 shows the influence of the annealing (12h at 230 °C in vacuum) on the SCA of metal
surfaces. It is possible to observe that the annealing lower the SCA of the bare metal (Figure S3),
and this is probably due to adsorption removal. The following ambient exposure, lead the contact

angels to a value identical to the one before the annealing.

Table.S1 SCA measurements for annealed and exposed samples.

Sample | Before annealing (°) | After annealing (°) [Exposed (°)
Au 80.4+2 74.7+1.5 80.5+1.8
Pt 65.343 57.9+3.9 66.2+1.8
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Figure S3: SCA of bare metal surfaces.

In order to study the adsorption on the bare metals we carried out Fourier transform Infrared
spectroscopy (FITR). The FTIR measurements (Figure S4) for both annealed samples are
conducted with absorbance unit and right after the annealing. From the spectra, we can see that the
surfaces of both samples are clean without obvious peaks of C-H and O-H bonds. Note that there

are vapor signals detected due to the measurement were done in the ambient conditions.
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Figure S4: FTIR spectra on metal surfaces.

We then exposed the Pt surface exposed to the ambient air for 12 hours and we record the evolution
of the FTIR spectra (Figure S5). By focusing, on the wavenumber window between 2800-3500 cm-

I, we could see that the only varying signals belong to O-H stretching bonds (14% of increase),

indicating possible water adsorption.
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Figure S5: evolution of FTIR spectra on Pt exposed to 12 hours to environmental conditions.
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Dvynamic contact angle analysis

Table S2 summarizes the dynamic contact angle (DCA) analysis for the Pt and GML/Pt sample.
Advancing and receding contact angles (ACA and RCA) were measured by recording the
advancing and receding of the contact line, while increasing or decreasing the droplet volume by

using the well-known sessile drop method.

Table S2: Dynamic contact angle analysis for Pt and GML/Pt.

3200 3300 3400
Wavenumber (cm™)

System ACA () RCA (°)
Pt 70.2+4.9 50.5+3.2
GML/Pt 100.442.6 66.7+5.1

Pt displays a different behaviour compared to the graphene covered one (GML/Pt). In, particular,
the contact angle hysteresis (i.e. the difference between the ACA and the RCA) of Pt is nearly 15°
less compared to GML/Pt one. Moreover DCA obtained for GML/Pt are similar to the one obtained

for graphite.! This two observations support the minor role played by the substrate, indicating the

non-wetting transparency for GML.
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