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Experimental Section

The pressure was generated on prepared sandwich structure (Mo-C60-Ni-dielectric-Mo) by
manually. The sandwich structure was fixed by screw. The dielectric material (SiO,/Si) in
sandwich structure should not be broken during fixing by screw. The melting point of Mo is very
high (2623°C). The major role of Mo is to give support for fullerenes and Ni and to create
pressure on the sandwich structure by screw. After generating pressure on structure, the synthesis
process was carried out under low vacuum such as 1x 10" Pa.

Results and discussion

In general, the solubility depends on three kinds of interaction such as solvent-solvent
interaction, solvent-solute interaction and solute-solute interaction. Probably, such kind of
interactions between fullerene and toluene molecules resulted unique morphology such as
fullerene rod-like crystals in the toluene solvent [1]. The inset high-magnification SEM image in
Figure 1S (A) shows that the size of fullerene rods-like crystal size are varied from ~2 to
~3um.The cross-sectional SEM image in Figure 1S (B) shows the thickness of fullerene rod-like
crystals. From the cross-sectional SEM image (low and high magnification), it is clear that
fullerene rods-crystals ~ 2um in thickness are deposited on the surface after drop method.
Further, the fullerene-rod-like crystals were evaluated by Raman spectroscopy. Raman
spectroscopy was performed using a REINSHAW system with a diode laser (wavelength =
532nm), which could be focused to a diameter of 1 um for micromode operation. Intense Raman
peaks in the range of 1000-2000 cm™ are shown in Figure 1S (C). All the multi Raman peaks at
1420, 1464 and 1587 cm™ are the typical characteristics of fullerene molecules. It seems that
toluene is evaporated and only fullerene molecules are left on the surface for graphene synthesis.

In addition, we used Rigaku XRD to evaluate the fullerene on Si surface at ambient temperature.
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The XRD pattern in Figure 1S (D) shows that the diffraction peaks at 20 = 10.84, 17.1 and 21.74
correspond to the interplanar spacings of fullerene {111}, {220} and {222}, respectively,
indicating that polycrystalline fullerene rod-like crystals were deposited on the surface. It is also
clear that the significant amount of fullerene molecules has only survived and toluene molecules
either completely desorbed or presented in insignificant amount on the surface. Therefore, we

did not notice any peak of toluene in Raman spectrum, as shown in Figure 1S (C).
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Figure 1S (A) Plan-view SEM image; inset high magnification image (B) Cross-section SEM
image; inset high-magnification image (C) Raman spectrum and (D) X-ray diffraction pattern of
fullerene.
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Figure 2S Plan-view SEM image of fullerene rods after 10 min annealing at 600 °C.

Figure 3S HRTEM image and their hexagonal FFT pattern show the formation of single layer
graphene at 750 °C after 10 min annealing.
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Figure 4S Transparency spectra of single layer graphene shows the average transmittance (450-
800) is ~ 91%.
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