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Fig. S1 OM images of graphene synthesized with mixed gas flow Ar:H2:CH4=420:30:50 sccm under 
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1050 °C at different growth stages: (a) 5 min growth with ~6.4% coverage; (b) 30 min growth with ~43% 

coverage; (c) 2 h growth with nearly full graphene coverage (>95%); scale bars are 20 μm. (d) Raman 

spectra of the samples in (a)-(c). 

 

Fig. S1 shows the time dependence of graphene coverage on the Cu foils at 1050 °C with 

Ar:H2:CH4=420:30:50 sccm. The coverage of the total area is ~ 6.4 %, ~ 43 %, and over 

95 % for growth times 5 min (Fig. S1a), 30 min (Fig. S1b), and 2 h (Fig. S1c), respectively. 

The domain density is always kept at ~ 6000/mm2, which is independent of the growth time, 

as shown in Fig. S1a and S1b. Raman spectra were obtained to determine the graphene in 

each growth step, as shown in Fig. S1d. Raman spectra were collected by an objective lens 

with 50 × magnification with a 514 nm laser. The disorder-induced D bands of the three 

samples show relatively low intensity, indicating the high quality of the graphene domains 

and films. The narrow and symmetric 2D peak with FWHM of ~ 35-40 cm-1 and intensity 

ratio of I2D/IG = 2.1-2.9 are found for all three samples, which is in agreement with the 

features of monolayer graphene reported previously.1  

 

Fig. S2 (a) Photograph of a graphene film transferred onto a glass plate. (b) Transmittance spectrum of the 
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graphene film. 

 

Fig. S2a shows a photograph of a large-area graphene film transferred on a glass plate, 

which was grown at 1050 °C with Ar:H2:CH4=420:30:50 sccm for 2h. The 2 × 2 cm2 

graphene film shown is optically transparent and uniform. Optical spectroscopy (UV-Vis 

Spectrophotometer, DU-800) was employed to evaluate the optical properties of the graphene. 

The transmittance spectrum of the graphene film (Fig. S2b) shows that the transmittance is 

97.7 % at λ=500 nm and changes from 98.2 % (λ=800 nm) to 96.9 % (λ=400 nm), which is 

similar to the opacity of single layer of 2.3 ± 0.1 % reported by R. R. Nair et al.2

 

 This further 

confirms monolayer nature of our large-scale graphene. Slightly higher transmittance than the 

results from R. R. Nair et al. can be mainly ascribed to the ~ 95% coverage of the as-grown 

graphene films.  
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