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Fig. S1: Experimental apparatus and temperature profile for graphene growth. (a) A diagram of the CVD 
setup. (b) A typical temperature profile as applied during the CVD process. 
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Fig. S2: Elemental analysis of the Fe surface after graphene growth. (a) An SEM image and (b-d) EDS 
mapping images of the Fe substrate after 30 min of growth. (e) EDS spectra of regions I, IIa, and IIb as 
labeled in the SEM images. 
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Fig. S3: Bulk structures and elemental analysis of an Fe substrate after graphene growth. (a, b) SEM images 
and (c-e) EDS mapping images of the Fe substrate after 60 min of growth followed by immersion in HCl 
to remove the surface region of the Fe substrate in several tenth of micrometers in depth and the C 
precipitate. 
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Fig. S4: Elemental analysis of a cross-sectional image of an Fe substrate after graphene growth. (a) An 
SEM image and (b-d) EDS mapping images of the Fe substrate after 60 min of growth. (e) EDS spectra of 
regions I and II as labeled in the SEM image. 
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Fig. S5: Elemental analysis of a cross-sectional image of an Fe substrate after graphene growth. (a) An 
SEM image and (b-d) EDS mapping images of the Fe substrate after 120 min of growth. (e) EDS spectra 
of regions I and II as labeled in the SEM image. 
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Fig. S6: (a and b) Additional views of the TEM image shown in Fig. 2(c). (c) A magnified view of the area 
indicated by the red square in (b). 




