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Figure S1. (a) Representative Raman spectrum from comprehensive spatially resolved Raman characterization 

of the “fresh” sample after transfer onto glass substrate. The main spectral bands 2D and G, the defect-related 

D band as well as the characteristic combination band G* are denoted. (b) Histogram of the peak intensity 

ratio I(2D)/I(G) values for transferred graphene. (c) Same as (b) for the 2D bandwidth. 

The first Raman characterization of the “fresh” sample (for sample description see 

main article) was done in an as-grown state on Cu. From those data we obtained values 

for the peak intensity ratio of the 2D and G band I(2D)/I(G) ranging from 2 to 2.8. How-

ever, this ratio has limited informative value for graphene on Cu because the layer/sub-

strate coupling may impact 2D and G band in different manner. Therefore, we transferred 

a part of this sample on glass substrate and performed comprehensive spatially resolved 

Raman measurements. The obtained results are depicted in Fig. S1. We found the G mode 
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at ~1585 and the 2D band at ~2640 cm−1. Although the D band intensity in the spectra 

measured on Cu is negligible (see Figure 4a in the mail article), after transfer there is al-

ready a well-formed D band which is attributed to defects introduced by the transfer pro-

cess. I(2D)/I(G) ranges from 2.6 to 3.2 with a mean value of 2.9. The 2D bandwidth 

(FWHM) has a narrow distribution with mean value 30.8 cm−1 (compared to ~29 cm−1 be-

fore transfer). These values speak for the predominant monolayer composition [1] of the 

graphene in the “fresh” sample; however, they cannot rule out minor presence of bilayer 

and multilayer islands [2]. 

Figure S2. SEM images corresponding to the EBSD-investigated spots shown in Figure 6 of the “fresh” sample (left) and 

sample “6 months” (right). 

We also conducted a SEM characterization of the “fresh” sample and “6 months” 

sample on the same spots on which the EBSD measurements were done (see Figure 6 in 

the main article). The SEM images are shown in Figure S2. Besides the information about 

the surface morphology of the EBSD-investigated spots, these images exhibit a relatively 

uniform contrast with relatively small presence of distinctively darker areas which could 

indicate an additional graphene layer. Such an additional layer should manifest itself also 

in stronger blocking of secondary electrons from the substrate, thus leading to lower 

brightness in the images [3,4]. Such a case is found in the middle of the upper part of Fig. 

S2 (left): a square-like spot with markedly darker contrast which corresponds to a (001) 

oriented grain in Fig. 6a (main article). SEM imaging itself is insufficient to unambigu-

ously identify a bilayer island, but inspection of both panels of Fig. 6a reveals that the 

surrounding area also has a dominant (001) orientation which is known to be more likely 

to host multilayer graphene [5] and this local region exhibits a uniform low Cu2O content 

which does not correlate with the contrast. We therefore attribute the darker contrast on 

this particular grain to a bilayer island. The uniform brightness in the most part of the 

SEM images combined with the Raman results on ratio and FWHM (2D) thus indicate that 

the graphene in the examined samples is predominantly single-layered with possible mi-

nor presence of twisted bilayer graphene. 

To test the found dependence of the oxidation degree on the orientation of the copper 

grains, we performed the same EBSD measurements on a control pair of samples with the 

same graphene growth conditions and similar aging history: a polycrystalline Cu foil 

stored for 2 months after graphene growth (referred to as C1) and a foil with dominant 

(111) Cu surface orientation with occasional presence of (001) grains 10 months after gra-

phene growth (sample C2). The results are depicted in Figure S3. For the textured sample

it is seen that the (001) grains are less oxidized than the predominantly (111) oriented sur-

face. (011)-oriented Cu grains in sample C2 are most susceptible to Cu2O formation. These

results are in agreement with those obtained for the “fresh” sample and “6 months” sam-

ple (see Figure 6 in the main article), thus confirming the reproducibility of the established

correlation.
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Figure S3. (a) EBSD orientation map of the investigated spot in sample C2 (top) with corre-

sponding oxygen elemental distribution map (bottom). (b) Same as (a) for sample C1. In the top 

panels, for grains with incomplete low-index orientation, the minor component is given in 

smaller font below the dominant one. Bottom panels: some Cu grains are delineated by a 

dashed line for clarity; the intensity of the red coloring corresponds to the oxygen concentra-

tion. 
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