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Graphene synthesis by ethanol Chemical 

Vapor Deposition on Copper foils can be 

considered an attractive alternative to the 

commonly used methane. Some Ethanol 

strengths are safety, cost, ease of processing 

and faster and efficient growth kinetics that 

leads to the growth of continuous graphene 

films in seconds rather than in minutes [1-3]. 

As a consequence, individually nucleated 

graphene islands could not be observed 

before forming a continuous film, and were 

thus not reported in literature for ethanol-

CVD until recently.  Hexagonal single-crystals 

of graphene with size in the mm range have 

grown by ethanol-CVD inside sealed copper 

“enclosures” [4, 5], where the copper 

surface was not directly exposed to the 

process gases. 

In order to observe the initial growth stages 

of graphene on Cu foils, in this work, quick 

growth processes, down to 15s, were 

performed at 1000°C and 1070°C. Total 

process pressure of 70 Pa, with an ethanol 

partial pressure as low as 0.025 Pa, was kept. 

Optical, electron and atomic force 

microscopy (AFM) and Raman 

spectroscopy were used to investigate the 

graphene domains on Cu and on Si/SiO2 

substrates. After 15s, the Cu surface was not 

completely covered and showed graphene 

islands of a few micrometers in diameter 

(Fig.1a). The transfer of such small graphene 

domains on the Si/SiO2 surface was 

successfully performed by using 

cyclododecane (C12H24) as supporting 

material during the Cu etching [6]. Raman 

mapping (Fig.1b), confirmed by AFM, 

showed that graphene domains were 

predominantly single-layer, with regular 

shape and very low defect density.  

Such results indicate that ethanol has the 

potential to replace methane as precursor 

in the CVD synthesis of graphene. The 

employment of such precursor, in small 

concentrations, together with a reduced 

time of growth and very low pressure leads 

to highly efficient graphene synthesis.  
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Figure 1: a) AFM image of graphene domains 

on Cu, b) Raman scanning map showing I2D/IG 

of an ethanol-derived graphene film on a 

Si/SiO2 substrate 


