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Although high quality graphene can be obtained by using Chemical Vapour Depositon (CVD) 

and Liquid Phase Exfoliation (LPE) techniques, they present some limitations due to the 

need of complementary treatment to extract graphene from the substrate or the solvent, 

respectively, limiting the use of the synthesized graphene in many applications. Recently, 

processes based on microwave plasmas have been reported as efficient, clean, eco-friendly 

and scalable technology for the synthesis of graphene powder by using aliphatic alcohols as 

precursors [1-3]. In particular, microwave plasma torches are of special interest due to their 

capability of withstanding the introduction of large amounts of precursors and favoring 

molecular excitation and dissociation processes. Given that these processes can be influenced 

by acting on the operating conditions, understanding the different decomposition routes of 

ethanol as a function of these conditions is crucial to enhance the production of graphene 

through a green process, avoiding the formation of undesirable by-products. Besides, the use 

of non-intrusive emission spectroscopy techniques, as a tool to identify the species and 

radicals formed into the plasma, helps to understand the processes during the ethanol 

decomposition and its relation with the by-products formation at the plasma exit.  

High quality graphene (2-7 layers) has been obtained from ethanol decomposition by an 

argon microwave plasma torch: Torche à Injection Axiale sur Guide d’Ondes (TIAGO) [4]. 

A reactor used to directly collect the graphene powder without any further treatment is 

coupled to the TIAGO, creating the optimum environment for the synthesis of this material. 

This catalyst-free method process is carried out in a single step and offers the possibility of 

scaling it to industrial level. Besides, the use of ethanol as carbon source contributes to the 

revalorization of waste for producing a high-value added product. 
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