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Graphene is an effective barrier in mass transport, which plays a fundamental role in electrochemical corrosion processes. Currently, the solderability of copper substrates is protected by applying a thin layer of tin. The solderability of the tin layer is practically unchanged due to the high resistance of the tin to oxidation and electrochemical corrosion processes. Nevertheless, the protection of copper solderability by the tin layer is time-limited due to the growth of layers of intermetallic compounds of tin and copper. The processes of formation of these intermetallic compounds may take place at ambient temperature and lead to loss of solderability of copper substrates protected with a layer of tin after just a few months. 

In this study, the growth process of intermetallic phase layers formed on the copper-tin interface, where the tin layer was electrolytically deposited on a copper substrate, as well as on a copper substrate covered with a layer of graphene, was analyzed. The insertion of the graphene layer to the Cu/Sn layered structure leads to changes in the processes of phase transformation of the system. The structure of Cu/Sn is in a metastable state immediately after its growth and tends to the state of thermodynamic equilibrium through the crystallization of the (`-Cu6Sn5. Graphene layer formed on a substrate of Cu stabilizes the layered structure of Cu/Gr/Sn and is a barrier for the diffusion of atomic components. In this way, it effectively prevents the crystallization of the (`-Cu6Sn5 phase up to the temperature of 125 oC. The presence of the graphene layer also influences changes in the growth process of the (`-Cu6Sn5 phase - from almost limited by diffusion to dominated by a chemical reaction. For the Cu3Sn phase, the layer growth process is still limited by a chemical reaction. 

