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The possible utilization of metallic pipelines in corrosive high CO2 environment is dependent on the effective corrosion mitigation such as corrosion inhibition and coating. Despite a promising corrosion protection, coating is cautiously used due to possible degradation from mechanical damage and gas permeation hysteresis. The requirements for an impermeable, and robust long-term coating for the internal pipelines can be provided by graphene; being chemically inert, strong, impermeable to gas molecules and environmental friendly. Due to the poor dispersability of graphene, graphene oxide (GO) can be incorporated with polymer to realize its unique properties. Despite delivering high strength, lightweight, and multi-functional features, graphene-reinforced polymer systems tend to form irreversible agglomerates through strong van der waals interactions. Hence, the objective of this study is to prevent the agglomeration through decorating graphene oxide sheets with the anti-corrosive Zinc Oxide (ZnO). This objective is achieved by bonding the ZnO particles onto GO sheets through covalent bonding. After that, the GO-ZnO hybrids are aimed to disperse homogeneously and align in the epoxy matrix. The combination of the impermeable barrier properties of graphene, the anti-corrosive property of ZnO, and the high crosslinking density of epoxy is believed to produce a highly robust and sustainable coating that can serve for a long period of time. Hence, the synthesis process, as well as the characterization of GO-ZnO hybrids by X-Ray photoelectron sepctroscopy (XPS), Fourier Transform Infrared Ray (FTIR), X-Ray diffraction analysis, Thermal Gravimetric Analysis (TGA) will be presented. The improvement of well dispersed GO-ZnO hybrids in epoxy on the corrosion protection of carbon steel will be analyzed using electrochemical impedance spectroscopy (EIS), cathodic delamination test and salt spray tests. The results are then compared with the conventional coatings available in the market.
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