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Apart from direct applications such as electrocatalysts, metal-organic frameworks (MOFs) can also be used as support substrates for nanomaterials or as sacrificial templates/precursors for preparation of various metal oxides, metals, carbons, and etc.. In this study, the homogeneous deposition of Cu3(BTC)2 MOF on copper mesh using the hydrothermal treatment method was demonstrated. Copper mesh is chosen as substrate because of its inertness, conducting properties, high melting point, and easy accessibility. Under optimized conditions, thin films of Cu3(BTC)2 were synthesized under 60°C mild temperature, 4 hours reaction time, and a metal-to-organic-to-H2O2 mole ratio of 140:70:1. After Cu3(BTC)2 deposition, the sample achieved a BET surface area of 152 m2 per gram of active material deposited. Subsequently, the copper-supported Cu3(BTC)2 thin films were pyrolyzed under N2 flow to produce a copper-supported CuO/C material. Parameters such as pyrolysis temperature (400 - 600 °C), heating rates (1 – 10 °C/min), and pyrolysis duration (0.5 – 1 hour) were manipulated. XRD results showed that higher pyrolysis temperature did not swift the peaks but instead increased its peak intensity, which could attribute to an improved in crystallinity; whereas a lower heating rate was effective in reducing stress thus allowing better adhesion. The effects of changes in BET surface area and pore volumes (caused by different pyrolysis parameters) on its electrochemical properties and gas sensing performance are observed. Overall, these simple 2-step synthetic procedures have allowed the deposition of pin hole-free, compact, crystalline surface-supported of Cu3(BTC)2 with scalable dimension and resulted in a CuO/C thin film coating on copper mesh.  
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