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Abstract
Today there are more than 7,000 million tonnes of greenhouse gas emissions from U.S. each year. A low-carbon economy roadmap has been set out by DOE to restrain the emission increase for 30%, requiring contributions from all sectors. Unfortunately, the throughputs and efficiencies of traditional CO2 reduction technologies could not fulfil this target. In the complicated and sensitive CO2 electrolysis, the same catalyst material may result in a wide range of efficiencies, pointing to an electro-catalytic activity that is highly dependent on crystal structure, microporous morphology and physical property. So far, most CO2 electro-catalysts reported in literature are largely based on the sp group metals developed decades ago. Fundamental innovation to develop new catalysts based on novel design principles are in need to enhance the catalyst activity while suppressing overpotential. To cope with the target by providing a transformative CO2 value chain, this study developed a novel microfluidic electrochemical CO2 -to-fuel/chemical conversion (or known as Power-to-Liquid) platform to fast-screen new catalyst. Based on the platform, inorganic/nano-carbon hybrid core-shell tin-series catalysts demonstrated unprecedented CO2 conversion efficiency and turnover frequency at reduced overpotential. Guided by designer theory, an orthogonal experiment was also carried out over various synthesis parameters of the metal nanoparticle, the oxide and the nano-carbon. Catalysts characterization was conducted to supplement the evaluation, including TEM, SEM, XRD, and XPS.
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