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Abstract: Leem research group explores new scientific findings in three areas: Carbon, Water, and Energy. Each centered on the development of target chemistry for chemical transformations and degradation in aqueous and non-aqueous phase for solar fuel production and wastewater treatment. This talk will focus on photoelectrocatalytic water oxidation and chemical degradation process in the area of Water. Photocatalysis and electrocatalysis play a critical role in many organic reactions involving solar energy conversion, wastewater treatment, polymer degradation, and environmental sustainability. Here, Leem research group pioneers solar or visible light-driven photoelectrochemical processes for onsite wastewater treatment and chemical sensing devices. This talk will discuss the development of an efficient photoelectrochemical organic contaminant transformation strategy for the removal of pollutants, especially non-biodegradable organic contaminants in wastewater and quantification of chemical pollutants (e.g., per and polyfluorinated alkyl substances (PFAS)) in the picomolar concentration range. Lastly, this process is useful for oxidative cleavage of C–C/C-O bonds in lignin, which is the largest source of renewable aromatics, for the conversion of lignin into valuable low-molecular-weight chemicals in a dye-sensitized photoelectrochemical cell. 
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