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ABSTRACT: The energy-environment nexus is critical as strategies to meet the growing worldwide energy
demand are developed. To ensure sustainable growth and development, energy productions must have
minimal environmental impact. In the short term, fossil fuels will remain dominant such that efficient carbon
capture technology is a priority for conventional power generation. In the long term, renewable energies
need to be adopted, which requires high-capacity energy storage units to compensate for their intermittent
nature.
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In the second part of my talk, an electrochemically-mediated carbon capture technique will be
introduced, which relies on redox-active compounds that undergo changes in their carbon dioxide binding
affinity as they progress through an electrochemical cycle*. Compared to conventional amine scrubbing, this
process can be more energy-efficient and is easier to implement by retrofitting existing infrastructure. By
leveraging the electrolyte formulation, the process can be carried out with high reversibility in aqueous
solutions. Through integration with a novel gas-gating membrane that dynamically controls gas passage, an
effectively continuous operation of carbon capture and release can be achieved for process intensification,
bringing new opportunities to acid gas separation (Figure 1b)°.

Overall, the goal of my research is to integrate precisely-controlled materials synthesis,
electrochemical engineering and advanced characterization techniques to accelerate our society’s transition
into a more sustainable energy landscape.
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