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Abstract:

Rising greenhouse gas emissions from energy, transportation, and industrial sectors are driving the push for net-zero
emissions by 2050, a central goal of the 2015 Paris Agreement. Achieving this requires decarbonizing key sectors while
developing materials and technologies that support sustainable energy transitions.

This presentation will provide an overview of recent energy-related uses of 2D materials, with a focus on two high-potential
areas: hydrogen technologies and carbon capture and utilization (CCUS). Examples from our recent work will include
graphene-based proton-conductive membranes for fuel cells, graphene oxide combined with MOFs for CO, capture, and
heteroatom-doped or nanoparticle-functionalized 2D materials for CO, conversion into fuels and chemicals. It will be
shown how computational modeling combined with machine learning complement experiments to optimize 2D material
performance, accelerating their deployment in clean energy technologies.
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