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Advancing Multimodal Strategies for Energy and Materials Research

Dr. Karl T. Mueller;  Laboratory Fellow and Lead Scientist for Magnetic Resonance, Environmental Molecular Sciences Laboratory, Pacific Northwest National Laboratory, Richland, WA 99352; and Professor of Chemistry, Department of Chemistry, Penn State University, University Park, PA  16802

NMR spectroscopy is a powerful tool for the study of structure and dynamics in complex materials systems.  Atomic-, molecular-, and systems-level insights have been gained for environmental oxide interfaces, nuclear waste glasses, and various parts of battery systems (anodes, cathodes, and electrolytes) through recent, novel applications of NMR.  These results are often analyzed in concert with computational chemistry to understand the complex behaviors of these systems while under environmental or operational conditions.  In situ studies have also progressed in a number of areas, and multi-modal strategies are currently under consideration or development for simultaneous observations of NMR signals with other spectroscopic or technological signatures (such as chromatography).  An overview of current experiments, strategies, and results will be presented along with a brief prospectus of future advancements and tools.
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