Protonic defects, hydrogen-bond networks and long-range charge transport in phosphorus oxoacid systems
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Phosphorus oxoacids such as (H3PO4, H3PO3, and H3PO2) are some of the most interesting proton conducting systems known to science. For example, pure liquid phosphoric acid (H3PO4) has the highest intrinsic proton conductivity of any known substance and is a useful model for understanding proton transport in other phosphate-based systems in biology and clean energy technologies. Aqueous media transport protonic defects through local hydrogen bond rearrangements that drive individual proton transfer reactions. In contrast, strong, polarizable hydrogen bonds in phosphorus oxoacids produce coupled proton motion leading to the formation of extended, polarized hydrogen-bonded chains. The interplay between these chains and a frustrated hydrogen-bond network gives rise to the high proton conductivity. In this talk, I will review some of our contributions and potential future directions in understanding protonic defect formation and transport mechanisms in this and related systems.
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