Probing the Water Structure Around Dissolved Argon via Extended X-Ray Absorption Fine Structure (EXAFS) Spectroscopy
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ABSTRACT
 Are there hidden, structural heterogeneities in ambient water and does nature manipulate these localized structures to optimize its functions(1)? Years of research across many fields have yielded compelling evidence to support a picture of water with short lived structures that may help explain how water uniquely supports life on earth(2). While these structures are still unknown, by using an inert gas such as argon, we can examine the hydrogen bond network around the dissolved gas to gain insight into what these localized structures may look like. Initial EXAFS (Extended X-Ray Absorption Fine Structure) experiments in conjunction with theoretical modeling, show a potential cavity or cage-like structure around the dissolved gas. As argon gas only weakly interacts with water, it must be accommodating the existing hydrogen bond network, this makes it an excellent spectroscopically available placeholder for the biologically important gas, O2. If inert gases such as argon or O₂ are preferentially located in low density cages, it raises the question of how such gases are so efficiently extracted by fish and other aquatic life forms. The atomic-level information of the molecular structure of water around dissolved gas atoms should advance our understanding of liquid water and how gases are dissolved and possibly extracted from it for aquatic respiration.
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