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ABSTRACT
Liquid water at ambient conditions is ubiquitous in chemistry and biology as well as in technology, energy, and atmospheric processes. Since parts of the phase diagram of water are unsettled - most notably the supercooled liquid homogeneous nucleation region - repercussions thereof on our molecular-level under-standing for even the common ambient conditions remain. Breathtaking advances in X-ray–based approaches over the last decade give us now the tools to derive molecular potential energy surfaces as a quantitative view on the molecular manifold within the fluctuating hydrogen bonding network. With selective cuts along the local asymmetric OH bond coordinate and the symmetric normal mode excitations an experimental foundation to benchmark competing molecular-level models of water has been achieved (1).
This talk will show how x-ray spectroscopy can be instrumentalized to obtain information on water structure and the water potentials in the hydrogen bond network (2). Aqueous solutions reach an equilibrium that could either facilitate or hamper solvation, an effect that can be mitigated by the water molecules (3) and detected by x-ray spectroscopy. In a further step, the dynamics of ligand exchange in aqueous solution and the role water molecules play in it will be presented (4).
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