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Soft x-ray spectroscopy performs here including X-ray absorption spectroscopy (XAS) and X-ray emission spectroscopy (XES). XAS and XES have the advantage of element selectivity thus become the powerful tools to investigate the electronic structure in many systems from gas to liquid systems. Especially, XES is sensitive to the varied chemical bonds such as the pattern of local structure and reflects the occupied valence band structural details. The 3rd generation synchrotron radiation acts as a high brightness source makes XES more reliable since the secondary absorption process signal is rather small.
We are performing the XAS and XES of NaOH solutions. The polar hydroxide related compounds such as water, since the nature of neutral liquid water dissociates in OH- and H+ automatically. Present OH ions inspiring us to understand that the influences electronic structure of the solutions upon the condensation. OH solutions with different concentration are investigated. For concentrated NaOH solutions are including 0.5M, 1M, 4M and pure liquid water for reference. In O K-edge XAS spectra of concentrated solutions, we can clearly seeing that a novel pre pre-edge peak related to OH- and increasing with the concentration. It is a unique feature present in aqueous OH- based solution but not exist in other hydroxyl contained liquid i.e. methanol. And a reduction of single donor (SD) configuration with increased concentration is observed. In O Kα XES spectra of solutions the x-ray induced dissociation is introduced, we found that the addition of OH- anions will help the local structure into highly coordinated environment. The electronic structure of liquid upon the condensation indeed provide significant spectral profiles in XAS & XES provide a chance to understand the local structure in liquid systems.
