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Report:

We successfully recorded energy-dispersive X-ray absorption near edge structures
(XANES), non-resonant X-ray emission spectra (NXES) and resonant inelastic X-ray
scattering (RIXS) planes of various iron —based atomic and molecular species dissolved
in a range of different solvents.

Specifically, we measured and compared spectra of hexacyanoferrate(ll / I11) ions
dissolved in water and ethylene glycol, tris(2,2’-bipyridine)iron(ll) chloride in water
and acetonitrile, iron(l1 / 111) chlorides in water, heavy water and ethanol, hemin in
water and myoglobin cyanide (MbCN) in water.

The most distinct solvent effects were expected in the case of dissolved iron chlorides
where water molecules directly coordinate to the iron. This was confirmed by the
measurements though the analysis of the iron chloride data will be challenging due to
the high sensitivity of the spectra to sample preparation and measurement conditions.
XANES of solvated hexacyanoferrate(l1 / 111) ions revealed distinct solvent effects as
well (figure 1). We could resolve changes of pre-edge / edge transitions and observe
features which are present in one solvent but absent in the other. On the other side
solvent effects are less pronounced in XANES of tris(2,2’-bipyridine)iron(l1) chloride
(figure 2).



Figures 3 — 6 demonstrate the chemical sensitivity of the measured Koy, / KBy 3/ Kp’
and KB,s/ KB’ lines. However, the character of the valence orbitals changes the most
between different chemical environments and consequently pronounced solvent effects
were mainly found in the shapes of KB, 5/ KB’’ satellite lines (valence-to-core
transitions) of iron chlorides and hexacyanoferrate(l1 / 111) ions but not in the
lineshapes of solvated tris(2,2’-bipyridine)iron(ll) chloride.

The recorded 1s2p-R1XS plane data (e.g. figures 7, 9, 11) clearly resolves the pre-edge
structures of the measured compounds and will thus allow for a quantitative analysis.
Integrating in the incident energy yields spectra which can be directly compared to L-
edge XAS (figure 13). Figures 8, 10 and 12 illustrate the visibility of solvent effects in
the RIXS plane differences of solvated hexacyanoferrate(II / III) ions and tris(2,2’-
bipyridine)iron(ll) chloride.
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Figure 7: 1s2p-RIXS plane of aqueous Figure 8: 1s2p-RIXS plane difference of hexa-
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Figure 9: 1s2p-RIXS plane of aqueous Figure 10: 1s2p-RIXS plane difference of hexa-
hexacyanoferrate(l1) ions. cyanoferrate(l11) ions dissolved in H,O and

Ethylene Glycol.
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Figure 13: Constant incident energy (CIE) graphs yield L-edge like spectra. Integration on the incident
energy axis of the 1s2p-RIXS planes of solvated hexacyanoferrate(ll / I11) ions.



