SSHADE Users Newsletter - November 2024 —
Focus on XAS spectra and the FAME database

Dear SSHADE users,

This month, we're excited to focus on a specific type of data available in the FAME database
@ SSHADE: XAS spectra. XAS (X-ray Absorption Spectroscopy) is a powerful technique
used in materials science, chemistry, environmental and planetary science to study the
electronic structure and local coordination environment of atoms in a material. By analyzing
the absorption of X-rays as they interact with atoms, XAS provides unique insights into the
oxidation state, bonding, and geometry of elements.

SSHADE hosts a wide variety of XAS spectra in the FAME database for different materials,
including minerals, organic compounds, and synthetic samples measured at the FAME
beamlines at the European Synchrotron Research Facility (ESRF) in Grenoble, France.
Whether you're investigating planetary analogs, exploring interstellar dust composition, or
studying terrestrial materials, XAS spectra (in its different measurement variations: XANES,
EXAFS and HERFD) can be invaluable for your research.

Here are few examples of what you can find in the FAME database @ SSHADE:

o EXAFS (Extended X-ray Absorption Fine Structure) spectra of synthetic materials like
silicates and metal oxides which can give information on the oxidation states and
local structures of metal atoms in minerals. For instance, transmission spectra of Cr
oxides can be found.
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—— Cr K edge XAS transmission of CrOOH
Cr K edge XAS transmission of Cr203


https://www.sshade.eu/data/EXPERIMENT_SOC_20120921_001
https://www.sshade.eu/data/EXPERIMENT_SOC_20120921_001
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o EXAFS spectra of organic compounds to determine the bonding environments of a
metal in complex organic molecules. You can for example find data dealing with Co K
edge XAS transmission and XAS fluorescence of organic and inorganic Co(ll) and
Co(llN reference compounds for the study of Co in bacteria.
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Co K edge XAS transmission of Co(lll)-acethylacetonate
Co K edge XAS transmission of Co(ll)-acetate

Co K edge XAS transmission of CoFe204

Co K edge XAS transmission of Co(ll)-nitrate

Co K edge XAS transmission of Co(ll)-phosphate

Co K edge XAS fluorescence of Co-histidine

Co K edge XAS fluorescence of Co-nicotianamine

Co K edge XAS fluorescence of Vitamin B12

Co K edge XAS fluorescence of Co-cysteine

Co K edge XAS fluorescence of Co-glutathione


https://www.sshade.eu/data/experiment/EXPERIMENT_MC_20141201_001
https://www.sshade.eu/data/experiment/EXPERIMENT_MC_20141201_001
https://www.sshade.eu/data/experiment/EXPERIMENT_MC_20141201_001

Se K edge XAS HERFD of selenium with various oxidation states at 10K

Fluorescence emission (AU)

¢ HERFD data for selenium in organic compounds, in the context of cartilage studies.
See Se K edge XAS HERFD of selenium with various oxidation states at 10K.
HERFD (High Energy Resolution Fluorescence Detection) is a specific detection
technique which provides spectra with better spectral resolution: the benefits are
more precise information on the metallic structure and better signal-to-noise on very
diluted samples (<1ppm), where classical XAS is blinded by matrix contributions.
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Se K edge XAS HERFD of sodium selenate SeV| at 10K

Se K edge XAS HERFD of sodium selenite SelV at 10K

Se K edge XAS HERFD of sodium selenide Sell at 10K

Se K edge XAS HERFD of Se-methionine at 10K

Se K edge XAS HERFD of Se-cysteine at 10K

Se K edge XAS HERFD of Se-cystine at 10K

Se K edge XAS HERFD of Se-cystamine dihydrochloride at 10K
Se K edge XAS HERFD of Se urea at 10K

Se K edge XAS HERFD of Red Se0 at 10K

Se K edge XAS HERFD of sodium selenate SeVl solution at 10K
Se K edge XAS HERFD of sodium selenite SelV solution at 10K
Se K edge XAS HERFD of sodium selenide Sell solution at 10K
Se K edge XAS HERFD of Se-glutathione peroxydase solution at 10K
Se K edge XAS HERFD of Se-methionine solution at 10K

Se K edge XAS HERFD of Se-diglutathione solution at 10K

Se K edge XAS HERFD of Se-cystine solution at 10K


https://www.sshade.eu/data/experiment/EXPERIMENT_CB_20190408_001

e SSHADE dataset cover a wide range of experimental conditions, such as varying
temperatures and pressures. For instance, SSHADE contains data concerning the Cu
K edge XAS fluorescence of copper solution in hydrothermal conditions at 500bars
and between 25 and 450°C
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Cu K edge XAS fluorescence of copper(l) solution at hydrothermal conditions at
600 bar and 25°C

Cu K edge XAS fluorescence of copper(l) solution at hydrothermal conditions at
600 bar and 100°C

Cu K edge XAS fluorescence of copper(l) solution at hydrothermal conditions at
600 bar and 150°C

Cu K edge XAS fluorescence of copper(l) solution at hydrothermal conditions at
600 bar and 200°C

Cu K edge XAS fluorescence of copper(l) solution at hydrothermal conditions at
600 bar and 250°C

Cu K edge XAS fluorescence of copper(l) solution at hydrothermal conditions at
600 bar and 300°C

Cu K edge XAS fluorescence of copper(l) solution at hydrothermal conditions at
600 bar and 350°C

Cu K edge XAS fluorescence of copper(l) solution at hydrothermal conditions at
600 bar and 400°C

The FAME database contains more than 620 XAS spectra on a large set of samples in
various conditions. Now it’s your turn to explore this diversity.

Stay tuned for future data.

Have fun with SSHADE data!

The SSHADE Team

All previous user newsletters are stored in the dedicated 'News' page of the SSHADE Wiki

You are receiving this SSHADE User Newsletter because you are a registered user of SSHADE (www.sshade.eu).
If you do not wish to receive them, please send an e-mail to our contact address (contact@sshade.eu) with the
subject 'unsubscribe User Newsletter'.



https://www.sshade.eu/data/experiment/EXPERIMENT_DT_20050706_001
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