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Reports supporting requests for additional beam time

Reports can now be submitted independently of new proposals — it is necessary simply to
indicate the number of the report(s) supporting a new proposal on the proposal form.

The Review Committees reserve the right to reject new proposals from groups who have not
reported on the use of beam time allocated previously.

Reports on experiments relating to long term projects

Proposers awarded beam time for a long term project are required to submit an interim report
at the end of each year, irrespective of the number of shifts of beam time they have used.

Published papers

All users must give proper credit to ESRF staff members and proper mention to ESRF
facilities which were essential for the results described in any ensuing publication. Further,
they are obliged to send to the Joint ESRF/ ILL library the complete reference and the
abstract of all papers appearing in print, and resulting from the use of the ESRF.

Should you wish to make more general comments on the experiment, please note them on the
User Evaluation Form, and send both the Report and the Evaluation Form to the User Office.

Deadlines for submission of Experimental Reports

- Ist March for experiments carried out up until June of the previous year;
- Ist September for experiments carried out up until January of the same year.

Instructions for preparing your Report

¢ fill in a separate form for each project or series of measurements.

e type your report, in English.

¢ include the reference number of the proposal to which the report refers.
¢ make sure that the text, tables and figures fit into the space available.

¢ if your work is published or is in press, you may prefer to paste in the abstract, and add full
reference details. If the abstract is in a language other than English, please include an English
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Report:

Various inorganic and organic Fe-bearing standard substances (Fe(II) and Fe (III) chloride, sulfate, oxalate,
etc.), as well as common Fe-bearing minerals in soils and sediments (pyrite, ferrihydrite, goethite, hematite,
lepidocrocite, etc.) were investigated with Fe-K edge XANES and X-ray microscopy to specify different
natural Fe components. Dilute mixtures of soil typical Fe minerals (pyrite, ferrihydrite, goethite) were
analyzed to address the question of whether these phases can be quantified by XANES. This was done by an
evaluation of their pre-edge peak, i.e. either by assessing the pre-edge peak centroid energy or using Linear
Combination Fitting (LCF).

In the majority of cases the general pre-edge-peak shapes of the Fe K-edge XANES spectra acquired for the
standard substances were different and can therefore be used to identify unknown Fe phases in soil and
sediment samples. The centroid energies of the pre-edge peaks of the standards were strongly related to their
Fe oxidation state. The pre-edge peak centroid energy thus is a valuable parameter for a quick estimation of
the Fe(Il)/Fe(IlI) partitioning of an unknown sample. However, the study of the mineral mixtures showed
that the relationship between the Fe(II)/Fe(Ill) ratio and the pre-edge peak centroid energy is not always
linear (Fig. 1). In unknown mixtures only a rough assessment, but not a precise determination of the
Fe(IT)/Fe(I10) ratio is possible on the sole basis of their pre-edge peak centroids.

Using Linear Combination Fitting (LCF) the Fe(I1)/Fe(Ill) partitioning and the pyrite/ferrihydrite or
pyrite/goethite ratio of mineral mixtures could be predicted with satisfactory accuracy (Table 1). However,
LCF failed to correctly distinguish ferrihydrite from goethite. Nonetheless, Fe-K edge XANES combined
with a pre-edge peak evaluation using LCF seems to be a powerful tool for a Fe speciation in soils and
sediments.
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Figure 1: Pre-edge peak spectra for different mixtures of (a) pyrite and ferrihydrite, (b) pyrite and goethite,
and (c) goethite and ferrihydrite. Pre-edge peak centroid energies are indicated with a solid bar.

Table 1: Fe(II)/Fe(III) ratios and mineral mixing ratios of defined mixtures of pyrite, ferrihydrite, and
goethite estimated from their pre-edge peak centroid energies (CE) and calculated by Linear Combination
Fitting (LCF), using the pre-edge peak spectra of the mineral mixtures and the pure minerals.

Fe(Ill)/Fe tot Fe(Il)/Fe tot Fe(ll)/Fe tot Calculated (LCF) Percentage of
Calculated  Calculated Pyrite Ferrihydrite Goethite
CE LCF

80% Pyrite / 20% Ferrihydrite 0.80 0.79 0.70 69.6+ 1.0 257+3.3 4.7+3.1
50% Pyrite / 50% Ferrihydrite 0.50 0.65 0.47 46.5+ 1.8 534458 0.0+5.6
29% Pyrite / 71% Ferrihydrite 0.29 0.40 0.26 26.1+2.4 709+ 8.4 29+79
80% Pyrite / 20% Goethite 0.80 0.97 0.86 85.9+0.5 50+1.6 9.2+1.6
50% Pyrite / 50% Goethite 0.50 0.80 0.58 582=+1.1 57+3.7 36.0+34
20% Pyrite / 80% Goethite 0.20 0.57 0.31 309 +2.1 7.6+72 61.6+6.9
80% Goethite / 20% Ferrihydrite 0 NA 0 0.0+0.0 23.1+1.5 76.8+1.6
50% Goethite / 50% Ferrihydrite 0 NA 0 0.0+0.0 155+1.3 84.6+1.5
20% Goethite / 80% Ferrihydrite 0 NA 0 0.0+0.0 39.9+1.2 60.1+14
33% Pyrite / 33% Ferrihydrite / 0.33 0.50 0.28 28.7+2.5 45.8+7.9 254+83

33% Goethite




