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had access to beam time for measurements at the ESRF-.

Once completed, the report should be submittedrel@cally to the User Office using the
Electronic Report Submission Application:

http://193.49.43.2: 8080/smis/serviet/User Utils?start
Reports supporting requests for additional beam time

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

The Review Committees reserve the right to rajegt proposals from groups who have not
reported on the use of beam time allocated preljious

Reports on experiments relating to long term projects

Proposers awarded beam time for a long term prajectequired to submit an interim report
at the end of each year, irrespective of the nurabshifts of beam time they have used.

Published papers

All users must give proper credit to ESRF staff rhers and proper mention to ESRF
facilities which were essential for the resultsal®d in any ensuing publication. Further,
they are obliged to send to the Joint ESRF/ ILLdilg the complete reference and the
abstract of all papers appearing in print, andltesufrom the use of the ESRF.

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

Deadlines for submission of Experimental Reports

- 1st March for experiments carried out up uniitd of the previous year,
- 1st September for experiments carried out up damuary of the same year.

Instructionsfor preparing your Report

« fill in a separate form for each project or senémeasurements.

* type your report, in English.

* include the reference number of the proposal teckvthe report refers.
* make sure that the text, tables and figures fit the space available.

 if your work is published or is in press, you magfpr to paste in the abstract, and add full
reference details. If the abstract is in a languattper than English, please include an English
translation.
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Report:

Purpose

The aim of this experiment wa® develop a transmission “full-field” HY edge EXAFS mapping
experiment and to usean degraded paint samples of red vermilion in otdedentify and discriminatthe
different degradation compounds.

Experiment
Instead of using a micrbeam as it was previously done for the study ofaheration of vermilio®, the

experimental set-upias based on an existing project of -field XANES oné (see Fig.1) and impved to
be applied at the Hgsledgeto our type of sample
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Fig. 1: Full-field XANES setup principle on which we based our experiment.?



After assessing the best parameters to performe thralyses (bender, slits, acquisition conditionswe
performed transmission mappings on model samplégerént thicknesses of cross-section were tested t
establish a protocol for the sample preparatiod, \aa focused on samples with several layers of angrc
compounds with different states of oxidation (HEIHg[II]SO4/Hg[l].Cl/Hg[ll]CI,;) to assess the
possibility to differentiate these compounds, ith 2D mode.

Then, samples artificially aged were tested to iab¥sANES and EXAFS spectra on pigment and degraded
layers.

Finally, original altered samples coming from astre of the Monastery of Pedralbes (Spain) wereyaadl
These samples were previously analyzed by othbnigges™.

Results
Apart from technical problems that should be fitedfuture measurements (the sample was movingduri
the analysis and the beam structure is not wetkcted with the flat-field acquisition), the imageality was
guite good. From these images we extracted sumrapaarresponding to specific areas and compatable
the ones of references analyzed before.
The XANES parts of the spectra were smooth enoadetable to see the energy of the white line ttert
EXAFS parts were too noisy to have interpretableillesions. It appeared that the flux at BM23 was
unsufficient for such an EXAFS approach, and tleeeefthe data analyses were focussed on the XANES
region. It also appeared that beam variation witketis a real issue. Therefore, for future expentsgeit
would be better to consider the acquisition of iplétshort scans, instead of the acquisition ahgls long
scan.
On the model samples, it was possible to diffeetatspectra of sulfidesHgS) and sulfates (HgSPD(see
Fig. 2). Sample preparation appeared as a limfaotpr. Different thicknesses had been preparegder to
choose the best one. However, heterogeneity adehsity, granulometry and therefore absorption niade
choice difficult (cf. Fig. 2: HgS is poorly absonigi while HgSQ is almost completely absorbing X-rays). On
the artificially aged samples, the degraded laysse not concentrated enough to be able to idetiigy
compound present.
On the original samples, only vermilion-HgS) was clearly detected.
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Fig.2: (a) Visibleimage of a model sample composed by 3 layers (HgSHg,Cl,/HgSO,). (b) ROl image showing the
sum of the spectra on the area analyzed (represented by the red square on (a)). (¢) Map of HgS (green) and HgSO,
(red) layers corresponding to specific energies selected by differentiating characteristics of each spectrum (d) of HgS
(black) and HgSO;, (red).

Multiple consecutive spectra were acquired to $dkei analyses induced a degradation, but no difies
was observed between them.

The analysis of data has still to be improved teeha better normalisation and correct the hetersigenf
the beam. With this improvement we hope to obtaimemnformation on the original samples from théada
acquired during this experiment.
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