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Report:

In this project, we aim at understanding the vammatn the pigment composition used for ancientoetcs
or paintings and to introduce the notion p&int pot in the archaeological research: For determinimg t
geographical origin of the minerals and their prapan (chemical/mechanical transformation, heating
complexity and dissimilarities in composition cam jpossibly related to several sources of raw nadsear
different preparation processes. Consequentlyrih/cal examination of the pigments makes it g@ego
characterise a “paint pot” as used for a shoriogen a workshop to prepare cosmetics or paintirgsm all
the data collected, we show in this report sev&rading results:

- Trace elements in lead-based Greco-Roman make-wpere analysed at the beamlines ID18F and 1D22.
The powdered cosmetics made of isolated grains aeaéysed to identify their trace element signaté&re
focused X-ray micro-beam was successively tunetRateV, below the k. absorption edge of Pb, and 28
keV for global characterisation of the metal impgad. The X-ray fluorescence signal integrated mash
single grain was detected against the X-ray midffoadtion pattern collected in transmission withba
dimensional detector. From this signature we tteedentify provenances of the mineral ingredieintshe
make-up and distinguish between natural ores anthegised products. We note the various composition
with very small amounts of silver, iron and cooper.

- Identification of Mn-oxides in Greco-Roman make-up: The main ingredients in a large proportion of
black make-up are galena and carbon black. In ther @ases, previous SEM observations have shoan th
presence of manganese oxides in cosmetics fronri@ade™ millinium BC) and Georgia (Greek period).
XAFS analyses with the micro focused beam at ID2abéed us to identify the pyrolusite (MnOZ2) as the
most frequently used Mn-pigment. A striking facttiegat its optical properties are similar with those
galena. We can assume that pyrolusite was sometised in make-up in replacement of the traditional
galena, giving the final product the same colout mretallic tune.



- The pigments in the Matthias Grinewald’s palette.The physico-chemical signatures of the pigments,
preparation layers and binding media are necegsa&lted with relevant practices and know-how rod t
artists. Measurements on ID21 and ID22 help us nstaled the uses of pigments in Northern European
paintings at the beginning of the Renaissance (kmmpainly from Griinewald). As the quantity of poers
samples is so small and the mixtures are most ampl microfocussed beam was necessary to chasacter
the various components. Our experience showed tioat one analytical technique can achieve an
unambiguous answers. Thus, combination of compléangmnd quantitative synchrotron p-XRF, u-XRD
and p-XANES techniques enabled us to identify theenals, the trace elements and the chemistry and
possible modification during ageing. Similaritiesdadifferences found in the study of ten samplesigint to
light the artist's know-how: what the artist’'s cbeiintended for special pigments, probably it weated to

the respective different working properties: coloanlherence, stability, hardness? This work wilitowue
during the second period of the LTP to obtain naata and try to answer to two main questions: WHeate
the artists get the pigments (in relation with asgible import/export trade market) ? What were the
preparation processes discussed in details in ¢&dyises (Pliny the Elder in Antiquity, Albertiennino
Cennini or Agricola in the XVth - XVIth century) ?

- The Stibnite, an unexpected pigment in the Griinewdls palette Characterisation of pigments from
Issenheim Altarpiece and another Griinewald’s pagnfiom the Bale Museum points out the presence of
specific pigment, the antimony sulphide stibnite.wmas detected by XRF and identified by XANES
measurements on ID21. Small grains of stibnite Hmeen used to obtain a dark grey painting with tahe
shade, for the representation of an eagle or obarnin that case, the main problem with the XRRgmg
technique is the overlap of emission peaks: exai@#g+Pb(M); Sn(L)+Sb(L)+Ca(K). The identificatiaf
these pigments needs suitable deconvolution saftwamMmando Solé, BLISS Group ESRF, has developed
the software PyMCA including a fitting program wigi L and M lines and the automatic analysis offFXR
map

Publications :

- WELCOMME E., WALTER Ph., VAN ELSLANDE E., TSOUCARIS&., (2006) — Investigation on white pigments uasd
make-up during the Greco-Roman period. To releaggplied Physics A — Materials Science & Processing

- Techne (to be published)

Communications :

- ldentification of the painting techniques in Nonth&urope at the beginning of the Renaissance bgtgtron microimaging,
Ph. Walter, E. Welcomme, E. Laval, M. Menu, A. Biiiaud, E. Van Eslande, M. Cotte,F. Fauth, A. VleS3. Susini, E.
Dooryhee, J.L. Hodeau, P. Martinetto, M. Anne, Syntron Radiation in Art and Archaeology (SR2A-2DOBSRF-CNRS
joint workshop, Grenoble, France, 9-11 Fév. 2005

- ldentification of paints pots by Synchrotron mianaysis- The example of Ancient cosmetics, E. Wislew, J. Salomon, E.
Van Eslande, Ph. Walter, M. Cotte, J. Susini, AiSniovici, P. Martinetto, E. Dooryhee, SynchrotiRadiation in Art and
Archaeology (SR2A-2005), ESRF CNRS joint worksh@penoble, France, 9-11 Fév. 2005

- Investigation on white pigments used as makeumduhie Greco-roman period, E. Welcomme, Ph. Wdiek/an Elslande,
G. Tsoucaris, E-MRS Spring meeting, juin 2005, Stoairg (France)

- New Insights into pigment processing in Ancient gigyh. Walter - invited, E-MRS Spring meetingnj@005, Strasbourg
(France)

- Ancient cosmetics and paintings studied by commnatf micro-analytical techniques, M. Cotte, Phaltgr, E. Welcomme,
B. Fayard, J. Susini, C. Gratziu, A. Moscato, ArtBgnini, XRM2005, Himeji, Japon, 26-30 Juill. 2005

- Powder Diffraction in Art and Archaeology — XX Caegs of International Union of crystallography Exdbyhée, P.
Martinetto, M. Anne, J.-L. Hodeau, P. Walter, M.d8! Rio, juillet 2005, Florence (ltalie)
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X-ray fluorescence imaging, Example of 2 greenrayea cross-section from Issenheim altar pietg. (
Observation of the distribution of copper chrorid€?) identification of 5um long stibnite grains BRF and
UXANES.

Table of the analysed samples :

Sample ID21 XRF ID21 XANES ID21 FTIR ID22 XRF ID2RANES ID22 XRD ID22 tomo ID18F
Grunewald G1 X X X

Grunewald G4 X X X X X X

Grunewald G5 X X X

Grunewald MGN1 X X X

Grunewald MGN2 X X X X X X

Grunewald MGN3 X X X

Grunewald MGN4 X

Grunewald MGN5 X

Grunewald MGN6 X

Grunewald MGN7 X X X X X X

Grunewald MGN8 X X X X X X

Grunewald MGN10 X X

Grunewald MGN12 X X X

Grunewald MGN13 X

Grunewald MGN14 X

F12208 X X X X X

F12097 X X

162/8 X X

Paestum 1 X X X X X
Eleusis 1 X X X X X X
Eleusis 2 X X X X X X
Keramikos 1 X X X X

Keramikos 3 X X X X

Volos 1 X X X X X
Volos 2 X X X X X
Volos 439 X X X X X
Volos BE 16158 X X

Volos BE16683 X X

ThebesAll X X

Pompei 06 X X X X
E32A X X X X X X

In the second part of the LTP, we aim at compeltinghis table and studying more painting samples.



