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The Region of Extremadura (Spain)

» Roman Period
Cities, theaters, circus, villas...
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The Region of Extremadura (Spain)

A vast Archaeological Site
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The Region of Extremadura (Spain)

A vast Archaeological Site
Modern Age

Cathedrals, Churches...
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A vast Archaeological Site

Roman Villa La Majona
(Don Benito)
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Analytical techniques and samples

Lavsi
v XeRaykEluorescence (DX S echimcal GE2nlS
DETECTOR (XR-100CR. Amptek): ﬁi@lgﬂ%&g (Eclipse 111, Amptek):
Si-PIN ,
Resolution: 220eV (FWHM,5Fe). Dl L TS
Window: 25um (Be). Anode: Ag.

Collimator: 1.5mm

;

Two crossed lasers In this work: 25kV, 10uA, 200-300s



Analytical techniques and samples

Laesitu
v YXeRayEluorescence(EDXRE) S echmcalicetauls

Fig. 1. XRF spectrometer system used in this work: (1) Laptop; (2) Multichannel analyzer (MCA); (3) Si-PIN detector and preamplifier; (4) X-ray tube; (5) Pointer laser; (6)
Level laser; (7) Flat surface; (8) X-ray power supply controller; and (9) Power supply and amplifier for the detector.
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Analytical techniques and samples
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EDXRF spectra of the red and
ochre pigments versus stucco
from the Scaenae Frons and a
column of the Roman Theater.

Some results

Fe/Ca Red |Ochre |Black |Stucco | Marble
Scaenae Frons

Column1

Column2

Sphinx

Ca and Fe were the main found elements
Mn, Ti, K and traces of S and Si

Fe/Ca shows a higher Fe amount in red color respect to
ochre color in the Seaenae front and columns.

No differences in Fe/Ca in Sphinx.
Uncertainty: A~ 1%

StmnaEresulisswercoundinthc ROmansVallassasViajonars
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Some results

Sz oles from the A refizieoloeies ] Mussupn

Pigments:
» Generally, Ca and Fe main elements with traces of
Mn and Ti .

» Traces of S, Hg and Pb in M6-2 (modern) =
White lead and cinnabar?

» Remarkable presence of Pb in orange of M4
(Roman) =» Minium (Red lead)?

Mortars:
» Ca and Fe and traces of Mn, Ti, K and Si in M6
and M7

» Fe in M8 (Islamic -adobe)



v X-Ray Diffraction (XRD)

—— white stucco — Ochre

Q: Quartz He: Hematite

Ca: Calcite ; Go: Goethite
CaO: Calcium Oxide Mg: Magnetite

Wo: Wollasonite-2M Ca: Calcite
Q: Quartz

— Red sample (b)
Ca: Calcite
Q: Quarzt
He: Hematite
Ka: Kaolinite
Mu: Muscovite




Some results

» The calcite presence is confirmed in all
the cases.

> hematite I1s confirmed as the main
component of red pigment.

» Presence of Illite confirming Si, K traces
found by fluorescence analyses.

> Presence of signal around 3000 and 1745 cmt correspond to aliphatic (C-H)
and ester (C=0) groups, respectively which suggests the usage of oil as a binder
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- 7 Scanning Electron Microscopy (SEM-EDX)




v Scanning Electron Microscopy (SEM-EDX)




¥ Scanning Electron Microscope (SEM-EDX)
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Conclusions

v’ Several wall fragments belonging to different periods localized in a
specific geographic area were analyzed and a comparison among
materials and execution techniques was performed.

v" Pigments, charges and binders were identified. The most elaborated
works and a wide rage of pigments correspond to the roman period.

v'In some cases, the execution technique has been identified and some
differences between organic and inorganic blinders has been found.

v This kind of study allows to obtain a greater knowledge about
materials used in painting, the possible origin of these materials, the
creation process and, thus, the more suitable method to guaranty the
future preservation.
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1. Pigments used in pottery
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Fig 4. Spectra of green pigments in TR, BG and PG vases.
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Fig 3. Photographs of the ceramic vases: (a) PA; (b) TR; (¢) BG; (d) PG1; (e) PG2. Fig 5. Spectra of blue pigments in PA and BG vases.
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2. Pigments in rock art

_~

Figure 1. Schematic representation of the ocadental pand from the
‘Abrigo dos Galvoes’ shelter, with the studied points indicated.

Figure 3. Figuresfrom the ‘Abrigo dos Mouros” cave: (a) white figure and
Figure 2. Schematic representation of the central panel from the‘Abrigo (D) red figure, with the analysed points indicated.
dos Galvoes” shelter, with the studied points indicated.
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3. Pigments in paintings.

Caracterizacion de los pigmentos en la obra del pintor costumbrista espafiol
Pérez Jiménez mediante XRF.

P. PAJUELO CABEZAS, M.J. NUEVO, A. MARTIN SANCHEZ

Estudos Argueoldgicos de Oeiras (Portugal), 2012.
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Other works

4. Analysis of inks in parchment
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Patrocinador: ADAEGINA

TERESA GONZALEZ SUAREZ. Conservadora - restaur

Documento Grafico

Caracterizacion de los materiales utilizados en libros antiguos mediante
Fluorescencia de Rayos X (XRF) y Anatomia Comparada.

M. J. NUEVO, A. MARTIN SANCHEZ, T. GONZALEZ SUAREZ, M.A. OJEDA

Actas del X Congreso Ibérico de Arqueometria, (Espafa), 2014
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