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Place and date: Girona, April 14, 2010

File number: CE-20100318-1

Petitioner reference: Sra. Adriana Peitavi
CECAM

NIF. B17612607
Pol. Industrial de CELRA

Carrer Pirineus, s/n.

17460 CELRA (Girona)

Tel. 972.49.30.37

Fax. 972.49.41.17

Correu-E: ceramiques@cecam.com

MATERIAL RECEIVED
Sample(s):
A fragment of cinerary urn finished in sand and referenced as URNA. One
sample, referenced as M1 URNA, which corresponds to a pulverized fragment
of the finished cinerary urn.
Three samples that are constituents of the paste from which the urn is made:
M2 PIGMENT - pigment to be incorporated into the urn paste.
M3 MUD - mineral filler incorporated into the urn paste.
M4 SEMOLINA - filler of vegetable origin that incorporates the paste of
the urn.
Date of receipt of samples: March 02, 2010

SUBJECT MATTER REQUESTED:
Determine the composition of samples.

TEST METHODS:
Powder X-Ray Diffraction (XRD) and qualitative phase analysis. Energy separation
X-ray microanalysis (EDX), associated with Scanning Electron Microscopy (SEM).

Instrumentation:

> Bruker powder X-ray diffractometer model D8 Advance, with Bragg-Brentano Theta
-2Theta geometry, reflection mode. Kalfa radiation of Copper (A= A).
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Working power: 40KV, 40mA. A secondary graphite monochromator was used.
Scanned from 6 to 60° 2Theta. Step width: 0.05°, step duration: 4 to 15 seconds.

> Zeiss DSM 960A Scanning Electron Microscope (SEM), (20x to 200000x) equipped
with SE, BSE, CL and Energy Separation X-Ray (EDX) signal detectors.

> Oxford LINK ISIS L200B X-ray microanalysis associated with MEB.

Sample preparation:

For X-Ray Diffraction:

Samples M1 URN and M2 PIGMENT were deposited in the sample holder without any
physical or chemical manipulation.

Grinding of samples M3 MUD and M4 SEMOLINA with a planetary ball mill before
depositing them in the sample holder.

For Scanning Electron Microscopy and X-Ray Microanalysis:

A fragment of the pictorial layer is separated from the URN sample. It is mounted on the
sample holder and coated with carbon.

RESULTS
> Attached are the four diffractograms obtained with the phase analysis of samples

M1 URN, M2 PIGMENT, M3 MUD and M4 SEMOLINA (Figures 1 to 4, pages 4 to
7).

> Three scanning electron microscopy images of the paint layer extracted from the
URN sample are attached; one image at low magnification (image 1, page 8) and
two images of the areas analyzed by the EDX technique (images 2 and 3, page 9).
Regarding the composition of the paint layer, it is mainly constituted by Carbon and
Oxygen (46 to 47%). It also contains Titanium in a concentration of up to 5%. It
also contains traces of Aluminum (0.3 to 0.4%), Silicon (0.28 to 0.4%),
Phosphorus (0.17%) and Calcium (0.10%).

CONCLUSIONS
1. Sample M1 URN contains mainly Quartz (SiO2).

As secondary components it contains Calcite (CaCQO3), Chlorite
(Mg,Al)6(Si,Al)4010(OH)8 and KAI2(SiBAI)O10((OH)2).
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As minority components it contains Na(AlISi308) and
KO0.5Na0.5(AlISi308).

2. The M2 PIGMENT sample contains mainly Quartz (SiO2). As minor components it
contains KAI2(Si3Al)O10((OH)2), Kaolinite (Al2(Si205)(OH)4)
and Hematite (Fe203). It may also contain traces of (Fe203-H20).
It is a mineral-based pigment, where the main pigmenting component is Hematite
(Fe2083)..

3. Sample M3 MUD contains mainly Quartz (SiO2). As secondary components it
contains Calcite (CaCO3) Chlorite (Mg,Al)6(Si,Al)4010(0OH)8,
KAI2(Si3Al)O10((OH)2) and Na(AISi308).

4. Sample M4 SEMOLINA does not contain sufficient crystalline charge to draw
conclusions about its composition from the X-ray diffractogram.

It is a grain semolina, free of mineral charges.

5. The paint layer of the URN sample consists mainly of Carbon and Oxygen (46 to
47%). It also contains Titanium in a concentration of up to 5%. It also contains
traces of Aluminum (0.3 to 0.4%), Silicon (0.28 to 0.4%), Phosphorus (0.17%)
and Calcium (0.10%).

It is an organic base paint with Titanium Dioxide (TiO2), which acts as a white pigment.
(TiO2), which acts as a white pigment. It also contains traces of other elements:
Aluminum, Silicon, Phosphorus and Calcium.

OBSERVATIONS
It is likely that in the sample M3 MUD there is a mineral characteristic of clays that, due to

its low concentration and small particle size, has not been identified. For this it would be
necessary to carry out a second X-ray diffraction using the technique of "oriented
aggregates".
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Figure 1. Diffractogram with phase analysis of the sample. M1 URN
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|m46-1045 (*) - Quartz, syn - SiO2 - Y: 127.33 % - d x by: 1. - WL: 1.5406 - Hexagonal - a 4.91344 - b 4.91344 - ¢ 5. 40524 - alpha 90.000 - beta 90.
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[ﬂ]ss-mee (C) - Albite low - Na0.986(Al1.005Si2.99508) - Y: 9.03 % - d x by: 1. - WL: 1.5406 - Triclinic - a 8. 14200 - b 12.78500 - ¢ 7.15900 - alpha
|E|52-1044 (I) - Chlorite-serpentine - (Mg,Al)6(Si, Al)4010(OH)8 - Y: 13.11 % - d x by: 1. - WL: 1.5406 - Hexagonal - a 5.34000 - b 5.34000 - ¢ 14.109 89-
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Figure 2. Diffractogram with phase analysis of the sample. M2 PIGMENT
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Figure 3. Diffractogram with phase analysis of the sample. M3 MUD
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Figure 4. Diffractogram of sample. M4 SEMOLINA
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Image 1. MEB image of the finish paint layer of the urn, surface view.

Pores and cracks are observed, as well as a grainy surface texture that
gives it a dull finish.
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Image 3. Scanning Electron Microscopy image of an area analyzed by EDX
technique.
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And for the record,

Signed:

e D

Xavier Fontrodona Gubau
Dr. in Chemistry
Technician in charge of the Materials Characterization Unit of the STRs .

Signed:

\ .

i =l

Jordi Blavia Berg6s

Director of Research Technical Services - UdG

The results indicated refer exclusively to the sample, product, or material delivered to the

Service, as indicated in the section on materials received, and analyzed under the

conditions indicated in the standards or procedures cited in this document.

This report should not be partially reprooduced without the written approval of the Serveis

Técnics de Recerca de la Universitat de Girona.

The reports may be expanded or clarified at the request of the entities requesting them.
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