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THE CRrRucIFix CHAPEL ofF Acl SANT’ ANTONIO:

NEWLY DISCOVERED FRESCOES

by Antonino Cosentino, Samantha Stout, Raffaello di Mauro, Camilla Perondi

In this paper we present the discovery of a series of frescoes for the first time, revealed in 2012 during a restoration carried

out in the Crucifix chapel in the Mother Church in the town of Aci Sant’Antonio, Sicily. The mural paintings were preserved in

each of the corners of the square chapel, behind an early 20th century counter wall. In this paper, we also show the application

of multispectral imaging (MSI), portable XRF spectroscopy (pXRF) and Fiber Optics Reflectance Spectroscopy (FORS) for the

identification of pigments on this interesting case of mural paintings. Documentation from the 20th century remodeling is

available, and when taken into account along with this case study, represents an interesting case of “terminus ante quem” (TAQ)

chronology since we are aware of the date when the last retouching to the square chapel walls could have been applied.

built in 1566, and dedicated to Sant’Antonio. In 1693

it was rebuilt in the then current baroque style after
a destructive earthquake occurred. Its internal layout forms
a Latin cross with three naves, a transept and side chapels.
Inside the church, several kinds of liturgical artworks are
conserved, such as the wooden choir, and the frescoes by
Pietro Paolo Vasta situated along the walls and the vault of
the apse. Pietro Paolo Vasta (Acireale, 1697-1760) is consid-
ered one of the leading figures of Sicilian art. In 1734 the
painter opened a workshop in Acireale where he received
other artists as apprentices, such as Michele Vecchio, Ales-
sandro Vasta (his son), and Giuseppe Grasso Naso. The Cru-
cifix Chapel is the closest one to the apse, along the left
nave, figures 1 and 2. It has an octagonal floor plan, which
was realized within the original square-shaped one. During
the maintenance works on the ceiling, carried out between
2012 and 2013, the original shape and features of the chapel
were revealed. The current octagonal arrangement is dated
to the beginning of the 20th century, and the new walls are
joined to the preexisting ones with tie-hooks in only a few
places. The discovery of the 18th century frescoes made it
necessary to pause the current restoration work and reflect
on the best way to represent the space. The choice was
made to maintain the octagonal shape of the chapel, while
making the frescoes in the corner niches visible by way of
large windows.
The original cycle of paintings was spread across the four
walls of the square room. The paintings represent classic
themes of the last days of earthly Christ: Last Supper; Jesus
meets the Virgin, which, in the Sicilian folk tradition rep-
resents the last moment before Christ ascends to Heaven
(there are no traces of this episode in the Holy Scriptures);

The Mother Church of Aci Sant’Antonio was originally
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Fig. 1 - Crucifix Chapel, Mother Church, Aci Sant’Antonio. Split panorama
of the chapel after the renovation. The murals were found in 2012 during
renovation works, and the windows at each of the four corners allow the
18th century frescoes decorating the original chapel to be seen.

Agony in the garden; Kiss of Judas; Flagellation; Jesus at the
column; Flagellation in Via Crucis; Jesus fallen down under
the Cross; Crucifixion.

This cycle of frescoes is attributed to the painter Giuseppe
Grasso Naso, pupil of Pietro Paolo Vasta, as the execu-
tion style corresponds to other mural paintings completed
by the artist. Moreover, Don Vittorio Rocca, the priest of
Aci Sant’Antonio, has found documentation. The account
book of the Mother Church for the period between 1768
and 1792, figure 3, declares a payment to Grasso Naso, and
thus validating the attribution of the artwork to the Sicilian
painter and dating the paintings to the 18th century. The
painter would have worked in the chapel just a few years
after Vasta had completed the frescoes in the presbytery.
The first few lines of text on page 102 are a record of the
payments made to the artists working on the decorations of
the chapel from the end of August, 1773.
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Fig. 2 - Crucifix chapel, Mother Church, Aci Sant’Antonio. Drawing of the
floor plan with location of the frescoes and description of the scenes
represented.
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Fig. 3 - Photograph of the archive showing financial transactions of
the Parish from the month of August, 1773 to the painter Giuseppe
Grasso Naso.

“In primis onze 10:4 tari pagati a Don Giuseppe Grasso
pittore e al maestro Cristofalo Grasso come per mandato
spedito a 23 agosto 6 ind. 1773.”

10 onze and 4 tari payed to Don Giuseppe Grasso painter
and to master Cristofalo Grasso as per mandate sent on 23rd
August 6th ind. 1773.

“Onze 6 al sig. Don Alessandro Vasta pittore per mandato
spedito a 31 agosto 6 ind. 1773.”

6 onze to Don Alessandro Vasta painter as per mandate sent
on 31st August 6th ind. 1773.

“Onze 2: tari 9 al signor Mariano Leotta doratore e per
mandato spedito 31 agosto 6 ind. 1773.”

2 onze and 9 tari to Mariano Leotta guilder as per mandate
sent on 31st August 6th ind. 1773.

“Onze 3 e 4 tari a maestro Nunzio Grasso come per mandato
spedito 31 agosto 6 ind. 1773.”

3 onze and 4 tari to master Nunzio Grasso as per mandate
sent on 31st August 6th ind. 1773.

The onza and the tari were the coins circulating in Sicily
during the 18th and 19th century, until the unification of
Italy in 1860. Each onza (4.4 g of gold) corresponded to 30
tari. The quoted name, “Giuseppe Grasso painter” refers to
Giuseppe Grasso Naso (Acireale, 1726-1791), a pupil of Pi-
etro Paolo Vasta, not Giuseppe Grasso (Acireale, 1759-1800)
who was known as Giamingo.

Overall, the paintings appear to be in good condition; how-
ever, those on the North wall (same side as the altarpiece)
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show signs of deterioration. Here, a substantial difference
in the state of conservation occurs due to the presence
of moisture, which has caused the plaster layer to crack,
resulting in localized detachments. The chapel was incor-
porated within the internal area of the church, making it
protected from the weather to a height of about 3.8 me-
ters. However, the wall where the altarpiece is positioned
is external with respect to the church, making it more vul-
nerable in general to water damage. Therefore it remains
that the upper part of the painted areas is drier and better
preserved while the decorative frames seem to have been
refashioned several times over the centuries. The presence
of moisture must have been more evident before the 19th
century and before the construction of later additions. The
construction of the octagonal chapel resulted in drops of
lime (CaC03 nH20) being splashed onto the adjacent paint-
ings. Additionally, in several points it is possible to observe
abrasions and holes from incidental damages caused by the
equipment necessary to build the walls of the new chapel.
The main objectives of the scientific investigations pre-
sented in this paper, multispectral imaging, pXRF, and FORS
were to identify pigments and localize areas of later re-
touchings on the wall paintings, thus obtaining very perti-
nent information which would be used to guide the clean-
ing intervention. To the best knowledge of the authors there
is only one other published work on frescoes linked to the
school of Paolo Vasta [1].

INSTRUMENTATION

Multispectral Imaging

Multispectral imaging (MSI) [2, 3] is used for the non-de-
structive identification of pigments. This study illustrates
MSI images in 3 spectral bands: Ultraviolet, UV (360-400
nm); Visible, VIS (400-780 nm) and Infrared, IR (780-1100
nm). The acronyms for the MSI methods presented in this
paper highlight first the spectral band followed by R (Re-
flected), F (Fluorescence), FC (False Color). So the 5 imag-
ing methods are called VIS (Visible), IR (Infrared), UVF (UV
Fluorescence), UVR (UV Reflected) and IRFC (Infrared False
Color). It is mandatory to point out that, due to the nature
of the painted surface, these optical methods are problem-
atic and the user may be subjected to make interpretations
and draw conclusions that remain uncertain. Therefore, to
identify pigments with an acceptable degree of certainty,
at least one other material specific technique must be em-
ployed, such as pXRF and FORS used in this study.

The MSI images presented in this paper were acquired with a
Nikon D800 DSLR (36 MP, CMOS sensor) digital camera modi-
fied for “full spectrum”, ultraviolet-visible-infrared photog-
raphy (between about 360 and 1100 nm), figure 4. The CMOS
sensor responds both to the near infrared and near ultra-
violet ranges of the spectrum and the manufacturer installs
an IR cut-off filter in front of the sensor to reduce infrared
transmission. There are companies that remove this filter in
commercial cameras, which are then said to be “full spec-
trum”. The Nikon D800 camera was tethered to a computer
to allow sharp focusing in non-visible modes (IR and UV)
using live view mode. The filters used for the MSI were: a)
For Ultraviolet Reflected (UVR) photography, the B+W 403
filter together with the X-NiteCC1. The B+W 403 allows just
the UV and IR light to pass, and the X-NiteCC1 is necessary
to stop the IR produced from the UV lamp; b) For Visible
(VIS) photography, just the X-NiteCC1 filter is sufficient; c)
For UV Fluorescence (UVF) photography, the B+W 420 must
be mounted to stop the reflected UV, and the X-NiteCC1 is
also necessary to exclude any infrared from the UV lamp; d)
For Infrared (IR) just the Heliopan RG1000 is used. A Nikon
Nikkor 200 mm f/4 Al manual focus lens was used for all the



MSI photos produced using the panoramic method [2]. Two
1000 W halogen lamps were used for VIS and IR photogra-
phy; for UV photography, one high-Flux 365nm LED lamp
was sufficient.

Fig. 4 -
document the mural paintings in the Crucifix Chapel.

The panoramic multispectral imaging system used to

X-ray Fluorescence Spectroscopy

The multispectral imaging was complemented by a quali-
tative elemental analysis carried out using portable x-ray
fluorescence spectroscopy (pXRF), figure 5. The instrument
used was a handheld Bruker AXS Tracer IlI-SD® (Kennewick,
WA USA), equipped with a Rh anode for the production of
x-rays, operating at 40keV maximum voltage, and capable
of selecting a tube current between 2-25 pA. Spectra were
collected by means of a Si-SDD detector with a resolution
of 145 eV, FWHM at Mn (5.9 keV). Detector and source are
orientated in 45° geometry, and the spot size is of elliptical
shape approximately three by four millimeters (9.4 mmz2).
All measurements were performed in air, with a voltage of
40 kV, a current of 11.2 pA, and an acquisition time of 30
seconds. These settings allowed the detection of elements
of atomic number 13 (Al) or higher, however the detector is
most efficient in identifying elements above atomic number
20 (Ca). The settings also provided a sufficient raw count
rate (range 50,000-110,000, avg. 90,000) to acquire repre-
sentative spectra without saturating the detector. Measure-
ments were taken at an assortment of points selected to
include each of the colors used in the palette in one or two
different areas on each of the paintings. The instrument
was operated in the field using a rechargeable Li-ion bat-
tery and a laptop computer for control and data storage. A
total of 28 spots were analyzed, 13 on the painting the Kiss
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of Judas and 15 on the painting the Flagellation. Spectra
were subsequently processed and visualized using Bruker
ARTAX software. The approach taken with the pXRF analysis
was to acquire qualitative elemental readings on the ma-
terials present in the pigments used in the wall paintings.
This was to be a quick point-based assessment that would
serve to complement the more “global” analysis carried out
with multispectral imaging.

Fig. 5 - Acquisition of pXRF spectra on the Flagellation mural painting
in the Crucifix Chapel.

Fiber Optics Reflectance Spectroscopy

It was used a portable and miniaturized Fiber Optics Reflec-
tance Spectroscopy (FORS) system whose features are well
described elsewhere [4]. Spectra have been acquired with
the following parameters: integration time: 5 sec; scans to
average: 4; boxcar width: 5. The Ocean Optics integrating
sphere ISP-R has been used to acquire the spectra on the
same areas as for the pXRF analysis on the Kiss of Judas mu-
ral painting. The FORS spectra were compared with those
in a database of pigments laid with the fresco technique
[4]. Unfortunately, the reference FORS spectra of emerald
green and chrome yellow - pigments identified by pXRF -
are not available and the FORS identification could not be
made.

RESULTS AND DISCUSSION

Two of the four murals were examined, the Kiss of Judas
and the Flagellation. Table 1 shows the list of areas exam-
ined with pXRF. The FORS system was applied on the same
areas but only on the Kiss of Judas. The presence of some
paint losses on the figures in both the two mural paintings
allowed for the direct pXRF analysis of the preparation lay-
er which provided the same conclusions about the support.
For example, area 8 in the Kiss of Judas, was shown to be
rich in calcium and sulfur. The calcium content is expected
and compatible with the fresco technique; however the el-
evated presence of sulfur is likely due to on-going degrada-
tion processes, both organic and inorganic, which lead to
the formation of sulfates in the superficial patina [5].

THE KISS OF JUDAS

Thirteen areas on this mural were selected for pXRF analy-
sis, figure 6.

Greens. In areas 1 and 2, the paint has been applied “a sec-
co” as evidenced by the numerous losses. The XRF spectra
indicate Cu and As as the two major elemental components
of the pigment. There are two arsenic-based green pig-
ments: Scheele’s green and Emerald green [6]. The first is
ruled out because its color ranges from pale yellow-green to
deep green and it is known to darken over time. Scheele’s
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green, a copper arsenite of varying composition, was the
first synthetic green copper arsenic pigment (1778). Emer-
ald green, a copper acetoarsenite, is likely to be the pig-
ment used in this painting. It was introduced between 1800
and 1814, and it is no longer available as an artists’ pigment
because of its toxicity; it has a brilliant blue-green hue,
which matches the one observed in this mural painting.
The darker shade of green analyzed in area 6 is green earth
as suggested by the iron content. The corresponding FORS
spectra are flat and do not have characterizing features
useful for its identification. The brighter greens, repre-
sented in areas 7 and 9, contain a considerable proportion
of lead, and therefore they should be a mix of green earth
and lead white, added to obtain the lighter hue. Lead white
is a problematic pigment for frescoes since it is known to
darken [7], however this problem occurs mostly on outdoor
murals.

Yellows. On the bottom border of the mural, area 3 is shown
to have been retouched with 19th century chrome yellow
[8]. This is a relatively inexpensive yellow pigment with
high covering power, which was in use (along with the other
chrome pigments) by 1816 but on a limited basis.

Fig. 6 - Areas analyzed by pXRF and FORS on The kiss of
Judas mural painting.

oorgenens | panes
- 1 light blue Cu, As, Ca, S K, Fe, Sr emerald green
_ 2 light blue Cu, As, Ca, S K, Fe, Sr emerald green
_ 3 yellow Cr, Fe, Pb, S Ca, Sr, K chrome yellow
_ 4 brown Fe, Pb, Ca, S Si, K, Sr earth based
_ 5 white Ca, S, Pb Fe, Sr calcite / gypsum / lead white
_ 6 dark green Fe, Pb, Ca, S Mn, Si, K, Sr green earth / umber
_ 7 green Pb, Ca, Fe, S, Sr, Si green earth / lead white
_ 8 white Ca, S, Sr Pb, Fe, gypsum
_ 9 light green Pb, Ca, Mn, Fe, Si, K, Sr green earth / umber
_ 10 red Hg, Pb, S Fe, Ca, Sr vermilion / lead white / ochre
_ 11 red Fe, Ca, Hg, Pb, S, Sr red ochre / vermilion
B - blue Pb, S, Ca, Fe, lead white /?
B G blue Pb, As, S, Ca, Fe, lead white / ?
_ Area # Color Major Elements Minor Elements Pigments
- 1 red Fe Ca, Hg, Pb, S red ochre / vermilion
_ 2 red Fe Ca, Hg, Pb, S red ochre / vermilion
_ 3 tan Pb lead white
_ 4 light blue Cu, As, Ca, S K, Fe, Sr emerald green
_ 5 tan/white Pb lead white
_ 6 brown Pb, Ca, Fe lead white with earth
_ 7 brown Pb, Ca, Fe lead white with earth
_ 8 white Ca, S, Pb Sr calcite / gypsum / lead white
_ 9 tan/white Pb lead white
_ 10 tan/white Pb lead white
_ 11 tan/white Pb lead white
_ 13 green Fe Ca, Pb, K green earth / lead white
- 14 light blue Cu, As, Ca, S K, Fe, Sr emerald green
_ 15 green Pb, Fe, Ca, Cr, Sr green earth / veridian
_ 16 green Fe, Ca, Pb Cr, Sr, K green earth / veridian

Table 1 - Summary of pXRF data for the two mural paintings analyzed.



Because the pigment tends to oxidize and darken on expo-
sure to air over time, and it contains lead, a toxic, heavy
metal, it has been largely replaced by cadmium yellow in
today’s market. This chrome yellow paint appears to have
been applied over an older and original yellow layer of
paint, which analyzed in area 4, confirmed a more typical
yellow earth (yellow ochre or umber). The FORS spectrum
shows the characteristic S- shape and the presence of two
broad absorption bands near 660 nm and 930 nm, which are
attributed to goethite, confirming the identification of yel-
low ochre, figure 7.
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Fig. 7 - FORS spectra of areas 4 and 11 on the Kiss of Judas mural
painting. Dotted lines are the reference spectra of corresponding
pigments applied on fresco.

Whites. A thin layer of lead white, analyzed in area 5, has
been used to whitewash the original caption. However,
most of it has disappeared and the original caption is almost
entirely readable.

Reds. As shown by the IR image, figure 8, a red pigment
used for Jesus’ vest strongly reflects IR, which rules out the
use of red earth pigment. Complementary to this informa-
tion, the pXRF spectrum shows that the pigment is rich in
mercury, (areas 10 and 11) confirming the use of vermilion.
This identification is supported also by the FORS spectrum
of area 10, figure 7.

Blue. The blue pigment for Jesus’ mantle absorbs the infra-
red and turns a reddish/purple color in the IRFC, figure 8.
Two areas (12 and 13) were selected on the mantle for pXRF
analysis and lead was the only element shown to have a sig-
nificant contribution to the spectra. The FORS spectra are
flat and do not help in the identification. The lead content
observed in the pXRF spectrum likely belongs to lead white
used to brighten the blue pigment. Since the spectrum pre-
sents no other major peaks, it stands to reason that the blue
pigments based on metal elements (azurite (Cu), Prussian
blue (Fe), Cobalt blue and smalt (Co)) are not present in
the areas studied. In this case, we may rule out some blue
pigments, however, a blue pigment identification cannot be
positively confirmed using only the techniques employed in
this preliminary study, since also the FORS spectrum had not
characterizing features.

Flagellation

Sixteen areas on the painting The Flagellation were select-
ed for pXRF analysis, figure 9. The multispectral imaging is
shown in figure 10.

Reds. The pXRF spectra of areas 1 and 2 show a large con-

tent of mercury, which together with the high infrared re-
flectance, confirm the pigment vermilion.
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Fig. 8 - The kiss of Judas mural painting. Visible (left) Infrared
(middle) and infrared false color (right) images. The red pigment of
Jesus’ vest strongly reflects infrared, and appears yellow in the IRFC,
suggesting vermilion. A cleaning test, visible in the middle of the
scene (see dashed line), was administered in order to evaluate both
the texture and the state of conservation of the frescoes.

Whites. Lead white was used for the pavement, confirmed
in the analysis of areas 3, 5, 6, and 7. Lead white was also
mixed with ochre on the drape, evidenced in the spectra
from areas 9, 10, and 11, which show an elemental content
composed mainly of Fe and Pb.

L ACELLATUS TOTA
CASTICATIO MEAI
TINIS. PSAL LXXII

Fig. 9 - Areas analyzed by pXRF on the Flagellation mural painting.
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Fig. 10 - The Flagellation mural painting. Visible (left) and details:
visible (top left), infrared (top right), infrared false color (bottom
left) and UV fluorescence (bottom right).

Greens. The same arsenic-based Emerald green is found in
the bluish-green band on the border, analyzed in areas 4
and 14. Green earth is found on the lower green decoration,
area 13, and on the pedestal, areas 15 and 16, also with
some viridian, as indicated by the chrome content. Panne-
tier, a color maker in Paris began to make chromium green
in 1838 and viridian soon replaced the toxic Emerald Green.
An interesting note was that in all of the spectra, except
those of the light blue areas, there was an abundance of
lead, indicating the extensive use of lead white throughout
the paintings. The light green areas showed a high concen-
tration of both copper and arsenic in the ratio of 1:1, in ac-
cordance with the composition of the pigment emerald green.
We can tell by the close observation of Jesus’ right hand,
that the underdrawing was probably performed by tracing
the outline of the figures using a dark brown pigment and thin
paintbrush, figure 11.

The ultraviolet radiation excites the organic molecules pre-
sent on the surface of the artwork, producing a pale fluores-
cence and revealing the presence or the alteration of organic
components present on the surface. In this way, it is possible
to locate and assess the presence of a biological colonization
(some bacteria have their own peculiar fluorescence), of re-
touches made by the artists themselves, of particular organic
colorants, or previous restoration compounds.

In the fresco technique, the principal paint binder used to
fix the pigments to the substrate is slaked lime. Once the
fresco is dry, the artist is able to make final retouches and
details using the tempera technique (egg yolk and/or milk).
While calcite doesn’t emit fluorescence under UV light, the
paint bound by tempera does. In figure 11 and 12, tempera
retouchings on the dresses and on details of the faces, the
floor tiles and hands are indicated by their UV fluorescence.

CONCLUSIONS

The mural paintings are made “a fresco” in wet plaster with
“asecco” (dry) finishing touches, as was common in the 18th
century. This process allowed the artist better management
of the retouching and working times. However, it also has
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Fig. 11 - Flagellation, area where a cleaning test was performed,
framed by the dotted white line. UV fluorescence is evident on the
dress highlights.
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Fig. 12 - The Flagellation. A secco retouches exhibit strong UV
fluorescence.

the disadvantage of the end result being more delicate than
the traditional “buonfresco” technique. It was also shown
that the mural paintings have been carried out using the
same palette of typical earth based fresco pigments, which
has been documented in contemporary frescoes from the
same school of artists operating in Sicily [1]. Vermilion was
found on both of the two murals. This is a relatively expen-
sive pigment for murals where red ochre would instead be
more commonly used. Viridian is the only modern pigment
found on the figures. More extensive interventions with 19th
century pigments (emerald green and chrome yellow) were
found only on the bottom frame which is clearly subject
to more aggressive degradation caused by capillary rise of
water. The investigation allowed to identify some of the
restorations performed before the damaged walls of the
chapel were eventually enclosed during the 20th century
remodeling which obliterated the memory of the frescoes
to the community until their recent rediscovery.

ACKNOWLEDGEMENTS

This work was supported by the National Science Foundation
under IGERT Award #DGE-0966375, “Training, Research and
Education in Engineering for Cultural Heritage Diagnostics.”
Additional support was provided by the Qualcomm Institute
at UC San Diego, the Friends of CISA3 and the World Cultural
Heritage Society. Opinions, findings, and conclusions from
this study are those of the authors and do not necessarily
reflect the opinions of the research sponsors.

AUTHOR CONTRIBUTIONS

Aci Sant’Antonio is the hometown and residence of Antonino
Cosentino, who works as a cultural heritage scientist provid-
ing consulting and training as a private service. He offered
to volunteer his time and equipment in order to provide
scientific support to the ongoing restoration project, and
the architect in charge of the restoration of the chapel,
Raffaello di Mauro, accepted. Dr. Cosentino also was able to
involve Camilla Perondi, a student in Technology for Cultur-
al Heritage at University of Bologna; and Samantha Stout,
a PhD student in Materials Science and Engineering at the
University of California, San Diego.



BIBLIOGRAPHY

[1] S. Galli, G. Barone, V. Crupi, D. Majolino, P. Migliardo, R. Pontero “Spectro-
scopic Techniques for the Investigation of Sicilian Cultural Heritage: Two different
Applications” Proceedings of the NATO Advanced Research Workshop on Molecu-
lar and Structural Archaeology: Cosmetic and Therapeutic Chemicals, Erice, Sic-
ily, 2002, pp 85-106. Edited by Georges Tsoucaris and Janusz Lipkowski.

[2] A. Cosentino “A practical guide to panoramic multispectral imaging” e-Con-
servation Magazine, 25, pp 64-73, 2013. Web http://www.e-conservationline.
com/content/view/1100/

[3] A. Cosentino “Identification of pigments by multispectral imaging; a flow-
chart method” Heritage Science, 2:8, 2014. DOI: 10.1186/2050-7445-2-8
Web http://www.heritagesciencejournal.com/content/pdf/2050-7445-2-8.pdf
[4] A. Cosentino “Fors, Fiber Optics Reflectance Spectroscopy con gli spettrometri
miniaturizzati per l’identificazione dei pigmenti” Archeomatica 1, 2014, pp 16-22.
http:/ /issuu.com/geomedia/docs/archeomatica_1_2014

[5]A. Paradisi, A. Sodo, D. Artioli, A. Botti, D. Cavezzali, A. Giovagnoli, C. Polidoro.
M. A. Ricci “Domus Aurea, the ‘Sala delle maschere’: Chemical and spectroscopic
investigations on the fresco paintings” Archaeometry, volume 54, issue 6, 2012.
[6] E. West Fitzhugh (Editor) “Artists’ Pigments: A Handbook of Their History and
Characteristics (Vol 3)” National Gallery of Art; 3 edition, 1997, pp 219-271.

[7] S. Giovannoni, M. Matteini, A. Moles “Studies and Developments conceming
the Problem of Altered Lead Pigments in Wall Painting” Studies in Conservation,
Vol. 35, No. 1, pp. 21-25, 1990.

[8]R. D. Harley “Artists’ Pigments c. 1600-1835” Butterworth-Heinemann, 2 edi-
tion, 1982, pp 100-102.

[4] E. West Fitzhugh (Editor) “Artists’ Pigments: A Handbook of Their History and
Characteristics (Vol 3)” National Gallery of Art; 3 edition, pp 273-293, 1997.

[5] E. René de la Rie “Fluorescence of Paint and Vamish Layers (Part Ill)” Studiies
in Conservation, Vol. 27, No. 3, pp 102-108, 1982.

[6] D. Comelli, G. Valentini, A. Nevin, A. Farina, L. Toniolo, R. Cubeddu “A port-
able UV-fluorescence multispectral imaging system for the analysis of painted
surfaces” Review of Scientific Instruments, 79, 2008.

[7]1 G. Savage “Forgeries, fakes, and reproductions, a handbook for collectors”
White Lion Publishers Ltd., London, appendix 3, 1976.

[8] J. J. Rorimer “Ultraviolet rays and their use in the examination of works of
art” Metropolitan Museum of Art; 1st Ed., 1931.

[9] A. Aldrovandi, E. Buzzegoli, A. Keller, D. Kunzelman “Investigation of painted
surfaces with a reflected UV false color technique” art’05, 8th International Con-
ference on Non Destructive Investigations and Micronalysis for the Diagnostics
and Conservation of the Cultural and Environmental Heritage Lecce (Italy), 2005.
[10] T. Moon, M. R. Schilling, S. Thirkettle “A Note on the Use of False-Color In-
gzar5e2(j l:l;g;ography in Conservation” Studies in Conservation, Vol. 37, No. 1, pp.
[11] C. Hoeniger “The identification of blue pigments in early Sienese paintings
by color infrared photography” Journal of American institute of Conservation,
Volume 30, Number 2, Article 1, pp 115-124, 1991.

[12] D.C. Creagh, D.A. Bradley “Radiation in Art and Archeometry” Elsevier, pp
40-55, 2000

[13] J. W. Mayer “The Science of Paintings” Springer-Verlag New York, Inc., pp
125-127, 2000.

[14] J. R. J. van Asperen de Boer “Reflectography of Paintings Using an Infrared
Vidicon Television System” Studies in Conservation, Vol. 14, No. 3, pp 96-118,
1969.

[15] C. M. Falco “High-resolution infrared imaging” SPIE Optics + Photonics Con-
ference, San Diego, 2010.

[16] S. Ridolfi “Portable X-ray Fluorescence Spectrometry for the analyses of Cul-
turaé He?gag,e” IOP Conference Series: Materials Science and Engineering XTACH
11, 37, 2012.

[17] N. Vomicu, C. Bibire, E. Murariu, and D. Ivanov “Analysis of mural paintings
using in situ non-invasive XRF, FTIR spectroscopy and optical microscopy” X-ray
Spectrometry, 2013.

[18] M. K. Donais, D. George, B. Duncan, S. M. Wojtas, A. M. Daigle “Evalua-
tion of data processing and analysis approaches by portable X-ray fluorescence
spectrometry and portable Raman spectroscopy” Analytical Methods vol 3 no. 5,
1017-1014, 2011.

ABSTRACT

QUESTO LAVORO PRESENTA PER LA PRIMA VOLTA LA SCOPERTA DI UNA SERIE DI AFFRESCHI EFFETTUATA NEL
2012 DURANTE IL RESTAURO DELLA CAPPELLA DEL CROCIFISSO NELLA CHIESA MADRE DI ACI SANT’ANTONIO,
SICILIA. LE PITTURE MURALI SI SONO CONSERVATE IN OGNUNO DEGLI ANGOLI DELLA CAPPELLA QUADRATA
DIETRO LE CONTROPARETI AGGIUNTE ALL’INIZIO DEL XX SECOLO. IN QUESTO ARTICOLO SI MOSTRA ANCHE
L’ APPLICAZIONE COMBINATA DELL’IMAGING MULTISPETTRALE (MSI), DELLA SPETTROSCOPIA DI FLUORESCENZA X
PORTATILE (PXRF) E DELLA FORS PER L’IDENTIFICAZIONE DEI PIGMENTI SU QUESTE PITTURE MURALI DA POCO
SCOPERTE. DOPO UNA RICERCA D’ARCHIVIO, E’ STATA RITROVATA LA DOCUMENTAZIONE DEGLI INTERVENTI CHE
HANNO PORTATO ALLA COPERTURA DEGLI AFFRESCHI. DAL MOMENTO CHE SIAMO AL CORRENTE DELL’ANNO IN
CUI GLI ULTIMI INTERVENTI SUGLI AFFRESCHI POSSONO ESSERE STATI ESEGUITI, QUESTI MURALI RAPPRESENTANO
UN INTERESSANTE CASO DI CRONOLOGIA “TERMINUS ANTE QUEM” (TAQ), IN PARTICOLARE PER QUEL CHE
RIGUARDA L’USO DEI PIGMENTI.
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Sai cosa c’e sotto?

Una scansione con il georadar ti permette di verificare la presenza

e la profondita di reperti, cavita, oggetti interrati...

Codevintec ltaliana
Via Labus 13 - Milano
tel. +39 02 4830.2175
info @ codevintec.it
www.codevintec.it

Il georadar p heologia

Il nuovo georadar GSSI UtilityScan DF bit ha una
rivoluzionaria antenna digitale a 300 e 800 MHz:
rilievi precisi e affidabili contemporaneamente
in superficie e profondita.

(La profondita & legata alle condizioni del terreno).

800 MHz: alta risoluzione nel primo metro
300 MHz: profondita di indagine, fino a 5 metri
molto produttivo, fino a 15 km/h

interfaccia grafica sempre piu intuitiva

ricerca di sottoservizi

ricerca ordigni inesplosi, fusti interrati e cavita
survey geologici, glaciologici, stratigrafici

e idrogeologici
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CODEVINTEC > indagini archeologiche e forensi

Tecnologie per le Scienze della Terra



