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Abstract
This paper presents the research and the t results of FTIR analyses on samples of immobile
paintings on the wooden walls, taken from the Church Saint Paraschiva from the Village of
Poienile Izei, county of Maramureş,Romania, a UNESCO World Heritage List monument.
These analyses were meant to certify the type and origin of the materials used in the
grounding and paint layers of the late 18th c. pictures inside this wooden church. The results
obtained, revealed us that other materials had been used than expected. Results also can help
in the future conservation-restoration intervention, especially in cleaning and retouching.
Keywords: mural painting; wooden church; FTIR.

Introduction
The church of Saint Paraschiva is situated in the village of Poienile Izei and lies in the
very heart of Maramureş County. It was built in 1604 on a hill from the center of the village and
is considered to be the most well preserved monument of the wooden architecture from
Maramureş [1, 2]. The exceptional artistic qualities as well as the cultural and historical
signification of the architectural ensemble, were the bases on which the church was included in
1999 on the list of the UNESCO World Heritage List, as an universal patrimony, along with the
most prestigious artistic creations of the world.
The church of Saint Parascheva is built of fir, less the first row of beams from the bottom
of the church and the skeleton of the tower, which are made of oak tree.
The church of Saint Paraschiva is built of fir (timbers, or a combination with European
(Norway) spruce (Picea abies), or European (Scots) pine (Pinus sylvestris)) beams and is very
well proportioned, managing to render a strong impression of monumentality (Fig. 1). The walls
rise on a dry stone masonry and are made of manually carved with ax wide beams, being built
at two levels. The nave of the church has a rectangular plan, being divided into nave, called the
men’s church, and narthex, called the women’s church [3]. The opened exonarthex is situated
on the west wing. The Altar Apse is unhooked, having a square form. Two architectural
elements allow us to assume that the church was built before the fifteenth century: the Altar’s
apse, with four sides, and the way of jointing of the beams [4].
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The roof with shingle, has a double lap, and the tower that shelters the beams is set with
pavilion with two arches, and not with three, as would be done later (it’s an element specific for
the older churches). The sharp and very splay coif lies on the short pillars of the pavilion, rising
towards the sky in order to sustain the cross.
It should be noticed that on the top, right below the cross, there is a metal half-moon,
which is said to have been placed there so the church wouldn’t be destroyed by the Turk and
Tatar invaders, during their incursions in Maramureş. Thus, the church managed to escape [5,
6].

Fig. 1. The wooden church from Poienile Izei

The immobile paintings on the wooden walls of the church were made between the years
1793-1794, as it is written on the (timbers of the nave, around the bottom of the barrel vault.
From iconographical point of view, due to the artistic and cultural relations with Moldova, the
painting fits the typology of the byzantine art, typical for the Orthodox Erminia [7].
The painting consists of large scenes, three or four in each register, closed in simple
rectangular frames. Through its thematic and artistic qualities, but especially through the idea
that stood behind its concept, it offers a repertoire of new themes, which reflects the local
spirituality. The characters, few in every scene, are grouped around the main action, which has
a role of symmetry axis. In their movements, we can see sometimes echoes of the Baroque
style, especially in the depiction grounding of the four Evangelists, depicted lying down, with
their clothing waving around their bodies. The characters wear rich costumes, depicted rendered
(grounded) in volume through the shaping of the color (Fig. 2 and 3).
The stereotypical figures have their features shaped with brown over ocher color,
uniformly laid, with pink cheeks. Their eyes are rendered only through a contour and the point
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of light, while the chins and the noses are rendered through some lines that have nothing to do
with naivety. The background of the scenes is schematic and imprecise, often being reduced to
a landscape of hills (suggested through the use of two or three nuances of green), or more
rarely, to architectures made of groups of houses with triangular roofs, and semicircular arches,
or of churches with Baroque towers, made of over posed bulbs.

Fig. 2. The Way of the Cross, scene depicted on the northern wall of the nave.

Fig. 3. The Last Judgment, fragment, scene depicted on the northern wall of the narthex.

The decorative motives that separate the scenes are very simple, being made of
concentrically nervures. The chromatic scale is enriched by nuances, such as colours and
pigments similar to permanent red, brown, green Veronese, emerald green, olive, ochre, yellow,
grey blue, white and black.
From technical point of view, the painting was applied as it follows. On the wooden wall
of the church was applied a canvas, which played a multiple role. First of all, it consisted in a
support for the painting, making the connection between the wood and the grounding. It also
contributed for the smoothing of the surface of the wall, but also for the thermal isolation. The
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painting applied above, seems to have been made in fat tempera and varnished with wax; that
should explain the shiny and pasty aspect of the colors [7].
Yet, because the analysis with the naked eye wasn’t able to relieve the precise nature of
the materials that have been used both for the primer and for the color layer, the initial
assumptions have to be verified with the aid of some specialized analyses [8].
Experimental data
The FTIR spectroscopy, the analytical technique that we want to use in order to find out
more details, is an analytical technique based on the structure of molecules which generally
offers qualitative results, but, with opportune calibrations, quantitative analyses may be done.
By this technique may be analyzed the functional groups that characterize the next type of
compounds: inorganic, (sulfates, carbonates, nitrates, phosphates, silicates) and organics
(oxalates, other organic molecules, oils, animal glues, waxes, resins, fats) [9].
Through this method were analyzed the varnishes made with turpentine resins, the
polysaccharide used as binding material in some paintings, the gelatin, the pigments. M.T.
Domenech Carbo and his collaborators, managed to analyze through the FTIR spectroscopy the
varnishes extracted from the surfaces of the paintings, binding materials, pigments, and inert
materials from the preparation [10]. Finding the organic binding medium in a layer or in the
ground of an icon, may be more difficult if the latter is present in a small quantity. In analyzing
the colors used, is useful the identification of the absorption bands of the binding material that
may be covered through the overlapping of the specific values of the pigment. The average
value of the limit of revealing of a mixture is about 5%. The sensitivity to the compounds in
small quantities may be increased in some cases through the extraction with solvents from solid
samples, with the aid of some elaboration techniques on registered spectra, such as the method
of the subtractive spectrum and spectral deconvolution.
Another method used is the IR microscopy associated with the FTIR spectroscopy.
Exposed to some IR radiations, the molecules selectively absorb the radiation with the
frequency that suits its modality of vibration. Through measuring the absorption of the IR
radiation by the analyzed sample, as function of frequency, a spectrum is obtained that may be
used in identifying the functional groups and, as a consequence, the structure of the compounds.
The devices used consisted of a 6100 JASCO FTIR spectrometer, an IRT-3000
microscope, and Spectral Analysis software for spectra administration. The spectrometer may
be used with KBr pellet technique or in association with the IR microscope. The microscope
allows collecting the spectra of some extremely small samples (several hundreds of square
micrometers) [11-14].
The paintings were made by using linseed linen on the wood support used for the church
construction. Fragments of red and ochre (Fig. 4 and 5) were taken from the northern part of
the nave of the church, from the scene with the Unmerciful Rich and the Poor Lazarus. The
green sample (Fig. 6) was taken from the south part of the nave, from the base of the scene of
the Healing of the paralytic. It was also analyzed a fragment of canvas, taken from the jointing
of the beams. Fragments of canvas, canvas deposition and blue were collected and analyzed,
also.
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Fig. 4. Red sample

Fig. 5. Ochre sample

Fig. 6. Green sample

Results and Discussions
The spectra inserted below (Fig. 7 and 8), present the FTIR analysis applied on the
samples taken from inside the church in two different wave number region, 4000-2500 and
1800-400 cm-1 ones, respectively.

Fig. 7. The FTIR spectra of the canvas and pigments samples, 4000-2500 cm-1 spectral domain.

The qualitative FTIR analyses made on the samples extracted from the samples of
painting have revealed the following aspects. The material used for the grounding was the lime,
and gypsum, as it may be noticed in the FTIR spectra (IR absorptions at~1420 and 870 cm-1 for
lime and at 1153 and 612 and 670 cm-1 for gypsum, respectively). The painting was made on a
composition of lime putty mixed with egg yolk (with their specific absorptions found in the
3000-2800 and 1800-1400 cm-1 spectral regions. The composition was applied directly on the
wood, in two layers. It is interesting to notice the fact that this grounding took the shape of the
wood on which it was applied, including that of the canvas between the beams.
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Fig. 8. The FTIR spectra of the canvas and pigments sample, 1800-400 cm-1 spectral domain.

The colors were mixed with egg (egg tempera )(best viewed in the ochre FTIR 30002800 cm-1 spectral region) and applied on a drawing made in situ. From the above spectra, we
found out the nature of the colors used:
- the green is malachite (cooper hydroxycarbonate) (the absorptions located at 1420
and 870 cm-1) with some gounding;
- the blue is azurite (also known as cooper hydroxycarbonate, but with different
ratios between hydroxide (1640 cm-1) and cooper carbonate (1420 cm-1); the two
pigments, ochre-yellow and ochre-red (specific absorptions between 700 and 400
cm-1), are cinnabar (or vermillon)
- There have also been used the following pigments in the Poienile Izei wall picture:
white of lead, ochre yellow, ochre red, red cinnabar, green earth, blue azurite, iron
black.
- During the restoration of the painting which took place between the years 19621964, there have been made some interventions and retouches . One can notice
that the reparations of the grounding were made with gypsum mortar. At the same
time, the painting was varnished with bee wax.
Conclusion
The analyses that have been made, and which revealed us the painting materials used
at the church of Saint Paraschiva, offers us a correct perspective over the new restoration
interventions that should be done. Just knowing very precisely the chemical type, structure and
composition of all these materials, the future intervention could be accurate and adequate. Thus,
one we will be able to avoid every potential incompatibility between the pigments and grounds,
on one hand, and the solvents that will be used in the cleaning, on the other hand.
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