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Abstract

In Transylvania, glass icon is, by excellence, the art of peasants’ artists. The painting of icons
on glass has used the following types of materials: glass as support, pigments and dyes,
organic binders, other additives, gold leaf and several species of wood for frames and for the
back of icon. In the practice of Transylvanian art of glass icon the iconographic model have a
Byzantine origin. The gilding technique using gold leafs is common for all glass-paintings
workshops of Transylvania and cannot be found in other parts of the Central European glass
paintings. Preparation of color and the application of local tones were made by the more
experienced members of the family, and the most skilled made the drawings, writing and
application of bright spots. Retouching and application of the gold leaf were made only by the
head of the workshop. Our research focuses on the binders used in applying gold and silver
leaf for either the icon's background, the halos, the golden thrones, the ornamentation of
garments or to highlight a symbol - the cross, chalice, the earth globe kept by Jesus
Pantocrator. A set of tests was developed to establish the presence of chemical elements that
give us information about pictorial materials used by icons painters from the late nineteenth
century.
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Introduction

Glass painting technique came to Transylvania in the first half of the eighteenth century,
with the trade of townspeople with specific Catholic religious cult objects produced in centers
from Germany, Bohemia, Slovakia [1, 2]. They did not have any customs difficulties in
introducing their products to local Transylvanian commodity markets. Penetration and spread of
glass painting in Transylvania was possible due to socio-political context determined by the
onset of Habsburg rule over Transylvania in 1699, followed by pooling part of the Orthodox
Church with the Catholic Church, whose result was the United Church and Greek Catholic
(1701) [3-5].

The profound changes of political, social and mentality brought about important changes
in religious and secular life, with direct consequences in terms of artistic expression. Enrolling
in the Austro-Hungarian Empire, Transylvania had a double influence on the Romanian people;
on the one hand, it interfered with the movement of the lines of their art forms and culture of
Central Europe, but being oppressed people, they had to opt for more modest means of artistic
expression, making the most of them however [3-5].

In Transylvania, glass icon is, by excellence, an expression of peasants’ artistic skills.
Glass painting technique is relatively simple, but has some big drawbacks: that the painting is
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done in reverse order, so paint layers are applied from behind and the order is reversed. Another
difficulty is due to the impossibility of retouching, and poor adhesion to glass color and, finally,
that glass icons cannot be restored as easily as the ones painted on wood or painted in the secco
technique [6-12].

The icons on glass are composite objects, made up of a variety of materials: glass,
pigments, binders, additives, gold or silver leaf, wood and sometimes, paper, newspapers, tow,
dry hay or metal. These materials have different properties and are exposed to various
degradations mechanisms [13-16].

Romanian icon painters used as a support for painting, glass produced in glassware
preparation of glass, depending on the raw materials used: a bottle obtained from quartz sand,
limestone, and potash; other glass obtained from quartz sand, limestone and soda (this
technology began to be used in the eighteenth century). Glass based on potash have a slightly
yellow tint due to the iron oxide contained in the ashes of potash and cleansing sand, raw
materials available in Transylvania, which differed greatly from those of Central European
centers. White glass, colorless, was extremely rare in Transylvania [3-5].

Manufacturing the glass by blowing the pipe was the most common process used. Flat
glass is obtained, free of air bubbles and Knot, because it could not maintain a constant high
temperatures. Transgression and manual stretching of the surface area of pulp produced
inequalities in the form of waves, creating a beautiful sparkle of glass, of tilt uniform plans that
refract light in different angles. One reason for the beauty of Transylvanian glass icons is
precisely this imperfection of glass, its surface shiny wavy and produce an optical phenomenon
that gives depth complex nuances, resulting in vibrant colors. Glass was trampled flat by hand
until the late nineteenth century, after which in the early twentieth century, icon painters began
to use, as support for their painting, glass of industrial origin [7].

Glass was cut into small pieces, of various sizes to be transported more easily. The size
of the glass plates used for icons was not standardized. Various sizes were used by different
craftsmen in different centers or even in the same box, in different time periods. In centers' as
Nicula, Gherla, amidst poor, less developed, icons were lower than in the developing of Scheii
Brasovului, as the price of glass hung heavily in the total cost of the icon [3-5].

Overview of the stages of painting on glass

The peasants were painters and they used family members as helpers in their workshops.
Among them there is a distribution of labor so that operations that did not require artistic talent
or special technical skills (grinding and sieving pigments, rubbing them with a pestle,
preparation of adhesives, materials for paints and additives, binders and manufacture frames)
were executed by family members with less experience or training. Preparation and application
color local nuances were made by more experienced family members and those who most
skilled and made drawings, writing and application of bright spots. Retouching and application
of gold leaf were made only by the head of the workshop. In the workshops with high
production, colors were applied simultaneously on several icons, to save time and materials [4,
5,7].

Preparing the glass support for painting is achieved by removing fat with a solution that
was obtained by scalding ash (lye), after which the glass was rinsed with clean water, and then
dry to be painted. Many of the causes flaking layers painted on some icons are due to imperfect
glass cleaning before painting [7, 9-15].

The design was copied, usually after a model was sketched (or made by free hand),
being drawn in pencil, ink, ink, tempera black or red. In some cases the artist would copy or
engrave prints from xylography in religious books (Fig. 1). Some craftsmen were drawing from

! See ANNEX - Glass painting areal centers
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imagination or taking details of some models or engravings, so as to create their own
compositions.

Fig. 1. Our Lady of Sorrows,
drawing from the nineteenth century.’

When copying a model, artist's contribution began with the removal or introduction of
details, figures or ornaments arranged in a way not to spoil the composition; the aim was to
convert each image into a unique piece. This led to more distant representation from the original
drawings on a variety of icons to the same subject painted by the same artist, even when they
were mass produced. Some talented painters rarely used designs, being able to paint new
compositions. The models were created, borrowed, copied, restored and inherited.

Pictorial materials used for icon painting on glass

Pigments used for painting icons on glass were obtained either from the sedimentary
rock deposits or from other painters workshops or bought from merchants.

Raw materials from natural resources (iron salts, hydroxides and oxides of manganese
and copper, cinnabar, kaolin, chalk, etc.) were cleaned, ground, sifted and washed in the peasant
workshops by less qualified family members. In Romania they knew and practiced some
preparation technologies described in other parts of the world but with local innovations to give
excellent pigments, the whiteness of white lime or lead to synthetic cinnabar or copper acetate
green [7-15].

In addition to the inorganic pigments certain organic dyes obtained from infusion or
decoction of the plants were used. Some exceptional chromatic harmonies were made using
colors made of organic dyes. Unfortunately, with time, they become chalky and earthy, showing
their poor quality. Some icons made in the center of Laz-Sebes are enough colorful parties only
works with organic paint faded and disappeared, while only colored with inorganic pigments
parties maintained their brilliance as the first day [7].

In the late nineteenth century and early twentieth century, in painting centers from
Valea Sebesului, gold leaf was replaced by bronze white or yellow. Sometimes, especially the
painters of Tara Oltului, replaced the background with a sheet of silver leaf.

% Picture taken from http:/galerie.liternet.ro/mtr#f, 18/01/2014.
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In Fagarag centers, such as Tara Barsei, Scheii Bragovului organic dyes are rarely used
and today extraordinary color sense peasants can be admired in icons made by them (Fig. 2).

. d. e

Fig. 2. Icons on glass, beginning of the XIX-th century,
Anonymous, Laz/Scheii Brasovului,
Brancoveanu Monastery Museum, Sambata de Sus, Bragov:
a. Crucifixion of the Lord, b. Deisis, Icon on glass, 19. aug. 1865,
c. Saint Haralambos, d. Mother of God "Lactans" (Galactophy-lussa), e. Saint George

At first, glass icons were painted with tempera. Colors were bought in pieces and beated.
Pigments is obtained by fine grinding of minerals in the mortar, and then dispersed in an
emulsion of animal glue, egg yolk and small amounts of ox gall and vinegar. The vinegar is
added to the binders for coagulation and color preservation. In other times, only the oil was
contained in the emulsion added with ethyl lead as desiccant. The proportions in which they
were held by mixing these ingredients iconographer experience.

Ion Muslea [4], in his woodcuts Icons on glass in Transylvania Romanian peasants
show their regret that they lost valuable information related to terminology and technical
preparation of colors in peasant workshops: “An interesting terminology and chromatic
technique could popular be collected from painters. But 30 years ago I have found only
fragments, of which: black rub it with glue and «brandy spirit», otherwise not
« extinguished ». «Ink glue », is made from « chinurus » (black) with some egg yolk and
« wood glue juice ». In the past, most durable painting was made from egg whites. Other colors
are rubbed with oil (« firniss »). In Valea Sebesului « tempera, shellac, coparlac » is more use.
The colors were, of course, mixed with each other, in certain doses, to achieve deliberate
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shades. Like a character out pink cheek, posing in white and red. To get a lighter green, first we
put yellow, then I gave the green again. The terms « bluish-grey shadows » are known”.

Brushes were bought in shops, while they were homemade blueprint for every
iconographer of cat hair.

After finishing their preparation the colors were laid on the table, in a lot of small
bottles, tin cans or lids. Then a glass plate of a certain size and a pattern of the same size were
taken. The model would be placed on the table; the artist would put the glass over it and began
to paint. First, it drew the contours and copied the model under glass. Colors were made by
painters as they felt or how they were taught by their parents, respecting a certain order: first the
white contours of clothes, then their folds and afterwards the figures characters. Once the colors
were dried, the clothes were filled in with oil color, employed also for achieving the
background.

In the vast majority of production of Transylvanian glass icons it can be found the gold
background with a lavish and surreal effect that creates a transcendental space, graduating sized
bodies relative to landscape or architectural elements, it detaching them and dematerializing
everything that is mundane.

In the peasants glass painting’s of Transylvania, gold leaf was used either for
backgrounds, the halos, the golden thrones, the ornamentation garments or to highlight a
religious symbol - the cross, the Chalice, Christ Pantocrator keeping the globe.

Using gold leaf is common to all centers of Transylvania and cannot be found in other
Central European glass paintings centers [16-25].

Finally, the painting was covered with a protective layer made of a mixture of linseed oil
and turpentine. Its role was to allow setting better the colors and to protect the pictorial layer
against moisture and also to intensify the colors.

The icons frames were often made of fir. Plum, maple, oak and walnut woods were also
used. The frames were made by the village carpenter, but sometimes they were even worked by
the icon painter. Frame size was adjusted to that of glass, and their width varied between 1.5 cm
and 12 cm.

Some frames of icons from Scheii Brasovului Centre were decorated with stains in
tempera or oil colors, with a protection role (Fig. 3a), painted flowers on their frames, others
have geometric motifs (Fig. 3b) and by drawing a comb of lines in wavy brown (Fig. 3c¢).

o2
Fig. 3. Frames decorated with stains in tempera or oil colors from Icon on glass
Scheii Bragovului, Brancoveanu Monastery Museum, Sambata de Sus, Brasov:
a. Detail of Emanuel in Chalice, b. Detail of Saint Haralambos (Fig. 2b),
c. Detail of Saint George (Fig. 2e)
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The main colors were gray, black, dark blue, purple, brown, some centers having a color
preferences (for example, by the end of the nineteenth century, in the center Nicula, the frames
were painted in blue with red stripes, in Iernduti centre all the frames were only given with
stains).

On the back of the frame is applied plywood or a thin wooden board’s cover, to protect
and strengthen frame icon (Fig. 4).

Fig. 4. Plywood on the back of the frame and overs planks placed vertically or horizontally.
The covers of icons Scheii Bragovului, Brancoveanu Monastery warehouse, Simbata de Sus, Brasov

Experimental Part

The analytical methodology adopted here studied the pictorial materials (composition
and microstructural morphology) of the glass icon of the Virgin Coronation and other glass
icons made in the late nineteenth century in the painting center of Fagaras.

Materials

In study take a icons of Virgin’s Coronation was performed by renowned iconographer
Ioan Pop of Fagéaras, in 1862 an some fragments for other old glass icons. Currently, the glass
icon is in Brancoveanu Monastery Museum, from Sambata de Sus, Brasov county (Fig. 5).

a. .
Fig. 5. Virgin Coronation, Icon on glass, 1862, Ioan Pop de Fagaras,
Brdncoveanu Monastery Museum, Sambata de Sus, Bragov:
a. front, b. verso
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Photos presented in figure 5 below were made before the restoration icon. Delaminated

pigment fragments from the glass icon painting were taken for laboratory analysis.

Between painting and wood cover, was put paper and tow, to ensure greater protection

(Fig. 6).

Fig. 6. Open cover allow to see the paper covering the back of the painting

Analytical techniques

The analytical protocol made use of Axio Imager Carl Zeiss Alm optical microscope at
100X magnification, attached to an AXIOCAM digital camera and using specialized software
and scanning electron microscope (SEM), model VEGA II LSH, manufactured by Czech
TESCAN, coupled with an EDX detector type QUANTAX QX2, manufactured by BRUKER/
ROENTEC Germany. Sample analysis by SEM-EDS was performed at 2500X magnification
between 200 and with an accelerating voltage of 30 kV, and the pressure was less than 1x10-
2Pa. The topographic and elemental mapping images were obtained using secondary (SE) and

backscattered (BSE) electrons.

Results and discussion

The EDX analysis of pigments and paper support on the back icon Coronation Virgin,

made on glass, were identified following chemical elements (Table 1):
- Ag, Au, Cu, Si, AL K, C, C, O gold leaf;
- Si, AL, Na, Pb, S, C, O blue;
- Si, Al, Fe, Ca, Cl, Ag, Cu, Pb, C, O Black;
- Si, Al, Fe, Ca, Mg, K, Cl, Cu, S, C, O paper.

Table 1. Elemental composition of the pigments used in icon painting
Virgin Coronation and paper to protect the back of the icon

Elemental composition - weight percent

Sample

Si Al Fe Ca Mg Na K Cl Ag Au Cu Pb S (0]
Gold 1161 1.601 - - - - 2075 165130633 5310 0926 - - 4838 51.805
Blue 2.546 2341 - - - 2249 - - - - - 22759 1.200 17.923 50.982
Black 2.165 1.444 0923 1271 - - - 06572307 - 0538 2845 - 15926 71.924
Paper

2935 2069 1.117 0470 0334 - 0385 0.176 - - 0333 - 0365 15.084 76.732
support

http://www.ijcs.uaic.ro
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Based on elemental composition (Table 1) and morphology pigments (Table 2) were
established painterly material types. Thus: gold foil is silver and is alloyed with gold and
copper; blue pigment ultramarine blue is based (3Na,O ¢ 3AL,0;3 * 6Si0, * 3Na,S) and white
lead (2PbCOs; * Pb(OH),); It contains black pigment ultramarine and black charcoal and paper is
cellulose support (stationer) contaminated with elements of pigments used in the painting of
icons on glass.

Table 2. SEM and OM images of analyze pigments for Virgin Coronation icon and paper to protect the back of the icon

Method of analysis

The . I
isment - - - - The chemical composition
pig Optical microscopy Scanning electronic in according with Table 1
(OM) microscopy (SEM)
Golden Silver leaf, alloyed with
gold and copper
Blue Ultramarine and lead white
Black Ultramarine black coal
The old paper is
Paper contaminated with some

elements of the
composition of pigments
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For comparative discussion it taken a set of samples from some glass icons made late

nineteenth century to which these chemicals were identified (Table 3):

- Si, Al, Fe, Zn, Ca, Mg, Cu, C1, K, P, S, Mn, C, O - gold;

- Si, Al, Fe, Zn, Ca, K, S, C, O - blue;

- Si, Zn, Na, K, S, B, C, O - pink beige;

- Si, Al, Fe, Zn, Ca, Mg, I, K, S, B, C, O - yellow;

- Si, Al, Fe, Zn, Ca, K, S, Ba, Cd, Co, O - violet;

- Si, Al, Fe, Zn, Ca, Cu, Na, P, Pb, C, O - orange;

- Si, Al, As, Hg, C, O - red;

- Si, Al, Fe, Zn, Ca, Mg, Na, K, P, S, B, C, A - green.

Table 3. Elemental composition of the pigments used in the painting of icons
on glass made at the end of XIX-th century

Sample i El tal composition - weight percent
Si Al Fe Zn Ca Mg Cu Cl Na As K P S Ba Cd Co Pb Hg Mn C (6]
Golden 543 308 039 7.62 1.08 094 2663 076 - - 041 045  1.67 - - - 5034 1129 42.92
Blue 090 0.62 3.60 27.54 052 - - - - - 078 - 090 - - - - - 1472 5043
Pinkbeige 045 . . 3697 - - - 2009 - 142 - 410 1413 - - - - - 1059 3226
Yellow 371 193 068 058 257 032 108 063 - 583 1146 - - - - - 1099 60.23
Violet 506 371 1.09 7.5 209 - - - - - 042 - 409 1235 380 154 - - - 61.69
Orange 030 030 029 051 046 0.52 028 - - 002 - - - 23829 - - 1533 4371
Red 079 101 - - 059 - - - - - - 3057 - 1848 4856
Green 301 191 055 1.64 171 0.79 - <= 050 - 055 042 249 439 - - - - - 1560 6643

Based on elemental composition (Table 3) and morphology pigments of other icons
studied for comparison (Table 4) were established pictorial main types of materials used. Thus:
bronze powder pigment is golden brass copper based zinc and containing colored soils; blue
pigment is based ultramarine blue (3Na,O ¢ 3A1,0; * 6SiO, * 3Na,S), lead white - Whitewash
(2PbCOs; * Pb(OH),) and yellow zinc - chromate and zinc phosphate (ZnCrOy ¢ Zn3(POy), );
pink - beige contains barium (BaSO,) and yellow zinc (ZnCrO, ¢ Zn3(PO,),); yellow - yellow
iron oxide (FeO ¢ H,0) and white barium (BaSO,); violet - blue enamel mixed with red iron
oxide (Fe,0s) and white barium (BaSO,); orange - red iron oxide (Fe,O3) mixed with white lead
(2PbCO; * Pb(OH),); red - red mercury oxide (HgO) with white lead (2PbCO3 « Pb(OH),);
green - green ground (CryO;) with white barium (BaSO,) and yellow zinc (ZnCrO4 -
ZI]3(PO4)2).

Table 4. SEM and OM images of analyze pigments for some icons on glass made at the end of
XIX-th century

Method of analysis The chemical
composition of pigments

The pigment - —— . . :
Optical Microscopy (OM) Scanning electronic microscopy ~ in accordlni with Table
Golden Bronze copper based on

zinc and colored soils
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Ultramarine mixed with

lead

Blue zinc white and yellow
zinc
h . : bi]gﬁ;nwand ch
Yellow Yellow iron oxide and
barium white
Blue enamel mixed with
Violet red iron oxide and
barium white
. Red iron oxide and white
Orange

566
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Red mercury oxide and

Red white lead
Green soil barium with
Green . .
white and yellow zinc
Conclusion

In the nineteenth century glass icons were painted with colors tempera, made by finely
grinding the pigments or various colored soils, which were then mixed with an emulsion based
adhesive animal, egg yolk or small amounts of iron ox and vinegar. At other times, only the oil
contained in the emulsion and lead acetate with a role of desiccant.

The proportions in which the ingredients were mixed experience held iconographer.

Although the technique of painting on glass has been taken over by other nations,
Romanian icon painters developed it according to their own artistic traditions, bringing it to
unknown heights recognized by researchers worldwide. Their originality and style are
impressive unit and shown in choosing colors instinct speaks perfect artisans, who have left
their mark on Romanian folk art.

The study revealed the main pigments used in icon in the study by comparison with
other pigments used glass icons of the nineteenth century.
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A. MUNTEANU et al.

ANNEX
The centers of glass painting in Transylvania - Romania

1. Clyj county — villages: Nicula, Hajdate, Gherla;

2. Mures county — villages: Iernuteni;

3. Alba county — villages: Laz, Lancram, Sasciori, Sebes, Rahau, Maierii Albei Tulia;

4. Sibiu county — villages: Marginimea Sibiului (Saliste, Vale), Arpasul de Sus, Rasinari,
Cartigoara, Tara Oltului;

5. Brasov county — villages: Tara Barsei (Scheii Brasovului, Sacele), Tara Fagarasului;

6. Hunedoara county — villages: Hateg, Sibisel;

7. Salaj county — village Capalna;

8. Maramures county;

9. Bihor county.
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The Romanian map with the studied centers in Transylvania.
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