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The remarkable cultural heritage ofBucovine, a region 
in the northern part of Moldavia, deserves a special 
attention with regards to the preservation and restoration 
of the mediaeval values pointing out the spirituality of a 
population, for the most part of Orthodox faith , în the 
eastern zone of Europe. Among the religious monuments 
in the northern part ofMoldavia, the churches of Sucevita 
Monastery and of the St. Nicholas Monastery known 
as Popauti in Boto0 ani, as well as the parish St. 
Nicholas Church in Balinesti, included in the CULTURE 
2000 Programme, are not part of the UNESCO World 
Heritage List, although their value, historical and 
documentary, spiritual-religious, aesthetic and plastic, 
places them within the elite ofthe Romanian mediaeval 
monuments. During 2.006 , on the mural painted 
decoration, interventions of consolidation and cleaning 
took place, on pilot areas . Besides these operations, also 
cleaning tests were done on the stone decorative 
elements inside the church, more precisely în the narthex 
of the St. Nicholas Church in Balinesti. 
The Romanian churches with exterior murals are 
worldwide famous due to the painters' initiative of 
extending the mural painted decoration also to the 
exterior of the walls which limits the cult space, and marks 
the opening of the spiritual world towards the outside. 
This is a kind of continuation of the holy teachings, al so 
presented outside the church. Ali the churches included 

in the Cui ture 2000 research programme are part of this 
group of monuments, although the exterior paintings are 
in different phases of decay, for the most destroyed as in 
Bâline0 ti or fully destroyed and partially replaced with a 
decorative plating, of fake brick and stone, this last case 
being unfortunately the one of the church of the monastery 
în Popauti -Botosani. 
The church of Sucevita Monastery, celebrating the 
Resurrection ofChrist, was built between 1581 - 1584 
by the prince of Moldavi a Ieremia Movila together with 
his brother Gheorghe, metropolitan bishop of the country. 
They chose as location of the nowadays renowned 
monument a quite closed place, situated on the upper 
course ofSucevipa River, in a subdivision of the depression 
of Râdâupi , to the east of Obcina Mare Mountains . 
The church of St. Nicholas in Popauti-Botosani, built by 
Prince Stephen the Great in 1496, long ago in the 
countryside, îs nowadays included in the I im its of the 
municipality of Botosani, in the contactarea of Jijia Plain 
with the Hills of Siret. 
St. Nicholas Church in Balinesti, founded by chancellor 
[oan Tâutu between 1493 1 and 14992 (according to the 
stone dedicatory inscription) in the nowadays homonymous 
village, is situated in the northernmost area ofMoldavia, 
very close to the frontier with Ukraine, and is part of the 
commune of Gramesti, situated at ca. 15 km away from 
the town of Siret in the county of Suceava. 
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The value of the above monuments îs indicated by the 
harmoniously thought architectural proportions, the special 
quality ofthe interior and exterior murals, where the latter 
ones have been preserved, and by the fact that in these 
edifices there a\so \iv ed important personalities of the 
politica! and religious life ofthe Romanian mediaeval life. 
The initiation of the conservation works on the interior 
frescoes is req_uired by the alarming evolution of the 
biologica\ agents and hy the presence of sa\ts in the upper 
areas caused by infiltrations, and also in the lower parts 
caused by rising damp. These phenomena are associated 
with the detachment of the paint layer în the context of 
very adherent deposits of du stand soot. At the same time, 
the restoration of the interior frescoes was also a natural 
sequel of the interventions meant to point out the 
Moldavian monuments of the I Y" and 161

" centuries. 

1. LOCATION OF THE PILOT AREAS 

In the case of each monument included in this research 
programme, a pilotarea was chosen so that there can take 
place operations specific to the cleaning of the adherent 
and non-adherent deposits, on the paint layer, but also 
intervention meant to recreate the adhesive links. The loss 
în time ofthe adhesive links between the successive layers 
of paint, or between the paint layers and the limewash 
support - named intonaco, determined the exfoliated 
aspect of the mural paintings. The various types of the 
factors of decay, which caused the loss of the adhesive 
links, consisted în detachments with flaking aspect, small 
blisters and "roof slopes". 

The locations of the pilot areas, on the above 
monuments, were the following: 
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• The church of Sucevita Monastery - buri al 
chamber, register ofthe standing Saints and 
ofthe drapery, to the north of this room of 
the church, between the stair-case of the 
treasury room and the door to the nave. The 
surface of the pilot area îs 30,48 square 
meters, out of which the vertical surfaces 
are of 29,36 square meters while 1, 12 
square meters are intradoses of arches or 
very difficult areas. 

• The St. Nicholas church în Balinesti -
narthex, eastern wall and lower registers of 
the eastern half of the room. The pilotarea 
îs situated between the northern window of 
the narthex and the main door ofthe church, 
situated on the southern fa9ade. The pilot 
surface îs of 82,83 square meters, out of 
wh ich the vertical surfaces are of 78, 17 
square meters while 4,66 square meters are 
intradoses of arcs, vaults or very difficult 
areas. 

• The St. Nicholas church în Popauti 
Monastery - Botosani- narthex, northern 
wall, register of the Martyr women. The 

pilot surface concerned only the vertical 
surfaces, that is about 2 square meters. 

STATE OF CONSERVATION AND SPECIFIC 
METHODOLOGICAL ASPECTS - CASE STUDY 

The surfaces approached in the case of these three 
monuments were fust subject to a pre\\minary research, 
meant to establish the state of conservation of the murals, 
the causes of decay, the degree of exfoliation and the 
measure of the loss of the cohesive connections of the 
paint layer. The problems specific to the three 
monuments intensely required the restorer's attention, 
as more or less similar cases of decay yet in different 
contexts required different methodoJogies. These aspects 
will be further discussed below. 

2.1. GEOGRAPHIC POSITION OF THE SITES AND 
GENERAL MICROCLIMATE CONDITIONS 

The monuments within the CULTURE 2000 Programme 
- SAVING SACRED RELICS OF EUROPEAN 
MEDIEVAL CULTURALHERITAGE, i.e. the churches 
ofSucevipaMoanstery and St Nicholas in Balinesti, both 
within the county of Suceava, and St Nicholas church of 
Popauti monastery- Botosani, were built within the same 
geographic region, that îs in the north-eastern part of 
the country, limited from the physical and geographical 

,,,_,.,,, ~ „J,„ 
,o ( 

point ofview within·a Iandscape ofvalleys and meadows. 
The microclimate survey carried out în 1970 by the Na
tional Institute of Meteorology and Hydrology, upon the 
request of the Direction of the Historical Monuments, 
showed that there were big variations between the tem
perature values recorded during summer and those re
corded during winter, the range between the maximal 
and minimal values being of about 50°C. 
Under these therrnal circumstances, the phenomenon of 
thaw and frost occurs within a longer interval, between 
the months of October and April. 
Also, the quantity of the precipitations în the northern 
regions ofRomania is bigger because they are more fre
quently under the influence of the activity of cyclones 
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which move across the Baltic Sea and of their atmo
spheric fronts . 
The daytime annual variation ofthe relative humidity in 
the area adjacent to Siret River is of 73-74 % in May 
and of 85-87% during the winter months. 

- the main direction of the wind indicates for this 
northern area of Rom an ia an annual frequency of about 
25 % from the north-east direction and only 11 % from 
south-east3

. 

- the ci imate is temperate - continental with a rather 
cool specificity, due to the strong variation from one 
phase to another. The annual average values ofthe mini
mal temperature varies from 0° on.the high peaks up to 

8° in the plateau of Suceava and the valley ofriver Siret. 
- the hydrographic network fully belongs to the ba

sins ofrivers Siret and Jijia. 
Taking into consideration the generality ofthe microcli
mate parameters ofthe above zone, we consider case stud
ies are necessary in order to state this type of data for 
each of the monuments under discussion. The data avail
able at present will be completed by comparative mea
surements as for the thermal contrast between inside and 
outside the church, correlated to the wal I temperature. 
Knowing all these, it will then be possible to monitor the 
frequency of condensation on the interior surfaces. 

Balinesti. St Nicholas Church. Dedication icon. Narthex, eastern wall 
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2.2. CHURCH OF SUCEVII>A MONASTERY 

From the architectural point of view, the church of 
Sucevita Monastery continues the tradition of the monu
ments built by Stephen the Great and Petru Rares , with
out bringing new elements neither in plan, nor in the rhythm 
of the exterior surfaces. The mason seems to have been 
preoccupied to create new flat surfaces, meant to be deco
rated with exterior frescoes. Full masonry is therefore 
prevalent, and it is pierced only here and there by the win
dow openings . 

TECHNICAL DATA CONC E RNING THE 
EXECUTION OF THE INTERIOR FRESCOES 

Considered as a whole , the frescoes of the church of 
Sucevita Monastery are unitary, aesthetically speaking, but 
while approaching and trying to identify technologically 
the features of this painting, we notice some differences 
that can bring new elements for the understanding of this 
mural painting. 
The stratigraphic studies and the technical means of 
execution show some differences also in the apparently 
unitary interior painting and much many in the exterior 
frescoes . The materials used for the technical execution 
of the painting are very varied, illustrating the instable 
poli tical period characterizing the State of Moldavia at 
the end of the l 61h century. 
The painting of the church of Sucevita Monastery was 
carried out in the a fresco technique, in which the pigments, 
very finel y smashed until turned into a powder, were 
dispersed into water and applied on the wall on top of a 
layer of fresh limewash. The studies carried out by chemist 
engineer Ioan Istudor also indicated the presence of a 
protein , due to the a secco intervention with an organic 
binder. 
The authors of this very valuable mural ensemble are two 
icon painters , brothers Ioan and Sofronie. 
The painting of the church was carried out during several 
working phases, as indicated by the different composition 
of the preparatory layers. There are areas where the co
existence oftwo layers of mortar can be noticed: arriccio 
(well polished and sometimes even hammered) and 
intonaco. These are visible in the lower areas, in the lacu
nae, as well asin the small niches of the buri al chamber, 
where the structure îs therefore visible. 
An attentive examination of the support layers points out 
the same structure and composition of the mortars used. 
The arriccio layer includes limewash, sand, hemp tows, 
while the intonaco layer is composed oflimewash and tows 
whose width varies between 5 and 1 O mm. In the lower 
part of the walls one can easily notice the two layers of 
mortar, because in this area the wall was more affected 
by various accidents, etc. while în the upper part the paint
ing is better preserved and the support is therefore not 
visible. 
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For the preparation of the painted decoration , mineral 
pigments were used as they have a good resi stance in 
an environment of bases . As a distinct feature of this 
edifice , în comparison to the other Moldavian 
monuments, in this case we notice the usage of the enamel 
blue (smalt), for filling the backgrounds representing the 
sky, in the a secco technique. Apart from this, there is 
also the black colour obtained from charcoal, the earth 
green , red-ochre , yellow-ochre , enameled blue, 
limewash white, copper green and cinnabar red for the 
interior. These pigments were mixed with the limewash 
white to obtain the light hues used for the vestments and 
for the architectural and landscape representations, and 
this increased their resistance against the aggression of 
the decaying factors . 
The mural painting was carried out in pontate and 
giornate, and their trace is easily noticed in raking light. 
The investigations also pointed out the drawing incised 
in the fresh limewash, the presence ofthe circle segments 
for the haios and stars, as well as the axis of the compass 
used for regularly tracing the circles. These are the 
technological elements that certify the a fresco execution 
of the mural paintings. Yet, on the backgrounds 
representing the sky and the green earth, the intervention 
of the painters was carried out in the a secco technique, 
as shown by the fact that the enamel surrounds the 
giggled decoration, including the golden stars. It is known 
that gold is applied on the dry paint layer, as the linseed 
oii mixtion does not resist the alkalinity oflimewash. As 
the blue surrounds the stars, it means that it was applied 
after this. The same situation applies to the copper green 
applied on the background suggesting the green earth, 
with the remark that this does not surround the stars, 
but the green layer shows here and there drops from the 
upper enamel layer. 

l 9 rn CENTURY INTERVENTIONS ON THE 
MURALS 

Inside the church, there can be identified four areas 
showing interventions on the original painting, by an 
overpainting in oii colours. The style of the above I 91h 

century interventions is the one of a decadent manner. 
The concerned areas are situated in the following rooms: 
porch , western wall - Th e Holy Virgin and Th e 
Absolved Thief, of the larger Heaven scene, Th e Holy 
Trin ity on the lunette of the portal above the door 
towards the narthex and on its stone profile, and narthex, 
western wall above the door to the burial chamber, 
where the Resurrection scene was painted. This oii over
painting covering also the stone profil ed framings of the 
doors and the nearby frescoes followed a stylistic unity 
with the new iconostases in the nave and the one 
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decorating the eastern wall of the narthex. 

STATE OF CONSERVATION OF THE MURALS 

Due to the mixed technique of execution, the quality of 
the materials used, the special microclimate conditions, 
the presence of the various types of deposits and 
microbiologica! growth, the paint layer shows numerous 
forms of decay. The assessment of the state of 
conservat ion of the murals was carried out by direct 
means of observation, testing and sampling, correlated 
with dated provided by the stratigraphic representations 
and chemical analyses, the latter ones carried out by 
chem ist engineer Ioan lstudor. 
- Superficial deposits of dust and soot 
These deposits are irregular accumulations, frequent 
rather on the vertical surfaces than on the vaults. The 
very fine atmospheric suspensions of dust and soot 
determin ed unequal deposits on the prominences of the 
stone wall. The above accumulations are associated with 
the phenomena of powdering and flaking of the paint 
layer, some of which are covered with organic deposits 
(Fig. 1). 

Fig. 1 Adherent deposits 

- Presence of the efjlorescence 
The investigations and chemical analyses carried out show 
us the existence of nitrates and sulfates. The presen ce of 
salts whose composition also includes the sulfate ion can 
be identified on the surface of the murals as a fine white 
veil of about 1 mm thickness, adherent to the paint layer. 

As a particularity, it is noticed that sulfates appear în this 
consistent form of crystallization especially on the blue 
backgrounds (enamel). This phenomenon is more intensive 
in the upper parts, while in the lower ones its presence îs 
more limited. 
White salt efflorescence was identified on the areas with 
humidity of condensation, rising damp and humidity 
caused by infi ltrations. 
- Loss of the adhesion of the paint layer to the support. 
The links between the composing layers of the murals, 
very strong, lose their original qualities and are little by 
littJe broken under the action of various factors of decay, 
this evolving phenomenon being influenced by 
microclimate parameters, the usual physical phenomena 
such as frost and thaw, evaporation, rising dams and water 
infiltration, the development of biologica! growth in the 
context of a poor ventilat ion of the space. One can notice 
the rather small dimensions ofthe burial chamber, which 
caused additional decay of the paint layer, allowing in this 
case an excess of atmospheric humidity, caused by 
absence ofventilation, or normal airing ofthe space. The 
superficial lacunae, which appeared as a resuit of the 
exfoliation of the paint layer, manifested as flaking aspect, 
small blisters and "roof slopes", were especially noticed 
on the surfaces covered with earth pigments, such as 

portraits , hands and elements of the vestrnents, the 
charcoal used on backgrounds and even on some gilded 
areas. 

- Loss of the cohesion between pigments. 
The loss of the cohesive connections between the particles 
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of pigments causes the serious decay ofthe paint layer, 
and the manifestation of this forrn of decay can be found 
in the dusty, powdering aspect of the surface. On these 
areas, the painting is opaque, as the index of light 
refraction i s modified, becom i ng d iffuse. Th is 
phenornenon characterizes about 80% of the surface of 
the burial chamber frescoes, especially on the blue and 
green backgrounds applied in the al secco technique. 
We notice the very fine powdering ofthe cinnabar red, 
which, due to sun light suffered a chemical 
transformation, the molecule ofred cinnabar becoming 
one of metacinnaber black4 (Fig. 2, 3). 
- Microbiologica! growth. This can be identified 

especially in the areas with reduced ventilation on the 
tympanon, arcs and vaults. 
- Erosion of the paint layer in the lower areas, 

especially around doors. Such forms of decay are caused 
by the very frequent contacts to the walls of the 
participants in the religious service, visitors ofthe edifice, 
so that whatever has still been preserved of the mural 
painting looks greasy, shiny. To these, there add the 
erosions caused by the maintenance, by the nuns, who 
use sticks and brushes to remove the cobwebs and so 
they also remove the already exfoliated paint layer. This is 
how new white Iacunae appear in the area of the joining 
ofthe walls or around the windows. 

METHODOLOGICAL ASPECTS OF THE 
CLEANING OPERATIONS 

After the research ofthe state of conservation of the paint 

Fig. 2. Phenomena of loss of cohesion between the 
pigments. Details in directed light 

Fig,3. Loss of adhesion ofthe paint layer in its thickness 
or on the intonaco support 
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layer, by adherence and absorption tests and directed light
ing, so to point out the decay of the painting and the de
posits accumulated along the time, cleanings tests were 
carried out in order to remove the deposits from the mu
rals. 
To remove the deposits, the following cleaning methods 
were used: 

• CLEANING OF THE PAINT LAYER LACK-
ING COHESION 

The paint layer applied a secco, and the a fresco areas 
showing loss of cohesion were treated in a special man
ner. Because it was impossible to apply humid compresses, 
the preliminary operations had to l:ie mainly dry. The fol
lowing methodological aspects were carried out: 
1. Mechanical dusting and easy removal ofthe cobwebs 
with a soft brush. This mechanical operation applied în a 
dry environment used for removing non-adherent depos
its of dust and soot was carried out in a very careful man
ner, especially on the areas ofthe enamel blue. As shown 
in the results of the technological survey, it was applied 
on the backgrounds in the al secco technique, with the 
help of a protein binder, which în time got decayed and 
lots its original quality, the enamel pigment losing its co
hesion and acquiring a dusty aspect. To this, there should 
be added the fact the enamel pigment which îs a potas
sium glass colored with cobalt oxide, suffered a chemical 
decay, which resulted into the transformation of the blue 
colour into a whitish gray. The tests carried out by us 
showed that the above surfaces cannot be cleaned with 
moistened compresses because the altered enamel lack
ing cohesion turns into a clayish paste, modifying its origi
nal aspect and destroying the traces of brushing. 
Therefore, the action taken in this regard were isolated, 
only on the accumulations of the suspensions of du stand 
soot, without touching the very decayed pigment. Jt needs 
tobe said that the deposits existed în those places where 
the enamel layer was thicker and more adherent, and 
therefore the mechanical interventions were rather easy. 
As a resuit ofthis operation, very few of the non-adher
ent deposits were removed, the paint layer lacking cohe
sion bas a more unitary aspect by the diminution ofthe 
contrast between the accumulations of dust and soot and 
the eroded areas. 

2. The mechanical cleaning with wishab. The action 
was carried out directly on the paint layer which had pre
viously proved to be resistant to the contact tests, re
moving very few of the non-adherent deposits. The paint
ing looks cleaner. 

3. The mechanical cleaning using a soft eraser of the 
Conte Golet type. The painting was very carefully cleaned, 
insisting on the more consistent dot-like accumulations, 
with a bigger adherence, following permanently the traces 
left by the eraser. In order to carry out the above opera
tion the eraser was cut into small and rather long pieces 
so to enable to act strictly on the resisting accumulations 
and avoid the erasure of the surrounding paint layer. This 
is how more numerous non-adherent deposits were re
moved, and the painting started getting a more unitary 

aspect (Fig. 4) . 
• CLEANING OF THE GOLD LAYER 

The cleaning ofthe gilded elements (ornaments on the 
vestments and haios) was done with compresses of 10% 
water-alcohol solution with the exposure time of 5 min-

Fig. 4. Cleaning the painting lacking cohesion 

utes. On the gilded surface a layer of Japanese paper 
was first appl ied in order to protect the original, and on 
top ofit were places cellulose tissues, impregnated with 
the cleaning substance. After brushing the solvent, the 
compress was very easily pressed using an elastic rub-
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ber roii, so that the solubilized deposits pass into the com
press and the various forms of exfoliation, such as flaking 
aspect, small blisters and "roof slopes", are brought back 
to the original shape. Thus, one can notice that while the 
compress is pressed, the cellulose turns black, due to the 
accumulation ofvarious particles which were not initially 
part ofthe paint layer, from which they are actually now 
removed by the solvent through solubilization. 
At the end of the exposure time, the tissue compress was 
removed and so was also the layer of Japanese paper. ln 
order to remove the remaining deposits solubilized by the 
compress, the concerned area was cleaned with the help 
of a soft wishab sponge. Thus, many of the adherent de
posits were rernoved. 
The golden stars and the iso lated gilded elements within 
the painting were cleaned in a different way. Taking into 
account the irregular, radial aspect of the stars applied on 
the sky background, surrounded by the altered enamel 
lacking cohesion, the cleaning of these elements was car
ried out by acting directly on the gold. To do so, small 

swabs of cotton were used. The cotton was tightly roii ed 
around a bastoncinio and irnpregnated with 10% water
alcohol solution. This instrument was then slightly rolled 
over on the working surface, pressing at the sarne time 
until the black deposits were removed. The swab used 
and blackened was frequently changed so to obtain a 
unitary cleaning without traces of dirt. The operation was 
repeated until the complete rem oval of the adherent de
posits. 
Once the gold within the painting was cleaned, it was 
then fixed and isolated with 5% solution of Parai o id B72 
in acetone, applied by brushing strictly on the fragrnents 
of gold . This intervention was necessary because for the 
cleaning of the surrounding paint layer a 10% ammo
nium carbonate compress was applied as this could not 
cause additional decay to the mixtion, unless they were 
isolated as described above. After the cleaning of the 
paint layer, the isolation film was removed with acetone, 
with tbe help of a cotton swab rol led on bastoncini (Fig. 
5). 

Fig. 5.a,b,c. Cleaning the layer of 
gold. Methodological aspects. 
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Fig. 6. a,b.c,d. CJeaning 
of the paint layer 
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• CLEANING OF THE PAINT LAYER 
As a resuJt of the tests and sampJes previously carried out (pre
sented in Annex 1 ), it was noticed that this operation is a very 
complex one and it invoJves a big responsibiJity from the restorer. 
ln fact, the operation is two-fold. That is, on the one hand the 
flaking paint layer is stuck back to the wall, by slightly pressing 
on the paint layer, previously moistened in the cleaning solution 
and on the other hand, the rem oval of the deposits accurnulated 
on the paint layer. 
The first phase ofthe operation of physico-chemical cleaning, 
with the help of moistened means, started by the application of a 
protective layer ofJapanese paper followed by the compress of 
celJulose and its împregnation in a 10% ammonium carbonate 
solution, with the exposure time of5 minutes and taking always 
into account the local state of conservation of the paint layer and 
ofthe intonaco layer. During the exposure tirne, the compress 
was continuously moistened to maintain it active and the exfolia
tions of the paint layer moistened by the solvent were also pressed. 
While partofthe deposits solubilized already bythe solventpassed 
into the compress, the blackening of the compress became obvi
ous at each pressing. After the careful and successive rem oval of 
the layers of the compress, the painting was clean ed with clean 
water, with a pH equal to 7, measured to the indicative paper. To 
do so, a soft wishab was appJied and locally new erasers were 
also used in view ofremovingthe more adherenttraces (Fig. 6 
a,b,c,d). 

• CONSOLIDATION OF THE EXFOLIATED 
PAINTLAYER 

The adherent and non-adherent deposits were removed 
from the various forms of exfol iation of the paint layer by 
using the same methodoJogy as for the rest of the paint
ing. After the rnurals were dry, there followed the opera
tion of consolidation of the de grad ed mural painting. For 
the above operation, a 1,5% transparent dispers ion of cal
cium casseinate was used whiJe the gold layer was fixed 
with 5% solution of Parai o id B72, solubilized in acetone. 
These fixatives were used onJy in isolation on the surfaces with 

exfoliations ofthe mural painting. The exfoJiations were 
pressed with a soft rubber roii, through a transparent 
sheet of polyethylene. Caution measures were taken on 
the areas with earth pigments. Serious forms of exfo lia
tions were also identified on the layers with lirnewash 
addition. 

• CLEANING AND TREATMENT OF SALT 
EFFLORESCENCE 

The operation was carried out by applying a 10% 
solution of ammoniurn carbonate through compresses 
with J apanese paper. After the rem oval ofthe compress, 
mechanical interventions were also carried out with various 
erasers, depending on the resistance of the salts and the 
conservat ion of the paint layer. Then, the surface was clean ed 
with asoftwhishab. 
The white veils of salts extracted by the application of the 
compresses with distiJled water butthe traces ofvery fine whitish 
vei I were removed mechanically with a soft eraser, after the 
paintingwas fully dried. 

• TREATMENTS APPLIED ON THE 
BIOLOGI CAL AGENTS 

The infested areas were cleaned with a preliminary treatment 
which consisted in the impregnation ofthe area at 10 day
intervals, repeated twice, and applied by powdering using a 
cationic agent, with tested biacide qualities on the painted 
surfaces, in a 4 % solution of active substance. This product 
was selected and tested on severa! species offungi and lichens, 
by dr. bioJogist Ion Ionita, as it had been successfully used in 
other situations too. The biocidingproduct is caJled Sintosept 
QR 15 ( 50 %Preventol R50 ). After the application of 
the biacide, the murals were cleaned frorn organic traces 
and the fructification elements of the biologi cal agents, 
by dry mechanicaJ means (average whishab) and humid 
means (sponges) as well, that is impregnated with water 
or 3% ammonium carbonate solution. 

Upon the completion of the treatment on the 
concerned area, there was applied, by brushing, a 
preventive biacide treatment, with the assistance of the 
same biologist (Fig. 7). 

Fig. 7. MethodoJogical comparative aspects du ring the operation of cleaning of the paint 
layer. 
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2.3. ST. NICHOLAS CHURCH OF POPAUTI MONASTERY - BOTASANl5 

Founded by Prince Stephen the Great in 1496, the 
church has the same sty I ist ic features as the other five 
town churches built at his initiative during the period 
1490-1496, but it is mainly simi Iar to St Nicholas Church 
in Dorohoi and St George Church in Harlau. 

TECHNIQUE OF EXECUTION OF THE MURAL 
PAINTING 

The painting of this church was carried out în the a fresco 
technique. The intonaco support was applied directly on 
the masonry mostly in a single layer, while in some areas 
there are two successive layers . The composition of the 
intonaco includes limewash, straw, uncut tows, and small 
fragments of bricks. 
The drawing was applied on the preparatory layer 
moistened by the brush with ochre pigment - it is visible 
in the register ofthe Hierarch Saints, Deacons, Military 
Saints and sometimes it was marked with black. lncisions 
were carried out on the intonaco for the vestments, 
portraits, architectures, backgrounds of the scenes, 
various objects, decorative elements etc. 
One can al so see the traces of polishing of the fresh 
limewash and some elements are gilded: haios, parts of 
the floral decorative elements, the stripe separating the 
register of the Passion from the register of the Hierarchs. 

STATE OF CONSERVATION OF THE MURAL 
PAINTING. 

The first preparatory layer - arriccio - was locally 
appl ied , with the aim of equalizing the areas with 
differences of levei, ofthe masonry support. The arriccio, 
due to humidity, in the lower parts (where it is actually 
visible) is slightly friable and shows superficial fissures. 
The support layer for the painting - intonaco - al so shows 
fissures which can be superficial and deep, developed 
in a net-like structure, and caused by the ageing and 
temperature and humidity variations. The fissures în their 
turn caused detaching and this last situation can be 
identified acoustically and are local or cover large areas. 
Due to the human factor as well as to variations of 
humidity and temperature, detachments higher than 1 m2 

appeared between the preparatory and support layers . 
The lacunae of the paint layer are of different sizes, on 
various areas, caused by various decaying elements . 
Thus, the badly-intended human behaviour and negligent 
conduct resulted into abrasions, scratches and 
degradation by hitting. Both the detached areas and the 
lacunae were favored by the lack of cohesion caused 
:first of al I by the combined activity of humidity (rising 
damp, infiltration, condensation). 
The paint layer also suffered decay due to humidity, 
variations oftemperature and humidity - microclimate 
conditions, but also due to the previous interventions, 
which resulted into over-painting of various aspects and 
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dimensions. 
Such decay consists into adherent and non-adherent 
deposits. The latter ones are foulings of dust, soot, 
atmospheric particles, cobwebs. The quantitative fouling 
of such deposits is favoured by the obl iqueness of the 
painted surfaces. 
The adherent deposits consist into foul ings of greasy 
aspect, including massive biologic growth, a fresco and a 
secco over-painting, with an organic binder, leaking of 
paint, wax from the candles, nitrates, salt efflorescence, 
which are rather difficult to solubilise în comparison with 
the non-adherent deposits. 
ln the case of the paint layer, the fissures are the sarne as 
those of the intonaco layer, as they evolve frorn the interior 

Fig. 8. Narthex, norhern wall. Holy Women; 
before cleaning 

towards the exterior and therefore also involve the paint 
layer. 
The sensitive paint layer shows erosions, abrasions , 
lacunae, powdering, detached areas and biologic growth. 
The erosions, abrasions, lacunae are mainly in the lower 
part, where the paint layer was rather exposed first of all 
to the human factor. The lower parts of the surface ofthe 
painting, meant to illustrate the drapery, are fully covered 
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with mortar made of limewash and sand and which is 
friable. 

The circulation of the masses of air, caused by the draft 
present as the door and windows are not airtight, together 
with the osci l lations of the values of temperatu re, 
determin ed the eros ion of pigments. The areas on which 
there are repeated overlapping and no binder was added 

Fig. 9. Overlapped overpainting of the portrait 

are easier victims of decay as the carbonation power is 
diminished. 
More visible eros ion can be noticed at the I ev el of the 
azurite layer (applied on top of the black layer), the 
prevalent chromatic tone being black, as shown by the 
eros ion of the blue pigment. 
The phenomenon of powdering - lack of cohesion at the 
levei of the paint layer, îs especially noticed in the case of 
the earth pigments: red, ochre, brown and green. These 
are more sensitive especially to the microclimate variations 
ins ide the church, but each pigment has a different state of 
conservation. 
More resistant to the microclimate conditions are the 
pigments to which a binder was added, more exactly 
"limewash mi lk", and the metal pigments - o xi des of the 
1ron. 
Following the previous restoration interventions, on the 
surface of the intervention area there could be noticed 
numerous limewash mortars, applied in the lacunae, but 
also around them, covering even the nearby paint layer 
and therefore causing an additional deterioration of the 
frescoes. Thus, the paint layer which turned very sensitive 
due to the loss of cohesion - loss of the power ofthe of 
the calcium carbonate coating due to humidity - shows 

erosions, powdering, detached areas, lacunae. 
Thus, the portraits show total (Fig. 9)) or partial over
painting of the fresco, carried out in a manner rather simi
lar to the original operation, probably dated to the J 6t11 

century. In some cases, the overpaintings themselves are 
overlapped to each other (Fig. 1 O) but there are al so 
more recent interventions carried out a secco with an
other type of painted mortar 

Fig. IO.Total overpainting ofthe portrait 

The fouling of thick soot, tar are caused by the oven 
using wood as a fuel and by the candles as well. 

The halo was repainted with golden sheet, but this was 
lost and numerous superficial lacunae were thus caused. 
The surface of the paint layer showed the rem ai ns of 
some local overpaintings carried out in the a secco and 
a fresco techniques, and in this latter cases a strong 
carbonation is visible. 
The biologica! growth was carried out on surfaces 
painted especially in earth colours . This was also 
identified in combination with the salt efflorescence to 
the left of the lower part ofthe register. 
The phenomenon of powdering is especially encountered 
in the areas painted with ochre and red: portrait, hands, 
vestment. Red vestments still show the colour only par
tially. They were almost fully covered by a greasy over
painting carried out in the a secco technique, without a 
preparatory layer applied before-hand. 

METHODOLOGY OF INTERVENTION 

Methodological phases: 
a. Partial rem oval of the non-adherent deposits 
Part ofthe thick fouling covering the paint layer was 
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removed (that is the deposits of insect cobs and 
particles of atmospheric dust) with a soft brush made 
of hair threas and a pear-shapes rubber air blower. The 
partial removal ofthe painting allowed the observation 
ofthe state of conservation ofthe paint layer. 

The biologica! growth created a thick fouling mixed with 
dirt deposits, which intime turned the pigments friable 
in the structure of the paint layer. Some areas already 
require a difficult cleaning procedure im posed by the 
delicate condition of the paint layer, which in some area 
has no cohesion any more. This situation is among the 
most serious as far as the state of conservation of the 
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paint layer is concerned. 

b. Applying the biacide treatment on the surfaces 
affected by biodegradation - the biocide Sintosept Q.R. 
15 was applied in a 4% water solution, as pointed out by 
the biologist. It was applied by brushing on top of a layer 
of Japanese paper stuck to the paint layer, with the airn of 
impregnating the solution on all the surface ofthe murals; 

c. Cleaning the paint layer 
Application ofthe compresses with ammonium carbonate 
on the surface ofthe paint layer. (Fig.11). 

Fig. 11. Phases of the cleaning operation : 
removal ofthe compress and elimination ofthe 
dirt fouling: a) Contact and adhesion tests; b) 
Removing of adherent deposits and repaint tests; 
c) Application of celulose compress 
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The operation is meant to eliminate gradually the thick 
adherent fouling covering the paint layer. The operation 
consisted in the application of slightly basic mixtures, 
applied in different compositions and concentrations, 
according to the nature ofthe pigment on top of which it 
was about to be applied. 
These mixtures were applied by brushing on top of Japanes 
paper (used as an absorbing tool meant to limit the action 
ofthe solution strictly to the surface ofthe paitn layer) or 
introduced in inert materials serving as a support in order 
to increase the exposure time . 
The cleaning of the adherent deposits was therefore carried 
out in different ways, according to the sensitivity of the 
paint layer, and the non-aggressive I imit of the cleaning 
means, following the surfaces contained in the decoration. 
The compresses were applied on separate shapes, that is 
on a single colour. 
The cleaning operations were carried out in the upper part 
of the area of intervention towards the lower part. 

METHOD APPLIED: 
• Diluted solutions of ammonium carbonate (3%) in 

compresses, in order to increase the exposure to 
the murals; 

• 5 %- l 0% ammonium carbonate solutions applied 
in compresses of Japanese paper or paper paste 
(Arbocel BC 200), where the deposits of dirt were 
very adherent to the murals; 

• Saturated solutions of ammonium carbonate on top 
of Japanese paper, on those areas affected by the 
phases ofrising damp. 

This type of cleaning was carried out in order to re
move the opaque veils of salt at the basis ofthe regis
ter with the Holy Women, and it was undertaken in as
sociation with mechanical means . 

Phases of removaf of the deposits: 
-Removal of dirt with humid means - natural sponge and 
distilled water, without applying pressure. 
-Application of a compress of water and ethyl alcohol, 
exposure time 5min., by brushing on top of Japanese paper, 
in the upper area on the blue background 
-Rem oval ofthe soluble dirt from the surface of the blue 
pigment with bastoncini + cotton and the above solution. 

-Application of a compress with 3 %- 6% ammo
nium carbonate solutions on top of Japanese pa
per, exposure time 5- 15 min., on the areas repre
senting vestments (Fig.12). 

- Application of a compress with 10% ammonium car
bonate solutions in Arbocel BC200 cellulose paste, ex
posure time 15 min. on the areas with adherent 
overpainting. 

After the compress has been removed, the dirt fouling was 
eliminated by the slight pressure with a humid sponge and 
a wishab sponge. After the reaction ofthe applied solu
tions, the foul ing or overpainting materials was removed 

easily with the help of a humid sponge (natural or syn
thetic) and then the operation was repeated locally wher
ever necessary for a minute cleaning. 

- Detailed cleaning ofthe inscriptions with the names of 
the saints, portraits and lighter hues on the vestments -
this operation was carried out with bastoncini + cotton 
and a solution of water-alcohol. 

Some small areas were treated mechanically more in
tensely and this applies to the areas where the 
overpainting colours were adherent to the original. 
Generally, all the areas ofthe scene required a multiple
phase cleaning, the operations being required by the 
condition of the particles in the pigments already 
affected by lack of cohesion, and the rem oval of the 
deposits and overpainting. 

Remarks: 
- The application ofthe solutions in compresses reduced 
the risk a direct cleaning might expose the original to, 
taking into account the paint layer is already friable. 
-The halo ofthe holy women were initially gilded areas 
by the golden sheet has been destroyed intime by both 
the human element ( overpainting and anaesthetic prior 
interventions) and - especially- the microclimate of the 
church in the past. 

- During the interventions, at certain time intervals, the 
paint layer was being inspected and the operation re
peated so to assure the complete removal of the salt 
accumulations, dirt fouling and other foreign material 
deposited on the surface of the murals. 

Fig. 12. a) Removal ofthe compress; 
b) Wishab cleaning 

d. Rem oval of the various previous repai ring materials 
(semi-tough mortars and cement mortars) 
The removal ofthis type oftough and very compact in
tervention, very adherent too, was carried out by me
chanical removal on the areas where they had been ap
plied directly on the masonry. ln the case of the repai r
ing mortars covering parts of the paint layer as well, it 
was necessary to associate the mechanical means with 
chemi cal ones, in order to reduce the resistance of the 
repairing mortars. Also when the repairing mortar had 
been applied in a thick layer, its removal was done little 
by little, so that initially it was thinned so tobe finally 
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Fig. 13. a,b. Narthex, detail with the painting ofthe register ofthe Holy Women, on the northern 
wall, before and after the intervention 

fully eliminated. While this operation was approaching 
the paint layer, compresses started also being applied 
their exposure time being rather long. After the com
presses were removed from the mortar, the mechanical 
intervention continued little by little until the complete 
rem oval of the mortar covering the original paint layer. 
Stratigraphic tests were then carried out in order to 
determine the types of mortars (generally overlapped) 
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and their thickness. 
The operation of removing the repairing mortars was 
carried out taking into account the foi lowing situation which 
is also connected to the activity of mortar rem oval: 
In the case of the intonaco layer which show ed fissures 
and detachments from the masonry, it was necessary to 
carry out a local consolidation of the area, and the rem oval 
of the mortars was of co urse progressive. 
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2.4. ST NICHOLAS CHURCH IN BALINESTI- SUCEAVA COUNTY 

The church of Balinesti is one ofthe most representative 
foundations of a nobleman dated to the epoch of Stephen 
the Great. Councellor Tautu, excellent diplomat, with rare 
aesthetic qualities, exigent, charitable and attentive to the 
hi storical real ities, with a peculiar artistic sensitivity, he 
built at his residence ofBalinesti, the church that will 
become a representative monument, both architecturally 
speaking and from the point of view of the mural paintings. 
Its artistic and historical importance determines its inclusion 
in the elite ofthe Romanian mediaeval values. 

TECHNICAL DATA CONCERNING THE 
EXECUTION OF THE MURAL PAINTINGS 

Considered in its ensemble, the mural painting decoration 
ofBăline0ti has a techniquely unitary aspect, with similar 
features inside and outsid ethe church. Their preparation 
involved severa! phases: it started with the decoration wich 
imitated the brick or stone rows. Interior figurative painting 
was realised by Gavril the Hieromonk6• Exterior murals 
were executed between 1535 and 1538, during Petru 
Rare0 's reign7. 

• TECHNOLOGICAL STUDY OF THE 
FIRST D ECORATION - FAKE BRICK 
DECORATION 

Inside the church, this decoration covered almost 
completely the surface of the walls with horizontal rows 
of unequal rectangles red and gray (alternatively disposed), 
and imitates a brick masonry and alternates on the vertical 
surfaces with big white fields painted in the a fresco 
technique. 

Fig. 14. Cleaning the rows of fake-brick decoration. 

The preparation ofthe support incJudes greasy slake lime 
with additions of fine siliceous sand, and only a very 
small am o unt of brick powder. This mortar was applied 
on all the surface of the walls, the thickness of the layer 
being of0,5 - 1,5 cm, pending on the structure ofthe 
wall. Once the intonaco was set, the rows ofbricks were 
marked both horizontally and vertical ly by incisions in 
the slaked limewash with the help of a pointed instrument. 
There followed the application of a white limewash layer 
on which were painted in red and gray (mixture of 
charcoal black and "limewash milk"), the rectangles of 
the rows of bricks. The final phase was to mark the limits 
between the fake bricks with li nes of white limewash. 
The cross springers (arcs doubleaux) were painted so 
to suggested a masonry made of ash I ars, their surface 
being covered with a thin layer of fresco and then split 
in rectangular shapes, delimited by narrow red stripes. 
The exterior painting was carried out in a different 
manner. Thus, on the masonry mortar applied as an 
intonaco layer there were marked white stripes between 
the bricks and red stripes between the ashJars on the 
cornice and cornice. There are zones such as the vault, 
the arches of the porch, and few surfaces on the south 
wall which still preserve the intonaco layer, identica! with 
the one inside the church. In this case though, the layer 
of red paint was applied on the whoJe surface, the 
incisions were carried out on the joints of the brick 
masonry. For the grey bricks, a thin layer of intonaco 
was appl ied and it was later on polished. 
Around windows, doors and ceramic disks, a thin layer 
of intonaco was applied and painted with fake-stones 
(delimited by red stripes) (Fig. 14, 15). 

Fig. 15. First decoration . 
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• TECHNOLOGICAL STUDY OF THE 
FIGURATIVE PAINTING 

The polychrome "vestment" which assures the incred
ibly high value of the church ofBăline0ti, together with 
its importance for the hi story of architecture, is the mu
ral painting preserved on quite big surfaces ins ide the 
church and here and there in small "islands" on the ex
terior walls. 
The whole decoration is carried out in the a fresco tech
nique, and the specific identification elements will be 
pointed out when appropriate during the technological 
presentation. 
The support layer, generally called intonaco, is formed 
of a homogenous mixture of greasy slaked lime with veg
etal fibres (hemp tows). This mortar was applied on the 
first decoration hammered so that a better adherence 
can be achieved inside and outside. The painting was 
carried out according to giornate and pontate whose lim
its can still be seen in raking light. 
After the appl ication of the intonaco layer, the water 
colour drawing was carried out and then a more intensive 
drawing, with red, was traced, followed by its polishing 
so that the calcium carbonate layer created by the 
limewash intervention is destroyed and al so for bringing 
to the surface the water molecules from the support . 
There follows the incision of the drawing with a pointed 
instrument and the application of the successive layers, 
starting with the backgrounds, up to light colours and 
white or gilded lines . 
The halo of St Nicholas in the Dedication icon is in 
relief carried out with the help of a limewash mortar iden
tica] with the one of the intonaco support with the help 
of a mould which impressed geometri cal motives in the 
fresh mortar. To give the painting a nobler aspect, very 
much gold was used for the stars, haios, vestments and 
decorative elements. For the same purpose, the limewash 
in reliefwas used in order to imitate the pearledjewel
lery. The inscriptions are generally carried out with 
limewash. 
The pigments used are those specific to the a fresco 
painting as they resists to the alkalinity of the limewash, 
and they are mineral pigments, obtained from the natu
ral ores. More precisely, these are: yellow ochre, earth 
green and earth red, cinnabar and azurite, applied on an 
intermediary layer of charcoal black. 

STATE OF CONSERVATION OF THE 
MURAL PAINTINGS 

Due to the technique of execution, the quality of the 
materials used and the special microclimate conditions, 
as well as due to the various types of deposits, the paint 
layer suffered numerous deteriorations. 

- Superficial deposits of dust and soot 
These are irregular accumulations pending on the 

surface of the wall and on the architectural elements. 
The accumulation are associated with the phenomenon 
of powdering and flaking ofthe paint layer, sometimes 
covered with organic deposits such as bird excrements 
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or cobwebs, microorganisms or salts. 
- Presence of efflorescence 
The investigations that were carried out indicated 

the existence of the sulphates and nitrates especially 
towards the lower and upper areas. These accumulations 
are caused by the evolving and persisting phenomenon 
of humidity, which determines the solubilisation ofthe 
salts existing in the support or of those resulting from 
the organic accumulations. White salt efflorescence were 
identified on the areas of rising damp and on those 
affected by infiltrations (in the upper parts of the studied 
area) and on the surfaces showing condensation . 

- Superficial lacunae are decays of the paint layer, 
consisting in the loss of the paint layer as a resuit of the 
adherence to the support. This phenomenon can beno
ticed on the vestments, portraits, hands and on the layer 
of gold. 

- Loss of cohesion between the particles of the 
decayed paint layer, indicated by the presence of 
powdering areas. To this should be also added the lack 
of adherence of the paint layer to the support, which 
caused small blisters, detached areas as if roof slopes 
and flaking areas, present on the earth pigments and on 
the artificial copper green layer. 
We also notice the sensitivity indicated by the very fine 
powdering of the following pigments> red, green, azur
ite, yellow ochre and al so the small flaking of the gold 
decorations. 
The specific decays of the paint layer present as pow
dering, flaking, small blisters and roof slopes have dif
ferent causes. They may turn more serious if the surface 
is covered with various deposits of dust and soot. ln 
this situation, the consolidation of the paint layer needs 
to be associated to the operation of cleaning or to the 
treatment of the salts. 
Main causes of the decay of the paint layer are : 

- Technical vices, that is the time interval necessary 
for the application of the pigments in the a fresco 
technique. Our observations show that the pigments 
applied on backgrounds which were in their first 
phase of carbonation have the highest resistance and 
are the last pigments to disappear. In this regard, 
mention should be made of the azurite blue, used 
for the background of the sky. The colouring of 
vestments and architectural elements during the 
second phase was done using rathe:r argillaceous 
pigments, and this determined an average adherence, 
the pigments becoming intime powdering. More 
resistant are the pigments which were mixed with 
limewash to obtain lighter hues, but also in this case 
there appears the phenomenon of loss of adherence 
(flaking). Finally, the most sensitive areas are the 
portraits and hands, which were carried out during 
the last phase with argillaceous pigments ( ochre, red, 
sienna) sometimes mixed with limewash for 
modelling the lights. On these zones, where the 
carbonation phenomenon is less intensive, the paint 
layer proves to be flaking, with "roof slopes" or 
small blisters. Generally, one notice the rather limited 
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use of hues obtained from the mixture of pigments. 
- The loss of cohesion of the paint layer is deter
mined by the weakening or complete loss of the 
binder, in this case, the calcium carbonate, due to 
physical causes. As a resuit of this phenomenon, the 
paint layer becomes powdering and sensitive to the 
action of mechanical factors . 
- The presence of humidity (rising damp or 
infiltration) is an important element in the evolution 
of salts, which, by their mechanical action, determine 
the detachment of the paint layer, in various forms, 
and the destruction ofthe cohesion of the support 
layer. 
- Phenomenon of condensation. The study of the 
painted surface determined the identification of 
chromatic modifications, on the traces ofthe drops, 
due to the humidity of condensation. Therefore, one 
can conclude that the relative humidity of the air 
inside the church was of more than 75%, and this is 
how condensation appeared on the cold surfaces. 
Consequently, the layer underneath got moistened 
and this situation favored the processes of 
biodeterioration and alteration of pigments. 
- Microbiological growth. The phenomenon of 

microbiologica) contamination is present on wide 
areas in the pronaos on about 90% of the surface 
of the walls and is indicated by the evolving thick 
white veils, with a puffy soft aspect and humid when 
touching it. The inadequate ventilation associated to 
the excess of humidity and a rather constant relative 
temperature favored such violent biologica) growth. 
- The erosion of the paint layer is visible on the 
areas with rising damp in the lower areas or in those 
affected by infiltration . The erosion is also 
accentuated by the mechanical action of humans, 
who frequently touch the painting or really lean 
against the walls. 

METHODOLOGICAL ASPECTS OF THE 
OPERATION OF CLEANING 

After the specific tests were carried out and the after the 
preliminary research, various cleaning samples were taken 
from the adherent and non-adherent deposits (of various 
origin- dust, soot, tar, wax, etc.) and tests were done for 
the consolidation ofthe decayed paint layer. These tests 
continued also on the areas with salt efflorescence and 
biologica! growth as well. ln order to have control on the 
operations, measurements of the relative humidity and 
ambient temperature were done all along during the im
plementation of the operations of cleaning and consolida
tion of the paint layer. 
The microclimate parameters varied around 18,9°C for 
temperature and 54% for the air humidity. 

• PRELIMINARY CLEANING OF THE PAINT 
LAYER 

The preliminary phase of the operation of cleaning included 
the rem oval of the superficial deposits caused by dust, 
smoke, less adherent organic growth such as cobwebs. 
For this operation, the following dry mechanical means 
were used: 

- Mechanical dusting and rem oval of the cobwebs with 
the help of a soft brush and only here and there the cob
webs were removed with the help of a surgical clip. 
- The cleaning ofthe biological growth with mechanical 
means using the wishab. There followed a slight dusting 
and then the direct intervention on the paint layer which 
proved resistant within the contact tests, removing most 
of the thick layer of microorganisms developed on the 
upper surfaces, marked by infiltration. The painting has a 
rather clean aspect, but white, because irregular salt ef
florescence are still present. 
- The mechanical cleaning was done with a soft eraser of 
the type Conte Golet. This operation was done very at-

Fig. 16. Non-adherent 
deposits on the surface 
ofthe painting, together 
with paint layer 
showing lack of 
cohesion 
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tentively, insisting on the more consistent accumulations, 
more adherent to the painting, permanently following the 
traces lefi by the eraser. Thus more of the not very adher
ent deposits were removed (Fig. 16). 

CLEANING OF THE LAYER OF GOLD 
The cleaning ofthe gilded elements (decoration ofthe vest
ments and haios) was done with compresses moistened in 
10% solution ofwater-alcohol applied for 5 minutes. The 
gilded surface, very generous in the case of this church, 
still preserves only little ofthe original decoration, the gold 
being now lost on very big areas . Moreover, compresses 
moistened in 10% solution of water-alcohol were applied 
for 5 minutes, the area was then pressed with an elastic 
rubber roii and then cleaned with water. On the areas show
ing exfoliation of the gold layer, there was first applied an 
intermediary protective layer of Japanese paper of the type 
Bip Tengujo. After that the traces of dirt were cleaned 
with a wishab sponge. The traces of gold were consoli
dated and isolated using a 3% solution of Parai o id B72 in 
acetone. Later on, the cleaning was done with compresses 
impregnated in 10% solution of ammonium carbonate, in 

The gold stars within the painting were cleaned directly 
with bastoncini on which a small cotton swab was rolled 
and impregnated în 10% water-alcohol solution. This op
eration consisted în a slight rolling on the surface of the 
painting, pressing at the same time and insisting until the 
black fouling is removed. The swab used and black
ened was frequently changed, so to obtain a unitary 
cleaning, without traces left. The operation was repeated 
until the complete removal ofthe adherent fouling. There 
followed the same isolation with Paraloid B72. After the 
cleaning of the paint layer, the isolating sheet was re
moved with acetone and a cotton swab rolled on 
bastoncini. 

• CLEANING OF THE PAINT LAYER 
This operation is very complex and supposes a big re
sponsibility from the restorer. In fact, the operation was 
two-fold: on the one hand the flaking areas were stuck 
back to the wal I by a slight pressing on the paint layer, 
moistened before-hand with the cleaning solution and 
on the other hand the rem oval of the fouling accumu
lated on the paint layer. The impregnation was done on 
small surfaces (measures in square dm) with the help of 

Fig. 17. Comparative aspects ofthe operation of cleaning ofthe paint layer. Details ofthe 
painting ofthe eastern wall , register with the Holy Trinity 

order to solubillize the very adherent and consisting de
posits in the lacunae of the areas once coated with gold. 
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a Japanese paper, through which the 10% ammonium 
carbonate solution was applied . In a first phase, the 
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pressing was done with moistened cotton swabs and then 
with elastic means (eraser of the type Whishab low 
roughness) and from case to case with a soft rubber roii 
with the help of a plastic transparent sheet. Special meas
ures was taken in the case of the backgrounds, as there 
might stil I be traces of azurite. Therefore, the 10% wa
ter-alcohol solvent was replaced so to prevent further 
damage to this very sensitive and valuable pigment. 

The operation of cleaning of the adherent dirt, in itself, 
is carried out by applying in compresses of cellulose ap
pl ied through Japanese paper, a 10% solution of ammo
n ium carbonated with the exposure time of 5 minutes. 
After cleaning the traces of the moistened wishab, part 
of the adherent deposits were still there as they had not 
been solubilised and the painting therefore looked quite 
dirty and had an irregular aspect. In this situation, the 
operation was repeated severa! times, and after some 
intervals necessary to the paint layer to get dry, until the 
complete removal ofthe traces. 
The efficient cleaning of the adherent deposits was do ne 
by combiningphysico-chemcial means with dry mechani
cal means , such as the wishabul and erasers of vari ed 
roughness, the soft ones being more common. Thus the 
painting has în the end a final clean and regular aspect 
(Fig. 17). 

• CONSOLIDATION OF THE EXFOLIATED 
PAINTLAYER 

After cleaning, on isolated areas the consolidation of the 
painting was carried out, with a 1,5% transparent disper
sion of calcium casseinate, and the exfol iated layer of 
gold was fixed with 5% solution of Paraloid B72 in ac
etone. 
The consolidation of the ex foi iated paint layer was do ne 
by direct impregnation, obtained by brushing the solution, 
followed by the slight pressing of the detached areas, with 
the rubber roii with the help of a isolating polyethylene 
sheet. This intervention will be followed by the mineral 
treatment with barium hydroxide, în order to recreate the 
lost links among pigments. 

• CLEANING AND TREATMENT OF THE 
SALT EFFLORESCENCE 

The operation was carried out by applying through 
compresses of Japanese paper a 10% sol ution of 
ammonium carbonate. After the removal ofthe compress, 
there followed mechanical interventions with the surgical 
scalpel so to reduce the thickness of the efflorescence, 
but also with fiberglass sticks and erasers of various 
roughness, according to the consistence and resistance of 
the salts, and taking ioto account the state of preservation. 
The operations were repeated until the complete removal 

Fig. 18. Treatment of the 
crystallized salts on the murals 
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of the salts. The white veils, left by the soluble salts, 
were extracted by the application of compresses with 
distilled water and the very fine traces were mechanically 
removed with the soft eraser, after the painting got 
completely dry (Fig. 18) . 

• TREATAMENTS AGAINST THE 

average) and also water moistened means. The 
preventive treatment was applied by brushing on the 
whole surface of the painting, after the completion of 
the operations of conservation of the paint layer (Fig. 
19a, b, c, d). 

• TREATMENT OF STONE ELEMENTS 
The cleaning of the adherent fouling on the stone profite 
of the door to the nave was do ne according to the meth-

112 

BIOLOGICAL GROWTH. 
The surface contaminated with biologica! growth was of 
about 90% of the whole. The infested area was treated 
before-hand with a 5% solution of Preventol as active 
substance, applied by spraying, in two phases. After the 
biocide, the organic traces were removed from the 
frescoes and so were the bodies of fructification ofthe 
biologica! agents, using dry mechanical means (whishab 

Fig. 19a,b ,c, d. Carrying out 
biocide tests and treatments. Details 
from the lower area of the frescoes 

odology used in the case of the mural painting that is by 
the application of 10% ammonium carbonate solution later 
on cJeaned with water and a soft wishab sponge. The op
eration was repeated until the complete rem oval of the 
particles adherent to the stone. 
The operation of recreating the structural cohesion was 
achieved by the impregnation of the surfaces showing lack 
of cohesion with a solution of Syton X 30, in low 
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concentrations (3-5%) and repeating it at various time 
intervals, according to the degree of absorption, so to 
favour the in-depth penetration of the binding material. 
This operation was also applied on the masonry elements, 
and equally on the bricks which became friable due to the 
infi ltrating water. 

NOTES 

1 Sorin Ulea, Gavril ieromonahul, autorul frescelor de 
la Balinesti . introdu cere la studiu l picturii 
moldovene 0ti din epoca lui Stefan cel Mare (Gabriel 
the Hieromonk, autor of the frescoes of Balinesti. 
lntroduction to the study of Moldavian paintings of 
the time of Stephen the Great), in vol. "Cu I tura 
moldoveneasca în timpul lui Stefan cel Mare (The 
Moldavian Culture during Stephen the Great's reign), 
Bucharest, 1964, pp 419-461. 
2 The carved stone inscription is situated on the south 
fac;ade. It reads: "With the will of the Father, the help 
of the San, and the completion of the Holy Spirit, pan 
Ioan Tiiutu, during the days of the well-honouring and 
lover of Christ Prince Stephen, started building a 
house on behalf of the one who is among the saints, 
archbishop and wonder-maker Nicholas and completed 
it in the year 7007 [ 1499} the month of December, the 

6111". To the right of the profiled frame , the stone 
inscription is completed by a signature: "Dragata 
Tautulovici [Dragata of Tautul Ison of Tautul]". 
3 "Studiul parametrilor climatici locali pentru 
stabilirea condipiifor de restaurare si conservare a 
picturilor murale ale unor monumente istorice din 
Moldova" (Study of the Local Climate Parameters 
for Establishing the Mural Painting Restoration-Pres
ervation Conditions of some Historical Monuments 
in Moldavia). March 1970, Institute ofMeteorology -
Bucharest. 
4 Istudor I, Geanina Rosu , Un fenomen de alterare a 
pigmentului rosu cinabru in pictura bisericii 
manastirii Sucevita (A Pigment-A lteration 
Phenomenon in the Case of the Cinnaber-Red ofthe 
Church of Sucevita Monastery), National Session of 
Conservation-Restoration, the Museum ofthe Romanian 
Peasant, 15 -16 November 2001, publ ished in the 
Bulletin ofthe Restoration-Conservation Centre of Iasi 

' 
no.3, 2004 . 
5 Text elaborated by Carmen Cecilia Solomonea 

' 
restorer, responsible with the restoration of the murals 
in St Nicholas Church of Popaupi Monastery - Botosani. 
6 Sorin Ulea, op. cit . 
7 Corina Popa, Balinesti, Bucharest , Meridiane 
Publishing House, 1981. p. 12. 

Fig. 20a, b. Narthex, eastern wall. Before and after cleaning 
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2. CHEMICAL RESEARCH ANO ANAL YSES ON THE MURAL PAINTINGS 

2.1. ST NICHOLAS CHURCH OF BĂLINEŞTJ 
Bulletin no. 02 of 30.01.. 2006 

Analyzed edifice: 
Aim of the analysis: 

Sample taken by: 

Chemical analyses carried out by: 

No. and image of the sample 

116 

Sampling 
location 

Nave, 
northern 

wall 

Nave, 
northern 

wall 

Nave, 
northern 

wall 

Nave, 
western 

wall, to the 
north 

Church of St Nicholas village of Bălineşti, corn . Grămeşti, Suceava county 
Samples of the frescoes ins ide and outside the church 
Chem ist engineer Ioan lstudor, expert restorer Oliviu Boldura and 

professional rest:orer Geanina Roşu 
Chem ist engineer Ioan lstudor 

Sampling 
area 

drapery 
register 

North
western 
pilaster 

Drapery 
register 

St Procopie 

Type of sample 

Masom-y mortar 
specific to the a fresco 

painting; intonaco 

Intona.co mortar 

Masonry mortar; 
arriccio 

Sample of blue 
background; sky 

Resuit of the analysis 

Lntonaco made of I imewash 
mortar with traces oftows, 
powdering, 15 mm thick. 
Conta.ins nitrates (N02-) and 
sulfates, especially gypsum 
(CaS04 • 2H20). Due to the 
advanced rising damp on the 
drapery register, the mortar got 
dislocated and mostly fell off. 

Jntonaco made of limewash 
mortar with a minimal addition 
of hemp towns, 2-3 mm thick. 
The mortar conta.ins nitrates 
(N03-). 

Mortar meant to Levei the 
surface of tbe walls 
("an-iccio"). It is made of 
limewash mortar with white, 
fin, siliceous sand, and a small 
amount ofbrick powder, 64% 
ofthe mortar is insoluble in 
hydrocloric alcohol, which 
means a relation between the 
binder and the material of 
about l :2. The mortar îs tough 
and resistant to humidity as a 
resuit of the high .content of 
active silica. The mortar also 
conta.ins nitrates 

The blue was obtained with the 
pigment azurite [basic copper 
carbonate, 2C03 •Cu(OH)2] 

applied on a background of 
black charcoal . 
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The green is obtained from tbe 

Naos, Holy 
earth green [hydrosilicate 

Sample of green from complex of Fe, Al , Mg, K,) 
western Emperors 

the background of the applied on a background of 
wall, to the Constantine 

earth black charcoal . The paint layer 
north and Helen included gypswn (CaS04 • 

2H20) and nitrates (N03-). 

Nave, Holy Samp.le of green from The sample contains a layer of 
western Ernperors the background of the earth green and a layer of 

wall, to the Constantine earth for the charcoal black, applied on an 
north and Helen stratigraphic analysis intonaco made oflimewash and 

tows. 

Nave, Holy Sample of blue from The sample contains a layer of 
western Emperors the background of the azurite blue and a layer of 

wall , to the Constantine sky for the charcoal black, applied on an 
north and Helen stratigraphic analysis intonaco made of limewash and 

tows. 

Nave, Holy Sample of red, from The red colour contains the 
western Emperors the vestments of St cinnabar pigment (mercury 

wall, to the Constantine Constantine sulfur, HgS) and red ochre 
north and Helen (clay pigmented with 

anhydrous iron oxide, Fe20 3). 

The layer of colour contains 
gypsum (CaS04• 2H20). 

Nave, Holy Sample of red, from The red colour made with the 
western Emperors the stripe cinnabar pigment (mercury 

wall, to the Constantine sulfur, HgS) and a little of red 
north and Helen ochre (clay pigrnented with 

anhydrous iron oxide, Fe20 3). 

Nave, Holy Sample ofred, from The red colour made with the 
western Emperors the stripe, for the cinnabar pigment (mercury 

wall, to the Constantine stratigraphic analysis sulfur, HgS) aud a little of red 
north and Helen ochre (clay pigmented with 

anhydrous iron oxide, Fe20 3), 

25µm thick, applied on an 
intonaco made of limewahs and 
tows. 

Nave, Holy Sample of red, from The red colour made with the 
western Emperors the vestments of St cinnabar pigment (mercury 

wall, to the Constantine Helen sulfur, HgS) and red ochre 
north and Helen (clay pigmented with 

anhydrous iron oxide, Fe20 3) 

Nave, Holy Sample ofred, from The red colour made with the 
western Emperors the vestments of St cinnabar pigment (mercury 

wall, to the Constantine Constantine sulfu:r, HgS) and red ochre 
north and Helen (clay pigmented with 

anhydrous iron oxide, Fe20 3). 

The layer of colour contains 
gypsum 
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118 

Naos, 
western 

wall, to the 

north 

Nave, 

western 

wall, to tbe 

nortb 

Decorative 

geometric 
motive 

underneath 

St Procopie 

Decorative 
geometric 

motive 
underneath 

St Procopie 

Nave, Holy 
western Emperors 

wall, to the Constantine 
north and Helen 

Nave, 

western 

wall, to the 
north 

Nave, 
western 

wall, to the 

nortb 

Nave, 

western 
wall, to the 

north 

St Eustatie 

Holy 
Emperors 

Constantine 
andHelen 

Votive 
painting , 

Archanghel 

Sample of yellow 

Sample of orange 

Colour made witb tbe ochre 
pigment (clay pigmented witb 
hydrate iron oxide, Fe20 3 • 

xH20). 

Colour made with the ochre 
pigment (clay pigmented witb 

hydrate iron oxide, Fe20 3 • 

xH20), red ochre (clay 

pigmented witb anhydrous iron 
oxide, Fe20 3) and a little bit of 

cinnabar red (hgS). 

Sample of the metallic Metallic layer made with 

layer from the Cross golden sheet, partly eroded 
stuck witb an ochre mixtion 

Sample of green from Colour obtained with the 

the vestment pigment ochre earth green 
(hydro-silicate complex ofFe, 

Al, Mg, K). 

Pearis on the vestment Pearls with tbe diameter of 3 
of St Helen mm made of limewash (at 

present carbonated ) and a 

protein binder 

Mortar for the Halo în relief made of 

preparation of the halo limewash mortar with tows. 
in relief 
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Narthex, 
northern 

wall 

Narthex, 
western 

wall 

Lower area 
affected by 
biologica( 
growth. 

Register of 
tbe Holy 
Women 

Thick layer of salt 
efflorescence. 

Sample of blue from 
the background of the 

sky. 

Narthex„ Apostie Peter Efflorescence on the 
eastern vestment. 

wall, to the 
norht. 

Narthex, 
southern 

wall. 

Narthex, 
southern 

wall. 

Narthex„ 
southem 

wall. 

Narthex, 
southern 

wall. 

Narthex, 
southern 

wall. 

Area situated 
to the west of 

the door of 
the cburch 

The study 
area is 

situated to the 
west ofthe 
door ofthe 

church 

The study 
area is 

s i tuated to the 
west ofthe 
door ofthe 

church 

The study 
area is 

situated to the 
west ofthe 
door ofthe 

church 

The study 
area is 

situated to the 
west ofthe 
door ofthe 

church 

Masonry mortar d; 
arriccio 

Red-brown hue 

Sample of the red 
colour taken from the 

decorative painted 
rows of fake brick. 

Sample of gray colour 
taken from the 

decorative painted 
rows of fake brick. 

Sample of white colour 
taken frorn tbe 

decorative painted 
rows of fake brick. 

The effiorescence contains 

nitrates (N03-) and Iittle 

calcittm carbonate included 
mechanically in the intonaco. 

The blue was obtained with the 
pigment azurite [basic copper 
carbonate, 2C03 •Cu(OH)2] 

The efflorescence contain a 
big amount of gypsum (CaS04 

• 2H20), nitraţi (N03-) and 

dust. 

Masonry mortar made of 
limewash with fine, siliceous 
sand and brick powder. The 
relation between the hinder and 
the material is l : 2. 

The co lour was obtained from 
red ochre (clay pigmented 
with anhydrous iron oxide, 
Fe20 3) , wooden charcoal 
black and a srnall amount of 
limewash as a binder. 

The colour was obtained frorn 
red ochre (clay pigmented 
with anhydrous iron oxide, 
Fe20 3), and a small amount of 
limewash as a binder. 

The colow- was obtained with 
wooden charcoal black and a 
small amount of limewash as a 
binder. 

This colour was obtained using 
limewash. 
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Narthex, 
northern 

wall 

Narthex, 
southern 

wall. 

Narthex, 
south

western 
wall. 

Narthex, 
eastern 

wall, to the 
south 

Narthex, 
southern 

wall to the 
west 

Narthex, 
southern 

wall. 

Nave, 
southern 

wall to the 
east 

St Catherine 

The study 
area 1s 

situated to the 
west of the 
doar ofthe 

churcb 

Sample of the over
painting taken from the 

portrait 

Structure consolidation 
material leaked on the 

wall. 

The colours used in the over
painting contain the red ocbre 
pigment and a small amount of 
yel low ochre pigment applied 
on top of a light gray layer. 

The analyzed materia l was 
obtained from cement . 

Lacuna in the Material for fi ll ing tbe The lacuna was filled in witb 
support layer. lacuna mortar made of limewash and 

sand. 

Drapery 
register 

Register of 
the Holy 

Women , the 
decoration 
with blind 

arcades 

Register of 
the Holy 

Women, the 
decoration 
with blind 

arcades 

Register of 
tbe Military 

Saints 

Intonaco mortar 

Black co lour 

Gray colour 

Sample ofbrown taken 
from the vestment 

Intonaco made of limewash 
mortar and a small amount of 
tows, 5 mm thick. The mortar 

contains nitrates (N03-). 

The black colour was obtained 
from wooden charcoal black. 

The colour was obtained from 
wooden charcoal black and 
limewash. 

The colour was obtained from 
dark red brown ( ochre red with 
a high content manganese 
dioxide) . 
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Analyzed edifice: 

Place of sampling 

Aim of the analysis: 

Sample taken by: 

Chemical analyses carried out by: 

Resuit of the stratigraphic analysis : 

Section no. 492; grossissement 135 x. 

No. 

1 
2 

3 

Analyzed edifice: 

Place of sampling 

Aim of the analysis: 

Sample taken by: 

Stratigraphy 

Green colour, 35 um 
Black colour, 65 um 
intonaco 

Chemical analyses carried out by: 

Bulletin of analysis 

no. Ol of 06.02.2006 

St Nicholas Church village of Bălineşti, corn. Grămeşti, county 

Nave, western wall, scene "Holy Emperors Constantine and Helen" 

Sample no. 6 green colour of the background representing the earth, 
for stratigraphic analysis 

Chemist engineer Ioan Istudor, expert restorer Oliviu Boldura and 
professional restorer Geanina Roşu 

Chemist engineer Ioan Istudor 

Resuit of the analysis 

Earth green 
Wooden charcoal black 
Limewash with tows 

Bulletin of analysis 
no. 02 of 06.02.2006 

1. 
2. 

3. 

St Nicholas Church village of Bălineşti , corn. Grămeşti, county 
Suceava 
Nave, western wall, scene "Holy Emperors Constantine and Helen" 

Sample no. 7 blue colour of the background representing the sky, for 
stratigraphic analysis 

Chemist engineer Ioan Istudor, expert restorer Oliviu Boldura and 
professional restorer Geanina Roşu 

Chemist engineer Ioan lstudor 

121 

http://patrimoniu.gov.ro



Resuit of the stratigraphic analysis: 
Section no. 494; grossissement 135 x. 

No. 
l 
2 

3 

Analyzed edifice: 

Place of sampling 
Aim of the analysis: 

Sample taken by: 

Stratigraphy 

Blue colour, 90 µ.m 

Black colour, 40 µ.m 
intonaco 

Chemical analyses carried out by: 

Resuit of the stratigraphic analysis: 

Section no 495; grossissement 90 x. 
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Resuit of the analysis 

azurite 

Wooden charcoal black 

Limewash with tows 

Bulletin of analysis 
no.03 of 06.02.2006 

St Nicholas Church village of Bălineşti, corn. Grămeşti, county 

Nave, western wall, scene "Holy Emperors Constantine and Helen" 
Sample no. 10 red colour sampled from the separating stripe, for 
stratigraphic analysis 

Chemist engineer Ioan Istudor, expert restorer Oliviu Boldura and 
professional restorer Geanina Roşu 

Chemist engineer Ioan Istudor 

1. 

2. 
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No. Stratigraphy Resuit of the analysis 
I Red colour, 25 µm cinnabar 
2 intonaco Limewash with tows 

Location of the stratigraphic samples 
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No. of 
Sampling 

the Sampling area Type of sample Result of the analysis 
location 

sample 
1. SE pillar Arch with medallions (E) I st . mtonaco mortar intonaco made of limewash mortar 

(rows of fake bricks) 
2. SE pillar Arch with medallions (E) td . mtonaco mortar intonaco made of limewash mortar with 

tows; the surface is covered by a layer of 
red ochre 

3. SE pillar Arch with medallions (E) Blue colour The colour is obtained from the azurite 
pigment [basic copper carbonate, 2CuC03 

• Cu(OH)i] 

4. SE pillar Arch with medallions (E) Green colour The colour is obtained from the earth 
green pigment (hydro-silicate complex of 
Fe, Al, Mg, K) 

5. SE pillar Arch with medallions (E) Colour The colour is obtained from the ochre 
pigment ( clay pigmented with hydrated 

yellow- ochre iron oxide, Fe203 • xH20) 

6. SE pillar Arch with medallions (E) Red colour The colour is obtained from the red ochre 

( area representing the earth) ( clay pigmented with anhydrous iron 
o xi de, F e203) 

7. SE pillar Arch wiht medallions (E) Red colour The colour is obtained from the red ochre 
( clay pigmented with anhydrous iron 

(rows of fake bricks) o xi de, F e203) 

8. SE pillar Medallions Holy Women Colour The colour is obtained from the following 
pigments: red ochre, wooden charcoal 
black and limewash as a binder 

red- brown 
9. East apse, first decoration mortar underneath the paint layer limewash mortar slightly coloured with 

to the south ochre, compact and very tough 

(I st intonaco) 

10. East apse, Second decoration td· mtonaco mortar intonaco made of limewash mortar with 
to the south traces of tows and various small materials 
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CONCLUSIONS 

The chemi cal analyses carried out on the murals of the St Nicholas Church of Balinesti, lead to the following conclusions: 
The first mortar applied on the interior walls, meant to levei the surface ofthe walls (arriccio), was made of limewash 
mortar with fine siliceous sand and a small arnount of brick powder and it is very tough . On top ofthis, a painted 
decoration was carried out. It imitates rows of bricks and was do ne using the colours red, red-brown, grey and white. 
The same fake brick decoration is al so found on the exterior walls of the church. After a while, this decoration was 
hammered in order to apply the specific mortar (intonaco) necessary to the application ofthe fresco painting. This 
new mortar consists in limewash mortar with tows and it is 10 - 15 mm thick. 
The presence of joining areas at the levei ofthe mortar, according to the painting registers (pontate) , but al so the 
identification ofthe incised drawings, ofthe traces of polishing ofthe mortar, and ofthe pigments resistant to limewash 
alkalinity demonstrate that the painting was applied in the al fresco technique on the fresh mortar. The pigments used 
for the frescoes were: ochre, red ochre, cinnabar red, azurite blue, earth green, wooden charcoal black, limewash 
wh ite, brown ochre and gold ink. 
Important areas of painting in the naos and pronaos show efflorescence of gypsum and nitrates . 

OUTSIDE PAlNINGS-SAMPLE PLACES 
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2.3. THE CHURCH OF SUCEVIŢA MONASTERY 

Number and date ofthe bulletin: Bulletin of chemical analyses No. 06of13.03. 2006 

Analyzed edifice: 
Aim of the analysis: 

Sample taken by: 
Chemical analyses carried out by: 

Tbe churcb of Sucevita Monastery, Suceava county 
Samples of the frescoes ins ide and outside the church 

Cbemist engineer Ioan lstudor and professional restorer Geanina Roşu 
Chemist engineer Ioan Istudor 

SAMPLES TAKEN IN TliE pronaos 

No. of 
the Sampling 

Sampling area Type of sample Resuit of the analysis 
sample location 

1 Southern Background of the sky blue Enarnel blue (cobalt silicate, potassium and 

wall pigment aluminum) app lied on the layer of black wooden 

charcoal 
2 Northern Scene "St George in the blue Enamel blue (cobalt si licate, potassium and 

wall Prison", background pigment aluminum) app lied on the layer of black wooden 

charcoal 
3 Southern Decorative motive green pigment "green earth" pigment (hydro-silicate of Fe, Mg, Al, 

wall K) app l ied on the layer of black wooden charcoal 

4 Southern Scene with a ship (on green pigment "green earth" pigment (hydro-silicate of Fe, Mg, Al, 

waJI the pillar), backgroLmd K) appJied on the layer of black wooden cbarcoal 

5 Southern Scene witb a ship (on the red pigment "red ochre" pigment ( clay pigmented with anhydrous 

wall pillar), stripes iron oxide) 

6 Southern "St Nicholas" scene, red pigment cinnabar red pigment (mercury sul fur, HgS) 

wall decorative 

7 Southern Vegetal motives on the red pigment cinnabar red pigment (mercmy sulfur, HgS) 

wall western piJaster I de vest 

8 Southern Drapery Black pigment black charcoal pigment 

wall 
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SAMPLE S T AKEN I N THE NAOS 

No. of 
Sampling 

the Sampling area T ype of sample R esuit of the a nalysis 
sample 

location 

1 South apse Background of the green pigment "green earth" pigment (hydro-sil icate of Fe, Mg, Al, 

"eartb" K) 
2 South apse geometric decorative green pigment "green earth" p igment (hydro-si licate of Fe, Mg, Al, 

motive K) 

3 Western wa ll Near the door, green pigment 

background 
"green earth" pigment (hydro-si licate ofFe, Mg, Al, K) 

4 Western wall Vestments ofthe angel green pigment "green earth" pigment (hydro-si licate ofFe, Mg, AL 

K) 
5 Western wall Near the door, stripes red pigment 

cinnabar red pigment (mercury sulfur, HgS) 

6 Western wall geometric motive red pigment "red ochre" pigment (clay pigmented with anhydrous 

iron oxide) 

7 Western wall Voti ve painting w ith red pigment cinnabar red pigment (mercury sul fur, HgS) 

Gheorghe Movi.l ă, 

vestment 

8 Western wall vestment, saint on Yellow yellow "ochre" pigment (clay pigmented with 

the vault above the pigment hydrated iron oxide) 

cioor 

9 By the Intona co intonaco made of limewash mortar and tows, 5 mm 
South apse 

window mortar thick 

SAMPLES TAKEN IN THE TOWER OF THE NAOS 

No. of 
t he Sampling 

Sampling a r ea 
Type of 

R esuit of t he a nalysis 
sample location sample 

I Register l vestment prophet red pigment cinnabar red pigment (HgS) cinnabar red pigment superficially 

Solomon a ltered into black (meta-cinnabar) 

2 Register 1 propbet Solomon, Layer of Golden sheet applied on a red oily mixion, made oflead minium 

star on the metal I ic (Pb3Q4) and red ochre ( clay pigmented with anhydrous iron oxide) 

background yell ow oo a 

symbolizing the sky black 

background 

3 Register l prophet So lomon, Layer of Golden sheet applied on a red oi ly mixion, made oflead minium 

halo meta llic yellow (Pb304) and red ochre (clay pigmented with anhydrous iron oxide) 

4 Register 2 Painting of an angel, green pigment green pigment malachite [CuC03.Cu(OH)2] applied on a black 

background wooden charcoal background 
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5 Register 3 prophet Jeremiah, green pigment Artificial copper green pigment (bas ic copper acetate) 

vestment 

6 Register 3 prophet Jeremiah, green pigment "green earth" pigment (hydro-silicate of Fe, Mg, Al, K) applied on 

vestment an ochre colour 

7 Register 3 propbet A vacum, blue pigment Enamel blue (cobalt silicate, potassium and aluminum) applied on 

background tbe layer of black wooden charcoal 

symbolizing the sky 

8 Register 3 propbet Zachariah, redpigment cinnabar red pigment (HgS) superficially altered into black 

stripe (meta-cinnabar) 

9 Register 3 prophet Zachariah, Brown pigment pigment made of red ocbre and wooden charcoal black 

vestment 

10 Register 3 prophet Zachariah, White pigment Pigment made oflimewash white (CaC02) 

ligbt hues of the 

vestment 
11 Register 2 Scene with angel, red p igment Colour made with red ochre pigment (clay p igmented with 

background anhydrous iron oxide) 

symbolizing the 

"earth" 

12 Register 2 Apost ie Peter, red pigment Colour made with red ochre pigment (clay pigmented with 

vestment anhydrous iron oxide) 

13 Register I prophet eftlorescence Tbe efflorescence contains sulfates (gips7 CaS04 • 2H20 ) and 

Solomon on blue nitrntes ( N03 ") on a backgrotmd made of enamel blue. 

background 

14 Register 2 Scene with red pigment cinnabar red pigment (HgS) alterat superficia l în negru 

angel, stTipe (metacinabru) 

15 Register 2 Seraphs efflorescence efflorescence on enamel blue background contain ing nitrates 

on blue (N03") 1 OOO rng/100 g etl Su lfates (SO/ ') 3000 mg/I 00 g efl. 

background Chlorures (CI") 100 mg/100 g efl. 

16 Register I Cherubs by efllorescence etllorescence containing nitrates (N03) 660 mg/100 g. etl 

Evangelist Mark Sulfates (SO/ ") 2660 mg/100 g. efl Ch lorures (Cl) are absent 

17 Register 1 cherubs, background green pigment artificia l copper green on a background painted with black 

cbarcoal 

SAMPLES TA.KEN lN THE CHANCEL 

No. of 
the Sampling 

Sampling area 
T ype of 

R esuit of the analysis 
sample location sample 

1 Southern wall Painting "St. green pigment "green earth" pigment (hydro-silicate of Fe5 Mg, Al, K) 

Evghenie", applied on a layer of black charcoal 

background of the 

"earth" 
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No. of 
the Sampling 

Sampling area Type of sample Resuit of the analysis 
sample location 

1 Western scene "Joachim the green pigment "green earth" pigment (hydro-silicate of Fe, Mg, Al, K) 

wall Righteous", background of applied on a layer of black charcoa l 

the "earth" 

2 Western scene "Joachim the green pigment "green earth" pigment (hydro-silicate of Fe, Mg, Al, K) 

wall Righteous", decorative applied on a layer of wooden charcoal black 

motive 

3 Western scene "Joachim the red pigment Cinnabar red pigment (mercury sulfur, HgS) 

wall Righteous"„ vestment 

4 Western scene "Joachim the red pigment cinnabar red pigment (mercury sulfur, HgS) 

wall Righteous", stripes 

5 Western scene "Joachim the Brown colour Colour made of ochre ( clay pigmented with hydrated 

wall Righteous" , vestment iron oxide), red ochre (clay pigmented with anhydrous 

iron oxide) and wooden charcoal black 

SAMPLES TAKEN JN THE EXONARTEX 

No.of 
the Sampling 

Sampling area Type of sample Resuit of the analysis 
sample location 

l Western wall drapery intonaco intonaco made oflirnwash mortar with tows. 

2 Eastern wall drapery green pigment 
"green earth" pigment (hydro-silicate of Fe, Mg, Al, K) 

applied 0 11 a layer of wooden charcoa l black 

3 Eastern wa 11, scene "Last green pigment "green earth" pigment (hydro-silicate of Fe, Mg, A l, K) 

to the south J udgrnent", applied 011 a Layer of wooden charcoa l black 

background 

4 Eastern wall , scene "Last red pigment red ochre (clay pigmented with anhydrous iron oxide) 

to the south Judgment", the applied 011 a layer of wooden charcoal black 

fire of hell 

SAMPLES TAKEN IN THE SOUTHERN PORCH 

No. of 
the Sampling 

Sampling area 
Type of 

Resuit of the analysis 
sample location sample 

1 South-westem Apocalypse, blue Enamel blue pigment (cobalt, potassium and aluminum 

pillar northem wall, pigment si licate) applied on a layer of wooden charcoa l black 

background of the 

« sky » 
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2 

3 

4 

5 

6 

7 

130 

South-western Apocalypse, northern red pigment 

pili ar wall, apocalyptic 

animal 

South-westem Scene oftbe Brown colour 

pili ar Apocalypse, northern 

wall, angel wings 

South-westem Scene oftbe green 

pi Ilar Apocalypse, northem pigment 

wall, background of 

the « earth » 

South-westem Apocalypse, northem redpigment 

pillar wan, stripe 

South-westem Apocalypse, northem Yellow 

pi Ilar walJ, moon pigment 

South-western Apocalypse, nortbern green 

pi Ilar wall, wings of an pigment 

apocalyptic animal 

LOCATION OF SAMPLING 
IN THE SOUTHERN PORCH 

red ochre (clay pigmented with anhydrous iron oxide) 

Colour obtained from the red ocbre pigment and t11e 

wooden charcoal black 

"green earth" pigment (hydro-silicate of Fe, Mg, Al, K) 

applied on a layer of wooden charcoal black 

ciru1abar red pigment (mercury sulfur, HgS) 

ochre (clay pigmented with hydrated iron oxide) 

"green earth" pigment (hydro-silicate of Fe, Mg, Al, 

K) applied on a layer of red ochre 
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4. RESEARCH OF THE MICROBIOLOGI CAL GROWTH ON THE SURF ACE OFTHE WALLS. 
LABORATORY ANALYSES AND BIOCIDE TESTS 

The microbiologica) analyses were excerpted from the Testing 
Report of the Biology Laboratory of S.C. ICPE-CA S.A 
Bucharest, prepared in 2002. They were prepared in orderto 
establish an adequate biocide protection and are part of the on
going restoration activities. The isolation and identification of the 
existing microflora on the samples collected from the plinth, the 
exterior masonry and the interior frescoes ofthe church of St 
Nicholas in Balinesti were carried out by a team of restorers 
together with the researchers of the above laboratory. The sam
pling on the field was done by CERECS ART, whose represen
tatives also took photos ofthe in situ aspect ofthe concerned 
areas. 
The samples were processed at ICPE-CA, where the following 
operations were carried out: thermostat treatment, cultivation on 
various culture environments, isolation and identification of the 
microflora, determining the microscopic aspects, taking photos 
ofthe colonies of microscopic fungi inPetri pots, with the help of 
CERECSART. 

The samples were taken on the exterior walls of the 
church, in the area of the plinths of northem and southem fa9ades, 
at the levels ofthe stone, mortar and brick, but also from the 
interior walls of this historical monument which is the Church of 
Balinesti, Suceava county. 
The samples were taken as it follows: 4 samples on the western 
fa9ade, plinth, 3 samples on the northern fa9ade, plinth and ma
sonry and 8 samples inside the church, marked as lB, 2B, 3B, 
4B, SB, 6B, 7B, 8B in the following rooms and areas ofthe 
church: 

- Narthex eastern wall, register with scenes of the Life 
of St Nicholas - sample 7B 

- Narthex, western wall, register of the Ecumenica! 
Councils, under the staircase (to the north)- sample 8B 

- Nave, western wall, register ofthe Passion, above 
the Votive painting- sample lB 

- Nave, western wall, register ofthe drapery, zone of 
rising damp - sample 2B 

- Nave, southern wall, scene of Peter s Denia/ -
sample3B 

- Nave, western wall to the north, register of the 
Passion - sample 4B 

- Nave, western wall to the north, register ofthe 
drapery - sample SB 

- Chancel, register of the drapery, to the north -
sample6B 

The works took place in three main phases: 
- collection, macroscopic observation and direct 

isolation of the samples in situ; 
- laboratory processing ofthe samples; 

- biocide tests in situ, and monitoring the efficiency 
intime of the treatment 

MACROSCOPIC OBSERVATIONS CONCERNING 
THE DEGREE OF COVERING 

WITH MICROFLORA AND LABORATORY 
OPERATIONS 

The direct isolations were done in small bottles for penicillin 
with a cork and a needle, so to capture a fertile environment, 
obtained from agar-tumed potato. Lichens were collected in 
small boxes with covers, each with its own number. 
The selected samples were processed as it follows: 
The small bottles with the potato environment, used for the 
direct isolation ofthe microflora (microscopic bacteria and 
fungi) were placed as such in the thermostat, at the tempera
ture of30°C ± 2°C and RH of about 90%- l 00%, to stimu
late their growth and development. To asset the condition of 
the lichens, the aspect of the collected samples was corre
lated with the aspect in situ, as shown in photographs of the 
sampling areas. 
To carry outthe laboratory operations, the following before
hand steps were necessary: 
-sterilization ofthe glass items: test tubes, Petri pots, etc. 
-preparation of the three cui ture environments, potato, malt 
and Czapek in Erlenmeyer pots, pouring in test tubes and 
Petri pots, humid sterilization of the test tubes and Erlenm
eyer pots in the autoclave; after a S-7 day-incubation period 
in the thermostat, in conditions favorable to the growth and 
development of microscopic fungi, isolations were do neon 
the potato environment in the small bottles by successive re
picking samples and placing them in test tubes containing a 
potato environment, in view of their purification. 
Also, starting with the Sth day ofincubation, the cultures were 
daily or every other day observed, macroscopic observa
tions being done with the eye and the magnifying glass, with 
regards to the aspect and colour of the cui ture as well as with 
regards to the growing speed in the three culture environ
ments, the back of the colony and its colour, the possible 
presence of an exopigment in the culture environment. 
Cultures were also analyzed by microscopic observations at 
the stereomicroscope ( with the magnifying power of x SO), 
andin order to identify some of the isolated species micro
scopic preparations were done. ln order to take photographs 
of the colon ies of pure microscopic fungi, these were culti
vated in Petri pots, on a potato environment or in a Czapek 
environment, pending on the species. 
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Biocide tests done with Sintosept QR15, 4% active substance 

MICROFLORAPRESENT ON THE SAMPLES TAKES FROM THE INTERIOR FRESCOES 

Code of 
" in s itu "aspect aspect and colour ofthe lsolated and/or ident(fied 

the Sampling location 
and colour colonies on the environment .species ofculture 

sample 

lB Nave, western wall, White vei l, - negative - negative 

to the south , register humid, and soft 

of the Passion, above when touching 

the votive painting 
28 Nave, western wall , White area, - milky wbite colony - un tip de bacterie 

to the south , reg ister slighlly pink - grey - I ight g reen colony -Aspergillus sp.2. 

of the drapery, area of with a vellow-orange back 
- grey - dark blue colony with -Aspergillus sp.3. 

rising damp 
white marg ins 

- white co lony with a sk.in-like - Aspergillus sp. 4 

puffy grev back Altemaria so. 
38 N ave, southcrn wall, White voii, soft -White-ochre colony - a type of bacteria 

scene of Peter's when touching - White colonv - a species of Actinomycete 
Yellow - ochre co lony with a - Aspergillus .sp. I (poss ibly 

Denial 
cvclamen back Asoerzillus ochraceus) 
-olive colony with a yellow 

pack - Penicillum sp. / 
- blue-green colony with white - Penicillum sp.2. 

margins and sligh.ntly coloured 

back 
- blue-green colony with pink.- - Penicillum chrysogenum 

cyclamen exo pigment 

-colony oliv - Clado.sporium herbamm 
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48 Nave, western waU, White soft veil - mi lky white colony -Actinomycete 

to the north, register - dark grey colony with a - Hyphomycete, possibly 

of the Passion 
puffv aspect and black back A ltemaria 
- I ight green colony -Aspergi!Lusjlavus 

58 Nave, western wa tt , Area pink-brown , - whitish co lony - a species of bacteria 

to the north, register soft when 

ofthe drapery toucbing 
68 Chancel, register of Area p ink-brown, - whitish colony -a species of bacte ria 

the drapery, to the soft when - green-yellowish colony - Aspergillus .fiavus 

north touching 
- blue-green co lony with white - P enicillium sp. 2 

margins and coloured back 

- o live colony with a yellow - Penicillium sp. I 

back 
- blue-green colony with a -Penicillium chrysogenurn 

pink-cyclamen back 

- yeLlow-green co lony, -Penicillium sp.3 

Fi lament of orange reddish - a non-identified parasite 

hyphae species 
78 Narthex, eastem wall, White area, drier lnitially big colony with dusty Altemaria alternata 

2 11
d register from when touching grey beige aspect , with a skin-

down, with scenes of like brown-black back 

the Life of St 

Nicholas 
8B Narthex, western White area, dry - big co lony, white and puffy -A ftemaria 

wall , under the stair vei I on the margins, and beige gray 

to the north, register in the midlle, with a skin-like 

of the Ecumenica! brown-black back 

Councils 
- olive colony - Cladosporium kerbarurn 

Species of VERRUCARIA Species of LECANORA ATRA 
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No. qfthe Sampling location Macroscopic aspect ldentijied species 

sample 

l. Plinth, west fac;:ade Dark black lichens, of small dimensions Verrucaria sp. 

2 Plinth, west fac;:ade Grey-bluish aspect on the exterior and green to Lecanora sp. 

the interior, of small dimensions 

3. Plinth, west fac;:ade Ochre aspect with green margins and orange Xanthoria panetina 

centre, of big dimensions 

4 Plinth, west fac;:ade Lichens of grey-brown aspect with black Lecanora atra. 

bod ies of fructification 

5. Plinth, north fac;:ade Flower petal-like lichens, 2 types: white-grey, Parmelia sp. 

grey-green Physcia.sp. 

6. Wal I, north fac;:ade Lichens with black-brown aspect, powder Rhizocarpon .sp. 

7. Wali, north fac;:ade Small lichens, with white-grey-bluish aspect Lecanora .sp. 

with dark cold grey bodies of fructification 

VARI O US SPECIES OF LICHENS GROWN ON THE PLINTH OF THE CHURCH 

Species of PHYSCIA Species of PARMELIA 

Species ofXANTHORIAPARIETTNA 
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BIOCIDE TESTS ON THE EXTERIOR STONE SOCLE 

BIOCIDE TESTS CARRIED OUT ON THE EXTERIOR SURFACES, ONTHE STONE PLINTH 
OBTAINED RESULTS 

The species isolated from the samples taken of the interior fres
coes, the sampling location, the aspect and colour of the colo
nies in the culture environment, as well as otherremarks are syn
thesized in grid no. l. The species isolated from the samples 
taken of the exterior surfaces, from the pi inth and masonry, the 
sampling location, the aspect, colour and other macroscopic re
marks are synthesized in grid no. 2. There were isolated 7 spe
cies of I ichens out of which onJy 5 were identified. ln the case of 
the foi iose I ichens (Paimel ia and Xanthoria parietina, for instance, 
their rhizoids (roots) forma compact but superficial cover, with
out penetrating inside the stone. Crusty lichens (Lecanora atra, 
Verrucaria s. a.) are almost an integral part of the stone. They 
use the existing fractures in the material or even cause new fis
sures by the production of organic acids. ln this latter case, the 
biocide treatment is more difficult (Oria!, G, 1988). The micro
biologica! analysis of the samples in grid no. 1 indicates the fol
lowing: 

14 species of microscopic fungi were isolated out of 
which 11 were identified, as it follows: five species of Aspergillus 
and among them mention should be made of Aspergillus 
ochraceus and Aspergi I lus flavus; four species of Peruci 11 iwn, and 
among them Penicillum chrysogenwn; Alternaria alternata and 
Cladosporiwn herbarum. Four types of bacteria and two spe
cies of Actinomycete were al so identified. 

The most investigated areas were: naos, western wall, 
to the south, register of the drapery; naos, southern wall, and the 
chancel, register of the drapery, to the north. 

The areas coloured in brown pink in the naos and chan
cel ai·e also due to the species offungi with the back coloured 
in yel low or cyclamen or with the cyclamen pink exopigment: 
Aspergillus sp. 1 and 2; Penicillium sp. 1 and 2; and P. 
chrysogenum. 

CONCLUSIONS AND RECOMMENDATIONS 

The microbiological analyses showed a strong microbial load 
especially inside the church: naos, western wall to the south, 
register of the drapery, naos, southern wall and chancel, regis
ter of the drapery. Simiiai·ly, the plinth and exterior masonry 
are strongly covered by various species oflichens. The ad
equate biocide protection needs tobe established. It needs to 
be non-toxic and non-pol luting, so that it does not affect the 
murals. Therefore, we recommend the continuation of the bio
cide treatrnent with Sintosept QR 15, which proved very useful 
during the in situ investigations, both for the interior and for the 
exterior frescoes. 
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