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HCTIPABKE ¥ TEKCTOBHUMA / CORRECTIONS IN THE TEXTS

Y paay konerunuue Cawe Jparyrunosuh KomatuHe cy niocrasibere pedepenie:
In the work of colleague Sanja Dragutinovic Komatina, references are omitted:

Pedepenue/ References:
-Bemmmin, Credan (2016): Konsepsatopeko-pectayparopeko obpasosame n obyka y byrapekoj — Mcropuja, passoj u
n3azosn, Mozepna xonsepsaunja 4, Haunonanun komurer ICOMOS, Beorpaz, ctp. 43-50.
-ENCoRE (2001): Clarification of Conservation/Restoration Education at University Level or Recognised Equivalent,
ENCoRE 3rd General Assembly 19 - 22 June 2001, Munich, Germany.
-Sunara, Sagita Mirjam (2018): Formaliziranje i institucionalizacija programa izobrazbe restauratora u prvoj polovici 20.
stoljeca, Simpozij Skolovanje konzervatora restauratora: juce, danas, sutra, Umjetnicka akademija u Splitu, str. 6-7.

Hcenpaske n3spuene on crpane ayropa/ Corrections made by the author:

Y paay xonernanne Munene Maprurosuh cy samemena umena yaytopa y pedepHuama:
In the work of colleague Milena Martinovic, the names of the authors in the references have been replaced:

-Wsanosuh, A, (2015): JY Hapomuu mysej Lpue Tope (Mysejcka gokymentaumja), Maprasopsh—Musena, Msanosnh,
Anexcannap, Konzepsaropcku npojexar 3a crnposoljerse KOH3ePBATOPCKHX Mjepa HAa KyATYpHOM 100py, bubnuorexa
Herap I Ilerporuh Bherow, Lerumwe 2015, 16-24;

-Heanessh—A; Maprunosuh, M, (2015): JY Hapomuu mysej Lpue Iope (Mysejcka moxymenrammja), Maprunosuh,
Munena, KonsepBaTopckn npojexar 3a ciposoljerse KOH3EPBATOPCKHX Mjepa Ha KyaTypHOM no6py, buGmnorexa IMerap 11
[etposuh herom, Letume 2015, 16-25;

V3 BEIMKO MIBHELCHC KOMEraMa KO/ KOJHX j& MPHIHKOM NPEToMa TCKCTA JOLINO 10 IPELIaka, y HMe
YPeIHUINTEA, H3BHELCHC H HCIPaBKe Hamucao ypeanuk Anexcannap Tomoposub.
With a big apology to colleagues where errors occurred, the editor Aleksandar Todorovi¢ wrote an apology and

correction on behalf of the editorial board.
¢ nomrosameM / with respect
ypeanuk / editor
Aleksandar Todorovvic



THE INTERNATIONAL COLONY OF CONSERVATORS, RESTORERS AND MUSEUM WORKERS 2019.

Y Mysejy Ha otBopeHom ,,Ctapo ceno”
Cuporojron2019.TrommHe je Kao My3€jCKH ITporpam
oJlpKaHa yeTBpTa IO perdy, a mpBa MehyHaponHa
KOJIOHHMja  KOH3epBaTropa, pecraypartopa W
My3€jCKuX pagHuka. Y nepuony ox 21. no 25. maja
OZIP’KaHO je 0OCAMHAECT MPeAaBama O PA3ITHIUTHM
TeMaMa 13 00J1acTH KOH3epBallyje, pecTaypaiuje u
YOIIIITE MY3€0JIOTHj€.

[IpencraBuna cy ce aBa myseja: Myse] Ha
orBopeHoM ,Etap” wu3 Tabpoma, PemyOnuka
Bbyrapcka, wu 3aBuuajum wmysej wu3 I[lpuboja,
Peny6nuka Cpb6uja. OapikaHe Cy J1Be paaHOHHIIE:
LAHOpaupBena  u uH}palpBeHa
dororpaduja” u ’Ynorpeda HUTpEKC cucTEMa Y
KOH3€pBallj1 TEKCTWIHUX U JPBEHUX MpeaMeTa’.
ToBopui0 ce O MHCTUTYLHMOHAJIHO] Capajiiby,
npobiemMrMa M ycmecuMa Kao M O capajambi H
nmoBe3uBamy Kosiera. KoJoHMjy je ocuM Tpoje
yuecHHKa u3 byrapcke mocermna u rpyma of
NETHAeCT KoJlera M3 HUXOBOI Myseja. OBoM
npuiaukoM cy komere u3 CpOuje mosBaHe Ha
MelyHapoaHu KoHrpec koju he ce ompxkaru y
My3ejy Ha orBOopeHOM ,.ETap” y okToOpy oBe
roguHe. M oBora myta roctu KoJIOHHje Ccy OuiM
npogpecopu Mapujana Tomoposuh u Jenena
I'yckuh ca yuenunnma Cpeambe yMETHUUKE IIKOJIE
u3 Yxuna (Pemy6nuka Cpouja).

JJa’)KHa

XKenumo na 3axBaquMoO Kojerama KOJU HUCY
Mormu JohM Ha KOJIIOHM]Y, a TOCIAIH Cy CBOje
paznoBe 3a 30opHukK. To cy konere ca TexHosomkor
dakynrera VYauBepsurera y Hosom Cany wu3
JlaGoparopuje 3a uCHHUTHBame MaTepujajia y
kyatypHoMm Hacnel)y: Cuexana Byuweruh, Jamya
Panorajen, bojan MusseBuh, John Milan van der
Bergh, xao u xonermnuna Jlanmena Kopomnuja-
IlpxBewakoB U3
takohe n3 Hosor Cana, Cnobonanka Kmauap u3
3aBuyajHor myseja [Ipu6oj u Munuia Mupkosuh
n3 EtHorpadckor myseja y beorpay.

lanepuje Marune cprcke,

ayTOp M pyKOBOJMIIALL IIporpama

Anexkcannap Tomoposuh

This year again, as a part of a regular
museum’s program, the International Colony of
Conservators, Restorers and Museum Workers
was held in the open-air museum “Old Village”,
Sirogojno. From the 21st to the 25th of May,
eighteen lectures were held on various topics
in the field of conservation, restoration and
museology in general.

On this occasion, the two museums were
presented for the first time: the Open Air
Museum “Etar” from Gabrovo, Bulgaria and
the Regional Museum of Priboj, Serbia. There
were two workshops - the one on infrared and
false infrared photography and the other one
dealing with the usage of Nitrex system in the
conservation of textile and wooden objects. We
discussed institutional cooperation, problems
and successes, as well as further cooperation
among colleagues. Beside three participants
from Bulgaria, the colony also hosted a group
of fifteen colleagues from their museum. On this
occasion, we were all invited to an international
congress which is taking place at the Museum
of Etar in October. Not for the first time, the
guests of the colony were professors Marijana
Todorovic and Jelena Guskic with their students
from the Secondary Art School from UZice
(Republic of Serbia).

We also want to express our gratitude to those
who unfortunately could not attend this year’s
colony but who sent their papers for the collection.
They are colleagues from the Laboratory for
researching materials in cultural heritage of
the Faculty of Technology, University of Novi
Sad: Snezana Vuceti¢, Janjua Ranogajec, Bojan
Miljevi¢, John Milan van der Bergh as well as
Daniela Koroli-Crkvenjakov from the Matica
Srpska Gallery also from Novi Sad, Slobodanka
Klacar from the Regional Museum of Priboj and
Milica Mirkovi¢ from the Ethnographic Museum
in Belgrade.

The author and the programme manager
Aleksandar Todorovi¢
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AHAJIM3A TIPOTEMHCKUX BE3UBA Y
YMETHUYKUMAEJIUMAIIPUMEHOM
INPOTEOMMUKE U MACEHE
CIIEKTPOMETPHJE

Tatjana M.Tpunkosuh,

PenyOnmudku 3aBoj 3a 3alITUTY CIIOMEHHKA KYJITYpe,
Bbeorpan

tatjana.tripkovic@heritage.gov.rs

Casxkerak: [IpoTenHuM u3 NpPUPOTHUX H3BOPA,
MPUCYTHH Yy Pa3IUYUTAM TIpeIMETHMa KyJITYpPHOT
Hacmeha — ciaMkama, pPyKONMCHMA, TEKCTHILY,
apXEeOoJIOIIKNM Haja3uMa — MOTY Ce MICHTH()HUKOBATH
IIPUMEHOM  CaBPEMEHHX OHMOXEMH]CKHX METOa.
OBe wMerome TmoOApa3yMeBajy TPHMEHY MaceHe
cnekTpoMetpuje, 3acHoBane Ha MALDI ili ESI
TEeXHUKaMa jOHM3aIMje, Kao M OMOMH()OPMATHUKIX
alara 3a aHaIM3y MenTHaa MJOOMjeHMX HaKOH
SH3MMCKEe XHJIpONM3e BEOMa MallMX Yy3opaka
(mamu ox 1 mg) GojeHor cmoja. Mpentndukanuja
IIPOTENHA je BHCOKocmenupudHa W Moryha dYak u
KOZ BEOMa CTapux M JAETpajpaHHuX y30paka, jep
HE 3aBHCH OJ IEJOBUTOCTH mpoTenHa. [lorpedHO
jé WICHTHU(WKOBATH HajMame JABA IENTHIAA HEKOT
MIPOTEMHAa HA OCHOBY IbHXOBHX TaHAEM MAaceHHX
cnekrapa (MS/MS) kako 6m mpeHTH(MKanuja Owia
moysgaHa. Y OBOM paly JarT je TpHKa3 MeTone
koja moxpasymeBa mnpumeny MALDI-TOF/TOF
ili ESI-LTQ-Orbitrap MaceHmx aHamm3aTopa 3a
nAeHTH(UKANN]y TPOTEMHCKUX BE3MBA MPHCYTHUX Y
0ojeHoM ci1ojy. Y y3opIMa ukoHa u3 19. Beka Ha 0Baj
Ha4¥H je yTBp)eHO MPHCYCTBO MPOTEHHA KyMaHIIeTa
u roBeljer xomareHa.

Kiby4yHe peuyn: npoTenHcka Be3uBa, IPOTEOMHUKA,
MALDI-TOF/TOF, ESI-LTQ-Orbitrap, Temnepa

Peu ,,nmporeomuka” (eHII. proteomics) o3Ha4YaBa
rpaHy OMoxeMHjeKojarpoydaBarpoTenHe, ykbydyjyhu
BUXOBY HMJCHTUQHKANMjy, KBaHTHUQUKALW]Y U
Moandukanuje (MOCTTPaHCIAIMOHE U XEMHjCKe)
[1]. IlporeoMuka moxmpasymMeBa OICEXKHY CTYAHjy
NPOTEHHA, BHUX0BE CTPYKType U QpyHKIHje. CaBpeMeHe
METOJIe IIpOyYaBarba KOMIUIEKCHUX TPOTEHHCKHX
CMella  MojApa3yMeBajy  HMHTErpanyjy  TEeXHUKa
MaceHe CIIeKTPOMETPHje BHCOKE OCETJBHBOCTH U
OuonH(pOpMaTHUKUX anata 3a o0paay W aHaIu3y
reHepUCcaHuX mojaraka [2].

[lporerHM W3 pPa3MTUUUTHX TIPHUPOAHUX H3BOpA
YecTo Cy TPHCYTHH Kao BE3WBA y YMETHHYKHAM
cllMKaMa W JpPYyrUM YMETHHYKHM IIpeMEeTHMa.
Wnentnduxanuja NMpoTEMHCKUX BE3WBa y CIHMKaMa
MOXE C€ TMOCTHhM aHaIM30M TeNnTHaa, TOOWjCHUX
XUJPOIM30M TPUIICHHOM, IPUMEHOM METOJla MaceHe
CIeKTpoMeTpuje W  OumoMH(OpMATHUKUX  asara.
[TybnukoBaHM Cy pajgoBH y KojuMa je NpHMEHeHa

ANALYSIS OFPROTEIN BINDERSIN
ART WORKS USING PROTEOMICS

AND MASS SPECTROMETRY

Tatjana Tripkovic¢

Republic Institute for the Protection of Cultural
Monuments, Belgrade

tatjana.tripkovic@heritage.gov.rs

Summary: Proteins from natural sources, present
in various objects that are considered cultural heritage
like paintings, manuscripts, textile, archaeological
findings - can be identified by applying modern
biochemical methods. These methods include the
usage of mass spectrometry based on MALDI or
ESI ionization techniques, as well as bioinformatic
tools for peptide analysis obtained after enzymatic
hydrolysis of very small samples (less than 1 mg)
of the painted layer. The identification of proteins
is highly specific and possible even in very old
and degraded samples, as it doesn’t depend on the
integrity of the protein. It’s necessary to identify
at least two peptides of a protein, based on their
tandem mass spectra (MS / MS) in order to make the
identification reliable. This paper shows an overview
of a method that involves the application of MALDI-
TOF / TOF or ESI-LTQ-Orbitrap mass analyzers
to identify the protein binding agents present in the
painted layer. This way, in the samples of icons from
the 19th century, the presence of yolk protein and
beef collagen protein was confirmed.

Key words: protein binders, proteomics, MALDI-
TOF / TOF, ESI-LTQ-Orbitrap, tempera

The word “proteomics” refers to a branch of
biochemistry that studies proteins, including their
identification, quantification and modification
(posttranslational and chemical) [1]. Proteomics
implies an extensive study of proteins, their structure
and functions. Modern methods of studying complex
protein mixtures involve the integration of high-
sensitivity mass spectrometry and bioinformatics
tools for processing and analyzing generated data [2].

Proteins from various natural sources are often
present as binders in paintings and other art objects.
Identification of protein binders in paintings can
be achieved by analyzing peptides obtained by
hydrolysis of trypsin, using mass spectrometry and
bioinformatics methods. There are published works
in which the MALDI-TOF / TOF mass spectrometry
[3] was applied, as well as the ESI tandem mass
spectrometry on the LTQ-Orbitrap analyzer with the
accuracy of several ppm peptide determination [4].

In order to develop the method and define
parameters of the analysis, it was necessary to
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MALDI-TOF/TOF wmacena cnekrpomerpuja [3],
kao u ESI tannem macena crnekrpomerpuja Ha LTQ-
Orbitrap ananuzatopy y3 NpelU3HOCT ofapehrBama
Maca TenTH/Ia Off HeKOJIMKO ppm [4].

Kako Ou ce pa3Buna Meroja u JeduHUCATH
napaMeTpu aHaju3e, OnIo je HEONMXOAHO aHATTU3UPATH
ceT pedepeHTHHUX MPOTEHHCKHX MarepHjaia Koju Cy
TPaIUIMOHAIHO KOPUIINEHN 3a CIUKambe TEXHUKOM
TeMmIrepa — jKyMmaHile, OellaHIle, TyTKajo, MPOTEHHHU
mieka. [IpoTenHu U3 MpOTEeHHCKUX BE3UBA CH3UMCKU
CY XUAPOJIM30BaHH OMONY TPUIICHHA 10 IENTUAA, TPU
YeMy CBaKH OJ1 MPOTEHHA Y BE3UBY Jaje crielu(uiHu
CeT MeNnTHAa T3B. OTUCAK IIPCTa Maca MenTuaa (eHml.
peptide mass fingerprint, PMF). PMF cnekrpu
canmajy ce MALDI-TOF maceHUM CIEKTpOMETpOM
W aHanu3upajy ononHdpopmarnykum meronama. PMF
CIEKTpU caapke caMo HH(OpMaIujy O OJHOCHUMA
Mace ¥ HaeJleKTpHcama (m/z) menTuia y CMeIy, na
ce WIeHTU(HKaIMja MPOTEMHa MOCTIKe rnopehemem
CHHMJbCHUX CIIEKTapa Ca TEOPHjCKUM CIEKTpUMa
y 0a3u momaraka y3 momoh OHOMH(OPMATHUKHX
anara. Hakon PMF ananuse cHUMJbEHHM Cy TaHAEM
maceHu crnektpu (MS/MS) nentupa xoju cy ganu

HajUHTEH3WBHHje TMHKOBe, TnpuMeHoM MALDI-
TOF/TOF ananuszaropa. HaknamnoM mpeTparom
0aze monaraka UACHTH(UKOBAaHE Cy CEKBCHIE

AMUHOKHCEJIMHA Y TenTHauMa. TaHmeM MaceHa
CIeKTpoMeTpuja omoryhaBa Jna CBakd TENTU]
Oyle okapakTepucaH HE caMO OJHOCOM m/z, Beh u
BHUCOKOCTICHU(UYHUM HAYMHOM (PparMeHTanuje —
(parMEHTAIIMOHUM CIIEKTPOM. AJITOpPUTAM TMOpPEIH
CHUMJbCHE (PparMeHTAI[MOHE MaceHe CIIeKTpe ca
TECOPHJCKUM WM  peaTHuM  (parMeHTAIMOHUM
CICKTpUMa TO3HATUX CEKBEHIM mentuaa. Ha oBaj
HaynMH Moryha je HemBOCMHCIICHA HICHTHU(DUKAIM]a
NpOTEeMHAa Ha OCHOBY Mayor Opoja menTuaa y
KOMIUIEKCHHM CMeIllaMa, Yak W M3 HEOYCKHBAHUX
Marepujajia, I0J yCJIOBOM Ja Cy TH HpPOTEHHHU
CEKBEHIIUPAHHU U Jia ce Hayase y 0a3u rojaraka.

[Ipe Hero mTo je mocTynak MpUMEHEH Ha aHAIN3Y
y30paKa cTapux CIIUKa, IPOBEPEH je M ONTHMU30BaH
Ha HEKOJIMKO MOjesia y3opaka MPUIPEMJbEHUX Of
NPOTEMHCKUX BE3MBa M MCTOPHjCKUX ITMTMEHATa
— JKyMaHLle M TYTKaJO y KOMOWHAaIMjU ca IMHK
okcugoM u T1BOokhe (III) oxcumom. Ilpumrkom
IpUIpeMe Mojiea y30paka 3a aHaJIu3y MpoIeaypa je
MaKCHMAaJIHO TOjeIHOCTaB/beHa KaKo OM Ce CMarmbHO
ryourak aHanuTa. OBUM IOCTYIKOM YCIELIHO CYy
uIeHTH(UKOBaHA TIPOTEMHCKA Be3WBa y MOJell-
y3opuuma, rna je MALDI-TOF/TOF texuuka Ha Kpajy
IPUMEHEHA U 33 aHAIMU3y NPOTEUHCKUX BE3UBA Y
y30pLMa CTapux ciuka [3]. AHaIU3UpaHu Cy y30pLu
UKOHa M3 19. Beka caKkyNnJbeHU TOKOM HCIMTHUBAUKUX
panoBa Ha mkoHocrtacy llpkse IlokpoBa IIpecBere
boropoguue y Dbapuuy wu wukonocracy Ilpkxse
biarosectn IIpeceere boropomune y Wnsopy. Y
BehuHM aHamu3MpaHuWX y3opaka HIACHTH()UKOBAHO
je TpHUCYCTBO TNeNTHaa KojareHa, HajBepOBaTHHjE

analyze the set of reference protein materials,
traditionally used for painting in tempera techniques-
egg yolk, whites, tutkalo (a protein made of collagen
found in animal waste or gelatin, used as glue), milk
proteins. The proteins from protein binders were
enzymatically hydrolyzed by trypsin to peptide,
wherein each of the proteins in the binder provides a
specific set of peptides of the so-called peptide mass
fingerprint (PMF). PMF spectra are recorded with
a MALDI-TOF mass spectrometer and analyzed by
bioinformatics methods. PMF spectra contain only
the information about the mass and charge ratio (m /
z) of the peptide in the mixture, so the identification
of the protein is achieved by comparing the recorded
spectra with theoretical spectra in the database using
bioinformatics tools. Once PMF analysis was done,
tandem mass spectra (MS / MS) peptides were
recorded which gave the most intense peaks, using the
MALDI-TOF / TOF analyzer. A subsequent search
of the database identified amino acid sequences in
peptides. Tandem mass spectrometry allows each
peptide to be characterized not only by the ratio m /
z, but also by a highly specific fragmentation method
- fragmentation spectrum. The algorithm compares
recorded fragmentation mass spectra with theoretical
or real fragmentation spectra of known peptide
sequences. In this way, unambiguous identification
of proteins based on a small number of peptides in
complex mixtures, even from unexpected materials,
is possible, provided that these proteins are sequenced
and found in the database.

Before the procedure was applied to the analysis
of samples of old paintings, it was tested and
optimized on several samples prepared from protein
binders and historical pigments - yolks and tutkalo
in combination with zinc oxide and iron (III) oxide.
While preparing a sample model for analysis, the
procedure was simplified to the maximum in order to
reduce the loss of the analyte. By this method, protein
binders were successfully identified in the sample
model, so the MALDI-TOF / TOF technique was
eventually applied to the analysis of protein binders
in samples of old paintings [3]. The samples of 19th
century icons collected during the examination
works on the wallpainting of the Church of Pokrov
Presvete Bogorodice in Bari¢ and the iconostasis
of the Blagovesti Presvete Bogorodice in Idvor
were analyzed. In most of the analyzed samples,
the presence of collagen peptide was identified,
most likely from the applied primer, which is most
commonly made by using tutkalo as a binder.

MALDI-TOF / TOF tandem mass spectrometry
is rarely used for the analysis of protein binders in
artwork, although it is a very effective and reliable
method. The use of tandem mass spectrometry in
protein analysis usually involves the use of liquid
chromatography coupled with one or more mass
analyzers. In order to compare the results, the
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W3 CIUKapcKe TMOJIore, Koja ce Hajuemhe mpaBH
KopumihemeM TyTKalla Kao BE3UBa.

MALDI-TOF / TOF TaugemM MaceHa
CIIEKTPOMETpHja PETKO je MPUMEHUBAHA 32 aHaJIH3y
NPOTEMHCKUX BE3WBA Y YMETHWYKHUM JEIHMa, WaKo
je BeoMa edukacHa M moy3gaHa Mmeroxa. [Ipumena
TaHJIEeM MaceHe CIIEKTPOMETpHje Yy  aHaJIu3u
NpoTerHa Hajuelnhe moapa3symMeBa IPUMEHY TE4HE
xpomarorpaduje KyIuloBaHEe ca jeJHUM WIA BHUIIE
MaceHHX aHanu3aropa. Pamm mopehema pesynrara,
UCTH CeT y3opaka aHajiu3upaH je u nomohy LTQ-
Orbitrap y3 mpeTXoaHO pa3Bajame peBepcHO-(ha3HOM
teyHoMm xpomarorpadujom (RP-HPLC). Merona je
ONTHMHU30BaHa Ha peEePEHTHUM U MOAEI-Y30pIIMa,
HAaKOH Yera Cy MHKPO KOJMYMHE y30paKa ca CTaphx
CJIMKa MPBH MYT aHAIN3UPaHE OBHM HHCTPYMEHTOM.
Cynepuopre mnepdopmance LC/MS  mpucryna
kopunihemem LTQ-Orbitrap maceHor criekTpomerpa
omoryhmnie cy uaeHTHUKAIN]y MenTHuIa
BUTEJIOTEHHHA-2 U3 )KyYMaHIIeTa y JiBa y30pKa MKOHa,
ykasyjyhr Ha jajuaHy TeMIepy Kao TEXHHUKY CIIUKama
[4]. Tlper3He Mace MpeKypcop joHa, Y OICETy O +
2 ppm, U peTEeHIMOHA BpeMEHa MeNnTuaa, T00HjeHIX
HAKOH XHJPOJM3€ TPHUIICHHOM, JONPUHEIH CYy
NOY31aHUjO0j WAeHTUQHKaNMju TporenHa. JlomarHo,
y CBUM HMCTOPHjCKHM y30pIHMa MPUCYCTBO MENTHIA
KOJIareHa W3 TyTKaja IOTBPAMJIO je Hamasz Jaa je
cacTojak TMOIJIOre HajBepoBaTHHje ToBehu KkosareH.
VY nopehemy ca pesyiaratuma JO0OHjCHUM TPUMEHOM
MALDI-TOF MS/MS nocTUTHYTH Cy BUIIIN CKOPOBH
jOHa M TpoTenHa, 00Jba MOKPHBEHOCT CEKBEHIH M
uneHTnuKoBaH je Behm Opoj mporenHa. 3ampago,
KOMOMHAIMja JIBE TEXHHKE MaceHe CHEKTPOMETpHje
oMoryhmia je pesyirare Koju ce MpeKiamnajy, aid u
JONYHYjy, jep ce IEeTeKTyjy MeNTHIN Pas3InYuTHX
(PU3NYKO-XEMHjCKHX 0COOMHA.

OnpehuBarbe mopekia Be3nBa Ha 0a3u KojarcHa
BeoMa je Telko. Mako maine MyTaluje y CEKBEHIH
NpoTenHa u3Mel)y JBe JKMBOTHEGCKE BPCTE yTHUY Ha
TaHJIeM MaceHOT CIIEKTPa IbUXOBHUX MENTHIA, jaBIbajy
ce 030MJBbHM NPOOJIEMH MPWIMKOM HAEHTH(UKanWje
JKMBOTHI,CKHX BpCTa OJI KOJUX MOTHYY KOJIAreHCKa
BesuBa. [IpBu orexaBajyhum ¢axrop je eBoiyTHBHA
OYyBaHOCT ¥ IIOHaBJbajyha CEKBEHIIa KoJiareHa.
Takohe, mako ce pamuIHO MPOUINPYjy, OHOIHOTEKEe
CCKBEHIIM HE TMOKPUBAjy CBE BapHjeTeTe HUCTOT
OpPOTEHHA Y PA3IMYUTHM IKMBOTHESCKHM BpCTaMa.
Wurepecu KOH3epBaropa y IOMIEAY MKHBOTHHECKHX
BPCTa U IPOTEHHA Pa3IIMKY]jy c€ Y OHOCY Ha HHTepece
omoxemmuapa. JlomatHo, Teopujcka (hparMeHTaImja
HE TOKJIANa ce YBEK ca SKCIePUMEHTAITHO JJOOUjeHUM
noJanuma.

CaBpemMeHa TIPOTEOMHKa IpYXKHJIa HaM je€ HOBY
MOy3/1aHy TEXHUKY 32 UACHTH(PHUKALN]Y TPOTCHHCKUAX
BE3WBa, 32 KOjy je MoTpeOHa Beoma Majia KOJTHMYMHA
y30pKa, Mame o1 1 mg.

Kpajbn 1mp mpuMeHe OBOT TPHUCTyHa 32

same set of samples was also analyzed using LTQ-
Orbitrap with pre-separation by reverse-phase
liquid chromatography (RP-HPLC). The method
is optimized on reference and model samples, after
which micro-quantity of samples of old paintings
were analyzed for the first time by this instrument.
Superior performance of LC / MS approach, by using
the LTQ-Orbitrap Mass Spectrometer, enabled the
identification of the Vitelogenin-2 peptide from the
yolk in two sample icons, indicating egg tempera as
a painting technique [4]. Precise mass of precursor
ion, in the range of + 2 ppm, and the retention times
of the peptides obtained after trypsin hydrolysis,
contributed to more reliable protein identification.
Additionally, in all historical samples, the presence
of collagen peptides obtained from tutkalo confirmed
the discovery that the primer ingredient is most likely
a beef collagen. Compared to the results provided
from the use of MALDI-TOF MS/MS, higher
ions and proteins scores as well as better sequence
coverage were achieved, and also a greater number
of proteins were identified. In fact, the combination
of two mass spectrometry techniques provided
matching, but complementary results, as peptides of
various physico-chemical properties are detected.

It is very difficult to determine the origin of
binder based on collagen. Although small mutations
in the sequence of protein between the two animal
species affect the tandem mass spectra of their
peptides, serious problems arise in the identification
of animal species from which collagen binders
originate. The first aggravating factor is evolutionary
preservation and a repetitive sequence of collagen.
Also, although they are rapidly expanding, sequence
database doesn’t cover all the varieties of the same
protein in different animal species. The interests of
conservators in terms of animal species and proteins
differ from the interests of biochemists. Additionally,
the theoretical fragmentation does not always match
the experimentally obtained data.

Modern proteomics provided us with a new
reliable technique for identifying protein binders,
which requires a very small amount of sample, less
than 1 mg.

The ultimate goal of applying this approach to
identifying proteins in cultural heritage objects is
not only the identification of protein binders in the
paintings. Proteins are present in textile fibers, skin,
parchment and archaeological remains. In order
for this concept to provide even better results, it is
necessary to significantly expand existing sequence
database, as well as sequence unknown peptides
and proteins based on their tandem mass spectra.
It is also necessary to understand the process of
degradation of proteins in old artistic objects, since
sufficient systematic studies have yet to be carried
out to explain the mechanisms of aging of proteins.
In the end, in order to successfully solve complex
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uiacHTU(DHUKAM]y  TpOTeMHa y  OpeaMeTuMa
KyATypHOr Haclieha Huje camo uaeHTH(]HKaIHja
NPOTEMHCKUX Be3MBa y ClMKaMa. [lpoTewHU cCy
OPUCYTHH Wy TEKCTWIHUM BIIAKHMMA, KOXKH,
NepraMmeHTy M apXeoJomKuM octanuMma. J[a Ou oBaj
KOHIICTIT UMao jorn 00Jbe pe3ysTare, HEOMXOTHO je
3HATHO TPOIIUPHUTH TocTojehe 0a3e cekBeHIHM, alu
U CCEKBEHILUpPATH HEMo3HaTe NENTHIE U MPOTEHHE
Ha OCHOBY MHbMXOBHX TaHJEM MAacCeHHX CIIEKTapa.
IToTpebHO je W pasymeBame mporieca Jerpajaiuje
NPOTEHHA Yy CTapUM YMETHHYKHM MpeaMeTHMa, jep
JOII YBEK HHje€ CIPOBEACHO JOBOJHHO CHUCTEMATCKHUX
CTynvja Koje Ou oO0jacHWJIC MEXaHH3ME CTaperma
nporenHa. Ha kpajy, 1a Ou ce yCHemnHo oAroBOPHIIO
Ha KOMIUIEKCHA MMUTamka U MpobiieMe y KOH3epBallju,
W3y3eTHO je 3HauyajHa cTparerdja KOMOWHOBamba
Pa3IMUNTHX aHATUTHYKHX TEXHHKA.

Tripsin
—
Digestija

LC-LTQ-Orbitrap XI

issues and conservation problems, the strategy
of combining different analytical techniques is
extremely important.

U : )
\ ! T (‘JIN
R she
Proteini Tripsin Peptidi

Cnuxa 2. Ilpunpema y3opaka 3a aHaIu3y NpUMEHOM
SH3UMCKE XUIPONN3e y XeTeporeHoj (asm / Picture 2.
Preparation of samples for analysis using enzymatic
hydrolysis in a heterogeneous phase

MALDI-TOFTO! 1= sy [T T T

MASCOT R e T S
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Identitikacija pepuda

Cnuxa 1. Ulemarcku nprKka3 MeTozie 3aCHOBaHE HA POTEOMHIIM U MACEHO] CIIEKTPOMETPH]jH IIPUMEE-CHE 32
uneHTuduKanmjy nporenHa y nkonama u3 19. Bexa / Picture 1. Schematic representation of the proteomics-based and
mass spectrometry method applied to identify proteins in icons from the XIX century
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European Journal of. Mass Spectrometry 21 (679 — 692)
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Casxerak: Pan je oOyxBaTno uznarame npse (ase
samtute bubnuoreke [lerpa I u [Terpa Il [lerpoBuha
Iberomra. O6je OubIMOTEKE ce Hajasze y MOCEeOHO]
My3ejckoj jenumann Hapomnor my3seja Lpue Tope Ha

BOOKS SAMPLES FROM THE LIBRARY
OF PETER TAND PETER I PETROVIC-
NJEGOS

AND THEIR TECHNICAL PROTECTION

Milena Martinovic
National Museum of Montenegro-Cetinje
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Summary: This paper deals with the initial
phase of the protection of the Library of Peter I
and Petar II Petrovi¢ Njegos$. Both are located in
a special museum unit of the National Museum of
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Ierumy, omHOoCHO y HberomeBom my3ejy — busbapau.
VYV pany cy, uamel)y ocrajor, mpHKa3aHu MPUMjEpH
kura u3 budnmoreke [lerpa I u ITerpa Il ITerpouha
Hberomra. IlpoGiematnika HacTayux omTehema je
YIIIaBHOM MEXaHUYKe IPUPOJIE, a BE3yje CE 32 IhIXOBE
nanupHe (T3B. Meke) mosese. [IpunkoM pecraypanmje
BOJIMJIO CE€ pavyHa Jia PEKOHCTPYKIMja ToBe3a Oyje
IITO Mamke BHUIJBUBA 300T YMILECHHIIE Ja CE PAaH O
(hoHTy KibUTa H3JIOKOCHOT KapakTepa.

KibyuHe pujedun: bubnmoreka, tberom, bumapna,
Cg. Ilerap LleTumcku, ManmupHA MOBE3U

bubnunorexa Iletpa I u Ilerpa Il Ilerposmha
Bberoma cmjemrtena je y Hberomesom Mmys3ejy
(busbapmu), Ha lletumy. bussapay, kao cBojy
MHTPOIOIUTCKY PE3UICHIIU]Y, OAUra0 je BIaauKa
Pane (Ilerap II IlerpoBuh Hberomr) 1838. romune.
[lpecenuBmn ce y HoBousrpaheHo 3name U3
LleTumCcKOr MaHAacTHpa OABOJHO j€ IYXOBHY Of
CBETOBHE BIIACTH.

Hanac ce bupapna Hanasu y oxBupy Haponuor
my3eja Lprae [ope Ha LleTnmpy, kao moceOHa My3¢ejcKa
JjeoMHUTIA.

bubmuorexy Ilerpa 1, ommocHo Cs. Ilerpa
Ilerumckor, Hacoujenuo je W yBehao meros
cunoBan Ilerap II Ilerpouh Hberom (1830-1851),
HACJIMjEANBIIN Ta HAa MHUTPOIIOIUTCKO] KaTeapu. Y
HOBocarpaljeHy pe3WJICHIM]y TPEHUO je CBjETOBHH
Mo OMONHOTEKE, JO0K je MPKBEHE KIUIE OCTaBHO Y
Iletumcrkom ManacTupy.

bubmoreka Ilerpa 1 m Iletpa II IlerpoBuha
Iberoma nmamac ce Hama3u y CTajgHO] MOCTaBIU
u3nokOeHor mpocropa bberomeBor Myseja  —
bumapne, cMjemTeHa y u3pe30apeHO] JPBEHO]
3aCTaKJbEHO] BUTPUHU. Y TIPBOM OJ[jeJbKy CE Hallaze
kure Cs. Ilerpa Lerumckor (195 mpumjepaka) a y
npyrom kmure Ilerpa I IlerpoBuha Hheroma. (359
npumjepaka) Kmure narupajy u3 BpemeHa of 18. mo
cpenune 19. Bujeka. TemaTcku oOyxBarajy pa3indauTe
obmactu, ykJbydyjyhu  ¢wiozodujy, penurujy,
WCTOPHjy, MPUPOJHE HAayKe Kao ITO Cy (HU3HKa,
xemuja 1 ouosoruja. [lpumjepn Kwura cy mramnanu
Ha BUIIE cTpaHuX je3uka. bubmuoreka Ilerpa I m
Ierpa II uma craryc Kynrypror gobpa Ipue Tope.!

Kwure je mnpBu mnomucao Jlyman Bykcan,
HeKaJalllikby yriieaHu npodecop netumcke [ mMHasuje
U IUPEKTOp Tajaiimber [leThmckor myseja. 2

! Bubnunorteka Metpa | Metposuha Hoerowa je
3awTmnheHa Kao KynTypHo gobpo HP LipHe lope yBoherem
y Perucrap nokpetHux cromeHuka kyntype HP LipHe lope:
Pewerbe cTaB/batba noa 3awTtuty 6p. 08-113/1-62, opf,
26 01 1962, Km. llI, cTp. 95-96, aocuje 6p. 48, y: /becap
2013; bubnunoteka Metap Il NeTtposuh Herow, 3awTnheHa
Kao KynTypHo gobpo Penybnvke LpHe lope yBoherem
y Peructap noKpeTHMX CMOMeHMKa Kyntype: Peleme
CTaB/batba nog 3awTtuTy 6p. 08/114/ 1-62, og 26 01 1962,
Kkb. lll, cTp. 97-98, nocuje 6p. 49, y: /becap 2013.

2 BykcaH 1927, 192-219.

Montenegro in Cetinje, that is, in the Njego§ Museum
- Billiards. The paper presents samples of books from
the Library of Petar I and Petar II Petrovi¢ Njegos.
Damage on them is mainly of a mechanical nature,
and is noticeable on their paperback covers. During
restoration, we were extremely careful to ensure that
the reconstruction of the cover was almost invisible
and bear in mind that those books were meant to be
displayed.

Key words: Library, Njegos, Billiards, St. Petar
Cetinjski, paperback covers;

The library of Peter I and Peter II Petrovi¢ Njegos
is located in the Njegos Museum (Billiard), in
Cetinje. Billiard, for the purpose of his metropolitan
residence, was built by Bishop Rade (Peter II Petrovi¢
Njegos) in 1838. Moving to a newly built home from
the Cetinje monastery, he wished to separate his
spiritual from worldly life.

Today the Billiard is located within the National
Museum of Montenegro in Cetinje, as an independent
museum unit.

The library of Peter I later known as St. Petar
Cetinjski was enlarged by his nephew Petar II
Petrovi¢ Njegos (1830-1851), who succeeded him at
the Metropolitan post. He moved non-religious fund
of the library to the newly built residence leaving the
church books in the Cetinje monastery.

The library of Peter I and Peter II Petrovi¢ Njegos
is now on the permanent exhibition at the Njegos
museum - Billard, located in a carved wooden
display cabinet. The first section contains the books
of St. Petar Cetinjski (195 copies), and in the other
one, the ones belonging to Petar II Petrovi¢ Njegos.
(359 copies).They date back to the 18th to the mid
19th century, covering various areas including
philosophy, religion, history and natural sciences
such as physics, chemistry and biology. They were
published in several foreign languages. The library
of Peter I and Peter II has now the status of cultural
heritage of Montenegro.'

The first book was written by Dusan Vuksan,
a former distinguished professor of the Cetinje
Gymnasium and director of the former Cetinje
Museum.?

These books went through many trials and

! The Library of Petar | Petrovi¢ Njegos is protected as
a cultural asset of Montenegro by its entry in the Register
of mobile cultural heritage of Republic of Montenegro:
File No. 08-113 / 1-62, 01/26/1962, book IlI, p.95- 96,
file no.48, in: Ljesar 2013; The Library of Petar Il Petrovi¢
Njegos, is protected as a cultural asset of Republic of
Montenegro by its entry in the Register of mobile Cultural
heritage: File No. 08/114 / 1-62, from 01/26/ 1962, book
I1l, p.97-98, file no.49, in: Ljesar 2013;

2 Vuksan 1927, 192-219;
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CynOuHa OBUX KU 00EIIeKEHA je cTpajamiuMa
y TOKY JIBa CBjeTCKa paTa, a JIoJJaTHE TEIIKohe OBOM
(dhonmy n3azeao je zemsporpec 1979. ronune, koju je
MIPUIKYHO OILITETHO 3rpajly, a MOCIEAUIE TOra cy ce
MOIJIe YOUHUTH U Ha OBUM KEbUTaMa.

Kaxko je 2013. roguHe 3amodena peBaiopu3alyja
KynTypHUX no0apa Ha Teputopuju Llpne Tope, 3a
OBe JBHje OuONMMOTEeke J00HjeHa Cy CpelcTBa Of
Munucrapcta kyntype Lipae ['ope na Hapogau mysej
u3paau mpojekar mpeBe (aze 3amrTure mnoctojeher
KEUIIKOT (hoHa.>

Artebe 3a KoH3epBaljy mnamupa HapoaHor
my3seja Llpue [ope je Omo ykibydeH y oOBaj mocao
ca JiBa KOH3epBaTropa, JiBa Mpenaparopa " jeIHUM
KEbUTOBECIIEM ITPEnapaTopoM Jia peainsyje npy ¢asy
samTure. [IpBa ¢asza je oOyxBarmia JIe3UH(EKIH]Y,
MEXaHUYKO W XEMHjCKO YHIIheme CBake KIbHUIe
N0jeIMHAa4YHO, IMPOBjepy KHUCjEIOCTH XapTHje Kao U
HEYTPAIU3alHjy CYBHM IMyTEM, YKOIHUKO PE3yITaTH
Mjeperba Ph mokaxy 1a je TO HEONXomHO, Kao M
pecTaypaiujy npuMjepaka Ha Kojuma je Moryhe
U3BPIIUTH TMOMpaBKe I[OBe3a W JUCTOBa 0e3
pa3Be3nBama Kiure.*

Jpyra (a3a mpojexTa yKipy4nia je Texe omrehene
IIpUMjepKe KOJl KOjHX Ce€ yodaBa TPOIIHOCT, OJJHOCHO
HECTAaOWMTHOCT XapTHje, Kao U KIUTe ca omreheHum
KO)KHUM TIOBE3MMa KOje ce TPEeTeXHO Hayase y
bubmuoreru [Merpa 1. 3

VY bubmmorenn Ilerpa Il je mobap auo kmura ca
T3B. MEKHUM, MATUPHUM ITOBE30M, TaKoO Ja Ce€ MOCIHje
ne3nH(peKIrje, MEXaHHIKOI M XEeMHjCKOr Ynirhema
KIbUTa W eBeHTyaJHe HeyTpalu3alyje MOIJIOo
MIPUCTYNINTH pEeCcTaypaldju ¥ MONpPaBIM IOBe3a M
arcToBa 0e3 pa3Be3nBarba KIbHUTE.

Mjepe 3amTuTe Koje Cy J0 caja pealin30BaHe Ha
OBHUM KIUTama cy cienehe:

1. Hesundexknuja Velloxu amaparom. ©
2. MexaHW4KO M XeMHU]CKO YUIIhemhe aaKoX0oIoM 1

® Mako ce pagy O KrbMrama CMjeluTEHUM Y jegHOM
M3N10KOEHOM MPOCTOPY, Y MCTOj 3aCTaK/beHO] BUTPUHM,
Bubnuoteke Metpa | mn Metpa Il MNetposuha Hoerowa
Cy TpeTMpaHe Kao [Ba He3aBMCHa MpojeKkTa, mMaja je
npobnematuka cteneHa u Bpcte owTehera UCTOBjeTHa.
36or TOra Cy CBM MOCTYynMuM W3BEAEHW Y npBoOj ¢asu
peanu3aumje npojeKkTa 3awTute 0O6yXBAaTUAM MOTNYHO
MCTOBjeTHE TPeTMaHe.

4 MapTuHosuh, 2015, 16-24.
> MBaHoswuh, 2015, 16-25.

® AnapaT GpYHKLMOHMLLE TaKOo LITO UCTUCKYje KMCEOHUK
13 CneLmjaHNX BaKyyMUPaHMX Haj/IOH Keca Y Koje ce CTaB/ba
61bMOTEUKM MaTepujan, Tako a3 Yy Kecama ocTaje asoT u3
BasfyXa KOjU YHMLITaBa GaKTepuje M MUKPOOPraHuM3me.
Kako je 6ubAMOTEYKM MaTepujan 4YecTo MOAJ/IOXKaAH
I/bUBUYHUM ,,MHbEKLMjaMA”, LO3BO/LEHO je Aa ce Y Kece U3
KOjUX Ce UCTUCKYje KUCeOHMK fofaje oapeheHa KonnumHa
TUMO/IA UK ApYror Ae3nHPeKUMOoHOT cpeacTBa Koju ajenyje
Ha crnope ogpeheHVx MUKpoopraHvWsama y MpBoM peny
buBMLa. MocTynak aesvHdekumje Tpaje 21 aaH. Metoza je
6e30onacaHa 3a nanup 1 3a ocobsbe Koje pyKyje ca anapaTom.

tribulations during the two world wars. Additional
difficulties for the fund’s condition were caused by
the earthquake of 1979, the consequences of which
affected not only the building, but also the books.

As the revaluation of cultural goods in the
territory of Montenegro began in 2013, the Ministry
of Culture of Montenegro provided funds for these
two libraries, so that the National Museum could
start the first phase of Project for protection of the
existing library fund.?

The atelier for paper conservation of the National
Museum of Montenegro was engaged in this job with
two conservators, two preparators and a bookbinder
to carry out the first phase of protection. It involved
disinfection, mechanical and chemical purification of
each book individually, checking the acidity of the
paper as well as neutralizing by drying method, in
case the results of the measurements of Ph show that
it was necessary and finally the restoration of copies
whose covers and pages could be repaired without
unbinding it.*

The second phase of the project included seriously
damaged copies, with noticeable instability of paper
and also books with damaged leather bindings, which
are mainly found in the Library of Petar 1.5

Most of the books belonging to the Library of Peter
II, are paperback editions so that after disinfection,
mechanical and chemical cleaning, neutralization,
it was possible to start restoration and reparation of
bindings and pages with no unbinding necessary.

The prevention measures that have been applied
on these books so far are as follows:
1. Disinfection with Vellox appliances®

2. Mechanical and chemical cleaning with alcohol
and gasoline

3. Testing acidity of the paper, Ph, by the concrete
electrode on various samples, showed that mechanical
and chemical cleaning provided satisfactory results,

3 Although books are located in one exhibition space
in the same display case, the Library of Petar | and Petar II
Petrovi¢ Njegos are treated as two independent projects,
since the problems of degree and type of damage are
identical. Therefore, all the procedures performed in order
to carry out the first phase of The protection projects
included completely identical treatments.

4 Martinovi¢, 2015, 16-24;
> Ilvanovic¢, 2015, 16-25;

® Oxygen is extracted from special vacuumed nylon bags
with the library material inside, so that nitrogen from the
air remains, destroying bacteria and microorganisms. Since
the library material is often subject to fungal “infections”,
it is permissible to add a small quantity of Thymol or other
disinfectant which affects spores of certain microorganisms,
primarily fungus. The disinfection process lasts for 21 days.
The method is harmless both for the paper and to the
personnel handling the procedure.
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OEH3MHOM.

3. IIpog.jepa kucjenoctu xaptuje, Ph, KoHTaKTHOM
CIIEKTPOJIOM HAa pPa3IMYUTHM Y30pLIMMa, IOKa3alia
je Ja je MeXaHWYKO M XEeMHjCKO uuiiheme aalo
3aJl0BOJbaBajyhe pesynrare, Tako Ja HeyTpalu3aluja
Huje Ouna HeonxomHa.! Ph yseTux ysopaka mocidje
TpeTMaHa yMihema U3HOCHO je 6,55.

4. TlonpaBka JIMCTOBAa W IAITUPHOT IIOBE3a
oOaBjbeHa je Oe3 pa3Be3WBama JIMCTOBA. 3a
pecraypanujy je KOpUIINEH METHIILENYJI03HH
JMjerak M jalnaHcKa XapTHja pa3JInyuTe Tpamarype,
3aBHCHO 071 JiebsbrHe omTeheHe XapTuje U 1moBesa.
3a mamupHe MOBe3e KopuIIheHa je XapTuja pydHe
uspage mnpubmKHE O00je W Tpamarype. Kmure
KOl KOjUX je JOILIO JI0 pa3Be3Bama, MOHOBO CYy
yBEe3WBaHe, a 3a JheNHJIO je KopuInheH CKpOoOHHU
JIMjerak Koju ce KOPUCTH 3a KEbUToBe3auke 1norpede
NPUIMKOM pecTaypalyje mosesa.

OBuUM TIOCTYyNIIMMa KOH3epBaluje mpBa ¢asza
npojekra 3amrure budmmoreke Ilerpa I u Ilerpa 11
[Terposuha Heroma Owmia je 3aBpuieHa. Ljenokymnan
npolLec paja nparuia je upazaa Gporo-goKyMeHTanuje
U YHOLIeHAa KOH3EPBATOPCKUX WHTEPBEHIHMja Yy
JOKyMEHTaI[IOHE KapTOHe.

[IpBy a3y mpojexra 3aBpIIWIN Cy 3alOCICHU Y
Arespey 3a KoH3epBaiyjy mamupa HapomHor myseja
Lpre I'ope na Lletumy. llpBom ¢asom 3amrure y
MTOTIYHOCTH j€ CTaOMIIM30BaHO JIBHje TpehnHe Kibura
o0je OubmmoTeke, HOK je jemHa TpehmHa oOyxBahena
opyroM (a3oM TpojekTa, 3a cajga OWOJOIIKH U
XeMHjcKH crabmin3oBaHa. Pax Ha KoH3epBamuju u
pecraypanyji KmbHTa KOoje 3axTHjeBajy KOMILIETaH
KOH3€pBaTOPCKO-PeCcTaypaTopcKu TPETMaH,
YKJbYUyjyhn pa3Be3nBame JINCTOBA M PECTayparyjy
KOXXKHHX TIOBe3a, oOyxBarmhe ce apyrom ¢azom
IIPOjeKTa 3aIITHTE Kaja Ce 3a TO CTEeKHY HEOITXOIHHU
yCIIOBH.

g

Ca npenaBama/ With lectures

1 Kucjenoct xapTuje Ha y3eTum y3opLima obassbeHa je
y NNabopatopuju 3a KoH3epBaunjy HapogHe 6ubnunoteke
Cpbuje, nocTynak je 06aBMO HAaYeNHMK KOH3EepPBATOPCKOr
openerba esmbko Mnaguhesuh.

so that neutralization was not necessary.! Ph of
samples, taken after the cleansing treatment, was
6.55.

4. Therepair of sheets and paper bindings was done
without unbinding. For restoration, methylcellulosic
adhesive and Japanese paper of various weights were
used, depending on the thickness of the damaged
paper and linings. For the paper covers, a handmade
paper of similar colour and weight was used. The
books that had broken up were re-bound with
starch, commonly used as adhesive for bookbinding
purposes in a restoration process.

By these conservation methods, the first phase of
the project for the protection of the Library of Peter
I and Petar II Petrovi¢ Njegos was completed. The
entire process of work was followed both by photo-
documenting and storing records of conservation
interventions in the files.

The first phase of the project was completed by
employees of the Atelier for Conservation of the
Paper of the National Museum of Montenegro, in
Cetinje. So far, two thirds of the total library fund
have been completely stabilized, while the rest have
only been biologically and chemically stabilized.
The work on books that require a complete
conservation  restoration treatment, including

unbinding and leather covers restoration will be
performed in the second phase of The Project, when
the proper conditions are fulfilled.

[Mpumjepu u3 doro-nokymenTanuje: / Examples from
photodocumentation:

1 The acidity of the paper samples was tested at
the Conservation Laboratory of the National Library of
Serbia, under supervision of the Chief executive of the
conservatory department, Zeljko Mladicevic.
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KOH3EPBAIINJA BAJICKE CONSERVATION OF A BALL
XAJbUHEN3HAPOJHOI'MY3EJA GOWN FROM THE _NATIONAL
Y AIIAY MUSEUM IN SABAC
Muutia Mupkosuh, Panqvuna Y3enari, Milica Mirkovic, Radmila Uzelac,
Jbuspana Ilepuh Ljiljana Peric
Ernorpadcxu mMysej y beorpany Ethnographic Museum in Belgrade
milical8385@yahoo.com milical8385@yahoo.com
Caxerak: Tema oBOr pajga je KOH3€pBaluja Summary: The topic of this paper is the

Gancke xa/biHe u3 30MpKe MPUMEHCHE YMETHOCTH  conservation of a ball gown from the Applied art
Haponmor myseja y Ilanuy. Xabuaa je usnoxkeHa  department collection of the National Museum in
Ha cTanHoj mocraun of 2015. romuue. Ilpunanana  Sabac. The dress has been on display, as a part of
je mopoxuun madauxor cinkapa Cresana Hanuha 1 3 permanent exhibition since 2015. It belonged to
OTKyIJbeHa je on therose hepke Onre @ejkus Llanma.  the family of a painter Stevan Calié¢ and was bought
Cammsena je y beuy y manydpaxrypn TYKCYSHUX  fiom his daughter Olga Fejk from Sabac. It was sewn
marepujana ,Wilhelm Jungmann & Neffe” oxo i, vienna in a luxurious fabric manufacture shop
1900. roguse, U HOWIEHA j& CKIbYYHBO y CBEYAHHM  «wyirilhalm Jungmann & Neffe”, around 1900, and
gig:ﬂggg/ioggzﬂﬂj;aHI}ZIMEg gﬂﬁi‘;ﬁ?ig}?ﬁﬁi: was worn only in special occasions. Some samples
ochopana  1836. ’ romune, uysajy ce y Mysejy of the fqrmal dresses qf this _producer, whose textile

’ production was established in 1836, are kept at the

MeTHOCTH MeTpomnoiuteH y byjopky. . .
Y i P Y IbYJOPIY Metropolitan Museum of Art in New York.
Xa/bMHA je callMBeHa Of CBCTIO3CIICHE CAaTeH

CBWJIEC ca aljMKaldjaMa MamMy4dHOT — IUTHIIA. e .
VkpalleHa je CTAaKJeHWM MepiHiama of Geor u cotton plush applications. It had been decorated with

6le10pykHIACTOr ceiedha Mo AomeM pydy, y Mpeerty glass beads of white and- pale pinkish mother-of-
rpyau n pamena. Ilepaune cy npummsene cemwiennv  Pearl on the lower edge, in the chest and shoulder
KOHLIEM Yy HHjaHcaMma pasHux 6oja. [lojenuun nenopn  area. The beads had been sewn with different shades
(bJ'IOpaJ'IHI/IX eJIeMEHaTa YKpalleH! Cy I/IH]lyCTpI/IjCKOM of silk thread. Some parts of the floral elements had
3]IaTHOM TPAKOM U CTakJIeHuM KameHunhuma. Pykapn  been decorated with industrial golden ribbon and
¥ TOPE-H JIEO XaJbMHE HANPaBJbEHH Cy ol Tuna, 1ok je  glass stones. The sleeves and upper part of the dress
nocrasa Gesie 60je, o cunretuke. Cammsenaje s gga  had been made of tulle, while the interfacing is white,
Jiena, Koju ¢y crnojenu Mamuackn. [Topen mammackor,  made of synthetics. It was first done in two pieces
KopuIIheHO je M pyuHO IIMBEH-E€ NPHIMKOM u3paje  which were sewn separately and then joined together

The dress was made of light green satin silk with

CBUJICHOT KOpCeTa. by a sewing machine. Some steps in the procedure,
Kibyune peum: xomseppamuja, pexkoHctpykuuja,  like stitching the silk corselet, were done manually.

Oancka xaspuHa, Hapomuu wMysej y Ilamy, Key words: conservation, reconstruction, ball

EtHOrpadcku mysej gown, National Museum in Sabac, Ethnographic

Museum
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ITo nmomacky Ha Ojesbeme 3a KOH3EpPBaIUjy
TEeKCTHJIHH TpPEAMET je MaKJbUBO MpEmIeNaH, MpHU
yeMy Cy cariiefaHa W IpeMepeHa cBa omrehema,
MIPOYYEH je Kpoj, cacTaB mMarepujaia u 00OBH KaKo
Ou ce oapemwiie METole KOH3epBalHje. AHATU30M
CTama MpeaMeTa KOHCTATOBAHO je J1a Ce Ha MPEaMETy
Hala3u BUIIe MexaHWdkux omTehema. [opmu meo
xaJjpuHe, n3paheH ol MaMydHOT TUIMINA, pacliapaH je
y paMeHOM JielTy ca o0e cTpaHe, Kao ¥ CBHJICHH I10jac.
Ha pyOy xaseuHe, ca Haln4dja, palliuBeHE Cy CBUJICHE
Tpake. Ha neiy xajbuHe KOjU je callliBeH O] THJIA,
Haiase ce naBa Beha omrehema. M3pasuro kpxka u
JierpajipaHa CBHUJIA OJ1 Koje je HallpaBbeHa MTOCTaBa,
ycien BeNWKHX omTeherma HUTH OCHOBE M IOTKE,
3aXTeBajia je IMaXXJbUBO PYKOBamE KaKo ce HE O
JIOJTATHO oIITeTh a. Jenan ¢pumobajH yHyTap TOCTaBe
je momoMJbeH. Ha CBIIICHOM caTeHy Hajla3u Ce BEHKH
Opoj mpernoma u HaOopa. CBWIEHHW KOHAI KOJHM
Cy CTakJieHe Tepiuie npuuBpirheHe 3a MOIOTY
je moxabaH W JerpagupaH Ha HEKOJIUKO MecTa.
Henocraje Benwku Opoj CTaKJICHWX TMEpiUIa a HEKe
on mux cy Beoma omtehene. Ilopen MexaHWMUKHX,
Ha TEKCTHJIHOM IPEIMETy MPHCYTHA CY M XEMHjCKa
omrehema. Ha CHHTETHYKO] TIOCTaBH, HUCITOJ PyKaBa
HaJa3u ce BeJMKH Opoj (uieka o1 3Hoja M HeuucToha.
Ha nomewm neiry xajpiHE Halla3e Ce TPArOBH Pa3IUBEHE
0oje o1 pasHOOOJHOT CBHWJICHOT KOHIIA, KOJUM CY
NepiInile TPUIIMBEHE 3a Marepwjail. Ha cBuieHOM
Jle)Ty XaJbHHE HaJla3y ce jejiHa Beha dreka of ierbuBe
Tpake, Ka0 U HEKOJIMKO MamuX (peKa JyX XaJbHUHE.
V nomeM Jiey XajbMHE Halla3| ce je/lHa Mama (ieka
Oene 6oje. bayncka xajbuHa je ycien Beaukor Opoja
MEXaHWYKAX M XeMHUjcKuX omTehema 3axTeBana
XHUTaH KOH3EPBATOPCKHU mocTymak. KoncratoBano je
Jla CTaKJICHE Tepinile Tpeda YUBPCTUTH Kako OW ce
3aycTaBWiIa Jasba ormrehema.

JlenoBe xajbUHE O]l 3€JCHOr IUIMIIA MOTPEOHO
j€ MeXaHWYKH OYHUCTUTH IPEKO APBEHOr paMa ca
MpEXKHUIIOM, a Jia XaJbhHa HAaKOH Tora mpohe MOKpHU
TpeTMaH unmihema. Omrehema HA THITY HEOIXOTHO
j€ KOH3EpBHUpATH CBWJIICHUM KOHIIEM ojaroBapajyhom
HPOIIMBHOM TEXHHKOM. Y JIOTOBOPY Ca BHIIUM
KycTocoM Tarjanom MapkoBuh KOHCTATOBaHO je Jia ce
ypaJau pEeKOHCTPYKIMja MOCTaBe yclea Jerpajaimje
CBHUJIE, a Jia ce 3ajpke (QUIIOajHU, pUIICaHA TpaKa H
KOITUe ca OPUTMHAIHE MTOCTaBe. 3a morpede usnarama
HEOIXOIHO je HANpaBUTH JYTKY OJ HEyTpaJHOT
manupa, Koja oArorapa JAMMEH3WjamMa XaJbuHe, 300T
OCETJbHBE CTPYKTypE Marepujaia.

Hcnurana je mocTojaHocT cBake 00je MOHA0CO0.
Ha nanmpHoj BaTH peructpoBanu cy camo xyhkactu
TParoBW, KOjHU YKa3dyjy Ha BEJIUKO IPHUCYCTBO
Heuucrtohe.

[Ipe Tperupama CyBUM U MOKPHM IOCTYIIKOM
yumhema CBe CTakJIeHe IMepiune AyX Lene Oaycke
XaJbMHE MpHuBpiihieHe Cy TaMyYHUM KOHIEM
HeyTpajHe 0oje 3a TOAJOry Oj IUIMIIAa M CcaTeH
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Upon arrival at the Conservation Department,
in order to determine the conservation methods, the
garment was carefully inspected, first by examining
the damage and then carefully studying the pattern,
the composition of material and stitches. After
analyzing its condition, it was concluded that there
were many mechanical damages. The upper part of
the dress, made of cotton plush, was ripped open in
the shoulder area on both sides, as well as the silk belt.
On the back, silk ribbons on the hem loosened. At the
tulle part of the dress, there were two considerable
damages. Extremely fragile and degraded silk, from
which the interfacing was made, demanded careful
handling, considering a rather sizable breakage of
the weft and warp threads, in order to prevent from
further damage. The underwire inside the lining was
broken. On silk satin, there were a lot of creases and
folds. The silk thread, originally used to attach the
glass beads, looked decrepit and degraded in several
places. Many of them were missing and some of
them were badly damaged. Beside mechanical, the
garment suffered chemical damage as well.

On the synthetic facing, under the sleeve there is
a large number of sweat stains and impurities. At the
bottom part of the dress there are traces of spilled
colour from a multicoloured silk thread, used for
stitching the beads. On the silk part of the dress there
is a noticeable stain from the adhesive tape, as well
as several smaller ones along the dress. In the lower
part of the dress there is a small white stain. The ball
gown demanded urgent conservation treatment due to
a large number of mechanical and chemical damages.
It was noted that glass beads should be consolidated
in order to stop further damage.

Plush parts should be mechanically cleaned over
a wooden frame with a net over, and after that the
dress should be subjected to wet cleaning treatment.
It is also necessary to preserve the damage on the
tulle using silk thread and with appropriate stitching
technique. With approval of the higher curator Tatjana
Markovi¢, it was agreed that the reconstruction of
the interfacing ought to be done, but to keep the
underwire, ribbons, and clasps from the original item.
For displaying, it is necessary to make a dummy from
neutral paper, which corresponds to the dimensions
of the dress, due to the sensitive material structure.

The colour stability was tested for each colour
individually. On the paper wool, only a few yellowish
marks were visible, indicating a large presence of
impurities.

Prior to treating with a dry and wet cleaning
process, all glass beads along the gown were attached
to plush and satin silk with the cotton thread of neutral
colour. In this way, the dress has been stabilized and
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cewie. Ha oBaj HaumH ypaleHa je craOuiauzamnmja
XaJbUHE W OJIaKIIaHa je MaHUWIyJaluja MpeIMeTOM
y mocTtyniuma koju ciexe. [lomrTo O6m ce TOKoM
gumhema MOKPHUM TIOCTYIKOM — OCETJhHBAa U
IerpaupaHa CBHUJICHA MOCTaBa JOJATHO OINTETHIIA,
a camMuM TUM OW ce wusryowne W wHpOpMaIuje
HEONXOIHE 33 PEKOHCTPYKIHjy, TIOCTaBa U TOPIHHU
Ie0 XaJbWHE Of TWia cy onBojeHH. [lamyunum
KOHIIEM Ha THJy 00elie)KeHa Cy MecCTa Ha KojuMa ce
Hanmaze HaOopu. [IpwimkoMm pasjBajama IOCTaBe,
npoHaljeH je KoMaJ| peTKO TKaHE CBHJICHE TKaHWHE,
IITO YKa3yje Jla THJI ¥ CHHTEeTHYKa TocTaBa Oese 6oje
HE TpeACTaBJbajy OpPHTHHAIIHEe MaTtepujaie, Beh cy
3aMmena 3a omTehenn cBuienu marepujan. CBuna je
TKaHa y IJIATHO MPEIUIeTajy MIPH Y€MY j& OJTHOC HUTH
1o KBajipaTHOM IeHTuMeTpy Ro 14 Rp 12.

Toxom mpBe ¢asze uumhema
JCNOBH  XaJbMHE Off  3€JICHOT
IUIMIIA YCHUCAaHH Cy ca Hajudja
JaTaHUM TIOKpPEeTUMa y TIPaBILy
OCHOBE YCHCHBau€M Ca MEKaHOM
YETKOM. Tokom  ycucaBama
KopullheH je JpBeHH paM ca
MpexuioM. Yumhemwe npenMera
o0yxBaTa YKJIamame IITETHUX
Haciara, Kako W3 €CTeTCKHX,
Tako M (PYHKIMOHAIHUX Pasliora,
na Ou ce wuszbemia MexaHWYKA
omrehema BJIAKHA. OBoMm
MPWIMKOM KOpUITheH je ycucuBau
ca BOJICHUM PE3epBOAPOM KaKo OU
ce ycucaia v HajpuHHja IpamHa
u3 npeamerta. [Ipuiamukom Mokpor
TpeTMaHa 4yuinhema KopuirheHa
je kaja oarobapajyhux numensuja,
HeomxoaHa ga Ou ce wusdemio
CYBUIIIHO CaBHjalbeé U TYKBambE
IpeaMeTa, IMOIITO MOKpa CBHIIA
ryou 10-25% on cBoje jaumme.
Basicka xajbuHa TMOTOIUBEHA j€
y TOIULy BOAY, TeMIIEeparype a0
30° C. HakoH Tora HampaBJbeH je
pacTBOp HEYTPANHOT JETCpPICHTA
U TOTIIIC BOJIC Y KOJY j€ MOTOIJbEH
npeamer. Y IOCTYyIKy Ipama
KOpHUIThEeH je aHjOHCKH JISTEPIICHT,
koju cagpxku Na cyndare, 6e3
0oje, MupHca U U30esbrBavYa KOjU OCTaBJbajy TParoBe
Ha Tekctwiy. JlarammMm moresuma ca cynbhepom
oJICTpameHa je Heuncrtoha u3 mpeamera. Ha kany je
MIOCTABJbEH ATYMHHUjYMCKH paM Cca MPEKHUIIOM, I
j€ eCTHJIOBAHOM BOJOM HCIHPAH MPEAMET MOJI0KEH
IpeKo Mpexule. [opmu neo XabuHe, HalpaBJbeH
O]l TWJIa TPETHPaH je OABOjEHO, HA MCTH HAYMH Kao
U XaJbMHA. BUIaK Bome YKIOHEH j€ MOCTABIHAEM
ManupHe BaTe ca JIUIa U Halu4ja.

Bancka xajbuHa je OCyIlIeHa Ha alyMHHH]yMCKOM
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the further procedures made easier. Considering
the fact that during wet cleaning, the sensitive
and degraded silk interfacing could suffer further
damage, and therefore the information necessary
for reconstruction would be lost, it was separated
from the upper part of the dress. The creases were
marked with the cotton thread on the tulle. Having
disassembled the interfacing, a piece of rarely woven
silk fabric was found, indicating that the tulle and
synthetic white lining were not original materials,
but were probably used to replace the damaged silk
material. The silk had been woven in the canvas
intertwining technique with the ratio of the thread
per square centimeter Ro 14 Rp 12.

During the first phase of cleaning, the parts made
of a green plush were vacuum-
cleaned, with a soft brush, from
the back, by light movements
following the direction of the
warp. A wooden frame with
a net was used. Cleaning
process includes the removal
of harmful deposits, both
for aesthetic and functional
reasons, in order to avoid
mechanical damage to the
fibres. For this purpose, a
vacuum cleaner with a water
tank was used to extract even
the finest dust from the object.
During wet cleaning, a bathtub
of appropriate dimensions was
used primarily for the reason
to avoid further bending and
creasing, since the wet silk
loses 10-25% of its strength.
The ball gown was then dipped
in warm water, temperature
up to 30° C. After that, it was
immersed into a solution of
neutral detergent and warm
water. During the process an
anion detergent containing
sodium sulphate was used,
with no colour, odours and
bleaches that leave marks on the textile.

Carefully, with the sponge, impurities from the
object were removed. The object was placed on
aluminium frame with net, and over the tub, rinsed
with distilled water. The upper part of the dress, made
of'tulle, was treated separately, in the same way as the
dress. Excess water was removed by placing paper
wool on the front and back. The ball gown was then
dried on an aluminium frame in a horizontal position
to allow air flow at room temperature.



MEBYHAPOJIHA KOJIOHUJA KOH3EPBATOPA PECTAYPATOPA 11 MY3EJCKUX PATHUKA, 2019.

paMy ca 3aTerHyTOM MPEKHIIOM y XOPU30HTAIHOM
TI0JI07Kaj y, Kako Ou ce oMoryhuiio cTpyjame Ba3ayxa Ha
co0OHOj Temrieparypu. Tek 1o 3aBpIIeTKy MEXaHHYKOT
U unmihea MOKPHM IIOCTYIIKOM, Ka0 H CYIICHA,
MpUCTyNa C€ KOH3EpBAMjU H PEKOHCTPYKIHjH
moctaBe OaJCKe XaJbUHE.

Jerpagupana CTPYKTYpa CBHJICHE IIOCTaBe HeE
OM MoIlla Jla M3IPXKU YecTa IMPOIIMBamka HIJIOM U
KOHIIEM ca JIMIla ¥ Halu4Yja, a Ja Ce joIll BHUIIEC HE
OIITETH, & MPUTOM j€ KOHCTATOBAaHO Jia je& IpolecC
KOH3epBallMje CBWICHHMM KOHIleM HeMoryh. 3a
PEKOHCTPYKIIH]y TOCTaBe KOpHIINeHa je CBUJa Koja
y TMOTHOYHOCTH, MO OO0jU U CTPYKTYpH, OIroBapa
MaTepujajy ca OpHrMHaiHe mocrtase. VckpojeHo je
12 nenoBa MmocTaBe KOjU Cy CIIOjEHH MAIIMHCKH, JI0K
Cy OCTalli EJIEMEHTH II0CTaBe IPHIIMBEHH PY4YHO
IPOLIMBHOM TEXHHKOM MaMy4YHUM KoHIieM. Korue,
(bumbajHu ¥ CBUIJICHA PUIICAHA TPaKa ca OPUTHHAIHE
[OCTaBe IPHUIIMBEHH Cy Ha PEKOHCTPYHCAHY
nocTtaBy oxarosapajyhom texHukom. OumbajH Koju
j€ TIOJIOMJbEH, 3aMebeH je HOBUM. [locTaBa u ropmu
JIeO O] TWJIA MPHUIIMBEHH Cy 33 XaJbUHY MaMy4YHUM
KOHIIEM TIPOIIMBHOM TexHWKOM. Omreheme Ha
TOpHEM JIeNly XaJbUHE KOHCOJMIOBAHO j€ CBHJICHUM
KOHIIEM IMPOIIMBHOM TEXHUKOM MOJJIarameM Ha THIL.
JlenoBu XajbMHE KOjU Cy pacmapaHu (paMeHH Je0 H
CBUJICHH 110jac) MPHUIIUBEHU CY TaMy4YHUM KOHIIEM.

HarmpaBibeHa je nyTka 01 0€CKHCETMHCKOT Manupa
Y CKpOOHOT JIeTKa 3a IoTpede u3arama Koja oAroBapa
IMMeH3MjaMa XaJjbuHe. HakoH 3aBpimHOr cioja
ranupa MocTaBJbeH je TaHaK CJI0j BaTelnHa, Kako Ou
ce yOnaxuia omtpruHa manupa. CarmseHa je mocrasa
oJ1 Oestor Marepujaia, Kao u nuiern of pumna nedpuHe
0,5 mm. [TocToJbe 3a TyTKy HalpaBJbEHO je O] MeTaa.
OcerspMBH CBHWJICHM Marepujayl ca aIjIhKalpjama
OJl IUIMIIIA W Tepiunama Huje Owio Moryhe reriatu
0J] IPUTHCKOM, Beh cy HaOOpu Ha CBHJIEHOM CaTE€HY
UCIpaBJbaHH  TapoM. KoH3epBaTopcku  pajoBU
3armodety ¢y y oktoopy 2016. roguHe 3aBpiieHH Cy
kpajem mMapta 2017. rogune. bancka xaypuHa BpaheHa
j€ Ha cTaiHy MocTaBKy y Majy 2017. ronune.

aksbyuyak: I[IpumemeHe MeEToie KOH3epBaluje
U PEKOHCTpYyKLHje OajJcke XaJbuHe HMaie Ccy
32 IWbh CTAaOWIM3alMjy TEKCTHIHOT IpeaMeTa.
IMocTynak 3amTHTE TEKCTHIHOT MpEIMETa 3aXTeBao
je TpOMHIJBEHHM NPHUCTYIl THpe cBera 300r CBOje
TPOAMMEH3UOHATHOCTH, OCETJBHMBOCTH  CBHJICHOT
Marepujajia M JeKopaluje CTaKJICHUM IepiIniama.
Ha ocHOBY wuCIUTHBama W JeTajbHE TPOLCHE
CTama Tpeamera, oapeheHe cy merome W pemocien
KOH3EepPBAaTOPCKUX TMOCTymaka. Marepujand Koju
cy kopuiifieHM y TOMEHYTHM MOCTYILUMa CY
KOMIATHOMJIHM ~MarepHujaidMa Ha OpPHTCHHATHOM
npenMeTy, a METOJe PEeBep3MOMIIHE M CBOjCTBEHE
KOH3epBalWji TeKCTWIHUX npeamera. C 003upom Ha
TO 71 CY MOCTYMIH MPEHNO3HATIEUBH, UCTIOIITOBAHH CY
STUYKHU MPUHLUIN KOH3EPBALMje U PEKOHCTPYKIIHjE.
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Only after the mechanical and wet cleaning is
done, as well as drying, the process of conservation
and reconstruction of the dress begins. The degraded
structure of the silk facing could not withstand the
needlework, without further damage, so it was
concluded that the process of conservation with
silk thread was impossible. For the reconstruction
of the interfacing, silk which fully, both in colour
and structure corresponds to the one from the
original, was used. Twelve pieces of fabric were
joined together by a sewing machine, while the
other elements were hand-stitched with cotton
thread. Clasps, ribbons and silk sateen ribbon from
the original item were sewn on the reconstructed
garment with the appropriate technique.

The broken underwire was replaced by a new
one. The interfacing and the upper part of the tulle
were stitched to the item with a cotton thread.
The damage on the upper part of the garment was
consolidated with a silk thread, by placing a piece
of some other fabric under for support. Parts of the
dresses that were ripped off (shoulders and silk
belts) were sewn with cotton thread.

For the purpose of displaying, a dummy,
corresponding to the size of the garment, was made
of non-acid paper and starch glue. Over the final
layer of paper, a thin layer of batting was placed
in order to alleviate the sharpness of the paper. A
white interfacing was made, as well as a felt train,
0.5mm thick. The dummy stand was made of metal.
Sensitive silk material, patched with plush and bead
applications, could not be ironed under pressure,
but the creases on silk satin were corrected by
steam. Conservation works began in October 2016
and were completed in late March 2017. The ball
gown was returned to its permanent display in May
2017.

Conclusion: methods of conservation and
reconstruction, applied to the ball gown in question,
were focused on stabilizing the textile object. The
procedure required a thoughtful approach, primarily
because of its three-dimensionality, the sensitivity
of silk materials and glass bead decoration. Based
on the examination and detailed estimate of its
condition, methods and sequence of conservation
procedures were determined. The fabrics used in
these processes were compatible with the original
ones, and the methods were reversible and typical
for the conservation of such objects. Since the
procedures are recognizable, the ethical principles
of conservation and reconstruction have been
fulfilled.
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U PEQJIEKTOTPA®ONIN Y
KOH3EPBALIMJY YMETHUYKHNX
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HAPOJTHOT MY3EJA Y
BEOTPAJTY
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Casxerak: Y 0BOM paJly J1aT je KpaTak OITUC TEXHUKA
KOje ce KopHcTe 3a MH(palpBeHa cHuMama (infrared
imaging techniques) y CKJIONy KOH3epBaTOPCKHX
UCIIUTHBakha YMETHWYKHX ciuka. HaBemeHne cy
TeXHHKe JUrHTaiHe Gororpaduje moMmohy JUrHTaITHOT
¢doro-anmapara ca CMOS nerektopoM, HH(paIpBEHE
peduiektorpaduje momohy kamepe ca WHAUjyM-
rajifjyM-apceH JIeTeKTOpPOM U JIaKHEe WH]parpBeHe
pedrnexrorpaduje momohy XunepcrekTpaiHe kKamepe,
Ha puMeprMa peepeHTHHX y30paka 1 Ha JIBE CIINKE
u3 Hapomuor myseja y Beorpany

Kibyune peun: Mndpanpsena, pediexrorpaduja,
CMOS, CCD, InGaAs, koH3epBarimja

YBOA

CHuMmama y uH(ppanpBeHoj oOmacTu CcrHekTpa
y KOH3EpBallMj YMETHHYKUX IpeAMeTa KOpHUCTE
ce 3a HIACHTHU(PHUKOBAaHkE CIJI0jeBa HCIOJ BHIJbUBE
noBpiuHe O0jeHOr  Clioja, jacHHWjer youdaBama
HAaKHAJHUX peTyllla U OTKPUBama MOYETHOT IPTekKa
(underdrawing), ykomuko oH moctoju. Cama TeXHUKa
je oTkpuBeHa KpajeM 19. Beka kaja je mpumeheno aa
ce JoJaBameM 0oje y KpucTaje XaloreHuaa cpedpa
Moke ToBehaT oceTJpbMBOCT IHpHO-0esor ¢uiMa
nopel yATpasbyOrdacTe U BUAJBHBE O0JACTH CIIEKTpa
Ha Onucky wHGpanpBeHy obmact. On me3neceTux
romuHa 20. Beka MOUYMEE 3amMeHa QoTorpadckux
TEXHHKa JTUTUTATHUM. TeXHOJIOIIKHY Pa3BOj MOYHHHE O]
TEJICBU3MjCKHX Kamepa, rie je Vidicon (van Asperen,
1969: 96) nieBHU cucTeM UMao Jganeko Behy mpeaHocrT,
npeko CCD (charge-coupled device) kamepa (Holst
& Lomheim, 2007: 8) neBenecetux roguHa 20. Beka,
ca HOBHM IMOOOJbIIAKMMA Yy CMHCIY T€OMETPHjCKE
JUCTOp3Uje, CTAaOWIIHOCTH CHUTHala, JUHEapHOCTH,
pesonymmje (Weiner, 1998); 1o caBpemenunx InGaAs
KaMepa ca HWHIWjyM-TalldjyM-apceH JeTeKTOpHUMa
(Onat u ocramm, 2007: 65420L). Kako je Buaeo
cucteM orpanuueH Ha 640x480 mukcena, CHUMame
ce Hajuemhe o0aBjba CcTBapameM ,,MO3auka” O]
cermeHara ucnutruBane cimke (Gargano, M, & Bertani,
D, 2013: 53-64) koju Ou Tpebano na ce mpekianajy y
nporieHTy ox 20% ma 61 ce KOMITjyTepcKoM 00paaoM
HaKHaJIHO JO0OHMO WEJOBUT cHUMak. Jla Ou ce To
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ON INFRARED AND FALSE
INFRARED PHOTOGRAPHY AND
REFLEKTOGRAPHY IN THE
CONSERVATION OF ART WORKS
APPLIED ON SAMPLES FROM
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BELGRADE
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Summary: This paper presents a brief description
of the infrared imaging techniques within the
process of conservatory testing of paintings. Digital
photography techniques are being discussed, among
which the ones using a digital camera with a CMOS
detector, infrared reflectography performed with a
camera with an indium-gallium-arsenic detector, and
false infrared reflectography using a hyperspectral
camera, performed on relevant samples and two
paintings from the National Museum in Belgrade.

Keywords: Infrared, Reflectography, CMOS,
CCD, InGaAs, conservation

INTRODUCTION

Recording in the infrared range of spectrum, while
performing the conservation of works of art, is used to
identify layers beneath the visible surface or to see the
subsequent retouches more clearly and also to detect
the underdrawing, if there is one. The technique was
invented at the end of the nineteenth century when it
was noticed that the addition of colour to crystals of
silver halide could increase the sensitivity of black
and white film to near infrared region, and also to
the ultraviolet and visible spectrum. In 1960s, digital
techniques started replacing ordinary photography.
Technological revolution began with invention of
television cameras, where Vidicon (van Asperen,
1969: 96) had a considerable advantage, with built-
in tube system, and then a CCD (charge-coupled
device) camera (Holst & Lomheim, 2007: 8) came
into use in the 1990s, with a new improvements
in terms of geometric distortion, signal stability,
linearity, resolution (Weiner, 1998). Nowadays,
contemporary InGaAs cameras are produced with
indium-gallium-arsenic detector (Onat et al., 2007:
65420L). As the video system is limited to 640x480
pixels, recording is most often done by creating
a “mosaic” of segments of the examined painting
(Gargano, M., & Bertani, D., 2013: 53-64) which
should overlap in a percentage of 20% in order to
get a complete video, after computer processing.
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M30€ero, y MOCNehe BpeMe pa3BHjajy ce TEXHUKE KOje
ce 3acHMBajy Ha ckeHupamy. Kopucre ce ckeHupajyhe
kamepe (Saunders, u ocramu, 2005: 58570Q) xoje
,»MO3auK”’ CKJamnajy TOKOM CHMMamwa. [lapanenHo ca
yBoh)eweM Kamepa, UMju je ITIaBHU HeJoCTaTaK Maja
pe3onyiyja, pa3Bujajy ce U TEXHHUKE ca JUTUTATHUM
(ororpadpckum amaparuma (Marin, & Buszka, 2014:
63-76) mnpunarohenuMm mnoTpedama HHpanpPBEHOT
CHUMama yYMETHHUKHX jaena, Hajuemthe ca CMOS
(complementary metal-oxide semiconductor)
JIeTeKTopuMa. Y JaHalllbe BpeMe CHHMama ca
npuigaroheHuM  UTUTAIHUM  (OTo-amapaTroM, Y3
kopunthemwe IC guntepa koju ce cTaBba Ha 00jeKTHB,
Mory ce nooutn kBanuteTHu [C JUTHTaTHU CHUMIU
Ha TaJlacHUM ayxuHama 70 1.000 nm.

Jom jeHa MHOBaIMja yBeIeHa TOKOM OCaMIECeTHX
ronuHa 20. Beka je KOMOMHOBAh¢ CHIMaKa IOOUjSHUX
y BUJIJBHBOM CIIEKTPY Ca OHUM JIOOMjeHUM Y OJIHCKO]
uH(]panpBeHoj o0IacTH HAKHAIHOM KOMIIjyTePCKOM
obpamom (Mazzeo, u ocramm, 2007: 14-16). Ona
TEXHHKAa Ha3WBa CE€ Ha CHIVIECKOM Jje3HWKy ,falce
infrared reflectography” — naxna wunH(ppanpBeHa
pedutekrorpaduja.

O oBHM TexHWKamMa Omhe BHIIE peun y AajbeM
TEKCTy, y3 TPHKa3WBame IMpHMepa CHUMAaKa KapTe
murmenara ¢upme Kpemep (Kremer Pigmente) u
nBe cimke U3 Hapomguor myseja y beorpany, Hukone
Hemxonha un Jama Camgepca Ban XemeceHa (Jan
Sanders van Hemessen).

OCHOBHM ITPMHIUIIN

WNudpanpeena dororpaduja u peduekrorpaduja
3acCHHMBA CE Ha NPOJHparmy HWH(PALPBEHOr 3paycHa
y ciojeBe ucmoj 00jeHOr cjoja KOju Cce CHUMA H
Weropor audysHor onoujama. Bummua (400 mo
700 nm) wu ynaTpasbyOmdacta cpewioct (100 mo
400 nm), Oyayhu na wmajy Mamy eHeprujy, Hehe
MIPOAMpPATH KPO3 MOBPIIMHY ciuke, Beh he ce ondoutn
o oapeheHum yriom. Y ckiany ca aedUHUIN]OM
MelynaponHe opraHuzaiyje 3a CTaHIapAW3aIHnjy,
uH(ppanpBeHy 007acT eIeKTPOMArHETHOI 3padeHa
(Tamacue ayxuHe 780 nm 10 1 pm) MOYKEMO MOACTUTH
Ha Onucky mH(ppanpeeny obmnact (780 nm mo 3.000
nm), cpenmwy uHdpanpseny oodnact (3.000 nm 1o 0,5
um) u ganeky umHppanpseny oodmact (0,5 pm mgo 1
um). 3a Halla UCTpakMBarma OJ MHTEpeca je Onrcka
uH(ppalnpBeHa o0JIacT, 3a TEPMOBU3HjCKa MOCMaTpamba
cpelma MHOpalpBeHa o0JacT, a 3a TMOoCMaTpame
ACTPOHOMCKHX T0jaBa Jlajieka nH}palpBeHa ooaacT.

Kaga ce Ha oOjexar jenyje elIEKTPOMAarHETHUM
3paderbeM, JI0Ja3d JI0 TMO0jaBe HEKONHUKO (DU3HUKHX
(heHOMEHA KOjU 3aBUCE O] CHEPIHje 3paducrha M Of
0CcOOMHA 00jeKTa KOju ce 3pavr. ATICOPIIIHja: Kajia ce
arcoNyTHO IPHO TEJIO 03pavyu BUIJHHBOM CBETJIONIhY
JoNla3d 10 TOTAJHE arcopIiyje CBETIOCTH U TENO
BUIIMMO Kao I[PHO, a EIEKTPOMATHETHO 3pavcihe ce
npeTBapa y TomioTy. Peduiekcnja: kaia ce Ha yriauany
MOBPIIMHY CBETJIOCT OA0Mje TOH HCTUM  YIJIOM
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The most recent techniques based on scanning are
being developed to avoid the creation of “mosaic”.
Scanning cameras are used (Saunders, et al., 2005:
58570Q) with an option for assembling the mosaic
during recording.

Along with the introduction of cameras, the main
disadvantage of which is small resolution, techniques
with digital photographic cameras (Marin, & Buszka,
2014: 63-76) are also adapted to meet the needs of
infrared recording of artworks, most often with
CMOS (complementary metal-oxide semiconductor)
detectors . Nowadays, shooting with a custom digital
camera, with the use of an IC filter placed on the lens,
you can get quality IC digital images at wavelengths
up to 1000 nm.

Another innovation introduced during the 1980s
was the combination of images obtained in a visible
spectrum with those obtained in a near infrared
region by subsequent computer processing (Mazzeo,
et al.,, 2007: 14-16). This technique is called false
infrared reflectography. All these techniques will be
discussed further on, with the presentation of shots
of the Kremer Pigments colour charts and of two
paintings from the National Museum in Belgrade, by
Nikola Neskovic and Jan Sanders van Hemessen.

BASIC PRINCIPLES

Infrared photography and reflectography are
based on recording the process of penetration of
infrared radiation into the layers beneath the painted
coat and its diffuse reflection. Visible (400 to 700
nm) and ultraviolet light (100 to 400 nm), since
they have less energy, will not penetrate the surface
of the image, but will be rejected at a certain angle.
In accordance to the definition of the International
Organization for Standardization, the infrared field
of electromagnetic radiation (wavelength 780 nm to
1 um) can be divided into a near infrared region (780
nm to 3000 nm), the middle infrared region (3000
nm to 0.5 pm) and distant infrared region (0.5 pm to
1 um). For our research, a near infrared region is a
topic of interest; central infrared region is significant
for thermo vision observations, while distant
infrared region is important for the observation of
astronomical phenomena.

When electromagnetic radiation acts on the
object, several physical phenomena arise which
depend on the energy of the radiation and on the
properties of the object being radiated. Absorption:
When the absolute black body is exposed to visible
light, total light absorption results in the body being
seen as black while electromagnetic radiation is
converted into heat. Reflection: when on a polished
surface the light reflects at the same angle that it falls
to the surface, it is known as a total reflection and
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107 KOjUM M T1aJia Ha TOBPIIUHY, PeY jé O TOTAJIHO]
peduiekcuju a edekar je UCTH Kao KOJ Orjienana.
VKOIMKO CBETIOCT TajHEe Ha HEpPaBHY MOBPIINHY,
Kao MITO je TOBPIIUHA CITUKE, ACTUMUYHO J0JIa3H 10
arncopIiuja a AeNUMHUYHO 10 pedriekcuje, ¢ THM LITO
je oBa peduiekcuja cama audy3Ha — yrao moja KOjuM
ce CBETIIOCT 0/10Mja HUje UCTH Kao YHaJHH yrao npu
YeMy JIOa3d 10 pasiarama Ha paslHyuTe TalacHe
JyKuHe. 300T TOra HaIlle OKO MOXe 7a pasiukyje 6oje.
TpaHcMuCH]ja: YKOIUKO TPHU MPETACKY U3 jSAHE CPEAUHE
y apyry (Bazayx — 00jeHH cJi0j), AoJIa3u JI0 MpoJiacka
cBeTIOCTH Oe3 MPOMEHe TajacHe MyKuHe, Moryhe je
JIOTIPETH [0 CJI0jeBa CIUKE UCTIOJ MOBPIINHE 60jeHOT
crnoja. Ta hie ce cBETNOCT AETMMHUYHO arncopOOBaTH
U Ha Kpajy pedieKkToBaTH ca MOAIore, HAKOH Yera
ce MOXE HACHTH(PUKOBATH MOMONY JeTeKTOpa WM
ocetrsbuBUX (rimoBa (cnuka 1). OHu Takohe nmenyjy
10 TPHUHIMITY TpaHcMmucHje arcopOyjyhu jeman neo
3paderwa nomohy dunrtepa (BUAJBUBH JEO CIEKTPA),
a TPOIYCHH Cy 3a 00JIacT CIIEKTpa Koja je HaMm je y
¢dokycy (Onucka uHpparpBeHa od1acT).

Visible
,BII,ELTI:-I-IB&J
i

\

GojeHM c110j

Pictorial Layer

the effect is the same as in the mirror. If the light
falls to an uneven surface, such as the surface of the
image, partial absorption occurs together with partial
reflection, although this reflection is now diffuse - the
angle at which the light reflects is not the same as
the incident angle, whereupon decomposition occurs
at different wave’s length. That’s why our eye can
differentiate colours. Transmission: if when passing
from one zone to another (air-dyed layer), the light
passes without changing the wavelength, it is possible
to reach the layers of the painting under the surface.
This brightness is partially absorbed and ultimately
reflected from the substrate, after which it can be
identified by detectors or sensitive films (Picture 1).
They also act according to the transmission principle
by absorbing a part of the radiation by means of filters
(visible part of the spectrum), and are transmitted to
the area of the spectrum in our focus (a close infrared
region).

Infrared
nH(]panpseHa

Cx. 1: Pedunexcuja BumsbrBe M MHOpAIpPBEHE CBETIOCTH Y KOHTAKTy ca OojeHuM ciojem (mpeyserto u3 Obrutsky,
A. & D. Acosta, 2004) / Picture 1: Reflection of visible and infrared light in contact with the painted layer (taken from
Obrutsky, A. & D. Acosta, 2004)

Kako pasnu4uTd OUIMEHTH HWMajy pasinduTy
CIOCOOHOCT ampoIrycte win ancopOyjy mHdpampBeHa
3padyera, Tako he pgoOwjeHa QoTorpaduja wWIn
JMTUTAITHA CHUMAK MOKAa3aTH Pa3nuUTe TOHATIHUTETE
on cuBe mo IpHE Ooje. Hajoospy mpormycHOCT 3a
MH(]paNpBEeHO 3pavyemhe UMajy IpBeHe, Oene n cMehe
0oje, IOK TulaBa W HeKe 3ejleHe Ha WH(]pampBeHOM
CHUMKY H3IIe[ajy Kao [pHE WM TaMHE HHjaHCe
cuBe. M3 Tor pasiora cjiojeBH HCHOJ MOBPIIMHCKOT
HajOosbe he ce younTn Ha MecTHMa TIie Cy CBETIHjU
TOHOBH Ha CIUIHW. BehrHa nurMeHara uMa JI0BOJBHY
MPOITYCHOCT Ha TajJacHUM JyxuHama on 900 mno 1.000
nm, aad 3a ONTUMAJHO MPOJUPABE KPO3 MHUIMEHTE
Kao IITO Cy MHIHUIO, a3ypHT, MEYeHa CHjeHa, OJIOBO-
KajajHa KyTa MOTPeOHO je MHMPANPBEHO 3pavucihe
Behe ox 1.000 nm.

Yonmreno rosopehu, 3a mH(panpBeHa CHIMama
Koja ce BpIIe Ha TajlacHUM jayxkuHama ox 700 mo
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As different pigments have different abilities to
let through or absorb infrared radiation, the resulting
photo or digital image will show different tonalities
from gray to black. Red, white and brown have the
best permeability for infrared radiation, while blue
and some green tones look like black or dark shades
of gray on the infrared image. For this reason, the
layers beneath the surface will be best spotted in
places where the brighter tones are on the picture.
Most pigments have sufficient permeability of
900-1000 nm, but for optimal penetration through
pigments such as indigo, azurite, burnt sienna, lead-
tin yellow, infrared radiation is required to be greater
than 1000 nm.

Generally speaking, for infrared shooting at a focal
length of 700 to 1000 nm, the correct term would be a
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1.000 nm wucrpaBaH TepMHH OWO OW pedraekcruoHa
uH(panpBeHa (aururanHa) Qororpaduja, a 3a
CHUMama Koja KOpHCTe HH(PAIpPBEHO 3pavyeme O
1.000nm 10 3.000 nm uHppanpseHa pediekrorpapuja
u uHppanpeern peduektorpam. 3a Bumre ox 3.000
nm ojroapajyhu Ha3zuBu Ouiam OM TepMmorpaduja u
Tepmorpadu.

Jlaxxna wunHppanpseHa ¢dotorpaduja (Moon, u
octanmu, 1992: 42-52) kopucTu ce 3a pas3IMKOBaHE
MUTMEeHaTa HucTe 00je, ajau pa3IuYuToOr CcacTaBpa.
Pednexcuje he ce pasnukoBaTd y 3aBUCHOCTH
Ol XEMHJCKOI cacTaBa MHUIMEHara M[PHIMKOM
o3padyuBama OJUCKOM HH(OPAIPBEHOM DaJivjallijoM.
KomOuHoBameM cHUMKa y HH(]paIpBeHO] o0JacTu
W y BWIBHMBO] 00nacT, y3 ynorpedy ¢uirepa,
nobuja ce ,u3MemaHa”, Tj. JaxHa HH(]parpBeHa
tdotorpadmja (Ha ¢GuIMy WM JWTUTAIHA) TAE je
JIOPUHOC MH(]paIpBeHOr Jeia crekrpa MoryhHocT
pa3iMKoBama MHUIMEHaTa KOjU Yy BHIJBUBOM [Ty
CIIEKTpa M3IJIea]y UCTO, yOouaBama JeTajba Ha CIIUIIY,
WM NIPEIM3HHU]jer TO3UIUOHIPakha OCHOBHOT LIPTEXa.

Kako Ou ce moOWIM CHUMIIM, HEOMXOTHO je
00e30euTH JIOBOJBHY KOJMYMHY HWH(]parpBeHor
3pauera Koje Mmajga Ha ucnutuBaHu oOjexar. OHO
Tpeba ma Oyne paBHOMEepHO. Moxke ce ymoTpeOuTH
JTHEBHA CBETJIOCT (CHHMame Y eKcTepujepy), WU
Hajuerthe JOAATHO BEMITAYKO CBETIIO Kao IITO
Cy TYHICTCHOBA JIaMIla, KBapIlHE JiamIle, OOWYHE
CHjajiMlle ca CTaKJeHMM OaJloHOM WJIM XaJIOTeHE
JIaMITe KOje eMHTY]y U OJTUCKO HH(PPAIPBEHO 3pavuckse.
HeonxonHo je n3behn HEOHCKO OCBETIhEHE jep HE
CaJIp>KH y TOBOJbHOj MEpH HH(PALIPBEHH J€0 CIICKTpa.
IToce6HO Tpeba BoAUTH padyHa Jia je OBO OCBETIHECHEC
Ha 0e30e1HOj ymaJbeHOCTH oIl 00jeKTa Kako He Ou
JIOLIUTO JI0 mperpeBama. Hajoosbe je KOpUCTHTH IBE
JaMIie Kako OM ce TIOCTHIVIO PABHOMEPHO OCBETIHEHHE.

NHCTPYMEHTALINJA

Jurutanau ¢oro-anapat 3a uHppampeeny

dotorpadujy

®doro-anmapar KOju KOPUCTUMO 3a HH(PALPBEHO
(IC) caumame je Canon EOS rebel T2i ca Canon EFS
objextuBoM (18-55mm). dopmar cHUMKaA OBE Kamepe
je 18 Mpix (5.184 x 3.456 pixels). To je MomudukoBan
(hoTo-amapar, kojem je onactpamen IC gunrep ucnpen
CMOS nerekropa, YuMe je mpuiaroleH aa perucrpyje
u caumu IC crnekrap. O0jekTHB je mpomepa 58 mm,
Ha Koju ce craBiba ¢uiurep X-nite 1.000 nm, koju
HPOIYINTa CaMO Ty TajJacHy JIyXKHHY UH(]paipBeHOr
CIIEKTpA.

Jla Ou cMO yCHeNIHO CHUMWIM HEKY YMETHHYKY
cmky IC  wmeromoMm,  Qoro-amapar  KojuM
¢dororpadumemo mopa umaru Live Mode (live
preview) onuujy. bes te ommuje je ckopo Hemoryhe
HampaBUTH KBanuTeTan cHuMak. OOjexTuB doTto-
araparta Tpeba IOCTaBUTH TOJ UCTUM YIJIOM Kao U
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reflective infrared (digital) photograph, and for shots
that use infrared radiation over 1000 nm to 3000 nm
infrared reflectography and an infrared reflectometer.
For over 3000 nm, corresponding names would be
thermography and thermographs.

False infrared photography (Moon, et al., 1992:
42-52) is used to distinguish pigments of the same
colour but of different composition. The reflections
may vary, depending on the chemical composition
of the pigments, when irradiated by close infrared
radiation. By combining the image in the infrared and
visible region, using the filters, a “mixed”, i.e. fake
infrared photography (on film or digital) is obtained,
where thanks to the infrared part of the spectrum it is
possible to distinguish pigments that look the same
in the visible part of the spectrum, then to spot the
details in the picture, or more precisely position the
preparatory sketch.

In order to get the recordings it is necessary to
provide sufficient amount of infrared radiation that
falls on the tested object. It should be even. Shooting
may be done in daylight (exterior shooting), or most
often in artificial light such as Tungsten lamps, quartz
lamps, ordinary light bulbs or halogen lamps that
also emit close infrared radiation.

It is necessary to avoid neon light because it
does not contain enough of the infrared part of the
spectrum in it. Particular care should be taken to
ensure that this lighting is within a safe distance from
the object in order to avoid overheating. It is best to
use two lamps to achieve even light.

INSTRUMENTATION

Digital camera for infrared photography

The camera we use for infrared (IC) shooting is
the Canon EOS Rebel T2i with the Canon EFS lens
(18-55mm) with resolution of 18 Mpix (5184 x 3456
pixels). It is a modified camera, with the IC filter in
front of the CMOS sensor being removed, which is
adapted to record the IC spectrum. The lens is 58
mm in diameter, to which the X-nite filter 1000 nm
is placed, which only covers the wavelength of the
infra-red spectrum.

In order to successfully capture a shot of a painting
using the IC method, the camera must have a Live
Mode (Live preview) option. Without this option,
it’s almost impossible to make a quality picture. The
lens of the camera should be placed at the same angle
as the painting. If camera is placed on the tripod
at a different angle in relation to the surface of the
image, it will bring to the unequal sharpness of the
preparatory sketch underneath the painted layer.

For the purpose of IC shooting, we use the
Multiblitz halogen studio lighting with Osram lamps
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YMETHUYKY CJIHKY. MICKOIIIEHO MOCTaBJbEH arnapar Ha
CTaTHBY, Y OJHOCY Ha IOBPILHUHY CIHKe, aonpunehe
HEje/IHAKO] OIITPUHU I[pTeXka KOJU CE€ HaJla3W HCIIOJ
OojeHOT clioja WM Hehe TpoapeTw A0 MOJIore Ha
KOjOj je LPTEexK.

3a morpedbe IC cHUMama KOPUCTHMO XaJIOTeHY
Multiblitz ctyaujcky pacBeTy ca osram cujaauriama
KOje J1ajy KOHTHHYHMpaHO CBeTsio Temreparype 3.000
K. Kopumihemem xajoreHe pacBeTe NMOKPUBEH j€ H
IC crnekrap U cHHMame HE 3aXTeBa EIMMHHHUCAHE
OCTaJINX U3BOPa CBETIIOCTH.

Jururana InGaAs undpaupsena kamepa

3a pobujame WHQPANPBEHHX pedpakTorpama
(muruTamHUX CcHUMaka y WH(QpanpBeHoj oOmacTu
mpexko 1.000 nm) xopumhena je wuH(DpampBeHa
InGaAs xkamepa NIT WiDy SWIR 640V-S pezonymuje
640 x 512 mmkcena, ca ynasseHomrhy n3mel)y nmukcena
od 15 pum. MeIMjym-raaujyM-apceHCKH IETEKTOp
oMoryhaBa CHMMame Yy ITyHOM OICETY TaJacHHX
ayxkuHa on 900 mo 1.700 nm. 3a ocBeTbeme Cy
kopuimheHe XalloTeHe JIaMIe W jedaH peduiekTop
ca TYHTCTEHOBOM JIaMIoMm panu mosehama yaena
WH(PANPBEHOT €JIEeKTPOMArHeTHOT CHEeKTpa H3Ha[
1.000 nm. Pednexrop ARRI 150 Watt Tungsten
Frensel.

XurepcrnekTpaiHa kamepa

3a jgoOwjambe HMH(DpaAIpPBEHUX CHUMAaKa Ha
Jne(MHUCAaHO] TalacHO] JYXKWHH HW3IIBOjJEHO] U3
orncera on 800 mo 1.000 nm kao u 3a noOujame
JaXHUX WHQPANPBEHUX CHUMakKa KOpHITheHa je
xunepcrnekrpaina kamepa SurfaceOptics Corporation
SOC710E.Kamepajeonpemsberaca CCD neTexkropom,
WHTETPUCAHUM CKeHUupajyhum cuctemoM (33 nuHuje y
CeKyH/IM) Koju cHuMa y orcery o7 400 10 1.000 nm Ha
260 TaylacHUX KaHalla ca CIICKTPAITHOM PE30JTyIH]jOM
on 2,3 nm. Jlooujean RGB cHumim cy pesonynmje
1.392 x 1.392 pixela. OcBeTibeme KOje ce KOPHUCTH je
XaJloOTeHa JlaMIla Kao 3a JUTHUTAHA CHUMama (oTo-
armapaToM.

I[TPUMEPU:

Jla 6u ce cTekao OCHOBHH YBHJI Yy HauMH Ha KOjU
MOjeIMHN THMIMEHTH pearyjy Ha HH(paIpBeHo
3pauerme, kopumheHa je kapra ox 130 mmrmenara
¢upme KPEMEP (Kremer Made Pigments, 130
samples). Kao BesuBo xopumihen je KasewH.
HampaBnnm cMo caMm KapTy NWUTMeHaTa, Takohe
¢bupme Kpemep, rie je kao Be3uBO KOpHUIIheHa IyMU-
apabuka. OBne hemo npukasaru pesyirare 1o0ujeHe
3a IUIaBe mUrMenre (ci. 2).

Ha cn. 2 Mory ce youwTH pasnuduuTe peaxnuje
Ha IUIABUM TMUTMEHTHMA. Tako, Ha MpUMeEp, cMaiTa
IoCTaje TpaHCIAPEHTHA Ha TalacHO] MYKUHU O
900 nm, moK je Hempo3WpHa Ha BehnM TalacHUM
Oy)XUHaMa. A3ypUT je TOTIIYHO HETpaHCIapeHTaH
Ha TaJlacHUM nyxuHama MawmbuMm of 1.000 nm, a
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that give a continuous light temperature of 3000 K.
Halogen lighting also covers the IC spectrum and the
recording does not require the elimination of other
light sources.
Digital InGaAs infrared camera

An infrared InGaAs NIT WiDy SWIR 640V-
S resolution of 640x512 pixels was used to obtain
infrared refractograms (digital images in an infrared
region over 1000 nm), with a pixel distance of 15
pm. The indium-gallium-arsenic detector allows
for full-scale recording of wavelengths of 900 to
1700 nm. For illumination, halogen lamps and one
reflector with a tungsten lamp were used to increase
the proportion of infrared electromagnetic spectrum
above 1000 nm.

ARRI 150 Watt Tungsten Frensel Reflector.
Hyperspectral camera

SurfaceOptics Corporation SOC710E was used
to obtain infrared images at a defined wavelength
separated from the range 800 to 1000 nm as well as to
obtain false infrared images. The camera is equipped
with a CCD sensor, an integrated scanning system
(33 lines per second) that records in the range of 400
to 1000 nm per 260 wave channels with a 2.3 nm
spectral resolution. The resulting RGB images are
1392x1392 pixels resolution. The lighting used is a
halogen lamp for digital camera shooting.

EXAMPLES:
In order to gain a basic insight into how some
pigments react to infrared radiation, a map of
130 pigments of KREMER (Kremer Made
Pigments, 130 samples) was used. Casein was
used as a binder. We made our own pigment
chart using the pigments by the same producer,
where gum arabic was used as a binder. Here
we will show the results obtained for blue
pigments (Picture 2).

Cwmanta Manwc  Asypwr  Plossblue
Smalt  Ultram.  Azurite
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Cn. 2: CHUMIMM TJIaBUX MUTMEHATA CHUMJBCHUX Y
BUJUBHMBOj cBeTI0CTH (TIpBH pex), Ha 900 nm (xpyru pen),
xunepcnekTpanHoM kamepoM InGaAs kamepom (Tpehu per)
u naxuu IC pednexrorpamu (uerBpru pex) / Fig. 2: Shots of
blue pigments recorded in visible light (first row) at 900 nm
(second row), with InGaAs hyperspectral camera (third row)
and fake IC reflectors (fourth row)
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nenumuyHO y oricery of 900 mo 1.700 nm. Paznuka
n3mMel)y oBa J1Ba murMeHTa npuMehyje ce U Ha JJaXKHAM
IC cHummmma. Jlok je cmanta (QiyopecieHTHO
HapaH[JACTOT TOHA, a3yPHUT OCTaje TaMaH.

OcTraiy MmiaBd MUTMEHTH Ha TaJacHOj JYKUHH
o 900 nm mocTaigu Cy TPaHCHAPEHTHH, aJld CE KOJ
KOOAJIT IJIaBe, UCTO K0 M KOJ CMalTe, 3araxa Mamba
HPOJIOPHOCT HHQPALPBEHUX 3paka Ha TaJACHUM
nyxkuHama Behum o 1.000 nm. Kox ocranux niuaBux
NUIrMEHara 3araxajy ce pas3jiM4uTH TOHAIUTETH
HapaHiiacte 0oje Ha naxHuM [IC cCHMUMIMMa H3y3eB
KOJI TIPyCKO ITUIaBE€ KOja TOMpHMa TaMHHUjE ILPBEHY
HHUjaHCY W TUIOC TUTaBe KOja 0CTaje TuIaBa.

NCIIMTUBAKBE CIINKA

Kaxko 6u ce 1o0mimi mojany o CIMKapcKoj TEXHUIIH,
a Tako W O pa3jio3uMa MpoMajama JAeia, MpeaMeT
HCTIHTHBamka je 0no Ayronoper Hukone Hemkosuha
n3 1785. rogune. Cnmka mpumaga 30MPIH CPICKOT
cimkaperBa 18, m 19. Bexa Hapommor myseja y
Beorpany. Crnukana je yJbaHOM TEXHHKOM Ha TUIATHY.
OcuM TOra MITO je jemaH Of NMPBHUX ayTONOPTpeTa y
cprickoj ymeroctH (Toamh, 2013:65-68), mpencrasipa
n3y3eTak W y CMHCIy CIMKapcKe TEXHUKE jep je
cimKaHa Ha OomycHoj momosn. HemxosmheBo meno
je, y TOM CMHCIY, TIOIaTaK O peNalliji HalMOHATHE
YMETHOCTH ¥ €BpOIICKE CIHKapcKe Tpaauiyje,
Oynyhu nma je mpenapupame IUTaTHa IHHOM y Ooju,
HapOYHTO I[PBEHOM, OWI0 JOMHHAaHTHO y EBporm
Oapoxraor mepuoma (Stols — Witlox 2015, Hradil
2018). Mehytum, ympaBo oOBaj KOpak JIONPHHEO
jé ©eKCTeH3MBHOM TIpolajiamy Jena. luimHa je
XUTPOCKOIIAaH Marepujall, Koju je QuyKTyanujama
Biare OyOpHo, pacylmBao ce W JOBEO N0 MyIarmba
TOpHHX cllojeBa. Kako je cnmka mpeTxoaHo, HajMame
JIBa TyTa, OMyla mpeaMeT OOMMHHUX KOH3EPBaTOPCKUX
MHTepBeHIMja, ucnuTuBame y [C obmactu criekTpa
Omio je HeonmxomHO 3a JoOHWjame TMPEenn3HUjHX
IIoIaTaKa O TOME IIITa je ayTOPCKO CIMKapCTBO, a IITa
Cy HaKHa/IHU PETYIIN 1 MPECIUIIH.

R

Cu. 3 a) Cnmka mpe pecTaypatopckux paaoBa, 0) Jlerams (rmasa) caumibeH [C murutanamM ¢ortoamaparoM ca GriTepoM

In Pic. 2, different reactions can be observed
on blue pigments. For example, smalt becomes
transparent at a wavelength of 900 nm, while opaque
at larger wavelengths. Azurit is completely non-
transparent at wavelengths less than 1000 nm and
partly in the range of 900 to 1700 nm. The difference
between these two pigments is also noticeable on
fake IC images. While smalt gets fluorescent orange
tones, azurite remains matte and dark.

Other blue pigments at a wavelength of 900 nm
have become transparent, but a lower penetration
of infrared rays over wavelengths exceeding 1000
nm is noticable in cobalt blue, the same as in smalt.
For other blue pigments, different orange tones are
apparent on fake IC images except for a Prussian
blue that takes on the darker red shade and the Ploss
blue that remains the same.

PICTURE EXAMINATION

In order to obtain information on painting
technology and the reasons for the deterioration of the
works, the self-portrait of Nikola Nikolic from 1785
was examined. The painting belongs to the collection
of Serbian painting of the 18th and 19th centuries of
the National Museum in Belgrade. It was done in oil
technique on canvas. As one of the first self-portraits
in Serbian art (Todi¢, 2013: 65-68), it represents an
exception both in painting style and technique used,
because it had been painted on a bolus substrate.

In this sense, Neskovic’s work provides
information about the relationship between national
art and European painting tradition, since using
red clay as a primer was dominant in the Baroque
period of Europe (Stols - Witlox 2015, Hradil 2018).
However, that very step has caused the extensive
deterioration of the work. Clay is a hygroscopic
material, which swelled with moisture fluctuations,
melted and led to the cracking of the upper layers.

3

3a tajacHy ayxuny o 1.000 nm, B) [lerass (I1aBa) CHUMIbEH HH(pALPBEHOM KaMEpPOM Ha TAJIACHUM JIy)KHHAMa y OIICery
01 900 1o 1700 nm / Pic.3 a) The painting before the restoration works, b) Detail (head) shot with an IC digital camera
with a 1000 nm wavelength filter, v) Detail (head) captured by an infrared camera at wavelengths ranging
from 900-1700 nm
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Ha cn. 3 nar je cHuMak ciuke AyTOMOpPTpeT Ipe
KOH3EpBAaTOPCKHUX pajioBa (ci. 3 a) W JBa CHUMKA y
nH(DpanpBeHoj 00JacTH HaNpaBJbeHA HA Pa3IMIUTHM
TaJacHUM  Ay)KHHAMa, ONHOCHO  Pa3IUIUTHM
TeXHHKama. Ha wH}panpBeHOM CHHUMKY 100HjeHOM
Ha TajacHoj ayxuHu ox 1.000 nm, (cn. 3 6), jacHo ce
BHJIE MECTa TIe ¢y pal)eHu peTyn, Kako Ha IT03aAnHU
TaKo W y Tpezely JIMIa, MOCeOHO Ha JICBOM 00pasy.
Ca ucte crpane y3 o0ox jHIa Ha3upe Ce CIUKAHH
CErMEHT, KOjH HHje BUJJbUB TOJIUM OKOM. Tek CHUMaK
ypahleH TUTUTATHOM KamMepoM, y OIICETY TaJllaCHHUX
nyxuaa ox 900-1.700 nm, oTkpuBa 1ITa C€ HANA3Uu y
Iy0JbuM cliojeBuMa cimke (ci. 3B). AKO rorienamo
mo3ajauHy, youmhemMo ja cy uWH(panpBeHU 3paiu
MIPOIIIN /0 PEKOHCTPYHCAHE IOIJIOTE, OAHOCHO Ia
cy npoOuiu 00jeHrn HUBO peTyia (Oena MoBpIIMHA Y
1033 IMHH, BOJIOPABHA JIMHH]a Y TOPHEM ISy CITUKE)
JIOK Cy C€ Ha JAPYTHM MECTHMa PETYIIHU MOKA3aIh Kao
BEOMa TaMHHU CErMEHTH, Ka0 Yy TOPHEM JICBOM YTy
cnuke. Hajuime Hac je W3HEHAIWO caM TOPTPET,
IJIE j& YOUJBHUBO MMOCTOjarhe JAPYTOT JIMIA MCIIOT OHOT
KOje Ce BHJU TOJIMM OKOM. 3alpaBo, Ha TallaCHO]
qykuHu o peko 1.000 nm oHo je HajyouJbHBHjE HA
JIOEEM JIeTy TOpTpeTa, Ha JIeBoM 00pa3sy, a KacHH]e
je npecnukano. [lopen oka Buae ce u oOpucu oOpBa.
[Toptper, mehyrtum, HuUje wmoryhe npedunmcatn y
nenuHu. BepoBarHo je 1a O OMO YUTIEUBHjH CHUMAK
ca (QWITEepOM KOjU HCKJbyuyje TalacHe IyKHHE
ucrion 1.200 nm. Osako, nHpopMaImja je aooujeHa
MpeKIanameM MOBPIIMHCKAX H OyOJpUX [EI0oBa
CITHKE.

Cnenehu mnpumep je cnuka Brnaganman mnpuma
JaHaK Koja mpunana 30uUpIU CTpaHe YMETHOCTH
Hapoanor myseja y Beorpany (ci. 4). Y Mmys3ejckoj
0a3u mojaraka BOAU C€ I0J] MHBEHTApHUM OpojeM
Hcerp. 936. Kao aytop ce HaBou (i1aMaHCKH yMETHUK
u3 16. Bexa Jan Cannepc Ban XemeceH (Jan Sanders
van Hemessen) (vid. Wallen B. 1976), anu je temko y
MOTITYHOCTH TIOTBPAUTH aTpuOyujy aena. Ha ocHOBy
UCTpaXKMBamka M IOY3IaHUX H3BOpa MOXE Ce Camo
KOHCTATOBATH JIa j€ CJINKa je/THa OJ] HEKOJIMKO CIIMYHUX
BapHUjaHTH CIIMKaHUX 110 OPUTHHAITHOM XEeMEeCEHOBOM
MaHeJy 3a Yhje TI0CTOjarbe HeMa 3BaHUYHE MOTBPIL Y
CTPYYHUM KPYT'OBHMA y CBETY.

Cnuka je HaclMKaHa YJbaHOM TEXHHKOM Ha
NpernapupaHoj XpacToBoj JaclH KOjy YHHE IeT
HE3aBHCHHX, Pai1jajlHO CEYEHHUX M CIOjEHHX JIENIOBa.
CBaku o]l HHUX je T0jeMHauHO J1e()OPMHUCAH y BUIY
KOHBEKCHOT KpUBJbEHA, Y Ma0j Wiu Behoj Mepu, 10k
jé y ILeIuMHM Jacka KOHKaBHO KpHBa 33jelHO ca
IpBEHOM TmapketaxoM Ha mnonehunu. BpojHa
omTehema U3y3eTHO TaHKE KPETHO-TyTKaIHE TOAJIOre
u OojeHHMX cllojeBa mocienuia cy y HajBehoj mepu
yIpaBo MOMEHYTUX TUCTOP3HUja HocHoIa. KommuiekcHa
omTehema koja cy 030MIbHO YIpo3uiia IeJ10, 3aXTeBaja
Cy 00MMHa KOH3epBaTOPCKa MCITUTHBAbA U TEXHUYKY
aHaJM3y  CBMX  CTPYKTypHUX  ciojeBa. Llwmb
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As the image has already been subjected to extensive
conservation interventions, at least twice, testing in
the IC spectrum field was necessary in order to make
difference among copyright painting, retouches and
copies.

In Pic. 3, the image of the self-portrait before the
conservation works (Pic. 3a) and two images in the
infrared area are made on different wavelengths, in
different techniques. On the infrared image obtained
atawavelength of 1000 nm, (Pic. 3b), the places where
the retouches were made are clearly visible, both on
the background and in the facial area, especially on
the left cheek. On the same side along the face there
is a painted segment, which is not visible to the naked
eye. The only shot made with a digital camera, in the
wavelength range of 900-1700 nm, reveals what is in
the deeper layers of the image (Pic. 3v). If we look
at the background, we will notice that the infrared
rays have penetrated the reconstructed substrate, and
have broken through the painted retouch level (white
surfaces in the background, the horizontal line at the
top of the image), while in other places the retouches
appeared as very dark segments, as in the upper left
corner of the image. The most surprising was the
portrait itself, because the other person’s face was
hidden under it. In fact, at a wavelength of over 1000
nm, it is most noticeable around the lower part of
the portrait, in the left cheek area, where it was later
overpainted. The eyebrows are visible, too. Portrait,
however, cannot be defined as a whole. Probably, a
video with a filter that excludes wavelengths below
1,200 nm would be clearer. Thus, the information
was obtained by overlapping the upper layer and
deeper parts of the image.

The other example is the painting The Ruler
receives a tax belonging to the Collection of foreign
arts of the National Museum in Belgrade (Pic. 4), kept
at the museum database under inventory number Istr.
936. Jan Sanders van Hemessen (see Wallen B. 1976),
a Flemish artist from the 16th century, was claimed
to be the author, but it is difficult to fully confirm
the fact. Based on research and reliable sources, one
can only conclude that the painting is one of several
similar replicas painted by the original Hemesian
panel, for which there is no official confirmation in
the professional circles in the world.

The painting was done in oil technique on the
prepared oak board consisting of five independent
parts, cut to soften edges and later joined together.
Each of them was individually deformed in the form
of convex bending, to a lesser or greater extent,
while the whole of the board was concave with a
wooden parquet on the back. Numerous damages
to the extremely thin chalk and animal organic
glue layers (so-called tutkalo) are largely due to the
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CMPOBEACHHUX HCTPAKUBAHA M CHUIMAHA Y PA3THUUTHM
obractuma criekTpa OMO je, TIOpes OCMHIIJbaBamba
HajONTHMATHUJUX KOH3epBaTOPCKUX MeToja,
Jo0Hjarbe BHIIE PeJIeBaHTHUX I0JaTaKa KOju OH ITO
NpUONMKHUje TIOTBPIVIIM JIaTOBAarhe M aTpHOYIH]y
nenma. Y TOM CMHCIYy CHUMama y HH(QpPaIpBeHO]
o0JacTé CIleKTpa JOoHeJla Cy KOpPHCHE pe3yirare,
HAPOUYNTO y OTKPHBAaY MPUIPEMHOr LPTEkKa Ko M
HAaKHAJHUX PEKOHCTPyKIHWja OO0jeHUX ciojeBa Ha
mectuma omrehema. IloueTHn mnprex Hajuenthe
Ipe/ICTaBJba IPBU KOPAK Y CIIMKamYy Aeia. To je Moria
ourn korrja Beh mocrojeher preka uitn KOMIIO3UITHj e,
JOK je y JpyruM CciydajeBUMa IPTEeXK JUPEKTHO
u3BoheH Ha momIO3W, Hajdyenihie IPBEHOM, IPHOM
KPEIIOM HJIM YIJBCHOM, IITO j€ U OIUTHKA (pIaMaHCKOT
nprexxa 15. u 16. Beka (Vandivere A. 2013:9).
KoHTypHUM JIMHMjaMa Cy IpeacTaBJbaHU OOJHIH, a
napaJieJJHIM WIH YHaKPCHUM IpadupameM, CeHKe U
BoTyMeH. KapakTeprucTruke MpuinpeMHOT HPTEka MOTY
OWTH BaKaH UHHMKATOP CIMKAPCKE MPAaKCe YMETHUKA
U jeiHa OJ1 OZIpeAHuIa y arpuOynunju nena. [lomenyre
OJUTHIKE IIpTEeXa jacHo ce Mory youuTu Ha [C cHuMIma
nena Brmanananm npuma gaHak (cin. 5 u oci. 6). Y
3aBUCHOCTH OJI TOTa Jia JH je y IUTamy JaXHa
UH(ppaIpBeHa dororpaduja, W CHUMaK

urpparpeeHom InGaAs kamMepoM, MOXe Ce YOUUTH
Pa3IMYUT WHTCH3MTCT KOHTYPHUX JIMHHjA IPTEXKa,
omreherhba M HAKHAJHUX PEKOHCTPyKIHUja 0oje.
Cuumamem y IC oOmactu cmnekrpa wmoryhe je
JICTEKTOBATH U IIPOMEHY ITPBOOUTHE HAMEPE YMETHHUKA
(pentimenti) mTO Ce youaBa Ha JieTajby XEMECCHOBE
KoMITo3MIIje (Ti1aBa )KeHe, ciI. 6).

'_Lt # ;. 2 ‘ = " .
Cn. 5. [lerass ciiuke Brnagamam nprva gaHak — IaBa Jieteta
a) cuumubera Ha 1.000 nm 0) caumibena Ha 900-1.700 nm/

Pic. 5. Image detail, The ruler receives a tax - the child’s
head a) recorded at 1,000 nm b) recorded at 900-1,700 nm
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aforementioned distortions of the carrier. Complex
damages that seriously affected the work, required
extensive conservation testing and technical analysis
of all structural layers. The aim of the conducted
research and recording in various spectrum areas
was, besides designing the most optimal conservation
methods, obtaining more relevant data that would
confirm the date and attribution of work as closely
as possible. Bearing that in mind, the shooting in the
infrared spectrum region has brought useful results,
especially in the discovery of the preparatory sketch
as well as the subsequent reconstruction of the paint
layers which were damaged. The initial drawing is
most often the first step in painting the work. This
could have been a copy of an already existing drawing
or composition, while in other cases the sketch was

Cu. 4. Bnaganan npuma jiaHak, cTame aelna npe n3sohema
panosa / Pic. 4. The Ruler receives a tax, the condition of
the painting before the works

done directly on the substrate, mostly on a red one,
with black chalk or charcoal, which is also typical for
the 15th and 16th century Flemish art (Vandivere A.
2013: 9). Forms were drawn by contour lines, while
shadows and volume were done with parallel lines or
by cross-hatching. Characteristics of the preparatory
sketch can be an important indicator of artist’s
painting practice and one of the determinants in the
attribution of the work. The mentioned features of
the drawings can clearly be seen on the IC recordings
of the work The Ruler receives the tax (Pic. 5 and 6).
Depending on whether it is a false infrared photo, or
a shot with an infrared InGaAs camera, a different
intensity of contour lines of drawings, damage and
subsequent colour reconstructions may be noticed.
By recording in the IC spectrum field, it is also
possible to detect the change in the original intention
of the artists (pentiments), as can be seen on the
detail of Hemesen’s composition (head of a woman,
Picture 6).
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[lopehewem pmeraspa ciauke Brnanmaman npuma
JaHak (rmaBa jetera), cHuMJbeHuM Ha 1.000 nm (ci.
5 a) u Ha TajacHuM ayxuHama Behum ox 1.000 nm
(cn. 5 0), npumehyjemo Behy mpomOpHOCT CHUMKA
undppamnpsenom InGaAs kamepom. OBa pasimuka
je HapOo4YWTO YOYJbMBA Y JIEBOM €Ny CJIHMKE WM
y Tpeleny pyke Tne je UPTeX BHIJBHBUJU YCIE
npodujama OojeHux ciojeBa uHKapHara. C apyre
CTpaHe, CHUMaK ypaheH aururanHum (oro-arnaparom
ca puaTepoM y peelty JIriia 1aje BUIe nHpopMaruja
o omrehemrnMa W HakHaJHUM PEKOHCTPYKIIMjama
60je. CHUMaK 1pTEXka je y 00Jb0] pe30IyLHnju, allu je
HEroBa BUAJBUBOCT Makhe jacHa.

Jpyru netasp, TiaBa JKCHE, BHIICCTYKO je

WIyCTpaTuBaH (ci. 6).

By comparing the details of the artwork The ruler
receives a tax, (head of a child) recorded at 1,000
nm (Figure 5 a) and at wavelengths greater than
1,000 nm (Picture 5 b), we note a greater penetration
onto the image with an infrared InGaAs camera.
This difference is especially noticeable in the left
part of the image and in the arm area where the
drawing is more visible due to incarnate colour
breaking out. On the other hand, a shot made with
a digital camera with a filter in the face area gives
more information about damage and subsequent
colour reconstructions. The shot of the drawing is
in better resolution, but its visibility is less clear.

The other detail, the head of a woman, is
more illustrative (Picture 6).

Cu. 6: lerass ca ciike Braganan nmpuma aHak — IiiaBa JkeHe a) pe u3Boljerba pajsosa, 0) IMTUTaTHIM (DOTO-arapaToM Ha
1.000 nm, B) InGaAs kamepom Ha 900-1.700 nm, r) jaxHa undpanpseta pororpaduja ypalhena nomohy xurmepcrexrpanHe
Kamepe Ha TanacHuM JgykuHama o 1.000 nm / Fig. 6: Detail from the picture The Ruler receives the tax - head of a
woman a) before works, b) by digital camera at 1,000 nm, v) by InGaAs camera at 900-1,700 nm, g) false infrared
photography made using a hyperspectral camera at wavelengths up to 1,000 nm

W na oBoMm mpumepy moxxemo youutu aa InGaAs
Kamepa aaje nHpopManyje u3 1y0JpHX CllojeBa CIIUKE.
[Ipomene Ha IpTEXKy JHIA CY BUIJBMBHjE y OIHOCY
Ha CHUMKE JOOWjeHE IWTUTATHUM (OTO-aIrapaTroM
ca ¢unrepoM (ci1. 60 u 6 B), TOK C€ HA JUTHTATHOM
cHuMKy, Ha 1.000 nm, ucre Mory camMo HaciIyTHUTH.
Ha Behum TanmacHuM myKHHaMa 3araxa ce 1 mpoMeHa
oJI0Kaja TaBe u odujy (pentimenti).

Ha naxxnom IC cHuMKY naxkmy Cy HaM IPUBYKIIH
IeTajbu Ha JBe (urype y mo3aauHu. tbuxosa oneha
MOKa3yje pasnuuuTy peduiekcHjy Ha MecTHMa TI7e
ce mojaBibyje IuaBa 0oja. MHTeH3WBHHWja, TaMHHja
IUTaBa, IOKa3yje TaMHOIPBEHM OACjaj KOjH MOXKe
Jla IOTHYe Of MPYCKO IJIaBe, JOK CBETIHjH TOHOBH
HeMajy Ty KapakTepucTuky. Jlemyje kao ma je ped
0 JBa pa3nuunTa IulaBa murmeHTta. Kako mpycko
IUTaBa HE O/ITOBapa Ha3HAYEHOM INEPUOAY HAcCTajama
cimKe, Moryhe je mpeTrnocTaBUTH Ja Cy OBH JIENOBH
HakHagHO perymmpaHu. Taxohe, Hore necHe
¢urype mocrajy m3pasuTo IuaBe u y jaxkHoj IC
pedexrorpaduju mro Moxke ykazaTu Ha Tpehy BpcTy
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On this sample, we can also notice that the
InGaAs camera provides information from deeper
layers of the image. The changes in drawing of the
face are more visible than in the images obtained
with a digital camera with a filter (Pictures 6b and
6v), while on a digital image, at 1,000 nm, they can
be anticipated. At greater wavelengths, a change in
the position of the head and the eyes (pentiments) is
visible.

On the false IC shot, two figures in the background
drew our attention. Their clothes show a different
reflection at places where blue appears. More intense,
darker blue has a dark red glow probably originating
from the Prussian Blue, while brighter tones do not
have that characteristic.

It looks like it is about two different blue pigments.
As the Prussian Blue does not correspond to the
period when the picture was painted, it was assumed
that these parts were subsequently retouched. Also,
the legs of the right figure become extraordinarily
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MJIaBOT MMMTMEHTA a TO je IUIoc TutaBa. Ha oBaj HaumH
[0CTajy yOu/bMBE pa3lMKe y cacraBy MHHIMeHara
KOjU TOJIMM OKOM H3TIIeAa]y CIUYHO WM TOTOBO
uaeHTndHO. OBaKBU CHUMIIM J13]y OJIJTMYHY OCHOBY 3a
Jlajba UCIUTHBAKbA HEKOM OfI aHAIUTHYKHX TEXHUKA
Kao IITO Cy CHEPreTCKH IUCIIEP3MBHA PEHJTCHCKA
(bmyopeclieHTHa  CHEKTPOCKOTHMja WM paMaHCKa
CIIEKTPOCKOIHja, TTIOMOhy KOjUX Ce MOYE YTBPAWTH
Ta4yaH cacTaB MUTMEHATA.

3AKJbYYHAK:

Ha ocHoBy cHuMmaka nBe ciuke u3 HapomHor
My3eja y beorpany, noOujeHnx momohy pasimauTHx
HHpANPBEHUX TEXHHWKA, KMMaMO MPHIMKY Ja
carie[aMo HBUX0Be MOTYNHOCTH, MPEIHOCTH U MaHe.
Jda OucMo JOLUTH [0 pEJeBaHTHHUX 3aKJbydaka,
KopucTHIH CcMO  pedepeHtHy Kapry Kpemep
nurMeHara. Kapakrepuctuke peduiekcrja IUiaBHX
MUTMEHATa Ha Pa3IMYUTHM TaJACHUM Jy)KHHAMa
y IC oGmactu m pesynratn oOpahieHH TEXHUKOM
JaxxHe nHpanpBeHe GoTtorpaduje ykasamum cy Ja ce
MUTMEHTH PA3JIHYUTO [TOHAIIA]Y, 3aBUCHO O] TAJTACHUX
JOy)KMHA, ¥ Ja CC HAa OCHOBY THX KapaKTEPUCTHUKA
MOjEIMHU MOTY TIPETUMUHAPHO MPEMO3HATH.

Ha cinkama Aytonoprper u Bmaganan npuma
JaHAaK YOUYeHO je MJa MONU(UKOBAH TUTHTAITHU
¢oroamapar Canon EOS rebel T2i ca ¢unrepom
X-nite 1.000 nm maje CHUMKE BUCOKE PE30IyLHjE Y
nH}papBeHoj odmacty, TamacHe ayxuHe ox 1.000
nm, ajgy na ce He J00Wja OA3WUB HCTOT KBaJUTETa
n3 ayOJpuX CllojeBe CIIMKe, y KOjuMa ce Haja3e
nHpOpMaIje O IOACIUKaBakby W MPUIPEMHOM
L[pTEXY, OCUM KaJa je O0jeHH CJI0j BeoMa TaHak, Tj.
Bumre mpormycad 3a IC 3paxe, kao MmTO je TO CIydaj
Ha JIeTajby ca INIaBOM JeTeTa Ha ciaunu Bamgaarg
npuMa panak. C gpyre crpane InGaAs kamepa naje
CHHMKE Maje pe3oyiylHje, ajau U3 AyOJpHX CilojeBa
cnuke. Tako, Ha mOpuUMepy cIUKe AyTOHNOPTpET,
jacHHje ce carvieJaBajy MecTa peTymia u Jo0ujajy
ce wuHpopManuje O TPBOOMTHOM CIHMKAPCTBY
HEBUJbUBOM T'OJINM OKOM 1 momohy nurnrtansor 1C
canMka. Mcrto To ce moxxe pehu u 3a nmerasms TiaBe
KeHe Ha cIunu Bragamam mpuma ngaHak, rae cy
IOMepama Ha IPTEXY jaCHO yOuJbMBA Ha TaJacCHUM
nyxuHama sehum ox 1.000 nm.

Jlaxxna wH}panpseHa Qortorpaduja momonta je
KOJI Pa3iMKOBama IUIABUX MMUTMEHATa Ha JeTajbhMa
¢urypa w3a skeHCKor TmopTpera. Ha Taj HaumH
MOCTaBJbCHA j€ OCHOBA 3a Jajba UCIUTHBAKA Jefa U
yTBphHBabe YNHCHUYHOI CTaha BE3aHOI 3a CacTaB
MUTMEHATa.

Ha xpajy mMokemo Jja 3ak/by4MMO Jia C€ OBe
TPU TEXHHMKE HCIHUTHBama OO0JCHUX CcJojeBa Yy
uH(parpBeHoj 00IacTH HAAOYBY]Y, Aa HH(ppalpBeHa
JUTHTAITHA KaMepa uMa HajooJby Pe30iyInjy, IITo je

blue and in the false IC reflectography, which can
imply to the third type of blue pigment, Ploss blue.
Thus, the differences in the composition of pigments
which commonly look similar or almost identical to
the naked eye become noticeable. Such shots provide
an excellent basis for further testing by some of the
analytical techniques, such as energy dispersive X-ray
fluorescence spectroscopy or raman spectroscopy, by
which the exact composition of the pigments can be
determined.

CONCLUSION

Based on the camera shots of two paintings from
the National Museum in Belgrade, by using various
infrared techniques, we have the opportunity to see
their possibilities, advantages and disadvantages.
In order to come to relevant conclusions, we used
the reference chart of Kremer pigments. The
characteristics of the reflection of blue pigments at
different wavelengths in the IC region and the results
obtained by the fake infrared photography technique
indicated that the pigments behave differently,
depending on the wavelengths, and that according to
these characteristics, they can be identified in advance.

In the images The Self- Portrait and The ruler
receives a tax, it was noted that the modified Canon
EOS Rebel T2i digital camera with a 1,000 Nm
X-ray filter provides high-resolution images in the
infrared region, wavelengths of 1,000 nm, but that
the same quality from the deeper layers of the image
is not obtained , which contain information on the
preparatory sketch. The exception is when the coated
layer is very thin, i.e. more bandwidth for IC rays,
as is the case on detail with the child’s head in the
picture The ruler receives a tax. On the other hand,
the InGaAs camera delivers low-resolution images,
but from deeper layers of the image. Thus, in the case
of the Self-Portrait, the retouching points are more
clearly seen and information about the original work,
invisible to the naked eye or to the digital IC image,
is obtained. The same can be said for the detail of the
woman’s head in the picture The ruler receives a tax,
where the shifts in the drawing are clearly visible on
wavelengths greater than 1,000 nm.

Fake infrared photography helped to distinguish
blue pigments on the details behind the female
portrait. In this way, the basis for further examination
of the work and determination of the factual condition
related to the composition of pigments was laid.

Finally, we can conclude that these three
colour examining techniques in the infrared area
are complement and also that the infrared digital
camera has the best resolution, which is important
for conservation documentation. It gives clearer
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B2XHO 3a KOH3EPBATOPCKY ITOKYMEHTAIUjy, W Jaje
jacHUje mojarke o perymuma 0e3 PEeKOHCTPYKIIH]je
nojyiore, na InGaAs kamepa naje uHpopMmaiuje u3
nyOJbUX CII0jeBa CIMKE M Ja JaxkHa HH(]parpBeHa
pedaexrorpaduja Moxke 1a TOMOTHE Koj yTBphuBama
pasnuuMTUX BpcTa nmMrmeHara wucre Ooje. Kop
peliaBama CIIOKEHHX KOH3EPBaTOPCKHX Mpoliiema

information about retouches without reconstructing
the substrate. While the InGaAs camera provides
information from deeper layers of the image, the false
infrared reflectography can help identify different
types of pigments of the same colour. When dealing
with complex conservation problems, it is best to use
all three techniques.

Haj0O0JbE j& KOPUCTHUTHU CBE TPU TEXHHUKE.
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METOJE YKIABABA
NETPUOULUPAHUX COJIN CA
ZKUBOIIMCA IIPKBE CBETOI' TOME
Y XKYKOBUIHU KO ITIETPOBIA HA
MOPY, IPHA I'OPA
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VYuusep3uter y beorpany,

daxkyiTeT NpuMemheHNX yMeTHOCTH, Kpasba [letpa 4,
Beorpan
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Caxxerak: Y 0BOM pajly je JaT MPHUKa3 U3BEICHUX
KOH3€pBaTOPCKO-PeCTaypaTopCcKux pajoBa Ha
xuBonucy Ilpkee Cetor Tome y JKykoBuim, Koj
[lerpoBra Ha MoOpy, ca IMJbEM Ja C€ YKake Ha
Moryha pemiema pacipoCTpameHe KOH3epBaTOPCKO-
pecraypaTopcke — NpoOieMaTHKke  KOA  3HAHOT
CIIMKapCTBA: MCOJbaBamba, e(IOPECIEeHIje COMN Ha
0ojeHOM cCI0jy W meTpuduKanuja Hacimara COlM Ha
MOBpIIMHN OojeHor cioja. HaBenene cy npumMemene
TpaJMIMOHAIHE METOJC 3a pellaBame OBOT BH/A
npoOieMarTrke, ali Cy MPeIoKeHe H Pa3MOTPEHE U
HOBE METOJIC TIOMYT Onounmhemna.

Kibyune peun: koH3epBaIyja, 3uHa CIUKa, CONH,
HCOJbABAKE, KOH3EPBATOPCKE METOIE

O Upxeu Cseror Tome y JKykoBuuu, Kao HHU
0 HCHOM >KHMBOIMCY, HEMa MHOTo mnojaraka. Huje
NO3HATO BpEME W3rpajike HU OCihKaBama. OBa
rpoOHa Kareia 3WjaHa je o] KaMeHa, PasHOBPCHOT
Kpeumaka. [lokpuseHa je hepamuaom, 10K je KPOBHU
MOKPUBAY HAJ OJITAPCKUM MPOCTOPOM, KOjH j& UCIIOA
HHBOA KpOBa HaJl HAOCOM, HM3JIUBEH OJ OETOHA Kao
U TIOKpHBa4 arcuje. 3UJIHO CIMKapCTBO, JKHBOIIMC,
OYyBaHO je caMo y OJTapckoM mpocrtopy. dusnyko-
XeMHjCKe aHaJM3e IMoKasaje Cy Ja je IKHBOIIHC
OCIIMKaH (PPEecKO TEXHUKOM Ha JIBOCIIOJHOM KPEYHOM
ManTepy, ca jgoxarkom ciame. [IpBe mcrpakmBauke
KOH3epBaTOPCKE PajioBe Ha KHMBOIUCY HW3BEO je Mp
Pamomup Camapuuh 1986. rogune. Tom mnpuiinkom
Jare cy KOHCTaraluje 1a je: ,,(...) hepamuna Ha KpoBy
u3baueHa M3 JIeKHINTA, OCTOHCKA KOIIYJbUIA HaJ
OJITapCKUM TIPOCTOPOM TMIOMyIajia, a Ha YHTaBOM
KPOBY Halla3W C€ Pa3HOJMKO PACTHE:E KOje je mopen
KJIMMarCKUX YCJIOBa HMall0 3HATHOT yTUIaja Ha
JECTPYKIIH]y KPOBHOT MOKpHBaya.”!

Venen  HejeqHakor  MOHANIaka — MaTtepujana
pa3nMYHUTe YBPCTHHE M KOC(HIMjEHTA CKYIUbamha H
nmpeba (0eToHa, ManTepa U KaMeHa) IPH TOITUIIBUM
KJIMMaTCKUM OCLMJIaNdjaMa, Kao M JIyroTpajHHx
BHOpaIyja, Koje Cy IMOCJICANIIA jaKIX BETPOBA, TOILIO
je mo omrehema Ha KPOBHOM IOKpHBady, Mylama U
OTMafama OCTOHCKE KOUIYJBUIIC HW3HAI ONTapCKOT
npocTopa, O/Bajama M OTHafama hepamuie ca aena

1 M3Bop NpuBaTHa KOH3ePBATOPCKA AOKYMEHTaLuja.

26

METHODS USED IN REMOVING
PETRIFIED SALTS FROM THE WALL
PAINTINGS OF THE CHURCH OF
ST. THOMAS IN ZUKOVICA, NEAR
PETROVAC NA MORU, MONTENEGRO

Bojana Savi¢,
University of Belgrade,
Faculty of Applied Arts, Belgrade

bojana.exvelisavljevic.savic@gmail.com

Summary: This paper provides an overview of
the performed conservation and restoration works
on the wall painting of the church of St. Thomas in
Zukovica, near Petrovac by the sea, with the aim
to find out possible solutions to the conservatory-
restoration problems in wall painting: salt removal,
salt-based efflorescence on the painted layer and
petrification of salt deposits on the surface of the
coated layer. Traditional methods used to solve this
problem were listed below, but new methods such as
bio-based cleaning were also proposed and discussed.

Key words: conservation, wall painting, salt, salt
emerging, conservation methods

_Little is known about the church of St. Thomas in
Zukovica, or about its fresco paintings. Its time of
building and fresco painting is unknown. Actually a
burial chapel, it was built of limestone. Its roof was
covered with tiles, so-called ¢eramida, while the
one above the altar area, which is lower than the roof
above the naos, was made of concrete like the one
above the apsidal vault. Wall paintings, colloquially
known as Zivopis, have been preserved only in the
altar space.

Physical and chemical analyses showed that the
frescoes had been made by a technique of painting on
a two-layer lime mortar, with the addition of straw.
The first research and conservation work on them
was performed by MA Radomir Samardzi¢ in 1986.
On this occasion, it was stated that: “(...) ¢eramida
tiles on the roof have fallen out of place, a concrete
over the altar space cracked, and the whole roof was
covered with various plants that, along with weather
conditions, initiated its destruction.”"

Different behaviour of materials, depending
on their strength and coefficient of shrinkage or
expansion (concrete, mortar and stone) in climate
oscillations, as well as on long-term vibrations due to
strong winds, caused not only the roof damage, but
also cracking and removal of the concrete layer above
the altar space along with separation and removal

1 Source: personal conservator documentation
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KPOBHOI' MOKpHBaJya M3HaA Haoca. Hacrajame OBHX
omTeherma OTBOPIIIO je HeCMETaH MyT aTMOC(HEpCKoj
BIa3M y YHYTpAIIkbOCT TpaljeBUHE W JUPEKTaH
KOHTAaKT ca JKMBONMMCOM. Bopa je Haramana 3umHy
KOHCTPYKIMjy M pacTBapajia COJIM M3 Marepujajia
yHyTap 3u7a.

[TpunykoM HcmapaBamba BOJAE PAcTBOpP IOCTaje
KOHIIEHTPOBaHUjH, J1a OW MOTIYHHM T'yOUTKOM BOJE
JOIUIO 70 KpHCTanu3aluje COJMM YHYTap 3HAa |
(bpecko manTepa a HAPOUUTO HA MOBPIIMHU OOjSHOT
clloja, INTO 32 TOCIEAWI]y MMa OCHIIAmhe MalTepa
u OojeHOr cjoja, paciiojaBakbe W OJBajalbe Off
3una Hocwoma ciuke. OBakBux omrehema ¢pecko
ManTepa u 00jeHOr CJI0ja Ha XHBOIIUCY Y OJITApCKOM
IpOCTOPY HEMa MHOTO, ajli je 3aTo JyroTpajHuM
HCOJbABAKEM Ha TOBPIIMHHM KUBOIKCA CTBOPCH
nebeo cmoj merpudunupanux comu. Ha ckopo cBum
KOMITO3MIIjaMa BHJHO j€ MpPEXacTo HCOJbaBambe,
OHOCHO HCOJbaBame Kpo3 YCKe IyKOTHHE Y
(bpecko Mantepy U GopMUpame KpHcTana COMU YK
myKoTHHE. XEeMHUjCKAM aHallM3aMa yTBpheHo je ma cy
Haj3acTYIUbEHHU]Ee COJNIM XJIOPHJIA U HUTpaTa, MTOo je
OYCKUBAHO 300T OJIM3MHE MOpa, KIUMATCKUX YCJIOBa
Kao M BPCTEC 3EMJBMINTA y OKONWHM IpkBe. [IpBH
KOpaK y cripevaBamy JIaJber HCOJbaBamba Ha IKHBOITHCY
oo je camanumja apxurekrype 1998. rommue. Tom
nprwirkoM ounitheHa je dacana, canupana dacanga y
OJITApCKOM JIeNy, L[PKBa MPENoKpHBeHa hepamuioM
a y Haocy IpKBe OOWjeH MayTep, HAHECCH HOBH H
o6ojen. KonzepBaropcko-pecTaypaTopcky pagoBH Ha
JKUBOIUCY U3BeJCHU Ccy ce30HcKu ox 2009. o 2012.
roquae. [Ipobe ykiamarma ciojeBa KaaunpUIupaHux
U TETPUPUIMPAHUX COJMM M3BPLICHE Cy Ha BHIIC
HOBPIINHA 3UAHUX CITUKA, MEXaHUYKAM, XEMH]CKUM H
KOMOMHOBaHAM MeTonama unihema u 1o cieaehum
cpenctBuMa: wishab soft i wishab hard, rymmure
paznmaute TBpohe, electric eraser, cTakiieHe YSTKHIIE,
CKaJIlesl, JISCTHIOBaHA BOJAA, PAacCTBOPH AJIKOXOIA,
arneToHa, aMoHHjyM KapOoHara, macra EDTA, macta
MORA, nacra AB 57 u aHjOHCKM W3MEHHMBaYM 32
comu u Kped. KoMOWHAnMjoM XeMHjCKOT J1eJIoBamba
(IMpeKTHO W TyTEeM KOMIpeca) U MEXaHHYKOT
guihema IOCTUTHYTH CY HajOOJbU Pe3yITaTH.

3akspydak: Kako je KOHIEHTAIMja COMH y 3UIY
BHCOKa M HAaKOH YKJamarma Hacjara ca >KHBOIHCA.
OTPeOHO je MPUMEHUTH HEKE 07 CABPEMEHUX METOIa
3a cMmameme ucre. Moryhe pememe je mpuMmeHa
HETaTOTeHHX MHKPOOPTaHW3aMa, KOjH KOPHCTEe HEke
BPCTE€ CONM 32 OJpPXKAmE CBOJUX METAOOTHMIKUAX
¢yHKIMja, y KOMOWHAIMju ca  aJeKBaTHUM
mynmnaMa. VcnuTHBameM MOpPO3HOCTH Marepujania y
1a00paTOPHjCKUM yCIOBAMA TIPOjEKTY]y CE aJeKBaTHE
TyJITe YHj1 KalanuTeT yNrjama Co U3 Marepujana
rroBehaBajy armIMKoBaHN MUKpOOpranu3Mu. (Byuernh,
2017.) Osaj Owonomku mpuctynm omoryhasa
HEMHBA3UBHO, HETOKCHYHO YHMINEHE 3UIHUX CIIHKA
1 J1aJeko je euKacHUjH OJ] TPaJUIHOHAIHIX METO/Ia
(ITama, bapesu, 2017).
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of ¢eramida from the part of the roof cover above
the naos. All of these opened the unhindered path for
moisture to penetrate the interior of the building and
get into a direct contact with the painting. The water
soaked the wall construction and dissolved salts from
the material inside the wall.

When water evaporates, the solution becomes more
concentrated, and once it has completely vanished,
the crystallization of salt within the wall and fresco
mortar, and especially on the surface of the coated
layer, results in the depletion of the mortar coated
layer, stratification and separation from the fresco
painted wall. There are not many of such damages to
the mortar and the painted layer in the altar space, but
a long layer of petrified salts has been created on the
surface of the painting. In almost all compositions, the
layer of salt is visible, emerging from narrow cracks
in the fresco mortar and forming crystals along the
way. Chemical analyses have shown that chloride and
nitrate salts are the most commonly found, which is
expected due to the proximity of the sea, climate and
the type of soil around the church. The first step in
preventing further salt emerging from the painting was
the restoration of the building itself in 1998. On that
occasion, the facade was cleaned, the one in the altar
section was repaired, the church was covered with
¢eramida, and in the naos, after removing the original
mortar, the new layer was applied and painted.

Conservation and restoration works on paintings
took place sporadically from 2009 to 2012. Trials for
removing the layers of calcified and petrified salts
were carried out on several surfaces of wall paintings
using mechanical, chemical and combined cleaning
methods with the following means: wishab soft and
wishab hard, rubbers of different hardness, electric
eraser, glass brushes, scalpel, distilled water, alcohol
solutions, acetone, ammonium carbonate, EDTA paste,
MORA paste, paste AB 57 and anion solvents for salts
and lime. By combining chemical action (directly and
through compression) and mechanical cleaning, the
best results were achieved.

Conclusion: As the concentration of salt in the
wall is high even after removing its residues from
the paintings, some of the modern methods for
reducing it should be applied. A possible solution is
the application of non-pathogenic microorganisms,
which use some types of salts to maintain their
metabolic functions, in combination with adequate
pulps. By examining the porosity of the material in
laboratory conditions, adequate pulps are designed,
the absorbing capacity of which is increased by
the applied microorganisms (Vuceti¢, 2017). This
biological approach enables non-invasive, non-toxic
cleansing of wall paintings and is far more efficient
than traditional methods (Pala, Barezi, 2017)
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Caxxerak: Y TEKCTY je pa3jallllbeH pecTaypaTopCKu
U KOH3EPBATOPCKU TIOCTYNMAaK KOHCOJNUAALUjE U
cTabmiIM3aluje APBEHOT HOCHOIA KPO3 TIPHMED Jiena

»~MHUTpHIAT aapyje cacyae W 0Omaro” Hemo3HaTor PR 3
bnamanckor ayropa u3  konexuuje Hapomsor example of the artwork “ Mithridates gives away
Myseja y Beorpasy. HakoH MocTyIka KoH3epBalje sacred vessels and treasure “ of an unknown Flemish

JIPBEHOr  HOCHOLA, 00aBJbeHOr y Hekonmko asa,  author from the collection of the National Museum in
KOje YKIJbyHyjy BpLICHE JeTabHUX Mepema paciona  Belgrade. After the conservation process of a wooden
KPUBJbEHA HOCHOINA, YIPaby APBEHHX NMAKHHUIA U carrier, performed in several phases, which involves
u3pagy TpHBpEMEHOr cucTeMa cTera, creuenn cy  detailed measurements of the curvature range of the
YCIIOBH 3a BeroBy cTabuinszanujy. OBo je mocturuyto  carrier, the installation of wooden support slats and
yIoTpebOM CEKYHIapHOT paMa M CHCTeMa MexaHn3amMa  temporary clamp system, the process of stabilization
ca ornpyrama (TeH30pa) ¥ lbUX0Be yrpaame y moceOHo  could start. This was achieved by using the secondary
o0JIMKOBaHe KaHaJe U mepdoparyje y ApBeTy. frame with the system of coil springs (tensors) and
K/byune peum: pecraypauuja-koHsepeanumja, their installation into specially made grooves and
HerozHatH (uiamMaHcKu ayTop, JpBeHe mnakuuine,  perforations in the wood.
CHCTEM CTera, CTabMiIM3alija JPBEHOT HOCHOLA, Key words: restoration-conservation, unknown
CCKyHIApHU paM, TEH30pH. Flemish author, wooden slats, system of clamps,

Summary: The text explains the restoration
and conservation process of consolidation and
stabilization of the wooden carrier, through the
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On ¢pu3mukmx ocoOWHa JIpBETa 3aBHCE M FHETOBE
IpoMeHe, Koje y HajBehoj MepH 3a0KyIubyjy MaXmby
pecrayparopa u koH3epBaropa. HajBaxxnuja ocoOnna
JIpBETa Yy TOM CMHCIy jecTe€ XHTpoCKomHOCT. Jla Ou
ce OBO pa3yMeno, MOTPEOHO je OOpaTHTH MaXKEY
Ha pEeJaTHBHY BIAXHOCT (OJHOC MpPUTHCKA TIape
y BazayxXy M TPHUTHCKa Tape y APBETYy Ha HCTOj
TEMITepaTypH), BIAKHOCT U TEMITEpaTypy (Koje yTHdy
Ha TIPOMEHE Yy BOIYMEHY W TE)KHHH, TC W3a3UBajy
nedopmariije), XUTPOCKOIICKY PaBHOTEXKY (IIporiec
ynHjamba ¥ OTHyIITama Bilare M3 IpBeTa JOK ce He
YCIIOCTaBU PABHOTEXKA),! XUTPOCKOICKY aCHMETPH]y
(acumeTpu4Hy pacriofiefly Biare, HIp. y cIyd4ajy
OojeHor cioja Ha TabmM), aHWCOTpONHjy (Y KOjoj
rojasa JiepopManyje 3aBUCH Of TOTa Ha KOjU Ha4WH
je peanM30BaH TpeceK JpBeTa), AeOJbHHY MOAIore
(xoja yTHde Ha pasmepe nedopmanmje), UCTO TaKo
W Ha BPCTY JpBeTa (O Koje 3aBHCE Hherora TBpaoha
U cTeneH nedopMucama),” HBEroBy TyCTHHY (Koja
yTHYe Ha KOJMYHMHY TPHMarba BIaKHOCTH), Ka0 W Ha
3aTe4eHo CTame MpeaMeTa (drja 09yBaHOCT 3aBUCH O]
yTHIIaja BIIare U TEMIIeparype).

Kopumheme npBeHnx Hocwiama IOCTHINO je
BpXyHaI] y mJo0a peHecaHce, Kama cy ¢dopmaTa
YMETHHYKHX panoBa nobujamu cBe Behe mumenswmje.
Yenmen Tora cy mouene Ja ce KOPUCTE pa3He BPCTE
mojavyama y OONMKY TIOMpPEYHE JIETBE Ha IOJIehuHU
IpBEHUX IUIOYA, KOje JaHAC Ha3MBaMO KyIIalyuMa.
OHHm cy ce pa3muKOBAIH y 3aBHCHOCTH O TOTa
IIe Cy W y KojeM Mepuonay mpaBibeHH. Hajmpe cy
To Omma mojayama (UKCHpaHa KOBAHHM EKCepruMa
KOjH Cy 3aKyllaBaHU KpO3 KyIIaK U TOMJIOTY, 3aTUM
je TpuMemHBaH CHCTeM, decto Kopuirhen ox 16.
BEKa, y KOjeM je Kymak y OOJHKY JIAaCTHHOT pera
(Tpamne3ougHOT 00NKKA),® IOK CY Y KACHH]EM [IEPUOILY
ynoTpeOshaBaHi CIIOJPHH  KYIIAIM  IIPaBOYTaOHOT
mpeceka, Kao W Ipeceka y OOMUKY JTACTUHOT pera,
(UKCHpaHW NOPBEHHM Ip)KadynMMa 3allelJbCHUM 3a
MIOJIOTY, a KPO3 bHX KIIH3ajy Kymamu. V3 mpeTxomHor
MOCTyNKa ce KpajeM 18. Beka pa3BHO CHCTEM
Mojavama 1 KOHTpoIe nedopManija XOpH30HTATHUM
MOKPETHAM ¥ BEPTUKATHAM (PUKCHUM JPBEHUM
enemenTuMa.* OBakaB MOCTyNaK je yecto KopumrheH
HajTIpe y paxy XONaHIACKUX M (IIaMaHCKHUX MajcTopa,
a KacHHUje u 'y npyrum nenosuma Esporre. [TomoBruaOM
20. Beka ymoTpeba cHUCTeMa BEPTHKATHUX (UKCHHUX

1 O Tome Bugetn y: A. V, Dipinti su tavola. La técnica
e la conservazione del supporti. Firenze, 2007, 46, 200.
W. Nutsch I., Tecnologia de la madera y carpinteria. 2000,
31-33.

2 O knacuduKaumjm Bpcta apseha HajonwmpHuje y:
Santamaria Del Campo, S. Lloret F, Biologia de la splantas,
1992, 777.

3 O nocTynuuma wu3page APBEHUX HocuMaua Ao
nepvopa peHecaHce Buaetn y: Teofilo, De Diversibus
Artibus XlI Bek; Cennino Cennini Il Libro dell” Arte 1390.

4 M. B. Gaitan, Propuesta de unsistema de

estabilizacion para una pintura sobre tabla del s. XVIII,
Valencia, 13-17, 2011.

stabilization of wooden carrier, secondary frame,
tensors.

The changes in the wood structure depend on its
physical nature, being important for restorators and
conservators. The most important feature of the wood
is hygroscopicity. To understand this, it is necessary
to pay attention to the relative humidity (the ratio of
steam pressure in the air and in the wood at the same
temperature), humidity and temperature (which affect
changes in volume and weight, and cause deformations),
hygroscopic balance (the process of absorbing and
releasing moisture from the wood until the balance
is achieved),' hygroscopic asymmetry (asymmetric
moisture distribution, e.g. in the case of a painted layer
on the board), anisotropy (in which the appearance of
deformation depends on how the wood cross section
was done), the thickness (which affects the conditions
of deformation), also to the type of wood (depending
on its hardness and degree of deformation), %its density
(which affects the amount of humidity), as well as the
condition of the object (whose preservation depends on
the influence of moisture and temperatures).

The use of wooden carriers became most popular
during Renaissance, when formats of works of art
became larger. As a result, various types of joints in
the form of a transversal slat on the back of wooden
panels came into use, so-called kusaci. They differed,
depending on where and in what period they were
made. At first, the joints were fixed with minted nails
slashed through the kusak and the base, then, in the 16th
century, kusak was made in the shape of a swallow’s tail
(trapezoidal shape), *while in the later period external
rectangular kusaks or swallowtail ones were fixed
with wooden holders glued to the substrate. From the
previous procedure, the system of reinforcement and
control of deformations with horizontal movable and
vertical fixed wooden elements developed in the late
18th century.* This procedure was often used first in
the work of the Dutch and Flemish masters, and later in
other parts of Europe. By the mid-20th century, the use
of vertical fixed and horizontal sliding joints system
was losing popularity due to numerous shortcomings.
Since then, there has been no insistence on the fact that
the substrate must be flat or too firm, so each painting
is treated in a special way and the problems, if there

1See A.V, Dipinti su tavola. La técnica e la conservazione
del supporti. Firenze, 2007, 46,200. W. Nutsch I., Tecnologia
de la madera y carpinteria. 2000, 31-33.

2 About the classification of tree species most
extensively in: Santamaria Del Campo, S. Lloret F,
Biologia de la splantas, 1992, 777.

3 For the methods of making wooden carriers until the
Renaissance period, see: Theophilus, De Diversibus Artibus
XII century, Cennino Cennini Il Libro dell ‘Arte 1390.

4 M. B. Gaitan, Propuesta de unsistema de
estabilizacion para una pintura sobre tabla del s. XVIII,
Valencia, 13-17, 2011.

29



MEBYHAPOJIHA KOJIOHUJA KOH3EPBATOPA PECTAYPATOPA 11 MY3EJCKUX PATHUKA, 2019.

Y XOPU3OHTAJTHHUX KIU3HUX KyIlaka je 300r OpojHUX
Helocraraka ryowia Ha momyiaapHoctd. On Tana ce
HE MHCUCTHpa Ha TOME Jia Tojjiora mMopa naa Oynie
paBHA WIJIM MPETepPaHO YBPCTa, Ma CE CBAKOM HOBOM
Jley TIpUCTyna Ha moce0aH HauyuH M OTKPUBAJy ce
pasnuuuTa pemiewma. Hacroju ce na ce mMOCTHUTHE
CTa0WJIHOCT, alldi HMCTOBPEMEHO M  MoryhHocT
MPUPOHOT HIMPEHa U CKyIJbakha JIPBETa, Y OHUM
rpaHuIiamMa koje ooe3oehyjy aa He nohe g0 omrehema
Ha OojeHOM cii0jy. CXOMHO TOMe, MOYeNnH Cy Ja ce
ynotpebspaBajy aMopTudyjyhu enemMeHTH TOMyT
MpaBUX M CIHPATHUX OINpyra, YUMe Ce TMOCTHKE
arrcopOIIMja CHIle KpeTarba y IPBEHO] MOT03H. !

Y nmamem Tekcty he OuTH  pasjalimeH
pecTaypaTopcKu U KOH3EPBaTOPCKU  IOCTYMAaK
KOHCOJIMJIAIUje W CTa0WIM3anuje JAPBEHOT HOCHOIIA
Kpo3 puMep jAena ,,Mutpuaar napyje cacyze u 6i1aro”
Hermo3Haror aytopa (yJbe Ha JpBety, 106 x 75 cm,
Hapoanu my3sej y beorpany). [1noua je cactaBibeHa u3
TPH JIeJia Ha YUjUM CII0jeBUMa j€ AOIIIIO JIa TOMYIITamka
KOLITaHOT TyTKama. Ha napBeHoM HOcWOLy Cy Ha
BHIIIC MECTa yOUCHE MMyKOTHHE HAcTaje KPUBJHCHEM
MJI09€ yCIIe]] CTIOJbHUX YTUIaja U PUBNIKHUX 0COOMHA
nIpBeTa. Y MEpUoAy OJ IIeCT Mecely (3UMa-jeTo)
BpIICHA Cy JeTajbHa MEpEHha pPAClOHA KPUBJHCHA
HOCHOIIA, KOJU j€ M3HOCHO M 70 2,5 ¢cm MO BUCHHH
(Z oca) y oqHOCY Ha MOTNPEYHH MPECEK TI0Ue, HAKOH
yera je Oumo Moryhe yTBpIUTH Cpelby BPEIHOCT
Kao WJCallHU TMOJN0Xa] ApBeHOr Hocuoma. OBo je
oMOryhWiio KOHCTpyHCame CHCTEeMa cTera KOju je
HEOIXOJaH 3a JaJbl PECTaypaTOpPCKH MOCTyMak. Y
Tako (hUKCUpPAHOM MOJIOKA]y TPBEHE TUIOUE MPEILIo
ce Ha TMapKeTaxy, Tj. HAa KOHCOJMJAIHU]Y JAPBEHOT
HOCHOIIA U3PaJIOM IPBEHHUX MAKHHIIA,> YHjH j€ TPECEK
y OOJUKY JaTUHUYHOT CJIOBa V, U HBUXOBY YIpaamy
y MPEeTXOAHO (pe3eHKOBaHE KaHaJIe HCTOT OOJHKa,
Ha MECTHMA TJie Cy MOMYCTUIM CIIOjeBU WM yOucHE
nokoTrHe. Ha oBaj Ha4MH Cy ce CTEKIH YCIOBH 3a
KOHCTPYHCamE CeKyHIapHOT pama. Pam je HampaBibeH
0]l XpacTOBOT JIpBETa, KOje je MO CBOjUM (DU3HUKHM
ocoOrHaMa UIeallHO 33 OBaKaB CUCTEM CTa0MIIM3aIIH]je
JPBEHUX HOCHJIAIA U KOPUCTH C€ Yy CBUM 3HAYAjHUM
cBeTCckUM My3ejuMa. CeKyHAapHU paM je OOJIMKOBaH
y OIHOCY Ha paHHje (PUKCHpaHU TMOI0XKa] MII0Y€e, TAKO
Jla ToJIp>KaBa KPUBUHY KOjy IIOYa MMa y OJHOCY Ha
BeH nonpedHu npecek. CaBUjame JPBEHOT HOCHOIIA
j€ 3aHeMapJpUBO y TMPaBIy KpeTama BIaKaHa, Ia cy y
TOM CMepY JiajcHe Ha pamy paBHe. CeKyHIapHU pam
je crmojeH mo cucrteMy ytopa u nadse (dema), mpu
YeMy ce KOPUCTHO MOJUBUHUII AI[ETaTHH JICTIaK MapKe
TajTOoHN. HakoH oBor mocrynka (pe3eHKOBaHH
Cy KaHaJIM Ha paMmy, y Koje Cy KacHHje yrpalheHu
MEXaHM3MH ca omnpyrama (teH3opu). OHE ce cacTtoje

1 O knacudmKaumju Bpcta apeeha HajonwwmpHuje y:
Santamaria Del Campo, S. Lloret F, Biologia de la splantas,
1992, 777.

2 M. B. Gaitan, Propuesta de unsistema de
estabilizacion para una pintura sobre tabla del s. XVIll,
Valencia, 13-17, 2011.

are any, are solved individually. Stability is of great
importance, because wood suffers minor and gradual
physical and chemical changes as a result of aging.
Consequently, elements such as straight and spiral
springs began to be used, thus achieving absorption
of the force of movement in the wooden panel.!

Further on in this paper, the restoration
and conservation process of consolidation and
stabilization of the wooden carrier will be clarified
through the example of the work

“Mithridates gives away sacred vessels and
treasure *“ of an unknown author (oil on wood, 106
X 75 c¢cm, National Museum in Belgrade). The panel
consists of three pieces, but animal glue (tutkalo)
almost vanished. The cracks caused by bending
the panel due to external influences and physical
properties of wood, were visible in several places.

For six months (winter-summer), detailed
measurements of the carrier curvature range were
made, which was up to 2.5 cm in height (Z axis) in
relation to the cross-section of the panel. After that
it was possible to determine the mean value as an
ideal position of the wooden carrier. This allowed
the construction of the clamp system necessary for a
further restoration process. In such a fixed position,
the wooden panel was reinforced with wooden
slats,? the intersection of which was in the V shape,
and their incorporation into previously grooves of
the same shape, at places where the joints loosened
or the cracks were noticed. That being done, the
construction of the secondary frame could begin. It
was made of oak, which by its physical characteristics
is ideal for such a system of stabilization of wooden
carriers and is used in all major world museums. The
secondary frame was corresponding to the previously
fixed position of the panel, so that it supports the
curvature of the board in relation to its cross-section.
The bending of a wooden carrier is negligible
concerning fibres direction, so in that direction the
mouldings are straight. The secondary frame was
joined by a system called ufora and cafne (plugs),
using a polyvinyl acetate adhesive Tightbond. After
this procedure, the grooves on the frame were cut,
into which the spring mechanisms (tensors) were
later incorporated. They consist of a metal sleeve into
which the spring is placed, connected by one side to
the metal stopper. The position of the stopper can be
adjusted with two threads and thus, if necessary, the
force of the spring can be increased or decreased.

1 More in: AA. VV, Lapintura Europea are holding
a board. Siglos XV, XVI, XVII. Madrid, Ministerio de
Cultura, 2010.

2 For the consolidation process by embedding the
slats, see: A. Rotke, Critical History of Panel Paintings
Restoration in Italy, 1998, 309.
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W3 METallHe Yaype Y 4Mjoj YHYTPAIIHhOCTH CE Hala3H
OIpyra Be3aHa cajelHe CTPaHE 38 MeTATHHI IPAHUYHHK.
IMTonoxaj TpaHUYHUKA CE MOXKE peryiucaru ca
IIBa HaBOja W THUME Ce, IO MOTpeOH, TojayaBa WU
cMmamyje cuna ompyre. Ca apyre crpaHe, ompyra je
Be3aHa HajIIOHCKUM KaOJIOM 32 MECHHIaHY IIIOYHILY
Kpy»HOT oOnuka. OHa MpeicTaB/ba KOHTAaKT pama
ca JIPBEHHM HOCHOIIEM M JISTIH C€ Ca J0IhE CTpaHe
JIBOKOMITOHCHTHHM CTOKCHTHUM JICIKOM 33 U104y
Ha MPETXOJHO O0ENEeKESHUM TO3HIHjaMa. YTPaJmboM
XOPU30HTATHHUX TEH30pa (jaurHe CUIIe OIpyTe nu3Mely
200 g u 400 g) y kJ/beboBe CEeKyHJapHOT pamMa H
JICTUbEHEM MECHHTAHUX TIIOYHIIA 33 IPBEHOT HOCHOIA
CTBapa ce CUCTeM Be3a u3Mel)y pama u ipBeHe Tuioue,
KOjH 32 pas3iHMKy Ofi MPETXOMHHUX CHCTEMa MOCeyje
orosapajyhy emacTudHOCT, 103BOJbaBajyhu kpeTame
npBeta 6e3 u3a3uBamba HOBUX olnTehieha Ha CIIHIH.

Jla 6u ce nampaBmo oxaromapajyhm cuctem
3aIUTHTE, HEONMXOOHO j€ MPaTHTH NPOMEHE Ha
YMETHHYKOM JIely W YIO3HAaTH CE ca HUBOOM
OCETJBUBOCTH MOMJIOTe HAa MPOMEHE BIAXKHOCTH H
Temreparype. Y MOJEpPHO] pecTaypandju jaBiba
ce cBe Beha morpeba 3a aJCKBATHUM CHCTEMOM
cTabmin3anuje CIMKaHUX JApBEHHX Iuoda. Ha Tome
ce pamdl y pPa3MuUTUM HCTPAKHBAYKUM IIEHTpHMA
kao mto cy OpificiodellePietreDure e Laboratori di
Restauro di Firenze, istituto Centrale per il Restauro
de Roma, Getty, Museo del Prado, Metropolitan
Museum of Art u npyruM mHCTUTYLHMjama. [IpuMena
OIMUCaHOT TOCTYyIKa Ha CIMIH ,,MUTpHIAT mpenaje
cacyne W Omaro” CBEZOYM O HACTOjamy CTpyUmaka
Haponuor my3eja y Beorpany aa y noTnyHocTH Oymy
YKJbYUYCHH Y CABPEMEHE EBPOIICKE U CBETCKE TPEH/IOBE
y 00IacTH 3aITUTe KYJATYpPHUX 100apa.

PE3UME: Kopumheme apBeHHX HOcHIana
IOCTUTIIO je BpXyHaIl y A00a peHecaHce, Kaga cy
(dopmaTi yMETHHUYKHX pazoBa HoOmWjamu cBe Behe
IUMEH3Hje. YCielq Tora Cy Iodele Ja ce KOPHCTE
pasHe BpCTE Tojadama y OONMKY IONpEYHE JIeTBE
Ha TojehuHN MPBEHWX IUI0YA, KOje IaHAC Ha3HMBaMO
kymaruma. [lomoBurom 20. Beka, ymoTpeba cucrtema
BEePTUKATHUX (PUKCHUX M XOPU3OHTATHHUX KIH3HUX
Kymmaka je 300or OpojHHMX HemocTaTaka TyOmma Ha
nomynaapHocTd. Of Taja ce He HHCUCTHPA HA TOME Ja
mojytora Mopa fa Oyzie paBHa WK IPETepaHo UBPCTa,
Ia ce CBaKOM HOBOM JeIy NPUCTyIa Ha moceOaH
HAYMH W OTKPUBAjy C€ pa3luiuTa pemema. Hactoju
Ce /1a ce TOCTUTHE CTAa0IITHOCT, aJIi UCTOBPEMEHO U
MOryhHOCT IPUPOTHOT MIMpEha U CKyIJbarba JPBETa,
y OHHM TpaHHIaMa kKoje 00e30ehyjy ma me mobhe mo
omrehema Ha 6ojeHOM CI0jy. CXOIHO TOME, MOYETH
Cy Ia ce ymoTpeOspaBajy amMopTusyjyhum eleMeHTH
TIOITY T MIPABHX M CIIUPATHHX OIIPYTa, YUME CE ITOCTHKE
aricopOITHja CUle KpeTama Y IPBEHO] TOII03H.

Y TeKcTy je pa3jalllibeH pPecTaypaTopcKd |
KOH3EpBaTOPCKM  TIOCTYMaK  KOHCONHIAlWje |
cTadWIInM3aIrje JPBEHOT HOCHOIIA KPO3 MpUMEp Jenna
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On the other side, the spring is tied with a nylon
cable for a round brass plate. It joins the frame and
a wooden carrier and adheres on the underside with
the two-component epoxy adhesive to the panel, at
previously marked positions. Such way, by installing
horizontal tensors (springs 200 g and 400 g of
strength) into the grooves of the secondary frame
and gluing the brass plates for the wooden carrier, a
system of joints between the frame and the wooden
panel is created, which, unlike the previous systems,
is of appropriate elasticity, allowing movement of the
wood without causing new damage to the picture. In
order to make the appropriate protection system, it
is necessary to monitor the changes in the artwork
and get acquainted with the level of sensitivity of the
substrate to changes in humidity and temperature.
In modern restoration there is a growing need for an
adequate system of stabilization of painted wooden
panels.

This is done in various research centres such
as the Opificio delle Pietre Dure ¢ Laboratori di
Restauro di Firenze, the Istratum Centrale per il
Restauro de Roma, Getty, Museo del Prado, the
Metropolitan Museum of Art and other institutions.
The application of the described procedure in the
picture “ Mithridates gives away sacred vessels and
treasure “ testifies that the experts from the National
Museum in Belgrade are willing to be fully involved
in contemporary European and world trends in the
field of protection of cultural goods.

CONCLUSION: The use of wooden carriers
reached a peak in the Renaissance, when formats of
works of art were gaining larger dimensions. As a
result, various types of reinforcements in the form
of a transversal strip on the back of wooden panels
came into use, known as kusaci. By the mid-20th
century, the use of vertical fixed and horizontal
sliding kusak systems was losing popularity due to
numerous shortcomings. Since then, there has been
no insistence on the fact that the substrate must
be flat or too firm, so each painting is treated in a
special way and the problems, if there are any, are
solved individually. Stability is of great importance,
because wood suffers minor and gradual physical and
chemical changes as a result of aging. Consequently,
elements such as straight and spiral springs began
to be used, thus achieving absorption of the force of
movement in the wooden panel.

The text explains the restoration and conservation
process of consolidation and stabilization of the
wooden carrier, through the example of the artwork
“Mithridates gives away sacred vessels and treasure*
of an unknown Flemish author from the collection
of the National Museum in Belgrade. After the
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»,MuTpuIaT napyje cacyae W 0maro” HEIMO3HATOr
(mamanckor aytopa u3 30upke HapomHor myseja y
Beorpany. HakoH mocTymnka KoH3epBalldje JIpBEHOT
HOCHOIIa, 00aBJLEHOT y HEKOJIHMKO (Dasa Koje YKIbYUyjy
BpIICHC JCTaJbHUX MEpeHma pacloHa KPHUBJbEHA
HOCHOIla, yTpaamy OPBEHUX IMAKHUIA H H3pamy
MIPUBPEMEHOT CHCTEMa CTera, CTCKJIU Cy C€ YCIOBU
3a meropy cradbwiusanujy. OBO je TIOCTHTHYTO
yHooTpeOOM CEeKyHAapHOT paMa ca CHCTEMOM

MEeXaHH3ama ca ornpyrama (TeH30pa).

conservation process of a wooden carrier, carried
out in several phases, which involves detailed
measurements of the curvature range of the carrier,
the installation of wooden packs and temporary clamp
system, the process of stabilization could start. This
was achieved by using the secondary frame with the
system of coil springs (tensors) and their installation
into specially made grooves and perforations in the
wood.

Pedepenue:

-AA.VV.,, (2007), Dipinti su tavola. La técnica e la conservazione del supporti di Firenze, Edifir;
-AA.VV.,, (2010), La pintura Europea sobretabla. Siglos XV, XVI, XVII, Ministerio de Cultura, Madrid;

-Cennini, Cennino, /I Libro dell ‘Arte, 1390.

-Gaitan, M. Borallo., (2011), Propuesta de un sistema de estabilizacion para una pintura sobretabla, del s.

XVIII, Valencia;

-Rothe, Andrea, (1995), Critical History of Panel Paintings Restoration, Proceedings of a Symposium, J. Paul

Getty Museum, Los Angeles;

Santamaria Del Campo, S. Lloret F. (1992), Biologia delasplantas, Reverte;
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KOPOJAaTMBHHUX HAcllara ca METajlHHuX JIeJloBa
mpeaMera,  TpeKko  cradWwiu3andje  MeTana,
MacWBHparma TBO3JCHUX [IeJIOBa W HaHOIICHa
3aITUTHUX TIpeBlaka pajd JyKer OdyBamba
npeamera. [lopex KOH3epBaTOPCKOT TpeTMaHa Ha
jatarany je paheHa m pecraypaiuja HemocTajyhux
ykpaca. Pecraypanmja je wu3BpIIeHa Ha OCHOBY

CONSERVATION OF ORIENTAL
WEAPONS OF THE MUNICIPAL
MUSEUM OF SOMBOR

Pavle T. Karabasil
Sombor City Museum
4,Trg Republike, Sombor

Summary: The aim of this paper is to present
the stages of the conservation treatment of oriental
weapons of the Municipal Museum of Sombor,
from the removal of corroded deposits from metal
parts of objects, through the stabilization of metals,
passivation of iron parts and the application of
protective coatings for the purpose of prevention. In
case of the jatagan, besides conservation treatment,
restoration of the missing decoration was done. The
restoration was done in accordance with identical
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aHaJlOTHje WASHTHYHOT OpyXja u3 30mpke Myseja
BojBonuHe.

Kbyune peun: koH3epBaiuja, pecrayparyja,
apHayTKa, jaTaras, xamiepMma, mapa3BaH

Komruieran KOH3epBaTOPCKO-peCTaypaTOPCKH
noctynak ypahen je y KoHzepBaropckoMm ofebemy
Mys3eja BojBomuHe jep paauoHHIIA KOMIUIEKCHOT
THMA, Koja OM 3aJ0BOJbaBaa OCHOBHE MOTpede, y
I'pangckom my3ejy CoMOOp He OCTOju.

VY okBupy 30upke opyxja Mcropujckor onesbema
I'panckor myseja ComOop m31Baja ce Kao moceOHa
[eJIMHA OpYXje OpHUjEHTANHOT THUMA, YIJIABHOM
uspaljeHo y paaronuiiama opyxapa ca bankana.

Kao majpenpesenraruBHUjU (Mako omTeheHn),
M0 KBAJIUTETY M3pajie U 10 M3IVIEAY, U3 OBE IpyIie ce
W3/1Bajajy MyIIKa ,,apHayTKa” (,,raHYMna’) WHB. Op.
W258 u jararan ,,0enocaman” waB. 6p. 1346.

Hagesienu npeiMe T HUKA, [ HUCY OWIIN [TOABPTHY TH
KOH3EPBaTOPCKO-PECTAypaTOPCKOM — TpeTMaHy. Y
MIPUIIPEMH 32 TPE3CHTAIH]y OpYy)Kja OPHjCHTAIHOT
THTIA y OKBHPY TEMaTcke M3JIokOe Mys3eja Jomnuio je
JI0 peasin3alirje KOH3epBaTOPCKOT 3aXBara.

[To nmpujemy mpenvera TpeABUlEHUX  3a
KOH3epBallljy ¥ Yy JIOTOBOPY ca KOH3epBaropuMma
My3seja BojBomuHe, TpeaMEeTH Cy TMPEHETH Y
Konsepparopcko onesbee Myseja BojBogrHe Ha Jasby
obpany. [IpenmeTn cy mperienaHu, KOHCTATOBAHO je
3aTEUYEHO CTarbe M Ha OCHOBY TOTa JIOHETE CY OJUTyKE O
TOKY KOH3EpBaIlHje.

APHAYTKA — npumibeHu npeamMer je 3axsalien
HIMPOKOM, MOBPIIMHCKOM Kopo3ujoM. KoHcraToBane
Cy Mame Hacjare Heuynctoha m macHoha. [locroju
omreheme Ha ycTHMa IIeBU. MECHUHIaHN TIPCTEHOBU
KOjU CIajajy I[eB M OIUIaTy Cy OKcuaupanu. Ha
rpaBHPaHO] YEINYHO] OIUIaTH je ppakrypa myxune 40
mm, mupuHe | mm, HaJa3u ce Ha CaBUjCHOM ey
ucnpesn kpaja nesu. Okugad HeAOCTaje.

3aKJbYUCHO je J1a je CTPYKTypa IMyIIKe CTAOWIHA,
Ja cy MexaHWuka omTehema Ha mpenMeTy Hacrana
TOKOM HeTOBE yIOTpede Mpe HEero mTo je MOCTao
My3ejcku apTeakT W Ja PeKOHCTPYKTHBHHU 3aXBaTH
Hucy HeomnxonmHH. [locrojehe ¢pakType Ha oruratn
HeMajy TeHAEHIM]y HIMpema y MY3€jCKOj yHmoTpeOn
TpeIMeTa jep je oruiara YBPCTO MOBE3aHa 3a IEeB U
KyHJIaK, KOjU HHCY TIOKa3aJli 3HAKOBE CTPYKTYPHOT
ciabJbema.

Jla 6m ce mpeaMeT 3aITUTHO OJ1 1aJheT PonaJiama,
moTpeOHO je YKIOHUTH HeurcTohe, YKIOHUTH HacIare
KOpOo3Wje W 3ayCTaBUTH KOpPO3WBHE Tmpomece. Y
JIOTOBOPY Ca KyCTOCOM IIPUCTYIHIIO C€ JeTUMUYHOM
packnamamy mnpeamera. CraB je O6mo ga Om ce
MOTITYHUM DPAacCKJIaNameM BHUINE HAyIwIo TPEeIMETY,
jep OM HACWIIHO pacKHWBame MECHHTAHUX MPCTEHOBA
BepoBaTHO JoBesno 10 Beher omrehema Hero mTo
Ou Omyla KOPHUCT Of TPHCTyIa JAEIOBHMA, 32 KOje je
3aKJbYUEHO J1a HUCY TUPEKTHO YTPOXKeHN. MeXxaHn3am
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weapons from the Collection of the Museum of
Vojvodina.

Keywords: conservation, restoration, arnautka,
Jjatagan, hazerma, parasvan

A complete conservation and restoration process
was done in the Conservation Department of the
Museum of Vojvodina because unfortunately, in the
premises of the Municipal Museum of Sombor, there
is no complex workshop that would meet basic needs.
Within the weapons collection of the Historical
Department of the Municipal Museum of Sombor,
a particular group of oriental weapons stands out,
mostly made in workshops throughout the Balkans.

As the most representative (though damaged), in
terms of quality of production and appearance, the
group of “arnautka” (“veil”) is distinguished from
this group inv. no. 1258 and jatagan “belosapac” inv.
no. 1346.

These objects have never before been subjected to
conservation and restoration treatments. During the
preparation for the presentation of oriental weapons,
within the thematic exhibition of the Museum, a
conservation work was carried out.

Upon receiving the items intended for
conservation and in agreement with the conservators
of the Museum of Vojvodina, they were transferred
to the Conservation Department of the Museum of
Vojvodina for further processing. Having done a
thorough examination of the objects and recorded the
pre-work condition, decision was made on the course
of conservation.

ARNAUTKA - the received object was affected by
wide, surface corrosion. Minor deposits of impurities
and grease were noticed. The muzzle was damaged.
Brass rings that connect the barrel and formwork
oxidized. There was a visible fracture of 40 mm in
length, 1 mm wide, on the engraved stock, where the
barrel ends. The trigger was missing.

It was concluded that the structure of the rifle
was stable, that mechanical damage occurred during
its use before it became a museum artefact and that
reconstructive procedures were not necessary. The
existing fractures on the stock do not tend to expand
while being on display in the museum because it is
firmly attached to the barrel and the butt, both of
which did not show signs of structural weakening.

In order to protect the object from further
deterioration, it was necessary to remove impurities,
deposits of corrosion and stop corrosion processes.
In agreement with the curator, partial disassembly
began. The point was that a full dismantling would
hurt the subject more, since the violent rupture of
brass rings would probably bring more damage than
benefit. It was not necessary to access the all inner
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32 OKHJame jeé CKHUHYT W TOTIYHO PacKJIOIJbEH.
JIpBeHN IET0BH KOjH Cy Ce YKa3alu Ouim cy y JoOpom
cramy. ApOuja — mmnka 3a HaOujame Oapyra je
M3BYYeHa 13 JIKHUIITA Y OTUIATH.

Hakon packmamama TpHCTYIHIO ce YHIIhemy
MpeaMeTa XeMUjCKUM ITyTeM, UCTIUPATHEM aJTKOXOJIOM.
Hakon ucniupama MeTaaHu IpeaMeT ¢y TpeTupanu 5%
PacTBOPOM MPaBJbE KUCENUHE PaJIv JAKIIET yKIambamba
KOpO3MBHHX Haciara. LleB je mpemasaHa cmospa U
W3HYTpa, OIljIaTa je MpeMas3aHa Ha MEeCTHMa JIO KOjUX ce
MOIJIO JIOTIPETH a PACKIOIBEHH ACJIOBH MEXaHH3Ma 3a
OKHIIaFhe Cy MOTOIJBCHHU Y pacTBOp kucenune. [Iporec
je IPEKUHYT UCIHPAHEM aTKOXOJIOM.

JlenoBn MexaHM3Ma 3a OKHJAmke, 300T CBOJUX
MajauxX JUMEH3Wja, MOTIM Cy OWTH TIECKapeHH
KBaplHUM [ECKOM y MaJioj KOMOPH 3a IEeCKUpambe,
W Ha Taj HAYMH j€ KOPO3Wja YKIOHWEHa Op30 u Y
MOTIYHOCTH.

LleB mymike, apOuja ¥ yenuyHa oruiaTa YyUIIheHu
cy scotch 4eTkuIoM M TyMHIIOM 3a yumheme Ha
MaHapenu 3a Mukpomorop. [lojenmHa mecra cy
Mopana 6utu obpaljeHa BuIIEe IyTa, Y3 HCHHUpALE
AJIKOX0JI0M u3Mely unnrhema.

MecuHraHl TIPCTCHOBH U JIOCTYIIHH JICTIOBU
MECHHTaHOT JINMa Ha KYHJAKy Cy IPBO OYHITheHH
TyrepoM ca pacTBOPOM HaTpHjyM xuapokcuaa (20%
NaOH y nectunoBanoj Bomu ca 1% miumeprHa Kao
WHXUOUTOpA), 3aTHM Cy UCIIPAHU AJIKOXOJIOM, a TIOTOM
gumheHd TYMUIIOM 3a 9YHIINele Ha MaHAPEIH |
nonupanu cogom oukapbonom (NaHCO3).

Ilpe mHapemHOr KOpaka, WHXHMOHMpama KOPO3WBHHUX
Tporieca, OfHOCHO CTalMIM3alije CONMM Ha METaTHUM
JIeTIOBAMA, CBH JIEIOBH IYIIKE CYy WCIIPAHH aJIKOXOJIOM.
3a MHXMOMpame IMITeTHHX Mporeca Ha MeXaHW3My 3a
OKUJIambe, KOjH j& CaurEbEH YITIABHOM O] JIMBEHOT TBOXKN)a,
n3abpaH je 5% pacTBOp TaHWHCKE KHCETHHE y aJIKOXOITY
W JIECTWIOBaHO] BONM, KOjH TIOTaMibyje IOBPIIMHY
Metana. HakoH cymiema BHIaK OBOT CIIOja YKIIOHEH
je "4enmaHOM ByHOM rpaHynanuje 0 koja ce KOpHCTH 3a
¢uHO ToMMparse. Ha oBaj HauMH je NMHUTHPAHO TAMEbEHE
rBokha 300r TpoTOKa BpeMeHa, Ha WMHade HPHIIIIHO
CBETIOj TIOBPIIMHH MeTajla HaKOH TIeCKaperba.

Kao uuxubutop 3a 4enuyHe Aes0Be, 1IeB, OIUIATy U
ap6wujy xopumrhes je 5% pactBop pochopHe KucenHe
y IeCTUIOBaHO] Boau. HakoH cyiiema BHIIAK OBOT
cJI0ja YKIIOECH je YEJIMYHOM BYHOM rpanynaruje 0,
yuMe je yorakeH eekaT MoCBeT/beba.

[To okOHUAaHOM MOCTYIIKY CTaOWIM3aIUje COJH
U Cyllekha MPUCTYIIMIO CE HAHOLICHY 3allITUTHOT
cnoja, 5% pactBopa mapanouma b72 y xkcumomy.
CUTHH IIpeAMETH Cy MOTOIUBEHH Y PACTBOP U OIMax
HAKOH TOTa CTaBJbEHH Ja Ce OlEele, JIOK Cy OCTalld
JICTIOBU WJIM 3aJIMBEHH T1a olleljeHn WM Ipema3aHu
J00pO HATOTMJLEHOM YeTKUIIOM. OBHM PacTBOPOM CY
TPETUPAHU CBH JICIIOBH TYILKE, TBO3/ICHH, MECUHTaHU
U JIPBEHH.
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parts, because they were not exposed to damage to
a great extent. The trigger mechanism was removed
and completely disassembled. The wooden parts
that appeared after that being done were in good
condition. The 4rbia - a stick for the squeezing of the
barrel into the loading slot, was pulled out.

Having been dismantled, the object was cleaned
by chemicals, first by rinsing with alcohol. Then,
the metal objects were treated with 5% solution of
formic acid for easier removal of corrosive deposits.
The barrel was coated both from the outside and
from the inside, the stock was coated at the places
that could be reached, and the disassembled parts of
the trigger mechanism were immersed in the acid
solution. Finally, the object was washed with alcohol.

Parts of the trigger mechanism, due to their small
dimensions, could be sanded with quartz sand in a
small sandblasting chamber, and in this way corrosion
was removed quickly and completely.

The barrel of the rifle, called arbia and the steel
stock were cleaned with a scotch brush and with a
mini rubber attached to the micro-motor mandrel.
Some places had to be treated with alcohol several
times during cleansing.

The brass rings and the available pieces of brass
sheet on the stock, were firstly purified by a cotton
pad with a sodium hydroxide solution (20% NaOH
in distilled water with 1% glycerin as inhibitor), then
washed with alcohol, and then purified with rubber
on a mandrel to be finally polished with bicarbonate
(NaHCO3).

Before inhibiting corrosive processes and
stabilizing salt on metal parts, all parts of the rifle
were washed with alcohol. For inhibiting harmful
processes on the trigger mechanism, which had been
made mainly of cast iron, a 5% solution of tannic acid
in alcohol and distilled water was chosen, because
it darkens the surface of the metal. After drying, the
excess of this layer was removed with a steel wool of
granulation 0, commonly used for fine polishing. In
this way, the iron tanning due to aging was imitated
because after sanding, the surface of the metal was
rather bright.

A 5% solution of phosphoric acid in distilled
water was used as an inhibitor for steel parts,
the barrel, coating and arbia. After drying, the
excess of this layer was removed with a steel
wool of granulation 0, which reduced the effect of
illumination.

Upon completion of the salt stabilization and
drying procedure, the protective layer was applied,
5% solution of paralytic B72 in xylol. Small objects
were immersed in the solution and immediately put
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Haxon cymema MexaHm3aM 3a OKHIAE j€ CIIOjeH U
yrpal)eH Ha Teo IyIiKe, OIIaTa je HOHOBO MPUTErHyTa
y3 [I€B MECHHTaHUM IPCTEHOBMMA, CBH JIEJIOBH ITyIIKE
Cy CKJIOIIJBEHH M MyIIIKa je CacTaBJbEHA.

JATATAH - TloBpuHa mnpeameTa ACIUMHYHO
je TpeKpuBeHa Hacjarama MpalinHe, NpJbaBIITHHE U
MacHoha. YenmnyHO ceunBO je y J0OpOM cTamy, aiu
[EJIOM TIOBPIIMHOM je TPEKPUBEHO OKCHUIMCAHUM
ciojeM mpHe 0oje. [Ipika v ceyuBo jararaHa CIiojeHH Cy
MIPCTEHOM U3 KOT' C€ KOPEHOM CEUMBA IIHPH JTUCTOIUKU
YKpaIIeHH OKOB — apa3BaH, TOK CE JPIITKOM, OJ] IIPCTEHA
MPEeKo cemmacTor yayOJbema Mma A0 JApyre CTpaHe
MpcTeHa MPOTEeKEe OpHAMEHTHCAHA JHMEHA Tpaka —
xamiepma. Y KOpeHy CeunBa, y yIyOspemhiMa Mapas3Bana,
Hala3e ce TBpIAOKOpPHE MacHe Haciare. Ha mapasBany
ca o0e cTpaHe HENOCTajy KaMEHOBH OJI CTaKJIeHE
nacte. [lapa3Ban, mpCcTeH u XamepMma MPEKPUBEHU Cy
Heuncrohama m okcuaucanu. Ha xamepmu je cadyBaH
caMo jeJlaH KOpaJTHA KaMeH, OJ1 celaM KOJIUKO HX je OnII0.
Uetnpu HOCaya KaMeHa Cy Ipa3Ha, U3BUTOIEpEHa U ca
Hacnarama Heurcroha. Ca yHyTpamime cTpaHe, IpemMa
ONITPHUITM CEYMBA, Xamepma je omreheHa, omioMbeHa
Cy JABa TpaBOyraoHa KOMaJa ca HOCadnMMa KaMeHa.
Ha GakapHom nmMy mapa3BaHa, TIPCTCHA W XamiepMme
O] AWTUTATHIM MHKPOCKOIIOM BUIJBHBH Cy TParoBU
noziare. Komrana apiinka jararana ca jeHe CTpaHe je
MyKJa, ajdd je y MOTIYHOCTH cadyBaHa. KaHuje HHCY
cagyBaHe.

KoHcraToBaHa je 3HaTHa CTPYKTypHa O4YyBaHOCT
npeamera. 1llupoko pacrnpocTpameHd OKCHIAIMOHU
MpoLIeCH M Hacllare HeYucToha 3axTeBajy MEXaHWUYKO
n xemHjcko yuinheme npeamera. Hajseha omrehema
3a0esiexeHa cy Ha JIEKOpaTUBHUM JIeJIOBUMA, Iapa3BaHy,
npcTeHy u xamepmu. [IpernesoM MHKPOCKOIIOM je
yTBpheHo ma cy oBu jenoBu uspaljeHH ox OakapHOT
JTUMa U Ja ¢y Ouiu mo3iaheHu, MTo BHUIIE TOTHUM OKOM
HUj€ BUJJBUBO.

Y noroBopy ca KyCTOCOM OIIy4eHO je na he ce
MPUCTYIIUTH pecTaypanuju HerocTajyhnux eneMeHara:

— yrpaima 1njiacTu4He I/IMI/ITaHI/Ije KaM¢€Ha 0[] 3CJICHC
CTAKJICHC 11aCTC,

— u3paja mECT PCIjinKa MEpllaHa 3a XamepMmy, O
TOra aABa ca HocadyuMma o[ 6a1<apH0r JMa,

— U3pajia PeIUTUKe YKPacHE 3aKOBUIIE,

— wu3paja IMo3jare Ha mapa3BaHy,
XalepMH.

IIPCTEHY U

Pecraypanuja he 6utu u3BereHa HakoH yuihema
YW KOHCONUJAIMj€ CONM, OIHOCHO KaJ| jararaH Oyje
3amTuheH oJf JajbuxX HexesbeHux mpoueca. Cama
pecraypanuja he Outu pesep3uOnIHa, CBU HajorpalheHn
eneMeHTy he Mohu Ja ce ykioHe u 6uhe u3BeaeHa Tako
Jla ce pas3iuKyjy O/l OpUTHHAA.

[puctynuio ce Tpetupamy ceunBa 5% pacTBOPOM
MpaBJbe KHCEJIMHE PaJIH JIAKIIET YKIIathamha KOPO3UBHHUX
Hacllara, HaKOH 4Yera c€ IPUCTYIIIO MEXaHHIKOM
yKIamamwy Heuyucroha ©  KOpPO3WBHUX — Hacjara
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on to drain. As for the other parts, the solution was
either poured over them and then they were left to
drain or they were coated with a well-soaked brush.
This solution was used to treat all parts of the rifle,
regardless of being made of iron, brass or wood.
After drying, the trigger mechanism was assembled
and mounted on the body of the rifle, the stock was
again attached to the barrel with brass rings and all
the other parts of the rifle were assembled.

JATAGAN - The surface of the object was
partially covered with deposits of dust, dirt and
grease. The steel blade was in good condition, but
the entire surface was covered with an oxidized dark
layer. The jatagan blade and handle were connected
by a ring from which there lay a leaf-like decoration
along the blade called parazvan, while along the
handlebar, down the saddle-like cavity, there was
an ornamented tin strip called saserma stretching to
the other side of the ring.

At the bottom of the blade, in the parazvan'’s
hollows, there was persistent grease. On both
sides of the parazvan the glass paste stones were
missing. The parazvan, the ring and the haSerma
were covered with impurities and oxidized. Only
one coral stone was preserved on the haserma, out
of seven original ones. The four stones holders were
empty, distorted and with dirt deposits.

From the inner side, towards the edge of the
blade, the haserma was damaged; two rectangular
stone holders were broken. On the copper sheet of
parazvan, ring and the haserma under the digital
microscope, traces of gild were visible. The bone
handlebar, although broken one side was completely
preserved. Kanije have not been preserved.

It was agreed that the object was significantly
preserved in terms of structure. Widespread
oxidation processes and deposits of impurities
required mechanical and chemical cleaning. The
greatest damage was recorded on decorative parts,
parazvan, rings and the haserma. By examining it
under the microscope it was found that those parts
had been originally made of copper sheet and were
gilded, which was not visible to the naked eye
anymore.

In agreement with the curator, it was
decided to start restoring the missing elements:
- installation of plastic imitation of stone from a
green glass paste,

- the production of six replicas of merdzans(coral
decoration) for the haserma, two of which

would be with copper sheet carrier,
- making a replica of decorative rivets,
- gilding parazvan, ring and haserma.
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ynorpebom scotch 4eTKHUIle Ha MaHIPEIH U TyMHIIE 3a
yumhierhe Ha MaHIPENd 32 MUKPOMOTOP. MeXaHHUUYKO
yuihiemhe je MPUMEHUBAHO BUIIIE MyTa Y3 UCITHPAE
AJIKOXOJIOM.

Hajsumre nacnmara Heurncrohe je OMII0 OKO M HCITOT
rapa3BaHa Ila je Taj Ae0 TpeTHpaH TymdepoMm ca
HaTPHjyM XHUJIPOKCHIOM a 3aTUM HCIIPAH aJKOXOJIOM.
[Ipeocrane Hacnmare HeurcToha ca mapasBaHa IpcTeHa
W XalepMe Mopaie ¢y OWTH yKIOFEHE MEXaHWUKH.
300T 0CeTJHBUBOCTH MEKOT OakapHOT JiMa dumiherme
je W3BOheHo yATpa3BydHHM CKHjadeM KameHIa. Ha
0Baj HAYMH Cy Y TOTITYHOCTH OYMIINEHa U JISKHIITA
3a KaMEHOBE O]] 3HATHE KOJIMYMHE Hacjara.

CeunBo mpemazano 5% pactBopoMm ¢ocdopHe
KHCEJIMHE y NECTIIOBAHO] BOAW Paaul MHXUOWpama
KOpPO3WBHHX TIpoceca. HakoH cymiema BHUIIAK COIU
VKJIOICH j€ UeTHMYHOM BYHOM rpanymianyje 0.

VY Hocau KaMeHa Ha Tapa3BaHy, ca o0e cTpaHe
ceunBa, yrpaljeHa je MMHTaAllMja KaMeHa OJ] 3elieHe
crakiieHe nacte. iMuTaiyja kaMeHa je oJ eOKCH THE
cCMOJle y3 JoJlaTak INWTMEHara, W OJromapajyhe je
BEJINYMHE.

[lect wmepyana ce wuspahuBanmo on Akrilat-R
(ayrononumepusyjyhu akpuimar 3a  pemaparype),
CBaKH MMOCe0OHO W IIpeMa Hocauyuma y kKoje 0u Tpedasio
na Oyny yrpahenu. Y akpuiar je noaar oarorapajyhu
MUTMEHT, PU TOM C€ BOAMJIO pavyHa jJa 0oja Omaro
ollyJapa oJi cauyBaHOT KaMeHa Jia Ou OWJI0 jJaCHO KOjU
cy nenou Hajorpahenu. /[Ba kameHa HUCY MoIJia
outu ypaleHa Mo HOcaymma jep Cy oTmaja, ma cy
3a BUX HAKOH CyllIema M3pal)eHu HOcayu O] TAHKOT
OakapHOT JIMa KOojuMa Cy CIIojeHH ca XarepmoM 20%
pacTBOpOM Tapajouia y kcuiony. Ha nctu Hauus je u
peIlIMKa 3aKOBHIIE 3aJIelJbeHa 3a XalllepMy.

ITo u3pamu u yrpaamu HemocTajyhux enemeHara
NPUCTYIIIIO ce u3pamu mosnare. [Ipu pecrayparuju
no3jare MojaBuiia ce JTUieMa Jia JIM U3BECTH MO3JaTy
(GonMMjoM WM 3JIATHUM [UTMEHTOM Y Tapajioujy.
[Tocrojana je OojazaH na OW WHAYEC TUTUTKH pesbed
HA HMCKUBAHOM JIUMY OHO MPHUKPHBEH, ajid U 1a Ou
mo3yara (oyiujoM, Kao WHTCH3HMBHHUja, Oaydapaia
o7 jararana. [IpHCTYNUIIO ce HAHOIICHY MO37IaTe y
napajgouIy, 1 TO ca HAMEPOM Ja HaHETH cJoj Oyme
TaHak W HeyjeqHadeH. OBUM HAauMHOM Mo3iahuBama
OpHAMEHTH Ha OAKApHOM JIMMY Cy HATJIAIICHH.

HakoH 3aBpIIEHOT pecTaypaToOpCKOr TpeTMaHa
Ha jaTaraH je HaHeT 3alITHTHH cioj. Kao 3amrura je
kopumrther 5% mapanoun 572 y kcumnony.

3aKIpyUNBakEM JOKYMCHTAIjEe O M3BPIICHOM
TpeTMaHy 3aBpIICH je KOH3EPBATOPCKU TPETMaH U Y3
MperopyKe O AajbeM UyBamby U M3Jaramy U enadopar
ca JerajbuMa KOH3EpBalHdje, MPEAMETH Cy TMpeaaTd
KyCTOCY.

3a oba mpenMera je Jara Mperopyka 3a YCIoBe
qyBamba y CTAOMIHUM MHUKPOKIMMATCKHM YCIIOBUMA
ca pelaTMBHOM BIIaXHOmhy Baszayxa m3mehy 45 u
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Restoration would be performed after cleansing
and salt consolidation, or when jatagan has been
protected from further undesirable processes. The
restoration itself would be reversible, all upgraded
elements would have possibility to be removed and it
would be performed in such way that they differ from
the original.

After, treatment of blades with 5% solution of
formic acid for easier removal of corrosive deposits
there started a procedure of mechanical removal of
impurities and corrosive deposits using scotch brush
on mandrel and with the rubber on mandrel for micro
motor. Mechanical cleaning was repeatedly done by
rinsing with alcohol.

There were the most dirt deposits around and
below the parazvan, so that part was treated with a
cotton pad with sodium hydroxide and then washed
with alcohol. The residual deposits of impurities
from the parazvan, rings and haserma had to be
mechanically removed. Due to the sensitivity of
soft copper sheet, the cleaning was performed by
ultrasonic scale remover.

In this way, stone holders were completely
cleaned from a significant amount of deposits.
The blade was coated with 5% phosphoric acid
solution in distilled water to inhibit corrosion. After
drying, the excess salt was removed with a steel wool
of granulation 0.

One imitation of the stone, made of a green glass
paste, was incorporated in the stone holder on the
parazvan, on both sides of the blade. It was made of
epoxy resin with the addition of pigments, and it is of
a corresponding size.

Six merdzans were made from Acrylate-R
(autopolymerizing acrylate for reparations), each
individually and corresponding to the holders in
which they should be incorporated. The corresponding
pigment was added to the acrylate, taking care that
the colour slightly differs from the preserved stone,
in order to make it clear which parts were upgraded.
Two stone holders had fallen off, so the new ones
were made out of thin-copper sheet and attached to
the haserma with a 20% solution of paraloid in xylol.
In the same way, the rivet replica was glued.

After making and installing the missing elements,
the process of gilding began in the course of which a
dilemma arose whether to do it with a gold-plated foil
or with a golden pigment in a paraloid. There was a
fear that shallow relief on the forged sheet would be
concealed, but also that the gilding with foil would be
more intense than the yataghan, so it would mismatch.
Concerning those assumptions, paraloid gilding coat
was applied, in thin and uneven layer. By this method,
the ornaments on the copper sheet are emphasized.
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60%, a ma remneparypa Oyzme y oncery 18-25°C. [Tomro
y nenommMa I'panckor myseja Combop Huje moryhe
CTBOPHTH TaKBE yCIIOBE, MPE/IaXe ce HabaBKa CaHIyKa
WM BUTPUHE T7ie OU Ce OBU MHKPOKIUMATCKH YCIOBH

MOIJIA OAp KaBaTHu.

Ca npenasama/ With lectures

3ak/pyyak:

VYcioBu 3a 4dyBame Kao M pajJl HA KOH3EpBaIMjU
npenMera y I'pagckom mysejy ComMO0p cy TPHINYHO
soy. Jlermou u cTaiHa mocTaBka cy 0e3 onrosapajyhux
MHUKPOKIIUMATCKHX YCJIOBA, & PAJIMOHUIA KOMIUIEKCHOT
THIa, Koja Om Owmia 3ajgoBoJbaBajyha 3a Mysej, He
noctoju. OBaj pajije MOoKyIaj J1a ce, y3 HHTCH3UBUPAHE
capajiibe Ca KOH3EPBaTOPCKHM oOjieJbeheM My3seja
BojBonuHe, Kkao MaTHM4YHHM, CMamkbe HEraTHBHE
MOCJIE/HMIIE OBAKBOT CTakba.

=

After the restoration treatment was completed,
a protective finishing coat was applied. For that
purpose, 5% paraloid B72 in xylol was used.

By completing the documentation on the performed
treatment, the conservation was completed. The
objects were handed over to the curator together with
tips on further storage and displaying and elaborate
with the details of the work done.

For both items, recommendations for storage
conditions in stable microclimate conditions with
relative humidity between 45 and 60% were given
and it was advised that the temperature stays in the
range of 18-25 ° C. Since it is not possible to create
such conditions in the depots of the Municipal
Museum of Sombor, it is proposed to purchase boxes
or showcases where these microclimate conditions
could be maintained.

Conclusion:

The conditions for keeping and for conservation
of objects in the Municipal Museum of Sombor are
rather poor. Depots and permanent displays lack
adequate microclimate conditions, and a complex
type workshop, which would be satisfactory for the
Museum, does not exist. This paper is an attempt
to reduce the negative consequences of this state
of affairs, with the intensification of cooperation
with the conservation department of the Museum of
Vojvodina.

Pedepentre:
-Bubanja, Goran, Jatagani u Crnoj Gori,

-http://montenegrina.net/nauka/antropologija/goran-bubanja-jatagani-u-crnoj-gori/

-Draper, A. (2001), The conservation of flintlocks and other firearms at the Royal Armouries, The conservator
No. 25

-Jby6ojesuh, bormiko (2011), Opyskje u BojHa omnpema, karaior 30upke Vctopujckor myseja Cpouje, beorpan

-Radovi¢ Andelija, Zbirka zanatskog oruzja Balkana, http://www.muzej.mod.gov.rs/sr-lat/muzejska-delatnost/
zbirke/zbirka-zanatskog-oruzja-balkana#.V-dgdNSLTGg

-Cur¢ié, Vejsil, Glasnik Zemaljskog muzeja, http://www.infobiro.ba/article/914176
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KOH3EPBATOPCKO-
PECTAYPATOPCKHU INIOCTYIIIN
HA CTAPOJ ®OTOI'PAONIJN
N BIbEHA PEKOHCTPYKIINJA
IHOMORY UHO®OOPMAIITMOHE
TEXHOJIOI'MJE
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Art studio Aleksandar, TpxHu enrap 1, Apusbe
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CAXETAK: OBaj pan ykpaTKo TOBOPH O HCTOPHjH
¢dororpaduje, KOH3EPBATOPCKUM TOCTYIIIUMA KOJH Cy
JIOBEJIM 0 MCTPaBIbama mbeHnX AedopmMalinja Kako Ou
Moruia OUTH MPEBeIeHa Y TUTUTATHH OOITUK U yIIOTPeOu
HH(POPMALIMOHE TEXHOJIOTHjE y H3PaIH PETyIa Kao Ou
ce nmo0OoJbIlIalla YUTIFMBOCT U Kako O joj 6uo BpaheH
HUHTETPUTET.

Kibyune peun: crapa ¢ororpaduja, koHzepanmja,

pecrayparmja, TUTUTAIN3AIH]a, YUTIBUBOCT,
WHTETPUTET.

YBO/|

Jbyncka morpeba ma ce cauyBa BHU3yeIHA

nHpopmalMja H3paKeHa je Kpo3 Ielly HCTOPHjY.
OHa je Oeyie’keHa Ha Pa3jIMYMTEe HAYMHE, a IOjaBa
dbotorpaduje y apyroj moimoBuHU 19. Beka je Owmia
npaBo 4yno. OHJalIkbe OyIICBIbEHHE JaHAC MOKEMO
cMaTpard IpeTepaHuM. Y TO BpeMe Kao U y IIPBOj
mogoBuHN 20. BeKa, y pypalHUM KpajeBuUMa u
KacHHje, ¢pororpaducame je OWI0 IPaBH JOKUBIBA], A
MHOTH ¢y ce (ororpadrcany jeasa jeAHOM y KUBOTY.
Wnax nocroju Benuku Opoj HAa OBaj HAYMH CadyBaHUX
MOjeJMHaYHUX M TPYHHHX MOPTpeTa, IaHopama,
o0jekara, nej3axa, BOKHAX M Mame BaXHUX Joralaja
KOjU CBei0Ye O JbyduMa, 00MYajuMa, CBaKOJHEBHOM
JKUBOTY W CIMYHO. My3eju, apXuBH U OUOIHOTEKE
MPUKYIIBajy, 00palyjy W u3maxy oBaj Marepujai
Ha BUMa CBOJCTBCH HAUWH, alld MIIAK CE YUHH JIa je
crapa Qororpaduja 1yro Ouiga MapruHaanM30BaHa jep
j€ YIJIaBHOM CaKyIlJbaHa Kao CenapaTHH Marepujall.
HecenexktuBHO NpHKyIJbamke, HEAOBOJbAH HATIOP TPH
00pajy M 3alITHTH JO0BEO je J0 MapuujaHoT OJHOCA
npema ¢portorpadcekom Hacnehy'.

Hajcrapujom dotorpadujom ce cmarpa CHUMaK
npupoje Koju je moMohy CBeTIOCTH W Kamepe
orckype Haumano 1826. rogmae ®paniy3 Hucedop
Hujenic (Joseph Nicéphore Niépce). Y mnutamy je
MOCTYMaK ycMepaBama CBETIOCTH Kpo3 OTBOp Kamepe
Ha METaJHy IUIouy InpemMasaHy acdairoM. Y OBOM
noctynky Hujernc je HacTojao na noduje dhotorpadeky
KOIIKjy TpaBupe, y cTBapu xemuorpadujy.’ Iberoy
TexHUKy je ycaBpimo Jlyj Kak Manzae Jlarep (Louis

1 Fmpwuh, 2011: 8.
2 Toauh, 1993: 17.
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CONSERVATION AND
RESTORATION PROCEDURES
ON AN OLD PHOTOGRAPHY
AND ITS RECONSTRUCTION
BY MEANS OF INFORMATION
TECHNOLOGY

Aleksandar Todorovic¢
Art studioAleksandar, Trzni centar 1, 31230 Arilje
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SUMMARY: This paper briefly deals with the
history of photography, conservation procedures
that have led to the restoration of its deformations
so that it can be transformed into digital form, as
well as with the use of Information Technology in
retouching, in order to improve its clarity and restore
its integrity.

Key words: old photography, conservation,
restoration, digitization, readability, integrity.

INTRODUCTION:

Human need to preserve visual information
has been present for ages. There have been many
different ways of recording such images, until the
miraculous appearance of photography in the second
half of the twentieth century. The delight that it
caused may be considered exaggerative nowadays.
But, at that time, as well as in the first half of the
20th century, in rural areas even later, photography
was a once-in- a-lifetime experience. However,
there are numerous images of individual or group
portraits, panoramas, objects, landscapes, more or
less important events that now testify about people,
customs or everyday life situations which could not
be preserved otherwise. Museums, archives and
libraries are collecting, processing and exhibiting
this material each in their own way, but still it seems
that the old photo has been marginalized for a long
time because it was mainly collected as a separate
material. Non-selective collection and insufficient
effort in their processing and protection have
brought to an inconsiderate attitude towards the
photographic heritage.'

The earliest photograph is considered to be a
snapshot of nature, which was taken with the help
of light and cameras by Joseph Nicéphore Niépce
in 1826. It was a method of directing light, through
the camera’s lens, onto a metal plate coated with
asphalt. In this procedure, Niepce tried to obtain a
photographic copy of the engraving, which was in
fact a heliography.? His technique was improved by
Louis Jacques Mandé¢ Daguerre. In his honour, that

1 Ciri¢, 2011: 8;

2 Todi¢, 1993: 17;
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Jacques Mandé Daguerre), ma je mo meMy W Ha3BaHA
narepormuja’.*

Mo nepunnnmju, dororpaduja je TpajHa ciHKa
HacTasa JIelloBakh-eM CBETIIOCTH Ha ofipel)eHy MOBPIINHY
koja je Qorocensubmiana’. Y CpOuju oOHa IMOCTOjU
Majo Buiie o 170 roguHa W AOKHBENa je YMTaB HHU3
npoMeHa. OJ 4yga W MHCTHYHHX (OTOTpadCKUx
MHKyHaOyJa Koje y TEXHHYKOM CMHUCIY HHUCY HMalie
HHUKAKBE BE3€ ca KaJOTHITH]jaMa® IIPEKO KOJOIUjYMCKHX
1 JKeNIATUHCKUX HeratuBa® no aurutande pororpaduje
MU je caMO KPajibH Pe3ysITaT UCTH, TTIOCTYIIIHN MOCTajy
MHTEPECAHTHU CaMo 3a 3aIllOCIICHE y YCTaHOBaMa Koje
ce OBUM 0aBe M pETKE JbyOUTEIhEe CTAPUX TEXHUKA Y
u3panu portorpaduje.

C 1mwbeM ouyBama ®  TPAHCIAPCHTHOCTHU
¢dororpadpcknx 30mupkn wu  dormoBa (Ppuimosa,
HEraTHBa, KIbUTa, OKYMEHaTa, IMCKOBA W CIUYHO),
1994. ronune je ocHoBaHa eBporicka komucuja ECPA’
KOoja je MMana 3a Wb Ja I[OBEXE HWHCTUTYIH]E,
MOKpPEHE pa3MeHy 3Hama M UCKycTaBa. [IokpeHyT je
MpojeKar Koju ce 0aBHO CBUM BpcTama ¢ororpadcke
rpahe m koju je neduHUCAO YIpaBJbamke 30MpKamMa
u (GOHIOBUMA y HOBO] IUTHUTAIHO] TEXHOJOTH]H.
IMpojexar je mo6mo mme SEPIA a ocHoBama ra je
EBporicka yauja. YspydeHa je 141 nHCTHTYIHja 1 cajia
ce uysa 120.000.000 dororpaduja'’. OBaj mpojexar je
koHa4yHo 3aBpiieH 2008. roguHe, a cBe 0BO HaM TOBOPHU
0 3Ha4ajy yyBama (ororpadckor Marepujaga y HOBOM
BPEMEHY TUTUTAHUX MTPOMECHA.

HouenaBuo ¢ororpaduje cy 3aHEMapuUBaHEe W
y My3ejUMa, YeCTO MOMHUCHBAHE CaMO HAa HHUBOY
30MpKkH, 0e3 mojenuHadyHe o0pajie WM YOIIITe HUCY

3 MocTynak y Kojem ce Ha nocpebpeHoj MeTasiHoj
nio4Ym, y NpUcycTBy jogHe nape (Ha cobHoj TemnepaTtypu
JbybMYaCTO-pY)KMYACTU rac) U AeNoBakbemM CBETNOCTU Yy
Kamepu oOrncKkypa gobujana HeBMO/bMBa C/AMKA Koja ce
pa3Bujana y napu xkuee (Hg) n ¢dukcupana y3 nomoh
Hatpujym cynduta (N_O.S). HobujeHa cauka je 6una
NMO3MTMB N HUje Ce MOr/1Ia YMHOXKaBaTH.

4 O wuctopuju wn passojy ¢otorpaduje BuULE KoOA:
Kovacec, 2005: 1-2; Smokvina, 2000: 137-138.

5 EHumnknoneguja nenux ymjetHoctu, 1962: 299.

6 ®oTorpadcku nocTymak y Kojem ce 3a wu3pagy
dotorpaduje KopuctM xapTuja npemasaHa HUTPATOM
cpebpa. OHa je omoryhuna ymHoxKaBare poTtorpaduja.

7 Konoamjym: pactBop Koju ce gobuja pacTBaparbem
npackaBor namyka (HUTpouenyno3a ca  BUCOKUM
NPOLEHTOM KUCEOHWMKA) y CYMMOPHOM €eTpy Koju nocne
McnapaBakba Ha NOBPLUMHM OCTaB/ba MPOBUAAH M TaHaK
duam.

8 HenatuH nBoTUHCKor nopekia. OBU HeraTmem ce u
JaHac Kopucre.

9 European Commission on Preservation and Access -
EBponcka komucwmja 3a ovyBarbe 1 NpuUCTyn.

10 Safeguarding European Photographic Images for
Access - 3awTuTa eBponckux doTorpadckmx cauKa 3a
npucTyn.

11 Kovacec, 2005: 11.
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procedure was named daguerreotypy .**

By definition, a photograph is a permanent
image produced by the action of light on a certain
surface that is photosensitive.® It has been present in
Serbia for more than 170 years during which time
it has undergone through numerous changes. From
wonders and mystical photographic incunabula,
which in technical terms had nothing to do with
calotypes,®  through collodion’ and gelatinous
negatives,® to digital photography, whose final result
was the same, the procedures are now interesting
only for the employees of the institutions involved
in this business and the rare lovers of old techniques
in making a photograph.

In order to preserve both the transparency of
photographic collections and funds (films, negatives,
books, documents, disks) the European commission
ECPA® was established in 1994, with the focus on
cooperation among institutions and the exchange
of knowledge and experiences. It initiated a project
dealing with all types of photographic material, with
the aim to define the management of collections and
funds in the new digital technology. The project was
named SEPIA' and it was founded by the European
Union. 141 institutions were involved, thus
preserving more than 120.000.000 photographs.' It
was finally completed in 2008, but all that indicates
the significance of preserving photographic material
in the new time of digital change.

Until recently, photographs were neglected, often
listed only at a collection level, without individual
processing or they were not even recorded at all.
They must be preserved whether being important
as archival or artistic photography, or for historical

3 The procedure in which, on the silver plated metal
plate, in the presence of iodine ( at room temperature,
purple-pink gas) and with the action of light, in the
cameras obscura, the invisible image developed in the
hydragyrum vapour (Hg) and fixed with sodium sulphite
(Na203S). The resulting image was a positive and could
not be duplicated;

4 More about history and the development of
photography: Kovacec, 2005: 1-2; Smokvina, 2000: 137-
138;

5 Encyclopaedia of Fine Arts, 1962: 299;

6 Photographic process in which the silver nitrate
coated paper is used to make the photo. It was the first
to enable duplicating photographs;

7 Collodion: A solution obtained by the treatment of
scrap cotton (nitrogen-cellulose with a high percentage
of oxygen) in a sulphuric ether which, after evaporation
on the surface, leaves a transparent and thin film.

8 Gelatine of animal origin. These negatives are still
in use today;

9 European Commission on Preservation and Access

10 Safeguarding European Photographic Images for
Access

11 Kovacec, 2005: 11;
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eBHUICHTUpAHE. BakHe Kao apXMBCKa WM yMETHHYKA
¢dotorpaduja, U3 HCTOPUjCKUX WIM HEKUX JPYTHX
pasiora, oHe MOpajy OUTH cadyBaHe.

MOCTYIILN!

Wspaga Qotorpaduje ce He pasukyje camo
y moctynuuma, Beh W y wMarepwjaiuMa Koju cCy
kopumtheHn. Y CYIITHHH, CBaka OJ HUX C€ CacTOju
O] TIOJUIOTe, BE3WBHOT, IPEMa3HOT CIi0ja W HapaBHO
ompaza (cmuke), y ¢orooceTsbrBoM ciojy. Camu
MOCTYNIIM U3pajie Cy BEOMa BaXKHHU jep O HHX
MOXK€ 3aBHCHUTH KacHHWja Jerpajaiyja, Kao u u300p
METO/Ia KOje Ce MOT'y HPUMEHHUTH y KOH3epBaTOPCKO-
pecrayparopckuM TMocTynmuMa. 300r HH3a (hakTopa
MOpa ce To3HaBaTH HauuH u3pajne.” PajoBuma Mopajy
MIPETXOOUTH WCIUTHBAamA U (poTorpaduje ce Mopajy
9yBaTH OJIBOjCHO Off JOKyMEHATa jep Cy OCETJbUBHjE U
Tpake pyradmje ycJioBe uyBama of xapruje. Kama je y
MUTaky TUTUTaTHA oTorpaduja, Y YyBaMo Ha BUIIE
Pa3IMYUTHX MECTa jep je HeH I'yOuTak OecroBpaTaH.
OcuMm Ha padyyHapy 4YyBamo je M, Ha IpUMep, Ha
eKCTEePHHUM XapJ JMCKOBUMA.

dotorpaduja 0 K0joj je y OBOM pamy ped je
MPUBATHO BJIACHUIITBO 0€3 WCTOPHjCKE, apXHBCKE
M yMeTHHYKe BpeqHocTH. IbeHa BpeaHocT je y
cehamy, OHa je CBEIOYAHCTBO Ja je TOCTOja0 CKOPO
3a0opaBibeHH TIpenak. O OBOME CBEIOYH HHEHO CTambe
mpe KOH3epBaTopcko-pecrayparopckux pamosa. O
BJIaCHMKAa ca3HajeMo Ja je Hacrama 1949. romuHe
Kao cehame Ha MJaJor rpaauTeshba OpaHe Ha peru
Mopasunn y MBamunu. OBaj JeBETHACCTOTOIHUIIHAK
je y mocnepataoj CpOuju y4mo 3aHAT M Y4€CTBOBAO
Yy U3TPaJbU 3eMJbE T je TOTHHYO, a TOPOIHUIa je 3a
YCIIOMEHY Hapy4uia u3paay meroBor mnoprpera.’
AyTop doTorpaduje je ocTao HEMo3HAT, a MOPTPET je
nzpaheH nocrxymHo. Kako je To 6uino moryhe?

[lorpemHo ce MucAM Ja camMo JaHac HMMamo
MoryhHoct a u3pahyjemo peryuie nomohy qururainHe
TexHonoruje. Perymmpame je crapo Ckopo HCTO OHOJIMKO
Konuko u cama ¢dororpaduja. Hemosnaru ¢ororpad je
MMao HeraTuB WiK ¢ororpadujy moMeHyTor miuaauha.
Perym ce paano IMPEKTHO Ha HETaTUBY TaKO INTO
OW ce Ha MLETYJIOWJHY TpPaKy HAaHEO CJI0j JKeJlaTHHA
JKUBOTHIGCKOT TIOPEKJIa y KOjU Ce JIolaBao cpeOpHU
XJIOpHUJ, KOJH j€ OCETJbHB Ha CBETIIOCT."

Ha ¢otorpaduju koja je mpeaMmeT OBOT paja,
peTymmpameM HeratwBa, Owino na ra je ¢ororpad
MOCEeI0Ba0 OJf PaHHje WIH je Komupao moctojehy
¢dororpadujy, miammhy ca cema Cy €BHICHTHO

1 OBaj nogHac/0B nogpasymesa MOCTyMKe y M3paam
doTorpaduje, KoH3epBaTOPCKA MCMUTMBAKbA M 3aTEYEHO
CTakbe, M3BPLIEHE KOH3epBaTOPCKe pagoBe M AWUMUTANHY

pectaypaumjy.
2 Buau 4.
3 Mopauy aobujeHn og BNacHMKa.
4 OBakaB GUM Ce KOPUCTM U gaHac.
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reasons.
PROCEDURES!

While creating a photo, not only the procedures
performed in the process are different, but also the
materials used. In general, each of them consists of a
substrate, bonding and coating layers and naturally
of areflection (image) in a photo-sensitive layer. The
printing processes themselves are very important
since not only further degradation may depend on
them, but also a selection of methods that will be
applied in conservation and restoration procedures.

Due to a number of factors, one must be familiar
with the sequence of actions beforehand.? Proper
research must be done in advance, while photographs
must be kept separate from the documents because
they require different safety conditions from the
paper - they are more sensitive. When it comes to
digital photography, we store it in several different
places because its loss is unrecoverable. Beside
computers, we store it, for example, on external hard
discs.

The photograph chosen as a topic of study in
this paper is a private property without historical,
archival or artistic value. Its value lies in the fact
that it is a particular testimony of the existence of
an almost forgotten family member. Its condition
prior to conservation and restoration works brought
us to that conclusion. The owner of the photograph
claims that it was taken in 1949, in memory of
a young dam builder on the river Moravica in
Ivanjica. This nineteen-year-old boy died while
rebuilding the country after the war, so his family
ordered the portrait in his memory. *The author of
the photograph remained unknown, and the portrait
was made posthumously. How was that possible?

There is a wrong belief that until modern age
we didn’t have the opportunity to make retouches
which can now be done with the help of digital
technology. Retouching is as old as the photo itself.
The unknown photographer had whether acquired a
negative or a photograph of the young man. Retouch
was done directly on the negative, which at that time
was actually a celluloid strip coated with a gel layer.
The gel itself used to be of animal origin into which,
light-sensitive, silver chloride was added.*

In the photograph that was made by retouching
the negative, acquired earlier or was just a copy of the
existing photo, the author evidently painted a jacket,

1 This heading includes photo-making procedures,
conservation testing, prior condition, conservation
work and digital restoration.

2See 4
3 Information provided from the owner
4 this kind of negative is still in use
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HalpTaHU Cako, KpaBara, KoIIyJba, MOIpPaBbeHA
¢pusypa m ypaleH HHU3 MamuX peTylla Ha JIHUIY.
HberoBu pohanu, BracuHurm Qotorpaduje, u najbe
ce MUTajy Ha Kora JW4H. BusyenHu 3amucu cy Kpo3
ey MCTOPUjy PEeTyLIMpaHd OWIO0 Jia Cy YKJIambaH!
MPETXOAHW  Blajapu, miopupukoBane onpehene
JIMYHOCTH WIH cilaBJbeHe mooene. Ha dotorpadujama
Cy 4ecTo OpHcaHH MOPTPETH, JOCIUKABAHE MT033IMHE U
BpILICHE Pa3JInYUTe JIPYre HHTCPBEHIIU]E.

dororpadujakojaje mpeaMeT OBOT PaJia je BETMUHNHE
29 x 38,6 cm. Y Jo1ieM je cTamy, a OHO je MoCieIuIa
HeaJleKBaTHOI uyBama. Oj BJIaCHHKA Ca3HajeMo Jia
je mponahena y cobu crape muHapcke kyhe, kojoj ce
MIPOBAJIMO KPOB a ITOJT YITIa0 y HoApyM. Benuiku mporieHar
BJare, He caMoO y Ba3/yXy, W BEJIHKE TeMIepaTypHe
ocHWianyje JoBelle Cy J0 HH3a JerpaJaTHBHUX
MPOMEHa KaKko y caMoM (DOTOOCETIBHBOM CJIOjy, TaKO
u Ha ¢ororpadckoM manupy. Biaxna ¢ororpadcka
XapTHja je Mp3lla, a OBO CMp3aBame j€ JO0BEIO A0
paciiojaBama Tako Jia TOTOBO LI€0 MAIup UMa CTPYKTYPY
BIIaKaHa O] KOjuX je caunmeH. KammpaHa je Ha KapToH
MCTE BEJHMYKMHE, a 110 UBHUIIaMa KapTOHa, Ka0 0javyame,
3aJlellJbeHA je TaHKa, I[pHA, ManupHa Tpaka (W jemaHo
U JpyTo je BepoBaTHO ypaauo dotorpad). Heko jy je
TIOTIPaBJha0 WM YpaMJBHBAOo Ta je ca monehune momao
JjOII jeiHy KapTOHCKY Toutory. OuyBarmby MHTETpUTETa
(ororpaduje TOMPHUHENN Cy YIIPaBO OBU KAPTOHU ajIH
Cy, ca Ipyre cTpaHe, MPOy3pOKOBaIN HACTAHAK BEJITHKE
nojiepoTrHe Ha cpexnHy. Hanme, 3apxkaBany cy Biary
Jyro, a Kako cy ce uBuIe ororpaduje Opxe cymuie of
cpeinHe, yclell HUICKUX TeMIleparypa, KpUcTalu Jiesia
cy y cpeanau 0wy Behu U Ty Cy ce JyXKe 3aJip)KaBaliy,
ra je JIONuUIo J0 pacTpecama Marepujana U HacTaHKa
nosiepoTruHe. Hejemnako HaHECeH JieTnak KOjH je cIajao
dororpadujy m KapToH je MapIHjaJiHO TOIMYCTHO,
na je (IMOHOBO YCIieA BJIare) JOMIIO JI0 KPHBJHEHA
¢dotorpadckor mammpa (0OBaj MOCTYHaK je JOJATHO
JONPUHEO M HErOBOM Ienamy). Heykum mokymajem
gynmhera HEKO je W3a3Bao NOBpHIMHCKa omTehema
Ha (OTOOCETIFUBOM CJIOjy V KOjeM Ce HaJla3du ojipas.
Cpehom, oBu mokymaju cy ypaljeHn BaH moprpera,
Ha MO3aJUHK M Ha jemHOM Jeny cakoa. Jlonuto je mo
XeMHjcKux omTehema Koja cy HacTala ycliel AejoBama
BJIaTe MMa je jaCHO BUJJbMUBO MEIIAlke M Pa3Ma3uBambE
TOHOBA W TI0jaBa I[PBEHHUX MpJba y (HOTOCEH3MOUITHOM
CJI0jy KOjH c€ CKHao y Jbycnuiama. Camo je makJbuBo
pyKOBame TMOpydrora mociia cadyBajio ¢ororpadujy
JI0 Te Mepe J1a jy je Ouio moryhe ypaauT IOCTyIIKOM
KOjH CTIEZIN y JaJbeM TEKCTY.

BrnacHuk HIj€ Keleo KOH3epBUpPaHY U pecTaypupaHy
¢ororpadujy Beh meHy ANTHTAIHY KOMHjy Kako Ou je
Morao yMHOkaBaTu. Ca CTaHOBHIITA KOH3EPBAIIH]je HHUje
joj 6uo Moryhe y MOTITYHOCTH BPaTHUTH jOj HHTETPUTET
u untibuBOCT. [locmarpamwa y UV u IC geny cnekrpa
HHCY JlaJia HUKAaKBe pe3y/rare, a oCMaTpambeM HCIIOf
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a tie, a shirt, corrected the hairstyle of the young
villager and added a series of smaller retouches
onto his face. Even his cousins still wonder who he
looked like.

Throughout history, visual records have been
retouched, either by removing previous rulers,
glorifying certain individuals or celebrating victories.
Old photographs suffered numerous interventions
through history. Very often the whole portraits were
deleted or new backgrounds were added.

The dimension of the photograph that is
the subject of this article is 29 x 38.6 cm. It is
unfortunately in poor condition, as a result of
inadequate storage. We learn from the owner
that it was found in the room of the old Dinaric
house, whose roof broke off and the floor fell
into the basement. High percentage of moisture,
both in the atmosphere and the room, as well as
great temperature oscillations, led to a number
of degrading changes in both the photo-sensitive
layer and the photo paper. Having been exposed to
cold weather conditions, the wet photo paper froze,
which led to layer separation so that the structure of
fibres, which it had been made of, is clearly visible.
The photo was placed to a cardboard of the same
size, whose edges, as reinforcement, were glued
with a thin, black, paper stripe (probably done by
the photographer himself). While trying to repair
or frame it, someone put an additional cardboard
layer backside. Those layers played crucial part in
preserving the integrity of the photograph, but, on
the other hand, they created a large rupture in the
middle. Namely, they retained the moisture for a
long time, and as the edges of the photo dried faster
than the middle, due to low temperatures, the ice
crystals (inthe middle) were largerand retained there
for longer time, which brought to the fragmentation
of the material and the formation of the rupture.
Unevenly applied adhesive that held the photo and
the cardboard tight, partially loosened, so (again
due to moisture) the photo paper was bent (this
procedure additionally contributed to its splitting).
Trying to clean it unprofessionally, somebody has
caused surface damage on the photo-sensitive layer
in which there is a reflection. Fortunately, these
attempts were made outside the portrait, on the
background and on one part of the jacket. Moisture
also caused chemical damage, which resulted in
the mixed and smudged tones and the appearance
of red spots in the photosensitive layer which was
considerably peeled off. Only thanks to the careful
handling of those who commissioned the work,
the photograph was kept in such condition that it
could be examined by procedure which follows.
Picturel: Pre-work condition: photo stored in the
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Crmka 1: Crame mpe panosa, 1/2 Jlune/monehuna, 3 Jletass m3spycmaHor (JOTOOCETIHHBOT ciioja, 4 3ammc
ca monehune, 5 Hanerssenn ciojesu / Picturel: Pre-work condition, 1/2-front / back, 3-a piece of peeled
photo-sensitive layer, 4- written notes from the back, 5-glued layers

MHKpPOCKOIIa CaMO Cy JO0O0HjeHH Iofanud O HEeHOM
(U3MIKOM cTamy. 3aKJbYUEHO je J1a Ce pacIialy CJI0jeBU
MOpajy WHTErpucatu u jaa ce nedopmaiuje Mopajy
HCIIPAaBUTH' Kako OW ce MOIVa YpajuTH 3a Jajbu paj
HeomnxoqHa aurutaina ¢otorpaduja. Crouka 1:Crame
npe pamgosa: ¢ororpaduja y (POTO-IOKYMEHTALUjU
y Qonmepy KoH3epBalgja mnanupa, moadoiaepy
dotorpaduja 128 — crame npe pazoBa, cadlmbeHA j€ O
¢dororpaduja: IMG 7985, 7996, 8303, 7997 u 8003./

OBO je MOCTHIHYTO JABAaHACCTOIPOLECHTHUM
pacTBOpOM y AECTHIOBAaHO] BOAM METHIJ LEIYyJI03¢e
knHeckor mpousBohaua Fengchen Group Co. LTD
(ommmrra popmyra metmi ectpa remynose [COH702(OH)
x(OCH3)y]).

[MomTo ce ¢dorooceTsFMBH €J0j JhyCHao, IHUIIE
¢dororpaduje je MaKIBUBO (PUKCHPAHO 3a MPOBUIHY
MenuHekC (ONMUjy Ha KOjy je TpCKameM HaHeCeH
cromenyTH Jsienak. donmja je Pukcupana 3a craxieHy
MOAJIOTY W OBaj MOCTymak je omoryhwo axie
oKpeTame (ororpaduje JHUIEM HAJONE U aJeKBaTaH
MPUCTYTI KapTOHKMA. KBariemeM JIeCTHIIOBaHOM BOJIOM
cBU ciojeBu ca nosnehune Gortorpaduje Cy OMEKIIaHU
M MEXaHUYKH yKIOmeHH.%. TToCcTymiu ¢y Mopanu OuTH
CIIPOBEJICHN BeOMa MaKJbUBO Kako (ororpaduja He
O0u Ouna HarmedeHa. Ha oBaj HAYMH je MPUCTYIIJLEHO
nonehurn GoTtorpadcekor manupa. Y masbeM MOCTYTIKY
OH je KBAaIIeH METHI-IENYIIO30M CBE IIOK je YIIHjao.
Tako ymakoBaHa Qotorpaduja je OKpeHyTa JHIEeM
HAarope " MoCTaBJbeHA Y BAKYYM CTO (CIIHKa 2).

Craxmo mcmion Qotorpaduje je mMano 1eOJbHHY

1 VY oBom cayyajy je moryhe npuMMEHUTU U
MHPOpMaUMoHy TexHonorunjy n dotorpadujy nonpasuTm y
HEKOM Ofi BEKTOPCKMX Nporpama.

2 Jlenak Kojum cy ¢otorpaduja U KapToHW OBuan
CNen/beHn je BOAOTOMMB, @ CAMM KapTOHM Y jaKO sowem
cTarby. Yeneg suwe og 40 roanHa cTajakba y CNOMEHYTUM
YyCN0BMMA AOLWO je A0 UCMMparba Jienka U nonylTaka
Mmehymonekynapsumx Besa.
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photo archive, paper conservation folder, subfolder
128 - pre-work condition, containing photographs
IMG 7985, 7996, 8303, 7997 u 8003.

The owner did not want a preserved and restored
photo, but its digital copy, so that he can reprint it.
From the aspect of conservation, it was not possible
to completely restore its integrity and readability.
Observations in the UV and IC part of the spectrum
did not bring any results, while observations under
the microscope only provided data of its physical
state. It was agreed that the disintegrated layers must
be put together and that the deformations must be
repaired’ so that a digital photography, required for
further work, can be taken.

This was achieved by a twelve percent solution in
distilled water of the methyl cellulosic acid producer
Fengchen Group Co. LTD (general formula cellulose
methyl ester [C6H702 (OH) x (OCH3) y]).

As the photo-sensitive layer was partially peeled
off, the front of the photograph was carefully fixed
to the transparent melinex film on which the above-
mentioned adhesive was applied by spraying. The
foil was fixed to the glass surface, within procedure
which made it easier to rotate the photo face down and
provide adequate access to cardboard. By dipping
it in distilled water, all layers from the back of the
photo were softened and mechanically removed.?
The procedures had to be carried out very carefully
so that the photograph would not be compressed,

1 In this case, it is possible to use Information
technology and change a photograph in one of the
vector programs.

2 The adhesive with which the photos and the
cardboard were glued was water soluble, and the
cartons themselves were in a very bad condition. More
than 40 years of being stored in the aforementioned
conditions, resulted in flushing of the adhesive and the
intermolecular connections breakage.
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Illemarckn npukas Gororpaduje y BaKyM cTony

Schematic display of the photo in a vacuum table

Qumpaéuja!ghuto!razh
craxnofglass

wenunexc ponnja/melineks foil

yuujajyha xapruja/absorbent paper|

1 u 2-ppehuue ¢ neckom/bags of sand

Cruka 3 / picture 2.

1 mm kako OM omoryhwsio mTO JaKile YIHUjame
pacTBOpEHOr JienKa y OCCKUCEIMHCKH, ymujajyhn
Tanup, a OHO KOje je OCTao MPEeKo MEeTMHEKCa | JINIA
¢dororpaduje (oOmyHO cTakymo nedspmMHE 2 mm) je
ykiomweno.® Ilo cymemy y oBoM croiy* ¢poTorpaduja
je TpakTHYHO OmIa 3ajerybeHa 3a CTaKJIo, W3BpIIeHA
je HWHTerpanyja W HCIPaBJbalke, a MOISPOTHHA HUje
nonasmina o u3paxkaja. Kako Merwmi-nenynoza Huje
JIeTIak Koju OW ce 3aJIenuo 3a CTaKJIO WM MEJHHEKC,
BUX je 0mwno Jako ykioHUTH. CTakio Kao Mmojajora
je caMO TPHBHIHO, QK JOBOJHHO TPHJIPIKABAIO
dororpadujy xako Oum morma Outm ypaheHa meHa
JIUTUTaHA Konwja. llenmyno3Hu Jienak HHje 0CTaBJhao
(hiieke, a HETOB BHINAK, KOjeT je OMJIO HE3HATHO MaJo,
TOCJIe OTIPE3HOT YKIIamarma (DOJIHje MaXJbUBO j€ CKUHYT
MaJuM Tyrdeprma BaTe HATOIUBEHUM IECTHIOBAHOM
BOJIOM.

VYpahena je muruTanHa
¢ororpaduja Koja je
obpahena y Adobe Photoshop
CS 6, tme je mnpUMEHOM
pa3IMuUTHX anara W3BEICH
gurutanan - perym.  Crnnka
3: ¢ororpaduja y doto-
JIOKyMEHTalju 'y domaepy

KOH3epBaIuja rnanupa,
nondongepy  ¢dotorpaduja
Opoj 128 — crame mocie
pamoBa, kao ¢ororpaduja

while this way, the back of the photographic paper
could more easily be accessed. In a further process,
it was drenched with methyl cellulose until it was
completely soaked. Then, the photograph was
placed in a vacuum table, front side up.

The glass under the photo was 1 mm thick for
the easier absorption of the dissolved adhesive
into the non-acidic, absorbent paper, while the one
which remained over the melinex and the front
side (ordinary 2 mm-glass) was removed. This
was useful in terms of assisting the vacuum to
straighten the photo.3After drying on this table, *the
photograph was practically attached to the glass, so
both integration and strengthening were achieved
and the rupture was not so noticeable. Since methyl
cellulose is not an adhesive that would stick to glass

or melinex, it was easy to remove.

The glass surface consolidated the
photograph well enough to make a digital
copy. The cellulose adhesive did not
leave stains, and after slowly removing
the foil, its excess was carefully removed
with the small cotton pads dipped in
distilled water.

A digital photo has been taken and
processed in Adobe Photoshop CS6.
Then, with the help of various tools,
a digital retouch was made. Picture
3: photo stored in the photo archive,

6poj 8092. paper conservation folder, subfolder -
condition after work, number 8092.
3aksbyqak: - Conclusion:
HoctxymHo pabhen %J.mt“a 33: CTan.et.""C”ff pano?(a/ Although  posthumously  made
1 I . naition T T .
u  r1pybo  obpahen  Ha cre 5z ConCIion atier wo and roughly processed on a negative,
HCTaTuBy,  BEPOBaTHO  ca probably with the desire that a young

JKeJhOM J1a MJanuh W3Iiiefa crapuje, OBaj IOPTPET
j€ CBEIOYAaHCTBO O IOCTOjalby W HM3TIEAY JTHYHOCTH
3HaYajHE 32 HETOBY MOPOAMITY. Y CKJIaIy ca 3aXTeBHMa
BJIACHUKA, W3BPIICHN KOH3EPBATOPCKU MOCTYIIIIH,
MUTUTAIA3ala W JUTHTATHA PEKOHCTPYKIIHMja 3HATHO

3 JlaraHO nNpcTUMa a KacHMje MEeKOM YeTKOM
doTorpaduja je npUTUCKaHa Npema AOoHEM CTaKAy.

4 JlaraHO nNpCTMMa a KaCHWje MEeKOM YeTKoM
doTtorpaduja je npuUTUCKaHa Npema AOHEM CTAKAY.

43

man looks older, this portrait is a testimony of
the existence of a person important to his family.
Considering the owner’s wish, the conservation
procedures, digitizing and digital reconstruction
significantly improved its clarity and created a
complete picture of what the young man from the

3 A photo is “pressed” towards the bottom glass first
carefully, with fingers and later with a soft brush

4 The process in the vacuum table lasted for 4 hours
at temperature 35 degrees C and at a pressure of 40kPa
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cy moOosbLIaM YUT/BMBOCT M cTBOpWiK motnyHHjy  photo looked like. The photo’s integrity was restored,
CIIMKy Kako je m3mienao miamuh ca dororpaduje. and the end result was satisfactory. Regardless of
dotorpaduju je BpaheH MHTETpUTET W YMTIHUBOCT, a  the retouch being good or bad (we cannot know for
Kpajibu pe3yaTar je ouo 3amoBosbaBajyhu. bes o63upa  sure), the owner of the photo got exactly what he
Ha TO KOJIMKO je peTyil HeratuBa Ouo jodap wium jom  wanted - a digital photo that he can reprint.

(MH TO ca curypHomhy ¥ He MOXKEMO 3HATH), BIIACHUK

¢dortorpaduje je moOMO ympaBo OHO IITO j€& KEIeo —

qurutainsy Gotorpadujy Kojy MoXKe Ja yMHOXKaBa.
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IINI'MEHTHU HA CJINKAMA
BYPE JAKILINKA

Hanuena Koponuja-Lpksemakos, ['anepuja
Martuue cprcke, Hosu Can

Cuexana Byueruh, bojan MusseBuh, Joxu
Munan BaH niep beprx, Jowaya Panorajer,
JlaGoparopuja 3a UCTIUTUBAE MaTepHjaia y
KyntypHoM Hacnely, TexHonomku gaxkynrer,
VYuusepsurer y Hosom Cany

snepe22(@gmail.com

VYV nmpoyyaBamkby NUIMEHara Ha cClMKaMa Dype
Jakmmha capahuanu cy [anepuja Marune cpricke u
Jlaboparopuja 3a ICTIMTHBAKE MaTepHjasia y KyJITypHOM
Hacnehy TexHonomkor dakyntera y HoBom Cany,
a y MoBOAYy MOHOTpadcke H3I0KOe OBOI 3HAYAjHOT
CPIICKOT CIIMKapa W NecHuka. Dypa Jakmmh je moyke o
CJIMKapCKUM BEIITHHAMA CTUIIA0 eJIOM Ha YMETHHYKUM
akazeMmjamMa, a JIeJoM Y arejheuMa PEeHOMHUpPAHHUX
clMKapa, ITO je Y BpeMe HEroBOT KMBOTA Ouia
pammpeHa npakca.

Panuo je HajBuIIIe HA MJIATHY, KITACHYHOM TEXHHKOM

PIGMENTS IN THE PAINTINGS OF
DJURA JAKSIC

Daniela Korolija-Crkvenjakov, Gallery of
Matica srpska, Novi Sad

Snezana Vuceti¢, Bojan Miljevi¢, John Milan
van der Bergh, Jonjaua Ranogajec, Laboratory
for Materials in Cultural Heritage, Faculty of
Technology, University of Novi Sad

snepe22@gmail.com

The study of pigments in the paintings of
Djura Jaksi¢ was performed on the occasion of
the monographic exhibition of Serbian painter and
poet Djura Jaksi¢ at the Gallery of Matica srpska,
and in collaboration between the Gallery and the
Laboratory for the materials in cultural heritage,
Faculty of Technology in Novi Sad. Djura Jaksi¢
received his education in painting partly at artistic
academies and partly in workshops of renowned
artists, which was the common practice of the time.

Djura Jaksi¢ worked mostly on canvas, using

yJba, JIOK je Malu Opoj cIMKa Ha Tojyiorama Jpyre
BpCTe, IIpe CBera Ha Jacly WK MeTallHoj moao3n. OBa
MOCTIeIha TEXHUKA Ce MOXKE ITOBE3aTH U Ca aKTUBHOIINY
¢upmorca KojoM ce 6aBHO TOKOM KHUBOTA.

Y Bpeme meroBor xkuBoTa 1 pana (1832-1878) Beh cy
MOCTOjaJIe IPOJIABHHUIIE Ca CIIMKAPCKUM MaTepHjainma, y
KOjuMa Cy ce MOIJIe KYIIUTH IpHIIpeMibeHe 00je, YeTKe,
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classical oil technique. Only small number of his
works are painted on different supports, such as
wooden panel or metal board. The last technique can
be associated with his activity as signwriter.

In the time Djura Jaksi¢ lived and worked
(1832-1878) artists could buy painting materials
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TUTIaTHA 32 CIIUKAbE U APYTe CIAUKapCKe rmoTpermuriae. O
u3BopuMa T7ie je Dypa Jakmmh HabaBpao MaTepujan 3a
CIIMKame HeMa TPelH3He JJOKYMEeHTAIlMje OCHM HEIlTO
Mpemnrcke Koja je cadyBaHa y apxuBuMa. Hamme, y
MICMKMa ce TIOHET/Ie HaBOJIM I CY MY, JOK je )KUBEO Y
MamuM Mectuma y CpOuju, u3 beorpana crnamm mmatHa
u 60je. Ca apyre cTpaHe, MOXKEMO TIPETIIOCTABUTH JIa je&
y BpeMe xuBoTa y beuy Tamo Ha0aBjpao M Marepujal
3a paj, Kao u Ja je HeKy 3ajuxy u3 beuda mo moBpartky
noneo y Cpoujy.

Chmcak JOCTYNHHX MMUTMEHATa y CIUKAPCTBY je y
19. BeKky 3HAaTHO MpOIIMPEH, 3aXBasbyjyhu Harperky
XeMHje M MOCTyIaka CHHTE3e, Ma Cy ce MayieTe CIUKapa
nocreneno odorahuBane. Jlo kpaja DBypuHor xuBoTa,
Topesl TPAJIUIMOHATHUX NMHTMEHaTa Kao IITO Cy OWim
OJIOBHO Oena W IpBeHa, 3eMJbaHU OKEepH U YyMOpe,
UHOOEP M JPYTH, MOjaBHJIM CY CE W HOBH ITUTMEHTH:
NPYCKO IUIaBa, KOOAIT 3eJicHa M IUIaBa, XPOM XKyTa U
HapaHI[JacTa, CMaparjHo 3eJeHa, KaJIMHjyM XKyTa, [IMHK
Oema, KoOanT XyTa W JbyOM4acTa, IepylieyM InIaBa
u gapyre. OcuM HOBHX OCHOBHHUX NIMIMeHara, 0oje
Pa3IMYUTHX TOHOBA Cy OWITe TOOHjaHe U METITAFEM BHUIIIC
00jeHNX KOMIIOHEHTH. TunwuyaH mpumep je noOujamme
3eJIeHe MelllarkbeM IUIaBe U JKyTe.

[To3HaBame MaTepHjaia Koje je CIUKap KOPUCTHO U
HAYMHA Ha KOjU X j€ HAHOCHO U MEIIIA0, J1a JIH j& PaJIHo
y CIIOjeBMMa WIH je 00je MeIao Ha MaleTH, [ JIH MYy
je moTe3 MpoCTyAupaH Wik Op3 U UMITYJICHBaH, TOBOPE
0 CITUKAPY, O FErOBOM TEMEIPAMEHTY U MPUCTYITY KO
n3Boljema CIIMKE, Ka0 U 0 BPEMEHY y KOjeM je KUBEO U
cTBapao. TakBe MH(OpMaIHje MOTY Jla YKaXy U Ja JIn
ce yrieaao Ha TPaJWInjy WU je OM0 MHOBATOP, KaKo y
TEXHUYKOM TaKo U y CTHIICKOM Tiorseny. Takohe, Mmoxe
Ja yKaxe Ha Y3poke onapeheHHX KOH3epBATOPCKUX
mpobJiemMa Ha CITUIH, aKO Cy yIOTpeOJbeHU MaTepHjaliu
Mel)ycoOHO HEKOMNIAaTHOWIHH WIM Yy TOTPEIIHHM
cpasmepama.

VY ckiomy mnpumnpemMa 3a H3Jaramke Jena bype
Jakmmha, HEeMHBa3WBHUM MeETOAaMa Cy HCIUTHBAHU
MUTMEHTH JIBE CIIMKE KOje Cy HM3JIOKEHE Ha W3JIOKOM.
To cy: Ycranak Lpnoropana, Hacrana 1861. ronune
y beuy, ciukana yjbeM Ha IUIaTHY, y TaMd 3eMJbaHUX
TOHOBA U AKLICHTHMA CBETJIa KOjH JI0/1a]y APaMaTHIHOCT
MpHKa3aHoj ciieHy, kao u Hesjecta baje [TuBibanuna, 3a
KOjy ce IpeTHoCcTaBjba Jia je HacTana Takohe oxko 1862.
rOJIMHE, CIIMKAaHA YJbeM Ha METalHOj ruioud. JomaTHu
KypHO3HTET OBE CJIHMKE je HeH 00MHK - Dypa Jakmmh je
CITMLIH 120 OOJIMK YMETHHYKE MaJieTe.

[poy4aBame marepujajia Ha caMo JBE CJIHKeE, Koje
je Y OBOM HCIHTHBAKY CIPOBEACHO, HHjE JOBOJHHO
Jla ce camielajy y LeJOCTH TEeXHHYKH aclieKTH pajia
jemHor cimkapa. McnuruBama nmurMeHara, ainm u Apyrux
MaTepHjalTHUX eJeMeHara CliuKa, 1001jajy IyHH CMHICa0
KaJia ce CIPOBOJIE CUCTeMarcKH. Tek Tama Mory na ce
JOHOCE 3aKJBYYIH, jep je YMETHHK (IITO HHjE PETKO)
MOTao W Jia MeHa CBOj Ha4YMH Pajia, Of MiIaJaiauKux
no 3pemux pgema. Kama mocroju 0a3a momaraka o
MarepujaliiMa M TEXHHKaMa KapaKTepUCTHYHUM 32
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in specialized stores, including prepared canvas,
colors, brushes and other necessities. There are no
archive documents that could be used to trace the
source of his supplies, except several letters of
friends that informed him that canvases and colors
are sent from Belgrade to the village in Serbia where
he lived at the moment. On the other side, we can
suppose that during his stay in Vienna he used to
buy artistic material there, as well as that he brought
some when returned to Serbia.

The number of available pigments in the 19th
century was considerably larger than before, thanks
to the development of chemistry and synthesis.
During life of Djura Jaksi¢, in addition to traditional
pigments as lead white and red, earth pigment
as ochre and umber, cinnabar and others, new
pigments appeared: Prussian blue, cobalt green
and blue, chrome yellow and orange, emerald
green, cadmium yellow, zinc white, cobalt yellow
and purple, ceruleum blue and others. Beside pure
pigments, different hues were obtained by mixing:
typical example is green obtained by mixing yellow
and blue.

The knowledge of materials one painter used and
the way he mixed and applied them, did he worked
in layers or mixed the colors on the palette, was his
work carefully studied or fast and impulsive, adds
information about his temperament and approach
to painting. Such information can indicate if he
was more traditional or innovative, as well as about
the time he lived and worked. Moreover, it can
indicate the origin of some conservation problems
on paintings, due to incompatible materials or
unbalanced mixtures.

In the course of the preparations for the
monographic exhibition of Djura Jaksi¢, two
paintings were examined with the use of non-
invasive methods. Those were: the Uprising of the
Montenegrins (oil on canvas), painted in Vienna
in 1861 in the earth hues with light accents to
accentuate dramatic event depicted in the scene,
and The bride of Bajo Pivljanin, which was painted
around 1862, using oil on metal board. Additional
curiosity of this painting is its shape — it was shaped
as painter’s palette.

Investigation of the painting materials on only two
paintings, which was performed on this occasion, is
not enough to provide broader view on the technical
aspects of the painter’s work. Characterization of
pigments, along with other material elements of
the paintings, acquires full sense when conducted
systematically. Only then one can draw conclusions,
as an artist could have changed his technique from
young to mature age (which is surprisingly common).
When data base about characteristic materials and
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JeITHOT CIIMKapa, OHJa CE OHM MOTY Y3€TH Kao jelaH Of
eJIeMeHara 3a ayTeHTHU(HKAIIN]Y, OTHOCHO ITOTBPhHBame
ayTOpPCTBA, IITO je Takohe 3HaYajHO MMUTAbE.

HcnutuBama Ha cimkama Dype Jakmmha cy
CIpOBE/IeHa HEMHBA3HMBHUM METO/IaMa, Y W3JI0KOESHUM
camama [amepmje Marume cpricke, y CKIamgy ca
CaBPEMEHUM TeHICHIIMjaMa Ja Ce MEpHa OIpeMa IOHOCH,
KaJi To71 je To Moryhe, y IpocTop y KojeM ce A€o HaJla3H.
KombOunoBane cy nse merone: XRF u FTIR. Csaka
MepHa MeTojia, MOpe MPELUU3HOCTH Mepemha U Op3uHe
noOHjama rmojaraka, uMa u oapeheHa orpannyema, na
je BeoMa Ba)KHa WHTEPAUCUIUIMHAPHA KOMYHUKAIMja Y
(azu mpunpeMe Mepema U HHTEpIIpeTaIyje J00H]eHIX
crniektapa. Tako je, Ha mpumep, y XRF criekrpuma, ycien
TyOWHE MpoJHpamka PEHreHCKOT 3paverha Y MaTepHja,
cyreprioHrpana uHdopmairja u3 00jeHUX CllojeBa U
nojytore. Ca apyre ctpane, ucnutuBamba FTIR metogom
Cy OrpaHHYEHa CTPUKTHO Ha IMOBPIIUHCKH CIIOj, TIC YaK
U TIPUCYCTBO 3AIUTHTHOT JIaKa Ha CIUIM MOXKE J1a OMETa
Mepem-Ee.

Ysumajyhu cBe oBO y 003up, TIPBU pe3yJTaTH, KOju
ce MOTY y3eTH TeK Kao yBOJ y IIHPE CHCTEMAaTCKO
TEXHUYKO WCIUTHBame nena bype Jakmmha, ykazamm
cy na je bypa Jakmmh Ha cBOjoj majeTH ©UMao OJIOBHO
Oey, XpoM KyTy, /IBa I[PBEHA MUTMEHTA: BEPMUIIHOH U
3eMJbAHU ATYMOCHJIMKATHH I[PBCHU MATMEHT — PBEHU
OKep, Ka0 M KOIITAHO IPHY.

Hajeha pamnema y wucnuTHBamMMa OWIH CY
MUTMEHTH y ToJbMMa 3ejeHe M IutaBe Ooje. Kama ce
norieajy usnoxkeHa aena DBype Jakmha, Buau ce 1a je
TUTaBa 3aCTyIIJheHa HAa MAaJIOM OpOjy CITHKa, JIOK je 3eJieHa
HEIITO pallvMpeHuja, kopuiheHa 3a nenose oache wmm
CacBUM pPAacBeTJ/hEHA 3a MO33JIMHE CIIMKE W TOpPTpeTa.
3aro cy ypahena momaTtHa UCIIUTHBAEK-a CaMo TUIABUX U
3eJICHUX T10Jba Ha CIIMKaMa Koje Cy Ouiie JOCTyIHe 3a
aHaIN3Yy.

Jocamammu pe3ynTaTy yka3yjy Ha MoryhHoCT faa je
KopuinheHa MPYCKO TIaBa, JIOK j€ 3eJICHa HalpaB/beHA
MEIIaBUHOM XPOM KYyTe U MPYCKO ILJIaBe.

3a cama ce MoOXe 3aKJbydHTH Ja je Dypa
Jakmuh cnukao kopuctehu mamm Opoj mMrMeHara,
KapaKTepUCTUYHHX 32 BpeMe y KojeM je kuBeo. To cy
OWJIM ICITUMUYHO TPAJUIUOHAIHHI TMTMEHTH, BEKOBHMA
MPUCYTHH Y CIIMKApCTBY, a JICJIOM MOJEPHU IHI'MEHTH,
Kao Ha MpHUMEP XPOM XyTa, KOjH Cy Ce TOjaBHIH Kao
pe3ynaTar XeMHUjCKe CuHTe3e, 3amemyjyhu panuje
MPUPOIHE MUHEPATHE TMTMEHTE.

Pedepente:

techniques of some painter exists, it can be used as
one of the elements for attribution, which is also the
question of interest.

Investigation on the paintings of Djura Jaksi¢
were performed with non-invasive methods, in the
exhibition rooms of the Gallery of Matica srpska,
in line with modern tendencies that measuring
equipment is brought to the artwork and not vice-
versa. Two methods were combined: XRF and
FTIR. Every method of investigation, despite of
measurement accuracy and quickness has its limits.
Therefore interdisciplinary communication in the
preparation phase as well during the interpretation
of the spectra is very important. XRF spectra, for
example, contain superimposed information of the
materials from the layers of paint and preparation,
due to the depth of propagation of X-rays in the
material. On the other hand, FTIR measurements are
strictly limited to the surface layer of the painting,
where even the presence of the transparent varnish
can disturb the measurement.

Taking this into account, the first results that
can be considered as an introduction to the broader,
systematic technical studies of Djura Jaksi¢’s art,
gave insight into the painter’s palette. He used lead
white, chrome yellow, two red pigments: cinnabar
and red alumo-silicate earth (red earth), as well as
bone black.

The biggest dilemma was in the areas with
blue and green hue. When exhibited artwork of
Djura Jaksi¢ are considered, it can be noticed that
blue is present in rather small number of paintings,
while green is a little more frequent, present on the
garments or in the background of the portraits. That
was the reason for additional analysis of blue and
green areas on the available paintings.

The first results indicate the possibility that
Prussian blue was used, while green was the mixture
of Prussian blue and chrome yellow. So far it can
be concluded that Djura Jaksi¢ used limited number
of pigments, characteristic for the period he lived
in. Those were partly traditional pigments, used
for centuries, and partly modern pigments, as the
chrome yellow that appeared as the result of the
chemical synthesis, substituting old natural mineral
pigments.

-Glanville H., Rousseliere H., De Viguerie L., Walter P., (2014), Mens Agitat Molem: New Insights into
Nicolas Poussin’s Painting Technique by X-ray Diffraction and Fluorescence Analyses, Science and Art: The

Painted Surface, The Royal Society of Chemistry,

-Mummmh, Crexana, (2019), Bypa Jakmh u3mel)y muta u ctBaprocTH, ["anepuja Matwuie cpricke — Hapogan

Mmy3ej y beorpany, Hosu Can — beorpapn.

-Pigments through the ages, dostupno na: http://www.webexhibits.org/pigments/, pristupljeno: 2.5.2019;
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ETHOTPA®CKHN MY3EW HA
OTKPUTO ,ETHBP” MEX/Y
TPAAULHUUTE U MOAEPHOCTTA

Bans lonena, lanuena J{umkoBa

ETtHorpadcku my3seii Ha oTkputo ,,ETHp”,
I'enepain lepoxuncku 144, 5309 [Mabposo,
brarapus

v.doneva@etar.bg
Myseit ,,ETpp” — uHCTHTYHHMS C S5-roguiinHa
HUCTOPUSA

[IbpBuAT eTHOTpadcKkM My3eil Ha OTKPHTO B
bovarapust orBaps Bpatu Ha 7 centeMmBpu 1964
r. Toil e nHapeueH ,ETbp” mo crTaporo uMe Ha
peka SHTpa, kosTo wu3BHpa oT Crapa MNIaHUHA.
Wsrpaxxnanero Ha My3eiHHTEe OOEKTH cTaBa Ha
eranu. KpM chliecTByBaluTe 0 NOPEIUETO HA peKa
CuBek (mpuTok Ha SIHTpa) BoJIeHMIA-KapaKeika
U TelaBMlla, B TOJUHATA MPEAU OTKPUBAHETO MY ca
MPEHECeHN OT OJIM3KHTE cella Ho)KapcKa paboTHITHHIA
U BOJieHULa-noyankuHs. IIpe3 cnenpamure roguHu
Ce M3TpakJaT HOBH OOEKTH: KBIIH, 3aHAATYHHCKH
PabOTHIIHHIN, CTPAN M CHOPBKEHHS, CBBP3aHH C
MOMHUHBKA, OWTa W KyJNTypara Ha OajJKaHIKAUTE OT
kpast Ha XVIII 1o 30-te rogunu Ha XX B. My3sesr e
YHUKAaJIEH 3apajyu JeHCTBAIUTE BOAHU ChOPBKEHUS
u  Maiicropure, paboTemy B 3aHAITYUHCKHTE
pabormnaunu. [1pe3 roguaUTE c& 0POPMAT HAKOIKO
TEMAaTHYHU CEKTOpa:

COupxka Ha AeiiCTBAIIN CHOPBKEHUS, 3 IBUKBAHN
C BOJIHA CHJIA.

Tst e enuncTtBena B boiarapus u BKIIOYBA
JBE€  BOJEHWIM, TENaBWIla, JBE  BaJsSBHUIH,
OWYKHDKUIHUIIA, TAUTaHDKUICKA 0J1as, JIBa CTPyTa,
u Toumiio. Bogara 3aaBuiKBa MEXAaHHU3MH, KOHTO
MEJISIT JKHTO, TEINaT BBJIHEHU IIJIATOBE, CTPYroBaT
ChJIOBE OT JBpPBO, H3IUIUTAT BBIHCHU HUIIKH,
HapedeH!U TanTaH.

AHcaMOba “3anaamuuiticka wapwus’”.

[IpeacraBsaBa yacT OT TJaBHA rpajcka yJuia
or XIX B. ¢ KbIIM M JCHCTBAIIM 3aHASITYHMHUCKH
paboOTHIHULM, JIOKSIHH, KadeHe W  IKIIHIIA
Ha 3aHasTyuu W ThproBuu. Ilpen mnornega Ha
MOCETUTEUTE MANCTOPUTE MPOU3BEKIAT U CaAMU
MpoJaBatT U3JeIUATa CH, U3pabOTEeHH OT METal, KOXa,
IJIMHA, ABPBO, BbJIHA, KO3UHA U JIPYTU €CTECTBEHU
MaTepuau.

Crpagm u 00eKTH ¢ OOIIECTBEHO M KYJITOBO
npeJHa3HauyeHHe. - MeXaHa, YaCOBHUKOBa KyJa,
MOCTOBE (KaMEHHHM M ABPBEHHU), YCIIMH, IIBPKBA C
YUUITUIIE.

C”I)Op’I))KeHI/IFI 3a TpaJuLUMOHHU
I[efIHOCTH Ha 6aJ'IKaH,H)KI/II/ITe.

IIOMUHBYHH
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OPEN ETHNOGRAPHIC MUSEUM
»ETAR* - BETWEEN TRADITIONS
AND MODERNITY

Vanya Doneva, Daniela Dimkova,

Open Ethnographic Museum ,,Etar — Gabrovo,
Bulgaria

v.doneva@etar.bg

Etar Museum - an institution with 55 years of
history

The first ethnographic open-air museum in
Bulgaria opens on September 7, 1964. It is named
“Etar” under the old name of the river Yantra, which
springs from the mountain Stara Planina. The
museum is built step by step. To the existing along
the Sivek River (the Yantra tributary) karadzheika
(a primitive water-mill), valyavitsa, a laundering
mill and tepavitsa, a fulling mill in the year prior
to the museum’s opening, a cutlery workshop and
dolapkinya, a closet water-mill, were transferred
from villages in the area and assembled on the
spot. New sites and expositions were built in the
following years: houses, craft workshops, buildings
and facilities related to the livelihoods, customs
and the spiritual culture of the population based
in the central sections of the Balkan Range (Stara
Planina) from end-18" to early 20" centuries. This
population known as Balkandzhii (Balkan Range
people) is one of Bulgaria’s seven ethnographic
groups. The museum’s uniqueness stems from
operational facilities powered by water, and from
a diversity of crafts from the past displayed thanks
to artisans working.

Over the years, several thematic areas have
emerged:

A collection of operating facilities driven by
the power of water - unique in Bulgaria and the
Balkan Peninsula. It includes: two water-mills, a
fulling mill, two laundering mills, a saw-mill, a
braid-making room, two lathes and a grindstone.
Water is driven by mechanisms which launder
textiles, grind knives, mill grain, full woolen
fabrics, lathe wooden vessels, and knit woolen
braids known as gaitan.

Craftsman Street (charshiya) complex

It is part of the main street of the 19th century
with houses and craft workshops, shops, cafes and
residences of craftsmen and merchants. In front
of the visitors, masters produce and sell their own
products made of metal, leather, clay, wood, wool,
leather and other natural materials.

Buildings and sites of public and religious



MEBYHAPOJIHA KOJIOHUJA KOH3EPBATOPA PECTAYPATOPA 11 MY3EJCKUX PATHUKA, 2019.

IIpeneceHn u U3rpajicHu Ha MSCTO ca MaHJpa,
OyMMWIO U cymuno 3a ciuBU. CbOPBKEHHUATA Ce
U3M0J3BaT IMPU OCBIIECTBSABAHE HA JIEMOCTpaluH,
CBBP3aHU C TPAAUIHOHHUS OBITapCKU KaJeHaap.

OT cB3JaBaHETO CU [0 JHEC My3€iT € MOCETEH
oT Haj 13 MUIMOHA TYpPUCTH OT pa3IW4yHU Kpauina
Ha ceeTa. Toll unenyBa B MexayHapoaHHs CbBET Ha
mysentre kpM IOHECKO (MKOM), B Acoumarnusra
Ha eBporeiickuTte My3ed Ha OTKpuTo (AEOM) m
B CapyxeHnue ,bwarapcku myseun”. Hocuren e Ha
peauna MNpecTUXHU Harpaau U oTiuuusd. Mysest
paboTH ETOTOIUIIHO, 0€3 TOYUBEH JIeH, C JIATHO U
3UMHO pabOTHO BpeMe.

CoOuTHsITA B My3est

JleliHOCTTa Ha My3es IIpe3 ToAruHaTa € 00Bbp3aHa
C TNPEIBAPUTEIIHO H3PA0OTEH CHOUTHEH KaJeHIap.
Opranu3upaHute CbHOUTHS ca OOBBpP3aHU C
OBJITapCKUTE TPAJUIMK M Tpa3sHUYHATA OOPEIHOCT
no Jlazaposaen, I'eprboBraen, EnvoBaen u Konena.
[IpencraBaT ce BB3CTAHOBKH, NEMOHCTpAIlMH Ha
NPUTOTBAHE Ha XpaHu u yKpacu. OpraHusupar
ce yYIIMINA 3a JIa3apKd U Kosemapu. MyszesT ce
BKJIIOUBa B EBpormeiickute JTHU Ha XYyHJO0KECTBEHHUTE
3aHasTH, CBETOBHUS [I€H Ha BOZAATa, CBETOBHUS JCH
Ha IUIETEHETO Ha OTKpuTO U nap. IIpe3 mocmemHute
4 roguHU ce mpHiara HHOBATHBEH IOAXOA U B
My3ess ce mpoBexjaar cumnosuym ,,KEBHUC” 3a
JeHJapT UM KUHETUYHO H3KYCTBO, 3aJBHKBAHO C
Bofa M oOpa3oBareigHa Iporpama ChC CIPYKCHHUE
,Melmpa”, ¢ JeKIMU W YCBOsIBaHE Ha 3a0paBeHU
CTPOUTENHHN yMeHHsI. NHCTUTYIHATA € JOMaKHH Ha
OpraHu3UpaHUTE 33 MBbPBU IBT B cTpaHaTa [lanaup
Ha My3eiiHara kHura, [lanaup Ha My3eHHUs CyBEHUP,
dectuBan Ha QecTUBATIUTE.

Bb3MoKHOCTUTE 32 MJIAANTE NOCETUTEH

PasnonoxxeH B mapkoBa cpeaa, MO IMOPEUUETO
Ha peka CHUBEK, My3esT Ipeajsara Bb3MOXHOCTH 3a
BKJIIOUBAHE Ha Jella M MJIAJEXKU B Pa3HOOOpa3sHU
mporpamMu W MHULMATuBU. Te Morar na omo3HaBaT
crenu(UYHA 3aHasITH M Jla yCBOSBaT JOMAalllHU
JeHHOCTH, Ja Hu3ydaBaT HApOAHM TPAJULUU, [Ja
y4JacTBaT B WUrpU OT MMHaynoTo. OpraHusupar ce
MEPHONYHO HAITMOHAIHN KOHKYPCH 3a N3paboTBaHe
Ha MapTEHMULM, CYpBaKHUIM M IUIAILKIIA, IJICHEPU
3a PUCYHKHM Ha Pa3jiM4YHU TEMH, 3€JE€HU YUMIIMIIA,
ThPKECTBA.

MekayHApOAHHUAT MaHAUP HA
TPAJANLMOHHUTE 3aHASATH

3a mepBu 0T [laHanp Ha HapoOAHMTE 3aHASATH
e opranu3upan B my3es npe3 1990 roguna. Ilenra
€ Jla ce BB3CTAaHOBH B clenu(pUYHa Cpela, KaTo
,»JKUBa KapTUHA”, MaHaup OT MUHAJIOTO, C AKLEHT
BBpXY 3aHAsATYUNCKOTO IPOU3BOACTBO. B Hauanoro
no IleTkoBaeH, a MO-KbCHO B IBPBHS YHKEHA HA
Mecel] CeNTEeMBpH, Ce KaHIT MalCTOPH 3aHAATUUH,
KOUTO TIPEACTaBAT CBOSATA MPOAYKIMS, TPaBAT
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functions - tavern, clock tower, bridges (stone and
wooden), fountains, church with school.

Facilities related to traditional livelihoods
of the Balkan Range people - a duct device for
smoking plums (pushilo), a plum dryer and a dairy.
Facilities are used during demonstrations to show
methods of making food products such as damson
cheese, butter, white cheese.

Since its creation to the present day, the museum
has been visited by more than 13 million tourists
from across the globe. Etar Museum is member of
the International Council of Museums at UNESCO
(ICOM), of the Association of European Open-
Air Museums and of the Bulgarian Museum
Association. It has received a series of prestigious
awards and distinctions. The museum is open for
visitors all year round,, no day off, with summer
and winter working hours. He has a new modern
logo and visual identity.

Museum events

The museum’s activities during the year are
tied to a pre-made event calendar.They derive
from the Bulgarian traditional calendar of feasts
and rituals. There are dedicated programs for
Lazarovden (Lazarus’ Day), Gergyovden (St.
George’s Day), Enyovden (Midsummer’s Day)
and Christmas. Various rituals are presented,
reenactments are organized and demonstrations
are made of preparing food and decorations that
are traditional for the respective festive occasion.
Ahead of Lazarovden, a school for Lazarki girls
is held in which girls learn rituals and songs. In
the days before New Year’s Eve a boys school for
carol singers begins. Every year, during the second
half of July, the KEVIS symposium is held for land
art and kinetic art powered by water. Around mid-
August, one of the weekends is dedicated to Balkan
Range architecture. Jointly with young architects
from Meshtra Association an educational program
is carried out including lectures and training in
forgotten building practices. The institution hosts
various interesting forums: the Museum Book Fair,
the Museum Souvenirs Fair and the Festival of
Festivals.

Opportunities for young visitors

Situated in a park environment along the Sivek
River, the museum offers conditions for children
and young people to be included in various
programs and initiatives. They can get to know
specific crafts and homework, touch traditional
folk traditions, participate in games of the past.
There are periodic national competitions for the
production of hand made martenitzi, survaknitzi
and scarecrows, pleiners for drawings of various



THE INTERNATIONAL COLONY OF CONSERVATORS, RESTORERS AND MUSEUM WORKERS 2019.

JNIEMOHCTpPAINU, NPOJaBaT CTOKAa, OOMEHAT HIEU
n onut. Ilpe3 2003 roguna, ¢ mnojkpenara Ha
MUHHUCTEPCTBOTO Ha KYyJTypaTa, NMaHaWupbT CTaBa
MeXJIyHapoJeH. Upe3 ToBa MamabHO chOuUTHE ce
rnojaraT YCHJIMS 3a Ola3BaHEe Ha HEMaTCPHUAIHOTO

-—

Herass u3 myseja Erap / Detail from the Etar
Museum

KYJITYpHO HAcCIEJICTBO B 00JlacTTa Ha 3aHasTUTE,
3a TpelaBaHETO Ha 3HAHUATA W YMEHHS U Ja
ChXpaHsIBaHE Ha CHCHU(UYHUS WHCTPYMCHTAPUYM.
OcBeH OBATApCKM  3aHAATYMH  OT  Pa3IUYHU
Kpaullla Ha CTpaHaTa, Ipe3 TOJUHUTE B MaHaupa
yuyacTBar Maiictopu oT AsepOaiimkan, benapyc,
BenmukoOpuranus, Jlutea, Mapoko, MakenoHus,
Monnosa, Pycus, Cupusa, Cyman, Copbus,
Vkpaitna, ®Opannms, Xomanaus, XbpBatus, Yexus,
IOxnoappukanckara penyonuka, SAnoHus u mp.
CpOuTHETO € CBHIBTCTBAHO OT pa3HoOOpaszHa
¢doyIKIIOpHa Tporpama, IEMOHCTPAIIUU U Bb3CTAHOBKHU
Ha 3aHATUS OT MUHAJIOTO ¥ TEMAaTHYHU U3JI0XKOU.

OCHOBEH AaKIEHT B MEXIYHAPOIHHUS TaHAUP
Ha TpPAagUIMOHHUTE 3aHAsATH ca MaNWCTOPCKUTE
HannpeBapu. [IppBata ce mpoBexzaa mpe3 1981 r.
KaTo 4acT OT HallMOHAJHaTa Iporpama 3a 4ecTBaHe
Ha 1300 rogumErHaTA HAa OBATAapCcKaTa Ibpkasa. Ot
2003 r. 10 2017 r. B HagnpeBapute yuyactsaT Haj 100
Maricropu ot noBeue ot 30 cenuma Ha bearapus, a
B TPUTE MEXIyHapoaHu uznanus (2014, 2016, 2017)
u Madicropu ot XosaHaus, YkKpaiiHa, PymbHus,
CwpOus, Typuus, Anbanus u Pycus.

MalicropckuTe HagmpeBapd Cce€ OpraHu3upar
IpU CTPOTH TMpaBWJIA, ONHCAHM B CIEIHAIEH
CTaTyT, KOHTO oOmpeneis BPeMETO W HayMHAa Ha
MpOBEXkAaHEe Ha CbCTE3aHHMETO, OMNPENENIIHETO Ha
nobenuTelis U HarpakaapaHeTo. [onmsimara Harpajga
e miakeT «CpeObpHa XJIOMKa», MapUYHA TPEMUs
W TpaBO Ha u3I0Xk0a-0a3zap mpe3 cieaBamara
roguHa. llpeamerurte, n3paboTeHm Mo BpeMe Ha
MalCTOPCKUTE HAJNpPEeBapu IMOMBIBAT HAYYHO-
cromaratenHus (Gona Ha My3sed. CbcTe3aHusATa ce
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themes, green schools, celebrations.
International Fair of Traditional Crafts

For the first time the Fair of Folk Crafts was
organized in the museum in 1990. The goal is to

Ca mpenaBama / With lectures

restore itself to a specific environment such as a
“live picture”, a fair of the past, with a focus on
craft production. In the beginning on Petkovden
(St. Petka’s Feast), and later on the first weekend
of September, craftsmen are invited to present
their produce, make demonstrations, sell goods,
exchange ideas and experience. In 2003, with the
support of the Ministry of Culture, the fair became
international. Through this event, efforts are being
made to preserve the intangible cultural heritage
of crafts, to transfer knowledge and skills, and to
preserve specific tools.

Bulgarian craftsmen from different parts of
the country and craftsmen from near and far -
Azerbaijan, Belarus, Great Britain, Lithuania,
Morocco, Macedonia, Moldova, Russia, Syria,
Sudan, Serbia, Ukraine, France, Holland, Croatia,
Czech Republic, South Africa, Japan and other
countries, have been participating in the fairs over
the years. The event includes a varied folklore
program, demonstrations and thematic temporary
exhibitions.

The main focus in the international fair is craft
competitions. The first one took place in 1981 as
part of the national program for the celebration of
the 1300th anniversary of the Bulgarian state. From
2003 to 2017, more than 100 Bulgarian craftsmen
compete in the competition, and representatives
from the Netherlands, Ukraine, Romania, Serbia,
Turkey, Albania and Russia are also included in
the three international editions (2014, 2016, 2017).
They are organized under strict rules, described in
a special statute that defines the time, the way the
race is held and the criteria for winner selection.
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MPOBEXKAAT Mpeja MOoTJie[a Ha MOCETUTENs B My3es,
KOHTO MOXXe Ja HaOmromaBa nenust mpouec. [lpes
2017 r. ce opraHu3upa 3a HOpbB IOBT MIAAECKKA
CeKLMsl KbM MalicTopckata HajmpeBapa. B Hes
y4acTBAaT YUYCHHUIM OT CHCIHATH3UPAHU YUIIHAIIA
mo u3KycTBata. Harpagara 3a xjgacupaHusi Ha IbPBO
MSICTO € TIJIacTHKa ,,bpoH30Ba XJIONKa” M MapuvHa
CTUIIEH/IUS, a 32 YUMUJIUIIETO - IPAaBOTO Ha U3J0K0a-
0azap IBe CEIMHIH MpPEeAW HA4YaJIoTO Ha HOBOTO
W3JaHue Ha aHaupa.

MeXIyHapoJHUAT TaHaup Ha TPAJULUOHHUTE
3aHaATH, opraHusupan ot ETHorpadckus myseid Ha
oTkputo ,,ETpp”, € enna or npuunnute JOHECKO
Ja TpUCHANW TpaBoTo Ha ['abpoBo ma craHe HacT
OT CBETOBHATa MpeXka Ha TBOPYECKUTE IpajoBEe B
HAIPaBJICHUETO ,,3aHASATH U HAPOJHO U3KYCTBO .

A My3esAT mpoAbKaBa Ja ThPCH HWHOBATHBHU
MOAXOMM 3a TMPEJCTAaBSIHE Ha TPAJUIHHTE dYpe3
pa3paboTBaHe Ha HOBHU IIPOTPAMH, KOWTO JaBaT
Bb3MOXHOCT TIOCETUTEIUTE Ja ObJaT AaKTUBHHU
YYaCTHHIM B OIO3HABAHETO M Ola3BaHETO Ha
OBJTapCKOTO KYJITYPHO HACJIEJCTBO.

The Grand Prize is a Silver bell plaque, a cash prize
and a right to an exhibition-bazaar in the museum
for the winner. The produced objects fill the
museum’s scientific support fund. The contests are
held in front of the visitors of the museum, who can
monitor the work process. In 2017 a youth section
is organized for the first time. It involves students
from specialized art schools. The prize for the first
place is Bronze bell and a scholarship, and for the
school - the right to show-bazaar two weeks before
the beginning of the new edition of the fair.

The International Fair of Traditional Crafts,
organized by the Etar Ethnographic Museum, is
one of the reasons why UNESCO should grant
Gabrovo the right to become a part of the world of
creative cities in the “Crafts and Folk Art”.

The museum continues to seek innovative
approaches to presenting traditions by developing
new programs that enable visitors to be active
participants in exploring and preserving the
Bulgarian cultural heritage.

3ABUYAJHU MY3EJ
IIPUBOJ

Cnobonanka Kiagap
3aBuuajuu mysej [puooj,

muzejlolapriboj@gmail.com

Mysej je ocHoBaH 1990. romuHe Kao
My3€j KOMIUICKCHOT THIIa, 3aBUYajHOT Kapakrepa.
Pan je opranm3oBaH Kpo3 OneJbeHa, PATUOHHIC
u OmOmmotexy. Ilocemyje apxeonomKko OIeJbeHme
(TIpaucTopujcka, aHTHYKA U CPEHHOBEKOBHA 30HUpKa),
yMETHHYKO ojebewe (sierar H. H. Burtoposuh,
MehyHapoana jeuddja  yMETHHMYKA  paJHOHHUIIA
JATAPT), erHorpadcko  onmebewme  (30upke
MaTepujaiHe U AyXoBHE KyaType Cpba nu MmycnuMana
npubojcKoT Kpaja). Y cacTaBy My3ejcKe IETUHE CY
W KOH3epBaTOpCKa paJMOHHWIIA, aTejbe, OMOIMoTeKa
CTpy4HE JuTeparype. Y TOIJIeAy CTPYYHOT Kajapa
My3ej TpeHyTHO TIocellyje KyCcToce apXeoJjora,
HUCTOpUYAapa YMETHOCTH U €THOJIOTA.

My3ej je CMEIITeH Yy ONpelNeJbeHOM IMPOCTOPY Y
CTapoM JIeTy rpajia U YuHe Ta JBE IeNINHE!

1. nBe xyhe CreBoBuha ca aBopuIITEM, TIe CY
CMEIITCHH apXEOoJIOMIKO, YMETHHYKO OJIeJbehe,
rajuepuja u JarnuaapujyMm;

2. xyha JeBheBwha, y ko0joj je cmemTeHO
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THE REGIONAL MUSEUM OF
PRIBOJ

Slobodanka Klacar
The Regional Museum of Priboj
muzejlolapriboj@gmail.com

The museum was founded in 1990, as a Complex
Type Museum, of a regional character. The work
is organized through departments, workshops and
a library. On-premises there are archaeological
department (prehistoric, antique and medieval
collection); art department (legacy of N.N. Vitorovic,
International Children’s Art Workshop “JAGART”);
ethnographic department (collections of material and
spiritual culture of Serbs and Muslims of the Priboj
region). The conservation workshop, an atelier and
the library of professional literature are also part of
the museum’s collection. In terms of professional
staff, the Museum currently employs curators, an
archaeologist, an art historian and ethnologist.

It is located in the old part of the city and consists
of two parts:

1. two houses of the family Stevovic with a
yard, where the archaeological, artistic department,
gallery and lapidarium are located;

2. the house of Jevdevi¢ family, in which the
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eTHOFpa(i)CKO OCJbECHEC Ca paluOHULIaMa.

Mysej pacnonaxe ca oko 2.000 m2 mpocropa,
on vera je 700 m2 mocnoBHU mpoctop u 1.300 m2
nBopuinTa. [IpocTop je onpemMibeH nmpeMa HaMeHhEeHO]
byHKIHIjH.

ToxoM BHIIIEICIICHH]CKOT TIOCTOjaba My3eja
pa3BHjaHe Cy MCTpakKWBadKa, N3/aBadka, M3JI0KOeHa
JIeTATHOCT U TIPOCBETHO-TIEIarOIIKH pal.

Haj3navajHuju mpojeKkTH Koje je peamn30Bao
My3ej jecy H©3 HCTpaXMBayke JIEJIaTHOCTH:
HeoluTcKa Hacejba Ilommmiba, PEKOHCTPYKLMja
MaHacTHpa OpaxoBHUIa, PEKOHCTPYKIHja MaHACTHPA
VYBan (y capanmu ca Hapomaum mysejem Yixkuie),
UCTPAXXMUBAE MPANCTOPHJCKOT apXeOoMeTaTypIIKOT
1eHTpa Japmonan

WznoxOeHa nemaTHOCT TeMeJbH Ce Ha JeraTy
ciukapke H. H. Buroposuh unja ce nena (6pojHa yiba
Ha MJIaTHY U IPTEXH) J1Ba MyTa TOAUIIHE CMEBY]y. Y
OKBHPY CTaJHE IIOCTaBKE Cy JOII apXEoJOIIKa
MOCTaBKa,, I paroM japMoBauKuX pyaapa’ ¥ eTHOJIOIIKA
36upka ¢ororpaduja o moxu y Ilpubojy ca mouerka
20. Beka. Pam oBe nematHoctn mMa m3a cebe OpojHe
n3noxk0e BezaHe 3a WCTpakuBama Myseja kao u
n3noxko6e cnukapa u3 [Ipuboja unm apyrux rpagoBa
Cpb6uje. IToceban 1eo oBe AENATHOCTH Cy PajOBH ca
neunje paguonune JAIAPT um one ce opranmsyjy
TokoM J[leumje Henmesbe cBux 11 roamHa KOJIHUKO
pPaJMOHUIIA TIOCTO]H.

N3naBayka nenaTHOCT KpO3 CBOje TPU €IUIIH]je
(Jarat, Testudo, Limes) mocemyje mpeko Tpuaecer
pazoBa, MaxoM MOHOTpaduja U3 00JIaCTH ApXEOJIOTH]E,
€THOJIOTHj€ ¥ HCTOPHje YMETHOCTH.

[IpocBeTHO-TIeAaromKu paj OPraHU30BaH je Kpo3
pan ca gernoMm. MehyHaponHa aeddja yMETHUYKA
pamuonuna JAT' APT ocHoBana je 2008. ronuHe U iy je
noJipkano MUHHUCTAPCTBO KyJIType U MHQOpMHUCama
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ethnographic department with workshops is housed;

It has about 2000m2 of space, of which 700m2
is a commercial space and 1300m2 of courtyards.
Its premises are equipped according to the intended
function.

Since it was open several decades ago, research,
publishing and exhibition activities as well as
educational and pedagogical work have taken place.

The most important projects realized by
the Museum have been the research activities:
Neolithic settlements of Polimlje, reconstruction
of the monastery Orahovica, reconstruction of the
Uvac monastery (in cooperation with the National
Museum of Uzice), research of the prehistoric
archaeometallurgy center Jarmovac.

The exhibition activity is based on the legacy
of the painter NN Vitorovic, whose numerous
oil canvases and drawings’ displays are changed
twice a year. On permanent display, there is also
an archaeological exhibition called “On the trails
of Jarmovac miners” and ethnological collection
of photographs presenting contemporary fashion of
Priboj at the beginning of the 20th century. Through
years, there have been numerous exhibitions related
to the Museum research as well as the exhibition of
local painters from Priboj or other cities of Serbia.
A special place in this activity belongs to the works
from the children’s workshop “JAGART”, which
has been held every year since it was established,
11 years ago, as a part of manifestation Children’s
Week.

Publishing activity through its three editions
(Jagat, Testudo, Limes) consists of more than
thirty works, mostly monographs, on the topics in
archaeology, ethnology and art history.

Educational work has been organized through
work with children. The international children’s art
workshop “JAGART” was founded in 2008 and it
was supported by the Ministry of Culture and
Information of the Republic of Serbia. The co-
financing entity is Municipality of Priboj. It is held
every year in the first week of August. It gathers 25-
30 students of elementary school not only from the
municipality of Priboj, but also from other cities of
Serbia and even foreign countries. Since the
establishment, the mentor of the workshop has been
Aleksandar  Todorovi¢, academic painter -
conservator from Arilje, and in recent years the
assistant mentor has been Kristina Jablanovi¢, an
academic painter from Uzice. The workshop
“JAGART” is intended for children aged up to 12
years, who have special interests in the field of arts
and applied art. The workshop also includes the
engagement of the Association of Children with
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Peny6mmke Cpobuje. Cydunancujep paauoHHIE je
Onmrtuaa [Ipuboj. OpnpxaBa ce cBake TOIUHE Y
npBoj Hemesbu aBrycra. Oxympa 25-30 ydeHuka
OCHOBHOIIIKOJICKOT y3pacTa ca TePUTOPHje OMINTHHE
[Tpu6oj, n3 npyrux rpajgosa Cpouje U HHOCTPAHCTBA.
MeHTOp paAWoOHHMIIE je OJ OCHUBama AJeKcaHIap
TomopoBuh, akameMcku cIUKap W KOH3EPBATOP W3
Apuspa, a MOCIEeNBUX TOJUHA ACUCTEHT MEHTOpaA je
Kpuctuna Jabranosuh, akageMcku cliukap u3 Yikura.
Panuonuna JAT'APT je HaMemeHa A€l y3pacTa Ji0
12 roguHa Koja WMajy ToceOHa HMHTEpecoBama W3
00J1acTH JIMKOBHE ¥ IPUMEHEHE YMETHOCTH. Yuerihe
y paauoHUIM Tpensuha M aHTaKOBame Y APYKema
Jere ca nmoceOHMM morpebama. Y IIUpeM CMHCITY
nuIpHY rpymny uuHe u rpahanu [Ipuboja.

Kononuja ycnemno orncraje Beh 11 ronuna u uma
cjajue pesynrare. baBu ce 00pa3oBHUM U BaCIIUTHUM
pamom. EnykaTWBHM paj ce OJHOCH Ha CBE INTO
JIMKOBHE W TMPHUMEHEHE YMETHOCTH IO/Ipa3yMeBajy.
Bex0Oajy ce MaHyenHe W MHCaoHE CIIOCOOHOCTH,
Heryje ce apyrapctBo u3mely neme pacrtaBibeHE
patom. Kpo3 IMKOBHM wu3pa3 Tpaje ce MOCTOBU
npHjaTesbcTBa U3Mel)y ere OUBIIHMX jyTOCIOBEHCKHUX
penyonuka (yrnmaBaom CpOuja, buX u Ilpna Topa)
aJM | ca JIeloM ca moceOHuM notpedama. Pagronuiie
Cy TIOBOJ 3a ApPYKEHe, UTPY, pa3BHjarbe TOJICPAHIITje
U pa3yMeBama BEPCKUX U IPYTHX Pa3IHIUTOCTH,
pa3BHWjambe TaJCHATa, IO3UTUBHUX adUHUTETA U
ckioHoctH. Kan ce 3aBpie paguonune y Mysejy, paj
y Yapyxkemy JHia ca moceOHUM moTpedama mpate
MEHTOP KOJIOHH]E€ U acCHCTEHT. MICKyCTBO je ToKasaio
a ce jJemna ca moceOHMM MmoTpedbama MHOro 0oJbe
ocehajy y mo3HaToj cpeuHu ma Cy u pe3yaTaT 00JbH.
OcTany ydYecHUIM KOJIOHHje Y JBa HaBpaTa IOCETEe
OBO YAPYKEHE, Pau IPYKemha U 3aje THHYKOT paja.

N30eruyT je o6aBe3aH MIKOJCKH CUCTEM BPETHOBAH
ornieHaMa W ToHylheH HeoOaBe3aH, CIIOHTAH MPHUCTYI
caBlaaBarby TEXHHKA. Pamm ce y OmymTeHoj
atMocepu, ca myHO cmobome YMME ce TOICTHIY
BUX0BE KpeaTHBHE CITocOOHOCTH. MecTa oapikaBama
pazuoHHuIEe Cy pasznuuuTa. My3ejCKH MpocTop je y
BHIIIC HABpaTa yroCTHO MJIaJIe YMETHUKE a HEKOJIUKO
paauoHUIA je OJPKAHO HA PAa3IMYUTHM JIOKaIhjaMa
0 Tpaxy U OKOJMUHU. Tako Cy OCIHKaHe MHOTE 3UTHE
MOBPIIMHE Ha IMKoixaMma u obmanumruMa y [Ipnubojy
u y Yapyxkemy Jaemne ca moceOHHMM morpebama, a
jeaHe ToAWHE pajuiHM cy y nopTu MaHactupa CB.
Hukone y bamu. [lo caga cy ce yrno3Hanu ca OpojHuM
TeXHUKaMa: yJbe, TEMIIepa, aKBapelsl, CHKayCTHKa,
MO3aWK, JEKyIlax, CIHKame TEeKCTUIa, H3paaa
3eMJbAHHUX TIO0Cyna W (QUrypuHa M3 TIPANUCTOpH]E,
KOJaX, BUTPAXK...

Hajbosra ocTBapema Koja HAacTaHy TOKOM
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Special Needs. In a wider sense, the target group
may include the citizens of Priboj as well.

The colony has been in effect for 11 years,
with excellent results in educating the participants.
Educational work refers to everything art and applied
arts imply. The focus is on manual and mental
abilities practice, while building new friendships
among children disengaged by war. Friendships
among the children of the former republics (mostly
Serbia, Bosnia and Herzegovina and Montenegro)
and between them and children with special needs
are built through the artistic expression, which
develops social skills through playing, tolerance and
understanding of religious and other differences,
their talents, positive affinities.

Once the workshops in the Museum end, the
activities in the Association of persons with special
needs are monitored by the mentor of the colony and
the assistant. Experience has shown that children
with special needs feel much better in the familiar
environment, and thus their results are better. The
other colony participants visit this association on
two occasions for socializing and working together.
This way, compulsory school system, evaluated by
grading, is avoided and an optional, spontaneous
approach to mastering techniques is offered instead.
They spend time in a relaxed atmosphere, with a lot
of freedom, their creative abilities being encouraged.

Workshops locations have always been different.
The museum space itself hosted young artists
on numerous occasions and several workshops
were held in different locations in the city and its
surroundings. That way, many wall surfaces were
painted in schools and kindergartens in Priboj, in
the Association of children with special needs, and
once they even had the opportunity to work in the
churchyard of Sv.Nikola Monastery in Banja. So
far, they have encountered various techniques like
oil, egg tempera, watercolour, encaustic, mosaic,
decoupage, painting of textiles, making pre-historic
figurines by the technique of clay pottery, collages,
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OIprKaBama jeHe paJMOHUIE H3NAXY ce y Talepuju
My3seja y okBupy wmehynapogHor oOenexaBama
Jlednje HeneIbe UMME paIMOHHMIIA TOOW]ja CBOj KOHAYHU
caapiKaj.

stained glass and so on.

The best artworks created during the workshop
are exhibited at the Museum Gallery during
the International Children’s Week, whereby the
workshop makes its point.

OBPA3ZOBAILE KOH3EPBATOPA
HNPECTAYPATOPAYULHEHTPAJIHOJ
N UCTOYHOJ EBPOIIN U
MOI'YRHOCT IPUMEHE
HUCKYCTABA Y CPBUIHN

Cama Jlparyruaosnh Komaruna,
VYHuuBep3uteT ymerHoctu y beorpany,
DakynTeT NPUMEHEHUX YMETHOCTH

sanja.dragutinovic@fpu.bg.ac.rs

Caxerak: ®opmanHo oOpaszoBame y 00JacTh
KOH3epBallije U pecTaypalnje YBEICHO je Y CBETCKUM
pa3mepama penatuBHO KacHO. /lo moderka 20. Beka
o0yka TeHepalMja KOH3epBaTOpa-pecTaypaTopa
3aCHHBaJIa C€ Ha NPEHOLICHY HCKyCcTaBa Kpo3
3ajeJHMYKH pajJ y T[O3HaTHM CTyIWjuMa ¢
WHCTHUTyIWjaMa, yriaBHoM y Wrammju, Hemaukoj
wm  Ayctpuju. Haxon /[Ipyror cBerckor para,
Kao pe3yirar 1moTpedbe 3a OOHOBOM YHHIITEHOT
KyntypHor Haciieha, ¢opmupajy ce mpBu mporpamu
Ha akajeMckoM HHMBOY. Ha mojapydjy meHTpaiHe u
ucroyne EBpome, BehnHa TakBUX ImIKOJIa OCHOBaHA
je KacHHUje, KpajeM ceIaMIeceTUX TOJIMHA TPOIILIOT
Beka. JlaHac, yeTupm paeleHHje KacHHUje, HACTaBHU
IUTAHOBH W TIPOTpaMHU CTyJdja y OBOM pErHOHY
yckmaleHn cy ca peneBaHTHUM MelyHapoJIHUM
JIOKYMEHTHMa M 3aXTeBHMa OOJIOECKOT TIpoleca.
Y pany je mpeacraBibeH IPHUCTYN 00pa3oBamy Y
0BOj 00JacCTH Ha celaM CTYAHjCKHX IIporpama: y
XpBarckoj, byrapckoj, Mahapckoj n UYemkoj, ca
OCBpTOM Ha Moryhy mpuMeHy HCKyCTaBa M3 OBHUX
3emasba y CpOuju.

Kibyuyne peum: KoH3epBaimja, pecraypaiuja,
BHCOKO 00pa3oBame, [IeHTpalHa 1 ucTouHa EBpona

[IpBe uneje o moTpedu MIKOIOBama KOH3EPBATOPA-
pecraypatopa' jaBipajy ce y 18. Beky y Uranuju, a
MPBOM LIKOJIOM cMarpa ce oHa ocHoBaHa 1819. npu
My3ejy Epmutaxk. ¥V beuy ce om 1908. oapxaBajy
KypceBH KOH3epBauuje, koju 1925. mpepacrajy y
jeman on mporpama Axanemuje. CBe IO TPHUACCETHX
rogunaa 20. Beka yoOW4ajeHn HaYMH yIacKa y CTPYKY
MoJIpa3yMeBa y4eme y3 paj] ca HCKYCHH]HM MajCTOPOM.
Wzmehy nBa cBeTCKa paTta mpBH IporpaMu 00pa3oBama

1Y pasbem TeKcTy 360r NojeaHOCTaB/bEHA KOPUCTE Ce
Kpahu Ha3MBM — KOH3EPBATOP M KOH3epBaUuja.
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EDUCATIONOFCONSERVATORS
AND RESTORERS IN CENTRAL
AND EASTERN EUROPE AND
THE POSSIBILITY OF APPLYING
EXPERIENCES IN SERBIA

Sanja Dragutinovic Komatina,
University of Arts in Belgrade,
Faculty of Applied Arts
sanja.dragutinovic@fpu.bg.ac.rs

Summary: Formal education in the field of
conservation and

restoration was introduced

Ca npenasama / With lectures

relatively late. By the beginning of the 20th
century, the training of the conservation-restorer’s
generations was based on the transfer of experience
through collaborative work in well-known studios
and institutions, mainly in Italy, Germany or Austria.
After the Second World War, as a result of the need
to restore the destroyed cultural heritage, the first
programs at the academic level are being formed.
In the region of Central and Eastern Europe, most of
such schools were founded later, in the late seventies
of the last century. Today, four decades later, study
curriculums in this region correspond to the relevant
international documents and requirements of the
Bologna process. This paper presents the approach
to education in this field in seven study programs: in
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KOH3epBaTopa YCIOCTaBJha]y C€ TIPH MY3€jCKUM
paanoHuIama, a mocie Jpyror cBeTckor parta, Kajaa
ce EBpoma cyoumna ca MamKOM KBaTH(pPUKOBAHUX
CTpy4ymaka Hu3 00JlacTH KOH3epBalldje, MNporpaMmu
ce OCHHMBAjy M Ha yHmBep3utetnMa (Sunara, 2018:
6). OOyka KoH3epBaTOpa y IICHTPAIHO] M HCTOYHO]
Espomnu! nounme y 20. BeKy, 3HATHO KaCHHj€ HETO Y

ocratky Espome. M3mehy nBa cBercka para mnpBu
KOH3EepBAaTOPH M3 PEernoHa oJy1a3e Ha KpaTke o0yke y
EBpOIICKE My3eje, a ycaBpllaBambe ce OJ IIe3/IeCeTUX
roJliHa pa3BHja KpO3 pa3MEHy CTpydYmaka, ja Ou
o0pa3oBame Ha YHUBEP3UTETCKOM HHUBOY Y PETHOHY
MOYeNI0 TEeK CeNaMACCeTHX TOAMHA IMPOIIIOr BEKa
(bemumikwm, 2016: 43).

VY EBpormu ce BuIle 0J] [BaJIeCeT TOAMHA paadl Ha
neduHucamy TpodecHje KOH3epBaTOp-pecTaypaTop
U cragmapauzanuju cucreMa oopasorama (ENCoRE,
2001). Amammsa cryamja Ha cemam (akynrera y
XpBatckoj, byrapckoj, Mahapckoj u Yemnikoj mokasyje
Jla Cy TUIAHOBH U IPOTpaMu yCKiIal)eH! ca peJieBaHTHUM
MelyHapoHIM JIOKYMEHTHMA, CMepHUIIaMa
npodecnoHanuux yapyxema (JJokyment us Ilasuje?,
ENCoRe’, E.C.C.O*) wu 3axreBuma bBosomcke
JIEKIaparmje’.

1Y pa/bem TEKCTY KOPUCTU Ce TEPMUH ,PEFMOH”, Nog,
KOjuM ce nopgpasymeBajy 6MBLIE COLMjAIUCTUUYKE 3eM/be
LEeHTpanHe u uctoyHe Espone.

2 Document of Pavia. Preservation of Cultural Heritage:
Towards a European profile of the conservator/restorer.
European summit. Pavia, 18-22 October 1997.

3 European Network for Conservation-Restoration
Education, The ENCoRE Document of Constitution,
Dresden, 9 November 1997.

4 European Confederation of Conservators-restorers
Organisation, E.C.C.O - ENCoRE Paper on Education and
Access to the Conservation-Restoration Profession, 2003.

5 The Bologna Declaration. The European higher
education area. Joint declaration of the European Ministers
of Education. Bologna, 19. June 1999.
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Croatia, Bulgaria, Hungary and the Czech Republic,
with a view to the possible application of experiences
from these countries in Serbia.

Key words: conservation, restoration, higher
education, Central and Eastern Europe

The first ideas about the necessity of educating
conservator-restorers' date back in the 18th century
in Italy, and the first school is considered to be the
one founded in 1819 at the Hermitage Museum.
Since 1908 conservation courses have been held in
Vienna, which in 1925 have grown into one of the
Academy’s programs. Until the 1930s, the usual way
of entering the profession involved learning through
work with a more experienced master. Between the
two world wars, the first programs of conservator
education were established at museum workshops,
and after World War II, when Europe faced a shortage
of qualified experts in conservation, programs were
also established at universities (Sunara, 2018: 6).
The training of conservators in Central and Eastern
Europe? begins in the 20th century, much later than
in the rest of Europe. Between the two world wars,
the first conservators from the region go to short
training in European museums, and the professional
development has been improved through the
exchange of experts in the 1960s, which finally led
to incorporating it into the university curriculum in
the seventies of the last century (Beliski, 2016: 43).

In Europe, for more than twenty years, there have
been attempts to define the profession of conservator-
restorer and determine the standardization of the
education system (ENCoRE, 2001). The analysis
of studies at seven faculties in Croatia, Bulgaria,
Hungary and the Czech Republic shows that
curriculums correspond to the relevant international
documents, principles of professional associations
(Pavia Document,® ENCoRe,* E.C.C.0% and the
requirements of the Bologna Declaration.®

1 For the simplification, shorter names - conservator
and conservation will be used further on.

2 The term “region” is used hereafter, which refers
to the former socialist countries of Central and Eastern
Europe.

3 Document of Pavia. Preservation of Cultural
Heritage: Towards a European profile of the
conservator/restorer. European summit. Pavia, 18-22
October 1997.

4 European Network for Conservation-Restoration
Education, The ENCoRE Document of Constitution,
Dresden, 9 November 1997.

5 European Confederation of Conservators-restorers
Organisation, E.C.C.O - ENCoRE Paper on Education
and Access to the Conservation-Restoration Profession,
2003.

6 The Bologna Declaration. The European higher
education area. Joint declaration of the European
Ministers of Education. Bologna, 19 June 1999.
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Behura oBuX crTyawja Tpaje meT TOJMHA, a
MPUMETHO j€ /1a CY U IaHaC TOMHUHAHTHU IPEIMETH U3
00J1acTH KOH3epBallHje CIUKA U KAMEHE M IIOJTUXPOMHE
IPBEHE CKYNNTYype, KOjU Cy YBEIEHH IIPU CaMOM
ocHnBamy cryauja (bymummerrra 1939, Ilpar 1945,
Codmuja 1973, 3arpeb u Crumur 1997). Konzepsamuja
JIpyrux Marepujana (mamupa, TeKCTHJa, MeTaja,
apXeoJIOIIKUX MaTepHjaja) yBeleHa je y Imporpame
kacHuje (Byaummemta) uiam y OKBUpPY IOCEOHUX
cTyauja, Ha (QakylITeTHMa y MamuUM TpajloBUMa
(Conut, dy6poBuuk u [lapayOurie), rae cy cryauje
OpraHU30BaHE y TECHOj capalilbl ca My3ejuMa, YuMme
ce o00e30elyjy mpocTop M ompema 3a TpeTHpame
cienupuuyaNX Matepujana (Mahapcku HapoaHU
my3ej, [lamano Criunenn®). Ha Behunu yHuBepsurerta
y 3amanHoj EBpomm, oOpa3oBame KOH3EpBaTOpa CBE
BHIIIE c€ MOBe3yje ca HaykaMa (ICTOpHja yMETHOCTH,
MPUPOJHE HayKe), TOK Cy, ca Apyre CTpaHe, CTyAHje
KOH3epBallMje y pEerHoHy W Jajbe IIOBE3aHe ca
JUKOBHUM aKaJcMHjama.

Ha ocHoBy aHanmse mpuMepa W3 perHoHa MOXe
ce 3aKJbY4YHTH Jla je MIKoja KoHseppamuje y Cpoujn
3aCHOBaHA Ha CIMYHOM KOHIIETITY, aJli M Jia IIOCTOjH
MpoOCTOpP 3a TpPHMEHY CTpPaHUX HCKYyCTaBa, Kao
IITO Cy Mpeia3ak Ha WHTErpUCaHe CTyIHje, pa3Boj
YCKOCIICIMjaIu30BaHUX ~ IporpamMa y3  IOJPILIKY
HaIlMOHAJTHUX  My3€ja, aHraXoBame TocTyjyhmx
npenaBaya, yBoheme 00aBe3He CTpydHE Mpakce, Kao
u yHanpeheme (uHaHCHpama CTYIHjCKOT MporpamMa

Most of these studies take five years, and it
is noticeable that today, objects in the field of
conservation of paintings and stone and polychrome
wooden sculptures which were introduced during
the establishment of the programme (Budapest 1939,
Prague 1945, Sofia 1973, Zagreb and Split 1997) are
still dominant. The conservation of other materials
(paper, textiles, metals, archaeological materials) was
introduced into programs later (Budapest) or within
special studies, mainly at faculties in smaller towns
(Split, Dubrovnik and Pardubice), where studies
were organized in close cooperation with museums,
providing space and equipment for treating specific
materials (Hungarian National Museum, Palaco
Spinelli’). At most universities in Western Europe,
conservation education is increasingly associated
with science (art history, natural science), while, on
the other hand, conservation studies in the region are
still associated with fine arts academies.

Based on the analysis of the examples from the
region, it can be concluded that the conservation
school in Serbia is based on a similar concept, but
also that there is room for the application of foreign
experiences, such as transition to integrated studies,
the development of special programmes with the
support of national museums, the engagement of
guest lecturers, the introduction of compulsory
professional practice, as well as the improvement
of the funding of the study program, thus ensuring

u TUMe o0e30eherme HeonxomHUX —mpocropa, the necessary space, laboratories and professional
nmabopaTopuje U CTPYIHE OIIpeMe. equipment.
HHOJEANHU ACIIEKTU BEBA 371 SOME ASPECTS OF BEVA
AO KOHCOJIMJJAHTA 371 AS A CONSOLIDATOR IN
Y KOH3EPBAIINJU CJINKA HA CONSERVATION OF OIL ON

IIVIATHY

Marnanena /I[poomakosuhi

Paxg je u3BemeH y OKBHpY CTPYYHOI CTa)xa IMOA
MeHtopcTBoM Came Jlazuh,

Hapoman wmysej y beorpamy, Tpr PemyOnuke 1,
beorpan

lena.drobnjakovic@gmail.com

Caxxerak: Beva 371 je CIOXKECH CHHTETUYKH
Marepujall KOju je ceaaMIeceTHX TOAWHA IPOIILIOT
Beka nateHtupao ['ycraB beprep (Gustav Berger) 3a
MOJJIeTJbMBabe TUIATHEHUX HOCHiana. TecTupameM
ETOBUX KapaTepucThka, yHanpehemeM u mM3MeHama

6 Istituto per I'Arte e il Restauro Palazzo Spinelli, Firenze.
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CANYVAS PAINTINGS

Magdalena Drobnjakovi¢

Paper was written within Professional Practice,
mentor: Sanja Lazi¢

The National Museum in Belgrade
lena.drobnjakovic@gmail.com

Summary: Beva 371 is a heat-seal adhesive,
patented by Gustav Berger (Gustav Berger) in the
1970s, used for the lining of paintings. Although
its composition has improved and changed over
time, it is still one of the most frequently used
materials in the conservation and restoration of

7 Istituto per I'Arte e il Restauro Palazzo Spinelli,
Firenze.
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y cactaBy TOKOM TOAWHA, IOCTa0 je jedaH Of
Hajuemrhe xopumiheHMX MaTepujaia y KOH3EpBallHju
n pecraypauuju ymeTHmukux nena (Berger G.
A. 1971:124). Ha mpumepuMa ca pa3IHIATHM
KOH3EpBaTOPCKMM  NpoOieMuMa  MpHKa3aHH  Cy
MOCTUTHYTH PE3yJITaTH IPIMEHOM OBOT KOHCOJIM/IAHTA.

Kmyune peunm: Beva 371, crpykTypHa
KOH3epBaIlHja, KOHCOJIMaIHja, CJIMKE Ha TJIaTHY

[Tojam koHconmuaamnuje ce OIHOCH Ha OWIIO KOjH
TpeTMaH YHjH je IIUJb Ojadare W Mmonpaska omrehenor
HOCHOIIA ¥ PeBUTAIIN3alIH]ja CBUX CTPYKTYPHHUX CJI0jeBa
YuMe ce cIipeuyaBa Jajbe paciiojaBame (Barros D’Sa
2012). Benuku 6poj CAHTETUYKHUX KOHCOJIUAHATA KOJU
Cy JIOCTYITHH Ha TPKHUILTY, jOII YBEK Cy HEIOBOJHHO
ucnutand. MHOTM O]l OHHMX KOjU Ce KOpHCTe 3a
KOHCOJIMJIAIK]y OO0jeHUX CJI0jeBa Cy PacTBOPEHU WIIN
JIMCIIEPrOBaHM TOJMMEPU Y HEKOM pacTBapady, 4uMe
ce Memajy BHUXOBa XEMHUjCKa W (PU3MYKa CBOjCTBa
(Ploeger R. 2014: 3017).

Beva 371 npencraBspa jemuHU MaTepujal moceGHo
dbopMmynucaH Kao Jiemak y KoH3epBaiuju. Iherose
[JIaBHE KOMIIOHEHTE Cy CTWJICH (ITOJHMBHHUJIAIICTAT)
KOIIOJIUMEP W CMOJIHHM IUIACTH()UKATOP Y YBPCTOM
cramy. JlM3ajHUpaH je Kao Jiemak KOju Ce aKTHBHpA
pacTBapayeM W TOILIOTOM 3a IMOIJICIJBUBAGE CIIHKA
Ha IUTATHEHMM HOCHOILMMAa IIOYETKOM CEJaMIECETHX
romuHa. Op Taja je MOCTao TMOMyJapaH W Kao
KOHCOJIMJIAHT 3a CBe CTpyKTypaiHe ciojese (Berger G.
A. 1970:37).

Hena Ha KojuMa je TPUMCHEHCH  OBAj

art works (Berger G. A. 1971: 124). Examples
of different conservation problems illustrate the
results achieved with this consolidator.

Key words: Beva 371, structural conservation,
consolidation, paintings on canvas

The term consolidation refers to any treatment
aimed at reinforcing and repairing the damaged
carrier as well as revitalizing all structural layers
in order to prevent further separation of layers
(Barros D’Sa 2012). A large number of synthetic
consolidators available on the market are still
insufficiently examined. Many of those used to
consolidate paints are dissolved or dispersed
polymers in a solvent, which changes their
chemical and physical properties (Ploeger R.
2014:3017).

Beva 371 is the only material specially
formulated as an adhesive in conservation. Its
main components are ethylene (polyvinyl acetate)
copolymer and resin plasticizer in solid state. It is
designed as an adhesive activated by solvent and
heat for lining paintings on linen carriers in the
early seventies. Since then, it has become popular
as a consolidator for all structural layers (Berger
GA 1970: 37).

The works on which this consolidator was
applied for solving structural problems belong
to the twentieth century painting: The Portrait of
Djordje Ivanovic Masadzija by Djura Jaksic and 4
Girl with pearls from an unknown author. The most

Crame nipe pamoBa/ Ctame mocie pajgosa
Status before work/ Status after work

KOHCOJIMAAHT y pellaBamby CTPYKTYpHUX Mpobiema
NPUNaAajy CIMKapCTBY [BAJCCETOr BEKa U TO CY:
[optper Bopha Meanosuha Macanuje ayropa Hype
Jakmuha u JleBojka ca nepiama ol Hero3HaTor ayTopa.
Hajuspakennju npoOiemu Ha ciunu b. Jakmmha
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prominent problems in the masterpiece of D. Jaksi¢
were unstable parts of paint layers and substrates
over the entire surface, wrinkled deformations as
well as the marking of the blind frame, which were
presumed to be the result of previous interventions
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Omwmn cy HecTtaOWIHH AelI0BH OOjeHHMX clojeBa M
MOJUIOTe  3aCTYIJBHW Ha IeJ0j TOBPIIMHHU CIHKE,
BajoBUTE jAedopMalnije Kao M OIPTABAIE CIIETOT
pamMa, 3a Koje ce MpETIOCTaB/ba Ja Cy HACTAIN YCIIeH
MIPEeTXOJHUX MHTEpBEHIHja ca mosiehune. JletasbHNM
KOH3EepPBAaTOPCKO-PECTAYpPaTOPCKUM  HCTIUTHBAIHMA
YTBphEHO je 1a Apyra CIIMKa UMa jOII jeTHY CIIUKY UCTIOJ
MacTyo3HUX HaHOca 00je, TO JeCT /1a je Ha OPUTHHAITHOM
TUTATHY CJIMKAHO BUIIIE ITyTa y Pa3InduTHM IIEPHONMA.
3actymipeHa omrehema cy Owia y BHIY H3Pa3HTHX
Kpakenypa ® aedopmMaryja KpTOr W OKCHIHCAJIOT
Hocuona. be3 003upa Ha pa3uauTy IpodsIeMaTHKy, 00a
Jie7la cy MMaJia HapyIIeHy CTa0MIHOCT CBHX CJIOjeBa U
OuII0 je MOTpeOHO OjauaTH UX.

HakoH 00aB/beHHX MPUIPEMHUX PajOBa, CIHKE
Cy CKHMHYTE ca CJeNOr pama M MPHIPEMJbEHE 32
koHconmaanujy (Stoner 2012). [Tonehune cy npemaszane
PacTBOPOM KOjH CE CACTOjao OJ1 JeAHOT 3alPEMHUHCKOT
neia Beva 371, wetupu nena White spirit u jegHor gena
MeuIHCKor OeH3nHa. Kakojekonconunanty Beva371
noTpebHa Temnepatypa oa 65°C 1a Ou ce akTUBUpasia
BErOBa Be3WBHA MOh, IpHUITpeMa pacTBopa ce 0JIBHjajia
y TaKO3BaHOM IapPHOM KYIATUIy, Ca OIPE30M Ja He
cMe aohm o kibydama (Berger G. A. 1990:4). Hakon
npemMasuBama mojehuHe CIMKe Cy OCTaBJ/beHE Jia
oncroje 24 cara kako OW uWcmapwiu pacTBapud. Ha
YCHCHH CTO Ca HUCKHUM HPUTHUCKOM HPBO je MOCTABbCH
(buir, 300r aMOpTH3AIIH] e TACTYO3HUX 00jSHUX CJIOjeBa,
M TEPUJICH, & MMOTOM M CJI0j CHIIMKOHCKOT MEJIHHEKCaA.
Ha oBako mpumpemsbeH CTO CIHKE Cy IOCTaBJ/hbaHE
JIMIIEM HaJI0JIe U MPEKPHBAHE CHIMKOHCKOM MEIUHEKC
(honmjom TMMEH3H]ja KOje OIr0Bapajy BEJIMYHHH CIIHKA.
Temmneparypa crona je mojenieHa Ha nmorpeorux 65°C.
HaxoH 11T0 Cy 3arpejaHe u KOHCOJIUIOBaHE, CIUKE CY
MOCTETNIeHO oxJial)eHe o1 JISjCTBOM BaKyyMa.

[Ipumenom koHconuaanTta pactBopa Beva 371
Y3IAUTHYTE Kpakelype U HeCTaOWIHU JIeJIOBH 00jeHHX
cjojeBa u noajiore Ha cimiy b. Jakmuha Bpahenu cy
y MPBOOMTHHU TIOJIOXKA], TOK cy nedopmaiuje riatHa
y BHIy TOTKIOOyuYema M Tajaca Ha ciauiu JleBojka
ca meprama ucnpabeHe. KoHCONMMIAHT je moBpaTHO
€JIACTUYHOCT CBHM CJIOjeBHMa CIUKE a HOCHOLHU CYy
MOCTAJIM MHEPTHU Ha MPOMEHE TeMIlepaTrype U Biare,
YUMe je oJaTHO 00e30eheHa cTaOMITHOCT.

3akspyuak: Omrehema WM cTapeme CIHKe KOjU
PE3yNTHPAjy MyLAkhEeM, JbYCIambeM, 0JJBajarbeM CII0jeBa
W JpYrHM T0jaBama, 4eCcTO HacTajy ycien cialibema
VHYTpallllbUX Be3a Yy CTPYKTypH CIHKe. JIenKOBH
KOjU ce KOPHCTE MPH pelliaBamby OBE BPCTe Mpodiema
MOpajy OWTH JW3ajHUpPaHU W KOpUINNEHW Ha Ha4YWH
Jla He HapyllaBajy OPUTHMHATHU u3rien ciuke. Tpeba
na oyay dopmynucanu Tako qa 00e30ene CTpYKTYpHY
CTaOUITHOCT JIeJa M TPUMECHCHH Y BUY PACTBOPA KAKO OU
JIOBOJBHO U jEIHAKO IIEHETPUPAIIH y 0ClIa0JbeHE JIeJI0BE
noposHor Matepujana (Berger and Russell 2000: 23).
Beva 317 nmocenyje ynpaBo oBe KapakTepucTUKe, 300T
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from the backside. A detailed conservation and
restoration study showed that there was another
painting under its surface, which brought us to
conclusion that the original canvas was painted
several times in different periods. The resulting
damage was in the form of noticeable cracks and
deformations of the brittle and oxidized carrier.
Regardless of the different issues, both paintings’
stability of all layers was jeopardized and it was
necessary to strengthen it.

Once the preparatory works were done, the
images were removed from the blind frame and
prepared for consolidation (Stoner 2012). The
backside was coated with a solution consisting
of one bulk part of Beva 371, four parts of White
Spirit and one part of a medical gasoline. As the
Beva 371needed a temperature of 65 ° C to activate
its binding power, the preparation of the solution
took place in the so-called steam bath, with
caution not to get to boiling temperature (Berger
G. A. 1990: 4). After applying it to the back of
the paintings, they were left for further 24 hours
for the solvents to evaporate. First, the felt was
placed on the vacuum table with low pressure, for
the amortization of the past-coloured layers, then
terylen, and finally the silicon melinex layer were
added. In this way, the paintings were placed face
down and covered with a silicon melinex film of
dimensions corresponding to their size. The table
temperature was set to the required 65 ° C. After
being heated and consolidated, the paintings were
gradually cooled by vacuum.

Using the Beva 371 consolidating solution, the
showing craqueloures and unstable parts of the
paint layers and substrates in the painting of Djura
Jaksi¢ were returned to the original condition, while
the bulging and wavy deformations in the painting
of A Girl with pearls were fixed. The consolidator
regained elasticity to all the layers, and the carriers
have become resistant to changes in temperature
and humidity, which additionally ensured stability.

Conclusion: Any damage on the paintings
resulting from cracking, scaling, separation of layers
and other reasons is often caused by weakening
internal bonds in its structure. Adhesives used in
solving this type of problem must be designed and
used in such way that they do not affect the original
image. They should be formulated to provide
structural stability of the work and be applied as a
solution, in order to penetrate deep enough and be
spread evenly into weakened parts of the porous
material (Berger and Russell 2000: 23). That is
exactly what Beva 317 is, which is why it is one of
the most frequent consolidators in the conservation
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Yera je jeJlaH O/ Haj3acTyIJbeHWjUX KOHCOJMIaHaTa y
KOH3epBalHjy mradenajHuX CIuKa.

of easel paintings.

Crame npe panoa/ Ctame mocie pajgoBa
Status before work/ Status after work
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HOCTYIIIIMN YUITREWBA CJIUKE
»PUMCKHN BOJHUK CE3ABETYJE
MAYEM”

HEIIO3HATOI AYTOPA

Cannpa JoBanosuh,

Mactep paa, PakyaTer NpUMEBEHUX YMETHOCTH,
Kpaswa Iletpa 4, beorpan

MeHTop: pen. mpod. mp Ceerucinas Hukonuh
panovicsandra@gmail.com

Caskerak: UYmmheme Kao Tmporec MPIITUKOM
KOH3EpBalldje TeMa je MHOTUX JucKycwja. Jyro
ce TpaXKuiia pPaBHOTEXKA KAKO IPWIMKOM YHIIhema
moOOJBIIIATHA ECTETCKU HM3TIIEN, a He N30pucaTu BpeMe
Kpo3 Koje je ciuka mpomnuia. Yumtheme yMETHHYKHX
Jena UMa 3a pe3ynTar CYIITHHCKE (QH3MYKe M3MEHE,
U BPIIM CE W3 €CTETCKUX pasjiora WIH MOXe OHuTh
TEXHUYKH TPEIYCIIOB 3a 1ajby Kou3epBaiujy. OBaj pan
TOBOPH O TOCTYIIUMA IMPHIUKOM KOH3EPBAaTOPCKOT
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CLEANSING PROCEDURES
TAKEN ON THE PAINTING “THE
ROMAN SOLDIER PLEDGES
FEALTYWITHHIS SWORD” OF AN
UNKNOWN AUTHOR

Sandra Jovanovic,

master work, Faculty of Applied Arts,
mentor: red. prof. Mr. Svetislav Nikolic
panovicsandra@gmail.com

Summary: Cleaning as a process within
conservation is a topic of many discussions. For a
long time, the balance was sought how to improve
the aesthetic appearance while cleaning without
erasing traces of time. Cleaning artworks brings
to fundamental physical changes. It comes from
aesthetic reasons or it can be a technical prerequisite
for further conservation. This paper deals with the
procedures for conservatory cleaning of the oil
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gnmhema yijaHe CIuKe U 0 TOME Kako joj je BpaheHa
YUTIjUBOCT, UHTETPUTET U €CTETCKHU H3TIC]I.

Kibyune peun: KonsepBanuja, pecraypaiuja,
yJbaHa CIINKa, IUIaTHO, ynltheme, 1ak, Bonbdepcos Tect
pacTtBapauu, rei, YAT/bUBOCT

Cnuka ,PuMcku BOJHHUK ce 3aBeTyje Mauem*,
HEIO3HATOT ayTopa, MpeHeceHa je u3 HapomHor myseja
y Beorpany y aresbe 3a KOH3epBaIljy U pecTaypaiujy
dakynrera TPUMEHEHUX yMETHOCTH. OuuT je
npuMmep mpobiemMa Koju HacTajy yCiel CIUKapeBOT
HEIO3HaBamka TEXHOJIOIIKOT TPOIIeca U JIOMIMX yCIoBa
YyBawa, W 300r TOra Kao OCHOBHH MpoOIeM U Tema
OBOI' paja ce IOCTaBba YHMIINEHE TMOBPIIMHCKUX
HEuucToha M ykiamame Jaka. HeomoBosbHO ocyIieH
00jeHH cJI0j mpeMasaH je 1edeuM ciiojeM Jiaka U 300r
HEeMOTYNHOCTH [1a 3aBpIIM IOLEC CYIICHA ,,3TYKBAO
ce®, Mpu uyeMy Cy HacTaiu JyOOKH KaHaIld MCIYHEHU
JIAKOM KOJH HHUj€ OHJIO JeTHOCTaBHO YKJIOHHUTH.

Hocunary ciuke je JaHEHO IUIATHO, TYCTOT
TKama, Kpro U 3anpipaHo. Cnuka Huje Ouia
HAIlIMAHOBaHa Ha OJMHJ paM, Ta cy 300r Tora IIaTHO
u OojeHu cioj mperprienud OpojHe aedopmaimje u
omrehema, Koja Cy jacHO BHIJbHMBA MOJ H3BOPOM
KOCOT cBeTJIa. 300T cTama y KOM Ce HalasM MIaTHo, Ha
MBHIIAMA, [IEJIOM JTY>KHHOM U Ca CBHX CTPaHa HeIOCTaje
noJytora u 6ojenu cioj. [Tonehuna ratHa je 3anpspana
u notamuena. Ha 10j ce Haa3e Hacare npJhaBIITHHE,
¢nexe u nanenHuie. JIuie ciuKe je BUAHO TOTAMHEIO
300T MOBPIIMHCKE TMPJHABIITHHE W MOTAMHENOT, Y
ne0esioM ClI0jy HaHECeHOT Jiaka, 4Hje je IMPUCYCTBO
MOpEJ BU3YETHOT TOCMATPaHja roJIMM OKOM, TOTBPHEHO
u nocmatpamem y UV cBerny. Oppelienu nenoBu
60jeHor cioja cy mocmarpanu USB MHKPOCKOITOM.

Tepmun ummhema mojpasyMeBa  yKJIAmbame
pasHHX Heuncroha Koje MOTy OIITETHTH CJIOjeBE WM
crpedaBajy unTibuBoOCT ciuke. [lox oBuM Heuncrohama
MoJipa3yMeBaMoO MOBPIIMHCKE Hacjare MOoTaMHelle U
3ampJbaHe JaKoBe Kao M eBeHTyallHe IpeMase Omiio ja
Cy Yy KOHTEKCTY HaHECEHOT HOBOT CJIOja JIaka, PeTyIia 1
cimyno. Cynehu npema npupoan Heuncroha, ynirheme
ce MOKe BpIIMTH KopHumIhemeM ,,CyBHX areHaca 3a
ynmrheme, pacTBapayda, eH3MMCKUX TeJI0Ba, CMOJIACTHX
camyHa, U y TOjeIUHHM CiIydajeBuMa ca onpelheHum
0azama, KHCeIMHaMa, CKaJeJInMa W/WIH TeXHHKaMa
ca MHKPOTPEHEM. !

IpBa ¢aza mpu KoH3epBannju OBe CIUKE OmIa
je yKiamame ciojeBa Heurcrohe ca mweHe mnonehune.
Kao Hajbope pememe IMOKa3alio ce MEXaHWIKO
yumheme CKalenoM, KOju CMO MOCTaBJbaIH IIO[
IITO MambHUM yIJIOM Kako He O OIITEeTWJIN IUIATHO, U
CKH/IaNK HeyncTohe OaruM MPUTHCKOM y CJIOjeBHMa,
Kako OM OJIpeinIi HUBO A0 KOT O Tpebaio YUCTUTH.

Kama je y murtamy unimheme JUIa CIIHKE
ypahene cy cienehe mpoOe: AeCTHIOBAaHOM BOIOM
coOHe TeMIiepaType, ACCTHIOBAHOM BOJIOM 3arpejaHoj
Ha 50°, necTuoBaHOM BoJIoM yryitheHom ca Kiryneiom

1 (Knut, 1999, str 339)
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painting.

Keywords: conservation, restoration, oil
painting, canvas, cleaning, varnish, Volbers test,
solvents, gel, readability

The painting “The Roman soldier pledges fealty
with his sword” of an unknown author was brought
from the National Museum in Belgrade to the studio
for conservation and restoration of the Faculty of
Applied Arts. A problem usually arises due to the
painter’s inexperience with the particular technique
or because of poor storage conditions, and therefore
the cleaning of surface impurities and the removal
of varnish is the main problem and the topic of
this work. The insufficiently dried paint layer was
coated with a thick layer of varnish which brought
to creasing because of its inability to dry, resulting
in deep channels filled with lacquer which was not
easy to remove.

The painting carrier is linen cloth, of dense
weaving, brittle and dirty. The picture was not
pinched on the blind frame, and because of this, the
linenand paintlayer suffered numerous deformations
and damage, which were clearly visible. Due to
the condition of the canvas, on the edges, along its
entire length there was neither foundation nor paint
layer. The back of the canvas was dirty and dark. It
contained deposits of dirt, stains and stickers. The
front of the painting was considerably dark because
of dirt and the thick layer of applied lacquer, whose
presence could be noticed not only by the naked
eye, but was also confirmed by observation under
UV light. Certain parts of the coated layer were
observed under a USB microscope.

Cleaning involves the removal of various
impurities that can damage the layers or prevent
the readability of the image. These impurities refer
to surface deposits, darkened and dirty lacquers, as
well as any coatings, whether in the form of a new
coat of varnish, retouch, and others. Judging by
the nature of the impurities, cleaning can be done
by mechanical or chemical methods. Mechanical
cleaning involves the use of cloths, scalpels,
rubbers, brushes while chemical includes solvents,
enzymatic gels, resinous soaps, and in certain cases
particular base or acids.'

The first stage in conserving this painting was the
removal of layers of impurities from its back. The
best solution turned to be cleaning with mechanical
scalpel, which must be placed at a lower angle so
as not to damage the canvas. The impurities were
removed by mild pressure on the layers.

When it comes to cleaning the front of the
object, the following means were made: distilled
water at room temperature, distilled water heated to

1 Knut, 1999: 339.
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I, pactBopoMm tween-om 20 y gectunioBanoj Boau (1:1),
pacTBOpOM ByJIEKca Yy JecTWioBaHO] Boau (6:1),
nydep pactBopom Ph=4, nmydep pactBopom Ph=7 u
BEIITa4YKOM IJbyBaykoM. OBH pacTBOPH Cy Ce IOKa3aJIn
Kao 700pu 3a uuimhewme MOBPIIMHCKUAX HeuucToha
na je Kao Haj0e30omHUje pelieme yrnoTpedsbeHa
JIECTUIIOBaHA BOJA a Y YAYOJbeHHM JIeJIOBUMA, TJIE CY
oBe Hacnare Owie Behe, kopumiheHa je necTuioBaHa
Boja yrymheHa ca xiynenom .

OproBapajyhu  pactBapau, 3a unmrheme
HOTaMHeJIor Jnaxa, CMO
MPOHAIILTH OPUMEHHUBIIH

Bonbepcos tect. HuzoBu conau
OJl JIBaJIECET YEeTPH MeEIIaBHHE
pacTtBapaua ypaheHu cy Ha ocam
pa3IMYUTHX TOHOBA. PesynraTtu

Cy TOKa3WBaJld MUHUMAIHY
pactBopspuBocT.  Kako ¢y
MEIIaBHHE alleTOH-ETAaHON |
JIUTPOUH-CTAHOJ  MPHUOJIIKHE,

nomtyjyhu npaBuio na ce yBek
Oupajy pacTBapaydl ca MarmOM
nonapHoInhy', KOPUCTHIH CMO
MeIIaBHHY JIUTPOHH-ETaHOJI.
Y 0BOj majerH pacTBapaya
BUJUBMBUJH PpeE3ylTaTd Cy ce
mojaBwiaM ca pactBapadem JIE6,
a unyhu xa jaynm MmeniaBHHama
yuiheme je OMI0 UHTEH3UBHU]E.

Kako 6u ce mobosbmiano
JeTI0BAbE pacTBapaua u
CIIPEYUIIO HPOAUpame y

CTPYKTYpY CIIHKe, YrymheHo je HEKOIHKO MellaBHHA
2, Omako yrymiheH pacTBapad je OCTaBJbEH Ja JEIyje
Ha TOBPIIMHY Y pasiuyutuM uHTepBaguMa (1,
2, 5 u 7 munyra). HajOoosse pesynrare je mokasia
yrymhena memasuna JIE6, koja HakoH 5 MUHYTa J1aK
TpanchopMmuiie y OemudacTd cioj. AKO OCTaBUMO
Jla MCTH pacTBapad Jeiyje 7 MHHYyTa JIak e MOrao
CKHHYTH Y MOCTYNKy HEyTpajH3allije pacTBapaya.
MehyTtum, Jak HUje CKHHYT y LIEIOCTH, Ipeaedeo je ma
je Ha TMM MecTHMa TIOHOBJbeH BosbepcoB TecT koju
je, oBora myTa, 1ao 60sbe pesynrare. Hakon 5 muHyTa
yrymhena memiaBuHa JIE§ naje majoosbe pesynrare,
Qi ¥ OBO HUje OWJIO TOBOJHHO TIa j€ OIYYCHO Ja Ce
npumenn Ilerenkodepoa metona®. OBaj Mmeton je
PUMEREH Y Tpajamy o1 10 MUHyTa, Ipu yeMy Cy mape
eTaHosia OMeKIane jak. Ha oMeKiamm 1eo 4eTKUIoM
je HaneceHa yrymiheHa MemraBuHa pactBapauda JIES u
CBE MPEKpUBEHO MenuHekcoM. Komrpeca je crajana
3-5 muHyTa y 3aBUCHOCTH on AcOsbuHe naka. CyBUM
TyhepoM oi BaTe je YKIOWmAH TeJl a IOBPIIMHA

1 Marbe cy arpecuMBHM 1 MOTY Ce IaKLLe KOHTPOJ/INCATU.-
2 Y 50 ml pactBapaya goaarto je 3rp kayuene I.

3 Y KyTujuuy OTBOpPEHY Ca jeHe CTpaHe CTaB/baMo
BaTy MMWHMMANHO HaBNaXeHy eTaHO/0M, MOCTaB/baMo
OTBOP KYTMjMLIE Ha /IMLLEe CAMKe TaKo Aa BaTa He JoTuye
NOBPLUNHY.
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50 °, distilled water quenched with Klucel G, solution
Tween 20 in distilled water (1: 1), solution of vulpex
in distilled water (6: 1), buffer with a solution of Ph
= 4, buffer with a solution of Ph = 7 and artificial
saliva. These solutions proved to be good for cleaning
surface impurities, so distilled water was used as the
most acceptable solution, and in depressed areas,
where these deposits were thicker, distilled water was
condensed by the Klucel G.

1-cTame npe pagosa/ 2-Crame mocie pagaosa
1- Status before work/ 2- Status after work

The corresponding solvent for cleaning the
dark lacquer layer was found with the help of the
Volbers test. A series of twenty-four probes of the
solvents were applied on eight different tones. The
results showed minimal solubility. As the mixtures
of acetone-ethanol and ligroin-ethanol are similar,
respecting the rule that polymers with a lower
polarity' are always selected, we used a mixture
of ligroin-ethanol. In this range of solvents, more
visible results appeared with the solvent LE6, and
the stronger were the mixtures, the more intensive
was the cleaning. In order to improve solvent
performance and prevent penetration into the image
structure, several mixtures have been condensed.’
Thus prepared solvent was left to act on the surface
at different intervals (1, 2, 5, and 7 minutes). The
best results were shown by a thickened mixture of
LE6, which after 5 minutes transformed the varnish
into a white layer. In the case where the same
solvent was in operation for 7 minutes, it was easy
to remove the solvent by the neutralization process.

1 They are less aggressive and can be more easily
controlled.

2 To 50 ml of the solvent, 3 g of the Klucel G was
added.
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ouwnithena nurponsom.* OBakaB MPUCTYI € MOKA3a0
arpecHBHUM 3a TOBPIIMHY CIHKAHY I[PBEHOM 00joM
(BojumkoBa oneha). Ha tuM mectnma je yrymhena
MemaBuHa pactapada JIE8 je ocraBirana ma nemyje,
0e3 TpeKkprBama MEIHMHEKOCOM, 2 MHHYTa W ITOTOM
ucrimpana. Y TOpmeM JIelly CIHMKe IJie ce Hala3uia
OemmuacTa JUCKOJOpandja OWI0 je BP0 TEIIKO
YKJIOHUTH KpTe, OpaoH HeumcTtohe, mMa je KopHuirheH
BOJIOM pa30iiakeH YHCTad Tpeciuka (sverniciatore
delicato, IN SITU) koju je BpJIO arpecuBaH U mera ou
Tpebayio BeoMa MakxJbhBO KOPHUCTUTH.

3aksbyyak: Ha HexkuM nenoBuMa jak HHUje OHMIIO
Moryhe yKJIOHHTH y MOTIYHOCTH, JJaJbH MOKYIIAju On
omreTHan 00jeHH CJI0j, Ta jé OCTaB/beH y KOMMYMHU
Koja He HapymIaBa ecTeTuKy. CIHKa je HaKoH Yuihemna
Jo0WiIa MOTITYHO HOBH H3IJe[, 00je Cy MHTeH3WBHH]E
1 He 1ocToje OpaoH ¢ueke. Bpahena joj je unTipuBOCT,
MHTETPUTET OOjEHOT CII0ja M €CTETCKA BPEAHOCT.

Ca npenasama / With lectures

However, the varnish was not completely removed,
it was too thick, and so Volbers test was repeated at
those places, which, this time, gave better results.
The condensed mixture LES gave the best results
after 5 minutes, but this was not enough, so it was
decided to apply Peterkoff method.’ It lasted for
10 minutes, where the acetone vapour softened the
lacquer layer. LE8 solvent mixture was applied to
the softened portion with the brush, and everything
was covered with a melinex. The compression
lasted for 3-5 minutes depending on the thickness
of the varnish. The gel was removed by dry cotton
pad, and the surface was purified by ligroin.* This
approach proved to be aggressive for the surface
painted in black (soldiers’ clothes). In these places
the thickened mixture of solvent LE§ was left to
operate for two minutes without covering the
melinex and then rinsed.

In the upper part of the picture where white
discolouration was found, it was very difficult to
remove brittle, brown impurities, so a water based
varnish remover (sverniciatore delicato, IN SITU)
was applied. It can be very aggressive and should
be very carefully used. In some places, the varnish
could not be completely removed, because further
attempts would damage the coating layer, so it was
left in an amount that does not disturb the aesthetics.

Conclusion: After the cleaning, the picture got a
completely new look. The colours have been more
intense, and the brown impurities have been reduced
to a minimum. It has restored its readability, the
colourfulness of the coat and the aesthetic value.

KOH3EPBAIINJA U
PECTAYPAIIMJA MJIOYE CA
MPECTOJIA MUTPOIIOJIUTA
CHUJBECTEPA U3 3BUPKE
HAPOJHOT MY3EJA
Y BEOT'PAJIY

Huna Mapuja Kotyposuh,

Mactep pal, @akynaTeT NpuMEBEHNX YMETHOCTH,
Kpaspa Iletpa 4, beorpan

MeHTOp: AoleHT Muna JoBuh

ninamarijak@gmail.com

Caxerak: Tpon wmurponosmra CuiBectepa je
Haj3HAuYajHUjU Hana3 w3 manactupa CB. Bapsape
Ha Pesmunoj rpamunu, kox Hosor Ilazapa wu
neo je cramHe moctaBke HapomHor wyseja. Pan

4 Op ABa pacTBapaya Koju cy y cacTaBy refia yBeK ce, 3a
ncnupare, 6upa oHaj Koju je Makbe nosiapaH.

63

CONSERVATION AND
RESTORATION OF THE PLATE
FROM THE THRONE OF THE
METROPOLITAN SILVESTER
FROM THE COLLECTION OF
THE NATIONAL MUSEUM IN
BELGRADE

Nina Marija Koturovi¢,

master work, Faculty of Applied Arts,
mentor: doc. Mina Jovic,
ninamarijak@gmail.com

Summary: The throne of the Metropolitan
Silvester is the most significant discovery from the

3 In a box open on one side, we put a cotton pad
minimally dampened with acetone, place the opening of
the box on the face of the image so that the pad does not
touch the surface.

4 Of the two solvents composites of the gel, one that
is less polar is chosen for washing.
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npejacTaBba MacTep Tedy oj0pameHy Ha Daxyirery
MPUMEHCHUX YMETHOCTH, Ha MOJYJIy KOH3epBallfja u
pecraypanuja CKyJIINTypa ¥ apXeoJIOUIKHX IpeaMeTa,
MOJT MEHTOPCTBOM JoiieHTa Mune Jouh. Omucyje
KOH3epBaTOPCKO-pecTaypaTopcKe MOCTYIIKE u
npyxa yBuj y ypaheHe aHanm3e: CHUMaK IUIOYE MO
yITpajbyOU4acTUM CBETJIIOM, PEHATMCHCKH CHUMAaK
iove, peHareHcka duoypecrentna ananmmuza (PDA),
ka0 u npobe uuihema W HCIUTHBAbA IMPETXOIHE
pecraypanmje ox nonuectapa. OIUIyueHO je W3BECTH
pecraypaiujy IpeaMera paay o4yBarmba CTPYKTypaTHOT
Marepujajia, Kao ¥ BH3YEJHOI JIOXKHBJbaja KOjU
Npe/CTaB/ba  MCTOPUJCKY  LEJNMHY  Hayiasa. 3a
pecraypanujy je yrnorpeOjbeHa cMmella napajionaa ca
nynuonmMa. Kopuinhena je perentypa koja ce cacToju
13 MemaBuHe napanouga b72 u mapanouna b48H y
pasMuUTHM pa3Mepama. Y J0roBopy ca KyCTOCOM
Mmp Bpankom VBanuh ypalena je u xoruja npeamera y
[IEMEHTHOM MalITepy.

Kibyune peuu: wmanactup C. Bapsape,
KOH3epBallMja,  pecraypaiuja, MepMmep,  TpOH,
ToJIMecTap, yJATpasbyOudacTta CBETIIOCT, PEHATEHCKH
caumak, POA, mapanoun, Komuja, IEMESHTHA MaJTep.

Bouny crpany TpoHa mpencTaBjba IapareTHa
MepMepHa IJI04a YOKBHPeHa PO HIIaIjoM, 1e0bHe
4 cm, Koja ce cacToju OJ TPWUHAECT OPHUIMHAIHUX
(parmMenaTa u jegHOT pecTaypupaHor aena. Buiybnuse
Cy TIOBPIIMHCKE Hacjare NpamluHe U TUIca, Kao U (iexe
pasnuauTor nopexia. Ha mpeamery noctoje omrehema
Ofl, TIPETIIOCTaBJbA CE, METATHE KOHCTPYKIHUje Koja je
ciIykuia kao ocionar rroun. Ca mpemme cTpaHe
BHIUbMBE Cy (rueke ox Onara, phe m mpmeHe duieke
HETIO3HATOT TIOpeKIa, 3a koje he ce TokoM aHamm3a
WCTIOCTaBUTH Ja TIpeAcTaBibajy Oojenm cinoj. Ha
3a/Iib0j CTPAaHM IPUCYTHE Cy (IIeKe Of JIeTKa 1 HOBHHA
Ha Koje je NpeaMeT, HajBepoBaTHHje, OMO TOJIOXKEH
IpU  cacTaBibamby (parMeHara TOKOM IIPETXOIHE
pecrayparmje. Takohe cy BuaBHBE TpaduUTHOM
OJIOBKOM HCIIpTaHE JIMHHjE KOje O3HauaBajy ITOJIOXKaj
aHKepa IIOCTABJEEHHX TOKOM pectaypanuje. llomTo
Cy pecTaypupaHH TIOJHECTapCKH (ParMeHTH KPXKH
n xkyhkacre 0oje, mITO jacHO yKa3yje Ha OTaJame
MEXaHMYKHX KapaKTepHUCTHKA Marepujaia, OUTydeHO
je na ce monmecTap yKIOHH.

Kako Ou ce 3amoueo mporec KOH3epBalHje W
pectaypartiyje, OUIIO je HEOIXOJHO YPaJUTH OTpeOHe
aHaJIM3€ U TO: CHUMAK IUIOYE MO/ yITPasbyOn4acTum
CBETJIOM, PEHATCHCKH CHUMaK IUIOYe, PEHATCHCKA
¢noypecuientHa aHanu3a (P®DA), npobe yumhema
W WUCHHUTHBAama  MPETXOMHE  pecraypalyje.
Yumheme npeaMera moapa3syMeBalo je YKIambame
MpalHE MEKHUM, CYBUM, CUHTETHYKAM YE€TKama
MU yCUCHUBa4YeM. 3aTUM, YKJIamhambe MOBPIIMHCKUX
Hacjara HEYHCTOha JIeCTHIIOBAaHOM BOJIOM U
5% pacTBOPOM KajJroHa y JECTHJIOBAaHO] BOIH.
HamomenyTe ¢uieke Ha mpeaMeTy YKIOHBEHE Cy
OCH3EH-aJIKOX0JIOM, KOJH j€ alUTHIIUPaH Ha IIPEMET
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monastery of St. Varvara at Reljina gradina, near
Novi Pazar and a part of the permanent exhibition of
the National Museum. This paper presents a master
thesis defended at the Faculty of Applied Arts,
on the conservation and restoration of sculptures
and archaeological objects, under the guidance
of assistant professor Mina Jovi¢. It describes
conservation and restoration procedures and provides
insight into the analyses made: the camera shot of
the plate under ultraviolet light, X-ray image, X-ray
fluorescence analysis (RFA), as well as cleaning
tests and testing of previous polyester restoration.
It was agreed to perform restoration of the object
for the preservation of structural material, as well
as of visual experience that represents the historical
integrity of the discovery. A mixture of paraloids
with fillers was used in the procedure. A formula
consisting of a mixture of paraloid B72 and B48N
in different proportions was used. In agreement with
the curator MA Branko Ivanic, a copy was made in
the cement mortar.

Key words: The Monastery of St. Varvara,
conservation, restoration, marble, throne, polyester,
ultraviolet light, X-ray, RFA, paraloid, copy, cement
mortar.

The side of the throne is a parapet marble
panel framed by profiling, 4 cm thick, consisting
of thirteen original fragments and one restored.
Surface deposits of dust and plaster, as well as stains
of different origin are visible. There are damages
on the object of supposedly metal construction
that served as a support. Mud, rust and red stains
of unknown origin are visible on the front, which
after the analysis has been done, will turn out to be
a colouring layer. On the back side there are stains
from the glue and newspapers on which the object
was most likely placed, during the assembling
the fragments in the previous restoration process.
Also, lines drawn with a graphite pencil are visible,
indicating the position of the anchors placed during
restoration. Since the restored polyester fragments
are fragile and yellowish, which clearly indicates a
decline in the mechanical properties of the material
we decided to remove it.

In order to start the process of conservation and
restoration, it was necessary to make the necessary
analyses, such as: the camera shot of a plate under
ultraviolet light, X-ray of a plate, X-ray fluorescence
analysis (RFA), cleaning tests and testing of
previous restorations. Cleaning the object involved
dust removal with soft, dry, synthetic brushes and a
vacuum cleaner. Then, the surface impurities were
removed with distilled water and with the solution of
5% calgone in distilled water. The aforementioned
stains on the object were removed with benzene-
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Tyndepruman 0cTaBsbeH faaeinyje 20 MiHy Ta, HAKOH
4yera cy ynopHuje (reKe yKIombeHe 1 CKalllIeInma.
Ipe n nocne cpakor xemujckor uninherba npeamer
je HaTOIUbeH M WCIpaH JECTHJIOBAHOM BOJOM.
Ha monuecrap Koju ce Haja3Wo Ha CIIOjeBHMa
¢parmenara Takohe Cy TNOCTaB/beHH Tymndepu
OeH3eH-aJIKOX0JIa, Kako OM MaTepHjaj OMEKIIao U
JIaKIe ce YKJIOHHWO CKalNenuMa. YBUIEBIIHN Ja je
JIeTaK KOjUM Cy (hparMeHTH CHajaHu y OUTUIHOM
CTalkby W Jia BPIIU CBOjY (PYHKIIH]Y, OMIYUYECHO je
na ce mpeaMeT Hehe pasnenspuBaTH. YKIamarmbe
pecraypupaHor  ¢parmeHTa  00aBJbEHO  je
MEXaHWYKH, MUKpoOpycunuoMm. TokoMm OpyIiema
OTKpHUBEHa Cy [Ba MECHHTaHa aHKepa, Te Cy
n3BaheHM U 3aMemeHN HOBUM. MehyTum, Kako Ou
ce ocurypana Beha cTaOMIHOCT IUI0YE, OJUTY4EHO
je na ce nona u tpehu.

3a pecraypanujy je xopuirheH mnapaiouj ca
MEIIABUHOM MEpMEpHOT OpalmrHa W KBapIHOT
necka, y ogHocy 2:1. Kopumihena je peuentypa
KOja TpejAcTaB/ba MeEIIaBUHY mnapainouga b72
n mapanouna b48H. Taunmje 40% mnapanouna
b72 pactBopenor y 54% auerona u 6% eraHona
n 40% mnapanounna b48H pactBopenor y 54%
anetoHa u 6% eraHona, y oxHocy 3:1. Caku
HAHETH CJI0j CMEIIIe 3a PecTaypalrjy OCTaBJbEH je
7ia ce CyIIM OKo 24 4aca, HAKOH uera O ce HaHeo
cienehu, crora je pecraypanuja, y OJHOCY Ha
ocTalie MOCTYIKE, 3aXTeBajla HAjBUILE BpPEMEHa.
ITpBeHCTBEHO Cy onymeHe (yre, 3aTUM 3aMEHEHH
aHKepH, HAaKOH 4era je pecraypHpaH [eo IUIo4e
ca Kojer je yKJIOWeHa IPeTXO/Ha pecraypaluja,
Kao u Hezpocrajyhu neo npenmera. 3a obpany cy
KopuiTheHu CKaJmenu, TypIuje, MUKpOOpYyCHITHIIA,
JIMjaMaHTCKE TYpHHje M IIMHUPIIIC PA3IUYUTUX
rpaHyJanmja.

Y nporoBopy ca KycrocoM Mp bpankom
WBanuhem ypahena je u Komuja mpeamMera.
OpnyueHo je aa ce ynoTpeOu eMEeHTHH MaiTep,

alcohol, which was applied to the object with cotton
pads and left to rest for 20 minutes, after which more
persistent stains were removed with scalpels. Before
and after each chemical cleaning, the object was
soaked and washed with distilled water. The same
procedure was applied to the polyester that was found
on the fragments’ joints, so that it could soften and
be removed more easily with the scalpels. Having
realized that the glue with which the fragments were
joined, was in excellent condition, it was decided
that the object would not be disassembled. The
removal of the restored fragment was carried out
mechanically, by a micro-grinder. During grinding,
two brass anchors were discovered which were
removed and replaced with new ones. However, in
order to ensure greater stability of the panel, it was
decided that the third one should be added.

In the process of restoration, a paraloid with a
mixture of marble flour and quartz sand was used, in
aratio of 2: 1. A formula that was used is a mixture
of paraloid B72 and B48N. More specifically, 40%
of paraloid B72 dissolved in 54% acetone and 6%
ethanol and 40% paraloid B48N dissolved in 54%
acetone and 6% ethanol, in a ratio of 3: 1. Each
applied layer of the restoration mixture was left to
dry for about 24 hours, after which the next one
would be applied, so restoration, among others, was
the longest lasting procedure. The joints were first
filled in, and then the anchors were replaced. After
that, the part of the panel from which the previous
restoration was removed, was restored. Scalpels,
files, microgrinders, diamond files and sandpaper of
various granulations were used for processing.

In agreement with the curator MA Branko Ivanic,
areplica of the object was also made. It was decided
to use a cement mortar, the composition of which is
cement with marble flour and quartz sand, in a ratio

-
=

Cnuxa 6p. 1 3aredeHo crame Crmka Op. 2 M3rien npeaMera HAaKOH KOH3epPBaTOPCKO-PECTaypaTOPCKUX TPEeTMaHa
Cmuxa 6p. 3 Kommja / Picture 1 Pre-work condition
Picture 2 The appearance of the object after conservation and restoration treatments Picture 3 Replica
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YHjU CacTaB IMPEACTaBJba IIEMEHT ca MEPMEPHUM
OpallHOM M KBapLHUM I€CKOM, y ojHocy 1:2:2.
[lomemanu cy y npectwioBaHoj Boau ca 5%
pacTBOpOM JipaMuHa. YjeqHadyaBame TOHOBA 00je
OpUTHHAIIHOT TIpEeIMeTa W pecTaypaiuje, Kao u
KOIMj€ HW3BEICHO je MUTMEHTUMa Ca aKPWIHUM
Be3UBOM (5% pacTBOPOM aKkpujia y IeCTUIOBAHO)]
BOJIH).

3akipyuax: Toxom KOH3EpBaTOPCKO-
pecTaypaTopcKux TpeTMaHa Ha OOYHOj CTpaHU TPOHA
mutponoiuta CunBectepa ycnemHo cy ouumiheHe
pasnu4uTe BpcTe HeuncToha, 3aMemeHa je MPeTX0qHa
pecTaypanmja W PEKOHCTpyHCaH Hemoctajyhu neo
IIoYe, a Hampa’beHa je W KOomuja. 3a pecTayparmjy
cy xopumiheHn peBep3uOMIIHM MaTepujalid y CiIydajy
na 'y OynyhHoCTH TIOHOBO Oyne morpeOHO OOHABIHAE
KOH3EePBAaTOPCKO-PECTAyPATOPCKUX  PajoBa. Ca
MOIITOBAKEM ayTECHTUYHOCTH OBOT KYATYpHOT J00pa,
npeaMery je BpaheHa Hheropa M3BOPHA CTAOMIHOCT U
€CTETCKH M3IVIEeH.

of 1: 2: 2. They were mixed in distilled water with
5% solution of dramin. The colour of the original
and the restored object, as well as of its replica,
was adjusted by pigments with acrylic binder (5%
acrylic solution in distilled water).

Conclusion: During the conservation and
restoration treatments on the outer side of the throne
of the Metropolitan of Silvester, various types of
impurities were removed, the previous restoration
was replaced and the missing part reconstructed, and
finally areplica was made. Reversible materials were
used during the procedure, in case the conservation
and restoration works are done again in the future.
Respecting the authenticity of this cultural asset, the
object regained its original stability and appearance.

Y MVY3EJY CY OAP/KAHE U IBE PA/IMOHULE:
TWO WORKSHOPS WERE HELD IN THE MUSEUM:

Pagmonnma ,,O  wHOpanpBeHO] W JIAXKHO]

nH}panpsernoj ¢ororpadpuju n peduexrorpadujn y
KOH3EepBallMj yMETHWYKHX jena” omoryhwia je

KoJlerama Jia ce yro3Hajy ca MoryhHocTHMa, HaYMHUMa
CHMMarba 1 3Ha4ajy oBe BpcTe GoTorpaduje y aHammsn
0ojeHor croja yMeTHHYKOT fena. [leMoHCTpaTtopu cy
6ne xosrere n3 Hapoauor myseja y beorpany koje cy
oJpKaJie MpeaBamke 0 UCTOj TEMU Ha MPUMEpUMa M3
CBOT My3¢ja.

@ororpaduja ca pagunonute / Photo from the workshop
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Workshop on the subject of infrared and fake
infrared photography and reflectography in the
conservation of works of art enabled our colleagues
to get familiar with the possibilities, ways of shooting
and the significance of this type of photography
in the analysis of the painted layer of artwork.
Demonstrators were colleagues from the National
Museum of Belgrade who held a lecture on the same
subject with the examples from the museum they
work in.

Jlpyra pajuMoOHHUIIA CE OJHOCWIA Ha YyIOTpeOy
Hutpekc cucrema y KOH3EpBalMju JAPBEHUX WU
TEeKCTHUIHUX  eTHorpadckux mpenmera. OBoMm
MIPWIMKOM j€ BeJIUKK Opoj peameTa u3 ETHorpadceke
30upke Myseja Ha orBOopeHOM ,,CTapo ceno”
CHporojHO ymakoBaH y IBE KOMOpE TIPH UeMy je Ha
BHUMa H3BpIICHA Je3nH(EeKIHja U JIe3WHCEKIIH]a.
Pannonwty je Bogwita konernauna Becna lyjuia n3
YuuBepaureTcke budnmoreke ,,Cretozap Mapkosuh”
n3 Beorpasa u oHa ce 0J[BHjaia CBAKOT JIaHa 3a BpeMe
Tpajara KOJIOHH]E.

The other workshop concerned the use of the
Nitrex system in the conservation of wooden and
textile ethnographic objects. On this occasion, a large
number of objects from the Ethnographic collection
of the Open museum “Staroselo” ,Sirogojno
were packed into two chambers, where they were
disinfected and disinsected. The workshop was
conducted by colleague Vesna Sujica from
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the University Library Svetozar Markovi¢ from
Belgrade and it lasted all the way till the end of the
colony.

Hutpexc / Nitrex

Ha xosoHuju cy oap:KaHa W NpelaBamba YHju
TeKCTOBHU M3 Pa3JIMYUTHX PA3Jjiora HUCY 00jaB/beHH
Y OBOM 300pHHKY:

There were also some lectures held, but
unfortunately, their texts could not be published in
this collection for various reasons.

KonzepBarop casetHuk u3 Myseja BojBogune y
Hosom Canmy Ama Omajomr roBopmia je o
KOH3ePBAaTOPCKO-PECTAypaTOPCKUM  IMOCTyNIHUMa |
MPUTIPEMH METAJHUX CaKpaJIHUX IpeaMeTa a HheHa
mpe3eHTanyja je Hocwia HasuB , KoH3epsaruja
METaJHUX  NpeAMeTa  pusHuIe  (pameBayKkor
MaHacTupa y bauy”.

Amna Onajom / Ana Olajos

Collegue Ana Olajos, conservator advisor, from
the Museum of Vojvodina in Novi Sad, talked about
conservation and restoration procedures and the
preparation of sacral objects made of metal, and
her presentation was named “Conservation of metal
objects of the Treasury of the Franciscan Monastery”
in Bac.
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Muna JoBuh, JOIEHT Ha OJCEKy KOH3epBalldja
U pecraypanuja kameHa, dakynrera NpUMEHCHHX
YMETHOCTH Yy beorpany je oaprana Tpe3eHTaIujy
»KOH3epBalMja © pecraypalnyja BIaJHYaHCKOT
npectona y Llpkeu CB. Anekcannapa Hesckor”.

Mina Jovié, associate professor at the Department
of Conservation and Restoration of Stone, Faculty
of Applied Arts in Belgrade, held a presentation on
the topic of conservation and restoration of the
Episcopal Throne in the Church of Sv.

AleksandarNevski.

Mumna Josuh / Mina Jovié¢

Komnera JoBan boxxunoBuh, MacTep mpeBeHTUBHE
KOH3epBallrje, My3€jCKH CaBETHUK U3 My3eja Hayke U
TeXHHKe U3 beorpana, rosopuo je Ha Temy ,,/[BoriiaBa
axmaja — KyntypHo 1o0po Peny6muke CpOuje”.
Vkazao je Ha mpoOiemMe, HAYMHE MPEYy3HMamba,
KOH3EPBaTOPCKO-PECTayPaTOPCKE MIOCTYTIKE,
TPAHCIOPT U CBO OHO Ca YUME CE CPETA0 MPUITHKOM
CBOT aHT@)KMaHa MpPU TI033jMUIM JIOKOMOTHBE
»Pechot-Bourdon”. OBa 1OKOMOTHBa je EKCIIOHAT
Kenesunukor myseja T: 34.2 um mnponmamieHa je
KynTypHUM J1006pom PemybOnuke Cpouje. [To3ajmuna
Cce OFHOCH Ha wu3jarame JokomMoTuBe y Ilapmzy,
a JlpormaBa akJaja W3 HAClIoBa y CTBapu je& UME
JIOKOMOTHBE KOj€ Cy jOj HaJeHYIH WIM PaTHULN
CouyHckor ¢ppoHTa WK pagHuli pyaauka Komyoapa.

Josan Boxxunosuh / Jovan Bozinovié
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Colleague Jovan Bozinovi¢, master of preventive
conservation and museum advisor, from the Museum
of Science and Technology from Belgrade, on the
theme of “Two-headed monster - cultural heritage
of the Republic of Serbia”, spoke about problems
while transporting it, conservation and restoration
procedures, and all the obstacles he came across
during loaning the “Pechot-Bourdon”locomotive.
This locomotive is an exhibit of the Railway
Museum T: 34.2 and it was proclaimed cultural
property of the Republic of Serbia. The loan relates
to the exhibition of the locomotive in Paris, and the
“Two-headed monster” is in fact the name of the
locomotive that was named either after the soldiers
of the Thessaloniki Front or the workers of the
Kolubara mine.

Bukrop Llymaxep / Viktor Sumaher

Munerko /1. Bypuh, mpodecop Brucoke Typuctidake
mxoie y beorpany, mpucyTHHMa je Ha Tpe3eHTalHju
00jacHMO TEXHUKE U BEIITHHE TPE3EHTAIH]e.

Milenko D. Duri¢, professor at the The College
of Tourism in Belgrade, talked about techniques and
skills of presenting.

Mutenko JI. Bypuh / Milenko D. Puri¢

Buxrop [ymaxep, CTYACHT daxkynrera
MpPUMEHCHUX yMETHOCTH y beorpamy, roBopmo je
0 KOH3EpBAIMjH W pecTaypaluju IpBeHE adpuyKe
CKYJIIITYpE.

Viktor Sumaher, a student at the Faculty of Applied
Arts in Belgrade, talked about the conservation and
restoration of a wooden African sculpture.
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