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technol -gie STU v Br
Katar2na Viz8rov§g, Milan
Jana Juri gov§:
Nov® pr2stupy k deacidifi
celul -zovickubbpiedheednial st \
s vyugit2m hydrotal
(predng8gka)

Eva Guzi ki@Eemwalkulotvd chemi ckg

technol -gie STU v Br
SoRa Malel kovg§, Jana Jur
VI astnosti papiera modi fi
(kr8tka informgtdagapdempad
pr2spevok
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Martina GYéysok& gkola vt
v Bratislave):

15:407 16:00 Z8sah do hmotnej podstatyy
podlogke s absenci a
(predng8gka)
|l zabel a Pwatjaovww 8ma(t er i 8§81 ov a
SAV, v. v. i., Bratislava):
16:007 16:10 Experi ment 8l ne met -dy hodn
procesu
(kr8tka inform8cialpr?3
16:107 16:20 Diskusia
16:207 16:50 Prest8vka
Mi chal Vesel I(,Fakatigra BRziekn
ul en2 technick® v B
Petr KlusoR, Lubom2r Kub
16:5071 17:10 Benjamim Bartl: N
NeviditelnlT chemickT k-d
archivsgli?2
(predn8gka)
Mi chal i Wryoswik|&chegnickm+ @ c hnol g
Praze, ®Dst atve cchhneomiocgki® r e
pam8tek),
17:1071 17:30 V2tNDzslav Kontek, Andr
I nterakce diazotypickIlch
na pap2rov® podl ogd
(predng8gka)
17:307 17:50 Barbora Pal(auysnaks§ VgkvoalranT ¢

v Bratislave),
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Janka Blagko Kriganov§g,

Problemati ka regtaurovani
fotografi?

(prednigygkuad)ent skT pr2s

Kitti Barviytshokvds gkol a vt
v Bratislave):
Farelam®@&l - gov® pozit2zvne fo

17:5071 18:00 priehOadnej podl ogHk
(kr8tka inform8ciigtpdzpad
pr2spevok
18:0071 18:10 Diskusia
19:00 Spol ol ensk® stretnu

Gt v r 23.03k2023

Mirosl ava Malnechhonvi& k § un
vo Zvolene, DrevS8rsk
Hi storick® povrchov® ¥Yp

9:001 9:20 drevostaviebi anal yti ck®l enkt r dpg
mikroskopie
(predn8gka)
Vi kt - ria (STeetcihmowvw& 8§ uni ve
Drev8rskaZuzakmud t\i)dhol d
9:2071 9:30 Fungic2dna % innosS n8te
pr2rodnlch materi §
(kr8tka inform8cialpr
9:3071 9:40 Katar2na (VRakulotvl8 chemi ckeg

t echnol -\yBradsla®) U
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Mi chal Leppan,KeRtaark2on al i KRu
Mi l ena Reh8kovsg, Alexandr
Gabl ovsg, Michal Oravec,
Ochrana objektov dedil st
(predns8gka)

9:4071 9:50

Petra Ur(pRalwl§t a chemicke
technol - gBragsla®)l U v
Katar2na Kul 2kovg, Kat
Michal Oravec:
Nedegtrukt2vny prieskum
v zbierkach s% asn®ho u
spektroskopia s podpord
(kr8tka inform8ciigtpd&apa

pr2spevok

9:507 10:00

Si mona K| @akplta eh8mickeja
potravin8rskej technol -
Katar2na Vi z&8dWcBallL k&g
Il denti fi k8ci a zmaklovad
spektr 8l nymi met - dam
(kr 8t ka |nform§C||g,t|udfe|m
pr2spevok

10:00 71 10:10

Michal Oravec ( S| ovensk8 n8rod
v Bratislave),

Katar2zna Kul 2kov§g, Al ex an
Gabl ovsg§, M8ria Bohumel ov §
Ramanova spektroskopia v prieskume diel
s¥%l asn®ho umeni a
(kr §tnkeor m§ci a/ pr2pado

10:107 10:20

Kat eSi na (MaSgrykowavuBiverzita, Brno):

Degradace sb2rkovich pd

(kr8tka inform8ciigtpdzmpa
pr2spevok
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10:201

10:30

D8vi d BdCeatmrkvedecko-t echni ck

inform8ci 2?2 SR, Br at

I nformaln8 podpora ochran
zo strany CVTI SR

(krg&8tka inform8cialpr

10:30 71

10:40

Diskusia

10:407

11:30

Pr e st B Rréhdiadka posterov

11:3071

11:50

Radka Zaj 2] k o(vlBn iBveenrgzoivt8n §
Bratislave),
Zuzana Machat darl@s, Zuz;:
Domenico Pangallo:
Listenie p apkumentow I ¢ h
(predn8gka)

11:507

12:00

Rebeka ZempN8ko#dB82 kni hov
Jitka NePBetal av ¥:Dezinfekcg
k hovinncdhT pomoc2 | emrn
r

ni
(kr8tka inform8cialpr

12:00 1

12:10

ZuzanaFarkas ( Bst av mol ekul 8rn
V. V. i., Bratislava),

A. Op8lkov§8 Gigkovsg, M.
M. Z8mockl, E. Vadkerti,
Vi skdimi nnosti mikrobi &l n
prepar 8tov pri odstrakR
z papierovich dokumeg
(kr8tka inform8cialpr

12:107

12:30

Mil ena Reh8kov§, V({auta J
chemickej a potravin8rs
v Bratislave), Juraj Kronek:
Vyugitie novich typov

v ochrane dedil s

po
t v
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(predng8gka)

12:3071 12:40

Martina GYysok@ lat vaumkaoh
Bratislave):
OdstraRovani e seSkwuarhd&r
nanotechnol -giou
(kr&8tka informgueidaapr

12:407 12:50

Ondrej (BWlregrEslo® nE g Martin)a

Ul ogenie dokumentov Slove
v historickejk | 2 me

(kr&8tka informgeueudanapr

12:5071 13:00

Jaroslav Sandanus ( St avebn8 f akul
t e ¢ h nunieeizit v Bratislave),
Milog SlivanSkbel Kri g
Silvia Martinkovil
Prieskumbi ot i cle®hotack®ho p
hi st or ikrovoV zpho h O asthtika
(kr&8tka informgeueudanapr

13:0071 13:10

Pavel Ku | e(MAC ETO SYSTEMS s.r.0.):
(Komeplre8n8§gka)

13:1071 13:20

Diskusia

13:20

Ocenenie gtudentsklch pr
Z 8§ v konferencie
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Posterov® pr2spevky

. Ladislav Reinprecht ( T e ¢ h mniverkit& vo Zvolene):
Dendrol - gi a Juleakhplinké svhAnny v objekte SNM
na hrade Mo d rKla me R

.Jakub Kad¥n¥okedlat var nl v Bratislave):n 2
Problematikar e gt aur ovani a polsychr§a milearml ch
zkameRgt udepmrtzsskple v o k)

.Jana Van(eAkrocvh§e o¥imtiga v k¥ A Wijtra), Eva Foittovs§
Rekonzerv8cia, stabiliz8cia a mdadljastgc

.PatrPai al Kkakufac hemi ckej a potravin8rske
v Bratislave), MichalLe ppan, Barbora Kali R§kov§g, I
Luk &&:1

Apl i ksScd lat r Smentyrmaly t ad imiker obi 81 nej kont a
papi er objdktonk ul t %ar neho dedi | st va

(gt udemt2sskple v o k)

.Jitka Ne(N&r od/rg2 LkRy, i hPorPeihaav/)§ vr ov §
Identifikacef ot ogr afmioskT dh z foT&archivu

.Mar ikKgol( Ar cheo¥®otga e k%A Witra), Miriam
Jakublinovs§

Rekonzer k®oizaraS8cia mogéklekadhska Bojn
Valy. 20217 2023

.Martina @GYys k@i Tat vaumk aBratislave), Zuzana
Machatovs§
Regt aur dielamipapi er ov e | ValdwalRegegsbergu

. Anastasiia lvanova ( P Si r o d ofakiitd, Mas&rg@ova Univerzita,

Brno),Gabri el a VyBkaol|l4illkmwBndov §
Pr Tz kikonysvat ®ho Mi kul §ge
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9. Mirosl ava( Damawigkz8vTmnave), K|l audi a DaRovV &
PeterHr i ¢
Archeol - gi a apovdy uvgoidtoiue i nterdiciplin8rr
na Slovensku

10.PeterOndr e(j lkov ¢ rh®@nmY%ezkeRQuM¥sz eum | et ect va,
Ochrana dural ovT1 ah k ok bpofirehiwletdckeh
techniky predv p | y v mi kppdmienkaeh STIMT MYz ea | et ect \
vKogichi a

11.S0Ra Mal ¢hkkimue Bemi ckej a potravSTug§rskej
v Bratislave), Kat ar2na Vi z8rov§8, Eva Guzikiewi
Milan Kr 8:1 i k
Char akt ema ¢zigfcii kma| n ®h ov ysuygsiiy@onalkitev i
interakciesr oz p %g Sadl ami

121 vana Mi l{&lyiso&kwegTat var nT c Bratislave), Martina
Gott Zwz8naMachatov §:
Bitka pri Lutzen
(gt udemt2sskple v o k)

13.Lenka Ler(vieyrsogukég Tat vaumeoh v BZaanas!| ave
Machatov§8Bi Skugowas

Regtaurovemiel a Janka Jesensk®ho z m¥:z
(gt udemt2sskple v o k)

14Lenka Ler(vieyrRsoguk§@Tat var nT ch ume,Martina Br at
Gott w&,ana Machatov§

Regt aur gnafikps ev T j aadotyn

(gt udemt2sskple v o k)

15, DugaBGrme g (Raliltac hemi c k e j a potravSTu8r skej
v Bratislave), Al ena Makov§

Gt adivimst paptera po apluirkg&diieniehzku
el ektr - -nov

(gt udemt2sskple v o k)
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16.Martin Poliak, ( St aviedk &l t a, tSelcohvnenivesidi@sy
Bratislave, Katedra UNESCOpreobnovu archideadktd esnivak ®h
Jakub Hanzi:
Viskwmui n§ch: a kpout8d nmad lEdradchranur u 4ch
zastregen2zm
(gt udemt2sskple v o k)

17.FilipBr §ni(cktlTaviedk &l t a, tSelcovnenicskkSs
Bratislave, Katedra UNESCOpreobnovu archideeddk i snivaRl ®h
Environmepotd®olbrye udr gvav e Onak ta Bac mietf e k t Yar

18Martin Gli(gulaivedkI foakenlstkds nuniveki® v

Bratislave, Katedra NESCOpreobnovu architektonick®hoc
MagdalK&naas ni:cov §

Obchogpm®v §dimmkBaSiavT znahe®i | st vo modern
ar chi t a&kSlovensku

(gt udemt2sskple v o k)

19.Zuzana MadWyts@k®iTat vaumk aBratislave):
ldentifik8ci &l orgd a&rki dlalr dmosjf arBa wy
pr2spkaplki k8ci i

20.Viliam Mezey ( Ar ¢ h e o¥.®tiga ¢ k.¥.A Witra), Matej Ruttkay:
Konzervsg8cia r@hdelteovn B btebxzaz®dSti 6r ol i a
(Radogpgirod | . 6)

2INi kol a G(pP68godB2 LkR\,i hPofvankka hna Shar ai , 4
Maregdvg ka NeParaV®wrSgv §
Test konsolidacepol yur et anov®ho mesekahu kni gn2c

22.llaria Quaratesi (National Research and Development Institute for Textile
and Leather, Bucharest), Elena Badea, Lucretia Miu, Cristina Carsote:
Green Leather, Parchment and Conservation Products for Archives,
Libraries and Museums
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23.Tatiana (HVvasak&dlat vaumk aBratislave):
Regtaur oneamwité nt y R arkdistkreakenpvojny v rokoch
16837 1699 od Georga Philippa Rugendasa st., datovanej do roku
1695
gtudeptdkpevok)

24.Michal Oravec ( S| ov enriBg lo ¥ a B @ Bratislave), Kat ar 2 na
Kul 2 k dlexéndraHo mo OoVé&r,oni ka Gabl ov§g, MS§ri.
Bohumel ov 8§
Mul tiingtrumest §p niye d e ¢ptieskuku ctiel ne h o

s Y4| a s nu@&hbnoa
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HERMES

LabSystems:s

MAC ETO
SYSTEMS

Dodavatel ethylenoxidové desinfekce

pro archivni pracovisté.
www.maceto.cz
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The Europen Research Centre for Book and
Paper Conservation-Restoration

Patricia Engel

University for Continuing Education Krems, Dr. Karl Dorrekstr. 30, 3500 Krems,
Austria, patricia.engel@donau-uni.ac.at

Abstract: The European Research Centre for Book and Paper Conservation-
Restoration was founded in March 2010. It was created on the initiative of the
community of conservator-restorers, archivists, librarians and other professionals all

over Europe, who saw an urgent need to foster research in book and paper
conservation to be able to rescue the graphical and written heritage more efficiently.

The conference in May 2011 with 150 colleagues from 50 different countries
epresenting more than the whole of Europe, gave the Centre its professional
foundation and direction for its work. The board and the representatives were the

head and the hands of its very lively body. From 2014 on, the centre was affiliated

to the University of Continuing Educati on
Kul turge¢terschut z in t he Depart mermwtfor f ¢r
Continuing Education, Krems. We have a "highest possible quality i for lowest

costs possible i policy". This is only possible due to the fact that all colleagues work

on a voluntary basis. We perform research, disseminate research results and
develop and offer tools both for research in conservation and practical conservation

work.

Keywords: Research tools, Conservation tools and information
1. Introduction

The paper will introduce the conference participants to the results achieved by
an international multidisciplinary volunteer community under the name of The
European Research Centre for Book and Paper Conservation-Restoration. Over the
last 12 years serious effort has been undertaken to help the community of
conservators and experts of neighbouring fields taking care of the preservation of
written heritage Europe-wide with tools facilitating the research, as well as address
issues coming up in the course of their practical conservation work. Still, we keep
observing that colleagues do not sufficiently benefit from our conferences,
publications, of our peer-reviewed open-access and ranked periodical, and
MuLiBiNe, our search engine spanning 30 languages to find latest publications on
book and paper conservation in 100 periodicals Europe-wide, simply because they
are not aware of all these possibilities. To reverse the situation, we have launched a
series of presentations covering these facilities.
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2. Figures

Fig. 1: Board and Representatives of European Research Centre for Book and
Paper Conservation-Restoration

Acknowledgement
I would like to thank the team who organized the conference in Bratislava for the
opportunity to present the paper and make acquainted all colleagues with the offeres
of the European Research Centre for Book and Paper Conservation-Restoration
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VT s | erdekdye gt r u krt & @vtnaethro§ t or s
v | s k umadrevenej soche biskupa s technikou
estofadoaichap !l i kd® e d a k a| pr@desu

Results of non-destructive restoration research
on a wooden statue of a bishop with the estofado
technique and their application to the educational

process

Dugana Ondralko K& rpalakdpiZizanaBlachat ov §

Vys okkSov Tat vaumecDAr ,ot §r s ki4 81d @2Btatslava,
dusana.ondrekova@gmail.com

Abstrakt: Predmetom tejto gt ¥ide £p ! siotbent i £ i kI8 e inknoehtov
vyrobegpehi fteahrkkow zdobenia p ol y c h ri - estofado. Socha
biskupa zo 17. st or ol je az(a?Zc)hovangal pogkodemejgi n§1 n¢
Yapr avPer.e i dentvzofui lorBamentov boli vy u givti® c edruly
nedegtrukt2vneho vEgkaWuBEr2ossda®htor nwptri2nos

nededgtr uk im%v nyc hfotografie v rtznyowHnnovidg@gkach
el ekt r oma g nspektiac ka® hpoo v r ¢ h u sebc dida s Kk o mpar$fci 2
vi sl edpam? t admogradig, k t odetd@iineodhaliliv n %t o i 18 % aachy.u

KO%| ov®l ov&8regtaur §tvolrsskkiimnede gt r ukmeétv-nay,
pol 2t tommagraff, estofado,pol ychr - mi a.

Abstract: The subject of this study is the method of identification of
destroyed ornaments made by a specific technique of decorating polychromy 1
estofado. The statue of the Bishop from the 17‘“(?) century is preserved in a
significantly damaged original condition. Several types of non-destructive restoration
research methods were used to identify the ornament pattern. The paper
summarizes the contribution of nondestructive methods i photographs in different
wavelengths of the electromagnetic spectrum on the surface of the sculptural
work in comparison with the results of computer tomography, which revealed the
internal construction of the sculpture in detail.

Keywords: restoration research, non-destructive methods, computed tomography,
estofado, polychromy.
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1.bvod

Nap ! dKatedryr e g t a u rna Vysokej (ak oV Tet v a u me @ Bratislave

sa dostala v z § ¢ pamniatka drevenej
s¥akr omn®h o

polychr -
viDiewtja2datvav an @7.

nsochya Biskjipa zo
storol a &dgld)

i mpor t povzaanh®& a bachaijeay.p e c i @ ri &k e8dpeanl2ynt htechnikoue

zn§ mped n § z v estofado (pomenovanie je zau g2 waGpani eV sku,
Taliansku s k *pod n § z v egraffito). Na Slovensku sa s t T ms@! sobom
prevedenia p o | y c¢ hstretmenee len zriedka. Touto technikou sa umelci sna §gi | i

napodotarn Bstne& t i §ind@ypol ychr -

mo v a n | Rrelredesi® c h § ¢

estofada s p o | ¥ vaan e stemperovej farby nau gvy z | § tveyrd Te gabvech T

kovovej f -

I N&s | eshromament pr e g k r a lréhweq farebnej vrstvy na

spodnmbliap¥i2 paidmio v o %l Okwem estofada je pougvit &mci
v 1 z d oobleyu aj puncovanie a | i n e §nrarDavao k o drdamentov. Socha
Biskupa bola podr obee®ai | n®dcdagtr ukwv?s ke pamocou

pol 2tal ovej

attdretgjgt agi afwowvandawclhnovld ®@gkach

elektromagneti ¥k ®h edlksykeaisnehioap.r 2 ma&onkr ®t nom

umeleckom diele n 8 mpomohli pri

robilit e c hn o lko goii cek ®
Pol yc hrnamdieke

rekongt zokt i ndrmamentov
pol ychrzkmioe,hthderrtteil i ®r u

r drgverejsoclywnaEBrsil & d n e

je zachovaenrnBal pogkodemejgi n81 n

Yapr ahe ud 9 8 mo sdepozitu. Po g k o dea) ®a mo tdrew® (praskliny,

absencia drevnej hmoty) ak r i e dodkiad.

K soche boli pri | odva g® 2t kkyt. mrajecihv e d edat®vanie i

17.st or oTledhmka p o u griatdigle jet ypiprekg§p ani @los ke hr -

sochy d a n ®dbdobia.

FIGURE CF A BISHOP
Polychrome wood with gilding

Spanish, about 17th century

Acquired by the Fine Arts
Gallery, 1930:40

mo Vv a

(Spaussh)

PROPERTY CF
NE ARTS SGC

Obr.la,b:dvagt 2 k k gopli® r i | enp @ods@vci sochy.
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138 cmyjf

68 cm SRS
46 cm

62 cm

(13em
i

Obr. 3a, b, c, d: detaily po § k o d @mamemtov predr e gt aur.ovanz2m
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2.Metodikavyugimnéadgt r ukmertv-ndy c h

Nei nvam®vtnedpriebehur egt aur §vd s & kd®iwe O knele
prispeli k identifikovaniu vT st adielhya r e k o n g p o § k © id ievaotfoe ha
odeve biskupa.

21.Fot ogr afeitc M®

Hl avnpm2nosdaompoudirtlizen ydeuhov fotografie pomocou
modifikovan ® hfoot oap¥ir i@ $ @l ekt r o maspakieumijecrka®y n ®
v Na koad s t nilBwset a v agnpRehcoi &filtle hot o a platr dstlThg to,
aby k a ¢ tb®@grafia bola pris p * s o lvidemig@ Ou d s koah(wr o0 z meddza? §
700 nm). Pomo di f i k 8 ci 2saV¥ wi¢heha ptaniadha awb j e krmerdiavfikre
zachytc@&vhaiienov ®dpekyyk y r o z me 860 2a g 1100 nm [2].
Okrem vy hot ovfeomtl @die a§ s I12ediinlee ich & § r § post@rodukcia
vpol2talmpograme. Pre %l ely vismeuwmpyugmbdi fi kovan
f ot oa pCanorg 11200D a viacero druhovs v et e lzdnojoe (WV LED lampu
Fabrizoods po | oCHE®S é mi t u§iYecrdampy s t e p | § mar o vik a mi
teplota chromatickosti 2000-3000K a st ude ndlimit o v ks a taplotou
chromatickosti 6000K). Fotografie boli farebne vy v § gpemo8ou k al i br al| ne
t a b u (XRight ColorChecker passport). Z & b e snye vyhotovili najprv vo
vi di t e pektran (VIS) pomocou obj e k EFSvi8 i 135 mm, makro
0 bj e k(EF5B81mm) a USB mikroskopu ((DIGIscop so z v 2 | § &0xE ma |l e j
sme vyhodnocovali s n 2 mk yultrafialovej fluorescenl n e fotografie (UVA),
ultrafialovej reflektancie (RUVA) a infr a| e r vfetogefie (IR). Pomocou
postprodukcie sme dokon| pedhbvT 8 v @Gpyo,r § #h as ®b aj
obrazy vo f al o gina rcth Sprdcovanie obrazu vo f al oghilac b Sa& h
vytveépal 2t alpogranemi e g afn@ rme blnd ct§Dwrazjez | o g e
zosn2mbyi dit spekirespolu sos n 2 miproWVA (false color i skratka
UVFC) alebo IR reflektografii (IRFC) [3].

nl

22.Po| 2t atbnwoyrgfia

Vr8§moedegtr ukvtizsvknudnbliov y u ¢ Bjt 2Bbrazovacie met - dy .
Socha Biskupa bolas n2 maaRB8 di ol ogdd & lv @mvrzitnej nemocnici
sv. Cyrila a Metoda v Bratislave s pr 2 s t Biemensn® O MA T O MPErspective
( R§di oslr.e).gNaaochebolos pr av elfi0i7a ki § Isnny2crnflotk gsa ®a j ¥
prezeratSr !t znydvoj rozmadrnli h am&rkroynoghthr ik ci § c
axi 8l hejon8sagit 8dbm &y * z n B lzobrazeniach. n a | snje
v r & m@astprodukcie vytvorili 2D di gi tr&lkroyn gt r 8 & i o dORR)mMa
obraz ma xi m§intereify §i ar €MiR) & diela. Z 8 k | a ghra®etre pre
skenovanie sochy biskupa boli: 130 kV, 25mA (topogram) a 110kV, 23mA, 34mAs
( k a gadXii §rez). yK postprodukcii bol p o u gfieewkr Sante DICOM Viewer
Lite.
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3.Pr 2 faiagrafieprii dent i £ ik|§ & erRamentov

Samot n®engt au rporveadnci hushdCbakl pozn@nie s p oksi prevedenia
techniky estofado. Najprv sme fotili dielo vo vi di t ep@kire fvIS). Det ai | nT
z§ napovichu n8ms | %@ | nmAa rozpoznanie druhov r a z nR tt 9 ba®
pougpripunc o waamentov. Vo vi di t epdkir® sme si t a k tponeolli
bol nomtri m ospetzlé&nampamshuedela. Pol yc hrsochyi a
biskupa je prec?spnacov am®.h ®& r ob ndetaily zdobennia boli
odhal ag@odrobni m nevinsvlammo ny m

Obr. 4a, b c, d: fotografle vo VIS z dalmatlky z OaS/oabj eoh1118’-1\85 mm, dva
z 8 b esmgkroo b j eoknERSWB5 mm a vpravo detail z USB mikroskopu zv 2.50x.

Na diele bolip o u g3dtuypuncovagsdthbvgwe Okms § li nvar o
raznice a hvi ez diragnica. 8P 8 s kvetov na rochete t vokémbi n§ci a
techniky estofado a puncovanie (dve v e Ok o ¢ § i razei¢e). Pozadie za kvetmi
zdobia mal ® pr e g kkruyp € v B d ®Y makro @otografi). Priestor medzi
t T mipt§s mastkietmi je vy pl nkeodi z ontp§lenyykmiab § viaanrTammii .
V spodnej | a sdalmatiky je vzor ko mp | i k o vokrenmefj 1§ & r, 8§ drmamentbv
satunach§8dzazjge omet tvarg o r i z o wiho§kly. n\etejto | ast i
sa okrem estofadau p | a tt Ruikjtpeaneoganie.

Obr. 5a, b, ¢, d: fotografie VIS narochete: z Oan &bebre g nd mj e k ketlw o m
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vzorytakmern e vi diaeVvBSjo st r ® msvétlen®prez v 1 r a zrneelnii &f u ,
VISsmakroo b j e k i tna bké Yagkpyl o ¢ m@dzitornamentami,v o On T m
okom takmern e v i d ia ypeadru® § gpknaovaniaapr egkr adgwvoamni a h

kr ugnep @ z &kdr%e t i nveowoV \cphocese v T r debhyologickejk - pi e

Fotografia ultrafialovej fluorescencie (UVA) na soche biskupa n § m
pomohla i d ent i fvdrla oniestaSv T s k grnamentov. Biela po | y ¢ hna- mi a
rochete je vo VIS pokr yhtrSub2dmepozi tnrginm s okrt,orzlakr T v a
prevedenie or nament §1 n¥ UVAsdhiedhp by y ¢ hz v Tnri samli d tas
f - Ina raiestach p r e g k r dabebnejivistvy je v tmavej, takmer | i e rfarbe,

V N a kt@muto kontrastu sa uk §z al i krmaménty ma dal@atike (obr. 6b).
Rovnako sa z v T r aazlnd p gadedinovali ornamenty na dalmatike avonkaj gej
strane bi skuppk @lydhaspone pl uv je&¥IUVA | i t a tne§(pnilHsS.
Ornamenty s ¥d o z d o bteenn& bielymi ( | u mi nviUVAuag | blr.:6a) a

|l i erhy mi ami

Obr. 6a, b, ¢, d: z O alumniscencia bielych | 2 wUVA, v strede porovnanie
vi di t evébrow\sUVA a VIS, vpravo reprodukcia vzoru goliera| a sdchety na
technologickej k - pi i

Na mitre a O a vl eaj sptl iu vda fiiniscenciou z v 1 r azme |l iosvoslkom.i e
Ten boll ok 8plonzeo r o vajprie Om i t spékirep anv g prikUVA fotografii sa
uk 8 z@dpmw,k r Takmer ¢ e Ibigkupovu Oa vstranu p | § gES@tzer et e Onej ¢
sa miestav T s kwpskwu k § z(a leir v @anobraze vof a | o gfnal rdblf§Is +
UVA).




Obr. 7a, b, c: z O aWi% UVA, vpravo obraz vo f a | o ¢f nal rcblz8J&/A (UVFC).

n al gtypom fotografie je z 8§ b @ WVA reflektancii (RUVA). Pri fotografo v a n 2
je potrebmi® shanmbédi f i kfoowtamd filkd 1 ok ujvsdét e On?
ainfral ervegnvar eMmbhasn&t er iUS 190 \ar absirbeje a na
s n 2 mksa zobrazia akot ma \R@xdiel jeb a d a t rea nifbielych pigmentoch
kedy m* gemeozor ova$S reflaxiuwy glavéne belobe (navi sl ednom
| i er no bobragd mant Siela), k Tmmi nkavg§t §dabBsor bug %
visl edmnemn o bbragel soinma WPV p pade Sochy biskupa sa obsah
olovenej beloby zobrazil v s n 2 mkwRUWA nai n k a rapréchete. VT s | ezd o k
RUVA fotografie bol ne s kg at v r djechdmickot echnol odt k&% eom
olovenej beloby v n§br us¥Ycadmto pr 2 p alepezit znal siler es Oov al
f i n gI8 i gtak bola fotografiav y hot cavimieBos ond8gdgnom od&str &n
obraze vo f al o ghAchBUWWHC) sa zr et e Oskenjragtiiliepr e gkr ab an ¢
vzory na rochete a miesta, kde je v T s kdgpbzitu naj t e gmajpt vodn %
bielu farbu,t a kigdee nt iztlobeni8jej asnej gi a.

Obr. 8a, b, ¢: z O afetagrafia vo VIS, v strede v RUVA a sprava FCUV.

. ! 3

wf;&;_ | PR,

Obr. 9a, b, c: n8 b r ziestofada narochetep r e v e d bielad Fadou, fotografia
n8br wWVutak akoprif ot sochy ajtusaf - lzdbrazuje akot ma W8 k a z
olovenej beloby v bielej vrstve na rochete.
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I nfral eeflektegrafia (IR) vni ekopizpachbogbypSr2noapns
nasochS8r sdielgch.hKe d gl Yaga j mma odhalenie u h | 2 pomghla
zv 1 r aukaepis Bi eu farbou. Na soche biskupa savIRzv i r ama®ovan®
| i ed & evb k odmamentov (v UVA fotografii sa z v T r akbiel il 12 in ale gj ,
zre ni vk y ®iskupa. V diele nasvietenom vo VIS s o s t rsitnu d e svdtlom,
saz v rildg 4 R kaovitlpod depozitom napriek tomu, § ena soche sa v priebehu
fotenia st 8 Inea ¢ h 8.dSvetld presvietilo vrstvu depozitu | 2 nsa uk 8z al a
autenti ak&@v & b(woovtSSaf i a IpadwrStvou depozitu jav2 ako hne d §
farba).

s he == ‘,‘. A R
x AN <

0 VIS, v strede fotografia v IR, sprava

Al

Obr. 10a, b, ¢: z O afetegrafia dalmatiky v

VISsost udesvdilamz o b r a md ji % dadosit.]

Obr. 11a, b: detailn § b ueswfadasf i a | pigmemom zdalmatiky(di gi t §1 ny
f ot o a@LYMFUS Camedia C7070,e pi f | u o r &pscleanr| imikeskopl
Nikon, Lobophot-pol, z v 2 | § 800x) ®&t: e ¢ h n o Iko gohizcakv&stofada z
dalmatiky narovnejpod | o g k e
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Tab.1: Uk § g ketejs ®ezij edn @dtadlusmodi f i k ofveatndarpar §t om

- EE

Red é¢hammel




4. Pr 2 pood 2t atormogmafje

V Naksan 2 mame dii ¢ 2 nGTkpyrn? st rkajoormi,u g RGagi areni e,
sme dok § maeliinvap? es & YoielarSv n Y4t og tnrvu kdiekraujeho
podgkodaenwinikl,aj3Dz § z nyadimlavr * zngowr choviiehOadnl c
| pol opr i e hobrazedniadhcDielo boloz 0 s N2 MLT@r 2 st Siamens m
Somatom Perspective, k t o r ®& 0 k aver8 gantry je 68 cm. Socha biskupa
sang§mlop?2stvogimzervou len ni ek onilimetrov. Pr § vte je
jedna z nevi hmedi c2nskych tpmografdv i dielathcvh2 | g2 ¢ h
rozmerov. V zobrazovacom polin § mreto c h T blaa sdboch r Ykbi skupsk ®h
pl § g5 podstavca. Z CT s n2 mbdi v postprodukcii vy h ot oaj 8n ®
z8znamahy gi t €k aggtrrsudkilongir a m.

Obr.12:s n 2 maliela pomocouCTpr 2 stroj a.

V detailoch sa vyobrazila ¢ e | v&n %t ov InsBavdiela a t i egvrch
pol yc h Sochaibiskupajer ez azn §i e shkusocdir e vPrne.dmdj va | ¢2
dielbolzv n %t ostranyeyj y r e zda ko r T N& mn o h T noigstach dosahuje
ve Omie n k¥ ¥%bkjaednom bode autor musel drevo z v n %t o stnany j
spevmzi§p | atalyu sa prerezanie na povrch prekrylo pred nang§gan2 m
pol ych Napmri ediellboli potom| e p epan®coudr eve kbt ANaolvg i e
kusy dreva 7 kus u z at v § zadnpa®Bt@nu sochy a obe strany bi skupsk®h
p | § gd8l gliec smerom dole). h a | spofe bolo mo g rP® z o r wmiests r Yk
(medziz § p @ satl 2ark SPrave nih o sjerl a p a d wowt?T| gnéeje zo zadnej
strany sochy. Pravdepodobne sa v diele nac h 8§ dviaadirndov dr evokazn®h
hmyzunaz §kl mdenye®kwislt ét otwoiow Brevom§ viacero h R |v
miestach ich vT s k pracovala aj pol ychma povrehu, d* s | edlodm
s Yv z ni k praskli®. Socha u gv minulosti bola opravovang, ol onsved]| 2
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mno gs kimawv aj ni e k tloerp® sp@e. Pol ychrie maahovans§
pogkode rarebneji vrstyy aj vI padkav edopoddadu. VNaka
3D zobrazeniamsan § mr es nek § zlaolkia | h R Blincovespojov, k ol 2 ko v
at i @dfysyornamentovnag at e .

Obr. 14a,b,c:v Oalvioer nab i &Da a 2 ntkzehlavu i okrem klinca sa zo
zadnej strany dielan a ¢ h § dvzeaQk¥®o d b po ldrevpkaznom hmyze. Ob § z\w k
strede zobrazuje hust®| a sditela v palete Slope: in k a r (nz8et | & mitfa)s vlasmi
( mo dm & jyézdielnu hustotu. D! v o dj@aisah olovenej belobyvinkar n 8§t e, Kt c
jes Yav izsalcch o Wanlave jet i Witecz o br alz e n ¥ arbowpre
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n aj h u soblasfi. Preve sav tejto palete k v Isvojejn i ¢ lgustgte nezobrazuje.
Naobr Swplawo jeu k § gak B &2s n 2ywkzplecia:p! vodm®viol®2 ky
sp8jaldinokusy drevd®zk t orjdsochaz | o gein&r \§é p ®abiazili sa

aj spoje medzi 3 kusmidrevavr u k § anto dgr2®.k y

Obr.15a, b:v Oaanoi §Dr a 2 ntkzauky:klince ( or an (pmskily(,zel en§) ,
spoje( mods®yznalep®bhami.e kt mestachiedr eveod i |
veOmi tlemtesnd podp ol y ¢ h rVpnavo axui . § 2Dnsan 2 ntkzadalmatiku:
vz mer a mbddechjeh r Yuimkoas ipdd@ o | y ¢ h riba 362 e a 2,18 mm.
Nasochejeajo b | kde &r e z Iprérezal a (napovrch, p r i |z@zadnej strany
san ac h §sdmev R prelep.c i

4.1. Zobrazenie 3D pomocou CT 1 VRT: Volume Rendering Technique

VRTakok omp| e xm§ di memzikom§lt geaekije ¢ a lpfjemd §t ,
nie iba povrch. Z§ zn@moblasi nedegtrukteyvmeh v bsk k@dho
d! | e gnodalitou, jednak pre mognos&hov §vwainritau§amaglchgi i
soch §r giklymohg n o585z n a mestava Siela pred r egt aur@yp@an2 m
Romaevni ekt pripaprepeeva ajkhl bgepl VEekytwodnT ch
pol ychlirizng 7 o rsRkjuen diStervereie na diele [6]. Na CT pracovisku
sWpol 2t alprogramenk d i s p onzn2ochBB v i z u a | viyzt 8vc8iz BAW ®
d&pri m8rrrepre@u dsetoRale ni ektséw ®oda@re soch8rske
diela. Na obr 82k 16 je uk § g gigich r * znB@ hobr aPeanie,
p!vodmd epre®@obrazenie k o sviGu d s ketera preto sa na CT ukazuje
naj mpévrch pol ycé naandc h §r gliglacke h ten je z vy | ahustotou
p o d o bkedtiam (obr. 16a). Je v h o d pré uchovanie virt u § | anregle- g i
povrchu diela a t i epje z 8z nasmvu diela pred regtaur oXan2m
povr chBs8ziochhr asnes ¥ edivybgener3Domazpl vodhésgi ac
previ z ualpD%é& o tkamiva (obr. 16b), kedy savov 2 | gnieed o k Sogdul 2 gi S
rtzhaes!t ®@smaipovrchu sochy. Ni ¢ geénety ma j Wi e davbu, stredne
h us obiasti mo d rfédbu a miesta s naj vy @gaenadtau maj bielu farbu.
Naj hustodjl @av &upwil y ¢ hsochynbiskupa je i n k a rOkrént toho
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s % o k 8hl unsemi&sta na rochete. Obe tieto vrstvy o b s a hailj o/ éeatobu,

kt om&naj vyhusjotuuzp ou gipighmentov. Li astpt inehOpaémT m

obraz ur | eprd m? k ktanivo (obr. 16c). Na soche biskupa sa zv T razni |

ornament p o | y ¢ h rale mjidea, vzory na mitre, vo Onbkom zle | i t at e On G

k vt poirchovej de gt r WNactirians p ar amzochl sa lzase vykreslia

oblastiso d | i genztau ako o k o Imiatt Te voiv&lYdbjekitu (obr. 16d), t ak ¢ e

ak sa vdiele nac h § dzmitYoarnno@n§ i gerncal okal i(zvonwaDr n®

tmely, a d h e z ¢ wmigste spojov, dutiny, hr | eNa.s n2 mk éiskupa sa

uk8zalo mno gsh Riko vn ¥%dreva ( podnbak r oc h e nuird ke@rihoa

dreviny sa j edno8 cypr usdrevad kt ors®vypl nezdu®hom.

PozorovastZaOnge tdutiny a per f o p& &linbech a kol 2.k® c h

poslednl mzobrazen2 mur | e npfenk o v oiv®p | a wttefet lyl o v eidme

vizualizo v arfiesta kde san a ¢ h § ckzoavjokkin@®, m* g e me licht8arah Ob k u

prieniku do diela (17e). Je to typ t r a n s p a r ebrazunp®hvog e tokbyj e mo v ®

d § tsa i ¢ genamitou. Nas n 2 nzk sochy biskupa je celkovo 21 klincov.
/B

sty = Inkarndtie najhustelil Polopriehladné zobrazenie — ornamenty Priehladné zobrazenie te, dutin Najhustejile oblasti - klince

Obr.16a, b, c, d, e: VRT (3D) z CT 7 Volume Rendering Technique (5 druhov
z 0 b r a:Z%arz 20)agereruje povrch objektu i anal- gia, b:ro z | i dignzify &

i nkajen&jihustpe|] gpr i eth@zedani® vi r szomanent,
d:pr i e h Gabcapeie i h r | datiny,spoje, e:naj h us kliscp.g i e
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po g k o d eamnbroehtovvo VIS vzorv T z d mibywjel i t at e @a &R g ?
Ti end geme i d eoarnamentink golieraaSkvety na rochete (vpravo).

5. K problematike techniky estofado

Estofado je ¢gpani elvdikyapznal ujdickior at fechmku
pregkr abz8wdchnej farebnej vrstvy na z | a(tri/e s& st r i e b oi rnnYAa,
kovoVvY)za &l el whkreslenia honosnej t extrdp ®dobRdj &b Ej
br okI§8ithodv $d doskovej ma Obae drevenej pol yc hr - machean e j
Synonymom slova estofado p o u g 2 v & faiansku je pomenovanie sgrafito,

k t oale®dkazuje nast amevt - @dlkur abbhmrieagkr ab §¢ & §yisana¥c u
keramike, nes kha n8§st enmaedb & §t technika bola jedna z
najpougdg?viaemreq miz ahll dioByzanci. Naj st pmr § ik egeafity
nach§dzaywmed. st orwkefzi [7]. Na rozdiel od Gpani esasalea
dekor agtzpvineyg k r a v Faliansku aerozvinul v tak v e O knierg, a v § a k

v T s keghhiky v 14. s t o rnalp?r 2nkt a b u GroavOehestovanie od Simone
Martiniho (g a | ® rUiffimi, Florencia), poukazuje na to, §ge pol i at ky
pregkr abtéhnin jmo g nv® d v d&iansku na t a b u O onval &cbh§ ¢ h
znal siletako v Gprielsku [8]. V niektorl c lkahr anikKmiThcgholz | i guj ¢
techniku estofado na pr e g k r a bpfbeha novhamentu a esgrafitadom
oznal luij e Prrrew k r a bf Sawr aenvhitvu. Esgrafitado tvoria zvy | aj ne
r ov n o blezym®el kRuhy, vinky, bodky | in e k o n ealabesky. Esgrafitado

bola s2 c2j e dn od ueghmikag estofada, ale nesksapoug?z2 nal a
pozaplkogwyer y tofnanfentov estofadom i kombi n€e ¢ am? &
napr 2tkvl adrdi 5r r8d tn@ak ako je to aj na prezentovanej soche biskupa).

Tento druh vT zd sy Gpani enlesvkyuviénjna lt a b u O onval &cbhSac h
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s 0 ¢ h 8abehbol aj s ¥4l a s abohitektonickej v T z d d b yadstavcov, konzol,

bal usn e |8id@d to® gSuoy vrchol dosiahol v Gp a n i elPeriigalsku, kde

pri vT zdokbaet e dimeécl pokr T w dardku k a gddetail archi t ekt ¥
Po d o b rslbvom v nemeckom jazyku je "staffieren”, t. vy zd oaleip$.esnej gi ¢
vyjadrenie techniky p r e § k r a lv 8emeckej lai t e rnaStj Aresgmp@d n 8§ z v o m
fassung alebo fassmalerei [9]. V tejto oblastisadruhp r e g k r a beghwmikyp a v 2

s k! mko rarita. Nak o Omkao Slovensku t i erigbola na drevenTlch
polychr. - movaoh g deshnika vyug2vae@§ani gped®f i c
pomenovanie. Ke d g ®ocha biskupa je pt vodom zo {pmeemenael s k e j
oznal ¢ohhiy pr e g kr abofhamemu e k o v ofv-¥ni8 z v estofado

junaj pr evystidygjed

5.1.Rekong t r u lormamentovnat echnol od&i- pk 8ch

Na z8k!| awdgeet kT ahor m@tco risie zstli pol| asl s kumu,
gtudent i raikon d texogpo[10]. S k Y29 &me robili na r o v mddky,
preto sme si museli ornamenty z plastickej dr ap @r e e odoipd ogn®ho
zobrazenia. Pr a k t i préve@emiu pr e d ¢ h 8kdrzeasl egbt n“&Ni§es.| esthe e
pokr aliawdlgasiekalepen? ny § zsyglejom kvt Ilieppgej Onlkriedy st i
nar ov povrch. Na g § zhol aplikovan Tni ek o Ok o k r & & todkldd z
plavenej a gamp an skiedyj Pred nanesepdimentu (okr ova®ho
|l ervem®&hHegans &I & | iglgjomin bola krieda z ai z o | vkarnsgl i | 2 m
glejom. Povy z | &tven 2 Ppovehluzsme naniesliv aj etemperu. Vy s k ag al i
sme osem r !t z n yeceptov, n a k 0 Gi& b a ¢ detept na v aj e tempéru je
vhodnapr e g kr ab/giekatnd relrc2hp atdmperhpomaly v y s y cdleaq %
savyl upriuydgk r ab &veanrkd % tkit 20pol®na soche p o u guotv @ Ok e |
miere. Prini ekt 6 e’ mpk h&owcpmhr 2 n ovsyrh® t oonane tesne po ich
nanes(leaRar ewstvg Zatiahlafi 3 naopak prii n Tsabplatiop o | kleR,
| iviac d ngre | e p gyeretie. Rovn a kréceptsavni ekt priphddlkihgne
s pr 8aj gti zmene pougi lp@mantu V minulosti sa pred nanesen2m
tempery mohol p 0 u § ZAj\cesitak, k t osa apllkoval naz| a&t-%liaualoz | epgi S
pri OnaajosBmpeiy na | es klov opoVrch. Na pregkr absB@ani e
s k Yasritlzime§ s t z dreva, kovu, skla aj plastu. Naj | epago eved]| i |l i
obyl agdm®v em®& t r YAhSasnt® wjse ale®o p | oegpnisp ! s o b pra ®
sn2 mavrtilegplcthédkopr w&pr e g k rlaibrad &eshaaornamentu, a ¢
n §s | esd B e 2lmdochy ornamentu. Pomocou r a z sa?Naa | veojy puncovali v
pregkr abailnclpwdh§ c.MNakoniec sa ornamenty o b ma Giolviane § r ny mi
bielymi al i er nly2miipeemd d ! neaie plastickosti i svetlaat i & R
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Obr. 18a, b, c: v Oaavestrede u k § gkkrae s e tynt Tk # d e vptawv ,
rtzm@stmapjre gk r alpuncavaniee

Obr.20a,b:v Oarvaon § g empergnaz | & t- Yvpravo proces
pr egkr a pléghyamamantu
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Obr.21a,b,c,d: v Oadetilor i gi m&Il y e hinaroohetea dalmatike,
vpravot e ¢ h n o |repmpdukcik ¥zoru z dalmatiky

Obr. 22a, b: z O adveafotografieo r i gi m @& k @ joeonl eyjc ha vpravo e
rekongtvaoukltii ak u p s k ®gafechnologickejk - p i i
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6. Z8ver

Obhliadk oviei nvav® vk gieta pred r e gt a ur vovvae @ knieie
prispel k d e t aniulpoz@aniu p o | y ¢ hav m¥te ow Tnsetj adreveryej sochy
biskupa. Ti edgpomohol k i dent i p o §E o deodamdntov na jeho
odeve. Fotografievy hot owrelnz@nythovdiGghk et bkt romagnet i
spektra n § mu monidi z2 s k&S ad m@ o r mStave aiela n aj ma jeho
povrchu. Ichpr 2 md ssvav 2 | gmigre pri pi sbianbr pamiatkam
vytvoremal ml §t e nloipapierovom nosi ki g afotografovanie
soch§r sdiey cthakt pe § n Sneho no v T cpbznatkov, kt o rs@
ngsl edagpsr epasjvilS | eidkman 2 t atbnwgradi¢ na dr evenT ch
soch8@ihadinmBededgtr unett>2dmar i h§ ga&b k pozn@nie
soch§8r s #digdah mko je medi c 2 rnommbgyaf. Ko mpar 8rctizany c h
nedegtr uldiufow m ¥ 6 R upreut r oj r o dietaem ®mu mo g R tietoe
infor m§ci e zBesk&eaflouaut ent iucrke®heoc ki®h 2 skan®
znalosti n § m i pofohliprivy ul ov pracesewv r § moyit v8hiasat ari ckl
t echnol okg ipodditcuhd emaKatedrer e gt aurovani a.

PoNakovani e

Radi by sme p o Na k cKwd Iti%ar endey k a lgranéoyej a g e n t Ministerstva

gkol svedya,v1 s kumug p o r Slavenskej republiky, za podporenie
projektu s n8§zvoml nt egr §medziodbor ov &hlos k u muo
edukal n@rooaesu r e gt au ekonzeavovanm(KEGA i | . 005V GV U
4/2021). V N a kpaojektu bolomo g e@ k Yma Kafedrur e g t a u rpoovt ar neiban ®
vybavenie do f ot o atpelvl @1y nedegui sukulfar me § Ggehd o
rozvojajve d u k a | procese.
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Modi fi k§cia tan§8§tovich wvr
kor-znej odolnosti gelezr

Modification of tanate layers to increase the
corrosion resistance of iron artefacts

Roman KogSr, Matilda Zemano

Fakulta chemickej a potravin8rskej technc
812 37, Bratislava, e-mail: roman.kostur@stuba.sk

Abstrakt: Tan8t ovani e patr?2 Kk postupom, ktiorT ¢
Ochrana artefaktu je zabezpelen8 tvorbou
vzni k8§ po aplik8§cii tan§tov®ho roztoku na
artefaktu. VIisledkom | e nerozpustnsg Il ier
predstavuje bkhohraniu. vogto vrstva vgak bl
neposkytuje bari®ru voli vli hkosti. Jednou
je pr2davok hydrotalkitov do z8kladn®ho t
kor - znej odolnosti. €teOamnipclBcel det Mo $add u
tang§tovich roztokov s pr2davkami hydrot al
vzor ky. Pripraven® vzorky s a charakteri z
cyklicklch testov v QUV komore® Mervalzau§$
zmeny. nal ej s a poug2val a a n a |ORamsanovejo v r ¢ h
spektroskopie. Zi sti |l o sa, ge pr2davok hydrotalki
ochrann® vlIastnosti modi fi kovanTch povlako

KO%| ov® tsalnovt8:, hydrotal kity, oceO, QUV kor

Abstract: Tannating is one of the procedures that protects iron artefacts against
corrosion. The protection of the artefact is ensured by the formation of a protective
film on the surface, which is formed after the application of tannate solution on the
weakly corroded surface of the iron artefact. The result is an insoluble, black layer
of ferric tannate, which provides protection against corrosion. However, this layer is
often cracked and does not provide a barrier against moisture. One of the
alternatives to improve this procedure is the addition of hydrotalcites to the basic
tannate solution in order to increase corrosion resistance. The aim of the work is to
study the protective properties of selected types of tannate solutions with additions
of hydrotalcites, which are applied on steel samples. The prepared samples were
characterized and evaluated during accelerated cycling tests in a QUV chamber.
Colour change, weight loss, visual changes were measured. Analysis of EDX and
ORaman spectroscopy were performed. It was found that the addition of
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hydrotalcites has a comparable effect on the protective properties of the modified
coatings.

Keywords: tannates, hydrotalcites, steel, QUV chamber, iron artefacts

1. bvod

Z8kl adnim predpokl adom predOgenia ¢§ivotnc
s ur|litodi Eubtitsickou hodnotou je zabr 8neni
degrad8ci e. Degrad8cia je z8&prilinen§ pts
kor-znej odmilaonlmsait ggfedletzov sa poug2vaj % rt
sa najlastejgie aplikuj¥% na samotnl povrch
minulosti t8to ochrana zahRRal a rodgzenter etnriae

| i st®ho al ebo mi eronver cshkuo rgoedl oevzann®hhoo ppr e d me t
br&nila swvykhkok&ou.sNaj|astejgie sa pougz2v
voskovagi vz c, mel asy, ¢givol2dgneho tuku atN. [
pred kor-ziou geleza oskvteod|®hlo sspal swybt, v §pracan
poviak napovrchuspogadovani mi ochrannimi vlastnosS$
Konverzn® povlaky vznikaj¥% reakciou kovo

sa kov polas povrchovej Ypravy nachg8dza. U
chemickejr eakci e, ktorej visledkom je vytvoren
vypl Tva aj zl ogeni e pr2slugn®ho konverzn
obsahuje aj chemick® zI| %l eniny, ktor® vzni
viacerTch zlogpkOmouletd®hotradi | n® postu
predmetov pred kor-ziou sa rad? aplik8cia
tan8§tovani e. Tan?2ny S Va préhenmin®k ®hwmi es Oa
predstavuj % esteryadcklyasreil dtovanie gradstagjeproces,

kedy sa na mierne skorodovanl poyvreadmegele
viacerich vrstv8§ch roztok tan2nu, ktorl p
zabezpeluje vytvor enioec htraannSntTonvi® hvol siestitoml caskSua 1

e teda ndricezmumstvr&,tva tang8tu gelezit®ho,
or - zii. [ Selucksg, 2011,; Maz2k, 20147 .
T§to vrstva vgak blvaepoakyéupepbask®&n§

=~ —

nal gou nevihodou bTva diksskudirbzd Infl e rvnzaht Favd
vyl epgeni e tohto postupu | e pr2davok hyd
roztoku za % elom zvigenia kor-znej odol no
skupinu ani-novich 2lov so vgest T TsaefNhm pou
(M"M)X(OH)“(A"wn) L w3 kde M je dvoj- at r oj mocnl Akat iann - @
umi est menlziwrstve. Najbedgnejgie pousdvanl

t.j. MgsAl2(OH)16COsl: m#D [Mahajanam,2005]. Tento pr2rodni mate
vNaka svojej vrstevnatej g@gtrukt Yarnei -pnoyd, o blnoe
dilegit§ kwbDadteskaSoezhrany kovov voli kor .|
konverznlich povliakov na b8iatlhr nadetlos an2le
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zliatin8ch [Fernandes, 2016]. Nesk?tr sa po
bg§ze HT aj na oceO [Buchheailtepl®hd e BUals
konverznich povlakov na oceliach pomocou |
Nguyen. [Nguyen, 2019; Nguyen, 2020].

Kombing8ciou tTchto dvoch pr 2hydoothlkibwcda mat «

priprav2 modifikovanT tan§tovl roztok, k t
vzorky. Snahou je gtudova$S kor-zikunadol n
geleznlTch vzork8ch, ktorlT sa n8§8sledne bud:ée
CieOom prs8ce je @Getdinmimchl azomniosk 2upravenl
tangtovl mi vrstvami. Pripraven® vzorky S
urTchleyHllilcihckT cQUMY elst mor . Merala sa fareb
vizus8l ne zmeny. Vzor Ryt geamovejed miplodo ama ll i

& Ramanovej spektroskopii.

22Met odi ka pr 8ce

Experi ment bol rozdelenlT na tri l asti. F
Vzorkyzuhl 2 kovej ocele sa pripravili.i t ak, ge
na rozmer 50 x 70 mm. Narezan® vzorky sa
procesu:

1. odstre8nemliit®ho mnogstva kor-znych prod
gmirgOopapieha Parkside so zrnitosSou P

2. oplach a odmastenie s detergentom (Jar),

3. oplach v destilovanej vode,

4. odmasteniesacet - nom,

5. vysugeni e.

Vdr uhej | asti paz2 pursakwuat olsmadlya roztteakhgw/ s

pr2davkoamgkHTadln®mu tan8§tov®mu roztoku. Z§Kk

na z8klade recept¥%ry p20®a Pahi k&§pagD+29 bO

75 ml Etanol 96 %. Bol i z v o laeHi @,1¢; 0,50; 1g)t z ne
Nav8gky hydrotal ROt oW saanmi egédbBié6 %), ktor
odparsBgiwarni pri 90AC. Takto preBOmstenT
z8kl adn®ho tan8tov®ho roztoku. Pri pwka,venT
ng§sl edne sa aplikoval na predupraven® vzo
rTchlosébkowom polte 2 vrstvy. Vytvrdenie
12 hod

Testovanie ochr annf ch vi ast noaztbkov stpa i’ 8ltaw klaaenh I
prebichal o porovnan2m vzoriek pol asQUUkomaehl enT
(Blinok | aborat:-rneho sveteln®ho zdroja f
STN EN ISO 4892-3: 2016) . Zaznamen8vala saizagébhereoc
zmeny. EDX meramkevd®l Kgahoi hakgBci u priprav

Merani e farebnosti sa uskut dlude 456 glgse. mo c 0 L
vs%ur adni cilstbh,stCi 8 gde sa pozornosS zameral a
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L*(Lx= 0; lierna), ktorlT vyjadruje svetlos$S
pre rtzne typy n8terov pri |l erstvo vytvrde
HmotnosS n8§terov sa stanovila na analyti
Porovngvala sa hmotnosHBmatvinashSou suaervk yn §f re
ng§terov.

N a charaktekiamBoi e povrchu vzori ek s a
prvkov®ho zl ogeni a pomocou skenovakEDSe ho
analyz8tor om.

Mer aniRam@novou spektroskopiouvrmohw Irerad i
vytvrdenTch vzoriek (Ramanov mi kroskop DXR
vzni knutTch f§z Ramanova &excit8cia bola
532 nm.

3.VI s | e dliskusia

Pripraven® vzorky pred expoz2ciou v QU

Vzorky, na ktor ® bol aplikovanl z8kl adnT t a
avzorky spr2davkom 0,1 g HT pokriTvala homog®n
vzorke, kde bol pougitl pr2davok 0,5 g HT
gkvrny. Vzorka, wankt dra¥a § bop i 2adpabvikkoonk 1s g
obsahoval a dve tomava%)t.i (svetl Y a

Porovnani e hmot nosti p r \eatiekp ¢ deomee wdtvarhi v z o

ngterov po vytvrdsatdOpcpeomodOad.eSamesy s i m
obsahomHTvz § k|l adnomvaan$H roztoku sa zvyguje a
vristvy tan8tu ¢gelezit®ho.

Meranie farebnosti prebiehalo vpar amet r och Cl E (L*a*b*)
parametra L* pre | er@bt.2)o swy tnvwerpdoem® unp &t &jriya
rozdiel medziypjmidnmogtdrwdwmi Meranie prebie
|l astiach vzoriek.

Sn2mky povrchov zachyt en @brs3oKtSEM os ¥ ozvorber he
bol a uroben® prvkov® zIlogenie pomocou ED
v Tab.1.

ZTab.l. je zrejm§ s¥%wmnolges ¥ ome dApir 2ad aMk om H
vzg8§kl adnom tan8§tovom roztoku. Povrchy A4
predstavuj % typick¥% popraskan¥% @gtrukt Yaru t
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0,05

0,04
0,03
0,02
0,01

Tanin+ 0gHT Tanin+ 0,1 gHT Tanin + 0,5 g HT Tanin+ 1gHT

aAm/g

Typ vzorky

Obr.1:Hmotnostn® pr2davky na vzork8ch po

25
20
15
~
*
-
10
5
0
Tanin+0 g HT Tanin + 0,1 g HT Tanin + 0,5 g HT Tanin+ 1 g HT
Typ vzorky
Obr.22Porovnanie parametra L* pre |ler
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Electron Image 2

T+05gHT T+1gHT

Obr.3:Sn2mky povrchov po vytvrden?2 odfo

Tab.1:Prvkov® zIl ogenie |erstvo vytvrdenTch
Fe o C Mn K Mg Al Si Ca
T+0gHT 18 30,4 51,55 0,1 0,1 - - - -
T+01gHT 209 291 495 01 01 O01 01 01 01
T+05gHT 172 299 523 01 - 03 01 - -
T+1gHT 203 286 503 01 01 05 02 - -
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VT s| edkneramia PDRamanovej spektroskopii je id
spektrum (Obr.4), ktor ® pfr8izsel Vacdhra§tku ¢gel ezi t ®ho,
tan8tovania. T8to f8za bola priraden8 pre

50

40

30

20

Intenzita/ a.u.

10

1 250 500 750 1000 1250 1500 1750 2000
Ramanov posun/ cm™

Obr.4:1 dentifi kovan® Ramanove spektrum zo
gel ezit®ho

Pripr avenp@ evwzpoorzW?@UV komore

Vizuglne zmenyQUY koamorzésdpblgsdRavOowystih
pre vzorkusl g HT. Pre vgetky%plyp®mw zods ek8nemi
avzni ku kor-znych produktov (hl avne or an
vysokej agresivite tejto met-dy by bolo p
zmeny vkr at gom |nmeesroavdd ne , pr2padne na vzorky
konzervaln¥% vrstvu.
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T+ 1gHT pred
expoz2ci

T + 1 g HT po

Obr.5:Sn2 mky povrchov po vytvrden? odf

Hmotnost vzoriek/ g

Hmotnostn® zmeny pekasztcoeh OHegMdRout ®
vgetkTch pr2padaedtk od®mus po&kllkesu hmagnosti
HT mtge byS hmotnosS po 2 tTgdRoch expoz?

produktov na povrchu, ktor® mierne
18,05
18 17.98917.988 7972
17,95 17,923
17,909 17,905

17.88
17.866 17,84

T+0g HT T+0,1g HT T+0,5g HT T+ 1g HT
Doba expozicie

m0 m2tyidne m3tyidne

Obr.6:Hmot nost n® z me n yYU\WYkormoree xpoz2ci i
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ZhOadi ska prvkov®hpo zlexpeorrzizai prge gozor
vyplavovan?2/ odstr PomenZakmnaedsHtTva TMtw tren
v Tab.2 navzorke s 1 g HT.

Tab. 2: Porovnaniepr vkov®ho 2zl ogeni a |pao sdawpo p2owiliakl

T+lgHT | Fe O C Mg Al Mn| K Si

pred exp. | 20,3 | 28,6 50,3 | 05 02 0,1 01 -

po exp. 64,7 29,7 53 - 0,2 - - 0,1

Hodnotenie zmeny pr%edédde@UVikeniore zmgsely
keNge vgetky vzorky podOahli rozsiahl e

4.Z8ver

Znamerani ch vilesslteodvkaonvi aa mogno zhodnoti S,
m§ porovnateOnl YhrneorknTrceh kv alsittnwso 2 gel e
|l epgie stanovenie ochrannej funkciezyel inSit
menej agres2vny postup testovania kor - -znej
Nal gej gt Y%udi e bude teda pvalegpgeankioe apostst a
nan8§gania povl aku, aby s me dostel blWici ogwv
povrchu.

PoNakovani e

T8§to pr8&8ca bola finanlne podporen8§ gran
Mi ni sterstva gkol stva, vedy, viskumu a gp
(VEGA) pod | 2slom zmlz§yodERAt dV O 92d H@mau
podporu mladich viskumn2kov
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VodnlT depozit8&r na Sl o

A Depository in the Aquatic Environment

in Slovakia
Kl audi a DaRov§8, Miroslava DaRovV!
Archeologickl %stav SAV, v.v.i., Aka

klaudia.danova@gmail.com

Katedra klasickej archeol -gie Trnavskej
917 48 Trnava, miroslava.danova@truni.sk
AKI TO diving, Kopl i an s lared@akito-dvind.cord 1 Br e

Abstrakt: Or gani ck® riechk @8meky ®zo prostredia s¥% mi.]

zdrojom inform8ci2, z8roveR si wvgak vygad
konzervg8ciu akegmrehmel gk amov. Il ch pugl¥et &
plogn¥% konzerv8ciu, preto po vzore@iS$Slbowni ms
riegénmymudovan2m podvodn®ho depozit8ra tak
Prv® kroky na zriadenie ug boli podni knut

apot 8pal bl mgpomonitoruj % podmi enkymenda@gponov
kol och. hal gie kroky b¥zlkere g madiaunpkrasockidvd o
Yar adom SR

KO%| ov ® asrlcohveSo:l ogi ckT n&8lez, voda, rieka, ¢

Abstract: Organic finds from rivers and wetland environments are an extremely
valuable source of information, but at the same time they require different handling,
storage and preservation than objects from routine investigations. Their number and
size do not allow for large-scale conservation, therefore, following the Slovenian
model, this paper comes up with a pilot solution - building an underwater repository
of such finds. The first steps for the establishment have already been taken at
Kogari sks§ | a khaeplogisish &nd alivers rare jointly monitoring the
conditions of deposition and possible changes of the wood. We would like to
coordinate further steps in close cooperation with the Monument Board of the
Slovak Republic.

Keywords: archaeological find, water, river, depository, conservation, wood
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1.bvod

Archeol -gia patr?2 medzi vedkm@pdiexmni®p Iszkriim
dej 2n. Vyug?2va prltom podporupnznrlutmn(@dl\sew
Z8roveR sa phkdohij pri inTch vednTch odbc
postupy, pr2zpadne i mpl ementova$s ug zZn 8§ me
| mpl ement §8cia zn&8mych metodicklch postupo\
vodnou hladinou. Potrebar 0 zg2ri S obzory %aze miaa naekpor esb’g d

podnietila skuptauogemgheoVighumhk®ho t 2 mu,

na zistenie pjoadzineri 8da margduaYZzein® .sa st abi
az8roveR s a zal al intenz2vny viskuom na

Slovenskuiekyl Yysbunhjt(a)a CieOom viskumu
Yaz emi a. N a zaliatku tohto a mb araheologickeje h o I
komunite i st § skepsa, k t pozngitkovv gy wThr§adzmlil cah
regulalnich ggecmhwaml dlo riek. Okrsdembiaszga
ri el nych béagroeahimwk oada yt 8ch bol i toky nimeaktorl

viacerTch wWwsekoch presmerovan® do Yplne n
pregi el napr2kl ad doclenlTk otvosk drGgekkay sMi ttrayk as

Prgve t ak®t o z8sahy virazne i mitovali
detail nejngiieek troireflkeyh vzauj 2mavich Ysekoch. T
obavyopotenci 81 riek na Slovensku.

Napriek exitkywhndastiimmmosa t2m rozhodol vys:s
mogni ne¥%spech neznamenal Y%pl n% suirsak wmd a
bolo mogn® vyugi$S opri Nal gom b8danz2. RO

slovensklich vtd vst%pi 8§ suchowm nhihotuor ikok
prameRowl.sk@mu histor ivekiYamo rvong m g onsn 1 mi

prameRmMmi bol i z2skan® prv® dS8§t a, ktor® pi
Sprekvapen2zm sme zistili, ge egte aj do no
vystavan® bol i mosty weDkesSiridvaeRugmnati ch obl
vyskytovalivh oj nej mi ere kompy. N§sl edne bolii h
skutolnTm mapeommia podkl admi zo sY¥%l asnos
konfront8cii hoss@wlaskhbsBom8polki vytlT|en®
rieke V8h to boliSemeesN.§ CGbleohmeetc§ amaj Y% b
dologen¥% archeol ogickT mi ngl ez®@ir owaR pgav

hi storickom mapovan?2 objavuj % morekoybolaa vi
Nitravseku od Zbehov po kataswer amest ddoNiat rr
regul ovan§g. Archedleggibekk®rwisgs kerdyney bl 2zk
os2dlenie koncentrovan® -dan8ibar ftRghtakuyxdzg e
pozn8&8me aj 0 s 2 dkbrgten iieky (4) m in@lmos twr i ckom mapo

vmest skej | asti Ml yn8§rce dologenl/ zazname
vizvou bola rieka Dunaj. Thbhegmpe osaredmej al
rzmskeho vbEbobB®W@TrI Kom8§r ne. Ciebom bol

r2mskeho pr2stavu (5).
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Na viskum historicklch mriyamelRokpraxnwmdV i az

znamenaloprej sS z8uj mave®t iuBemkatal nT stav neh
zobrazenlTch néisedot &k hc hokoanaz0BBcih 2022 \sa

reali zovali rozsiahl e t er ®n n eNitra.kvtHiohoict y n a
avSeredi bol o dokundkmt osvtaanv ecbhn Trcihe king§ 5t eno ® t
bol o aj ich |iastoln® datovanie pomocou de
zi st eznd@® kaiment ov an @raveks % dtledovekueanp v ov e k T dr ev
mo s t (8). Situ8cia na riekedeundyenvdgsekal gr k
r2mskom vojenskom t&8bore v | ¢gi hMaahar|snkooum,r
az§roveR tadiaO vedie medzingrodn§ rielna
znamen8 mnogstvo komplik8ci 2. Hi storick®
probl emati ky viskytu pozostatkov po kongt
piamovr i eke. Pl &novanl niekoOkorolnbobk®aduoo\
zistenia | 2niovej gtrukt¥%ry cez rieku Dun
vojensk®ho Jte§boproadr obnou anal T zourokb222 i den

datovanl pomocou “¢ddbrdbeéey vzeske] (9, 10)
Okrem samotn®ho viskumu bolo cieOom t2mu
pr2padne aj hnuueé&dboh B8&hegpor@mawlgtndwa S Kr ¢

pami at kovT mi Yar admi ktorTch ochrana kulf
pracovnou B&piBaost me dokumentovali aj vi
mostovich kongtrukci 2, kt or ®n sah §pdad ji tal sk

brehoch riek (mibech m3j % Mnprh®v en’% gpicu kol
(obr. 1). Tieto n8lezy nuird ijte®mmo gnmo® t pr, e PITe
ich mohla triamkpobriasas zieky. Pre vedu
Zauj2mavwe axerTch hOad2sk, zisSujeme typ
kongtruk|l n® prvky ale aj datovani e. Pos ky
ostavitea®dtivemv | asovom YsekuveOH® kgagt rol
st Opy, niektor® maj 4Ynetje,viaggiakoe dv ekolC
Mani pulnSicniia jse Sdggobal mkopsedmetmi . ral gou
on8l emnygani ck®ho materi 8§l u, ktor® s¥ val g
prostred?2. Akon §hdhte prostetia, jepedvryrmiue m® zahsgji S
konzervg8cie a op?S nar8§8§game na niekoOko ¢
materi 8l ov j e |l asovo, priestorovpr2apdefi
Anadrozmernighliadkwswivr aaineh nMalagite@ | suze §1 n e
minm§l ne. Tieto artefakty maj% viznam pre N
expon§t s¥% takmer neatr akt 2nvvmzee.8 mZ anbeeprrai j n¥/8
gel anlT mpdekhe vzvigenej pozornost.i n8vgtev
kn§8l ezom, ktor® ochr SpamiRet&obavu) ¥4 sw ass$
dedi | spviaebe&hu niekoOklTch rokov sa podaril
kongtruklnTchkapdiviRowpri éSsikekmemn&l ezy prib:
exi stuj Ycej komd enp cibeu,del odi & . si Me sst¥% ks®c hnovp:
konzervovaS tak® mnogstvo materi §lu, nedi
aobmedzen8 je aj.kapacita skladov
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Obr.1:Hl ohovec. Dmesépnlvektkongtrukcie so §

Ochranu pamiat ok vonlodzimerk pm® s rrietdédm az a k

sl ovensk§g l egislat2varokRam@aXovViv zHkear
predpisov) v A 2 ods. 5 hovor 2, ge Aarche
dokladom o ¢givote |loveka a o jeho Jainnos
spravidla sa nagla alebo nach8dza sa v zem
Slovensk8 republika sa z8roveR zaviazal a

Malt sk®ho dokRavada®O2z ktorl S| oreke208lkTaisar at i f
[ dvd8r2h ge Ado archeologick®ho dedi] st

budov, s2deln® celky, hnuteOn® objekty, hi
prostred2zm, v ktorom sa nach8dzaj %, |i ug
Slovensko vroku2009 r ati fi koval o Dohovoru o ochra
vodou, ktorej cieOom je gpeci 8l ne zabezy
dedi | ¢towd ov prostred? (13).

2Vodnl depozité6gr

Polas niekoOkTcWHWnadkoxmerrrgicrei is organi ckT
poch§dzvao d/n ®h o prostredia s me pochopili,

ochrgni S, je necha$S ich vo vodnom prostr
zpr2morsklch kr ehjsdr,aj Mdestoakyaadg rtlizsmycceh v
|l asovich obdobz. Konzervs8cia takTchto n

vojedinell
dl hodob®

h pr2zpadoch 1184¢o]l MB)op &¢Yg8lyi w JuaKk

pl 8novanie a veOk® fsianamlk®® oz ald =
dokumeilv e Pwi prec2znou cestou. Vyug2vaj % s
(digitaliz8cia) a samotn® n8lezy ost8vaj ¥
vraky Y rieke Ljubl janicas}p¥stlredbldo vaka ® p rnean
mi est o, kde je zabezpel eng§ i ch dt kl adn§
Museum, GdmiGskt)ariVvceh krajin§ch s% pre n§le:

67

c
I
ta
8



tzv. depozit8re pod vodou. VNaka spolupr§8c
za Podvodno ArheologijovL j ubl j ane sme malii mognosS nat
resp. testovacieho vodn®ho depozitsgra, ktc
odepozit8r pre n8lezy zo sladkovodn®ho pr
pribligne 10 rokov,j@ovplsyktokdlcht @mo spreds
ich kond2cia. Myglienka vybudovaS$S taklto ¢
naj mé Yawi sl ost i prib¥%daj Y%cimi n8§l ezmekacipo r o
t2m pre viskum pamiatok pod vodnou hladino
Bez v2zie,n§loezbmidez2ssokdaynTdmiesz sl ovensk?2

stoja pred z8sadnou ot8zkou, | plnomt rezzdhi z o v a
al ebo s a sstredi S | en na Zzaznamens8vanie
poznania. SystegiackickV]l skemeahamensg nieko!
ngl ezov. Konzerval n® | aborkanazdr8v 8maija¥ jsev 07
procesom. KTm ku nej pr2de, ngl ezy m! gu
zaznamensg8va$S Nal gie Yspechy probva®¥%maghos
anavrhnw%S riegenia. Hoci sa zd§ byS ut- -pio

vkrajine bezmopru2stjuputdk jedinim riegenzm
vysporin®daS$Stom or ganiveokd nc@h on 8p reazsotvr ezd i a .

V z8voku 2922 ana zalia2&2a3 rotke na jazere Ve
(obr.2)vbl 2zkosti obeAajRokEnkagma8, pribligne
experiment8lny vodnl depozit. Rozhodlii <
zmostovich kongtrukci 2 nuSl nat! zhnQhbckha hjCabzoekr.a
depozit§r sa vgakh®hhuke ombhgbadavaSmviaigc ltoo ¢
hObkach budeme testovaS vplyv zmeny tepl ot
i archeol ogi cki®ekn.8l amermzt 8§l ne sa sdgtedwk|¥an &
prvky zmostaz19. storolia, ktor® bolimalahoh@b®u
kde sa teplota vody moimesdz?2okad pHDAgbdpe 22

vikyvy s% teda virazn®. Jeden testovac?
geot extr28 iheoo nk& oochr 8ni S pr edv odmlomimi §i wala2
(obr. 3) . Dr uhl testovac? prvok bol ul oge

teplotn® vikyvy polaslnekal oseDa mEWgige an
ovplyvRova$S aj rast rias.
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Obr.2:.PohOad na vodnlT depozité8r
Obr.3:Pr2prava n8lezov na uskladnenie d
kT

(Foto:

(
(Foto: K. DaRov§, Archeologic Yast av S
Vybudovani e tak®hoto depomrza d iSpotmienkach mt g
nepredstaviteOm®,2|negjde k' @alk ¥%o al ebo | ogi s
Depozit8r sa nach8dza nalmakiotsarn oyar Em atisé

scelorol nou prevs8§dzkou. N8l ezy nie s¥% ulo
kongktcrii , ktor§ ich z8roveR chrg&ni. S% pod
z8roveR sleduj% zmeny teploty. Vi zu8l ne s
kongtruklnlT prvok mosta, ktorlT je vystave

“udaje sa zazbeambon8Wept. pl 8nujeme vzorky u
aby bolo mogn® ulogi ®zwahc¢SvichiekRomdiat
vodn®ho depegn®Boadapozit§ra, je Alend vo
zost§vaj % rovnak®. Manirpaud28cj a n 8raaniesjtga
potreby gpeciali zdweaemrs®ho ppritedSdmaaz 8 odu s

rozhodli kagdil novli pr2rastok riadne doku
okamgidi epkz2cii na nahliadnuti e. akhykiorgj2 vame
vyhotov2me 3D model begne dostupnil wug2vate
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Obr.4:3D dokument8cia predmetu ulogen®ho d
T. Kiss, Akito diving)

3.Z8ver

Vybudovanie vodn®ho depozit8§ra resp. de
dtledgitim krokom pdroi bbudd¥séam o sni i .n§6 ez mi or
stoj2me pred ot8zkou potreby konzerv8cie,
rokov. N8lezy ywan®bb wyBRBO2 vihk®ho prostr
okamgit¥% starostlivosS. VoddlThodleomp®hiot §hr Oal
akT msi -kmeodkzoim od z2skania n§lezu ag po jeh

ulogen® by | akali na pkostergw®almyktmpewyxEasd
virazn% starostlivosS. Mohol by sl ¥%gi$S aj
nebud% konzervovan® nikdy, a | e Pamiathovonz a c h o
z8kone. Podobne s% na tom ajv oddenn®&hroo cghrr mstorl
ktor ® bol i odobran® za %W elom zistenia vek

mal § vzvo®rlkgai naa mat eri 8§l u zostala st8le k di
nagli svoje miesto.

Testovani e uvetdeexnt® vpyogvgaigeujwe me | en ga po
m:ge ukg8zaS Nal g2 smer deponovania archec
zvody (obr . 5). Tent o exper i mepnwom radg idhne N
oochranu kult¥rneho dedi| stva, z8roveR je

vodn®ho prosthedj arggihdh2c vliastnost 2 V
archeol ogick®@opamiddicknya @redi kovaS i ch oc|

z&§mery tu mtgu wuplatni S nielen archeol g
botanici, chemici a hydrol - -govia.

Ver 2 me, spjoel cipsP& mi at kovim %radom SR n§j
vichodisko pre dlhodobT, resp. trvall vodn
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Obr.5:PohOad na uskladnen® n8lezy Vo Vc
(Foto: A. Kiss, Akito diving)

Pr2spevokr §moi kplroyektu agent Brody, ‘dsyGA |

di aOkov® cesty. D8§visédeéla® nlao Roohii & gwid g san2 m

archeol -gie pod vodou.
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dedi | st va. |l nterdisciplir
obnove architekt oniincBks@hr o jd

kul t Y%arnej wudr gateOnos

UNESCO Department for the Restoration of
Architectural Heritage. Interdisciplinary approach
at
restoration of architectural heritage - a tool of
cultural sustainability.

Jana GregdMagd&I|l ®na Kvasnicov§

Katedra architekt¥%ry , Stavebn8 fakulta S
Bratislava, jana.gregorova@stuba.sk, magdalena.kvasnicova@stuba.sk

Abstrakt: V. j anu 8r i 2022 bol na Sekci. pre vyge¢
akceptovanl proj ekt UNESCO Katedr a pre
(I'nterdisciplin8rny pr2stup pih8sbnoyekatltt
udr gat e)OmlosswtriT m ci eOom Katedry UNESCO j e

ptsoben2m ktorej by sa aktualizoval a najn
ch8panie ochrangkaoobok®hodbohelhiat atrvcdi t@ Kkt C
dedi |jseg¢ vah &kaon&® bnova identity v kontexte

Sdtrazom na interdipsckphviam&ri puedjpoget kT
predproj ektovej etapy procesu , siadhea. Vyug?2.
r§mci nove,j akrieldi t8cv® pmredmeétvyor zaober aj
viskumoyv , gpeci fi kami vyhotovovani a dol
architektonick®ho navr hovani & tpz\v.s preetkaid iba
kr 8tkosti predstaven® aktivimy dakedr gn dsN
pr&§c a piobpekiohn, pvprkitmoco2ipyh ismatperridi¢sped opil fiinc
projekumplvatnRuj Y%.

KO%| ov® mdmivs§t:kov® vIiskumy, interdisciplin
metodi ck® projektovani e

Abstract: In January 2022, the UNESCO Department for the Restoration of
Architectural Heritage project (Interdisciplinary approach to the restoration of
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architectural heritage i a tool for cultural sustainability) was accepted at the
UNESCO Section for Higher Education in Paris. The main goal of the UNESCO
Department is to create a professional platform, which would update and especially
objectify the view of the complex understanding of the protection and restoration of
architectural heritage. The restoration of architectural heritage is understood as the
restoration of identity in the context of the continuity of building culture. With an
emphasis on interdisciplinarity, it is applied primarily at the level of the pre-project
stage of the process, where it uses archetypal building principles. As part of the
new accreditation, new subjects were created, dealing with different types of
research, the specifics of creating documentation of monuments and the process of
architectural design, the so-called methodical designing. The contribution will briefly
introduce the activities of the UNESCO department and some topics of doctoral
theses and pilot projects in which the principles of interdisciplinarity are applied in
specific design.

Keywords: monument research, interdisciplinarity, pre-project preparation,
methodical design

1.bvod

V s¥ asnosti na Slovensku neexistuje ofi«
by komplexn®omaboeei &@lrchktektonick®ho dedi
nez8visle a na pogadawrvia.n e Mo meondtb8olrnnye j n 84rr h

pami at kovej starostlivosti v novom Stavebn
nepol 2t a. Bol o preto ¢giad%Yce, aby zodpove
platformy , ktor8 by v dcain8lj aorbclhaisttek tzohno dc
umognila im akt2vne sa podielaS na nS§prav
priameho dosahu investilnlTch tlakov. O vyt
saod9-tych rokov 20.storolia seag%tkolekty? v
dobu gkol 2 gpecialistov \Y obl asti int
architektonick®ho dedilstva v intenci 8ch
Spom2nans§ platfor ma aj za podpory Me mo r
post avpernolj ekt UNESCO Katedra pre obnov
(I'nterdiscipling8rny pr2stup pin8sbnoyekaltt
udr gateOnosti), ktorT bol v januS§ri 2022
v Par2¢gi akceptovanl

2.UNESCOKat edra pre obnovu architekto

Katedra vznikla ako spololni projekt St
Fakul ty chemickej a potravin8rskej techn
vytvorenia celouniverzitnej platfomy pre vzdel §vacvliskwmmdécho i
tvoriv% |linnosS v oblasti ochrany a obnov)
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na interdisciplin8rny pr2stup k obnove par
vyugit2m ug existuj¥cich ppzndtchovi ak %pt pb
obnovou pamiatok ug v minul osti zaoberal.
relevantnich odbornlTch zameran?2 by sa zab
procesu. Katedra bude di spowdws&®s mmal mic
pracovi s kami v Banskej Gtiavnici a v Kolo
pami atok SvF STU Bratisl ava. V r 8§mci St ave
katedier, zaoberaj%cich sa obnovou pamiat
viuku. VyugnPe kapawidtbyor ext ernlich pracovn?
spolupr8cu na vyhotovovan2 pilotnTch proje
Y, r§mci nove,j akredit8cie sa vytvorili n
p mi viskumov gpeci fi kami vyhot oupw v ani
chitektonick®ho navrhovania tzv. met odi c
Pr2prava technicklch predmetov , venu,j
inovang§ s pripravovanim postgradus§
a inginierov, zamerkan§(prnan§robébnaoaway
ov) . Pr2pravahi sptroerd ntektionv zsa memealne ark c
ou na Filozoficke]j fakulte UK . Pro
na magi stersk® a doktor anakierén@ gt Ya
n
i
|
a
i
f

Q©
— =l =<

< O O
— ™ 0

d
v
k
k

2 do re8lnych projektov . Abs
cipling8rneho t2mu, ktor®ho hlavnl
u obnovu pamiatky |, ako Y astn2ci

otlepjroglledxtlaoordln§tor| interdiscipl
d
k

50O NS OLOUNn<O®

DT S
—_—— g —

as sa so gpecifickT mi probl ®ma
ovas$s jednotliv® etapy obnovy v
nzachovan? autenticity pamiatky,

e ] gtrukt Yary. Dok §gu zabezpeli
ber optim8lnej r8mcovej met - -dy o
Spom2nan8 iniciat?2vat ftovromu a@ @e coidaloirsnt¥e vp |
of esi on8l nu ochranu a obnovu nggho ar
dilstva je podporovanst§ Pami atkovim vrad
O
I

histori

MOS, Mi ni sterstvom kul t %ry SR, Mi ni st e
gpst? SR, Sl ovenskou komorou stavebnl
gt it ¥ci ami a externT mi odbor nzkmi zZ pra
bo ako extern? pedag-govia podieOaj¥% n
nTmi nosiidgiedtntivyt edmorim2ci z Fakulty a
ebnej fakul ty STU, Vv r 8mci ktorej

staviteOom tohto dlho zazn8van®ho

ova nove,j gener §¢cRwej ear@gme diefkitlo& , n av
otnTch historicklch gtrukt¥%rach, kde s
tzv. Ametodickom projektovan?2hf,. V uvs8dzano
doktorandov, ktor?2 s a podi aOalkit o a® mad?
prezentovan®.
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3. Met odi ck® projakkat ovagise r o] o]
architektonick®ho dedil stva
Met odi ckl m projektovan2m nazl vame (
vpredprojektovej etape obnovy na z8kl ade
zrelevantnich pamiatkovich viskumov. V
T

pamiatkovlim aj stavebnT m zr&dkionnoovna,n ®s Ya ldetns |
poug2van® v prospech prezent8cie pami at k
spoluvytvs8ran? a dodrgiavan? princ2pov I

spoluprg8ci sa metodickIm projektovan2m d§
pami at kovich viskumov. Aj na z8klade finan]|
rozsah aj typ vIiskumu. Je zrej m®, ge pri |

viskumov j e predpokl ad pre zistenie novl
viskumoch zS8chr@nmiukh2vhycmedda n§vrh r§m

potom vplTvaS aj las urlenl na proces obi
virazne l'i mitovanT.

V z8sade | e potrebn® uvedomi S si opodst
procesu obnovy - i nterdragi pllisk& m a jeho e-wakbkbm§ i

rg§mcovej met -dy paimiartikowvten® wibdewnvlyyopti m§l
variantu na z8kladne zohOadnenia danTch ul
variantu obnovy je mogn®oppiroiBkildepf ak tnzg
realizal nej etapy obnovy. Je ale zrej m®,
rovine sa mus? Sagiskovo odohra$S egte v
projektovej etape ug efekt2vne navr hoval

vwplTvaj %cich z jednotlivich stupRov r
dokument §ci 2. . Proces Ametodick®ho projekt
ako aj architektonickej di menzi i . Archit
jednotlivich etromp&8ch rlznou mie

V etape interdisciplin8rneho viskumu a
potrebn®ho viskumu) , poug?va architekt

jednotlivTich profe5|2 . (Vie ako koordin!
zal at?m prowyw.esu obn

V etape voOby r8&mcovej met -dy pamiat kov:
spolutvorcom ngvrhu, lebo ug v tomto ¢gtgsgdi
pre charakter dotvgrania novich | ast2?2 a

technicklT éh .prwdewsilnimolnich pr2padoch |j
pogi adavkami investora na pl8novan® funk]
rémcovej met-dy obnovy, mlige sa staé, ge v
Vo va|lgine pr2padov sa @em@tautr@memv gl sned m
dostatolne flexibilne, aby | ej upresneni e
spolu s architektom. M!ge sa totig staS, ¢
kvtli nova skutolnostiam, ktoir®tipli asavag
reali z8cie.)
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V etape n8vrhu prezent8cie pamiatky | e
stanovenej r8mcovej met-dy obnovy vytvs8ra
urbanistickej projektovej d o k u neankt LBned ret. § cV

variantnl mi riegeni ami hOads§ v spol upr 8c
pr2padne autorom vIskumu opti m8l ne mogno:
kontexte. Po vybrat2 optim8lneho variantu

projektovej d o k ument 8§ci e (najl astejgie formou gt
stupne projektovej dokument 8§ci e, | i Y2z e mn G
kde autorskIim dozorom kontrol uje postupy
pr2padsea ,pojleas clapri galanilstia nov® skutol no

Pri procese formovani a definit2vneho |
predprojektovsg etapa obnovy, v ktorej s a
poznatky o obnovovanej gtrukt Yr e ulpamiatkyo h Oad
alebo n8vrh novostavby v pamiatkovo chr 8ne
cel ®ho procesu je kO¥% ov® vyhotovi S potreb
podkl adom pre stanovenie r8mcovej met- -dy o

® ylosikumyd @®ke® stanoven
y

Pami atklowk®u nr e a | iirg gt pren @treby pamiatkove] obnovy s ¥
h avnim zdrojom i nf caramtfteiorickom de t & i 8 tHiOsbrk o u

objavnosSou pringganich poznavkog? vaakon
dokument §ci e met odi k mi krajskTch pami a
projektantami maj ¥ charakter aj z@kkeina d n ® h

technickTich
di agnost
humani st
identi fi
architektonicko-h
umel ecko

viskumoyv zaimecanichk¥% na seawnd
histeyugkliah¥ sapvimét,-dy vi s
ch a spololenskavedamehi avdl &
at okrulctk¥hircrho a pami at kovich hodr
rickTl (Nal ej -hiAHtVOr, i cjkbHVp( N st d
)

i ku
i ck
k &hci
i st
hi's rickrfd, archeologicklI, regtaur

T
i
0
t

ukotven® v ApamiatkovomiA z8kone z roku 20
umelecko-hi st ori ck ®ho a regtaur 8§t or sk®Bo orvilcskl
aurbanisticko-hi st ori ckT mgV skdshasmesti giadna r e
gkola na Slovensku vo sv.dNie@Emysz ®emoFvaadomi |
pr2prava odborn2kov s odbornou sptsobil os
aplikovan®hNakdGkams&aeymldicitne o vIiskum i
charakteru ( Vv praxi ho vykon8vaj¥ histor
ktorT je vykon&8vanl a ¢gt&tom podporovanl
vikonu pamiatkove,j starostlilsikwamt?ikoa abspua
kompetenci e iba tradilnich dej 2n umeni a,
technick® odbory. Vichova odborn2kov sa ta
za ich systematick¥% pr2pravu sa podujal a

77



acchitektYry SvF a bDHDstav dej2n architekt Yar
spol ol nej strat®gie Katedry UNESCO. Okr em
aktivity (jesenn§ univerzita architekt Yry
Banskej Gtimoranktcu §lsmme jv GaPkEr ePdSiAt 8ac iAer sckhu tt celkrt iV
na ptde Stavebnej fakulty SThi gpbauiscll abl
ako samostatnl vadaloi tweOhdl Spramdmetarchitekt
inginierov za iéhlgrarhotmostizjvi yemi adpr o] ebkavy v e |
hitektonicklch pamiatok. Po dvoch roko
ma i mpl ement 8cie AHV ag v inginiersk
i k8cie v procese pamiatkovepr dDbhadyvst |
dmetu Ochrana a obnova pamiatok 2 maj!
ag-gov participovaS na AHV architektoni
objekty mal ej architekt¥%ry z8mock®ho pa
Trojice v Bratislave apod.) Akt u8l ne ot 8zku i mpl ement8ci e
riegi aj proj ek#/200EBPGAmi ht R 86 5 Tholgsnkowlsm i a j e
vyugi ti a v opodniedkadh Slovanskgjteghnickej univerzity.

rc
or
pl

re
ed

a
f

a
p
p
a

5. Apl i k8ci a inte ciplin8rneho
konkr ®t nych projekt

Katedra architekt®%ry SvF STU ako hlavnT |
% r§mci Dn?2 eur - pskeho kultYrneho dedi |
medzi n8r odn® Kk on fagef oehrand ve procebe paoRtovania obnovy
pamiatok ,Bratislava , 2020, Ochrana a obnova pamiatok v urbanistickom kontexte

i obnova identity 7 kontinuita stavebnej kul t Yary,
vzdel §vammlies twu archit ek tioimfioc km@hqur eedbebceihlag tYaca
aktivitgch, 2022)

PodieOa sa na spracovahtormlidlotpecmogn®j ¢

aspoR obnovu NKP koniarne v are8li Kagti e
MK SR OSSD, 2021-2 02 2) , obnovu NKP meTsmave im@dtoo o p e
Trnava, 2021-2 02 3) , mapovanie pozostatkov vodnTc
KameR (0Z starostov Mikroregi-nu Lervenl
vodn®ho mlyna nModdoe n(ejdatl§caciia vMKO BR) O& SiDn
Ptsobeni ery Ka\tEeSd O i e pl 8novan® rozgiro
medzin8rodnej spol upr 8ce uni verz2t, pr2p
zaoberaj¥%cich sa danou probl emati kou.

Tendenci a udr gateOnosti kontinuity tra
architektov sa pr ej avi | a aj V nastaven? trendu Ka
ktor 8§ \Y t omt o duchu postavil a obsah nov

prebi ehaj %cej akredit §mige . ni @k sdmmpsedmpai o\
sa vykong&van2m pamiatkdawichrewzienk Emdwe, zm
pami atok ako aj n8&vrhu obnovy historicklec
t ®my , ktor® maj % probl ®&m interdisciplinar.]
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pr&§ce ( dokt ortaomudsok Ttcematt®nk osu j e uvedenl ak

6.Z8ver

Dot er apmgojeekty bol i zamer an® naj m2 na
architektonick®hojdbhdi lugstbaami stick¥% , -arch
technick%lestpgerko. na z8ver potrebn® kong
konzer viSegteauarsoav alno laekt 2 v Katedry zaobera
ZdirazRuje potrebu jperheod prreans tekvt eorvieg eed taep ey,
aplik8cie virazne z8vis2 nielen od miery
ale celejbudovy,vr § mci kt orregv asmal rpergvtoaku al ebo | as S

Je zrej m®, ge splsob obnawymcouvei me - def
amus ? ts ys$ a galkoveu architektonickou a stavebno-t echni ckou str

obnovy. Pl 8nubk? zskaej, bae Yaonost irozpemeuje aj podr
problemati ka re#¥viasir aockaom?zser vaovanz2 m archit
dedi lisdvYaazom na prezent-fmelbeakehi sekgohiyc

Obr.1:Medzi n&r odn§ @chrani ®abreovapamiatokdy urbanistickom
kontexte i obnovaidentityi k ont i nui t a s fi apuestorocie IZVAEA ER Yar y
Bratislava, 2021
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Vplyv st Ypaj Yacej vl hkost.
medzi voj novej architekt Yary
opatren?

Zuzana GiPgakav& *GSastnl

'!Slovensks8 technBr&tsi sinawe,r zStavebnsg fak
architekt %ry, 8R&5Bratistavakz@rhna.siskdva@stuba.sk

°Sl ovensk§ technBrc&t§i svlnawer zsttavebnsg fakult
stavieb, R a @10 i0Bsakis@vappatrk Btastny@stuba.sk

Abstrakt: Po v zni ku prvej LSR vznikla naliehayv
bTvanie pre nov% hospod8&rsku a administrz
mas2vny ngrast vistavby ngj omnich bytovl
obyvata Ost vistavby rodinnich domov a v2|

pracovn2kov. Modernos$S tTchto objektov

architektonicklch pr2kras a v pougdgit?2 Wl el
technol ogicky ri egemlam®he oBdehi aspoV tom
pomerne zn8me r'zne materi 8ly a technol - qgi
objektov, avgak dnes je jasn®, ge pomaly
potrebu, | i Y nohTch pr2padodhmvaabel ivyap
podl ag2 bol o preto |l astokr8t riegen® pol o:
ge probl ®m st Ypaj %cej vlIi hkosti je nielen z
zdravotnich dtvodov potrebn® pri tledhtdg o
ktor® si dok&§8gu pr&ve s takimto probl ®mom
efekt nie Il en pre kongtrukciu, ale aj pre
l en doplnkov® sanaln® met- -dy. V niektorld
vysokom zamo kr en?2 | vyug2vaS radi k8l nejgie z8s
Y%plne eliminova$, avgak za cenu narugeni a
pr2spevok pribliguje okolnosti mas?2vnej Al

azameriavasavteoret i ckej rovine na mogn® riegenia
objektoch a n8vrhy mognlch sanalnlch techn

KOW% ov® wzlovgaj “aca vl hkos$S, san8ci a, med z
budovy

Abstract: After the creation of the first Czechoslovakia, there was an urgent need
to build housing for the new economic and administrative structure of the state. This
caused a massive increase in the construction of rental apartment buildings for the
middle class of the population and the construction of family houses and villas for
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lower and higher managers. The modernity of these buildings consisted in the
absence of all architectural embellishments and in the use of purpose-built
contemporary construction materials, technologically solved within the mentioned
period. At that time, various materials and technologies that provided the insulating
layer of objects were relatively well-known, but today it is clear that they are slowly
losing their original functionality and need, or in many cases were not applied at all.
Therefore, the insulation of higher floors was often solved with a semi-submerged
basement. It is therefore obvious that the problem of rising humidity needs to be
solved for these objects not only from the point of view of the sustainability of the
objects, but also for health reasons. There are many methods that can deal with just
such a problem and have a so-called "healing" effect not only for the structure, but
also for the environment. There are cases when it is sufficient to use only additional
remediation methods. In some cases, it is necessary, especially in case of high
waterlogging, to use more radical interventions. They can completely eliminate
rising humidity, but at the cost of disrupting the original integrity of the structure.
This contribution approximates the circumstances of massive housing construction
after the First World War and focuses on the theoretical level on possible solutions
to the problem of moisture in these objects and proposals for possible rehabilitation
technologies.

Keywords: rising damp, rehabilitation, interwar architecture, residential buildings

1.bvod

Po prvej svetovej vojne a po vzniku Les
vznikl a naliehavs§ potreba zabezpeli § bl
admini strak®wnu gt8tu. T8to potreba sa pre
bytovich domov pre stredn% vrstvu obyvateC
v2]l pre nigg2ch a vygg2ch riadiacich praco

V s%l asnosti s mnoh® stavby docblb®ap®dyv
kom moderni z8cie postupne str8caj¥% svo
ieOaj¥% sa na tom nevhodne volen® renovs§
vedomost. alebo neinformovanost:i i ch
vaerag gtiotognenia | nestotogneni a m
triedky, gtandardy a potreby dnegdgka

od§rnosS a |legislat2va.

Na Slovensku ¢giaO neexistuje ¢giadna vho
storolia,uskrnearn§ Ilay renovsgcie tTchto viznan
centrum modernej architekt¥%ry v Brne vyd.
N8rodn®ho pami at kov®ho Yas 't avou zameran¥s r
architekt¥%ry 20. a 30. rok®v mdo0odiskpr ol b5 &

t
P
z
v p
pr
ho

obnovou objektov mi nul ®ho storolia v zmys:s
obnovy. Ak o uvsg§dza Me t o dbchiary staviell A.opblevica 20. a
storol i a, pod pojmom san8cia kongtrukcie
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diel | e d nutnigtow aami a cel ku, bez toho aby bol a
(odstr8nenie omietky, ale nie murijfllva pri r
Vtomto pr2spevku sa autori zameriavaj ¥ na
vzI| 2najki/ecsetji ,vikht or 8 napad8 rlzne typy st a
obdobia, aj e nutn® tento probbj@ektrdacehyijSe &l ikl
oktorom pojedn8vaj % viacer® zahrani| n® || §
na publik8ciu af@lor kkyt o F 8 a ndz8ovnai  d[o povedo:
upozor Ru ¢ pri bBedgecpol sWivia2saong§woizd 2
age vizn

J
a to problm@ndwijne r oa neofobnm ® k @ ji
pomere [ 3
r
i

e
h
o, ge problmMmCuikdBkestisaj sndl
probl ®m S dokazuje aj publ i k8cia r2r
svojom d opi suj e ist® splsoby boj a [
nepodari |l o n §phoj Foti vimkose atkeidao j e pr esdpeat | ad,
probl ®m dl h® st&8rolia mer ieg g i i, erokeel892A g rvi
Kenwood publ i km&avon | \&InderoochssSokole nich [5], kde
upozornil na fakt, ¢ge vIhk® prostredie m§
dlhodobo vt akTchto objektoch zdrgiavaj Y%. Bohug
ignorovanbkuA#989 bola Eur - pskoustraadeobun Tgrh
virobkoch [ 6], ktor § i stou formou uvg§dz
Konkr ® ne bola zahrnka8nefgktadmBopboidmvkhko
jedna z pogiadaviek spORaj %ca hygienick® a

Zvyggi e uveden®ho j e zrej m®, ge tento
medzi voj novej architekt Yary. Preto je potre
stavbgm, nakoOko absentuj Yametdbdi h® pamer kE
sa pr8ve na odstr8nenie vlIhkosti

e g

m to

] T
[

iegi
| e

2.0pis princ2pu vzl2naj %%cej vlihkost

Jav vl hnutia mogno pozorova$S najlastejgi

|l asti, ktor 8pljieamomek ®mtoank tve . Tu doch8dza
vlihkosti v p-roch stavebnilch materi 8l ov.
Kapil 8rne vzl2nanie je viacfgzovl |jav, k
vpl yvov. Mogno povedaS, ¢ge kapil &8rne vzl 2
adh®znych s2]| medzi vodou a kapil 8rnymi po
samotnej vody [7].

Jav st Yipaj Yacej vi hkosti bol Akok Yprawnll  orp %
st apanie vody v ide8l nej val covej r Yar e s
Jurin. Tenvyj adr il v Twdkdiy ,s t d/zpraatlj earketjoré&8k db ol a po.

vi de8l nej plod pime§roen ¢ (Obr 8§zok 1).
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Obr.1:Vi gka st Y¥pania vody v ide8lnej kapil §r

Z&8kon, ktorl zadefinovalp-dowvin]cmokoamgtr
napr2klad z tehs§l, ktor® sa vyznal uj % vysc
rovnovs§8gna |iara, teda vigka st Y¥%pania vody
kongtrukci 8ch oveOa niggie ako v Skapim §r
|l aborat-rnom prostred?2. Tento jav nast 8va
(spletitosti) p-rov na povrchu steny. VIgl
interakcie medzi rTchlosSou odparovania v
gtrukmditreomnui 81 ov, ako je mnogstvo p-rov a i
Tieto parametre maj % za n8sledok tzv. d
medzi absorpciou vody a stratou vody 1
hodnoty vI hkestsi% koovrmpd tyrvinkecni® t akt i e g
akT mi s% zmena hladiny podzemnej vody,
vzduchu sptsoben® vetran2m priestorov. Poz
st apania je ob&ym[B,®&. okol o 0,5

= O
O
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Maximélna Groved vzlinajiice) vihkosti
(sezonne rozdiely s ofakdvané)

12
Tvorba vykvetov soli na povrchu
. =

Odparovanie vihkosti
2 kondtrukcie -[

vzlinanie vody zo zeme

Obr.2zSchematick® zn8§zornignie vzl 2nani

3.0pis vybranich sanalnlch met - d

Pr2tomnosS vlIhkosti v kongtrukci 8ch a t
najrozg2renejg2ch probl ®mov stavieb v nag
met - dou oa@svkrBmnenia kongtrukcie je pred2sS$
el nej a vhodnej “udr gby [10] . Bohugi
ch sa mnohokr 8t stret8vame so zanedb
k meng2zm parupeomB m,askut oprr@&@ rpacsst aj % do v

Ochrana budov pred vodou a vlhkosSou paf
hOadiska zaistenia ich ¢givotnosti a funkln

Existuje mnoho met-d zabr auwjj e&eti cdh.vzllém
opisarozdel eni e riegi vi apwhloi kp8uchiloiuk 8acu t20 rnaa
ktor8&8 del2 technol  -gie urlen® gryei kg§hdeho
realizaln®ho hOadiska (Obr&§8zok 3) do siedm
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(1) Technologie zabezpetujiice odvetranie:
vylvorenie odvetrdvacich kandlikov
zabezpecenie odvetrania kontaktnyem kanalom
zabezpecenie odvetrania kontaktnou $trbinou
vytvorenic predmutovky
vytvorenie dutinovyvh podlah
(5) Technologia zohrievania konstrukeii:
- inStalacia skrytého vykurovania
- inSlaldcia zariadeni mikrtovinného vysusovania
- realizdcia teplovzdusného vysugovania

@ Technoldgia vytvorenia dodatocnych nepriepustnych vrstiev:
premurovanie izolaénej skary
podrezanic muriva
zardZanie nehrdzavejicich plechov

ukladanie dodatocnej hydroizolaénej vrstvy (8) Doplnkové technolgie:

- realizdcia hydroizolacnych naterov
- realizdcia hydroizolaénych omietok a tmelov
- realizacia sana¢nych omietok

odsolovanie muriva

(3) Technologia vytvorenia krystalickych clon:
vytvorenie hydrofobizacnych clon
vytvorenie tesniacich a hydrofobiza¢nych clon

@J Technoldgie vyuzivajice elektro-fyzikalne principy:
instaldcia zariadeni galvanoosmézy
indtalacia zariadeni pasivnej elektroosmozy
indlalacia zariadeni aktivnej clektroosmdzy
inStaldcia zariadeni bezdrétového odvlhéovania

@ Suvisiace technoldgie:
- vytvorenie drenaze
- znizenie hladiny podzemnej vody
- Vvtvorenie paropriepustnvch tprav okolia

Obr.3:Rozdel enie meh- -k sah®aii ka@ngtrukeci

Vr § mci publi kovan®ho pr2spevku s a Zame
chnol - gi 2, ktor® mognovi pbepgdwalneza adnk

te
viskumy dokazuj %, ¢ge dan® met - -dy meajt¥%dwysc
sa radia naj m2 met - dtyr eptaetjr isakcuep idnoy dproudhCeaj oat

3.1. Technol -gie dodatolnTch nepriepus

Hist-riu a vznik tTchto technol  -gi?2 m!ger
vznikla myglienka v¥tvsoreindg @onb aza sBtra vvi Ss tsd
Vyug2valo sa vkladanie hutn®ho vul kani ck®h
vNaka jeho n2zkej p-rovitosti malo zabezpe

Uug v roku 1827 riegil h y -Bertolo A3).| N&weholu  N.

ol
r

viogeni e ovenlch dosiek do samadlt8msdijedina@n
sa v 60. okoch 20. storolia sformovala m
kapil 8rnemu vzI2naniu Vv jestvuj ¥cich kon
rezaniasten a n8sl ednej aplik8cii (vliogen2zm) hy
Princ2p tlTchto sanalméalhi znBecti-id nsopvoelj2 vao d
zvislej vodotesnej hydr oi zol §ci eumiedtnenie. i zo
sa zabezpel?2 vitl @benamh,ogesndmutdompali erezu k
tieto technol - -gie sa vyug?2vaj¥% rtzne izol !

p8§sov ag po profilovan® pdoc)cReya |l ( no k@ h ®
vpostupnich krokoch od obvej a%upmawey kg, vyt
Vil ognej gk8ry url enej pre hydroizol §ci u,
hydroizol 8§ci e, ag po vyplnenBel egkrSirny feixrp§
upraven2m povrchu kongtrukci e.
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Vplyv tak®ho z8sahu n&uaobhiekeékt grei cjkd/s n
vhodnej met odi ke obnovy pogkodenej Vvrstvy
hmotovo-pr i est orov® wusporiadani e. Objekty 20.
Svoji mi ptvodnT mi pogradtdavkaminudexsnalsdaa a
riegeni a, ktor® zabezpelia potrebn® podmi
Vyug2vanie invaz2vnych z8sahov by sme nem
rovnako by sme sa impaPepademalut neyhlpbmade
ohrozenlTch objekto

3.2. Techyolvogiemia krygtalicklTch cltn

Technol - gi e krybohiickyltcshor eh®n ako mo g n
podrez§8vaniu kongtrukci 2, naj m2 v mi est
podrez8vanie z d'vodu nedostatol n®ho pr2st

lch aps$pdal§omaap WwgSan2 chemickej | 8tky do v
vsanovane,j] kongtrukeci i . Pri spom2nanich cl
na dobu plsobenia muesnmieacefqunkfnbkygS vtejto

ovplyvneng8 mnohiT mi edgkner mil,skamgaknaznal u
technolstgivicebn2ctva ako t ak ®h o napfedosanin e n a
aplikg8cie krygtalicklch cl®tn. Tie dosahuj Y%
Realiz8cia tlchto technol - -gi2nosiS m&wy§m
real i z8cii technol -gi2 dodatolnpohOadewr | e
apli kovania pozit2vne. Nast8va tu vgak pr
dutiny, kde sa po aplikS§cii jdosname® vdo dat
doplng¥e pdan¥Nalbgias S St ku .

ZhOadi ska zac h o-priastoioeej kbnoepcieoobjektov ako aj ich
prostredia je aplik8cia tohto sp!sobu sar
invaz2zvnom z8sahu je ale nut nnessdwBNYSv wpl
kongtrukci 2 do podoby pred apli k8ciou tak,
4. Diskusia

VmnohTch pr2padoch sa mtge aplik8cia vy

radi k8§l ny krok pri obnove objp&hOadumemadw®
zaradeniat Tcht o objektov do mognej pami at kovej
zv8dgi S nasadenie prs8veramkde,htdpe treeihmwvad z gy
nebud¥% dostatolne % inn® zabr&gni S vzl2nani
kongtrukci u, kt av&n8§bugevevgesnostnlm vply
zamrazovaniu a rozmrazovaniuan § s | edned evgitersuSk cki i obj ekt u.
Je potrebn® venovaS pr8&ve zvigen¥% pozorn
invaz2vnym, resp. nei nva xfodnosymsadenimh mi er e
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5.Z8ver

Vr §mci obnovy objektov spojenej SO0 sans§«
sebe | astokr8t stoja rtzne argumenty vhodn
Lastokr 8t si mnoh® techmwylsokilen Tadnwk§ ¢@w 2 pno
ateda ich realiz8cia tvor?2 zbytolnT ngkl ad
m:gu invaz2vne technol -gi et ecawniod ok & k®@bai |
s¥% tieto technol - -gie naj % innejgie.neje vga
pravidil om, ani nutnosSou, realizova$S tieto t
vyvodeni e m&yrromeayhnutnom nasaden? takTlc
potrebnT dtkladnlT prieskum objekn®&s!| edtna®n
pos“%denB8erhh vhodne@gj etedlnosli vygaduje ur]l
bohugiaO nie je spracovantg. Je teda na o
met odi ku obnovy objektov medmz8vpojhakepkar c
inTch metod2k, virazne absentuje.

Zvyggi e uveden®® jge nast8&8va |oraz va|gi.
aoberania sa timto probl ®mom, alds glad minexs
bjektov medzivojnovej architekt %Yry.
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Viskum a ochrana poOnTch o
svetovej] Vvojny. Priesel n?2k
hi st -rie, muzeol - gi e a mc

Research and Protection of Field Fortifications
From the Second World War. Intersection of
Archaeology, Military History, Museology and
Monumentology

Pavol Gteiner

Katedra archeol -gi e, Filozofick8 fakulta,
Hodgova 1, 949 01 Nitra, psteiner

Abstrakt: Po takmer osemdesiatich rokochod ukon]|] eni a druhej sV
do pozornosti historicklch vied dost§8vaj %
poOnT mi omp.e vhieemi areba v s¥% ade s pl atnou
archeologick® |l okality a kul t Y%rgraed u p @ mi%Yaztk
interdisciplin8rne prepojenie historick®h
konelnom dt!sledku aj met-dy muzeol -gie a m
KO% ov® o&¢dwhv&: svetov§ vojna, milit8rie, F
muzeol -gia, monumentol -gia

Abstract: After almost eighty years since the second world war ended, historical
sciences begin to research their remains, represented by preserved field
fortifications. Our current task is to perceive them as archaeological sites and
cultural monuments according to legistation. Therefore their research requires an
intensive interdisciplinary joining of historical and archaeological research and
finally also methods of museology and monumentology.

Keywords: second world war, militaria, archaeology, military history, museology,
monumentology
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1.bvod

Frontov® opers8cie druhej svetovej VOoj ny
sk¥mani a ug kr8tko po skon|] en?2 tohto naj
Okrem seri - zneho vedeck®&heok oz Guij mkici a udal ost
vstupoval. aj poilitck® | i ideologick® el
obzvlI §g8tech tzv. vichodn®ho bl oku. Tak s
svetovejvojnyun 8s vykazyujzeanzmélani a viacerlch segr

VeOk® syntetick® prs§ce, zameran® na fror
doslovne iba kOgu po povrchu problematiky,
je ako povestn®ho g¢gafrgnu. Pritojmpomeédna | e «(
bohat §.

Vs %| asnosti vgak ug nestal?2 samotnl vIis
vpredch8dzaj “ci ch desaSroliach. Frontov®

komplikovanT peameRow,8tkw ktorTm wmbatmel ph
uhlov pohOadk¥umPrnivahalokladst? taktied vyga
met -d viacerTch vednich discipl2n, ako naz

2Vojensk8 hist-ria

Prg§ve historiografickl viskum frontovlc
Slovensku dlho trpel tabavzP0apdmbo@Pbi 808t
dtvovdov nemohl o me¥Xopenteocph? sladr voen e j ar m
politickTchvyztrveorr§cnl? apodmi enok ppeblsilodoid
neprigloazknej gej dmehe|j dék&de 211 2 nsatjovk o
objavovaS mgnéugi &@f ippoda obne mapuj Yce prie
front ovl c maptsKlebdért®?@0R; Klubert 2014; Gt ei ne;Mi 20 B8 i k 20
Gt ei n e r, Koppanl2924).

Vs%| asnostdi sngome2 &kii veOk® mnogeMvgemei m§
ich povagayasBpga]j ing8rmEeR2 najspoOahlivej
frontopBcBci 2?2 povagujemeajzd ttuml @t® spdrEujye
jednoti ek, z a z n a mevoj§j vaktiyitysd e R p p b alddenkhrnutie
bojovefj | innosti za urlitl |asovl WWsek.

Najval g2 s¥bor relevantnlch dokume-ntov

naroda.ru. Ten publi kuj e sk edruhejgvéteve vojmyo s t 2
poch&8dzajesicer 82 neho arch2vu mini st eFasttivaaD o

naj bohatg?2 zdroj nemeckich prameRov, serve
visledok proj ekt u, zamer an®ho na di git
dokument ov, k t ou ®k Tscah oacri cthr2pvfoacjhn ®a knoat er i § |

polas vojny.

Prekvapujpo%ognim zdrojom pomerne spoOahli
spomi enky priamych Mdnos&rne komap dno§hoavj.% ob
niektorich ot&8zok hlavne regiong&lneho char
by sme m8&rne hOadali hvu ®frizmio$Iin®y cbhl vialj &s epn

91



veliteOskTch k&drov, ktor® migu napr2kla
dokonca blvaj% v rozpore s arch?2vnymi dok
kritick¥% konGrennh@&ca02D {Pb zr i

Napriek obmgwnolsitmam §gpudovaSvaS p2somn®
kfrontovim bojom druhej svetovej vojny na
m&l o b&§dateOovsolNav®@mgre |lalktiovity vyslovenl
grantov®ho krytia. t g ®muzoi ev,T sktuomu® may i s
venovaS, tak totig ¢giaO nerobia.

3.Archeol - gi a

HIl avn® sl ovo prtier ®deomi fvilks&aiimie ami | it §r |
archeol - gi a. Ag doned8vna bol o vgak j €ej
mi |l it§&rim§r, t8etakd mk(t zv. ar cheno8ls- gvivyas |koovnef
zanedban®.

Pr2liny, m§e| dosasiuaO archeol -gia modern]
by sa dali rozobera$S aj d#ov ozwlvg §ten esjk ud todhai
historieml p¥$§stnl ch tphtoaabdolieo nebolzna Slovensku
doned8vna dostato|lne rozvinutT.

Ostatn® pr2]iny vgak treba hOgd®é&m&me vn:
gpeci al i stujew,l alkohts edvetvia na vysoklTchpr@gkdl§8ah
nez8ujem rka? «mg Britomgnd M .i t dBuhdj evetoxej vojnysa v gdy

dost8vali ak er @nsnyeczhy vzI okomnost var aloe olalegov,
nevenoval a s a im takmer g i a ich asystematickejr n o s ¢
evidencias pracovan?2.

Pritoms | ovelns gi§sVTas P ®s@rmen2 na mi | it 8§rie vyrob
ako archeologpck@pad&g,l egg, sa& n8§jdu pod zem
pod vodou (Z&8 kon | . 49/ 2P0 XKI| akld,e dacdksh. teda na Yar
inTe&él esbwvor T mi arrachige®bvghaopmt gemetodoj b oj
obdobia povagova$S za archeologick® |l okalit

VzhOadom na tieto skut ol no sdtuliejsvemejoojny j na
s¥% |l astTm predmetom neleg8lnej |l innosti,

problematike systematicky aj na Slovensku.
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Obr.1:Jeden zo z8kopovich syst®mov dokumen
(foto autor).

Vs ¥ asnosti s a ug realizuj % prve®e proj ¢
archeololgickl viskumbanodeknl Pozoninaog $r ib2
venovang niektolriTans |SNPalria §snt rzeRBord®im H0 d@ e n
poOnim opevneniam |i na miestach nrakpvt vr dg
1944a1945 na dol noHrona @hrul; GtpeGan ea). PRIO2 &p uj %c o
zauj 2 mhefhatal materi 8 poskytol aj ned8vny

Holi2di beni ca.
KeNge obHpekty doteraz v2&a|ginou Yplne ne

archeologickim ter®nnym viskumom. Tento vI
oVdaje zanallzy dostupnich p2somnich pram
kj ednoznal nej identifik8cidi objektu, resp.
lokalityspr i amym s&wli isoimmsboj i skom.

Obrovsk¥ pomoc pri zi sSovan?z2 pr2itl @amreas Divi

skenovanie t e r &nnu§, me LI®ARo(Light Detection And Ranging). Hoci sa t§to

met -du na S| @aa@hskwvas| adeksok tirt Takho lorda jpir v &
spr2stimapnem2mkov omilekttrijcéd zrej m®s adyrel ms a
pr2nosamcmre®!| - gi u modernich kanflpiokewowa. hD
v schopnosti zobrazeniat e u®ezv e get a pbakrgvb ap r i vhodnom nas
dok8ge zachyt i, S kanezacttia ion®vnmeoct & faizorovania (Gt ei ner
2020b, 571).
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4 Muzeol - gi a
Vovipolte zanedbanTch oblast2 viskumu mo

mus2me ¢giaO spomen¥%S djogmekeoon -sdiew.e PRrreitt an
absol Wtne nezastupiteOnsg, pretoge s¥% to pr
zhromagNovaS Tar oHes&kluampinckobj aven® milit§grie
sagiskom tohto probl®mu je skutolnos§S,

rokoch od vyhl 8senia samostatnost.i nems§gme
m¥%zejn% expoz2ciu, ktor8 by jednak inppapov al

Yz e m2 Sloyedak&a ay ptsobila ako met odi ck
m¥%zejn2kov, kuGBeiomew72EB)20t §ri 2 (

Of ici 8lne vojenskohi & poiz&Pki@eynsvaziosi h narkMi
aM¥%z eum SRBNnskej Bystriicha pokedzvap® t®
achronol ogi AKk® icred tkiyt. Yaci e taktieg ni e s Yy
sarcheol - gmi, hoci i ntkionkd ®EIhyeni skn%zen os Kk
hodnoti S ako uspokojiv® ag pozit2vne.

Pr2]inu tohto st askuut ofl molsa i hOdgkaSrajaNovat
je Ministerstvo obrany prostredn2ctvom Voj
dostatol n® odborn® kapacity, aby zabezpe
zodpovedaj %cej YrowB8ipdpbmiovwtad rei@skkiprhis mYsz
vokolitTch krajingch.

Region8§lne mW“ze§8§ sa s2ce zwidlppivreadw es nnadioe
milit8rie, avgak |l astokr 8t nemaj ¥ gpeci al
venoval. na r8mec bedgnej starostlivosti

TakTto stav nahr8&8va sk!r s¥%kromjadham zbe!
pr2pade rozgiruj% svoje zbierky neleg8lnou

Sagk® eliminovas, ni eto egte trestne p oS
bezprostredneokn® dsvélzanjeedovnyi e tT chto zberat
verejne prezentuj % ako m¥zes§, navyge sa |
asamospr8vnych ingtit¥ci 2, ktor® dotuj ¥ i

zri aNovGatteiOmda 702%).2 0
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Obr.22Pr 2kl ad s¥kromnej zbierky pozost§8va

neleg8lnou archeologickou |innosSol
55Monumentol - gi a
Pami atkov8 hodnota zapbhbeanfehd4®ortokok§t
nespochybnite®ubBako ddtloegit] s Yabopewnenia b j e Kk |

zkt or ®hokoOvek in®ho historick®ho obdobi a.

probl ®my shpicsjteor® ografickim viskumom boj o
Slovenska v rokoch 1944 a 1945.

Nag2m hlavnl gmiz ®wjhmam ed ropteevin esi¢ e tzov e j Y
byS sniachha zoachovanie, respekt? vze§mziakow.§neni e
Il dentifikovan® archeologick® n8l ezi sko se

archeologick®ho viskumu sa dost&va do dat
archeologicklich ng§8l endOa md aSheyenselgu)s| at ?
st8&va kultYowmous Ylaand Bdk pamZ8kkov®ho 40061260
ods. 6 a M0, 0ds. 7). Vt akom pr2pade sa zaist?2 aspoR

pr2padnTl mi nel eg8l nymi hOadal mi i milit6§r
skutolnos®sghpaenide§dez maemiespami ht xo® o0 ¢
Pri vyhlasovan2 tilchto lokal2t za kult %rn
vgetky spomenut® skutolnosti. Niektor® z8§
mnohTch vetiev. Dkryty (bunkre) Bsiae koIl Ima
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desi at k ami objektov na pl otcohheo nviyepkl ol Gkal,c h
pami atkov8 dokumentS8cia si vygaduje indiyv
vymapovania jednotlivich zlogiek.

InY% ot8zku predstavuje vymedzemi ekud ¢ Bar an
pami at ky. Tak sa zabezpel? ochrana bezpro
potenci §lny neskor g2 droant @o |porgipcakdie vslias k di 8n
rovnako ako pri stanovovan? ochrannTch
archeologicklich | okal2t.

Prezentovanie boj2sk, druna Svatdvej vojno opeorcheemr?T czh
objektov verejnosti ninagjoen Bpocd red?i nkpul a
predovgeskbjmacu ch objektov, naj m2 bet - no:
(Bratislava adokwmbieer owht oLipmt ovsk§ Osada,
objekty aichbezprostredn® okolie dppaviindlom mat al®
panely, eventu8lne uvi esvy bcaov em? wmo d PN ®s to:
zachovar®atw2ve, vygadépmhwilraechejagicehenl og
najprv stanovhObhkh, r@agmpoyom m! ge pr2sS re
podoby napr#kealimsvipletom stien z8kopov
Vmi nul osti sa r ek on g tobdob@ MM na stredagmrBfoverskun k r e
ale bez predch§dzalja/sctaodyasyvi akumwevhodnTch
postupov |i materi8lov (Gteiner 2023).

Obr.3:Povstaleck8 protitankov8 priekopa pri
(foto autor).
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Il nou zauj z@avedRamuj “%cou kauzouw agnos Dil
zaober 8§ me, je ochrana mhe®tbav maskirvdadne t| koep |
Tieto miess#l asunosti gohrozen® vistapietheou na
miestoasnaj val gou pravdepodomaonlsSbaajsa rt&admo veol
ag stovky neexhumovanTcth8mdielt T cOktroe m o koehlo?
viditeOn® zvygky povstal eck®ho obrann®ho

taktieg hodn® pamiatkovej ochrany (obr. 3)
6.Z8ver

Nalrtnut§ @s¥%tingl olsSopar §cia jednotlivich
viskumechaane poONnT chlr uohpeejv n sw%et ozv e | vojn

vgeobecne moder nT c hk omiell into8r i ¢! s4 &dikuz owu i
schopnost2 zapojenlch odbor n2rkloovh ikreg\tgiet %cpi
menej neexistuje.

Aj pol et ost!bhb, zaoberaj¥%cich sa timto v
na vyggie wuvedenl nez8ujem gpecializovanl
prakticky vilulne naniatk@rdteoni pk e p a gpéodreiaSa n e
oveOkej podpor e, nagosle&vad opmui, e aep nizdcek uo | i
z2skanie prv®ho gpeci ali zovan®ho vedeck®
dotovan®ho) na vi skum dpubed reVetvej vajny enan e n 2
juhoz8padnom Sl oYymkysku trvalo tri (

Napriek vgetkIm negat2vam zost§vame do
Pozorujeme totig vzrastaj ¥Yaxdj ek @&tmd enfd andyy e
viskum fortifik8ci? ich viskumu d§va vyslo

Pr2spevok | @ekwlVEGApdmOBEK7/ 21 AArcheol ogi «
z 2. svetovej vojny na juhoz8padnom Sl oven
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Soulasn® mognosti zobrazo
neinvazivn?2 di aigpnSo?sktliacdeo vr
studie olejomalby Madonas d 2 t Nt okmhuz
J. K. Handkeho

Actual possibilities of imaging methods in the
non-invasive diagnosis of paintings 1 an case
study of the oil painting Madonna and Child
from the circle of J. K. Handke

Lubog MachAh&ba &evMizckhoai§ Yop§l ens

lUniverzitaPar dubi ce, Fakulta restaurovsgnz, J
Les k8 r eybasimbchakka@upce.cz
2DTAM AV LR, Cemttred m 6E888 455 Tel |

Abstrakt Tngce pogkozen§adomy €d 20tmatidbra M sb2re
KromhNS2 gs k@mr Tlhydlhas westaurovgn? na Fakul t B

Pardubice podrobena rozsghl ® neinvazivn
materi 8§l ov®mu vT1zkumu. Neinvazivn2 a inva:
dochov §n?2 d2 1| a, speci fikovat druh a rozsah

pozdhj g2 ch innetpeorsvieendcn?2 aSaw N podpoSit |i vy
Sadit do okruhu viznamn®ho moravsk®ho m:
Handkeho. PtSiic ed i oabgrnaozsu byl y pougity j ak

zobrazovac? techni ky, vyug2vaj2c? rTznlch
spektra, t ak zej m®na sofistikovan® zobi
mi krofotografie (digit8l n27000W)i,k r oisrkforpal ekre
reflektografie (infra kamerovl syst®m Apol

zvysokim rozligenzm (zaS2zen2 TORATOM s r
vel koplognim detektorem XRD 1611 CP) .

Studie pSedstavujesmenhopgekdoshgeo@®uvhsl edk

KI'2] ov8&neiovazivn2 prTzkum, fotografie, r e
mikroskopie
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Abstract: The heavily damaged oil painting Madonna and Child from the collections
ofthe Kr omNS$2 g Museum veatsnsive nob-jnasive diatynostics and
invasive material research during restoration at the Faculty of Restoration of the
University of Pardubice. The aim of non-invasive and invasive research was to
determine the state of preservation of the work, specify the type and extent of
damage, characterize the type and degree of later interventions and, last but not
least, to support or rule out the hypothesis that the work can be classified in the
circle of the important Moravian painter of the 18th century, Jan Kr y gt o f Hand
Both standard multispectral imaging techniques, using different wavelengths of the
electromagnetic spectrum, as well as sophisticated imaging systems such as digital
microphotography  (Keyence  VHX-7000N  digital microscope), infrared
reflectography (Apollo infrared camera system) and X-ray transmission radiography
with high resolution (TORATOM device with XWT-240-CT reflex X-ray and large-
area detector XRD 1611 CP) were used in image diagnosis.

The study presents the research methodology and summarizes the achieved
results.

Keywords: non-invasive survey, photography, radiography, reflectography, digital
microscopy

1. Pvod

Ol ejomal ba na pd3tRANemMadenab3rek Muzea
vietech202171 2023 pSedmBDtem rozs§&§hl ®ho pr Tzkumu
Jedn8 se o figur§gln? kompozici pt omé&de®nl
podkl adu a | nDn®ms kprli8ptcneN. naPodeeebisneven®t
dokumentaci obrazu vi nfr al er venj®m mhsrSem2datovani do
PrTzkum i restaurovgn? byl y provedeny n .
Pardubice vLi t omyrg8lnici v di pl omov® pr&§ce Is28sk§n
umiDl eck8 d2la na textiln?2 podlogce.

Neinvazivn? a invazivn? vizkum mnl zZa
i fikovat druh a rozsah pogkozen?z2, c he
rvemeposd edn?2 Sadn phoydppootS®ztu , | ig ev yd 20lud i

hu viznamn®ho moravsk®ho mal 2Se 18. st

Tento Il 1 8nek strul nhD shrnuje met ody a
zobrazovac?2ch met od, kter ® Kwoyrpy e psi vir g1z
przRumusp Sehl edem vgech vyugitpB8hsmegon® przEzk
zpr8vn. (Gevl2kovs§ 2023)
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Obr. 1: Madonasd 2t Nt enrt,0 zfpottToI an®m VI S
Foto David Svoboda.

22Pougi t® zobrazovac?2 metody

2.1. Fotografie vdenn2 m grvoXxtpte] | éro® n?2 , pol ari
prTsvit)

PrTzkumem v denn2m roz
o vitvarn® technice a p
charakter pogkozen?2, j a
nap2nac?2ho i ozdobn®ho
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byl Vyugi tCarfomn EQGSa7pla (EESt18-135mm)a z 8bl eskov§ s
Jinbey DPX 600 W. Stejn8 technilpaTbyl auy
kdy byla zkoum8na hustota pl &8tNDn® podlog
pl 8tnh a ztr&t barevnlich vrstev, i pro f
Y%l elem zviraznhDn2 morfol omoleampiorys cab®m Pv
pougit t al p @NBNFE®S 70D d o p | nfilremd B+W -po |l ari zal n
cirkufirSBASIE MRC a z8bl es kowlitsliyne§pmlanr i zal| n?
filtrem.

Obr.2a,b:Madona s d2tDRDtem, foto v ostr®m
Foto Aneta Gev|2kovs.

2.2. Fotografievul t rafi al ov®m z§Sen?

2.2.1. Ultrafialov8 luminiscen|n2 fotogra

PrTzkumem d2la v wultrafialov® | uminisc:¢
povrchovich ¥pravg§ch obrazu a pSepadindlka
l umi ni scenl n2 fotografi e aayoh BEOSp/0Do(EFeSI e n a
18-135 mm). Osvit d?2 Isav Nd ¢ 3y k csv FhilipisuTh-D d& W iBLB
s rubzsklenvT m
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2.2.2. Ultrafialovsg reflektografie

KromhR ultrafialov® | uminiscence bylo pS§Si
sn2m§odr agwelnter afi al ov@az PDamgsn2akidw tpanet r
schopnoprtPzkuknu byl p oQargppm EOS f7@Dx (B &0 ram §1t8
STM, 360-1100 mm) s filtrem Baader U Filter 80%T 350 nm.

2.3. Fotografie v infralerven®m z8§Sen?

231.lnfralerven8 fotografie

Pro pS2gdatebai aut or sk ® bp nethk pestimdény byla p o d m:
Vvyugmettaoda | L fotografie schopn8 zaznamena
1100nm a metoda I L reflektografie zaznameng§
1700 n m. Pro I L fot omavaeffitit obayplarpgau gdatnon EOS
mm /1.8 STM,360-1 100 mm) s filtrem MaxMax XNite 1

232l nfralerveng§ reflektografie

Pro I'L reflektodrLafkadamebryal aAppedun@intas keno
mechani smem poskytujvgsmkfef roekt o greamyn € a
Kamera pracuje vp 8 s nd@0 i 1 700 n m. P re T zskyusnt ®isifra Vilfrem
probNDhl ve vlInovi dM0 @K &sgta byly vdabou pS2pade
pougita halogenovsg8 sviDtl a.

233. I nfralerven8 transmitografie

I nfralervenou transmitografi 2, pSi kter®
a mal bou byl zdokumentovgn fyziu®l vesay no
Kpr Tzkumu byl p €angniEOS 80D {(F&@mpnaffl8 STM, 360-1100
mm) s filtrem Ma x Ma x XNi te 1000 OPC%Tst I p BjO20c 2 mm
hal ogenov®m svDtl e.

Sn2mky odragen®ho viditeln®hoiattNDal ar¢¥hs)
fotografie byly nor mal i z eRite8QolprCheaket.l e kal i br

2.3.4. Fotografie ve falegnlTch barv§gch
Infralerven8 a wultrafialovg fotografie \
byly z2sk&ny AbRgnbmiiampTAdbbm Photoshop Kk
v odragen®m viditeln®&m svDtle (VIS) s ref
tvorbn infralerven® fotografie ve falegnl
sn2mku odragen®ho viditel n®hod eswRtnlla n@VIze)
l ervenl kan§gl byl nahrazen infralervenou
ultrafialov® fotografie ve falegnlch barveE
posunut na | erveni, modrT na zelenl a moc

fot ografi 2 (UVR).
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2.

4 . Rentgenov8 radiografie

Obraz byl scanovgn na za$2zen2 TORATOM v
plikovan® mechani ky Akademie vhDd Lesk® r
§Sen? byl a pougita R404iCITe x(nRRarya&Motr e n kD mx¢
rychlovac2m napPDt2mm 168a k¥rla V510k 0 kve z
aznameng8vsgno velkoplognim detektorem XRD
cintil8torem GOS ve vzd8lenosti 1230 mm
m2sthNDn do vzd8lenosti 15 milimetrcha (geo
etektoru je 409.6 x 40 6 mmedenlehi koBt g
ak kagdl radiogram pokrTvsg plochu zhruba
mi krometr T na obrazovl bod. Rastrova
orizont 8l ntnmsmDrvertobh§l bl zajigthDn dost ¢
br8zkT. Expoziln2? doba byla nastavena na
6 projekc? pro sn2gen? stochastick®ho ¢
os|l ®ze pr oveden a -fiekdoar tahsiorenace hisppgramd taly taby
kouman® detaily byly dobSe patrn®.

Met oda rentgenov® radiografie umognila |
kovT, zviditelnit ve vysok®m rozligen? kr
podl ogky aS8slahmhotn® z

d
6
9

NTPFrRPOTSTU~OQOC ONCNOD
o

2.5. Digitg8ln2z mikroskopi e

Digit8ln2 mikroskopi2 byly z2sk8ny bligg
povrchu, t ypiu zomoglkiogtemr?2 | stejnhN tak umog
podl ogky a druhopgmfzkhbygdi§ smpchu[gi tKk vysoce pS
mi kroskop Sadyv ysHoxk T7nD OrOoBiz44si46P®) m ¥etkou hloubkou
ostrosti umogRuj2c?2 mNSen2 ve 2D uil n2Dn mo dw
svyugitz2zm j ak segimenwtacwe®dBes,0bnt @&Hko nkayls v2ce
zpracov &w®%m araovac? jednotce 4K FHD 276.
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Obr.3a,b: Madonasd?2 t Nt edL (Carmt EOS70D)a | RR (I L kam
Apollo).
Foto David Svoboda (a), Martin Martan (b).

3.Visledky

3.1. Fotografie v denmm2nbodwdl laei mow apf
avpr Tauyi t

Fotografie vdenn2z m svl’.)llildestazvacm)b[azu bezprost
restaurovsgn?2m, c hajeto kazsah. NpjogRezelndNj g2 m pc
byl a extr ®mn?2 deformaceepPRStphadgpr mbevawrju? c

vgakbVastech past-zn2ch n8nosT barev. N a
projevovaly vrstvy silnhD ztmavl ®hojPaRehe
kompozici mal by. CharakteristickIm

i znel|l i gtnNn? samotn® mal by, nach@éajvaind?

vhl oubk8ch past)- zm2ehstin8amobBJt n®ho druhot ng
strann ' Rlagtama .n2 bol n? nasvz2cen? zvirazni

d silnimi

1Obdobzm@!igtnnz barevn® vrstvy po
ek Muzea Kr

nNDkoli ka dal g2ch obrazT ze sb2r
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podl ogky, dob$@zpalte®@Pm svDBtl e, zej m®na f

projevmperteél ogi i barevn® vospvyl erk®@rr ®v Mte
patrn®. Jednalo se&go mabby§hl odusllkr ackk est Sec
barevnou vrstvu po obvodu obrazu vm2 st I, kde dogl o k Ar
obvodovich 1ligt podmh®rmwn2do nlazxwé cmablbySeve

do | 2ce malby takt®g z8platy pradrdes®r prt
p | § tFotagrafie obrazu vpr ost upuj 2c2m denn2ml sviDskegt
perfoph8tn®d a skutelnbarexs®hvvbkpatkd podk

3.2. Fotografievul t rafi al ov®m z§Sen?

PrTzkumtvafial ov@r bkBiarrsapsstd ¢ini ni m§l nn  d
l akovTch Vvrstev na povrchu mal by. Jednu
dochovanou vcel ® pl oge, dal g2 Fdoa cohgorvaafn & |voykp8oly
rozs88hl ®m mepcohgaknoi zcekri®hr b & k Pz ti r).8Nf@AY g2n2 mc 2 c h |
dobSerp@® praskliny a ztrBotyvrpdddkal asles ia
druhotnich z§&8sahTTigRlarfrogtmedl h Mavrei ef dinumted 2 g
tmav® pSpmalaby .

3.3. Fotografie/reflektografievi nf r a |®nr vzeSrS e n 2

Fotografie vinfra| er ven®mprzg$edéns upravenGanonf ot o
EOS8Dodhalila gtNtcovi pS2pibddgma@Bnr wWkewn ngIms ts
pod n8nosy nelistot a druhotn®ho n8§tDNDru
snejviRt g2 pravdRNpodobnost 2Anno 17831 Vzbledsnk keu da't
snaze o bl i gg®?2 uobrean2u sawukioasht®j ehv?2 | i prac
do okruhu Handkeho d21 ny, m8 n §&Illenzf rian ssknr2inp
posloug2dadmitern vizkumu ke srovngn2 s obdol
Handkeho d21Il ech.
InfralerveniSerpfbdbedkdoengg aifnfra syst®mem Apo
subtil n?2 Il ine8rn?2 podkresby, kterou autor
Autorsk® zmBDny drobn®ho charakteru byly o
pSedevg2m tvaru horngravi@ireukzys pMasd édnya, pkad:e
mal ba podkresby doslovnhD nedr g2. V cel kove
viji mku.

tohoto zneligthDn2 i vrstven? |l akT naznal uj
Yadr gby obr azmueeha.ch sb2r ek
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34 Rentgenov8 radiografie

Rentgenov§8 r adi oziditalfila pa snta- zonb?’r az e b Dbpas ®-
tahy obsahuj 2c?2 barevn® pasty s obsahem pig
zejm®na o parti e,uplatniemottetad pT o ki n antadouwd dydl o b
i nkar ns8vtiyt | a&d r|ag@s®tpitr av®m dol n2m r ohwNgmm®anz u ,
denn2m svDtle maleha gf ®Bna si lvreld mi gpatnhD c
rentgenogramy existenci kvalitnhD prokresle
Panny Marie. Rent genov ® § m86neohld d e t a i ztokugniovat stav
dochovgn?2 pTv,orazsah, Hypologila $ttukttau z t r § t barevn® v
sekund8rn2 krakel §ge.

PravdDpodobnhD nejz8vagnhDjg2m zjigtNDn2m b
nejasn®hortaw®r U 8wt i mal by, ukrTvaj2c2ho s
Na z8kladh bhRgn®c®kpynagonédivykl ®ho kompozil
vSegitel sk®m tTmu objevila hypot®za, ge s
pozdNRDji zamalovanou. Tuto skute|lnopbzpd3l @
mal by dopl nRnT o | abor atuo rvnz2o r «ktTr. a tR egnrt agf ei ncok
prokg8zaly, ge postava sv. Josefa nebylo t
pSemal bou pozad2. PSemalba dokonale pSekr
svatoz§S Panny Marie. Sond§dgn2?2 pr@zhubMmzopwpt
y pSi nnhDkter® z minullTch intervenc? do
ze st8le patrn@.orke&jliném pdmeahs§niz jvej
bilitace budou t®maty dal g2ch jedngnz,.

35, Digit8ln2 mikroskopie

Digits8&8ln2 mikroskopi eVHKi7000Nopsroblpram 8 KE ¥ BE RN C |

detailn2ho vizu8§ln2ho zkoum8n2 morfologie
pogkozen?z, kterTmi jsou:

T vrstvy nelistot

T vrstvalvrstvyl a k T

1 vrstvalvrstvyy p S e eta |

1 krakel §gatakidl ah vrstev

T ztr 8ty l akT a b aMes' reildkhu vrescthewn i wk ®h o

povrchu

T trhliny, perforace a ztr8ty podkl adu

T trhliny, pemfl@naae a ztr 8ty

Mi krosbhlmpd &8l e potvrzdmra obommbDrokyH p svt i raz
i g n Diokjsom ¢mr §toy barevnich vrstev na

a | 8§ge, z p Tnechbnekd @ mra§m&Mm&n2m mal by pSi

g nz.

O ® O
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Potvrzena byl a i domniNDnka o typwatdZzmdot n
z8plata na prav® straea®h bpt aginbag!| enSetcvho Sam’
jednozmalnBDil n2 hoz8mlaatai lau stranhD | ev®,
adhezivem bl2ge nespecitikoghnRhakddnapua
zvepSoivziugd echt Dn® vepSov® usnin.

Obr. 4: Madonasd 2 t N RT&rfoto.
Foto Michal Vops§lenskl
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Obr.5: Madonasd2t Dt em, detail datac €€nonEOS ubu p
80D).
Foto David Svoboda.

Obr. 6: Madonasd 2 t N mikrafoto (KEYENCE VHX7000N).
Foto Christoph Prosd-ci mo.

Mi krofoto charakteristicklich fenome

1. prasklina vgdémil ewrns thwaamiSemal by

2. sekund8rmalbihNakelad®g Vervenou pol ol s
svhRtl ou gpepmalvbunahoSe)
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3. sekund8&8rn2z krakel §gmallbSas tkedemyek us) etd$ & rk
(vlevo dole)

4. sekund8&8rn2 krmakebBgzalvipatpdav| T m
dole)

4. Z8vDr

Neinvazivn? di agn Madona ksad 2 tolDteg m malyh ya z §
pSedpokl adem pro posouzen? swuavendockans§
mal by a pougitlch materi 8lT. D2ky giro
umognila uplatnhDn2 nejen standardn2ch, a |
byl o mogn® z2skat Sadu neocenitelnTch ;
kd Tkl adn®mu kpamad®hoz bbgdkskazstavu doch
kj eho dTkl adn® chhlaerdaikstkear | vy it var z®h o, t e
vhneposl edn2unfbldex kohi stori ck®ho. Objev da
upSesRuje pSedpokl §d°an oml gdoibmintamamii nk uv odc? 2l t

pSi interpretaciuradaendr auvdrmabby] i Kalesp
d21 a mTge posl ougi't i porovn &3 stdwejt?ad?
rentgenov]i mi sn2mky Handkemu pSipsanich
viznamu Béeez ®fontavy sv. Josefa a subti
vpozad? mal by. Tyto objevy konelnhD obja

mal by a budou m2t dopad na stanoven?2 kol
estetick® prezentace mal by.

Na z8&8kladnhRei nfetpd&Tameinvazivn2zho prTz
kvibRru invazivn2ch metod, kter® n&§m pom
pro stanoven? optim8l n2ho restaur 8t or sk«
ur| en? stratigrafie mal bya, biadervt i &i kvd difl
nejgetrnhDjg2ch metod sn2m8n2 nelistot, | @

PodRDkov§gn?2

Aut oSi 1 §nku dnRNkuj 2 za spol upmgci N
Christophovi Pr o s dNTERNABIONALKNVYSBE)NZC Bartinovi
Martanovi, ak. mal.
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VDstonick8 venuge v hori
soulasnlch technol og

The Venus of VDstonice in
and contemporary technologies

I van Koutnl

Moravian Museum, Zelnl trh 6, 659 37,
Masaryk University, Arne Novg8ka 1,

Abstract: The paper deals with the oldest figurative representation of a woman
made of fired clay. It outlines the historical context and the circumstances of the find
of this unique item related to eminent personalities of the interwar archaeology.
Excavations carried out on sites where mammoth hunters used to live aroused
great interest of the professional as well as general public. This interest in
archaeology has persisted till today. This is evidenced by the unprecedented
interest in the project created in cooperation of the Moravian Museum and the artist
Ji S2 Pec. The output thereof iws aofl i Vg tean
All what preceded the start of this project that was discussed in the media and
triggered a wave of public interest, is part of the present paper. In the research, the
original aim of which was a scientific evaluation of the artefact, the most modern
technologies and methods were applied enabling to gather, in a non-invasive way,
all the data for a further deep analysis and future research. This digital imprint of a
unique art work from the Gravettian will remain preserved for future generations and
allow its research by the means of digital technologies.

Keywords: Venus of VTachiology, Moeayian Museum, Copying of
artifacts

1. Introduction

The paper presents two worlds of human existence. The first one dates back to
the beginnings of art represented by an important discovery of the oldest statuette
made from cl ay, the Venus of VNstonice. T
made by the means of contemporary technologies and procedures. The paper
unveils the facts from these both worlds and shows their most interesting
intersections in time and space.
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2Discovery of the Venus of VDstoni

On Monday 13 July 1925, the oldest statuette of a woman (Fig. 1), the Venus of
VNstonice, was unearthed, br ok econducted by wo p
Prof. Karel Absolon. This sculpture from fired clay was created in the Gravettian
period (period of the mammoth hunters, 32-22 000 years ago). The excavation
where the statuette was found was supervised by the technical manager and
preparator of the zoological department of the Moravian Museum, Emanuel Dania.

The latter found the sculpture, together with the hired worker Josef Seidler, in the

depth of some 2,5 m in a big ashplace. It results from the memories put down in the

diaries that somebody said over the trench: " | t Es a which wes precised by
ZdenhDk Jar bt Eay aToyhe detriment of Karel Absolon, the news
couldnEt be passed to the media by himself
the French Karsts and returned home only two and half months later. The find was

published without him to which, naturally, he reacted negatively. He would like to

present everything personally which was one of his strengths and favourite
activities. The news on the find of the Venus o f VNDstonice | eaked
newspapers probably thanks t o E. Dani a
procrastination with media coverage of th
anyway a quality photograph and promotion of the find in the worldwide popular
magazine The lllustrated London News appeared only on 30 November 1929. In

1938 Karel Absolon submits another scientific report with photographs in which he

states the assumption that the Venus was made from burnt mammoth bones mixed

with loess, thus he does not mention pottery but another material similar in
appearance. In 1989 a broken piece was examined in the Smithsonian Institution;

however the analysis showed no bones. In 2004 a fingerprint of a small child was

found on the rear side thanks to the scientists from the Faculty of Science / Masaryk

Uni versity; before being fired, the scul pt
hand.
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Fig.1: TheVenus of VDstonice after t

3.3.The Venus of VNstonice and curren

This part is dedicated to technologies and devices used for scanning the original
of the Venus as well as to conclusions and evaluations of the obtained results. |
draw the information from the interview with Petr Neruda, head of the Anthropos
Institute / Moravian Museum, who is responsible for the whole process and
evaluation of the data. With regard to the degree of protection of the Venus, the
statuette coul dnkEt be shaped by means

he

of

economic reasons a sculpture made i n 3D printer coul dnkEt

The tomographic analysis was performed by the company Thermo Fischer
Scientific using CT HeliScan. The device was not able to scan the Venus as a
whole, it had to be scanned in two parts. The entire model was obtained by
overlaying the data of both halves. Computer algorithms were used for this (Fig. 2).
The resolution was 18.54 micrometres and the entire Venus file was about 90 GB.
The CT machine scanned sections in three views, the programme then calculated
everything and created a model from a raster, so-called voxels. Both parts of the
Venus were scanned in the same time, in order to ensure equal entry conditions. A
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polyethylene foam cylinder was created in which the Venus was placed. The
technology was initially tested on a plaster cast, which was also used to create the
space in the foam cylinder. Comparative samples were also used, in one sample
there were washed out carbonates from the loess, so-called " c i c¢ va8d iy the
second sample there was a fossil bone and fossil mammoth ivory. According to
Karel Absolon, these components had to be parts of the Venus. Both rolls of the
comparative material were fired at 600 degrees Celsius. Everything was placed in
one cylinder used during the scanning. Even before scanning the original,
experimental tests were made to set the ideal parameters. The scanning took about
11 hours. The images were processed in the AVIZO programme. This programme
allows selecting a specific area, particle and creating its 3D model.

In his research, Petr Neruda focused, for example, on the number of larger and
smaller particles and their segmentation. Their dimensions and volumes were
examined. Altogether some 152 000 particles were segmented, while digital errors
were also included, that were statistically separated. 133 particles larger than 1
cubic millimetre were detected. Particles larger than 2 millimetres were found in
number of 69. It was these particles that were interesting for their possibility of
physical manipulation and possible intentional insertion. The mentioned 69 particles
made up 50% of the volume of all particles. Another analysis looked at the
clustering of particles, and this proved random scattering. Most of the particles
seem to represent rock fragments, lumps of loess (* ¢ i ¢ WwW&re glso found in the
ceramic mass, and Tertiary microfossils are also included. Hard animal materials,
i.e. bones or mammoth ivory, have not been found.

Most likely loess from the local area was used to create the statuette, dug up
right where its creator lived. The figure is surprisingly well fired considering the early
days of this technology. An important result of the investigation is the fact that the
statuette was most likely not additively formed, that is, parts were not added
gradually. So it was apparently formed from a single piece of material. Another
important aspect found is the creation of vertical cracks during firing, which do not
communicate with the surface, so there is a space of vacuum or gas inside. These
cracks came into being by the shrinkage of the material during firing. A sharp
change in pressure may cause the figurine to fall apart. This fact is important for the
future safe handling of the exhibit, as it may represent a possible risk of the figure
disintegrating during a sudden change in pressure, for example during transport by
plane.
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Fig.2: ScanoftheVenus of .VDstonice

4 Making the copy of the Venus of

In the frame of the project of preservation of cultural heritage, i.e. the

Vv

preservation of t he Venus of VNRstoni ce, Ji §2 Pec w

was to make as exact a copy as possible of this artefact and a mould for its future
replication. This task was a strategic solution for the future use of the copy. This
solution was necessary because the original, apparently plaster cast, no longer
exists. To create the most faithful copy, data from the industrial CT device,
mentioned in the previous section, were used. The non-invasive method, similarly
used in medicine, aimed to examine in detail the internal structure and composition
of the rare artefact. Naturally, the current rules for the management of tangible
cultural heritage do not allow the production of a plaster or silicone mould to
reproduce exact casts, as was the case in the past. Using previously applied
methods could cause irreparable damage to the statuette. It was the creation of
means for possible making of exact copies, which the Moravian Museum now has
at its disposal that was behind the idea of a limited edition of the Venus of
VNstonice that aroused unprecedented i
an evidence that the interest in archaeology is alive, and archaeology is still an
attractive scientific discipline exploring the ancient past of man through preserved
material culture.

The <creation of copi es of the Venus
procedures that the author gradually developed and adapted to achieve the most
faithful result. In the initial phase, it was necessary to process the data generated in
the CT machine. A surface 3D model was created from the original volume CT data
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of the model to be used for the purpose of creating a model for 3D printing. Editing
and cleaning of the data was necessary to obtain a copy with as few deviations as
possible, including the details left behind by the CT machine. This procedure
resulted in a digital 3D model for the purpose of printing in a 3D printer. All future
copies are made from one original piece, so there is no degradation of further
copies. This basic copy is essential for the creation of silicone inserts, into which a
specially mixed substance containing pigment is injected, ensuring colour
compliance with the original. This mixture has an exact ratio of substances
measured in milligrams. Before the actual injection into the silicone inserts, the
mass is evacuated in a vacuum device, which limits the presence of bubbles in the
material and any damage to the final piece. To obtain a perfect result, the author
created necessary technological procedures, which are, however, time-consuming.
This is the reason for the restricted production of this limited edition. As already
mentioned, the initial copy and matrix for creating silicone inserts were made with
the help of 3D printinRrg.PekEorustelde sae hpiugrhp oys
printer, which is used, for example, for the needs of dentists. The use of quality
printing was essential to maintain the fidelity of the copy. Another procedure that the
author elaborated is the sealing of injected silicone inserts into the moulds. These
are precisely formed to match the dimensions of the filled silicone inserts. With this
procedure, soft materials are kept in a stable form and can slowly harden and
acquire the necessary parameters for further treatment. Hardening of the special
mixture takes about one day in winter. After the mixture has hardened in the
silicone insert placed in the mould, it is time to strip the silicone from the statuette.
The silicone mould intended for injection is usable to a limited extent, on average
twenty-five times. It can be less, in case the resulting bubbles leave sharp edges
that damage the silicone. Further modifications after removal from the silicone
include milling. With the use of special milling heads, the contours are refined in the
place of the superfluous mass in the area of the statuette's legs. The crack in the
area of the split into two parts is also contoured. This is followed by abrasion using
sandblasting, where the copy obtains an ideal surface for the optical perception of
the fine structure of the ceramics. The final process is the patination of the statuette
by polishing its surface (Fig. 3).

This part of the article was written aft
watching the author at work. The paper is also based on an interview that was
conducted with the author of copies of the
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Fig 3.: Copy of the Venus of VIXstonice.

5. Conclusion

The Venus of VDstonice crosses expdrimentsor i zc
with clay burning to the times when this artefact is examined with the most modern
technology and technique. Research and spreading the link through copies is
important for us in knowing ourselves, precisely through the artefacts of the past,
which are not many.

Finally, 1 would also like to thank everyone who contributed to this paper, i. e.
Petr Kostrhun, Petr Neruda, EMar tVamrelkibiva?
Pec.
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Abstrakt: Ta m, kde sa st8vakohi gt eteak@houmel gk
hypotetvzkdsti § potreba uplatnpnknom® an%l gt hoc
poskytn%S girok® ,snpieeklternumo i mdtoe m§gliavem z

z8§roveR je nimi mogn® nahliadnuS ddozéfndi vi
Zanussi 1478681 iprodukt2yhiymnimal haj mm2.v pr
pol o¢8xteor.yimeh eltikot ori ck8§ anallza narg§ga v
manti.Reviym je samotnl kol 2savi,sphaob&nkr| &
pracovnou vySadkdmopPai ed omysio el enskej. spol
DruhTm jéee frackah® maOby s% egte aj v s¥l a
premaQbaknior ® komplikuj¥% nielen atrib%¥ciu
zhodnotenie a zaradeni e arsie) pradukaiet autora.uNa v T v o
z8kl ade realizovan®ho komplexn®ho vIiskumu
rokoch Jozefovi Zanussimu prip2sanlich via

s% asSou predmetn®ho pr2spevku.
KO%| ov® ZsalnouvsSs:i , v T sharb,a,t vamradd,za, baroko

Abstract: Where the findings of art-historical research become too hypothetical,
there is a growing need for the application of analytical methods that are able to
provide a wide range of information, not only about the material composition of the
artwork, but at the same time provide insight into the individual manner in which the
artist creates. Jozef Zanussi (1738-1818) was a productive painter, especially active
during the second half of the 18th century. Art-historical analysis encounters many
limits in his case. The first is the very fluctuating nature of Zanussi's work, caused
by his employment and the high proportion of workshop participation in the creation
of his works. The second is the fact that many of the paintings are still covered by
extensive overpainting, which complicates not only the attribution of these works,
but also their stylistic evaluation and their inclusion in the context of the artist's
oeuvre. On the basis of the comprehensive research and restoration carried out, a
group of paintings have been attributed to Jozef Zanussi in recent years, which are
also included in the present paper.
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1. bHvod

Z8kl adom tohto pr2spevku sa stala p2somn:
som konlila svoje magistersk® gt ¥%dium na V
praktick¥% | asS predstavovalo regtaurovani e
ktorT boHolbe dameyi dovanZ§zpoak mSHzwmmgeni a
rTwBpolu s Nal g2 mi di el ami bol dl hodobo de
semin8ra v Nitre. Na z8klade dostupnlTch i
maObe vykonanlT ¢giadny fvilcsikSumea anviSdrzamhdE&l a
Zanussim.

Aj to je dtkazom, ge v tvorbe tohto aut
vygaduj Yace si Nal g?2 viskum alebo mini mg§l
|l iterat%re sa migeme napr2htmdrekuej a6 ma
Naj| astejgie sa objavuje rok 1737 a medzi
Mayerov§ v pr8ci Trnavskl barok a jeho m
prebrala aj -rlreskPdatovBv § 6] a rovnasavkian J8§n
dvojzva@azkovom diele Rak%sky barok a Slov
Zanussimu poletnlT zoznam diel [4,5]. S tI
Chmelinov§, ktor8 ho vymedzuje presnejgie

Zauj 2mavim | e prags jehoamege w godobe Zanussi, pri | om

signat %ra samotn®ho mal iZannusi. Bre8r bjoe can oMant¥g k-
navrhla korekci[ll] ug OkmrekRut?2h®5 sa Vv ostat
rozrastsg aj pol et

diel, ktor® s¥%imeSptrpt
obrazov, ktor® poch8dzaj % z totognej |l ok a
chleba a rTb a bo2019 rreogktoacuhr o¥&@H® na ptd
Svat®ho I[8hmiac hkat or om bol a evidentn8 pmelc
dolnom rohu for m§t u Svat ®8ho Karola BXYaswmei®k®hdAd §n.
Evanjelistu[ 3], na ktorTch bol mal i arov podpi s
od premalieb.
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a) o b) i
Obrl:Jozef ZaBudssl ,ImMmfRRazskT semingr svatd
v NjppSw2tl Karol,1BGRBmesgkkI semi n§r svat
v Nitre.
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Obr.2:Jozef ZaBudssi J&n EVIBRat skt asemi n§r
Gorazda,WZNirtalk rozmnogeni7akRalzelkd a r
semin8§r sva@t®ho. Gorazda v Nitr

Z prof&nnej tvoernhiyS jceeu riYyp SM@®r ®mov zo zbi
Kegmar ku. Tri z nich nes¥ priamo Zanussi
Medny8nsgk®bomangel ku Jozef2nu Esterh8zy
Antona Medny8nszk®ho [9].

Obr.3:Jozef ZaWwwsoibi zeR Ladi sl ayva(OModrey &mgz
Ester h§4cynvteorra Medn W88k ®bon Ke.gmar ok

LinnosS Jozefa Zanussi ho pkodea vsipedto§l svl
diel Repracovgvaj BkumzKgpgnoekige@mbpst §val \

pol et objedn8vok od cirkevnlch hodnost §r

je ho mogn® povagovaS za .Mal dauwdejaglHrme
prihliadnut2m na silnl tejndden|ddnuchairadtr
mogn® identi,kitloowa$ Yz mpaky neho .$dkene iadi
uplatnenie opakuj %cich sa kompozilnlTch |
hlinen8 zem pokryt8 kamen2mmav®blraponas so
situovan® Y popred? vijavkit oal®ebsc h®iat
zjednodugoval po vzor@pegridfiicklimc hbopr edijl
rukgopesi novanl |jasnou vatdroyssScowo ua |p2lnoi gondl m
maOby Napriek tTmto msltmufnhél oowimenesmakom
tvorby, s% moghniossttoir iucnkeelje caknoal Tzy ako t ak
vplyvom viacerTch faktorov. ug pri prv
mal i arskou produkciou je evidentn®, ge

rozkol 2 sanosti. Na jednej strane sa mohl o

(ktor® si vynYstili vygg? podi el di el ens
dr uhej i de o] exi stuj %ci stav di el , kto

sekund8&8rnymi prema@bamierVi endpavROKkYs i
samotn® atribuln® urlenie.
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JednTm z diel, ktor® s¥% Podhobidzo&R ad®my

kytil¥Yopublik8ci.i J8na Papca [5] j e fo
regtaurovan2m, avgak v 9lelz2ssrnidstd] ujgejms§
odstr8&nen? neautorskich z8&sahov, z ktore
i glkoompozil ne citlivo vybudovan® pozadie
premaOovan® tmavim, jednoliatym n§ter om,
vijavu.

Obr.4:Jozef ZRodelsizeR d&§my0i®0kgiBdtkomol| i a
SNM M¥%zeum BPjgdaegdr egt aurovanz diel

2. AnallTza maliarskej vrstvy

Predmetom tohto pr2spew&ukt @r Tsckhu pb omla wn
real i zovapviNavkias kluoimu bol o mogn® vytvori $
analyzovan®hoOkmatme rpr8d dime t ZnSezjr a ka Gboyz mn o ¢ «
chleba(da7dBh) [9] Sv§tb badt éi78)nZvestovanieé
Panny Mbraiiz, |l okality Bogany S{yad®ha lbmmuigc
(1772)[8]aSvat ®ho Karol a B3 @me| KR®hok ®ho sem
v Nitre. Vgetky uveden® obrazy obdolmiteaova
rozdielom,b&r zraekaeh rob?2, vihyhoWujsikkceuup i nau
kompar 8ci i a zodpovedaj Y%scu rozboru meni ac
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Obr.5:Jozef ZawutslsiMartin na koni a Zvest
(medail -n v ppodMerjsKlaskdst ol ,Bega®ho M
Foto: Anna Nos8Oov§8 Zdravecks 8§
Uskutol nenT-t eechhemuilcckgi ckT vIiskum podlieha

jeho rcéal ipzr8eto sa jeho Sagansaklolvzoau snierta-tdic
maliarskej vrstvy prostredn2ctvom optlidcek e jo mieldmais
najdostupnejg2ch ,tleochddk velO&klijimumi ery pr
frekventovan®mu upl atneni uww.ej Naprnieetk- dty o nsup,o

vysokej subjektivite v y h oSdpnr o§cvonvea n Trcohz p opzo
jednotlivich vrstiev maliadedek| wiilsh asbho,
vyplTvaj %cich z nagtudovane,] probl emati ky

An i to vgak nemus? el iminova$Z ptrezhptaod nd/4 vcohd
gi ad%ce zapoji S do viskumu. aVM Namgoe kanékl
pr2pade iglo o dopl neniFeTIpRozanaalkdaznyiy ko2nsaknd
mi kr oc hemi ckKkolboransok.¥sg o

Na z8klade anallzy odobran®ho mgeediogled
Zanussi VO sSVoOjej tvorbe preferovalrma®biy
farebnosti s hrudbhoahujrenit osSanom pomer e
okrovej, | i erlneerjvegiejej a hnedej of abrebjyn s dobov ¥ p
na dok8&zan% pr2tomnosS kremennich zRhz s pr
l. 905,00 o bol o lacnTm plnivom flalrsitecor oV i gr |
pretrv8vaj¥ocuoprafev st §lblol 2 nasl eduj Yac om
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