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B nucepramiiinoMy JOCHIJPKEHHI BHKOHAHO BaXKJIMBE HAYKOBO-IIPAKTUYHE
3aBJIaHHS — BUSIBUTU CTPYKTYPHI OCOOJHMBOCTI Ta PO3POOUTH TEXHOJOTIYHI OCHOBHU
pecTaBpallii anedbacTpoBux BUPOOIB B apXITEKTypi Ta MUCTEIITBI.

YV nepwomy po3zoini «lIctopiorpadisa 1 Kepena AOCIIIKEHb anedacTpoBUX
BUpOOIB Ta iX pecTaBpallii B apXITEKTypl 1 MUCTEI[TB» MPOAHATI30BAHO JITEPATypHI
JDKepena, Tparl yKpaiHChbKMX Ta 3aKOpPJAOHHUX HAayKOBILIIB MPHUCBSYEHI PO3BUTKOBI
Teopii pecTaBpallli. BuBYEHO OCHOBHI NPHUHLIMIOM TEOpii pecTaBpallii, eTamnu
dbopMyBaHHS HAYKOBOT TyMKH Ta €BOJIIOIIII0 TTOTJISIIB MO0 pecTaBpaitii Big mod. XIX
no XXI cr. JlocnipkeHO TOCBII pecTtaBpartopiB ['anmnymHu 1 He3anexHoi YKpaiHu,
JOKYMEHTH, SIKI CTaJd OCHOBOIO €BPOIECWCHKUX CTAaHJAPTIB pecTaBpalii (XapTii,
3aKOHHM, HOPMH, €TUYHI TIpaBuiIa, MeMopaHayMu). OrnpaipoBaHO JTOCBIJ pecTaBpallii
anebacTpoBUX BHpOOIB, 110 BUCBITJIICHUN y Mareplajax yKpaiHChKMX Ta 1HO3EMHHX
aBTopiB. [IpoananizoBaHO NpUHLIUIHK 30€pEKEHHS, IKUMH KEPYBAIUCh PECTABPATOPH-
IIPAKTUKH, Ta 3aCTOCOBAaHI METO/IM KOHCEpBaIlii ainedacTpoBUX BUPOOIB B apXITEKTYpi
Ta MHUCTENTBI. Y3araabHEHO BHCHOBKH INOAO CTaHy JAOCHIDKEHb ane0acTpOBUX
BUpOOIB B YKpaiHi Ta 3aKOpJJOHOM. BUCBITIEHO 3MICT OCHOBHHUX IOHSThH, BXKUTUX Y
TekcTi nucepTantii. ChopMoBaHO MOHATIMHO-TEPMIHOJIOTTYHUIM arapar.

BusiBneHo 3HauHy mporajivuHy y AOCHIIDKEHHsX anebacTpoBux BuUpoOiB. B
VKpaiHCbKUX JDKepenax iHdopmaiis Tpo anedacTpoBYy CHAIIIUHY YKpaiHu
po3mnopolieHa, Ipe/ICTaBleHa Y KOHTEKCTI Ipallb 010110rpadiyHUX OMUCIB, KOPOTKUX
OIHCAaX y CIOBHHUKAX, CHIIMKJIONEAISX, yTIBHUKAX, Y JOCIIHDKEHHAX KaMEHSIPCHKOTO 1
HapOJIHOTO TIPOMHUCTY, B ONHKCaX KOCTENIB, Kamidilb, OOOPOHHHMX MYpiB, B

apXEOJIOTTYHUX JOCITIIKEHHSX.



BcranoBieno, 1o HasBHI 3HAHHA TPO NPUYWHM, HACTIIKKA pPYyHHYBaHHS,
Marepiajid 1 METOIM pecTaBpallii, BUMOTH JO BJIACTUBOCTEH pecTaBpalliiiHuX
MaTepiaiiB He JaloTh BIAMOBIIECH Ta HAYKOBUX MOSICHEHb IIOJ0 YMOB pyHHYBaHHS
anebacTpoBuX BUPOOIB Ta TEXHOJIOTII iX pecTaBparlii.

YV opyeomy poszdini «MeTonuka AOCHIPKEHHS 1 TEXHOJIOrli pecTaBparii
ane0acTpoBUX BHPOOIB B apXiTEKTypl Ta MHUCTEUTBI» MPEACTABICHO KOMIUICKCHY
METOAMKY TIpaIli, Ika TPYHTY€EThCS Ha MONIEPEIHHOMY aHajli31 METOIIB, 3aCTOCOBAHUX
y JochijpkeHHsx anedactpoux BupoOiB (Carmen Morte Garcia, 2018, De Roy J.,
2012, Abd El-Tawab&Askalany, 2011). BiamoBimHO 10 MOCTaBIIEHMX 3aBJIaHb
aucepTaiii BUOpaHO ITATh HANpsIMIB JOCHKeHHA. Meroauka cdopmoBaHa 3
YOTHUPHOX ETalliB pPO3BIJOK: HATYpPHUX 1 KaMmepalbHUX (JabopaTopHHX Ta
CKCIICPUMEHTAJILHUX ).

3anponoHOBaHa ~ METOJMKA  TMOJISITA€ Y  KOMIUIEKCHOMY  JTOCJIIPKEHHI
anebacTpoBuX BUPOOIB Ta iX pecTaBpallii B apxiTekTypi 1 Mucreursi. CripsiMoBaHa Ha
BUBYCHHS XYJOXKHIX 0COOIMBOCTEH, (HI3UKO-XIMIYHMX BIJIACTUBOCTEH, TEXHIKH Ta
TEXHOJIOT1i OOpOOKU, MPUYMH Ta HACIIIKIB pyHHYBaHHS, MaTepiaiiB KOHCepBallii
ane0acTpoBUX BUPOOIB B apXITEKTypl Ta MUCTELTB1, TEXHOJIOT1i pecTaBpallli.

Y mpemvomy po3dini « AnedacTtp B apXITEKTypl Ta MUCTEITBI» MPOaHATI30BaHO
PO3BUTOK asiebacTpoBoro nmpomuciy y JIbBIBChKiN Ta [BaHO-DpaHKIBCHKIN 00IACTSIX.
Ha ocHoOBi anamizy jiTepaTypHUX JDKEped OMNpalbOBaHO TEXHIKM Ta TEXHOJIOTIi
00poOKM anmebacTpy HJig PI3HUX THIIB ajne0acTpoBUX BHUPOOIB. 3IiCHEHO aHaIIi3
kiacudikaiii acopTuMeHTy anedactpoux Bupo0OiB Bia XII go mou. XX ct. Bunuieno
TPU OCHOBHI HaIpsSIMH 3aCTOCYBAaHHS ajebacTpy B apXITEKTypi: HAMOBHIOBAY [0
PO34YMHY, KOHCTPYKTHUBHUHN Ta JEKOPATUBHUN MaTepiall, a TAKOXK M SITh B MUCTEIITBI:
CTaHKOBa CKYJBNTYpa, JECKOpPaTHBHA IUIACTHKA, JCKOPATHBHO-Y)KHMTKOBA TUIACTHKA,
cakpaJdbHI Ta MOHyYMEHTalnbHI 00’e¢ktn. BcranoBneno, mo anebactp OyB
3aTpe0yBaHoOI0, LIIHHOIO CUPOBUHOIO JIJIs1 CKYJIBIITOPIB Ta apXiTeKTopiB. JlochimKyBaHi
BUPOOU € 3pa3KoOM YHIKaJIbHOI MHCTEIbKOI i1eHTH4YHOCTI JIbBiBChKOI Ta IBaHo-
®paHKIBCHKOT 00IaCTEH.

YV uemeepmomy poszoini «ExcnepumMeHTalnbHI 1 Ja00paToOpHi JOCIIIKEHHSI» Ha

OCHOBI HATypHUX OOCTEXEHb MPOAHATI30BAHO O3HAKW TOMKOKeHHs 40



anebacTpoBUX BUPOOIB, a TAKO>K BUKOHAHO TITMOMHHUMN JIabOpaTOpHUH aHami3 mpoo 13
ceMH 00’€KTIB B apXiTEKTypl Ta MHUCTELTBI, 110 30epiranucs y pisHMX ymoBax. Ha
OCHOBI OTpPUMAaHUX JIaHUX 3pOOJIEHO Yy3arajbHEHHS W00 TOMIMPEHUX O3HAK
pyWHYBaHHS. BcTaHOBJIEHO, MO0 HAWOLIBIT BUPA3HO MAECTPYKIlS TMPOSUISUIAcS B
00’€KTax, Kl pO3TAlIOBYBAIMCH HAa BIIKPUTOMY MPOCTOP1 1 HE OyJIM 3aXHIIECHI Bif
BILJTUBY HAaBKOJIUIIHBOTO CEPEIOBHILA: POZUYNHEHHS, BAMUBAHHS KPUCTAIIYHOT MacH 3
YTBOPEHHSIM OOpO3€H, pO3IIapyBaHHs, PO3TPICKYBaHHs, OIOJIOTIUHI ypasKeHHS,
aTMoc(depHi 3a0pyTHCHHS.

BusiBieHo OCHOBHI MPUYHMHM 1 HACHIIKU PYHHYBaHHS: IPUPO/IHI 1 aHTPOTIOT €HHI.
Bunineno Tpu kimacudikalliiiHi 03HaKM MONIKOKCHb: 1) MexaniuHi; 2) ¢i3uko-
XiMi14H1; 3) G10JIOT1YHI.

OnucaHo Ta NPOUTIOCTPOBAHO y BUIJISAAI TaOIUIp 1 (GoTOodikcaliil pe3yabTaTh
cepii BUNpPOOYBaHb BIUIMBY BOJM Ha anedacTp: 3MOYYBaHICTb, PO3UMHHICTD,
BOJIONIOTIIMHEHHA. JOCIiKEeHHS TPOBOAMIINCH B KIIIMATUYHUX YMOBaX, /1€ CEepeIHs
TemriiepaTypa nopitps ctaHoBuia 20°C, a BiIHOCHA BOJIOTICTh noBiTps — 63%. Yce 1ie
KOHTPOJIIOBAJIOCh 32 JONOMOrow Ttepmorirporpadis. IlpencraBieHo pesyibratu
BUMIPIOBaHHS KyTa 3MOUYYBaHOCTI NOBEPXHI ajgedacTpy Ha 3pa3kax 13 MOJIPOBAHOIO,
HEMOJIIPOBAHOIO TOBEPXHEI0 Ta Ha OOpOOJeHMX 3pa3kax 3MIIHIOBAJILHUMU Ta
rigpopoObHMU MarepianamMu. Pe3ynbTaTH JOCHIKEHHS Jaidd 3MOTY OLIHHUTH
B3a€EMOJII0 BOJIM 3 TIOBEPXHEIO anedacTpy.

[IpeacraBieHo pe3ynbTaTi eKCIEPUMEHTAIBHUX JOCIIHKEHb BIUIMBY BOJIH, SIKi
31IICHEHO YOTUpPMa eTanaMu: | — 1uKiI 3MoYeHHs/CcyiniHHs; [T — 3aHypeHHs 3pa3KiB
anedacTpy y Boay Ha TepMiH Big 1 10 6 micsmis; III — mis ctiunoi Boau; |V — Brums
BOJAM TIiJ] Yac 3MIHU TeMIepaTrypH MoBiTps. s ekcrepumeHTIB OyJio 3acTOCOBaHO
anebdactp 3 kap’epy y c. HoBommuno. Busnaueno, 1mo HalOUIbll PyHHIBHY Jil0 Ha
CTPYKTYPY anedacTpy CHPUYMHIOE CTIYHA BOJIA, KA MOXKE BUMHUTH KPUCTAIIYHY Macy
BXKE B IEpIIl 5 TOJl., YTBOPUBILIK OOPO3HU 3aBIIIMOIIKK 10 2 MM. BCTaHOBIIEHO TakoX
BOXJIMBUN (PaKT, 110 TIMHKUCTI JOMIIIKH, K1 € B anedacTpi, M yac il CTIYHOI BOAM
HE BHUMHUBAIOTHCS, a 3a HAABHOCTI MOHTMOPWIOHITY BOUpalOTh BOJIOTY Ta

30uUTbIIy€eThes iX 00’eM. Ilponec BUMHMBAHHS Ta PO3YMHEHHS KPUCTAJIIYHOI Macu



anebacTpy 3aJeXUTh Bl XapaKTepy BILUTUBY BOJAM, BMICTY JOMIIIKOK Ta T'a3iB y BOJI,
PEYOBUHHOTO CKJIay Ta IUCIEPCHOCTI KAMEHIO.

[IpeacTaBieHo pe3ynbTaTH E€KCIEPUMEHTATbHUX JOCHII)KEHb MaTepiaiB s
PO3UMIIIEHHS BiJl TMOBEPXHEBUX 3a0pyAHEHb. BHBUEHHS OUYHMCHUX MarepiaiiB
3I1MCHIOBAJIOCH JBOMA eTanaMu: | — BIUTUB XIMIYHUX, BOJHUX Ta MEXaHIYHUX 3aC001B
Ha anebacTp; Il — mokpuBHA 3MaTHICTH MaTepialiB Ha MOJIPOBAHIN 1 3pyHHOBaHIN
MOBEPXHI anedacTpy Ta MaTepiaiau s IX yCYHEHHS.

[ eran. JlocniiykeHHs BIUTUBY MaTepiajiB JJis pO3UUIIEHHS BUSBUIIO, LII0 TPUBAJIE
MIPOTUPAHHS MOBEPXHI KAMEHIO OYIb-SIKHM XIMIYHUM 3aCO00M MOKE BUKJIMKATH 3MIHY
fioro (hi3MYHMX BIIACTUBOCTEH, MOMITHUX 1] MIKpPOCKONOM. BcTaHOBIEHO XiIMiYHI
Marepiaiu, siKl CHPUYUHIOIOTh PYHHYBAHHS KPUCTATIYHOI MACH.

Ha II erami exkcrnepuMEHTYy BH3HAUYEHO BIUIMB Ta CTYMiHb MPOHHKHOCTI Yy
CTPYKTYpPY KaMEHIO Pi3HUX THUMIB 3a0pyaHioBauiB: (apOu (omiiiHi, Tyall, akpui,
TEeMIIepa, akBapesib), YOPHUIIO, BICK, EIIOKCUIHUN KJIeH, Oy/IBEJIbHI PO3UYMHHU (BaIHO,
IIEMEHT, T1I1C) Ta MaTepiayin, SKi MPUIATHI JUIs IX BUIAJICHHS.

Takox BHUCBITICHO PE3yJIbTaTH €KCIEPUMEHTAIBHUX NOCIIPKEHb 3aXHUCHOI il
JIEB’SITK MaTepialiiB AJisl 3MILHEHHS 1 3aXUCTY B1J] BIUIMBY 30BHIIIHIX (DaKTOPIB, SIKI €
Ha PUHKY YKpaiHu, Ta ciM Bapialiii ix koMOiHarii. BcraHoBieHo, 10 MiHIManbHA
rMOMHA MPOCOYEHHs anebacTpy rigpoGoOHUMHU Ta 3MILHIOAIBHUMHM MaTreplaiamu
cranoBuTh 10 0,01 MM, a HAKOLIBIIIA — 2 MM.

BukopuctanHs 3MIITHIOBAIBHUX 1 3aXMCHUX MarepiaiiB 3a0e3leuye 3HIKECHHS
3MOYYBAHOCTI MOBEPXHI1 anedacTpy.

Braciigok ekcnepuMeHTalIbHUX JOCHIDKCHh BH3HAYEHO, IO IMPOTECTOBaHI
MaTepiaiu JJig 3aXUCTY BiJ BIUTMBY 30BHIIIHIX ()aKTOPIB BUSBWINCH HE CTIHKUMH 10
Iii BOAM Ta 3MIHM TEMIIepaTypu MOBITPsA. 3 OTJISAYy Ha BJIACTUBOCTI anebdacrtpy,
Marepiaay MaroTh BIANOBIAATH TaKUM KPHUTEPISIM: BIACYTHICTH IUISIM, BIJICYTHICTH
3MiHM 3a0apBJICHHS, BIJICYTHICTh BHPaXEHOI MpPO30pOi IUIIBKU; 30€pekeHHs
BOJIOBIIMITOBXYBAJIBHUX BIACTUBOCTEHN BITPOJIOBK TPUBAJIOTO Yacy.

V n’amomy poszodini «Pexomennaiii mojo0 pecraBpailii BUpoOiB 3 anedactpy»

chopmoBaHi 3arajibHi BKa3iBKU Ta BUMOTU A0 30epeKeHHs anedacTpoBHX BUPOOIB,



MpoLecy YCYHEHHS 3a0pyAHEHb, MPOLEeCy 3MIIHEHHS Ta 3aXUCTy ane0acTpOBUX
BUPOOIB BiJ BIUTUBY 30BHINIHIX (haKTOPIB.

[IpeacTaBieHo  MOCHITOBHICTH  pO3pOOJIEHHS  MPOLECY  PO3UMILECHHS
anebacTpoBUX BUPOOIB, SIKa CKIAIA€THCS 13: 301p BUXITHUX JAHHUX PO 00’ €KT — BUOIP
METO/IB Ta MaTepialliB JJISI PO3UYUCTKH —> (POPMyBaHHS TEXHOJIOTIYHOTO IUIaHYy
PO3YUCTKH — PO3pOoOKa TEXHOIOTTUHUX TporieciB. Lleit anroputm BunpoOyBaHuii Ha
KOHKPETHHUX MPUKIIaIax.

Onucano Tpu crmocodbu 3MIIHEHHS ane0acTpoBHX BHUPOOIB: BaKyyMHE
MIPOCOYCHHS, IOBEPXHEBE MMPOCOYCHHS Ta 1H €KTyBaHHS TpimmH. CTIocOOM 3MIITHCHHS
Ta 3aXHUCTy BIJ BIUIMBY 30BHIIIHIX (DaKTOPIB OXOIUIIOIOTH: [1arHOCTHKY CTaHy
30epeKEeHOCTI HEPYHHIBHUMU METOJaMU (YJIbTPa3BYK, peHTreHorpadis), 1adbopaTopHi
JOCIIKEHHS. JJIA CTPYKTYPHOTO aHamidy anedacTpy Ta CYMDKHHUX MaTepialiB,
CTBOpECHHsSI O€3MEYHUX YMOB I YHUKHEHHS TOTPAIUISHHS BOJH, PETyJIOBaHHS
TEMIIEPATypPHO-BOJIOTICHOTO pexuMy. Bulbip matepianiB Ta METOJIB 3aJCKHUTh BIJl
TaKUX KpUTEpPiiB: 1) HASABHICTh TIFPOCKOIMIYHUX MIHEpAJiB y KaMeHi; 2) crocio
MalOyTHBOI eKcIuTyaTallii BUpOOy; 3) MoeJAHAHHS anedacTpy 3 IHIIMMHU THUIIAMU
KaMeHIo; 4) CTaH NOBEPXHI KPHUCTAIIYHOI Macu; 5) YMOBH 30epiraHHs Miciis
pecTaBpariii.

Po3pobieno TeopeTruHi MOAENl pecTaBpallii, OnpalboBaHI Ha MiJCTaBl OIIHKU
(He3amoBUIbHA, 33/10BUJIbHA, 00pA), XapaKTEPUCTUKHU CTaHy 30€peKEHOCTI 00’ €KTIB B
apXITEKTypl Ta MUCTEITBI.

Po3po6eHo 3arajibHy TEXHOJIOTIYHY CXEMY pecTaBpallii anedacTpoBuX BUPOOIB
B apxXiTEeKTypli Ta MHUCTEUTBi: 1) miarHOCTUKA CTaHy 30€epeKeHOCTI 00’€KTa:
TEXHOJIOT1YHa, TabopaTOpHa, IHKEHEpHA; 2) OIliHKa CTaHy 30epekeHocTi; 3) modyaoBa
KOHIIELIT Ta BUOIp METOJMKH pecTaBpallii; 4) MAroToBKa 0 pecTaBpaliifHUX poOiT;
5) mig0ip MaTepianiB A pectaBpallii; 6) mogaHHsS peKOMEHIaIlii 10 30epeKeHHs Ta

3ano0iraHHsl pyHHyBaHb MICIIs pecTaBpaiiii.

KuarwuoBi cioBa: anebactp, anebacTpoBi BHUpPOOHM, TEXHOJOTIUHI OCHOBH,
CTPYKTYpPHI OCOOJMBOCTI, pecTaBpalis, mnerporpadis, apXiTeKTypa, MHUCTEUTBO,

NPUYMHU PYyHHYBaHHS, HACHIJIKU PYWHYBaHHS, O3HAKH PyWHYBaHHS.
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ANNOTATION

ABSTRACT

O.V. Lototska. Technological basis of restoration of the alabaster works in
architecture and art. - Manuscript.

Dissertation submitted for obtaining the Doctor of Philosophy degree in Speciality
023 — Fine Arts, Decorative Arts, Restoration. Lviv Polytechnic National University,
Lviv, 2021.

The dissertation carries out an important scientific and practical task — to identify
structural features and develop the technological basis of restoration of the alabaster
works in architecture and art.

The first chapter “Historiography and sources of research of the alabaster works
and their restoration in architecture and art” analyses literary sources, written works of
Ukrainian and foreign researchers that deal with the development of the theory of
restoration. It explores the basic principles of the theory of restoration, stages of
formation of scientific thinking and evolution of views on restoration from the
beginning of the 19th century to the 21st century. The experience of restorers of Galicia
and independent Ukraine, and the documents that became the basis of European
standards of restoration (charters, laws, norms, ethical rules, and memoranda) are
studied. The chapter covers the experience of restoration of alabaster works described
in the writings of Ukrainian and foreign authors. It analyses the principles of
conservation, which guided the restorers-practitioners, and the methods of
conservation of alabaster works in architecture and art. The conclusions on the state of
research of alabaster works in Ukraine and abroad are summarized. The content of the
basic concepts used in the text of the dissertation is covered. The conceptual and
terminological framework is formed.

The chapter identifies a significant gap in the research of alabaster works. In
Ukrainian sources, information about the alabaster heritage of Ukraine is scattered,
presented in the context of bibliographic descriptions, short descriptions in dictionaries,
encyclopedias, guides, in the studies of quarrying and handicraft, in the descriptions of

churches, chapels, defensive walls, in archaeological research.



It is established that the available knowledge about the causes and consequences
of destruction, materials and methods of restoration, requirements for the properties of
restoration materials do not provide answers and scientific explanations about the
destruction conditions of alabaster works and technology of their restoration.

The second chapter “Research methods and technologies of restoration of
alabaster works in architecture and art” provides a comprehensive methodology of the
study, which is based on preliminary analysis of the methods used in researches of
alabaster works (Carmen Morte Garcia, 2018, De Roy J., 2012, Abd EI-
Tawab&Askalany, 2011). According to the tasks of the dissertation, five areas of
research are selected. The methods are formed on the basis of four stages of research:
field study and field study analysis (laboratory and experimental).

The suggested methodology consists in a comprehensive research of alabaster
works and their restoration in architecture and art. It is aimed at studying the artistic
features, physical and chemical properties, processing technigues and technologies,
causes and consequences of destruction, materials for the conservation of alabaster
works in architecture and art, restoration technology.

The third chapter “Alabaster in architecture and art” analyses the development of
alabaster craft in Lviv and Ivano-Frankivsk regions. Techniques and technologies of
alabaster processing for different types of alabaster works are studied based on the
analysis of literary sources. The chapter conducts an analysis of the classification of
the range of alabaster works from the 12th century to the beginning of the 20th century.
It distinguishes three main areas of application of alabaster in architecture: filler for
mortar, structural and decorative material; and five areas in art: sculpture-in-the-round,
decorative plastic arts, decorative and applied plastic arts, sacral and monumental art.
It is established that alabaster was a sought-after, valuable raw material for sculptors
and architects. The researched works are a sample of the unique artistic identity of Lviv
and lvano-Frankivsk regions.

The fourth chapter “Experimental and laboratory research” analyses the
destruction features of 40 alabaster works on the basis of the field study, and conducts
an in-depth laboratory analysis of samples from seven objects of architecture and art,

which were stored in different conditions. Proceeding from the acquired data, the



chapter makes conclusions about the common destruction features. It is established that
the destruction was most pronounced in objects placed in the open air without
protection from the environmental factors: dissolution, corrosion of crystalline mass
and formation of furrows, cleavage, cracking, biological damage, atmospheric
pollution.

The main causes and consequences of destruction are revealed: natural and
anthropogenic. The three classification features of destruction are singled out: 1)
mechanical; 2) physicochemical; 3) biological.

Tables and photographs describe and illustrate the results of a series of tests of the
effect of water on alabaster: wettability, solubility, water absorption. The studies were
conducted in climatic conditions, where the average air temperature was 20 °C and the
relative humidity was 63%. The conditions were controlled by thermo-hygrographs.
The chapter presents the results of measuring the wettability angle of the alabaster
surface on samples with polished and unpolished surface and on samples processed
with reinforcing and hydrophobic materials. The results of the study made it possible
to assess the interaction of water with the alabaster surface.

The chapter presents the results of experimental studies of the effect of water on
alabaster. The studies are conducted in four stages: I — wetting/drying cycle; II —
Immersion of alabaster samples in water for a period of 1 to 6 months; I1I — the effect
of flowing water; IV — the effect of water during air temperature changes. The
alabaster from a quarry in the village of Novoshyno was used for the experiments. It is
revealed that flowing water damages the alabaster structure the most, as it can wash
out the crystalline mass in the first 5 hours by forming 2 mm deep fissures. The study
established an important fact that clay impurities in alabaster are not washed out by
flowing water, but if there is montmorillonite they can absorb moisture and increase
their volume. The process of corrosion and dissolution of the crystalline mass of
alabaster depends on the nature of the effect of water, the content of impurities and
gases in the water, material composition and stone dispersion.

The results of the experimental studies of materials for cleaning surface
contamination are presented. The study of cleaning materials was carried out in two

stages: | — the effect of chemical, water and mechanical agents on alabaster; II —



covering ability of materials on polished and destroyed alabaster surface and materials
for their removal.

Stage I. Study of the effects of materials for cleaning revealed that prolonged
wiping of the stone surface with any chemical can cause a change in its physical
properties, visible under a microscope. Chemical materials that cause the destruction
of the crystalline mass were identified.

Stage Il of the experiment determined the influence and degree of penetrability of
different types of contaminants (paints: oil, gouache, acrylic, tempera, watercolor, ink,
wax, epoxy glue; mortars: lime, cement, gypsum) into the stone structure and the
materials suitable to remove them.

Furthermore, the results of experimental studies of the protective effect of nine
materials for reinforcement and protection from external factors, which can be bought
in Ukraine, and seven variations of their combination are shown. It is established that
the minimum impregnation depth of alabaster with hydrophobic and reinforcing
materials is up to 0.01 mm, and the maximum — 2 mm.

The use of reinforcing and protective materials reduces the wettability of the
alabaster surface.

The results of the experimental studies show that the tested materials for
protection against external factors were not resistant to water and air temperature
changes. Given the properties of alabaster, the materials must meet the following
criteria: no stains, no discoloration, no pronounced transparent film; preservation of
water-repellent properties for a long time.

The fifth chapter “Recommendations for the restoration of alabaster
works” provides general guidelines and requirements for the preservation of alabaster
works, the process of removing contamination, the process of reinforcing and
protecting alabaster works from external factors.

It presents the development sequence of the cleaning process of alabaster works,
which consists of the collection of initial data about the object — selection of methods
and materials for cleaning — formulation of the technological plan of cleaning —

development of technological processes. This algorithm is tested on specific examples.



Three ways to reinforce alabaster works are described: vacuum impregnation,
surface impregnation and cracks injection. Methods of reinforcement and protection
from external factors include diagnostics of the conservation state by using non-
destructive methods (ultrasound, radiography), laboratory studies for a structural
analysis of alabaster and related materials, creating safe conditions to avoid getting
water onto the surface, regulation of temperature and humidity. The choice of materials
and methods depends on the following criteria: 1) the presence of hygroscopic minerals
in the stone; 2) the way in which the work will be used; 3) combination of alabaster
with other types of stone; 4) the state of the crystalline mass surface; 5) storage
conditions after restoration.

Theoretical models of restoration are developed, features of the conservation state
of objects in architecture and art are analyzed on the basis of assessment
(unsatisfactory, satisfactory, good).

The general technological scheme of restoration of alabaster works in architecture
and art is developed. The plan contains 1) diagnostics of conservation state of an object:
technological, laboratory, engineering; 2) assessment of the conservation state; 3)
formulation of the concept and choice of restoration methods; 4) preparation for
restoration works; 5) selection of materials for restoration; 6) submission of
recommendations for preservation and prevention of destruction after restoration.

Key words: alabaster, alabaster works, technological basis, structural features,
restoration, petrography, architecture, art, causes of destruction, consequences of

destruction, destruction features.
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