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Po3riisiHyTOo 3acTocyBaHHSl BOJHUX NOJIMEpPHHX Jucnepciii  OyTWiIakpuiIaT-MeTH/IAKpHIaT-
MeTaKpHJIOBA KHCJIOTa Ta MOJiBiHLIaLeTaTy /Il oYHINeHHs noBepxHi mojup’sHux kaxiaiB XVII ta XIX
CTOJIITh, pparmMeHTiB pi3b0JIeHNX Kam’siHUX 0JI0KiB BikoHHOr0o odopamiienHs XVII, uernu XVII-XIX croJith
Ta rincoBUX KpoHITeiHiB KiHus XIX cTOJITTA, KaxeJbHOI IVIMTKH 3 (hacaxy OyAMHKY M. JIbBOBa, TLISIHKH
noBepxHi kammmni boimiB y JIbBOBi, MeTaeBoi IUIACTUHM MoOJesiell KapiaTWl Ta CTIOKOBOIO J1eKopy 3
rosioBHoro kopmycy HauionanbHoro yniBepcurery “JIbBiBcbka nositexnika”. Iloka3zaHo 3 BUKOPUCTAHHIM
BiZloMoOro MexaHizmMy ¢opMyBaHHS ITIBOK, 1110 320pYAHEHHS] HA MOBEPXHi MOKYTh BKJIIOUYATHCS 10 X CKJIaTY.
3rinHo 3 BitoMuMH eHeprissMu 3B’ SI3KiB miA yac ¢gopMyBaHHS IUTIBOK 3 BOAHHUX AucHepciii Mixk MoBepxHelo Ta
IJIiBKOIO He BUHUKAE XiMIYHMX 3B’SI3KiB, a TUIbKH Peali3yloThesl MiXKMOJIEKYJISIPHI B3a€MOIil — opieHTauiliHi,
iHAyKUiiiHi Ta AUcnepciiiHi, a y BUNAAKY 32CTOCYBaHHSI KAPOOKCUIBMICHOIO 110JIiMepy — BUHUKAIOTD 3B’ SI3KH
3i 3HAYHMM iOHHMM XapakTepoMm, siki 3a MilHicTIO Ha0amxkalOThes:i 10 BoaHeBux. Lle nae miacraBy
CTBEPIKYBATH, 110 3a0pyJAHEHHs], AKi YTPUMYIOThCA HA NMOBEPXHi MIKMOJIEKYJSIPHUMHU 3B’SI3KaMH, 3JaTHI
BHIAJSATHCA Pa3oM i3 IuIiBKaMM, oTpuMaHuMM 3 aucnepciil. IlpoanasizoBani oco0smBocTi opMyBaHHsI
IUTIBOK Ha MOBEPXHi MaM’SITOK apXiTeKTypHu i BHIaJeHHs IUIIBOK i3 MoOBepXHi pa3oM i3 3a0pyIHeHHSIMU.
PosrasiHyTa MeToaMKa 1a€ 3MOry HIBH/IKO i JIerKo OYMINATH NaM’ITKH, He MOIIKO/KYI04H IXHLOI MIOBEepPXHi, a
TaKO0K WIHHUX HUZKYUX HAIIApyBaHb. BUKkopucTaHi MaTepiaiu HeraTMBHO He BILTMBAIOTH Ha (i3u4Hi po3mipu
Ta eCTeTHYHi BJIACTHBOCTI mam’ATKH. BukopucToByBaHi Marepiaju € JIeTKO JOCTYMHHUMH, He IIKOASATH
3A0POB’I0 JIIAMHH TA HABKOJINIIIHLOMY Cepel0BHIILY.

KuouoBi ciioBa: nmosimMepHi aucnepcii, 0o4ueHHs1, IUIiBKU

IMocTanoBKa npodieMu

[TomiMepHi nucnepcii € KOJOIAHOK CUCTEMOIO, IO MICTSITh MAKPOMOJIEKYJIH Y BUTJISIII TIIOOYII, SKi
3aJIeKHO BiJl PUPOJIH MOJIIMEPY MOXKYTh (POPMYBATH IOKPHUTTS Ta IUTIBKH. Y TaKWX KOJOIIHUX CHCTEMax
JHCTepcHa BoHA (ha3a MICTUTH MMOBEPXHEBO aKTHBHI PEYOBHHH, HEBEIMKY YacTKy MOJTIMEpPIB OTPUMAHUX
METOJIOM TOMOTEHHOI HyKJIearlii a00 BHECEHUX JI0 TIOYATKY MOTiMepHU3allii, 3amuik iHiriatopa (HmwkHUK,
Bomommuens 1 FOxumenko, 2010). YacTMHKH MOTIMEpHHX JAUCIEPCid SIBISIFOTH COOOK0  CKJIaaHI
HaJIMOJICKYJISIPHI YTBOPEHHS, IO CKJIAJAIOTHCS € OfHI€l a00 NEKUTbKOX MaKpoMoJeKy:l. Jlist mpukiamxy
po3risHyTO OYyJIOBY YAaCTHHKM AMCIEpCii MONIMETWIAKpWIATy Ha PHCYHKY. Arperat (GopMyeTbes 3
MOJICKYJI ITOJIIMETHIIAKPUIIATY, TIPOIIAPOK MOTCHINAATBIPHUX 10HIB — 3 MOJICKYJI eMYJIbraTopa, 3MilIaHOTO
THUITY, IO MICTUTH CyIH(OTPYITH HEUTPaITi30BaHi Ti€0 YU IHIIOK OCHOBOIO Ta OKCHETHIIbHI rpymnu. KaTionn
OCHOBHU (OpPMYIOTH afcopOIiiHuil Ta audy3iiiHni mapu mojaBiiiHOTO enektpuyHoro mapy (IIELI). ¥V
Bunaaky aucnepcii [IBA y Boaniii ¢a3zi mictuthes nomiBininosuid cupt ([1BC), sxuii popmye 3axucHuit
CONPBATHHUH TPOIIAPOK HA TOBEPXHI YaCTHUHOK. lIpW MiATpHMAaHHI TEXHOJOTIYHHX PEXHMMIB ITiJ Yac
ixHBOrO cHWHTE3y akpwioBi aucrepcii Ta kiei [IBA € exosnoridyHo Oe3neYHHMH Ta HETOKCHYHHMHU
Matepianamu (José, 2004, p. 1025-1041; Enucesa, 1980).
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[lepeBaskHO BOIHI TMOJIIMEPHI IUCTIEPCii 3aCTOCOBYIOTH JIJIsi HAHECEHHS MOKPUTH HA PI3HOMaHITHI
Marepiaiy Ta BUpoOH, SK TUTIBKOTBIpHI Marepianu y OyIiBeIbHUX KOMIO3MIIIsAX — (apOax, MIMakiiBKax,
HITYKaTypKax TOIIIO.

1i Ko/oinHI CHCTEMU TaKOXK MOXHA BUKOPUCTATH JIJISl OUMIIIEHHS TIOBEpXHi. [0 1hOro crioHykamu
BJIACHMU JIOCBIJ] Y IIAPUHI CUHTE3y Ta JOCIHIHKCHHS BJIacTUBOCTEH Iux MmatepianiB (Bomommuers 2008;
Marshalok, Voloshynets, and Polyuzhyn, 2008, c. 19-22; Voloshynets, V. A. i Kovalenko, T. P., 2008,
p. 425-430; Bonommunen, Ban-Yun-Csn, [lanuenko, [lununenko ta Awenko, 2006, c. 7-10; BonommHen,
Cobeuko,u Kouy0eit, ¢. 29-31; Bosommners, Jiuteun, Cokonuk, ta Ilapdeonor, 1997, ¢.160), a Takox
BiZIOMHH cIoCiO 3acTOCYBaHHS TIOJi-

MEpHHX TUTIBOK, OTPUMAaHHX 3 PO3YHHIB,
JUTs OuMILieHHs roBepxHi (JIebens 1977).

®dopMyBaHHS IUTIBOK Ta TOKPHUTh
i3 BOJHUX TOJNIMEPHUX JIHCIIEPCIi
BiJIOYBa€ThCs B JICKiJIbKa €TaIliB: KOH-

LCHTPYBaHHS YaCTUHOK, IIOJIOJIAHHS

€JIEKTPOCTATUYHOTO Ta CTPYKTYpPHO-

MeXaHI4HOro Oap’epy MiX 4YacTHH-

KaM{, TEPETBOPSHHS JHCIEepPCii B

CHUCTEMY 3 KaIIIPHOIO CTPYKTYPOIO,

0 CKJIAJa€Tbcsd 3 YAaCTUHOK, SIKI

npuim B Oe3nocepeqHii KOHTAKT;

TIEPETBOPEHHS KAIMUIIPHOI CTPYKTYPH y

TUTIBKY 3 CYIIJIBHUM KOHTaKTOM 4aCTH-

HOK 10 mepudepii; 3MiHH B CTPYKTYypi

IUIIBOK, IO IIOB’sI3aHI 3 B3a€MHOIO byoosa wacmunku 600H0T Oucnepcii noarimemaxpunamy,
I[H(bygie}() MaKpPOMOJIEKYT 200 Makpo- cmabinizo8anoi NOBEPXHEBO-AKMUBHOI PEYOSUHOK 3MIUAHO20 MUNY
MOJICKYJIIDHUX ~ arperatiB  CyCiIHIX

gacTuHOK. [IpeacraBiennii MexaHizM (GopMyBaHHS INIIBOK JaB 3MOTY NPHITYCTHTH, IO 3a0pyIHEHHS
3aITy4aTUMYThCS JIO TPOIIECY YTBOPSHHS IUTIBKY Ta 3/1aTHI OyAyTh BUIAISTUCS 3 iXHBOIO JOITOMOTOIO.

MeTo1o podoTu OyB aHasi3 3aCTOCYBaHHS akpuiIoBoi Ta auctepcii [IBA a1 ouniieHHs MOBEpXHi
nam’siITOK apXiTeKTypH.

OcHoBHMIi BUKJIAA MaTepiaay

Jucmepcii y BCiX BHMNaAKaX HAHOCWIM Ha TOBEPXHIO 3a MOMOMOror meHs3is. llotiM mim bac
BUIIAPOBYBAHHS BOIM IOCTYNOBO (hopMyBanacsi IUTIBKA, sSKy 3a IIEBHMH Yac 3HIMamd pa3oM 3i
3a0pyJHEHHSAMHU.

s anpobariii MeToauku oduiieHHs aucnepcismu [IBA Oyno oOpaHo Taki mam’sSTKU: MOJUB’ sHI
kaxyii X VII a XIX cromnith, pparmenTty pizp0ineHux kam’ sHUX OJI0KiB BikoHHOTO oOpamienHs X VII, merna
XVIHI-XIX cromiTh Ta Tincosi kpoHmTedHu KiHst XIX cTomitrs, a s anpobariii akpuiioBoi aucnepcii
HIMaTOK KaxeJbHOI TUINTKHU 3 (acaxy OyAMHKY, TUIsHKa nmoBepxHi karumi boimi y JIbBOBi, MeTaseBa
IUTACTHHA MOJICJICH KapiaTHJ Ta CTIOKOBHUH JICKOpP y T'OJIOBHOMY Kopiyci HallloHalnbHOTO yHIBEPCHUTETY
“JIpBiBchKa momiTexHika” (Bomommunens i bes, 2007).

[Monup’stai kaxmi XVII cTOMITTS 10 OYMINEHHS MajiM 3HAYHI MOLIKOKCHHs MOJIMB’SIHOTO IIapy,
BEPCTBU TJIMHH, 3eMJIi Ta OUTI MJISIMH JTy)KHUX BUcoumiB. OQuuienHs aucnepcisimu [IBA npoBonwnm B Tpu
CTajii, a KUIbKICTh CTaJili 3yMOBJCHAa OTPUMAaHHSM IIO3UTUBHOIO pe3ynbTary. [licns HaHeceHHS
MICH3IMKOM JUCIIEPCil Ha MOBEPXHIO, (CMYI)KKA IIMPUHOIO 15 cM, TOBKHUHOKO 23 ¢M Ta TOBIIMHOK 3—4 MM,
Temreparypa npumimeHss 22 °C), HacTymHoro jHs (mpubau3Ho yepe3 17 ToInuH) OTpUMAaIH HaIliBIPO30PY
TUTIBKY Ha KaxJii. [Ticist akypaTHOO 3HSTTS IUTIBKY OYJI0 BUSIBIICHO, IO 3 TIOBEPXHI KaxJIi BUIATUINA BEPCTBU
rMHA Ta 3emuti. [pyra Ta TpeTst cTajil HaHeCEHHS IMOJIIMEpHOI aucrepcii BAaao yCcyHynu Ol TuIsiMu
JTY)KHAX BHUCOJIIB 0€3 BHKOPUCTAHHS KHCIOTHUX PO3YHMHIB. BUKOpPHCTaHHS LLOTO METOJY IMOCIIPHUSIO
30epeKEeHHIO IIIHHOTO TIOJIMB’ THOT'O MIapy 3€JIEHOT0 KOIbOPY.
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[omue’stHi kaxiti XIX cTONITH 10 OUMIIEHHS OYJIH 3aIOpOIIIeH] Ta MaIy BeIUKI OUTi TUIIMHA
JIY)KHUX BHCOJIIB, SIKI OYyJIM BUJAJICH]I B OJJHY CTa/IilO0.

®parmeHTH pi3p0ICHUX KaM SHUX OJIOKiB BIKOHHOTO oOpamieHHS XVII CTONITTS 1O OYHICHHS
MaJId BEPCTBU TJIMHH, 3€MJ Ta CKOPUHY TEMHO-PYAOro Kojbopy. KaMmiHb — BamHsIK OpPraHOr€HHO-
JCTPUTOBHH, MIIIAHWH, CBITIIO-OXPUCTOrO Koibopy. OuwmineHHs aucnepcismu [IBA mpoBomwimm B TpH
cTafil, 0 J1aJI0 3MOT'Y MOBHICTIO BUJAIUTH BEPCTBH INIMHU Ta 3eMili. HaToMicTh CKOpHHA TEMHO-PYIOT0
KOJIbOPY 3aJIMIIMIIAcs HEYIIKOIKCHOIO.

Herna XVIII-XIX cTomiTh 10 OYXIIEHHS MaJia BEPCTBU BAITHSHO-ITIIAHOTO PO3YMHY Ta BEIHKI 0111
IUISIMHU JTy>)KHUX BHcoutiB. OQuuniuenHs aucnepcisivu [IBA npoBonnnu B 4oTHUpHU cTajii: BEpCTBU BAaIHSIHO-
MIIIAHOTO PO3YMHY YaCTKOBO OYHMCTHIIHCS, @ BEJIMKI OLTI IJIIMU JTy>KHUX BHCOITIB ITOBHICTIO OyIIH YCYHYTI
3 TIOBEPXHi 3pa3KiB.

lNincoBi kponmTeiHn KiHng XIX CTONITTS A0 OYHUINEHHS Mald ISTh IIAPiB BAITHAHUX HAOULTIB
pizHoro konpopy. OuuILEHHS MOJIMEPHUMHU AMCIEpCisiMM MpoBoawiu B ABI (asu. Byno 3HsATO yci
Mi3HPOYACOBI KOJbOpU MModapOyBaHHs. BHKOpHCTaHHS IIBOTO METOAY JOIIOMOIJIO SIKICHO 30epertu
nepiuii KoJip modapOyBaHHS Ta HE YIIKOJUTH M’ SIKOi TOBEPXHI TIIICOBOTO BiJIJIUBY.

3acrocyBaHHS aKpWJIOBOI  AMcHepcii  OyTHIaKpuiIaT-METHIAKPUIAT-METaKpUIOBa  KHCIIOTa
(BPA-MA-MAK) ni1st ouuIneHHs TIOBEPXHI Mallo CBOi 0coOymBoOCTi. J{ucnepciro HAHOCKITM Ha MTOBEPXHIO,
LI0 OYMIIAETHCA, Ta 3aMUIIANd Ha 24 rogunu. Ha nesikux B3ipusx Asis 3MIIHEHHS IUTIBKM Ha MOBEPXHIO
pas3oM i3 mucrepciero HakiIaganu TkaHuau. [licis popMyBaHHS IUTIBKY depe3 100y 3HIMaIH 3 MOBEPXHI.
OunnieHHs! MOBTOpIOBaN 4—5 pasis.

[InuTka 3 Kaxist 3a 4-5-cTaAiifiHOro OYUILEHHS MaJla IEPBICHUI BUIIISAL, yci 3a0pyJHEHHS: KiNTsBa,
AT, OpTaHiYHI pe4OBHHHU OYyJIM IOBHICTIO BUAAJICHI 3 i1 moBepxHi. CTIOKOBUIA IEKOpP B FOJIOBHOMY KOPITYCi
HarmionansHoro yHiBepcurery “JIbBiBChbKa IOJIITEXHIKAa” OyB IMOBHICTIO OYMILNEHHM BiJl IOIIAPOBHUX
nodapOyBaHb, SKi HAHOCWIM OaraTo pasiB BIIPOJOBXK OaraThOX PpOKiB. MeTaneBa TutacTUHA MO
Kapiatua Mmictwia OaratopiyHi mnodapOyBaHHS BOAHUMH (apOaMu, siki OyiaM TMOBHICTIO BHIAJICHI
TUTIBKOBUM crioco00oM. OJHaK YOpHI YaCTHHHU, Jie OyJI0 BTPAYeHO IIMHKOBE TIOKPHUTTS, 10 KiHIISI OYUCTHTH
He Bnaanocs. [linsHka kammni boimiB Ha kyTi Byn. KpakiBcbkoi micTmia MOXW 3 OaraTOpiYHHMU
HalllapyBaHHSM 3a0pyIHEHb, sIKi OyJIM BUJIAJICH] IUTIBKaMH akpuiioBoi qucrepcii BA-MA-MAK.

O0’exTH, sKI OYMINAIKMCSA, OYyJd BHUIOTOBJICHI 3 BalHSIKY, BalHIKOBHX B’S3HHKIB, MeTally
(Bonommnens 1 bers, 2017), B HUX peani3oBaHO 10HHHMHA Ta METaJCBUH 3B’SI30K, SIKMH XapaKTEePU3y€EThCS
3HAYHOI €HEPri€r0 Ta BiJMOBIIHO MillHICTIO (Ta0I. 1).

3a0pyIHEHHSI BAHUKAIOTh y Pe3yIbTaTi XIMIYHUX PEaKIliii MOBEPXHi 3 MOBITPSIM, BOJIOIO Ta BOJTHUMHU
pO3YMHAMU, KOMIIOHEHTaMH BiJIIPAllbOBAaHUX Ta3iB JBUTYHIB BHYTPIIIHBOTO 3TOpaHHS, ajacopOrii
aTMOC(epHHX KiNTSIBH, HAPOCTAHHS TUTICHSBH Ta MOXY, BOHH YTBOPIOIOTH XiMiUHI Ta MIKMOJIEKYJISIpHI
3B’SI3KH 3 IOBEPXHEBHUM IIAPOM Ta XapaKTEPU3YIOTHCS PI3HOIO EHEPTi€I0 Ta MIIHICTIO (Tadum. 1).

[lin wac dopmyBaHHS TUTIBOK i3 BOAHHMX TUCIIEPCIH MiX IOBEPXHEIO Ta IUTIBKOIO HE BHHUKAE
XIMIYHUX 3B’SI3KiB, a TUIBKH PEaNi3ylOThCs MIKMOJICKYJISIpHI B3a€MOJIii — Opi€HTaIlilHI, 1HIYKIiiHI Ta
JUCTICPCIiiHI, a Y BUMAJIKy 3aCTOCYBaHHS KapOOKCHUIIBMICHOT'O MOTIMEPY — BUHUKAIOTh 3B’ S3KH 31 3HAYHUM
10HHAM XapaKTepoM, sKi 32 MIIIHICTIO HAaOIIKalOThCS 10 BOIHEBUX (Tab. 1).

Tabnuys 1
Bunau ta eneprii 3B’s3kiB (Kunioxk, 1991, c. 95)
3B 30K | Ewnepris 3B 513Ky, KJ»/M0Ib
XimiuHi 3B’ I3KH
10HHUH 600-1100
KOBaJICHTHHIA 60-700
MeTaJIeBHIA 110-350
MikMOJIeKyJISIpHI 3B’ S13KH
BOJIHEBI | 10-25

Ban-nep-Baanbca

Jlurosb-aumosbHi (opieHTalliiHI)
4-20
B3aemoii (epext Kezoma)
Ianyxmiiiai (Edexr lebast) Jlo 2
Hucniepciiiai (edext JIoHmOHA) 0,08-40
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OTxe, 4aCTMHKM 3a0pyIHEHb YTBOPIOIOTH MIKMOJEKYJISIPHI 3B’SI3KM 3 IUTIBKAMH IOJIIMEPHHUX
JCTIepciit T 9ac iXHboro (hopMyBaHHsI Ta BIAMOBIIHO I1iJ] Yac 3HIMAHHS TUTIBKA BUHHKAE TIPOTUIISI MiXkK
3B’3KaMH YaCTUHOK 3a0pY/HEHb 3 TUTIBKaMH Ta 3 KaMeHeM. SIKIo 3a0pyAHEHHsI yTPUMYIOTHCS XIMiYHIMHU
3B’SI3KaMH, TO i/ Yac 3HIMAaHHSI IUTIBKM BOHHM 3aJIMIIATHCS HA TIOBEPXHi, @ SKIIO MIKMOJICKYISIPHIMH — TO
3HIMAIOTBCS Pa30M i3 IUTiBKOIO. Le 1 crocTepirany mij yac 3HIMaHHS TUTIBOK, OTPUMAaHKX 3 MOJIIMEPHHUX
JCTIEPCii Ha IOBEPXHSIX, 10 OYHIIAIIHCS.

BucHoBkn

PosrnsiHyTa MeToaMKa Jja€ 3MOry IIBUAKO 1 JIETKO OYMINATH IaM’SITKH, HE MOIIKO/PKYIOUH IXHBOT
HOBEPXHi, @ TAKOK LIHHUX HWKYHMX HallapyBaHb. BUKOpUCTaHi MaTepiaad HEraTHMBHO HE BIUIMBAIOTH HA
(hi3MuHI po3MipH Ta eCTETHYHI BIACTHBOCTI ITaM’ ITKH. BUKOPUCTOBYBaHI MaTepial € JeTKO JOCTYITHUMH,
HE IIKOJATHh 3J0POB’I0 JIIOJMHHM Ta HABKOJMIIHBOMY cepeloBHINy. [[UM MeToqoM MOXKHA BHIAISTH
3a0pyIHEHHS, IO YTPUMYIOThHCS Ha MTOBEPXHI cuiamu (Hi3udHOi agcopOiii abo OIM3bKUMU 10 HUX.

Crnin 3a3HauMTH, L0 MiA Yac pecTaBpalii BapTO BHUKOPHCTOBYBATH KOMIUIEKCHY METOIHKY,
3YMOBJICHY HETOBTOPHICTIO ITTaM’SITOK Ta OCOOJIMBOCTSIMH 3a0pyJqHEHHs! 11 moBepxHi. Takoxk OakaHO
BpPaxoOBYBaTH CTaH 30€peXKEHOCTI TBOPY: TIUOOKWX CTPYKTYPHHX 3MiH, HAsBHHUX CKOJIIB, TPIllIWH,
3pYLICHUX YaCTHH, HAIlApyBaHb MOJIIXPOMii, TOIIIO.
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The use of aqueous polymer dispersions of butyl acrylate-methyl-acrylate-methacrylic acid and polyvinyl
acetate for purifying the surface of tiles of the 18th and 19th centuries, fragments of carved stone blocks of window
frames XVII, bricks of the sixteenth and nineteenth centuries, and plaster brackets of the late nineteenth century,
tiled tiles from the facade of the building of the city of Lviv, the areas of the surface of the Boim's chapel in Lviv,
metal plates of models of coriand and stucco decor from the main building of the National University of Lviv
Polytechnic. Contamination on the surface of these materials results from the chemical reactions of the surface with
air, water and water solutions, components of exhaust gases of internal combustion engines, adsorption of
atmospheric bombs and other substances, growth of molds and moss, they form chemical and intermolecular bonds
with the surface layer and are characterized by different energy and strength. It is shown using a well-known film
forming mechanism that surface contamination can be included in their composition. According to the known
bonding energies during the formation of films from aqueous dispersions between the surface and the film, there are
no chemical bonds, but only realized intermolecular interactions — orientation, induction and dispersion, and in the
case of the use of a carboxyl-containing polymer - tangles with a significant ionic nature, which are close to hydrogen
for durability. This makes it possible to state that the contamination that is held on the surface by intermolecular
bonds can be included in the dispersion films and removed with them. The peculiarities of film formation on the
surface of architectural monuments and their removal from the surface together with pollution are analyzed.
Contaminants form micomolecular bonds with films of polymer dispersions during their formation and, accordingly,
during film removal, there is an opposition between the bonds of particles of contamination with films and with a
stone. If the contamination is kept by the chemical bonds, then during the film they will remain on the floor and if
intermolecular - then removed with the film. This was also observed during the removal of films obtained from
polymeric dispersions on purified surface. The considered technique allows you to quickly and easily clean the
monuments without damaging their surface, as well as valuable lower layers. The materials used do not adversely
affect the physical size and aesthetic properties of the monument. The used materials are easily accessible, do not
harm human health and the environment. It should be noted that during restoration it is necessary to use a complex
technique, conditioned by the uniqueness of monuments and features of contamination of its surface. It is also
desirable to take into account the state of preservation of the work: deep structural changes, existing chips, cracks,
shifted parts, layers of polychrome, etc..

Key words: polymer dispersions, purification, films.



