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BuBueHO 3acTocyBaHHsSI PO3YHMHIB MEPOKCHAY BOAHIO Pi3HOT KOHLEHTpauii, a came 1 %, 17 %,
35 % nJst ouMILIeHHsI MOBEPXHi KaM’STHOT0 Ba30HY 3 G POHTOHY roJIOBHOT0 BXoAy KocTesry CB. MukoJiaio
B ¢. BuxHanu 3oso4iBebkoro paiiony JIbBiBebkoi oOsacTi. Bu3dHaueHHA KOHLEHTpawii po34uHY
MEePOKCUAY BOAHIO 3AilICHIOBAIN MEPMAHIAHATOMETPUYHUM THUTPYBAHHSAM Yy KHCJIOMY cepeloBHIIi.
Po3unHu mepokcuay BoaHK koHueHtpauii 17 % Ta 35 % po3daBasiid mig 4ac TUTPYBaHHsSl [0
koHueHTpanii 0,3 moaw/n. Ilix yac o0poG/ieHHs PO3YHH MEPOKCHAY BOJHKO Pi3HOT KOHLIEHTpauil
HAHOCUJIN HAa MOBEPXHI0 KaM’siHOTO Ba3oHy. I[Ipu umbomy BinOyBaBcsi pO3KiIaj MEPOKCHAY BOIHIO 3
BUIJIEHHSIM MOJIEKYJISIDHOTO KHCHIO Ta BOIH, L0 3YMOBJIIOBAJIO0 PO3MYyIIYBaHHS 3a0pyAHeHb. ITicas
00po0JieHHsI WIiTKaMu 3a0pyaHeHHsl BHAAJsUINCA 3 MOBepxHi Ba3oHy. OOpoO/jeHHsI TOBepXHi
3AilfiCHIOBA/IM JIeKiJIbKa pa3iB. YCTAHOBJIEHO, IO Haiie)eKTUBHIIIMM JJs OYHUILECHHS € PO3YHH
NMEepPOKCUAY BOAHIO KOHUEeHTpauieto 35 %, siknii 3a0e3neyyBaB MOBHe BUAATIEHHS 3a0py/AHeHb 3 MOBEPXHI
KaMeHI0. 3a JliTepaTypHMMH [JAaHUMH Ta TMPOBeJICHHUMH eKCIepHMEHTaMH, HailiMoBipHimuM
KaTAi3aTOPOM PO3KJ/IaAy NEePOKCHAY BOJAHIO HA IOBEPXHi KaMeHI0 € pepMeHT KaTajia3a, o MiCTUTbCS
B MiKpoopraHizMax, NpHCYTHIX Ha opraHiuyHuX 3a0pyaHeHHsX. Takox iHiLilOBaTH po3KJIa NepoKCHAY
BOJIHIO MOKYTh €OJ1i ME€TaJTiB 3MiHHOT BaJIeHTHOCTI, HANIPUKJIAJ, iOHU 3a1i3a, IKi MOXKYTb Oy TH NPUCYTHI
HA MOBEPXHi MaM’AATOK apXiTeKTypH, BUTOTOBJCHUX 3 KAMEHI0. 3aCTOCYBaHHS PO3UYHHIB MEPOKCHAY
BO/IHIO 3a0e3MeuyBaJio TAKOXK aHTHCENTHYHe 00po0JIeHHsI MOBEPXHi.

KontouoBi cjioBa: nepokcua BOAHI0, KaTajia3a, IOBEPXHsl KAMEHIO.

IlocranoBka mpoo6Jiemu.

[lepokcun BoiHIO € BiZIOMOK PEUOBHHOIO, IKY 3aCTOCOBYIOTh SIK OiOLIM/I, aHTHCENTHK, Bi0iIoBaY
Ta sik okucHuK (Onu, [yun & Idris, 2015; be3yrmuii, pea., 2008, ¢. 121), a 30-35 % (mac.) BogHUT po34nH
HazuBatoTh nepriaposniem (binoxpina., K., pex., 1975).

3a0py/AHEeHHS, 0 MICTIThCSl Ha MOBEPXHI MaM’SITOK apXiTeKTypH, BUTOTOBIICHHX 13 KaMEHIO, 3a3BUYai,
MicCTATh MiKpockormiuHi »xuBi opranisMu (Hukutnn u MenbaukoBa, 1990). [lin wyac oGpobneHHs BogHMM
PO3YMHOM TEPOKCH/ly BOJHIO TIOBEPXHi TaM’STOK apXiTeKTypd 3 KaMeHIO, MOKIMBA HOro B3aeMoOmis 3
MIKpOOpraHi3MaMu, MpH LILOMY KaTaaza, JepMEHT 110 BXOJIUTh JI0 IXHBOTO CKIIAJTY, IPUCKOPIOE Mepedir peaxtiil

2H,0, =2H,O + O». (1)

MeXaHi3M Kol MokHa nofatu Takoro cxemoro ([lonTopax n Uyxpaii, 1971):
CAT + H,O,— CAT- H,0, (2)
CAT- H,0;, + H,O, — CAT + 2H,0 + O.. (3)

Karanaza € ¢pepMeHTOM Kiacy OKCHAOPEAYKTa3, BUSBICHUM Yy BCIX €YKapiOTHUHHMX OpraHizmax,
BOHA JIOKaJIi30BaHa B MEPOKCHCOMAX 1 LIMTO30J1i 1 € OITKOBUM MPOAYKTOM, 1O MICTUTh aTOMHM 3aii3a 3i
cryneHem okrcHeHHs +3 (Dupcog, 2006).

Karanaza mupoko po3noBCro/pkeHa B PI3HOMAHITHUX MIKpoopraHizmMax. 3a HOpMallbHUX (]i-
310JIOTIYHMX YMOB BOHA PETYJIIOE€ BMICT MEPOKCHUILy BOJIHIO B OpraHi3mi, 3amodirae #oro TOKCHUYHIHN nil,
BiJlirpae BaXKJIMBY POJib Y MPOIIECi CTapiHHSI.
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[HiuitoBaTH po3Kiaj MEpOKCUIY BOJHIO 3a peakiieto (1) Takok MOKYTh IOHHM METalliB 3MIHHOI
BAJIGHTHOCTI, 1110 MPUCYTHI Ha MOBEPXHI MaM’ITOK apXiTEeKTypH, HAIIpUKIaa ioHH 3aiiza (BonoumHenp ta
I'epacumuyk, 2016).

J171s1 oumiLieHHs MOBEPXHi BUKOPUCTOBYBAJIM BOJIHI PO3YHMHH MEPOKCH/LY BOJIHIO Pi3HOT KOHUEHTpPALLT
—1,17,35 % sxy BU3HaYaJId MepMaHraHATOMETPUYHUM TUTPYBAHHIM Y KUCIIOMY cepenoBuLli (3bIkoBa U
Hcakos, 2016). {ns uporo pozuunu 17 ta 35 % posdaensin 1o koHueHtpauii 0,3 Momb/1.

YV OCHOBI BU3HAUCHHSI KOHLICHTPALlil IEPOKCHUAY BOHIO JIGKHUTh XIMIYHA peaKilis

5H,0,+2KMnO, +3H,SO,=50,+2MnSO,+8H,0+K SO, .
KoHueHTpaliito nepokcuy BOJIHIO pO3paxoByBaliv 3a piBHSIHHAM

0,001707 V

CM(H,0,) = 340,005 Mosb/ 110

ne V—06"em 0,1 H po3unHy NIepMaHraHaTy Kaito, 0 BUTPAYAEThCS HA TUTPYBAHHS:

0,001707 — maca mepokcuIy BOJHIO, 110 Bignosigac 1,00 cM® po3unHy nepMaHraHaty Kairo TOYHO
3 (1/5 KMnOg ) = 0,1 monas/nam>, T;

34 — MoJipHa Maca TIepOKCHJTY BOJIHIO, I/MOJTb;

5 — 06’eM Mpo6u po3UMHY TIEPOKCHLY BOJHIO BUKOPUCTAHOTO ISl THTPYBAHHS, CM>;

p — T'YCTHHA PO3YHHY MEPOKCHIY BOJIHIO.

Merta poGoTu
BuBunTH 3acTOCYBaHHS PO3UYHMHIB MEPOKCHIY BOJIHIO Pi3HOT KOHLEHTpALIiT 7Sl OYMIIEHHS OBEPXHi
Kam’STHOTO Ba30HY 3 BAITHSKY.

OcHoBHH BHKJIAA MaTepiaxy

JIyis ouMIIeHHS BUKOPHUCTOBYBAIM KaM’ SIHUH Ba30oH (3 BamHAKY), KW OyB po3mileHuid 06adiu
(hpoHTOHY TONIOBHOTO BX0Ay Kocteidy CB. Mukonaro B ¢. BuwkHsiHu 3omodiBebkoro paiioHy JIbBiBCbKOT
00J1acTi, 1[0 BUTOTOBJICHHUH 3 BAIHAKY, a MMiJT Yac ourIeHHs 3HaxoiuBcs Ha kadenapi APT. Kam’sauii BazoH
JI0 OYHMIIIEHHSI Ha TIOBEPXHI MiCTHB 3a0pyTHEHHS YOPHOTO KOJbopy (puc. 1), ki epeKTUBHO HEe BUIATSITHCS
3BUYHHUMH CIIOCOOaMMU.

Ha ocHoBi niTepaTypHMX AaHUX Ta HAsSBHOCTI 3a0pyIHEHOTO kam’sHOro Ba3oHy Ha kadenpi APT
(puc. 1) Oyno BupilleHO BHKOPHCTATH [UI MOr0 OYMINECHHS PO3YWH MEPOKCHAY BOAHIO. J[isi 1boro
PO3UYMHHN Pi3HOT KOHIEHTpALlii HAHOCHUIIM Ha MOBEPXHIO 3a0pYAHEHOr0 Ba3oHy (pHC. 2) Ta 3aJIMIIAIN 10
TIOBHOTO BUCHXAHHS MOBEPXHi.

Puc. 1. Kam sanuil 6azon 0o ouuiyenns Puc. 2. Hanecenuii pozuun nepokcudy 600H10
HA NOBEPXHIO KAM SIHO20 8A30HY
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[lpu upomy BinOyBaBcs po3KiIad MEPOKCHIY BOJHIO, 1O CYNPOBODKYBABCS PO3IMYLIYBaHHSIM
3a0pyJHeHb Ta BUJIAJICHHSIM MOJICKYJSPHOrO KUCHIO Ta BoAu. [liciis BUCMXaHHS MOBEPXHIO 00poOJIsin
LIITKAMU Ta BUIAISIM 3a0py/HeHHs. Tak moBTOpIOBasM JAeKilibka pasis (puc. 2).

Haiikpamum 3a edextuBHicTio BusiBMBCsA meprinpoab (35 % HxO;) sxuii 3 MakcMMalbHOIO
e(eKTUBHICTIO po3MmyllyBaB 3a0pyAHEHHs, MociabisB iXHI 3B’SI3KM 3 OCHOBOIO Ta 3ale3rneuyBaB ix
BUJAJICHHs1 MeXaHiuHO aieto (puc. 3). Po3uuH nepok-
cuy BoaHIO 17 % KOHLEHTpauii Tex nposBiiB NoaiOHy
JIiI0 ajne ouulyBajibHUl edekT OyB 3HA4YHO caaduium, a
1 % po3umH mepokcuay He 3abe3mnedyBaB OYMIIEHHS
MOBEPXHI KAMEHIO BiJl 3a0pyIHEHb.

Kpim ouminieHHs], 3aCTOCYBaHHS MEPOKCUY BOIHIO
3a0e3neqnsio Ae3iH(eKIiro MOBEPXHi Ta 3HUIICHHS MIKpO-
opraHiaMiB Ha moBepxHi kameHio (Marukosckuit, 2005), a
KaM’sIHUH Ba30H HA0YB OPHUTiHAIEHOTO KOJBOPY.

BucnoBku
BuBUeHO OUMINICHHS TOBEpXHI KaMm’ SHOTO Ba3OHY
(BamHsIK) po3urMHaMH mepokcumy BoaHio 35, 17 ta 1 %
KoHIleHTpaltii. HallehekTHBHIIMM ~ BUABMBCS — PO3YMH
KOHLIeHTpaLi€eto 35 %, skuit 3a0e3rnedyBaB pO3IMyIIyBaHHS
3a0py/IHEeHb, OCIAOISIB TXHI 3B’A3KH 3 TIOBEPXHEIO KaMEHIO
Ta 3a0e3reuyBaB iXHE BUIAICHHS MEXaHIYHOIO JIi€l0.

Puc. 3. Kam snuii 6azon nicis 3acTocyBaHHS PO3YMHIB MEPOKCHITY BOJHIO 3a0e3redyBasio
4ACMKOB020 OYULYEHHSL NEPOKCUOOM BOOHIO aHTHCENTHYHE 00POGTIEHHS TTIOBEPXHi KaAMEHIO.
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The use of solutions of hydrogen peroxide of different concentrations, namely 1 %, 17 %, 35 %, for
cleaning the stone vazon surface from the pediment of the main entrance of the church of St. Nicholas in the
village of. Vizhnyans of Zolochiv district of Lviv region. Determination of the concentration of the solution of
hydrogen peroxide was carried out by permanganametometric titration in acidic medium. Solutions of hydrogen
peroxide concentration of 17 % and 35 % were diluted during titration to a concentration of 0.3 mol / liter. During
processing, a solution of hydrogen peroxide of different concentrations was applied to the surface of a stone
vase by a brush. At the same time there was a schedule with the release of molecular oxygen and water, which
caused the loosening of contaminants. After brushing, the contamination was removed from the surface of the
vase. Surface treatment was carried out several times. It has been found that the most effective for purification
is a solution of 35 % hydrogen peroxide, which with the maximum efficiency laced pollution, weakening their
links with the base and ensuring their complete removal by mechanical action from the surface of the stone.
The solution of hydrogen peroxide of 17 % concentration also showed a similar effect, but the purifying the
effect was much weaker, and 1 % solution of peroxide did not provide cleaning of the surface of the stone from
contamination. Contamination contained on the surface of architectural monuments, made of stone, usually
contain microscopic living organisms. According to literature data and experiments carried out, the most
probable catalyst for decomposition of hydrogen peroxide on the surface of a stone is the enzyme catalase
contained in microorganisms present in organic contaminants. Catalase is widespread in various
microorganisms. Under normal physiological conditions, it regulates the content of hydrogen peroxide in the
body, prevents its toxic effects, plays an important role in the process of aging. During the processing of
aqueous solution of hydrogen peroxide, monuments of stone architecture, it is possible to interact with
microorganisms contained in contaminants, while the catalase, the enzyme included in their composition,
accelerates the course of the reaction of the decomposition of hydrogen peroxide

2H202 = 2H20 + 02
the mechanism of which can be submitted by the following scheme:
CAT + H20,— CAT- H202
CAT- H,O; + H,O, — CAT + 2H,0 + O,

Also, initiating a decomposition of hydrogen peroxide can be valence variable metal salts, such as iron
ions that can be present on the surface of architectural monuments made of stone. The use of solutions of
hydrogen peroxide also provided an antiseptic surface treatment.

Key words: hydrogen peroxide, catalase, stone surface.
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Po3rnsinyTo icTopilo BinHalineHHs piakicHoro HampectosbHoro kuBoty XVIII cT. B coGopi cB.
KOpa y JIbBoBi. [IpoaHanizoBaHO Ta PO3KPUTO apXiTEKTYPHO-MHCTelbKi 0COOJIUBOCTI BHpilIeHHS
BigHaligeHoro kupoty. I[lig yac nocaigKeHHs1 BUSIBJIEHO CTHJIICTUYHI 03HAKN MUCTELLKOI0 Pi3b0OJIeHHS.
KutrouoBi ciioBa: KUBOT, XyJA0KHs1 00po0Ka JepeBa, MUCTELTBO Pi3b0JIeHHS.

IlocTanoBKa nmpo6JemMn

Jleper’sHi pi3bOieHi MpeaMeTH LEePKOBHOTO MpU3HAa4YeHHs! (IKOHOCTACH, HAMpPecTONbHI KUBOTH,
XPECTH, MiJACBIYHNUKH) BIPOJOBXK OaraTboX CTOJITh MPHUBEPTAIOTh yBary He JIMIIE JTyXOBEHCTBA, aje W
YHUCICHHUX JOCITiIHUKIB, XYIOKHUKIB W MalCTpiB pi3bOM Mo aepeBy. BoHu mamm ocobnuBe QyxXOBHE
3HAYEHHS JJI TMPOBeACHHS borociykiHb y XPUCTUSHCHKMX XpamaX. Taki LEepKOBHI MNpeaMeTH
03/100JTIOBAITUCH JIEKOPATUBHUM Pi3bOJIeHHAM pi3HOT opHameHTallil. KokHa BifHalineHa 3Haxinka Mmae
BEJIMKE HAYKOBE, iICTOPUYHE 1 XyAOKHE 3HAYEHHS U1 OaraTtol yKpaiHChbKOT MUCTELbKOT CIaJIIMHH.

Meta cTaTTi: MpoaHalli3yBaTH apXiTEeKTYPHO-MHUCTEIbKI OCOOIUBOCTI BiHAMIEHOTO PiIKICHOTO
HaIPECTOJbHOr0 KMBOTY, BUroTOBRJEHOro y X VIII cT.

AHaui3 1ocaizkens i myoaikami
Tema JtociiKeHHs PiIKICHUX HAMpPeCTONbHUX KUBOTIB, OCOOJIMBO CTAPOBMHHUX BiTHAWICHUX, SIK
00’ €KTiB KyJIbTYpHOI CIAALIMHH, € HA3BUYAWHO aKTyaJbHOIO B YKPATHCHKKX Ta 3apyOi>kKHUX TOCITiTHUKIB.
HanpecTonbHi KMBOTH PiAKICHOT CTPYKTYPHOI MOOYAOBM BUKJIMKAIOTH OCOONMBUI iHTepec y OaraTtbox
BITYM3HAHUX JOCTIIHUKIB. TeMaThka JOCHIPKEHHS KHWBOTIB € pI3HOMAHITHA: HAA3BUYAHO LiHHI
JIOCTIDKEHHS! XyT0KHBO-CTHITICTUUHUX 1 apXiTeKTOHIUHUX 0COOJIMBOCTEH )KMBOTIB 3HAXOJUMO Y MpaLsix
P. Crynnunpkoro, J[. Crenoeuka, B. [Tonentoka, P. Oapexiecbkoro, b. Tumkisa.

OcHoBHH BHKJIA MaTepiay

XynoxkHe pizbOsieHHs B [anuuuHi Mae cBOi 0araToBiKOBI TPaHIlii, IO JAlOTh MiJCTABH PO3KPUTH
HOro MUCTELIbKO-TyXOBHE 3HaueHHs. HarpecTopHi epkoBHI mpeMeTn 60rocy>k00BOro BUKOPHUCTaHHS
HaJle)kaTh 10 TUX TBOPIB ICKOPATHBHO-YKMTKOBOI'O MUCTELITBA, SIKi BiA3HAYAMCS TYCTOTOIO HACHUEHOCTI
JeKOpy i BU3HAYAIOTh IXHIO 3HAUYLIICTh y CHCTEMi HAaLlIOHAJIbHUX MUCTELbKMX Hal0aHb.

LlepxoBHMIT HampecTONbHUHA KHUBOT (AapOXPaHUTENIbHUI) — 1€ KOBUeT (CKpWUHBbKA), Y SKOMY
30epiraroThCs CBATI Japy Ha BUMNAAOK rpuyacts xBopux (Crnobincekuid, 2003, c. 560). Sk npaeusio, ioro
BUTOTOBJISIIIM Y BUTJISII HEBEIMYKOT LIEPKBH, IO MiJAKPECTIOBANIA TyXOBHICT Ta CBATICTD i 037100JII0BAIIN
JIEKOpaTUBHUM pi3b0sieHHsM. Ha rnpecTosi KMBOT po3MmililyBaBCsi 32 aHTUMiHCOM.

[1ing yac npoBeaeHHs pecTaBpauiiHUX poOiT y codopi cB. FOpa Ta MUTponoNMYKX MajiaTax 3 Haroau
npuizny B Ykpainy [lanu IBana Ilana I ronoea matpiapuioi koMicii cakpajbHOrO MHCTELTBA O. Jp.



