LeHnTpajHu HHCTUTYT 32 KOH3ePBALHjy
JpymITBO 32 €eTHYHOCT U BpeAHOBaK-€ Y KYJATYPH U HAYIU !

[Iporpam u 300pHUK anicTpakara U U3abpaHux
pajioBa ca /[pyre HauuoHaIHE KOH(MEPEHIIU]E

MeToa0/I10IIKA HCTPAKUBAKA
Y XePpUTOJIOTHMj U HOBUM
TEeXHOJIOTMjaMa

26. jyu 2020.
Beorpan



300pHHUK arncTpakaTa U M3a0paHuX pajsoBa ca Jpyre HaumoHanHe KOH(pEpeHIHje
MeTtoa0/1011IKA HCTPAKMBAKA Y XEPUTOJIOTHjH U HOBHUM TEeXHOJIOTHjamMa

N3nasau:
[lenTpamHu MHCTUTYT 3a KOH3epBaujy, Tepazuje 26, beorpan
JpyILITBO 33 €TUYHOCT U BPENHOBAKE Y KYJITYPU U Haylu, beorpan

[Htamna:
LenTpanuu HHCTUTYT 3a KOH3epBauyjy, Tepasuje 26, beorpan
JpylITBO 33 €TUYHOCT U BPEIHOBAKE Y KYJITypH U Hayuu, beorpazn

VYpenHuk:
np Cysana [lonuh

TexXHUUKHU ypeaHUK:
Jlyka JoBanoBuh

Hayunu ckyr je peann3oBan 3axBajbyjyhu MUHHCTapCTBY MPOCBETE, HAYKE U TEXHOJIOIIKOT Pa3Boja
Peny6nuke Cpouje (451-03-68/2020-14/200026) u y3 nojapimky MuHHUCTapCTBa KYATYpE U
unpopmucama Pernydmuke Cpouje.

Aytopcka mpapa: ©2020. LleHTpatHE HHCTUTYT 3a KOH3epBaIlnjy, beorpan, JApymTBo 3a eTHYHOCT U
BpEIHOBAaE Y KyNTYpH U HaymH, beorpan, Cpouja.

360pHI/IK CaZIpKH aliICTPAKTC KOje Cy Mpericaaim U NpuXBaTUIN PEUCH3CHTH 3a YCMCHY U IOCTCP

Mpe3eHTanujy Ha Jpyroj HaImoHaIHO] KOH(GEPEHITH]H ,,MeTOI0I0IIKA HCTPAKUBAHA Y XEPUTOIOTHJU U

HOBUM TeXHOJO0THjaMa" oIpkanoj y beorpamy 26. jyna 2020. rogune.

ISBN 978-86-6179-075-1

Cga npaBa 3ajpxana. Hujenan jeo cazgprkaja oBe IyOIHKalije He CMe Ce PEeIpoyKOBaTH U
IPEHOCUTH y OMII0 KOjeM OOJINKY MM Ha OMIIO0 KOjH HaYMH 0€3 MHCMEHOT 0J100pemna U31aBaya.

Tupax: 50 npumepaka.

Beorpan, 2020.



Uticaj kvaliteta vazduha na ocuvanje kulturnog nasleda

Muaena Jasugosuh', Mutom Jauzosuh’

YTHULAJ KBAJIUTETA BA3YXA HA O4YBAIBE KYJITYPHOI' HACJIEBA

Anctpakr: 3acahusauu npucymuu y 8az0yxy umajy HecamuseHe egpekme KaKo Hd 30pde/be
YOU mako u Ha oxkoauwny. Ilo npasuny cy mu necamugHu eghekmu, 6uno Oa je y numarby eghekmu
Ha 30pasme wYOU U eKOCUCmeM, Ul NaK eghexmu nonym KOpO3sueHux ymuyaja na ¢acaoe 3epada
UAU NOBPUIUHA CNOMEHUKA Kymiaype Geliu YKOIUKO je KoHyeHmpayuja 3aeahusaua Kojuma cy
uznooicenu geha. Mznoaxcenocm 3agucu 00 JoKayuje u Kapakmepucmuka u3eopa 3azahera Kao u 0o
BPEMEHCKUX YCN08A, U NOAICE/LHO je pazsujamu mooee 3aealierba 6Ucoxe pe3onyyuje Kkako ou ouno
Mmozyhe npedynpedumu uiu canupamu wmemue egexme.

Egexmu aepozacaherva ce mozy manughecmogamu Kako y YHympauirbem npocmopy, mako u
V CHOBAWILO] CPEOUHU, WMO je jACHO YOUbUBO HA NPUMEPUMA KAKO YeCcmuyHoz 3azaliera mako u
Ha npumepuma 2acosumux sazahueauda, Kao wmo cy okcuou cymnopa u aszoma. Okcuou azoma
NPUCYMHU CY Y U30YBHUM 2ACOBUMA MOMOPA €A YHYMpAwrbum cazopegarem. Humepaxyujom ca
MOAeKyIuMa 8ode y ammocepu cmeapajy ce Kuceie Kuuie Koje NOOCHeulyjy Koposujy 4eaudHux
KOHCMPYKYUJA, HASPpU3Qjy Kpeurbax y epahesunama u Cmamyama nowmo je oH 6a3noe cacmasa.
Cymnop-0uokcud OOnpuHoCU Nponaoarky JAaHeHo2 U NAMYHHO2 WIAMHA, Mamepujan icymu u
nocmaje kpm. Y npucycmey cymMnop-ouoxkcuoa y yioguma nosehiane 81axicHOCmuy nuemMenmu 3a Heke
boje oOnede.Okcuou azoma makohe crabe uz0pHcHUBOCH GIAKHA NPUpoonux mrauuna [1,2].
THocnedrux 2o0una Konyenmpayuje 030Ha ¢y 3002 HYOCKO2 YMUYaja HA HeKUM MeCHUMA 3HAMHO
nosehane. O30H je eéeoma peakmusan u 000uja HOMoOXeMUjckom peaxyujom Yeajoso0OHUKA U
oxcuoa asoma. HM360pu 030Ha ¢y u30y6HU 2aAco8U aymomMoOuna, uHOycmpujcko 3acalerve,
npeuucmauu eazoyxa y sameopenom npocmopy. O30H je cHadcan oxcudayuonu azenc u owmehyje
opeancke mamepujare Ha codonoj memnepamypu. Tako Ha npumep yHUUMABA 0BOCMPYKe XeMujcKe
6e€3¢ HA TAHYUMA Y2IJeHUKA Y TAKOBUMA 00 NPUpPOOHe CMOe, XUOPOIusyje yenyio3ne mamepujae,
sehuna opeanckux 6oja u nuemenama UN0NCeHUx 030Hy onede. Yecmuuno saealere Kao wmo je
necax, mpawuna, yal mooice umamu 3Hamaun yoeo y 3azaljervy 6azoyxa u modice Y3poKO8amu
sanpaare acada 3epada u cnomenuxa. Hapasno, mpeba umamu y eudy, u oa y 00cycmey
AHMPONO2eHUX UAU NPUPOOHUX 3azahueaua 2aco8u Koju cy HNPUPOOHO HPUCYMHU Y 8A30VXY
(KUCeOHUK, 030H U YerbeH OUOKCUO) UHMepacyjy ca HeKuM MAamepujaiuma u moz2y 0a Y3poKyjy
WUX080 Nponaoarve.

! Vuusepsumem y Beoepady, I'pahesuncku gaxynmem
: Yuueepszumem y beoepady, Hncmumym 3a nykneapue nayke Bunua
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Mane 3aeahera sucoke pezonyyuje ce y3 a0eKeamHo CKAmuparbe nomohy msze. kpuge 003uea
Ha 003y (eHe. 0oce pecnoHce eqyamuon) mocy Oumu 00 GeluKoe 3aHaA¥aja NPUIUKOM NpoyeHe
wmeme Kojy moodice npempnemu oopehenu objekm y oamom oxpyocewy. Taxee mene 6ucokxe
peszonyyuje Moy ce 00bumu Kopuuhieroem pespecuone mexuHuke 3acHosane Ha Ha4uHy Kopuuiherba
semmuwima, (1ano yce peepeccuorn) [3,4]. YV pady hemo oamu Hnexe npumepe xopuuifieroa u
YKpUIMarea noOamaka ca Mand UcoKe pe3ojiyyuje wecmuyno2 3azaherwa u 3azahera ycieo okcuoda
asoma ca Kpueama 003u8a Ha 003y U OAmu OC8pM HA MO KAKO KOHYyenmpayuja aeposazahersa
MOdICe ymuyamu Ha 30passmse u KyamypHo Haciehe.

Ksbyune peun: KBanuteT Ba3nyxa, KyITypHo Haciehe, ekonoruja

THE INFLUENCE OF AIR QUALITY ON THE PRESERVATION
OF CULTURAL HERITAGE

Abstract: Pollutants present in the air have negative effects on both human health and the
environment. As a rule, these negative effects, whether we consider the effects on human health, the
ecosystem, or effects such as corrosive effects on the facades of buildings or surfaces of cultural
monuments are higher if the concentration of pollutants to which they are exposed is higher.
Exposure depends on the location and characteristics of the pollution source as well as the weather
conditions, and it is desirable to develop high-resolution pollution models in order to be able to
prevent or remedy the harmful effects.

The effects of air pollution can be manifested both indoors and outdoors, which is clearly
seen in examples of both particulate pollution and gaseous pollutants, such as oxides of sulfur and
nitrogen. Nitrogen oxides are present in the exhaust gases of internal combustion engines. By
interacting with water molecules in the atmosphere, acid rains are created which accelerate the
corrosion of steel structures, corrode limestone in buildings and statues, since it is of alkaline
material. Sulfur dioxide contributes to the decay of linen and cotton cloth, the material turns yellow
and becomes brittle. In the presence of sulfur dioxide in the casees of increased humidity, the
pigments for some colors fade. Nitrogen oxides also weaken the durability of natural fabric fibers
[1,2]. In recent years, ozone concentrations have increased significantly in some places due to
human influence. Ozone is highly reactive and is obtained by the photochemical reaction of
hydrocarbons and nitrogen oxides. Ozone sources are car exhaust gases, industrial pollution, indoor
air purifiers. Ozone is a powerful oxidizing agent and damages organic materials at room
temperature. For example, it destroys double chemical bonds on carbon chains in natural resin
varnishes, hydrolyzes cellulosic materials, and most organic dyes and pigments exposed to ozone
fade. Particular pollution such as sand, dust, soot can play a significant role in air pollution and can
cause contamination of building facades and monuments. Of course, it should be borne in mind that
in the absence of anthropogenic or natural pollutants, gases that are naturally present in the air
(oxygen, ozone and carbon dioxide) interact with some materials and can cause their decay.
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High-resolution pollution maps are, with adequate scaling, using the so-called dose response
equation curves can be of great importance when assessing the damage that a particular object may
suffer in a given environment. Such high-resolution maps can be obtained by using a land use
regression technique [3,4]. In this paper, we will give some examples of the use and intersection of
data from high-resolution maps of particulate matter and nitrogen oxide pollution with dose-
response curves and review how air pollution concentrations can affect health and cultural heritage.
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