YHUBEP3UTET Y BEOI'PAY - XEMUJCKHU ®AKYJITET
HACTABHO-HAYYHOM BERY

Ipeamer: V3BeWTaj O OLiEHW Hay4yHe 3aCHOBAHOCTM U OMpaBAaHOCTY NPeasioXKeHe Teme 3a
n3pagy AOKTOpcKe AucepTauyje Byka B. Pagojuunha, MacTep Xxemuyapa.

[NowToBaHe Ko/ernHuLe n Konere,

Ha penoBHoj cegHuuy HactaBHO-HayyHor Beha YHuBepsuTeta y Beorpagy — Xemujckor
(hakynTteta, ogpxaHoj 9. anpuna 2026. roguHe (ognyka 6poj 253/2), n3abpaHu cmo 3a
unaHoee Komwucuje 3a MOAHOLUEeHE U3BEWTaja O OLEHW HayyHe 3aCHOBAHOCTM U
OMpaBAaHOCTN NPeAoXeHe Teme 3a MU3pafy LOKTOPCKe aucepraumje KaHaupata Byka B.
Panojuunha, Mactep xemuyapa, npujas/beHe Noj HaC/loBOM:

»llep- u noauduayopankuaopane cyncranue (PFAS) y onabpanum pedHuM cucteMuma
Cpouje: mpocToOpHA M Ce30HCKA JUHAMUKA, AKYMYJIalUMja y 4eCTUYHOj ()a3u M MpoleHa
PH3MKAa N0 JbYICKO 31PaBJbe U ;KUBOTHY CPeIMHY"

Ha ocHoBY nogHeTe fJOKyMeHTaUuje, Kao 1 yBrUAa y focafallby paf KaHamaara, noLHOCMMO
HacTtasHo-Hay4HOM Behy Xemujckor (hakynTeta cnegehu:

MN3BELITAJ

A. BUOT'PA®CKHU NIOJALIHN O KAHAUIATY

Byk B. Pagojuunh poheH je 30.07.1999. roguHe y Fopwem MunaHosLy. OCHOBHY LLKOY
,CBeTun Casa“ je 3aBpumo 2014. rogmHe, a onwTU-6UNNHIYaSIHU (EHINIECKU) CMEP TMMHa3unje
,»,TaKOBCKM yCcTaHak" je 3aspLuno 2018. rogunHe.

OcHOoBHe akafiemcke cTyamje ynucao je wkoncke 2018/2019. roguHe Ha XemMujcKoM
(hakynTeTy YHuBep3uTeta y beorpagy, cmep Xemuja. OCHOBHe CTyguje je 3aBpLUMO
046paHOM 3aBpLUHOT paja nof HasusoMm ,,[prMeHa npon3BoAa NMponnse 6apckor mMToTmna
NATHUTA, NOMMETW/IEH TepagTanarta M HKUXOBE CMeLle 3a afcopnuujy MNOMMUUKIUYHUX
apoMaTUYHUX Yr/bOBOAOHMKA N apoMaTuyHe (pakumje Hagte” 2022. rogvHe Ha Katenpu 3a
NpuUMerbeHy XeMujy Xemujckor hakynTteta ca oueHom 10 (geceT) M MpPOCEYHOM OLEHOM
TOKOM cTyamnja og 9,06 (geset 1 6/100).

MacTep akafemcke cTyauje Ha XeMWjcKOM (DakynTeTy, cMep Xemuja XWMBOTHE CpeauHe
ynucao je wwkoncke 2022/2023. rogmHe. MacTep akafleMCKe CTyauvje je 3aBpLUMO 0fbpaHoM
3aBpLUHOr pafa nog HasveoMm ,,Konuponnsa nofnetTusieH Tepatanara ca MrHATOM 6apckor
NATOTUMNA — aHanmM3a Te4yHUX npomssoga” 2023. rogvHe Ha Katefpu 3a NMPUMeHEeHY Xemujy
Xemujckor ¢hakynrteta ca oueHoM 10 (ZeceT) U NMpoCeYHOM OLLeHOM TOKOM cTyauja og 9,75
(LeBeT 1 75/100).

[okTopcke akafiemcke cTyauje ynucao je wkoncke 2023/2024. roguHe Ha XemujCKOM
(hakynTeTy YHusep3uteTa y beorpagy, cmep Xemuja. Y TpeHyTKy ynuca Tpehe roguHe je
MOJIOXNMO CBe UCnuTe npeasuheHe NaaHoM 1 NPOrpamMom 3a CTYAMJCKU Mporpam.

KaHampar je of jaHyapa 2024. rogvHe 3anocneH y VIHCTUTYTY 3a HyKneapHe Hayke ,,BuHua®,
opraHusaumoHa jeguHuua ,Jlabopatopmja 3a (m3nuky xemujy“ (050), n TpeHYTHO je
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aHraXkoBaH Ha UCTPaXXMBayK1M Temama ,,Pa3B0oj nacepckmx MeTofa 3a AeTeKuujy 3arahema u
npaherwe CcTawa >XMBOTHE cpeauHe” u ,,MukpoopraHusMu 3a pemMeaujaunjy >X1UBOTHE
CpefHe, Balopusaumnjy eHepruje 1 npou3soaxy buomace 1 6MOMONEKYNa” Kao UCTpaXkmBay
npunpasHuK. TokoMm 2024. roguHe je Y4eCcTBOBAO Ha TakMUYewy CTaprtan TuMmoBa Y
opraHusaumjv ViHoeaumoHor nHkybaropa XeMmunjckor dakynreta, YHuBep3uteta y beorpagy,
rge je y LPYrom Kpyry ca TMMOM OCBOjMO ApYro MecTo ca uaejom ,,LabAid“ 3a nomoh
opraHusaumju naboparopuja. V3BaH Tora je 6M0 MeHTOp 3a [Ba CPEeAHOLUKONCKA YYEeHUKa
KOju CY y4eCTBOBa/IM Ha TaKMuyery ,,CMOTpa UCTPaXMBAYKNX pafosa®, v ABa nyta nocetmo
LLIBeACKM YHUBEP3UTET MOLOMPUBPELHUX HayKa (eHr. Swedish University of Agricultural
Sciences, SLU) y Yncanm ca Lu/beM YCNnocTas/batba LYropoyHe capasHe.

KaHampat Byk Pagojuumh 6aBu ce uctpaxveawymMa y 061aCTM XemMuje XMBOTHE CpefuvHe,
YCMepeHNM Ha MAEHTU(UKALN]Y N KBAHTU(NKaLN]Y KOHLEHTpaLmja 3aralyjyhux cyncraHum,
Kao W NpOLEeHYy pu3MKa MOBE3aHWX ca MPUCYCTBOM Mep- U MOAMUGIOPOASIKNI0BAHNX
CyrcTaHuu y BofieHMM cuctemmnma Cpouje.

b. OBJABJbBEHU HAYYHU PATOBU U CAOIIIITEKBA

Byk B. Pagojuuunh je koaytop Tpu HaydHa paja oOb6jaB/beHa Yy Hay4yHUM 4aconucuma
mefyHapogHor 3Hayaja (M20), og Tora ABa paga y Bogehum MehyHapogHVWM yaconucuma
(M21a n M21) u jegHor paga y MehyHapogHoM w4aconwucy karteropuje M22. Takohe je
KOayTop YeTnpu caonLuTera ca MehyHapoaHux ckynosa (asa M33 v gsa M34).

Pan y Bonehem meljynapognom yaconucy (M21a)

1. Gojkovi¢ Z., Skrobonja A., Radoji¢i¢ V., Mattei B., The Use of Flocculation as a
Preconcentration Step in the Microalgae Harvesting Process, Physiologia Plantarum 2025,

177, no. 4: e70366. https://doi.org/10.1111/ppl.70366

Pan y Bonehem melhynapognom yaconucy (M21)

1. Radoji¢i¢ V., Skrobonja A., Gojkovi¢ Z., Rapid Monitoring of the Stress Responses and
Toxicity in Green Microalgae Cultures Using Pulse-Amplitude Modulated (PAM)
Fluorometry. Microorganisms 2025, 13, 2712.
https://doi.org/10.3390/microorganisms13122712

Pan y mehynaponnom uaconucy (M22)

1. Radenkovi¢ M., Kovagevi¢ M., Radoji¢ié¢ V., Tosi¢ M., Momgilovié M., Zivkovi¢ S., Corn
Residue-Based Activated Carbon for Heavy Metal Removal: A Review of Adsorptive
Performance and Properties. Processes 2025, 13, 3406. https://doi.org/10.3390/pr13113406

Caonmrtewa Ha Me)yHapoaHuM cKynoBHMA ITaMnaHa y neannu (M33)

1. Radoji¢i¢ V., Smiljkovié Z., Ahrens L., Stojanovié K., Skrobonja A., Bioaccumulation and
health risk assessment of per- and polyfluoroalkyl substances — the Gruza reservoir case
study. 8™ Workshop: Food and drug safety and quality, pp. 91-94, Belgrade, Serbia,
September 26, 2024. ISBN 978-86-7306-174-0. DOI: 10.46793/8FDSQ.PB8VR

2. Radoji¢ié V., Smiljkovi¢ Z., Ahrens L., Stojanovié¢ K., Skrobonja A., Health risk
assessment of heavy metals in the eastern slopes of the Suva Planina mountain — a scenario
analysis. 8™ Workshop: Food and drug safety and quality, pp. 95-98, Belgrade, Serbia,
September 26, 2024. ISBN 978-86-7306-174-0. DOI: 10.46793/8FDSQ.PBI9VR




Caonmrema Ha Mel)yHapoqHUM cKymoBUMAa mITaMnaHa y ussony (M34)

1. Skrobonja A., Radoji¢ié¢ V., Ahrens L., Koji¢ I., Stojanovi¢ K., Gojkovi¢ Z., Uptake
kinetics and bioaccumulation of per- and polyfluoroalkyl substances in photosynthetic model
organisms, 19" International Conference on Chemistry and the Environment - Environmental
Chemistry for Sustainability, E-book of Abstracts, p. 272, Belgrade, Serbia, June 8-12,
2025. ISBN 978-86-7132-088-7.

2. Radoji¢i¢ V., Koji¢ 1., Stojanovi¢ K., Study and possible utilization of pyrolysis products
of polyethylene terephthalate and polyethylene terephthalate/lignite blend, 13" International
Conference “Oil and Gas Chemistry”, Tomsk, Russia, September 23-27, 2024. Proceedings,
in: Russkikh I.V. (Ed.), pp. 34-35. ISBN: 978-5-94458-202-7.
https://disk.yandex.ru/i/amRIROIEmME-mEw

B. OBPA3JIOKEIBLE TEME

1. Hayuna o6aact: Xemuja
Vixa HayuHa 06J1acT: XeMuja XMBOTHE CpeanHe

2. Ilpenmer paaa

MpeameT ucTpaxvBara MpeasioXeHe [LOKTOPCKE AucepTauunje je MOHWTOPWHI Mep- u -
NONMMIYOPaIKUIOBAHNX CYMNCTaHUM (eHr. Per- and polyfluoroalkyl substances, PFAS) y
ogabpaHum pevHum cuctemuma Penybnnke Cpbuje (Konybapa, Wbap, OpuHa, JyxHa
MopaBa, CasBa ¥ [yHaB), ca UWbeM YTBphMBarba HUXOBE MPOCTOPHE U CE30HCKe
BapujabunHoCTK, pacnogene umely pacTBOpeHe M YeCTUYHe (hase, Kao M ugeHtTudrkaumje
(hakTOpa (CBOjCTBA peYHe BOAE /UMM NPUCYCTBO APYrMX MOMYyTaHaTa) KOju YTUYY Ha hUXOBO
MoHallare Yy XWBOTHOj cpeauHu. [pyru [eo ucTpaxusawa he noppasymesaryt NMpOLEHY
pu3nKa MO JbYACKO 34paB/be W XXMBOTHY CPeAVHY, NOBe3aHOr ca M3noxeHowhy PFAS y
PEYHUM CUCTEMUMA.

PeyHn cuctemn cy ofabpaHu Kao MnpegmeT WUCTpakuBarba jep MpeLcTaB/bajy HeonxojaH
pecypc 3a BofOCHabneBare, OYyBawe OWOAVBEpP3UTETa, MO/LOMPUBPERY, WHAYCTPU)Y,
pnb0/I0B, peKpealnjy, Typusam, Npon3BoLHY eHepruje 1 nnosuady. C gpyre cTpaHe, y bux
ce ynmBajy HernpeuswheHe oTnagHe Boge w3 goMahvHCTaBa, WHAYCTPUJCKUX W
MOJbONPUBPELHNX aKTUBHOCTU, T€ Cy A06ap UHAMKATOP OMLUTEr CTarba Y XUBOTHOj CPeAVHMN.
PoKyc ncTpakmsara buhe ycmepeH Ha 3HavajHe peke Cpbuje Koje ce 04/IMKYjYy pasnumuTm
CTENeHOM aHTpornoreHor yruuaja. WcnutmeaHu cuctemy o6yxsaTvhe penaTtmMBHO Matrbe
onTepeheHe peke, Kao WTO je [IpuHa, peyHe cucTeMe ca NoBpeMeHUM NpobneMuma y rnorneay
KBa/IUTETA BOAE, Kao LITO je JykHa Mopasa, Kao M peKe U peyHe CEKTOpe ca U3PaKeHUM
yTuuajem ypbaHmx n MHAYCTPUjCKUX aKTMBHOCTK, nonyt JyHasa n Konybape. OBaj npuctyn
omoryhasa [a ce YTBPAM Kak0o pasMyMTU HWBOM aHTPOMOreHOr ytuuaja U XWUAPOJOLLKM
YC/I0BU YTUYY Ha NMPUCYCTBO U CE30HCKY AMHAMUKy PFAS y pedHum cuctemuma. opeg Tora,
n3bop peke [yHaB je 6uTaH jep omoryhasa yropehuBarbe pesynrara UCTpPaXuBara O0BE
[OKTOpPCKe AucepTauuje ca LOCTYNHUM NMTepaTypHMM Mnofaumma 0 cajpxkajy v pacrnogenv
PFAS y ppyrum 3em/bama Kpo3 Koje [lyHaB npoTuye, WTO Y 6yayhHOCTM MOXe LOMPUHETH
Kpeupamwy jefnHCTBeHe 6a3e nogaraka O OBMM 3arafyjyhum cyncTaHuava Yy [LyHaBCKOM
PETNOHY.

NcTpakmsarbe je KOHUMMNMPaHO Y Bulle Mehyco6HO nose3aHMX (pasa. Y npsoj asu buhe
N3BEAEHO Y30PKOBarbe MOBPLUMHCKMX PEYHMX BOZA Y MepUOLY Of HajMare jefHe rofuHe, ca
um/beM obyxBaTara Ce30HCKe BapujabunHocTn. [pyra dasa he obyxsatntn naboparopujcky



MpurpeMy Yy3opaka, pa3fBajatbe YecTMyHe (hase, YK/bydyjyhu cycneHfoBaHe YecTule W
pasnuynTe (hpakumje cectoHa (MeLlaBuHy GUOMOLLIKMX U HEBMOMOLLKUX YeCTULA NPUCYTHUX
Yy BOAEHOj KOMOHW), Kao W KBaHTUMKaUWjy 29 nNpuopuUTETHUX PFAS jemuberwa Yy
nojesnHa4YHNM MarpuLama.

Ha ocHoBy pobujeHux pesyntara, 6uhe ypaheHa aHanu3a pacnogene PFAS wu3vehy
pacTBOpPeHe M YeCTUYHe (dase, Ka0 M mpopavyyH ofrosapajyhmx rnokasare/ba akymynauuije,
YK/bYUuyjyhn koeduuunjeHTe pacrnogene u3melly YKYMHUX CYCMNeHLOBaHWX YecTuua (eHr.
Suspended Particulate Matter, SPM) w Bofe (eHr. Distribution Coefficient, K;7"),
KoedmumjeHTe pacnogene wusmehy cectoHa u Boge (eHr. Seston-Water Distribution
Coefficient, K;~" n K;~""), ka0 n u3pauyHaBarbe WHANKATUBHUX (hakTopa o6Orahera
n3mehy fge pakuunje cectoHa (eHr. Size-fraction Enrichment Factor, SFEFs0:0), WTO he
oMoryhutu npoueHy noTteHuujana PFAS 3a akymynauujy n TpaHcep y YecTUYHOj (hasm
PEYHUNX cucTeMa.

[obujeHn nogaun he Takohe npescTaB/baTM OCHOBY 3a Pa3BOj KBAHTUTATMBHE MpOLEHe
eKO/OLLIKOT PU3NKa 1 pU3MKa Mo /bYACKO 34paB/be NMoBe3aHor ca NpUCyCTBOM PFAS Y peuyHnM
BoZama. poLeHa pu3mka 6vhe n3BefeHa NPUMEHOM pefeBaHTHUX METOZLO/OLLKMX NpUCTyna
N perynaTtopHnX oKBMpa, YK/bydyjyhu npoueHy 13foXeHOCTN pasnuynuTuM nyTeBuma yHoca
(BepMasHn 1 Opa/iHX YHOC), TUNY pu3nKa (HEKAHLEPOTeHN U KaHLEepOreHn), Kao 1 aHanusy
PeaIMCTUYHUX W Hajropux Moryhux cueHapuja wusnarawa, Y CK1agy ca CMepHuuaMa
MefyHapo4HMX perynatopHuX Tena, Kao LUTO je Ha npumMep AreHuuja 3a XUBOTHY CPEeLUHY
CjeammeHnx Amepunukunx Apxasa (eHr. United States Environmental Protection Agency, US
EPA) [8].

Y 3aBpLlHOj (hasn ucTpaxueawa 6uhe NpUMerbeHe YHWBApWjaHTHE W MYNTUBapUjaHTHE
CTaTUCTUYKe MeTOfe pafu MCMUTMBaHa NOBE3aHOCTU u3Mehy KoHueHTpauuja PFAS w©
0AabpaHux mapameTapa, Koju Cy WHAWKATOPM aHTPOMOreHor ytuuaja y peyHum Bojama.
PasvarpaHn napameTpu he 06yXBaTuUTM XWUAPO/OLIKE W KINUMATCKe YCnoBe, (PU3NYKO-
XEMUCKe KapaKTepuUCTMKe BOAe, Ka0 W CTPYKTYpHE O0COOMHe WAEHTU(MKOBaHUX PFAS
jemvbera MonyT AyXWHe YIbeHWYHOT NaHua u Tina yHKunoHanHe rpyne. MNopes Tora,
6uhe npvmereHW oaroeapajyhn CTaTUCTUYKM TeCTOBM pafu MUCMUTMBaHAa MOCTOjaHa
CTATUCTUYKN 3HAYajHUX PasfinKa y KoHUeHTpauujama PFAS u3vehy pasnMynTux nokauuja
Y30pKOBakba, Kao 1 n3mel)y ce3oHa 1 MeceL Y30pKoBaa.

3. Haylum HUJb UCTPAKUBAHA

OCHOBHM UMW/ 0OBOT UCTpaXuBawa je yTBphUBarbe MNPUCYCTBa, MPOCTOPHE W CE30HCKe
pacrogene nep- ¥ noangayopankuioBaHuUX cyrnctaHun (PFAS) y opabpaHum pekama
Penybnvke Cpbuje, Kao v NpoLLeHa hUXOBOT MOTEHLMja/IHOT YTULAja Ha XXMBOTHY CPEAVHY U
30paB/be /byau. Pesyntaty ucTpaxusarwa MMajy 3a Uu/b ga 06e3befe mpBe CMCTEMATCKe
MofaTke O pacnpocTparweHoCTn PFAS y peyHuMm cuctemmma v fa [LOnpuHecy 60/beM
pa3ymeBatby MoHallakba OBMX CYNCTaHLM Y BOLEHO] CPEAVHN.

KOHKPETHY L/beBU U O4YEKMBAHM pe3ynTaTi 06yXBaTajy:

o KBaHTU(MKaALW]Y 29 NPUOPUTETHUX PFAS jeantbera y ogabpaHnM peyHUM BOLEHUM
Tenuma Cpbuje 1 nAeHTUUKALN]Y Haj3aCTYM/bEHUJUX jefuHerba, Kao U aHam3y
HMXOBE MPOCTOPHE M CEe30HCKe BapujabuUiHOCTW, Ca LUW/bEM YouaBara MOryhux
TPeHZoBa W WHAMKauMja MOTEHUMjaHUX M3BOpa 3arafera M 30Ha Ca BMCOKUM
KOHLIeHTpauunjama (eHr. kot spots).

e Vicnutusame pacnogene PFAS w3mel)y pacTBOpeHe M 4YecTuyHe (ase, yKbydyjyhu
CYCMeHA0BaHe YecTule W pas3munTe (pakLumje CECTOHA, Kao W MPOLEHY HUXOBOT
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noTeHUujana 3a akymynaumjy npuMeHoM KoeuuujeHara pacnogenie n3mehy cectoHa
n Boge (K=", Ki~""), xoedmumjenta pacnogene nsmely yKyMHUX CyCreHA0BaHIX
yectuua u Boge (K,;*™) wn aktopa oborahewa W3Mely fBe (hpakuuje CecTOHa
(SFEF 15020).

e Pa3Boj KBaHTUTATMBHE MPOLEHe EKOJNIOLIKOT pPU3MKa WU pu3nKa MO JbYACKO 34paB/be
MoBe3aHor ca nNpPUCYCTBOM PFAS y peyHUM BOfama, Kpo3 aHanndy pasimyuntux
CLieHapuja W3MI0XEHOCTW, Of, HUCKO PU3NYHWUX YynoTpeba Bofe (HMp. peKpeatmsHa
yrnotpeba) [0 KOH3epBaTMBHWUX, HAjHEMOBO/LHUJUX CLEHapuja Koju YKbyyyjy
TEXHUYKY M NOTeHUMjanHy ynoTpeby Boge 3a nuhe.

o VigeHTuduKaunjy QranyKo-xeMmnjcKuX, XMAPOOWKNX N aHTPOMOreHnX napamerapa
KOjU NOKasyjy CTaTUCTMYKW 3Ha4YajHe MoBe3aHOCTM Ca KOHUeHTpauujama PFAS, ca
uM/beM fedmHucarba NOTEeHUMjaIHUX WHAMKATOpa MoBuLIeHOr PFAS 3arahewa Yy
ncnuTrBaHUm pekama Cpbuje.

e Pesynratn 0BOr UCTpaxuBarwa Npyxuhe npse CUCTEMATCKE W YNOpPeavBe MOLATKE O
MPUCYCTBY, Pacrofenu 1 MnoHawawy rnep- U MnoamgIyopankuioBaHUX CyrcTaHum y
3HavajHMjumM pekama y Penybnmum Cpbujun (OpuHa, Mbap, JyxHa Mopasa, Konybapa,
CaBa n [yHaB). [lobujeHn nopgaum omoryhuhe 60/be pasymeBare MnpoLeca Koju
yrnpae/bajy MPOCTOPHOM W CE30HCKOM BapujabunHowhy PFAS, Ka0 WU HUXOBOM
pacnogenom n3mehy pacTBOPeHe U YeCTUYHE (pase y peyHnM cUcTeMnma.

KombrHOoBawemM nojaraka [OOMjeHUX MOHWUTOPUHIOM, aHa/M30M YecTU4yHe (hase U
CTaTUCTUYKOM 06pafioM pesynrara, 0BO UCTpaXuBawe he npeacTaB/baT HaydyHY OCHOBY 3a
KBaHTUTATMBHY MPOLIEHY EKO/IOLLKOr M XyMaHOr pu3nKa MoBe3aHor ca npucycTsoMm PFAS 'y
PEYHUM MOBPLUMHCKMM Bofama. OBakBa mnpoueHa pusmka omoryhuhe wupeHTUUKauujy
MPOCTOPHUX W BPEMEHCKMX obpasaua MoTeHUMjanHOr pus3Mka Yy 3aBUCHOCTU 0f
KapakTepuCTKa WCMUTMBAHUX BOAEHWX Tefla M HauMHa Kopuwherwa Boge. OuvekMBaHM
pesynTatv 1MMajy 3HadajaH HaydyHU U NPakTUYHW NOTeHUMjan jep Mory LOMPUHETW passojy
Oynyhvx nporpama MOHWTOPWHIA, MOAPLULM [OHOLUeHY PerynatopHuxX Ofayka u
yHanpeherwy ynpas/batba KBaMTETOM Boga Yy Penybnvum Cpbuje, kao 1 60/beM pasymeBaky
yTuuaja PFAS Ha XVBOTHY CPeAuHY U JbYACKO 3[paB/be.

4. MeToae UCTPaKuBambHa

WcTpaxkmBarba y OKBMPY 0Be JOKTOPCKe AucepTaumje buhe peasmsosaHa y TpU UHCTUTYLM]je:
MHCTUTYTY 3a HyKneapHe Hayke ,BuHua“ y beorpagy, YHuBep3utety y beorpagy -
XemujckoM pakynTeTy u LLIBeackoM YHWBEP3UTETY 3a MosbonpuBpegHe Hayke (Swedish
University of Agricultural Sciences, SLU) y Yncanw.

3a notpebe oBe [OKTOpCKe Auceprtauuje 6uhe npumerseHe cnefehe MeTode, TEXHWUKE U
npotieaype:

e  Y30pKOBaHE MOBPLUMHCKUX PEYHMX BOAA 6rhe CnpoBeaeHO Y CKaAy ca peneBaHTHUM
cTaHpapauma: SRPS EN ISO 5667-1:2022, SRPS EN ISO 5667-3:2018, SRPS EN ISO
5667-6:2017.

o [pegsuheHe cy cnegehe nokauuje 3a Y30pKOBawe peyHe BOAe Ca  AaTuM
KoopgauHatama: [pwuHa (44,7768; 19,347822), JyxkHa Mopasa (43,313722;
21,785527), Wbap (43,2877548; 20,6160224), Casa (44,730564; 20,311159),
Konyb6apa (44,653114; 20,222633), OyHaB-3emyH (44,849684; 20,411283), [dyHas-
BuHua (44,76841104; 20,62044917), JyHaB-Cwmefepeso (44,69365544;



20,95922202). 3anpemuHa ysopaka he 6uTu 1 dm® Tako fa ysopkosarwe Hehe
13a3BaTV HNKaKaB HEMoBO/baH EKOJIOLIKM UM APYLUTBEHU YTULA).

[opatHo  y3opkoBare 4YeCTM4He (hase oOyxeaTuhe nNpuUKyn/barkbe —Yy3opaka
CYCMeHA0BaHNX YeCTULa, Kao 1 pa3fBajarbe CECTOHCKMX (pakuuja Mawux og 20 pm
1 150 pm.

Mpunpema y3opaka Bofe mMogpasymesahe (uaTpauunjy, 1 ekcTpakuujy PFAS Ha
yBpcToj asu (eHr. Solid Phase Extraction, SPE), kopuwhetem Oasis WAX KONOHa,
[OK he ce 3a MpunpemMy n ekcTpakuujy PFAS 13 YecTuyHe (hase y3opaka (4ecTuue
3afpKaHe Ha (UITepy HaKoH (UATpauMje y3opaka) KOPUCTUTU METoLe Koje ce
OCnarbajy Ha eKCTPakLnjy MeTaHoM0M Y BULLIE KOPaKa.

WHCTpymeHTanHa aHannsa npunpeM/beHrX y3opaka 6uhe n3sefeHa NpUMeHOM TeyHe
Xpomarorpauje BUCOKe pe30nyuuje CrperHyre ca TaHAEMHOM  MAaceHOM
CNeKTpoMeTpujoM (eHr. Ultra-high performance Liquid Chromatography-Tandem
Mass Spectrometry, UHPLC/MSIIMS), ca fe(@UHUCaHNM BULLECTPYKMM npaherem
peakuuja, y pexxumy HeratmsHe joHusaunje. Kopuctuhe ce uHCTpYMeHT SCIEX Triple
Quad 3500 ca aHaIMTUYKOM KOMOHOM Phenomenex Gemini C18 (1,7 pm) vy
KoMOMHauujn ca ogroeapajyhom npefkonoHoM Phenomenex Kinetex C18 (1,7 pm) n
3alUTUTHOM KONOHOM (Phenomenex KJ0-4282). 3a vgeHTU(UKaunjy PFAS jefnbera
(n=29; 11CI-PF30UdS, 9CI-PF30ONS, 4-2 FTSA, 6-2 FTSA, 8-2 FTSA, Me-FOSAA,
Et-FOSAA, FOSA, HFPO-DA (GenX), NaDONA, PFBA, PFBS, PFDA, PFDoDA,
PFDS, PFECHS, PFHpA, PFHpS, PFHxA, PFHxS, PFNA, PFNS, PFOA, PFOS,
PFPeA, PFPeS, PFTeDA, PFTriDA, PFUnDA) xopuctuhe ce 11-MWHYTHa
Xpomarorpa)cka MeToAa ca NPOTOKOM nogelleHnM Ha 0,6 mL min™, koja KopucTu
cnegehe mobunHe dase: A: 10 mM amoHunjym-auetar y MilliQ sogn (MilliQ®
107000 cuctem ca LC-Pack® ¢untepom, Merck) v B: meTaHon. 3anpemuHa
nrekToBarba he 6uTK nogeweHa Ha 10 pL, a rpagujeHT MHUUMjanHo nogeLueH Ha 5%
B, ca noeeharem Ha 55% B Tokom npsux 0,1 min, 3atum he 3a 4,4 min goctuhn 99%
B, ca 3agpxasarem of 3,5 min. HakoH Tora, rpagujeHT he ce cmawbuTt Ha 5% B
Tokom 0,5 min, Npu Yemy ce 3agp>kasa jowl 2,5 min pagy ycrnocras/barba MOHOBHE
paBHOTEXe KosoHe. TaHAemcka maceHa cnektpomeTpuja (MS/MS) he ce nssectn y
PEXMMY BULLECTPYKOT npahewa peakumja (eHr. Multiple Reaction Monitoring, MRM)
Y3 HEraTVMBHY eNIeKTPOCMpej joHun3auujy.

KeaHTU(MKaumnja PFAS jepurerna 6uhe ypaheHa NpMMeHOM CTaHAap4HOr pacTBopa
KOjU cafpXXv CMeLly M30TOMCKN 0BeNeXxxeHnX UHTepHUX cTaHpapga (MPFAC-24ES:
B3C-PFBA, *Cs-PFPed, "*Cs5-PFHxA, °C,-PFHpA, " Cs-PFOA, >Co-PFNA, Cy-
PFDA, " C;-PFUnDA, *C3-PFDoDA, " C>-PFTeDA, " C;-PFBS, " C5-PFHxS, " Cs-
PFOS, °C,-6:2 FTSA, Cs-FOSA ca popatkom °C;-HFPO-DA kao 3ace6Hor
jeovibera 'y craHfapiHu Muke, Wellington Laboratories). Jlabopatopujcku u
TepeHCKn 6naHKoBM he ce KOPUCTUTK 3a KOHTPONY KOHTaMuHaumje 1 ocurypasarbe
KBa/IMTETA aH/MTUYKNX pe3ynTara, a aHanmsa ofabpaHux Tpunankara ysopaka he
CNYXUTWU 3a KOHTpony keanuteta (eHr. Quality Control, QC), pagn npoLeHe
PEnPOAYKTMBHOCTY WM MOYy3LaHOCTU fo6ujeHnX pesynTata. [lopen Tora, 3a recovery
TecT MeTofe KopucTuhe ce CTaHAApAHW PacTBOP HATUBHe CMelle PFAS jefurbera
(PFAC-24PAR ca poparkoM uHamsuayanHux HFPO-DA, NaDONA, 9CI-PF3ONS,
11CI-PF30UdS v PFECHS jepnwetba, Wellington Laboratories).

MpoueHa pusnKa No /byACKo 34pasibe he 6UTK u3padyHaTa NPYMEHOM pPefeBaHTHUX
METOZOMOLIKMNX NPUCTYNa 3aCHOBaHUX Ha CMepHULama AreHuuje 3a 3aWTuUTy
XVBOTHE cpeguHe CjeanmeHnx Amepuukux [pxasa (US EPA), Kpo3 aHaimsy
Pa3IMUYUTUX CLEeHapuja N3M10XKeHOCTM Y 3aBUCHOCTY Of HauuHa ynoTtpebe Boe.



e [lobujeHn pe3ynTatu 3a KOHUeHTpaumje PFAS y BOAW U YeCTUYHO]j (ha3u, U3padyHaTu

napametpn (Hnp. K", Ki~*°, Ki~"°, SFEF 5020, XPFAS, y0eo WHAVBNAYaTHNX
PFAS jemvibersa, pasaBajarbe No QYHKUMOHAIHUM rpynama, LYXWHW YribeHUYHOr
NaHua v ap.) Kao v AONYHCKM npatehn unsnyKo-xemmnjcKn 1 XMAPOnoLwWwKM nogaum he
ce CTartucTUyKM 06paguTn  Kopuctehn YHMBapujaHTHE W MYNTUBapUjaHTHE
CTaTuCTUUKe MeTofe (HMp. eHr. One-Way ANOVA/Kruskal-Wallis y3 Tukey wnn
Dunn’s post hoc TeCT, ca Bonferroni KOPeKUunjoM, Mann-Whitney, Linear/multiple
regression, PCA, PERMANOVA v gp.). 3a aHanu3y nofaraka u CTtatucTuyky obpagy

pesynrara he ce kopuctutu cnegehu nporpamu: Excel, PAST, OriginPro, R.
5. AkTyeJHOCT podJjieMaTHKe y CBeTY

Mep- wn nonugnyopankunosaHe cynctaHue (PFAS) npefcraembajy Bevky rpyny
CUHTETUYKMX OPraHCKUX XemuKasmja Koje cCy, 360r CBOjUX CReuupuyHnX ¢usnyko-
XEMUJCKNX 0COOMHa, Hallune LUMPOKY NPUMEHY Y B6pOjHUM MHAYCTPUJCKUM U NMOTPOLUAYKMM
npoussogmMma [1]. HbvxoBa NOBPLUMHCKA AKTMBHOCT, Ka0 M CTabWNHOCT MpemMa BOAW W
BMCOKMM Temneparypama, oMoryhusa je wuxoBy MPUMEHY Y pas/iMuuTuM 06/1acTuma, of
WHAYCTPUJCKUX MpoLeca L0 CBaKOAHEBHWUX KyhHMX npow3soga [2]. MehyTum, ynpaso oBe
0CoOMHe [ONPUHOCE HUXOBOj BUCOKO] Mep3UCTEHTHOCTU, MOOGWIHOCTM W OTMOPHOCTU Ha
pasrpagty MNPUPOLAHUM MyTeM, Kao WM CMNOCOBGHOCTM Aa Ce AYroTpajHo 3afpkasajy Y
XXVBOTHOj CPeLUHU 1 XMBUM OpraHu3Mmma.

Cse Behu 6poj HayyHMX CTyauja je TOKOM NOCMeAmUX [AeLeHnja MoBe3ao u3farare
NnojefyHUM jedubersmMma U3 rpyne PFAS ca WTETHUM egeKTMMma Mo 34pas/be /byan U
XVBOTUHbA, YK/bYYYjyhu rnopemehaje eHOOKPUHOT W UMYHOI CUCTEMA, PEenpoAyKTUBHE
efpekTe, Kao 1 nosehaH pu3nK oA MnojeanHMX 0bnmka KaHuepa [2]. Kao nocneguua pactyhux
HayyHUX [o0Kasa O TOKCUYHOCTMW, [MOTeHUmjany 3a Ouoakymynauumjy W LIMPOKO]
pacrnpoCcTPareHOCTN Y >XXUBOTHOj CpeauHu [3], 04 MO4YeTKa OBOr Beka WHTEH3MBUPaAjy ce
NCTpaXXmBara O MPUCYCTBY W MoHawawy PFAS y pa3siMuMTUM KOMMOHEHTama >XMBOTHe
cpesunHe. OBW Hamopw [0Beny Cy 40 yBohewa perynatopHux Mepa Ha MehyHapo4HOM HUBOY.
MepdnyopookTaHCynoHCKa KucennHa (eHr. Perfluorooctanesulfonic acid, PFOS) pofara je
2009. roagnHe Ha NACTY KOHTPOIUCAHUX CYNCTaHLM Y OKBUPY CTOKXO/IMCKe KOHBEHLMje, oK
Cy NnepyopooKTaHCKa KucenuHa (eHr. Perfluorooctanoic acid, PFOA), eHe COnn 1 cpogHa
jeonbera  ykbydeHn 2019. roguHe.  TlepdyopOxekcaHCyndoHCKa KucenmHa  (eHT.
Perfluorohexanesulfonic acid, PFHxS), teHe CONMM 1 CPOAHA jeautbera Aof4aTh cy Y AHeKC A
CrokxonmMcke koHBeHUuMje 2022. roguHe [1, 2, 4].

Y Penybnuuyn Cpbuju, nctpaxmsarba npucyctsa PFAS y >XMBOTHOj CPELVHU CYy oLl YyBeK
orpaHuyeHa. Ha HawwvmM npocTopuma, pasBoj aHaIMTUYKUX KanauuTeTa U MHTepecoBarba 3a
OBy rpyny 3arafyjyhux cyncraHuy 3anodnke npe ABaHaecT rofuHa, Kaja je objas/beH jeaaH
Of MpBUX pafioBa Koju ce 6aBn aHanM30M PFAS y ceIMMeHTY 13 KaHana otnagHe soge [5]. Y
Hape4HUM roguHama, MojefuHe CTyauje cy ce (PoKycupane Ha ucnutmeake PFAS 'y peum
[yHaB, npu Yemy je y ysopuuma BOLe aHaiM3MpaHo 25, ofHOCHO 11 PFAS jeaumetba, a
KBaHTU(MKOBaHO 10, O4HOCHO 6 jegumerba M3 oBe rpyne [6, 7]. Cuctemarcku mogaum o
pacrnpocTpareHoCT! PFAS y oCTa/iMM pevyHuM cuctemuma y Penybnuum Cpbuju, Kao v o
HMXOBOj CE30HCKOj AMHAMMLUM 1 pacnofenn u3mely pasnuuntux (asa, U fa/be Y Be/MKoj
Mepy HefocTajy.

Crora 6u wucTpaxveawa Yy OKBMPY OBe [OKTOPCKE AucepTauuje nNpeacTas/bana npsa
cucTeMatcka ucnutmeara 3arahewa PFAS y pekama Cpbuje 3aCHOBaHa Ha KBaHTU(MKaLUju
29 npuopuTeTHUX PFAS jeauetba [8]. Takohe, y Cpbuju 61 no npem nyT 6una ucnutreaHa
pacnogena PFAS vn3mehy pacTBOpeHe 1 YeCTUYHe (pase, yKbydyjyhu cycreHfoBaHe YecTule
N pasnumTe Ppakumje cecToHa. Y OKBMPY AucepTaumje naaHupaHo je yBohewe napamerapa
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Kao LITO Cy KoeduumjeHar pacriogene PFAS jeaumerba usmehy cectoHa u soge (K%,

K;~"%, xoednumjenT pacrniogene PFAS jeantberba U3Mely YKYMHUX CYCreHA0BaHNX YecTnLa
1 Boge (K,;*™) Kao u thaktop oboraherba n3mehy e pakuuje cectoHa (SFEF 50.20)-

Ocum KBaHTU(MKaALMje pasmMunTMX TUnosa 3aralyjyhnx cyncraHum, y MOLEPHOj Xemuju
XVBOTHE CpefMHe CBe Ce BHLLE Maxe Nnocsehyje NPoLEHN eKOOLWKOT pu3mnKa 1 pusmnka no
/byAcKo 3gpasrbe [9, 10]. lMnaHupaHo ofpehmBare KOHLEHTpauuje 3a 29 npuopuUTETHUX
PFAS jennmerba y pekama Cpbuje, omoryhuhe, y3 npumeHy ogrosapajyhvx Mozena npoueHe
PU3MKa, MPOLEHY MOTEHLUUja/IHOT HeKaHLeporeHor M KaHLeporeHor pusvka Koju OBe
3arahyjyhe cyrncraHue MOry NpefcTas/bati 3a /bYACKY Monynamjy, y 3aBUCHOCTY 0f, HauvHa
yrnotpebe peyHe BOAe, YKbYJYjyhy pekpeatuBHY M TEXHUYKY yrnoTpeby, kao M of nyra
N3/10)KEHOCTN OBMM KOHTaMWHaHTMMa, Npe CBera nyTem AepMaiHOT KOHTaKTa U UHTecTuje.

6. OyexuBaHM pe3yJTaTH

Y cknagy ca npeaMeTOM W LW/beM HayyHOT MCTpaxkuBatba NPEAsioKeHe TeMe [OKTOPCKe
ancepTauuje, ouekyje ce Aa JOKTOPaH/A:

e 0Ofpean KoHUeHTpauwuje 29 NpropuTeTHUX PFAS jeanera y Haj3HauajHUjUM pevyHnmM
cuctemmuma Penybnnke Cpbuje (Konybapa, WN6ap, ApwHa, JyxHa Mopasa, Casa u
[lyHaB) y3 naeHTUnKaLnjy Haj3acTyrn/beHNUX jeAntbera,;

e ypaau aHam3y NPOCTOPHe U Ce30HCKe BapujabuHOCTN PFAS jeutbera, ca UubeM
yoyaBsarba MOryhrx TpeHaoBa 1 MHAMKaUMja NoTeHLMjaIHUX 13Bopa 3arahemwa 1 30Ha
Ca BYCOKUM KOHLEHTpauujama (eHr. kot spots);

e [e(MHVLIE HOBe MapameTpe 3a oppefuBawe pacrnogene PFAS jeoumerba M3Mehy
pacTBOpeHe 1 YeCTUYHe (hase, Kao 1 3a ogpehusare (haktopa oboraherwa nmehy nse
yecTuyHe (hase (Pppakumje cecToHa, Mawe of 20 pm u Marbe 04 150 pm).

e ypaau KBAaHTUTATUBHY MPOLIEHY EKOJIOLIKOT pU3MKa WU puU3nKa Mo JbYACKO 34paB/be
MoBe3aHoOr ca NpPUCYCTBOM PFAS y peyHUM BOfama, Kpo3 aHanndy pasimyuntux
CLieHapuja W3MI0XEHOCTW, Of, HUCKO PU3NYHUX YynoTpeba Bofe (HMp. pekpeatmsHa
yrnotpeba) [0 KOH3epBaTMBHWUX, HAjHEMOBO/bHUJUX CLEHapuja Koju YKbyyyjy
TEXHUYKY M NMOTeHUMjanHy ynoTpeby Boge 3a nuhe.

® UNOEHTU(MKYje (UNYKO-XEMU|CKE, XMAPOJIOLLIKE W aHTPOMOreHe napameTpe Koju
Mokasyjy CTaTUCTUYKM 3HauajHe MoBe3aHOCTU Ca KOHUeHTpauujama PFAS, ca Lubem
JedrHncara NOTeHUMjaIHUX MHAVPEKTHUX UHAMKATOpa MoBULIeHOr PFAS 3arafhena
y ucnmTeBaHnM pekama Cpbuje.

OuekuBaHW pe3ynTatu OBe AucepTauuje umajy v yHAaMeHTasIHU U NPUMEHEHU 3Hayaj.
PyHOaMeHTa/HW  JONPUMHOC Ce oOmefa Yy oapehmBatby MPOCTOPHE U CE30HCKe
BapujabunHOCTN PFAS jeaunera Y Haj3HaYajHujuM peyHum cuctemuma Penybnmke Cpbuje
(Kony6apa, N6ap, ApvHa, JyxHa Mopasa, Casa 1 [lyHaB) 1 AeduHMCaby HOBUX NapameTapa
3a ofpefBame pacrnogene PFAS jeauntberba U3Mehy pacTBOpeHe U YeCTUYHe (hase, Kao 1 3a
oapehuBare haktopa oborahera M3mMehy [Be YeCTUYHe (hase ((hpakumje CecToHa, Mame 0f
20 um 1 Mame og 150 pm). ANAMKaTUBHW 3Havaj NoApasyMeBa MPOLeHY eKOMOLLIKOT pusnka
M PU3MKa NO JbYACKO 34paB/be MOBe3aHor ca NpucycTBoM PFAS y pedHum Bogama Cpbuje,
Kao 1 fedmHucare NoTeHUMjanHUX MHANPEKTHUX MHAMKATOPa NOBULLIEHOT PFAS 3araherba y
ncnutreaHum pekama Cpbuje. OBaj acrnekT UCTpaXMBama je 0f NocebHOr 3Havaja umajyhu y
BUAY BMCOKE TPOLLIKOBE, CMIOXEHOCT aHAIMTUYKKX MPoLeaypa Y TEXHUUKe 3axTeBe NnoBe3aHe
ca KBaHTUTATUBHUM ofpehuBarbeM PFAS.
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I'. BAK/bYYAK

Komucuja cmarpa fa je mpefnoxeHa Tema Hay4yHO 3acHOBaHa M OMpaBAaHa, Kao 1 fa je y
CKMafly ca akTye/HUM CBETCKUM MWCTPaKMBAYKUM TOKOBUMA Y 00/1aCTU XeMUje >KMBOTHE
cpeanHe. Ouekyje ce fAa pesyntaTty OBOr WCTpaKuBawa MpyXXe 3HavyajaH [OMpPUHOC
pasymeBawy peanHor crawa PFAS 3arahewa Yy peuyHum cuctemuma Cpbuje, HUXOBE
pacrnogene usmehy pacTBOopeHe W YecTu4yHe (pase, Kao W pacrogene u3mely CeCTOHCKUX
(hpakumja pasnuunTux gumMeHsnja. buhe ypaheHa n npoLeHa ekonoLLIKOT PU3KKa 1 pu3nKa no
30paB/be /bYAN Ha OCHOBY YTBPHEHUX KOHLeHTpauuja PFAS jefutberba 1 ogpeheHn (usmnyko-
XEMUJCKN, XUAPONIOLIKA WU aHTPOMOreHN MnapaMeTpu Koju MOKasyjy CTaTUCTUYKM 3HauvajHe
MOBe3aHOCTWM Ca KOHUeHTpauujama PFAS, ca uwbeM [feuHMUCawma MNOTEHUUjaTHUX
VHOVPEKTHUX WHAMKATOpa NOoBUWLLEHOTr PFAS 3arahewba. McTpaxusawe he omoryhutu u
yropehusarbe CTamwa 3arahewa PFAS y pedHum cuctemmma Cpbuje ca oHMMA Yy CBETY, U
MPY>XUTW pefieBaHTHE NMOLATKE 3a HhUX0B MOHUTOPUHT U YNpaB/batbe PU3NKOM.



Y cknagy ca 3akoHOM O BMCOKOM o06pasoBawy U Cratytom Xemujckor akynteTa
YHuBep3uTeta y beorpagy, cmatpamo fa KaHAMAaT MCnywasa CBe MOTpebHe yc/oBe 3a
opobperbe nU3page JokTopcke auceptaumje. Crora, Komucunja npegnaxe HactaBHO-Hay4HOM
Behy YHuBep3auTera y beorpagy - Xemujckor cakynteta pga [oktopaHZy Byky B.
Pagojuunhy, mactep xemuyapy ofobpu u3pagy LOKTOPCKe AucepTauumje Mo Hac/loBOM:
»llep- u mosuduiyopaiakuioBane cyncranue (PFAS) y ogaOpanum peyHuM cucreMuMa
CpoOuje: NpocTOPHA U Ce30HCKA IMHAMMKA, AKYMYJalMja Y 4eCTUYHOj (pa3u U NpolLeHa
PM3HKAa N0 JbYACKO 3APaBJbe U ;KUBOTHY CPpeInHy .

3a meHTOpe ce npepnaxy ap Kcenuja CrojaHoBuh, pefoBHW npodecop YHuBep3uTeTa Yy
Beorpagy - Xemujckor dakynteta M ap AnekcaHgpa CKpob6owa, HaydHW capagHuK
YHuBep3uTeTta y beorpagy - WHCTUTYTa 3a HyKneapHe Hayke ,,.BuH4Ya®, HcTUTyTa 0f
HaLluoHanHOr 3Havaja 3a Penybnuky Cpbujy. CnuckoBM pagosa NpeaiokeHUX MeHTopa, 13
KOjuX Ce BUAM [a ucnyrwasajy ycnose n3 CrtaHfapa 3a akpeautaunjy CTyaujCKmMx nporpaMa
LOKTOPCKMX CTyauja, cy aatu y MNpwunory 1a u 16.

Komucuja:

[p Kcennja CtojaHoBuh (MeHTOpP), pefoBHU npodecop
YHuBep3uTeT y beorpagy — Xemujcku (akynteT

[Op AnekcaHzpa CKkpobora (MeHTOP), HAY4YHW capafHUK
YHuBep3nTeT y beorpagy — VIHCTUTYT 3a HyKneapHe Hayke ,,BuH4a"
WHCTUTYT 0f, HaumoHanHor 3Havaja 3a Penybnuky Cpbujy

[p Ay6paska Penuh, BaHpe4HN npodecop
YHuBep3uTeT y beorpagy — Xemujcku (akynteT

Op Bragumup belwkocku, pefosHu npogecop
YHuBep3uTeT y beorpagy — Xemujckn (akynteT

[Op >KusaH [M0jkoBMh, Hay4HW capafHUK
YHuBep3nTeT y beorpagy — VIHCTUTYT 3a HyKneapHe Hayke ,,BuHuYa"
WHCTUTYT 0f, HaumoHanHor 3Havaja 3a Penybnuky Cpbujy

Y Beorpagy, 4. maja 2026. roguHe
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[puuor 1a: U3adpann panosu (00jaB/beHn y HAayYHUM Yaconucuma ca Science Citation
Index - SCI nucre) npenno:xkenor meHtopa aAp Kcenmnje CrojanoBuh, pemoBHoOT
npogecopa YHuBep3urtera y beorpany - Xemujckor gakyiarera

1. Zdravkov A., Bechtel A., Stojanovi¢ K., Grop D., Weitz J., Koji¢ I., Sachsenhofer R.,
Misch D., Zivoti¢ D. (2025) Petrological and organic geochemical insights into the peat-
forming environmental settings during the deposition of the early Oligocene Pirin coal
deposit, SW Bulgaria. International Journal of Coal Geology 308, 104843.
https://doi.org/10.1016/j.coal.2025.104843

2. Sachsenhofer R.F., Aghayeva V., Ajuaba S., Koji¢ I., Misch D., Stojanovi¢ K. (2025)
Horgen-Ké&pfnach, the largest Swiss coal deposit: geology, petrology and geochemistry.
International Journal of Coal Geology 299, 104684.
https://doi.org/10.1016/j.coal.2025.104684

3. Das S.K., Ekblad A., Stojanovi¢ K., Mikusinska A., Gaillard M-J. Mitrovi¢ D., Cui Q-Y.
(2024) Holocene Stable Isotope (613C and 6"°N) record of peatland development in Stavsakra,
southern Sweden. Catena 247, 108510. https://doi.org/10.1016/j.catena.2024.108510

4. Liu B., Bechtel A., Stojanovi¢ K., Hower J.C., Zhao C., Guo X. (2024) Organic
petrography, biomarkers, and stable isotope (5**C, 3D, 5°N, 5'%0) compositions of liptinite-
rich  coals.  International  Journal  of  Coal  Geology — 290, 104561.
https://doi.org/10.1016/j.coal.2024.104561

5. Da Silva T.F., Carvalhal Gomes S.B., Da Silva F.S., Stojanovi¢ K., Castro R.N.,
Mendonca Filho J.G., Santos M. (2021) Lipid composition of the microbial mat from a
hypersaline environment (Vermelha Lagoon, Rio de Janeiro, Brazil). Journal of Sedimentary
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