HacraBHo-HayyHoMm Behy
Xemujckor paxkyiarera

Yuusepsurera y beorpany

IIpenmer: M3Bemraj Komucuje 3a mperyien, oueHy M 0a0paHy AOKTOPCKE IucepTaluje
Jenene M. Ilaman, mactep xemuyapa, UCTpakuBada capagHuka MHcTHTyTa 3a HyKJIeapHe

Hayke ,,Buxua®.

Ha penoBuoj cemnuuu HacraBHo-nHayunor Beha VYumuBepsutera y beorpagy—Xemmujckor
dakynrera, oapxkanoj 14. centembpa 2017. ronune, uzabpanu cmo y Komucujy 3a nperuen,
OIICHYy W oJ0paHy JaokTopcke mucepranmje Jeidene M. Ilaman, mactep xemudvapa,

HCTpakuBaya capagHuka MHcTuTyTa 3a HyKileapHe Hayke ,,BuH4a®, moa HacioBoMm:

»CHHTe3a, CTPYKTYpPHE U ONITHYKe 0CO0OMHe UTPHjyM-XaHATa, UTPUjyM-IHPKOHATA U

UTPHUjyM-CTAHATA JONHMPAHHUX jOHHUMA eyponujyma‘

Ilomro cmo npericqaim IOAHCTY I[I/IcepTaI_[I/ij, HOAHOCHUMO HaCTaBHO'HaquOM Behy

cienehu

MN3BELITAJ

A) IIpuxa3s caap:kaja nucepramnmje

Hoxropcka nuceptanuja kanauaara Jenene M. Ilaman nanucana je Ha 132 ctpane A4
dbopmara (mpopena 1.5) m mma 61 cauky m 39 TtaGema. Juceprammja caapxku ciencha
nornassea. I. Yeoouu oeo (3 ctpane), 2. Teopujcku oeo (41 crpana), 3. Excnepumenmannu
oeo (13 crpana), 4. Pezynmamu u ouckycuja (55 crpana) 5. 3axwyuax (4 ctpane), 6.

Jlumepamypa (16 ctpana, 168 murepatypHux HaBoma) u /. Ilpunoe. Tlopem HaBemeHOT,



nucepTanuja caapxku 3axeannuyy, M3600 na cpnckom u eumeneckom jesuxky u Caoporcaj. Y
OKBUpY IOTJIaBJka 7. jAara je ouorpaduja u oudbimorpaduja kanauaata, MzjaBa o ayropcTsy,
M3jaBa 0 MCTOBETHOCTH INTaMIIaHE W EJIEKTPOHCKE Bep3uje JOKTOPCKOr paaa u M3zjaBa o

Kopunihemy.

Y YyBOAHOM JeJly je UCTaKHYT 3Ha4yaj HEOPTaHCKUX JIYMUHECIICHTHUX Marepujajia (ca
noceOHMM OCBPTOM Ha HEOPTaHCKE JIYMUHECLEHTHE MaTepHjajie KOjU €MHTY]y CBETJIOCT Y

L[PBEHOM JIeJly eIEKTPOMAarHeTHOT CIIeKTpa) U JeUHUCAaHA je TeMa IucepTaluje.

Teopujcku 1e0 ce cactoju W3 TpH LENWHE. Y MPBOj LETUHH je oOpaheH mojam
JYMHHECIICHIIM]€, ’beHH MEXaHU3MHU, BpeMe KHBOTa, (POTOGH3MKA JaHTAHOUA Ca aKLEHTOM
Ha jou eyponujyma (Eu®"), kputumuna xomuentpanuja, CIE xoopmunate u Ilyn-Odenrosa
anaym3za. Jlpyra nenwnaa aeunuire A2B207 ctpykrype, moryhe ¢asze oBUX cTpyKTypa, Kao u
nojeaunaune Y2HF207, Y2Zr,07 u Y2Sn207 cucreme Koju Cy HCIIUTUBAHH Y OBOj TOKTOPCKO)]
IMCEpTalllju, Ka0 M IHXOBE KpHcTamHe cTpykrype. Tpeha menmna ce 0aBu mpuMeHOM

HCOPIraHCKUX JIYMHUHCCIHCHTHUX MaTeij ajia.

Y ExKcnepuMeHTAJIHOM JieJly ONHCAaHU Cy MaTepHjajd U MeToie KOpuImheHH Y
U3paJ OBE JOKTOPCKe aucepraiuje. JleTtasbHo cy omucane cuHTe3e cucteMa Y2.xEuxHf07,
Y2xEUxZ207 u Y2xEUxSN207, cTpykTypHe MeTone (pEeHAreHO-CTPYKTypHa aHaiu3a |
TPAaHCMUCHOHA  E€JIEKTPOHCKA MHKPOCKOIHja), CIEKTPOCKONCKe Meroae (audysHo-
pedekcrona u (HOTOTYMUHECIICHTHA CHEKTPOCKONMja) U KOHKpeTHHUje je objammeHa [lya-

OdentoBa Teopuja 3a jon Eu".

[TornaBme PedyaraTu m amckycHja monesbeHo je y Tpu nenude. [IpBa menuna
obpahyje cucrem Y2xEuxHf207 m Ha modueTky wucTpakmBama je yTBph)eHa 3aBHCHOCT
CTPYKTYPHUX, MOP(OJIOUIKUX U ONTHYKUX OCOOMHA O] IPOMEHE TeMIepaType CUHTe3e, IpU
yeMy je ojnpeheHa omTHManHa TemmepaTrypa Koja je Jajbe KopuinheHa KoJ ocrana JBa
ucnuTiBaHa cucreMa. CHHTETHCAHMW Y30PIH CYy OKapaKTepPHCAaHU DPEHATEHO-CTPYKTYPHOM
aHaJM30M, TPAHCMUCHOHO-EJIEKTPOHCKOM MHUKPOCKOIIH]OM, U3MEPEHH CYy EMUCHOHH CIIEKTPH,
Bpeme xuBota, CIE nujarpam u [lyn-OdenrtoBa ananuza. Hakon yTBphuBama onTuMmaiHe
TeMIIepaType UCIUTAaHA je 3aBUCHOCT CTPYKTYPHHX, MOP(HOJIOIIKUX U ONTUYKUX OCOOMHA OJT
npoMeHe KoHueHTpanuje joma Eu®*. Ha kpajy mpse nemwHe, MCIUTHBAHA j€ 3aBHCHOCT
CTPYKTYpHHX, MOP(ONOMIKEX ¥ ONTHYKHX ocoOmHa on mpomerne A" joma (A = Y3, Gd*,
Lu®") y A1,98EU0,02Hf207 cuctemnma. Y npyroj nenmHm cy geTabHO ypahieHa cBa MPETXOIHO

HaBeJleHa Mepema W aHanmmze 3a Y2xEuxZr,O7 cucrem, mok je y Tpehoj menuHu netaspHO



n3y4yaBaH CUCTEM Y 2.xEUxSN207, HAa UCTH HAYWH U 110 aHAJIOTHJU HA MpeaxoaHo omucane (Y-
xEUxHF207 1 Y2.xEuxZr,O7) cucteme. Ha kpajy oBor moriiaBjba JaTa je yHnopeaHa aHaim3a
CTPYKTYpHUX M ONTHYKUX OCOOMHA Tpu ucnutuBaHa cuctema Y2-xEuxHf207, Y2xEuxZr207 u
Y2-xEuxSn2071 HUXOBHX MOIBPCTA, IJie je y MaTpumy ymecto Y3 jona xopumhen mwm Go>*

jon nmm Lu®* jom.

3ak/byyak MpuKa3yje CaXKETaK HAJBAKHHUJUX pe3yiTaTa JOOHJEHUX y OKBUPY OBE
JIoKTOpcke aucepranuje. Jlureparypa ce cacroju on 168 nurTepaTypHHUX HaBOAa KOjH Cy

MPETEKHO U3 00JIACTH XEMH]je MaTeprjaia U OTITHKE.

B) Kparak onuc nocTurHyTHx pesyJarara:

Y OKBUpPY OBE JOKTOPCKE MHcCepTaldje JAeTaJbHO Cy HCHHUTAaHE CTPYKTYpHE,
Mopdoiomke U ontuuke ocobuHe cucrema Y2-xEuxHf207, Y2xEuxZr207 u Y2-xEuxSn207.
YTBpheHo je na cBa TpU HUCHHUTHBAHA jEIUIEHA KPHUCTATIHUINY Y AePEKTHO-(PIYOPUTHY
CTPYKTYpy npocrope rpyne Fm3m. Yrepheno je na je ontumanna remneparypa cuntese 800
°C. Ha ocnoBy nopehema pedepeHTHHX KapTula ca 100ujeHrM audpakrorpaMuma yTBpheHo
je na ce nobuja yMcra KpucTaigHa ¢aza 3a JONHMpame jOHHMa eyporujyma y oapeheHom
KOHIIEHTPALIMOHOM OTICEeTy, HAKOH ojipel)eHor mpoleHTa, y CUCTEMHMA C€ jaBJbajy U JOJaTHE
¢aze, omHOCHO HeuncTohe.

[otmyno yucTa dasa je youeHa camo Kox cucteMa Y2xEuxZr207 (ox 20 at. % Eu®")
IITO j€ MoKa3aTeJb J]a C€ 0Baj CHCTEM MOXKE JOMUPATH Y IIUPOKOM KOHIICHTPAIIMOHOM OIICETY.
Bennuuna yectuna o0MjeHa TPaHCMHCHOHOM-EIEKTPOHCKOM MHUKPOCKOIHjEM M BEIMYUHA
KpUCTaJIuTa JOOHMjeHa PEeHIAreHO-AU(PPAKIMOHOM aHAIM30M Cy Y PEIaTUBHO] CarJIACHOCTH.
[Topehewmem oBe aBe METOAE MOXE ce ca CUrypHoulhy TBpAMTH Ja Cy KOJA cHUCTeMa Y2-
xEuxZr207 nobujene udectuiie MoHokpuctanutu. Lllto ce Twue mopdomoruje decrtuia, Koj
cucrema Y2xEuxHf207u Y2-xEuxZr207 nobujene cy cdepHe uectuie, 0K KOJ cucrema Y-
xEuxSn207 npeosnal)yjy 0;1aro KoKkacTe 4ecTHIIE.

HcnutuBameM  ONTHUYKUX  OcoOMHA  AoOujeHH cy  audy3Ho-pedaeKkcuoHH,
eKCIIUTAllMOHN W EMHUCHOHH CIIEKTPH KapaKTePHUCTUYHHUX IHKOBAa KOjU TMOTHYY OJl CIIUH
3abpamennx f-f npenasa joma eyponujyma. Yrpaama jona Eu®* y pasnuuutuM cuctemMuma
yTUIajia je Ha 0Jlaro moMepame MakCUMyMa HajUHTEH3MBHHMjUX IIpenasa, KOju ce KOJI Y2-

xEuxHf207 u Y2xEuxSn207 mamasu ma 612 nm, a kox Y2-xEuxZr207 ma 610 nm. Omcer



KoHIeHTpanHja jona Eu®’, xoju je xopumhen 3a momupame, je 610 BeoMa IMMPOK 3a CBAKH
cucrem. IHTEH3UTET eMUCH]e je pacTao 1o oapeheHe (KpuTuyHe) KOHIICHTPAIIH]je, HAKOH KOje
3aTUM JI0J1a3U JI0 ONa/larba UHTEH3UTETa eMHUCH]E.

Hajpeha kpuTnyHa KOHIIEHTpalyja je AOCTUTHYTa 3a Y2-xEuxZr207, Ha OCHOBY 4era je
3aKJby4€HO Jla j€ YIpaBO OBaj CHCTEM OJUIMYaH KaHAUAAT 3a JONUpame Yy IIUPOKOM
KOHIICHTPALIMOHOM OIICEeTy. BpeaHOCT BpeMeHa »XHBOTa MCIUTHBAHMX Y30paka je Owuia
n3mehy 0,024-1,54 ms. PauyHameM KpUTHYHUX pacTojarba M JOJATHUM IpOpadyyHHMa je
yTBpheHO 1@ Ccy MYJATHIOJapHE HWHTEPaKIMje OJIrOBOpPHE 3a Tallekhe CHUTHalla U TO:
KBaJPYIOJI-KBaAPYIoJI 3a cucteM Y2-xEuxHf207, oqHOCHO IUIION-KBaapyIion 3a cucteme Y2-
xEuxZr207u Y2-xEuxSn207.

boja cuHTeTHCAaHMX Yy30paka je Bapupajga OJ HapaHACTO-L[PBEHE 10 LPBEHE W
nobujeHe Ooje cy jako Oiaucke 60ju KomepuujasHor npseHor ¢ocdopa. [lyn-Odenroom
aHaJIM30M je MOTBPHEHO MOCTOjamke KOBaJIEHTHE Be3e u3Mel)y eypornujyMoBoOr joOHa U JTUTaH/a,
Kao ¥ TI0CTOjarke aCHMETPHje OKO OBOT joHa. [[oOujeHa kBaHTHA e(h)UKACHOCT 32 OBE y30pKE je
owna y omcery 0,7-75,4 %.

3aMeHOM WTpUjymMa TaJOJMHHJYMOM M JYTEHUJYMOM Yy ONHCAaHHUM CHCTEMHUMa
nobujern ¢y  cucremu  GdiegEuo02HF207, Lu1,98EU0,02HF207, Gd1,98EU0 0221207,
Lu1,98EU0,02Zr207, Gd1,98EU0,02SN207 1 Lu198EU0,02SN207 koje kapakrepume Beha KBaHTHa
e(UKACHOCT y OJIHOCY Ha CUCTEME Ca UTPHjyMOM.

[TocebHo ce uzaBojuo cucrem LuiggEU002SN207 koju je mokazao Hajehy KBaHTHY
epukacHocT o1 95,6% y oHOCY Ha CBe UCIIUTUBaHe cucTeMe. Bennka kBaHTHA e(hUKacCHOCT
Jj€ jemaH o HajBAKHMUJUX OCOOMHA JIYMHHECIIEHTHHX MaTepujajia y HBHUXO0BO] KOMEPIIH]jalHO]

IIPUMEHH I1a Cy OBH MaTepHjanu Jo0OpH KaHIUJaTH 3a Jajba UCTPaKUBamba y OBOM IPaBILy.

B) Ynopenna anaju3a pe3y/irata KaHIuAaTa ca pe3yJTaTuMa U3 JUTEpaType

Heoprancku 1yMHUHECHIEHTHU MaTepHjalid y JaHAIIHEM BpEMEHY UMajy jaKo IIHPOKY
npumeny. Kopucre ce y nucmiiejuma, GuyopoCleHTHUM JamIiama, COJapHUM MaHeTuMa, Kao
CeH30pHM, y MEIMIMHU WUTHA. JenHa on Hajuemhe MpoydyaBaHMX BpcTa HEOPraHCKHX
JYMUHECLIEHTHUX MaTepHjajia cy MaTepHjajid KOjH ce cacToje O]l MaTpule M aKTHBATopa.
Martpuiy npeacraBiba KpUcTaiHa pemierka (qoMahuH) y Kojy je yrpal)eH JIyMHUHECIIEHTHHU JOH
(axTHBATOP-/IOMAHT) y JaKO MaJIOM aTOMCKOM WJIM MOJICKOM TpoleHTy. M360p maTpule ytuye

Ha T10JIOXKa] JOHA JIOMAaHTa, BbUXOBO PEJIAaTUBHO OKPYXKEHE U PacTojamke, KOOPIUHALMOHU Opoj



u Tun aHjoHa. OcoOWHEe MaTpHIle U HUXOBE HMHTEpAKIMje ca JOMAHTOM HMMajy MpecyaaH
yTHUIIa] Ha TyMUHUCIIEHTHE npouece. Jemumema A2B207 nmajy pusnuke ocodnHe Kao mTo cy
BHCOKA TadKa TOIIJb€Hha H CTaGI/IJ'IHOCT KOjC HX MOT'Y KaHAWJOBATH 3a JTYMHUHHCLICHTHC
MaTpHIIE.

Crpykrype tuna AHf,07 ¢y mo cama cunrterncane cuHTe3oM y uBpcTOj dasu (C.
Karthik, T.J. Anderson, D. Gout, R. Ubic, J. Solid State Chem.,194 (2012) 168-172.; B. P.
Mandal, N. Garg, S. M. Sharma, A. K. Tyagi, J. Solid State Chem., 179 (2006) 1990-1994.),
ITehunu meromom (V. G. Sevastyanov, E. P. Simonenko, N. P. Simonenko, V. L. Stolyarova,
S. I. Lopatin, N. T. Kuznetsov,Eur. J. Inorg. Chem.,26 (2013) 4636-4644.), meToaom
tepmanHe nexkommnosunmje (K. Liao, D.Y. Jiang, Y.M. Ji, J.L. Shi,Key Eng. Mater., 280
(2007) 643-646.) u ko-npenunuramujom (B.Z. Zhou, G.H. Zhou, L.Q. An, F. Zhang, G.J.
Zhang, S.W. Wang, J. Alloys Compd. ,481 (2009) 434-437.). Jeana ox Haj3aCTYIUbEHUjUX
CHHTE3a OBOT THUIA jelUICHha je CHHTEe3a y UBPCTOM CTamy, MmehyTum, 300r kopuinhema
arpecMBHUX YCIIOBa, Ka0 IITO Cy jaKO BHCOKE TeMIIepaType M MPHUTHCIH, OHA jé EKOHOMCKHU
HEeHCIUIaTHBA. YTIPaBo 300T OBOT pasjiora Cy CHHTe3e (MeTo/ia TepMaHE JIEKOMIIO3UIUje U
KO-TIPCIMITUTAIIMja) KOpPUIINEHEe Yy u3paad OBe JOKTOPCKE JHCEpTalyje EeKOHOMCKHU
ucrulaTuBuje Metoge. Ako ce jemumema YoHfO7 mocmarpajy kao Matpuiie 3a
JyMHHECIIEHTHE MaTepHjaie, 1o cafa cy momupanu jonmma Ced*, Eu®*, Th®" (L. H. Brixner,
Mater. Res. Bull., 19 (1984) 143-149.; A. Chaudhry, A. Canning, R. Boutchko, M. J. Weber,
N. Gronbech-Jensen, S. E. Derenzo, J. Appl. Phys.,109 (2011) 1-8.; Y.K. Liao, D.Y. Jiang,
Y.P. Xu, J.L. Shi, Key Eng. Mater, 336 (2007) 640-642.)

Jemumema ArZr,O7 kapakTepuilie BelIMKa XEMHjCKa CTA0WJIIHOCT 300T Koje ce U
KOpHUCTe Kao uMobmIu3aropu HykiaeapHor ormaga (L. Kong, |. Karatchevtseva, D. J. Gregg,
M. G. Blackford, R. Holmes, G. Triani, J. Eur. Ceram. Soc.,33 (2013) 3273-3285.). 360r
BEIMKE jeAuHMYHe henuje, OuyeKHMBaHO Jje Ja je Moryhe ponupame Yy BEIUKOM
KOHOCHTPAIIMOHOM OIICETY Ppa3JInduTUM TPOBAJICHTHUM JIAHTAHOMAWMA, )IOHI/IpaH)e ca
npenasanM Metanmuma Ni2*, Fe**, anm u xo-momupame jornma Ce* i Bi** (Q. Du, G. Zhou, H.
Zhou, Z. Yang,Opt. Matep.,35 (2012) 257-262.; B.P. Mandal, P.S.R. Krishna, A.K.
Tyagi,J.Solid State Chem., 183 (2010) 41-45.; A. Zhang, M. Li, Z. Yang, G. Zhou, Y.
Zhou,Solid State Sci., 10 (2008) 74-81.; X. Fang, X. Zhang, Y. Guo, M. Chen, W. Liu, X. Xu,
H. Peng, Z. Gao, X. Wang, C. Li, , Int. J. of Hydrogen Energy, 41 (2016) 11141-11153.; M.
Jovani, A. Sanz, H. Beltran-Mir, E. Cordoncillo, Dyes Pigm., 133 (2016) 33-40.).

Jemnmema tuma AxSn,O7 ¢y 10 call CHHTETHCaHa Ha paHHje HaBeJICHE HAYMHE a J0

cana cy gomupana joruma Eu®t, Th®*, Dy**, Bi®*, Yb*', Er®*, Ce3* Sb%*, Cr** u Mn*" (A. Ege,



M. Ayvacikli, O. Dinger, S. Uysal Satilmis, J. Lumin. , 143 (2013) 653-656.; A. M.
Srivastava, Mater. Res. Bull.,37 (2002) 745-751.; J. Liao, L. Nie, S. Liu, B. Liu, H. Wen, J.
Matep. Sci., 49 (2014) 6081-6086.; S. Nigam, V. Sudarsan, R. K. Vatsa, J. Ghattak, P. V.
Satyam,J. Phys. Chem. C, 113 (2009) 8750-8755.; S. Nigam, V. Sudarsan, R. K. Vatsa,Opt.
Mater.,33 (2011) 558-562.; M. G. Brik, A. M. Srivastava, N. M. Avram,J. of Lumin., 131
(2011) 54-58.; M. G. Brik, A. M. Srivastava, N. M. Avram, Opt. Mater.,33 (2011) 1671-
1676.).

I') Hayuynu pagoBu o0jaB/beHH Y Me)yHAPOIHUM 4acCONMCHMA M CAONIITEHA €A CKYINOBA

KOjH Cy J1e0 TOKTOPCKe qucepTanmje

PesynTatu uctpakupama NpOUCTEKIN U3 OBE JIOKTOPCKE qUcepTalnje 00jaB/beHU Cy Y
JeIHOM pafy ITaMIaHoM Y Mel)yHapoIHOM 4acomucy u3y3eTHuX Bpennoctu (M21a), jeanom
paay HTaMiaHoM y BpxyHCkoM mehyHapoanom uacomnucy (M21), jenHoM caomiuTemy ca
Mel)yHapoaHOT CKyma mramMnaHor y u3Boay (M34) u jeqHOM CaolTekhy ca HAIMOHATHOT

CKyIla [rammanor y ussoay (M64).

Pany Mel’_)VHaDOI[HOM HaCOoIIMCY U3Y3€THUX BPEAHOCTH (M21a)

1. Jelena Papan, Katarina Vukovi¢, Scott P. Ahrenkiel, Dragana J. Jovanovié, Miroslav D.
Dramicanin, Detailed study of structural and luminescent properties of Y2xEuxZr,07 (0 < x <
1) nanophosphors, Journal of Alloys and Compounds, 712 (2017) 437-444. 1F015 = 3,01
(https://doi.org/10.1016/j.jallcom.2017.04.139)

Pax v BpxyaCcKoM MeljyHapoasom yacormcy (M21):

1. Jelena Papan, Dragana J. Jovanovi¢, Katarina Vukovi¢, Krisjanis Smits, Vesna Pordevic,
Miroslav Dramicanin, Europium(IlI)-doped A2Hf,07 (A=Y, Gd, Lu) nanoparticles: Influence
of annealing temperature, europium(lIl) concentration and host cation on the luminescent
properties, Optical Materials, 61 (2016) 68-76. IF2015 = 2,18
(https://doi.org/10.1016/j.0ptmat.2016.04.007)



https://doi.org/10.1016/j.jallcom.2017.04.139
https://doi.org/10.1016/j.optmat.2016.04.007

Caornurene ca Me)yHaApOIHOr CKyOa [raMnado v ussoay (M34):

1. Jelena Papan, Milica Sekuli¢, Dragana J. Jovanovi¢, Vesna Dordevi¢, Miroslav
Dramiéanin:”Optical and morphological properties of new red Y2Hf,07:Eu®*”. The 4"
International Conference on the Physics of Optical Materials and Devices, BOOK OF
ABSTRACTS, Budva, Montenegro 31.08-4.09.2015. p. 230

Caornmresne ca HAMOHAJIHOT CKYIIa ITaMmiado v u3sony (M64):

1. Jelena Papan, Dragana Jovanovi¢, Vesna Dordevi¢, Miroslav Dramiéanin: “Synthesis,
morfological and optical properties of new red phosphors RE2Hf,07: lat. % Eu®* (RE=Y,
Gd, Lu)”. Fourth Conference of Young Chemists of Serbia, Book of Abstracts, 5.11.2016, p.
91

) 3ak/bydyak KomMucuje

Komucuja je Ha OCHOBY JA€TaJbHOT Iperiefa JOKTOpcke aucepranuje JejaeHe M.
IManan nox nHacinoBoM ,,CHHTe3a, CTPYKTYPHe M ONTHYKe 0CO0MHe MTpHjyM-Xa(HaTa,
UTPHjyM-IMPKOHATA U UTPHjyM-CTaHATA JONMPAHUX jOHMMA eypoONHjyMa*, 3aKkJbyduiia
Jla pe3yaTaTtu 00jaBJbeHH Y OKBHPY OBE IOKTOPCKE AMCEpTaIje MPeICTaB/bajy OpUTHHAIAH U

3HayajaH HaAy4YHU JONIPUHOC Y XEMUJU MaTepujaia U NPUMEHEHO] XEMU]H.

Hay4ynu nonpuHOC OBe JOKTOpPCKE AMCEpTAllUje Ce Orjiefa y CHHTE3H M JETabHO]
CTPYKTYPHO] M OITHYKO] KapakTepU3alMju CHCTEMa JIONHUPaHUX jOHHMa €yponujyMa Koju
E€MUTY]y CBETJIOCT Yy I[PBEHO] 00JIACTU €JIEKTPOMAarHeTHOT 3pauewa. VICMUTUBaHM CHCTEMH
rnmoceayjy ocoOMHE Kao IITO je BEeJMKa KBaHTHAa €(PUKACHOCT KOj€ WX KaHAWAY]y 3a Jajba

HUCIIMTUBABkA y MpaBUy TCXHOJIOMIKE IIPUMCHE.

PesynTaTu uctpakuBama MPOUCTEKIN U3 OBE JOKTOPCKE AMcepTaIje 00jaB/beHU Cy y
OKBHUPY jeAHOr MelhyHapoJHOT Yacomuca W3y3eTHUX BpeaHocTd (M21a) u jeaHOr BpXYHCKOT
MmehyHapoaHor wacomuca (M21). Taxobe, pe3ynraT HCTpakuBama Cy INPE3ECHTOBAHH Yy
OKBHPY jJ€HOT HAyYHOTI CAOMIITEHa IITAMIIAHOT y U3BOAY Ha CKyIy Mel)yHapoaHOr 3Hayaja u

JEIHOT HAyYHOT CAOMNIITEHa MITAMIIaHOT Y U3BO/Y Ha CKYIy HallHOHAJIHOT 3Hayaja.

Ha ocnoBy cBera wusznoxenor, Kommucuja mnpemnaxe HacraBHo-HayuHom Behy

VYuuBepsuteta y beorpany - Xemujckor ¢akynTera, Ja MOAHETY JOKTOPCKY IHCEPTaLUjy



kanauaara Jemene M. Ilaman mpuxBaTu U omoOpu om0OpaHy AOKTOPCKE IUCEpTAIHje IO

HaBCICHHUM HaCJIOBOM.

V¥ beorpany, 8.05.2018. Komucuja

[Ipod. np I'opan Pornuh,
penoBHU ipodecop Xemujckor dakynrera YHuBep3uTera y beorpany (MeHTOp)

[Ipod. np Mupocnas [Ipamuhanus,

Hay4YHU caBeTHHK WHCTUTYyTa 3a HykJeapHe Hayke ,,Bun4a u penoBau npodecop dusnukor
(akynrera YHuBep3utera y beorpamy (MeHTOD)

Jp Jparana JoBanoswuh,

BUIIN HAyYHU capaAHUK WHCTHTYyTa 3a HykJeapHe Hayke ,,BuHua®

Ip Anekcannap Hukonuh,

Hay4HU CaBETHHK XeMHjcKor ¢akynrera YHuBep3urera y beorpany

[Ipod. ap [paran Manojnosuh,
penoBHu npodecop Xemujckor dakynreta YHuBep3urera y beorpany



