HACTABHO - HAYYHOM BERY YHUBEP3UTETA Y BEOI'PAY-XEMHNJCKOTI
PAKVYJITETA

IIpeamer: M3Bemmraj 0 olieHH HaydyHE 3aCHOBAHOCTH U ONPABIAHOCTH MPEAJIOKEHE TeMe 3a
u3pany IOKTOpcke aucepranvje kanaunara Muomupa I1. Kpecmanosuha, mactep xemuuapa,
CTy[IEHTa JOKTOPCKHX aKaJeMCKUX CTyAHja, cMep ,,Xemuja“, YHuBepsurera y beorpamy -
XeMmujckor akynaTera

Ha pemoBnoj cemnmmm HacraBHo-Hayunor Beha YauBepsutera y beorpany-Xemwujckor
(dakynrera ogpsxkanoj 09.05.2025. ronune, n3adpanu cMo 3a wiaHoBe KoMucuje 3a moHOIICHE
W3BEILTaja O OLIEHW HayyHEe 3aCHOBAHOCTH W OMNPABIAHOCTU IPEAJIOKEHE TeMEe 3a U3pady
JIOKTOpcke aucepranuje kanaunara Muomupa I[I. KpcmanoBuha, mactep xemwuuapa,
MIpHjaBJbEHE MO HACIIOBOM:

»YNIOTPebda HMKJIA U3 OTHAJAHHUX BOAA 3a Jo0Mjame HMKAJ AJYMHHATHOI CIIMHEJIA H
HeroBa MNOTEeHUMjaJIHA PUMeHAa Ka0 TEPMOCTAOMIHOI KePpaAaMHYKOI MUrMeHTa”

Ha ocHOBy mogHeTe W NpUKYIUbEHE MOKYMEHTAIMje, Kao M YBUAA y JOCAAALIBU paj
KaHauaara, nogHocuMo HacraBHo-Hayunom Behy Xemujckor dakynarera cienehu:

N3BEIITAJ

A. buorpadcku nogaum 0 KaHAUAATY

Muomup I1. Kpecmanosuh je pohen 23.02.1994. ronune y bujessunu, Pemy6muka Cpricka.
OcHosry mikony u [losponpuBpeHy U METUIIMHCKY IIKOTY, cMep (hapManeyT, 3aBpIIno je y
bujessuan. OCHOBHE akaleMCKe CTyJIujeé Ha CTYAM]JCKOM Iporpamy ,,Xemuja“ Xemujckor
(daxyntera YuuBepsuteta y beorpany ymucao je mxkosicke 2016/17. rogune, a 3aBpuIivo ux
mkoiicke 2020/2021 ca mpoceunom orieroM 8,09 (ocam u 9/100), ogOpaHOM 3aBpIIHOT pajia
oA HacimoBoMm ,,CHHTE3a W KapakTepusalja apeHCKuX komruiekca pyrteHujyma(ll) ca 2-
aMMHO-5-xs10ponupuanHoM™ Ha Karenpu 3a ommry M HEOpraHcky xemujy, ca oueHoM 10
(lecer), yMMe je CTeKao 3Bambe AUIIIOMUpPAHU XxeMudap. Mactep akageMcKe CTyiuje je ynucao
2021. roguHe Ha CTYAM]CKOM Iporpamy ,,.Xemuja“ Xemujckor ¢akynaTera YHUBEp3UTETa y
beorpany. 3aBpmmo ux je mxoicke 2021/2022 ronune ca mpocedHoM oueHoM 10 (mecer)
TOKOM CTyauja, oAOpaHOM JMIJIOMCKOT paja [0 HaclIoBOM ,EnekTpoxemujcka U
CHEeKTpO(OTOMETpHUjCKa KapakTepu3aluja HMHTEpaKlKja MOJIMIUPUIMHCKUX —apeHCKHX
komruiekca pyreHujyma(ll) ca JTHK* ca oumenom 10 (mecer) ma Karenpu 3a aHAmTUTHUKY
XEeMH]y, YIME j€ CTEKAO0 3Bamkbe MacTep XeMHuuap.

On 16.01.2022. roguae Muomup I1. KpcmanoBuh je 3amocneH kao nCTpaxxuBay-IpUIPaBHUK
Ha VHCTUTYTY 3a HyKJeapHe Hayke ,,BuHua“-MIHCTHTYTY O] HAallMOHAJIHOI 3Ha4aja 3a
Peny6nuky CpOujy. AHra)xoBaH je Ha HCTPaKUBAuKoj TeMH ,,CTpyKTypHa KepaMHKa Ha 0azu
anmymunocuiukara®. Kangunar Muomup I1. KpcmanoBuh 6aBu ce HaydHO-HCTpaXHMBauYKUM
pazoM M3 objacTu Hayke O MaTepHjaiuMa U XeMHuje >KUBOTHE cpeauHe. Jlocanammu paj
KaHJH/1aTa je yriiaBHOM 0o mocBeheH CUHTEe3U U KapakTepu3aliji KepaMHUUKUX MaTepyjaa.



b. O0jaB/beHU HAYYHM PAIOBH U CAONIITEHA

Kangunar Muomup II. KpcmanoBuh je xoayrop 00jaBJbeHOr HAydyHOT paja y BPXYHCKOM
mehynaponnoM waconucy. Koayrop je Tpu caommrema caommTeHHX Ha MelyHapomHOM
CKYITOBHMA, a ITAMIIAHUX y U3BOJIUMA..

LemokynHna Oubmuorpaduja mOKTOpaHma, KareroprcaHa rnpema [IpaBHIIHUKY O CTHUIABY
HCTpaXUBauKuX W HaydHuX 3Bama (Cin. macauk PC, 6p 159/2020-82), nara je y [Ipuiory 1
OBOT W3BEITAja.

B. O6pasiioxeme Teme

1. Hayuyna o6sact: XemMujcke HayKe
Y:xka nayuna o0aact: [Ipumemena xemuja

2. IlpeaMeT HAYyYHOT UCTPAKUBaA

[Ipeamer ucTpakuBama IMpeUIOKEHE JOKTOPCKe Aucepranuje he OMTH cuHTE3a, TEpMHUKA
o0pana, HpU3NIKO-XeMH]jCKa, CTPYKTYpPHA U KOJIOPUMETPHjCKa aHaIM3a MarepHjajia y Koje cy
yrpaljenu jonm HuUKIa. VcrpakwBama y OKBUPY OBE JOKTOpCKe aucepranuje he Ourtn
MOJIeJbEHA Y JIBE IIENINHE.

[IpBa menuHa yHyTap NPEASIONKEHOT UCTpakuBama he oOyXBaTUTH YKJamarme jOHAa HUKIA
IIOCTYIIKOM JOHCKE M3MEHE Ha TIIOBUIIEHO] TeMIeparypd, IomMohy 3eoiauTa Kao
JOHOM3MEHHUBAUYKOr Marepujaia, u3 pactBopa Hukai(ll)-cyndara, kao uMuTanmje oTmagHe
BOJIC HAacTaJle TOKOM M HaKOH MOCTYIKa HUKJIOBamba, Kao M U3 CTBapHE OTIAJHE BOJE HACTale
TOKOM TIOCTYIKa HHUKJIOBama. HakoH MOCTymnKa jOHCKE HM3MEHE Yy30pLH HHUKaJI-U3MEHEHOT
3eonuTa he O6uTH *KapeHM Ha Temneparypama y unrepsaiy ox 900°C no 1300°C, ca nusbem
nobujama crabmine cTpykrype Hukan(ll)-amymMmuHaTHor cnivHena.

Hpyra mnpensubheHa 1envHa yHyTap MPEAJIOKEHOT HCTpaxuBama he oOyxBaraTtu
CcTa0WIM3allM]y jOHa HUKJIA U3 CYBOT OCTaTKa OTIaJHE BOJI€ HACTaje y MPOIeCy HUKIIOBama
METOJIOM PEaKIIMOHOT CHHTEPOBama. Y30pIM CYBOT OCTaTKa HACTAIM yIapaBameM OTIIaHE
BoJie he 6utn Memanu ca anymunujyMm(I1l)-okcnaom (amymMuHoM), HakoH yera he OUTH )KapeHU
Ha temrieparypama o1 900°C no 1300°C Takohe ca nusbem nodujama Hukan(ll)-amymunaraor
CTIMHENA Kao CTaOMITHE CTPYKTYype.

HakoH TepMHuUKOr TpeTMaHa HaBEACHUX Yy30paka aHanu3upahe ce HUXOBa CTPYKTYpa,
(U3NYKO-XEMHU]CKE U KOJIOPUMETPHjCKA CBOJCTBA PA3TUUUTUM METOAAMA.

3. HayyHu Hu/b HCTPAKMBAKHA

I'maBHM 1IMJb OBe JOKTOPCKE JAMCEpTalyje je ykiamame U uckopumhemwe Hukan(ll)-jona uz
OTHAJHUX MarepHjajia 3a Jo0Mjame jenumema craduinHe Hukaid-amymuHatHe (NiAlOs)
CnMHEN(HE) CTPYKType, Koja 61 Mora na Oyle MpUMemeHa Kao TePMOCTA0WIHU KepaMUUYKU
nurMeHT. OCTBapHBambe 3aI[PTAaHOT 1IMJba j€ y CKJIaly Ca OCHOBHUM IPUHIMIIMMA [IUPKYIapHEe
E€KOHOMHjE U OJIp’)KUBE XEMHje, MOIITO OM ce y jeAHOM MpOIlecy, UCTOBPEMEHO, PEIININ
npobiemMu npednirhaBama NOJEAMHUX WHAYCTPHJCKUX OTHAJAHUX BOJA, aTU U PA3BUIM HOBH
(GYHKUIMOHATIHA MaTepUjajIy.



Jla Ou ce mocTUrao oBaj aMOMITMO3HU ITUJb TIPEIOKEHH ¢y cienehn cnenuduann Kopamu uiu
MOJIIIMJbEBU:

e VKIamame jOHAa HHKJIA TOCTYIIKOM JOHCKE H3MEHE, y3 KOpullheme 3e0nHuTa Kao
JOHOM3MEHHUBAYKHUX MaTepHjaja, u3 BogeHux pactBopa Hukai(Il)-cyndara u ornagne Bozae
J00MjeHe TOKOM Tpolieca HUKJIOBamka, T€ lbUX0Ba MMOOMIIN3allMja Y CTA0OUIIHY CTPYKTYPY
nobujeHy momohy TepMUYKH HHIYKOBaHE (azHe TpaHchopmaluje 3eonuTa;

e Crabunmzanuja ¥ UCKOpHIINEHEe joOHAa HUKJIA U3 CYBOT OCTaTka OTIAJHE BOJAE HacTaje y
IPOLIECY HUKJIOBAHKha MOCTYIIKOM PEAKTHBHOT CHHTEPOBAmba;

e VrBphuBame yTHIaja yrpahuBamba joHAa HUKIA M TEPMUYKH HHAYKOBAaHHMX (ha3HUX
TpaHcopManyja Ha CTPYKTypy 3€onuTa M Ha (QopMmHpame CTa0HIHE KepaMHuKe

CTPYKTYpe.
4. MeTone HCTpaKNBamba

Kao nmona3znu MaTepujaiiv 3a CHHTE3Y KEpaMHUYKUX CTAOWITHUX jeIMbEHha KOJU CaIpIKe HUKAI
Kopuctuhe ce KOMepIHUjalHO JIOCTYnHH 3eoiuTH (ca omHoc Si/Al Mawmu ong 2) w
anymunujym(Ill)-okcun y npaxy (aaymuHa).

3eonut he ce KOPUCTUTH KAO JOHOM3MEHMBAY y TPOIECY JOHCKE M3MEHE Ha IOBHIICHO]
temneparypu ca pactsopom Hukan(Il)-cyndara koju he npeacraBbaTi UMHUTAIH]Y OTIIATHE
BOJIC HACTaJle TOKOM M HAKOH MOCTYIIKa HUKJIOBama, Ka0 W Ca PEaJHOM OTHAJHOM BOJE
HACTaJOM TOKOM M HAaKOH OBOT mocTynka. Hakon joHcke m3mene he y3opuu HuKai-
M3MEHCHOT 3€0JIUTa OWTH HMCIHUpPAaHW JI0 HETaTHBHE pEakifje Ha XJIOPHJIE W CYIICHH Y
cymHunM Ha Temrepatypu o 70°C y Tpajamy o 24 carta.

VYnapaBameM OTIaHE BOJIe HAKOH HUKJIOBama he ce 1o00uTH CyBU OocTaTak y OOJUKY Mpaxa
koju he ce memaru y posiepy ca kyrinuuama ca anyMuHujyMm(IIl)-okcunom. XomoreHnzoBanu
y3opuu he 6MTH CylIeHn y CyIIHULM Ha Temneparypu o 70°C y Tpajawy ox 24 cara.

Hakon Tora he ce BpmuTH TEpMUUYKU TPEeTMaH NMPUIPEMIbEHUX Yy30paKa, KaKo 3€0JIUTCKHUX,
Tako M CYBOI OcCTaTKa, y Jjaboparopujckoj mehum ca mporpamupaHuM 3arpeBameM Yy
temneparypHom unrepsaiy oa 900°C no 1300°C, mpu O6p3unu 3arpeBama o1 5°C/MuH U ca
3aJip>)KaBamkbEM O/ JIBa caTa Ha MaKCUMAaJIHO] TemnepaTypu. ¥Y3opuu he Outu xnahenu 6p3uHu
on 10°C/Mun 10 coOHE TeMIieparype.

Hakon cunTese y30paka he ce BPIINTHU HbUXOBA KapaKTepmaqua, u TO:

e XEeMHJCKH cacTaB AlyMUHOCWJIMKATHUX MaTepujaja Ipe U HAaKOH MOCTYIKa JOHCKE U3MEHE
he 6utu onpehen nomohy penarencke guyopocientre ananuse (XRF);

e AHaiu3a TepMaJHO HWHIYKOBAHUX TpaHpopMalMoHUX Impoueca he Outu mnpahena
TuQepeHInjaTHO TepMaTHOM U TepMorpaBumerpujckoM ananuzoM (DTA/TG);

e UMHudopmanmje o0 KpHUCTaIHO] CTPYKTYpPH, XEMHJCKOM cacTaBy M (pa3HUM ocoOHHaMma
CHUHTETHCAaHUX y3o0paka he Outu nodujene pearrenckom audpaxiujom (XRD);

e CTpyKTypHE MpoMeHe U uaeHTU(UKanuja oaroBapajyhux cTpykTypHHX KapaKTepHUCTHKA
npatuhe ce nHppaLpBeHoOM criekTpockonujom ca @ypujeBom Tpanchopmaiujom (FTIR);



o Mopdoiomke CTPYKType CHHTETHCAaHUX MaTepujana ojpeauhe ce CcKeHupajyhom
€JIEKTPOHCKOM MUKpockonujoM (SEM);

e Kosopumerpyujcka aHaiu3a y3opaka >KapeHMX Ha BHUCOKMM TeMIlepaTypama y LHJbY
no0ujamba MHCTPYMEHTAIHE WK 00jeKTHBHE KBaHTU(UKaIHje o0ojema he ce n3BpIIMUTH
npema CIE xonopumerpujckom cucremy (CIELAB).

5. AKTyeJIHOCT Npo0JieMaTHKe Y CBETY

Y06p3ana UHAyCTpUjaTU3alija TOKOM MPOTEKINX JEICHU]a je TOBeJia IO CTBapama BEIUKHX
KOJIMYMHA OTIaJHHUX BOJAA KOje CaJpiKe U TEIIKe MeTaie, [la CaMUM TUM M HbHXoBe nmoBehane
KOHLIEHTpAIlMje y JKUBOTHO] cpeauHu. Hukan je, mako eceHIMjasaH eJeMeHT, 300T CBoje
OnoakyMyJaIje U HepasrpaJuBOCTH BEOMa MITETAH MO KUBOTHY CPEIUHY aKoO je MPUCYTaH y
MOBUIIICHUM KOHIIeHTpamujama [1]. 3araheme xuapocdepe joHuMa HUKIIA Hajuemhe, au He
UCKJbYYMBO, MOTHYE OJ Mpolieca rajiBaHH3aluje, pylapema, Npepane pyaa, MPOU3BOIE
Oarepuja, mporieca 00jema, MPOU3BOILE JeTypa U 3aBpIIHe 00paae Merana [2]. KoncranTHO
U3Jaramke BUCOKMM KOHIICHTpaIljaMa HHKJIA JIOBOAM O T0jaBe JepMaruTUca, T1aBo0oJbe,
MYy4YHHHE, aCTME, KapJHOBaCKyJIapHUX U OojiecTn OyOpera, ra 4ak M KaHIEpOTeHHX 000JbeHa
KoI Jbyu [3].

300r cBera HaBEJICHOT j€ HEOIXO/IaH Pa3Boj M MOOOJBIIAKE MpOoIleca 3a YKIAmamkhe HUKIIA U3
WHIYCTPH]CKUX OTHAJHUX BOZA, M CIPEYaBamEe HEroBor gocreha y 3eMJbHUINTE, MOI3EMHE H
MOBpIIMHCKE Boze. Hukain je u3 oTnamHux Boga Moryhe yKIOHHTH XEMH]CKHM TaJOKEHEM,
MeMOpaHCKOM IHjalii30M, (IIOTANjOM, HAHO- U YITpaQHUIATPAIjoM, JOHCKOM H3MEHOM MU
aacoprnuujoM [4]. Jeman on HajedUKaCHUjUX MeETOJA YKJIamama M WMOOWIM3aIMje jOHA
MeTala, a ¥ HUKJIa, TPECTaBJbha]y MPOIECH 3aCHOBAHM HA COPIITUjU Kao IITO Cy aJCOPIIIIHja
1 JOHCKA U3MEHa.

3€0JIUTH Cy MUKPOIOPO3HU KPHUCTAJIHHU alyMUHOCHJIMKATH MaTepHjasii TPOAMMEH3UOHAHE
CTPYKType cauMmbeHe o Terpaenapckux okcuaa AlOs u SiO4 M U3MEHJBUBUX jOHA KOJU CY
0e30macHu 3a KMBOTHY CPEIMHY, Kao IITO Cy HATPUjyM U KanujyMm. OHM Hocenyjy jeIMHCTBEHA
JOHOM3MEHHMBAYKA U COPIIOHA CBOjCTBA, BEJTMKH JOHOU3MEHUBAYKH KalallUTET U pelaTUBHY
CEJIEKTUBHOCT 3a BeNMKH Opoj Temkux Mmetana [5]. [lokasamu cy ce kao jako epuKacHU y
IpoIeCy YKJIamamka HUKJIA U3 OTHAJHUX BOJAA MPHU YeMY, HOCTYIKOM jOHCKE M3MEHE, J0JIa3u
710 IMOOMITU3alIM]j€ JOHA HUKJIa YHYTap CTPYKType 3eonuTa [6].

3€0IUTH ce KOPHUCTE Kao MPEKYPCOPH 3a CHHTE3Y aTlyMHUHOCHIIMKAaTHE kKepaMuke. OBa CHHTE3a
j€ 3acHOBaHa Ha CBOJCTBY 3€0JIMTAa Jia c€ TPaHCPOPMHUILY HHU30M (pa3HUX TpaHcopmaluja y
CTaOWITHE CTPYKTYpE MPH TEPMUIKOM TPETHPAEky Ha BHCOKUM Temrieparypama. OBaj TepMaiiHO
WHIYKOBaHM MpOLEC C€ O/BMja y BHIIE Kopaka. IIpBH Kopak mpelcTaBiba ypyllaBambe
KpPHUCTaJIHE CTPYKTYpE U 10jaBy aMmop¢He (a3e, HAaKOH yera J0JIa3u 0 peKprcTaIu3aiuje npu
yeMy ce (popMupa HOBa KpUCTalIHa CTPYKTypa. KapemeM 3eonTa U3MEHhEeHUX JOHUMa HUKIIA
Ha BHCOKOM TeMmIleparypama Joja3u 10 (GopMHupama CTaOUIIHE KPUCTAITHE CTPYKTYpe HHUKAal
anmymuHatHoOr cniuHena, NiAlbOg [7]. Ommra popmyna cnunena je AB2O4 re A npezacrasiba
JIBOBAJICHTHH, a B TpoBaneHTHH KaTjoH. OBH CIIMHENH MOTY Ja C€ KOPUCTU Y paziIHuuTe U
OpojHe cBpXe 300 IBHMXOBE XEMH)CKE M TePMHUYKE CTAaOMIIHOCTH, MEXaHHUYKE OTIIOPHOCTU U
Benuke cnenuduuHe nospumHe [8]. YrpahuBamem karjoHa mnpenazHor wmetana (Ni) y
CTPYKTYpY 3€0JHTa TOCTYIIKOM JOHCKE HW3MEHE, J0Ja3u 10 000jema JOHCKU H3MEHCHOT
3eonuTa. OBaKBUM MOCTYNKOM (JOHCKOM HM3MEHOM), ce oMoryhaBa penaTHBHO yHU(OpPMHA

4



pacriofiesia KaTjoHa y 3€O0JIMTHUMA, IITO JOBOAU JIO PENATUBHO YHHU(MOpPMHE AUCTPHOYIIHje
xpomodopa [9].

Crabunusanujy joHa HUKJIA U3 YBPCTOT MHIYCTPUJCKOT OTMAaJa MIM CYBOT OCTAaTKa OTHaJIHE
BOJIE KOju ce y HajBehoj mepu cactoju ox Hukan(Il)-okcuna, Mmoryhe je H3BPIIUTH IPUMEHOM
PEaKIMOHOT CHHTEpOBamba KopucTehu jeTHHE 1 J1aKo TOCTYIHE KepaMUUKe MaTepujae, Kao
ITO Cy ajJyMUHa, KAOJWH, KOPYHA M MYIUT. PeakunoHo cuHTEepoBame je edukacaH u
JEAHOCTaBaH NPOIEC TEPMHUUKOT TPETHpama Marepujajia TOKOM KOT J0ja3H O XEMHjCKe
peakuuje u3Mmely mMoiasHUX KOMIIOHEHTH W TMoBehama TYCTHHE MaTepHjajia TOKOM CaMoO
mporieca, IITo 3a Pe3yiITaT uMa CTBapame HOBE ¢aze. MemameM YBpCTOr OTIAAa HUKIIA, KOJU
y HajBehoj wmepu canpxu Hukai(ll)-okcun, wm anymunujym(Ill)-okcunma (anymune) u
HAKHAQJIHUM TEPMHUYKUM TPETMaHOM JOJIa3u 70 (OpMHparma HUKAI aTyMHHATHOT CIIMHEINA
NiALO4, xkao cTabunHor jenumemna [10].

JloOGujame cTa0MIHUX KepaMHUKHUX jeIUbeha U3 OTHAaHUX MaTrepujajia KOju CaapiKe HUKal,
0CceOHO OTIaja HACTAJIOT HAKOH IIPOlieca HUKIIOBAMa, MPY)Ka 3Ha4ajHE MPETHOCTH IVIEAAHO
HE caMmo U3 yIiia HupKyJaapHe ekoHoMuje. OBa mpakca omoryhaBa penukiiaxy WHIYCTPH)CKOT
0TIaja, CaMUM TUM U yMamyje HhEroBy KOJIMYMHY KOja KOja JIOCTIEBa y )KMBOTHY CPEIHHY, a
CMamyje M MOoTpedy 3a eKCIUIOATAIljoM MPUPOIHUX pecypca, CaMHM TUM W CBE HETaTWBHE
nocienuie oBux akTuBHOCTH. Kopumrhemem oTnamHux marepujaia KOoju caapike HHKall Kao
CeKYHIApHUX CHUPOBHHA Y TPOM3BOAKU KEpPaMHKE, MOCTHKE CE€ W EKOHOMCKa KOPHCT U
JOTIPUHOCH C€ 3AIITUTH KUBOTHE CPEIIHE.

6. OuexknBaHu pe3yaTaTn

Kanmunar Muomup II. KpcmanoBuh he y okBupy mnpemyiokeHe JOKTOPCKE aucepTalldje
M3BPIINTH YKIIAKkamkhe jOHA HUKJIA TOCTYIMKOM JOHCKE M3MEHE, KOPHIINEeHEeM 3e0iuTa Kao
JOHOM3MEWHUBAYKUX Marepujana, u3 pactsopa Hukain(ll)-cyndara u ornagne Bone noOujeHe
TOKOM U HAaKOH MpOIleca HUKJIOBama. YCIENTHOCT JOHCKe u3MeHe he Outu onpehena anamuzom
MTOYETHOT U JOHCKU M3MEHECHOT 3€0JIMTa PEeHAreHCKoM (piyopociieHTHOM aHanu3oM (XRF) u
pearrenckom nudpakiujom (XRD). Hakon Tora he ce, Hu30M TepMaaHo WHIYKOBaHHUX (ha3HUX
TpaHcopmaimja HUKaI-U3MEHEHUX 3eonnuTa, cuaTetucatu Hukai(ll)-amymunaTtHu cniHen.
[Tapanenno, 3a cuntesy Hukan(ll)-amymunarHor cnuHena he ce KOPUCTUTH TOCTYIAK
PEaKIMOHOT CHHTEPOBaka MEIIamheM CYBOT OCTaTKa OTIAIHE BOJIC HAKOH HUKJIOBAba, KOJU Ce
y HajBehoj mepu cactroju on nukan(ll)-okcuma, u amymunujym(Ill)-okcuma, amymuHe.
CrabunuzanydjoM ¥ HMOOWIM3ALMjOM jOHAa HHUKJIA TEPMaJHO MHIYKOBaHUM (pasHUM
nporecuMa Koju JoBojie 10 (hopMHUpama CTaOUIHOI KEPaMUYKOT jelumemha ca yrpaheHum
JOHMMa HUKJIA Yy CBOjO] CTPYKTYpH, JOHH HHKJA Ouhe e(pUKacCHOCHO YKIOHEHHU U3 KHUBOTHE
CpEIMHE.
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I. 3akibyuak

Komucuja cmarpa na je mpeasiokeHa TeMa HaydyHO 3aCHOBaHa, 1a je uMmajyhu y Bumy y
nocienmke BpeMe 00jaBJbiBaHa UCTPAXKHUBAKba U TPEHAOBE y HAyllU U €KOHOMHUJU HECYMHEHBO
aKTyellHa, a OYEKHBAaHU pe3yATaTd OM MpeACTaBbalM JIONPHUHOC, KAKO y OOJAacTH XeMmuje
Marepujaja, Tako U 'y o0JIacTH XeMHje )KUBOTHE cpeauHe. Komucuja cmarpa 1a ce miiaHupaHuM
HAaYMHOM HCTPaXMBama MOTY C€ PeaJM30BaTH JAe(PUHUCAHH IUJHEBH HAyYHO yTEeMeJbeHE U
OIIpaBIaHe JOKTOPCKE TUCEpTaIyje.

VYV ckmagy ca 3akoHOM O BHUCOKOM oOpazoBamy U Craryrom Xewmujckor (akynrera
VYuuBep3uteta y beorpaay, moTnucHuIM cMarpajy Ja KaHIUAAT WCIyHhaBa CBE MOTpeOHE
yciaoBe 3a ofo0paBame M3paZe JOKTOpcKe nucepranuje. Ha oCHOBY cBera H3I0XKeHOT
Komucuja mnpemnaxxe HacrtaBHo-HayuyHoMm Behy Xemujckor ¢axynrera YHHBEp3UTETa Y
beorpany na mpuxsaru npenioxeHy temy kanaumaara Muomupa I1. Kpcmanosuha, mactep
XeMu4apa, CTyIE€HTa JOKTOPCKUX aKaJeMCKUX CTyAMja cMep XeMmHja YHHBEp3uTeTa y
beorpany - Xemujckor gaxynrera, 1 o100pu U3paay JOKTOPCKE TUCEPTalrje 0]l MUHUMAIIHO
M3MEHEHUM (Y OJJTHOCY Ha MPEJIJI0KEHN ) HAaCIOBOM: ,, Kopuinheme HMKIa U3 OTHAAHUX BOAA
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3a ao0Mjambe HHUKAJI-aJYMHUHATHOI CHIHHeJa W meroBa Moryha mnpumena kao
TEPMOCTAOMIHOT KEPAMHUYKOT MMIMeHTa”

3a MenTope mpemnaxkemo np Anekcanapa I[lomoBuha, pemoBHor mpodecopa Xemujckor
¢dakynrera, YHuBep3utera y beorpany u ap Muy OmepameBuh BydeBar, Buier Hay4HOT
capaanuka MHCTHTYTA 32 HyKJIeapHe HayKe ,,BuHua*“-MHCTUTYTa Ol HAI[MOHAIHOT 3Hayaja 3a
Penyonmuxy Cpbujy, Yausepsurera y beorpany.

Crnucak pasoBa NPEAJIOKEHUX MEHTOpa M3 KOJUX Ce MOXKE BUACTU Ja UCIYHaBajy YCJIOBE
CTaHJap/a 3a akpeAuTaln]y CTyAujcKuX nporpama faru cy y [Ipunory 2 u [Ipunory 3.

beorpan, 13.5.2025. ronune Komucuja:

np Anexcannap [lomosuh, penoBuu npodecop
VYuausep3uteT y beorpany — Xemujcku pakynret

1np Mua OmepamieBuh bydesar, BuIiv HayqHu capagHUK
VYuusepsuret y beorpany — MHCcTUTYT 32 HyKIIeapHe Hayke ,,BuHya“
WNucTuTyT 01 HanmoHATHOT 3Ha4aja 3a Pemybnuky Cpoujy

np Jamu6op Crankosuh, BaHpeaHu mpodecop
VYuuBep3uteT y beorpany — Xemujcku axkynrer

np Hparan Manojnosuh, penoBHH podecop
VYuuBep3utet y beorpany — Xemujcku axkynret

ap dyman byyesal, Hay4YHU CaBETHUK
VYuusepsutet y beorpany — MHCTUTYT 32 HykiieapHe Hayke ,,BuHua“
WNucTuTyT 0 HatlmoHaMHOT 3Ha4aja 3a Penyomuky Cpoujy



Ipwuaor 1: bubauorpaduja rokropanaa, kareropucana npema IllpaBuiHuKy 0 cTUIIABY
HCTPAKUBAYKMX U HAyYHHUX 3Bama (Ci. macuuk PC, op. 159/2020-82)

Hay4ynu panoBu o0jaB/benn y BpxyHckoM Mel)yHapoanom yaconucy (M21):

1.

Omerasevi¢, M.; Krsmanovi¢, M.; Radovanovi¢, Z.; Bugevac, D. Mechanical properties
and thermal shock resistance of anorthite ceramics obtained by slip casting. Ceramics
International, 2024, 50, 5787-5795. https://doi.org/10.1016/j.ceramint.2023.11.381

PangoBu caonmrenu Ha Me)yHApOOHMM CKYNOBHMA INTaMIaHM y ussony (M34):

1.

Krsmanovi¢ M.; Popovi¢ A.; Radovanovié Z.; Markovié S.; Omeradevic M.
Immobilization of nickel ions into stable crystal structures as a promising way for their
removal from wastewater, Belgrade, Serbia, November 29 — December 1, 2023, Program
and the Book of Abstracts, p. 29, ISBN 978-86-80321-38-7

. Krsmanovi¢ M.; Popovi¢ A.; Radovanovi¢ Z.; Omerasevi¢-Bucevac M. Thermally induced

phase transformation of the zeolite - promising way for immobilization of Ni ions from
wastewater”, Novi Sad, Serbia, November 4, 2023, Book of Abstracts, p. 83, ISBN 978-86-
7132-084-9

. OmeraSevi¢ M.; Krsmanovi¢ M.; Pavkov V.; Radovanovi¢ Z.; Egeri¢ M.; Nenadovi¢ S.;

Bucevac D. Fabrication of porous anorthite-based ceramics using solid wastes for cost-
effective thermal insulation of buildings, Belgrade, Serbia, September 18-20, 2023 Program
and the Book of Abstracts, p.61, ISBN 978-86-905714-0-6


https://doi.org/10.1016/j.ceramint.2023.11.381

Ipwuior 2: N3abpanu panoBu npeaioxeHor MeHTopa ap Anekcanapa [lonosuha: CrinckoBu
pazioBa IpeIJIOKEHNX MEHTOpa 00jaB/beHUX y HaydYHUM yaconucumMa ca Science Citation Index
(SCI) nmucre koju kBanMpUKY]y MEHTOPE 3a BOhEeHE TOKTOPCKE AUCEPTaIIH]e:

Hme u npe3ume: 1p Anekcangap [Tomosuh

3Bame: peoBHHU ITpodecop

HN3abpanu paoBy NpeaioKeHnX MEHTOpa:

1.

Herceg Romanic¢, S.; Jovanovi¢, G.; Musta¢, B.; Stojanovi¢-Dinovié, J.; Stojic, A.; Cadez,
T.; Popovié, A. Fatty Acids, Persistent Organic Pollutants and Trace Elements in Small
Pelagic Fish from the Eastern Mediterranean Sea. Marine Pollution Bulletin 2021, 170,
112654. https://doi.org/10.1016/j.marpolbul.2021.112654

. Mili¢evi¢, T.; Herceg Romanié, S.; Popovi¢, A.; Musta¢, B.; Dinovi¢-Stojanovié, J.;

Jovanovi¢, G.; Reli¢, D. Human Health Risks and Benefits Assessment Based on OCPs,
PCBs, Toxic Elements and Fatty Acids in the Pelagic Fish Species From the Adriatic Sea.
Chemosphere 2022, 872, 132068. https://doi.org/10.1016/j.chemosphere.2021.132068

. Mili¢evi¢, T.; Anic¢i¢ UroSevi¢, M.; Reli¢, D.; Jovanovi¢, G.; Nikoli¢, D.; Vergel, K.;

Popovi¢ A. Environmental Pollution Influence to Soil-Plant-Air System in Organic
Vineyard: Bioavailability, Environmental, and Health Risk Assessment. Environmental
Science and Pollution Research 2021, 28, 3361-3374. https://doi.org/10.1007/s11356-020-
10649-8

. Sakan, S.; Franciskovi¢-Bilinski, S.; Pordevi¢, D.; Popovié, A.; Sakan, N.; Skrivanj, S.;

Bilinski, H. Evaluation of Element Mobility in River Sediment Using Different Single
Extraction Procedures and Assessment of Probabilistic Ecological Risk. Water 2021, 13,
1411

https://doi.org/10.3390/w13101411

. Stevanovi¢, G.; Jovié-Jovici¢, N.; Krsti¢, J.; Milutinovié-Nikoli¢, A.; Bankovié, P.; Popovi,

A.; Ajdukovi¢, M.: Nanocomposite Co-catalysts, Based on Smectite and Biowaste-Derived
Carbon, as Peroxymonosulfate Activators in Degradation of Tartrazine. Applied Clay
Science 2022, 230, 106718. https://doi.org/10.1016/j.clay.2022.106718



https://doi.org/10.1016/j.marpolbul.2021.112654
https://doi.org/10.1016/j.chemosphere.2021.132068
https://doi.org/10.1007/s11356-020-10649-8
https://doi.org/10.1007/s11356-020-10649-8
https://doi.org/10.3390/w13101411
https://doi.org/10.1016/j.clay.2022.106718

Mpuaor 3: M3abpanu pagoBu mnpemioxeHor mMeHTopa ap Mwue OwmepameBuh bydesarr:
CruckoBH pajioBa MPEUIOKEHUX MEHTOpa 00jaBJbeHUX y HaydyHUM Yacomucuma ca Science
Citation Index (SCI) nmucrte koju KBaIMPHUKY]y MEHTOPE 3a BOhCHE TOKTOPCKE McepTaIje:

Hme n npe3ume: 1p Mua OmepamieBuh byudesaig

3Bame: BUIIIHN Hay4YHH CapaIHUK

HN3abpanu paoBy NpesioKeHOr MEHTopa:

1.

Omerasevié¢, M.; Matovi¢, Lj.; Ruzi¢, J.; Golubovic, 7.; Jovanovié, U.; Mentus, S.; Dondur,
V. Safe trapping of cesium into pollucite structure by hot-pressing method. Journal of
Nuclear Materials 2016, 474, 35-44. https://doi.org/10.1016/i.jnucmat.2016.03.006

. Omerasevi¢, M.; Ruzi¢, J.; Vukovi¢, N.; Jovanovi¢, U.; Mirkovi¢, M.; Maksimovi¢, V.;

Dondur V. Removal of Cs ions from aqueous solutions by using matrices of natural
clinoptilolite and 1its safe disposal. Science of Sintering 2016, 48, 101-107.
https://doi.org/10.2298/SOS16011010

. Omerasevi¢, M.; Ruzi¢, J.; Nedi¢-Vasiljevi¢, B.; BaScarevi¢, Z.; Bucevac, D. Orli¢, J;

Matovi¢, Lj. Transformation of Cs-exchanged clinoptilolite to CsAlSisO12 by hot-pressing.
Ceramics International 2017, 43, 13500-13504.
https://doi.org/10.1016/j.ceramint.2017.07.055

. Omeraevié, M.; Luki¢, M.; Savi¢-Biser¢i¢, M.; Savi¢, A.; Matovi¢, Lj.; BaScarevi¢, Z.;

Bucevac, D. Permanent disposal of Cs ions in the form of dense pollucite ceramics having
low thermal expansion coefficient. Nuclear Engineering and Technology 2020, 52, 115-122.
https://doi.org/10.1016/j.net.2019.07.001

. Omerasevi¢, M.; Bascarevi¢, Z.; Vujasin, R.; Devecerski, A.; Bucevac, D. Effect of Milling

Time on Mechanical Properties of Anorthite Obtained by Thermal Transformation of Ca-
LTA Zeolite. Science of Sintering 2022, 54, 349-358. https://doi.org/10.2298/SOS22033490

10


https://doi.org/10.1016/j.jnucmat.2016.03.006
https://doi.org/10.2298/SOS1601101O
https://doi.org/10.1016/j.ceramint.2017.07.055
https://doi.org/10.1016/j.net.2019.07.001
https://doi.org/10.2298/SOS2203349O

