HAYYHOM BERhY UHCTUTYTA 3A ®PU3UKY

[Ipenmer: Monba 3a mokpeTame MOCTYNKa 3a CTUIIalkhE 3Batha HAYYHU
CaBETHUK

C 003upoM Ja UCIyHhaBaM KPUTEPHjyMe MOTIHCaHe O] cTpaHe MUHUCTapCTBA
MPOCBETEe, HAYKE U TEXHOJIOMIKOT Pa3Boja 3a CTUIAC 3Barha HAYYHU CABETHHK,
moimMm Hayuno Behe MucTuTyTa 32 QU3MKy MOKpEeHE MOCTYIaK 3a MOj U300p y
HaBEJICHO 3BamC.

VY npuiiory 40CTaBJbaM:

1. Munubseme pyKoBoIMoIa MpojeKTa

2. Kparky Ouorpadujy

3. IIpernen Hay4yHE aKTUBHOCTHU

4. EnemeHTe 3a KBAIMTATUBHY OLIEHY HAY4YHOT JAOMPUHOCA

5. EnemenTe 3a KBAHTUTATUBHY OLIEHY HAYYHOT JOMPUHOCA

6. Criucak 00jaBJbEHUX paoBa U BbUXOBE KOIH]E

7. Ilonatke o nutupanoctu ca Web of Science u Google Scholar

beorpan, 09.12.2015.
C nomrToBameM

ap Mupjana I'pyjuh-bpojunn
BUILY HAYYHU CApPaJHUK



HAYYHOM BERY HHCTUTYTA 3A ®U3UKY

beorpan, 09.12.2015.

[Ipeamer: Mumbeme pyKoBOAHOUA NpojexTa 3a u3dop ap Mupjaune
I'pyjuh-bpojuyun y 3Bame HAy4YHH CABETHUK

Jlp Mupjana I'pyjuh-bpojunn 3anocnena je y Ilentpy 3a ¢u3uky yspcTor
cratba U HoBe Mmarepujane MHcTuTyTa 32 huszuky on meueMmobpa 1996. ronune.
AnraxoBana je Ha npojektuma 11145018 (HaHOCTpYKTYpHH MYJITH-
(pyHKuHOHANHM MaTepujam ¥ HaHOKOMNosuTH) W ON171032 (Dusuka
HAHOCTPYKTYPHHUX OKCUJHUX HaoMmaTepujajia U jJako KOPeTHCAHUX CHCTeMa)

C ob3upom Ha TO Ha HCIymaBa cBe ycioBe mnpensubene [Ipasunnuxom o
NOCMYNKY U HAQYUHy 6pe0H06ard, U KEAHMUMAMUGHOM  UCKA3UBAILY
HAYYHOUCTPANCUBAHKUX pe3ynmama ucmpaxcusada MUHUCTApCTBA NPOCBETE,
HayKe M TEeXHOJIOLIKOI pa3Boja, carjacaH caM ca IMOKpeTameM IOCTYyINKa 3a
u300p ap Mupjane I'pyjuh-BpojurH y 3Bambe HaYYHH CABETHHK.

3a cacras Komucuje 3a u3bop ap Mupjane [ 'pyjuh-bpojuns y 3Bame HayuHH
CaBETHHK Mpesia)keM KoJere: '

1. Axanemuk 3opan B. [Tonosuh (MucTuTYT 32 dDU3HKY)

2. np Maja llIhenanoBuh, Hay4yHu caBeTHHK MHCTHTYTA 3a PHUBHKY

3. Ilpod. np Munan Tanuh, pegosau npodecop Enextporexunyxor dakynrera
VuusepsutTeray beorpany. .

PykoBoaunau npojexkra

S

Axghemuk 3opan [TonoBuh,



ap Mupjana I'pyjuh-bBpojunn
buorpaduja

Jlp Mupjana I'pyjuh-bpojunn, pohena je 1970. ronune y Kparyjesiy, rue je 1989. 3apmmna
KparyjeBauky rumHaszujy, cMep TexHuyap Oamuctmuap. Jurmmomupana je 1996. roaune Ha
Opceky 3a ¢usznuky enekTpoHuky, CMep 3a eNeKTpOTEXHHUYKE MaTepujaje U TEXHOJIOTH]je
Enexrporexumukor daxynrera y beorpany. OpOpanuna je marucrapcky tesy "llpopauyn
MOJICKyJIapHUX BHOpanuja KiacTepa jeAHOCHOjHMX HaHOTy0a" Ha EmekrporexHUYKOM
daxyntery y beorpany, cMep EnekTpoTeXHHUKM MaTepHjadll W TEXHOJOTHjE, Y cCapalbu ca
JlaGopaTtopujoM 3a aHAIMTHYKY XeMmHjy W reoxemujy WHctutyra Bepnamckum Pycke
akameMuje Hayka. JlokTopcku paa moa HacioBoM "ONTHYKAa CIEKTPOCKONHja OKCHUIHUX
HaHompaxoBa" ojbOpanmia je Ha Enextporexnmukom Qaxyntety y beorpamy 16. oxToOpa
2008. ronguHe.

On 16. nenem6pa 1996. rogune 3amnocnena je y UacruryTy 3a ¢usuky, llenrap 3a pusuky
YBPCTOT CTama M HOBE MaTepujaie. Y 3Bame UCTPaKMBaU capaJIHUK M3abpaHa je 24. anpuia
2001. romunHe. Y 3Bame BUIIM HAy4YHH capagHuK u3abpana je 14. okroOpa 2009. ronune u
pensabpana 25.02.2015. ronune.

On 1996, ronune Ouna je aHraxoBaHa HEKOJIMKO Ipojekara MuHHCTapcTBa 3a MPOCBETY,
HayKy W TEXHOJIONMIKKA pa3Boj PemyOmmke CpoOuje: “Dmsmka matepmjaia” (1996-2000),
du3nka HUCKOJWMEH3MOHMX M HAHOMETAapCKUX CTpykTypa W Matepujana” (2001-2000),
1410476 “®Pusrka HUCKOAMMEH3MOHUX U HAHOMETapCKUX CTPyKTypa U marepujana’ (2006-
2010) u ox 2011. nHa mpojektmma OH17032 "®uszuka HAHOCTPYKTYPHUX OKCHJIHUX
MaTepHjaia M jako KOpeIUCaHWX cucTeMa' Ha KOMe je pyKOBOJWIA TOTIpojekToM "dusnka
HaHOOKCHTHUX MarHeTHUX Marepujana’ u NMnM145018 "HanoctpykrypHu
MyITH(QYHKIIHOHATHI MaTepHjaji 1 HAHOKOMITO3UTH', HA KOME j€ PYKOBOJMIJIA MPOjEeKTHUM
3ajanuMa y okBupy ¢ase "Teopujcku mpopadyHu U HyMepHUKe cCuMytanuje’ .

AXTHUBHO je yuecTBOBaia Ha cieachuM WHOBaIMOHMM TMpojekThMa: ,Ilpon3Boama
HaHOMpaxoBa YHUCTOT ¥ JOMUPAHOT aHaTaca BPXYHCKOT KBaJUTETa TOMONY COJI-Tel
texHonoruje (2008-2009) u IlpouwsBoama BHCOKOKBamuTeTHHX Tu(O, HaHOMpaxoBa
edukacHUX y GOTOKATATUTUYKO] pa3rpamy opranckux 3arahusada” (2012-2013).

Takohe je Owmma aHraxkoBaHa Ha cienehuM wmelyHapomgHuUM mpojekTUMa OuiaTepaiHe
capaame: "Raman Scattering and Photoluminescence from Semiconductor Nanoparticles"
(2004 -, ca MuctutyToM 3a (usuky uBpcTor crama byrapcke akamemuje Hayka), SCOPES
(2009-2012 - ca Muctutytom 3a ¢usuky nonumepa DepepanHuM TEXHUYKUM HHCTHTYTOM
[Mupux (ETH Zurich) IIBajmapcka), a ox 2014. roguHe aHrakoBaHa je Ha MPOjEKTy ca
Wuctutyrom Walter Meissner u3 Munxena (,,Competition between s-wave and d-wave
pairing channels and Fe -vacancy ordering in tetragonal B-Fel+xSe®).

VYdectBoBana je Ha eBporckuM mpojektuMa Controlling Mesoscopic Phase Separation —
CoMePhS (STREP FP6, No. 517039 (2007-2008)), Centre of Excellence for Optical
Spectroscopy Applications (OPSA-026283) in Physics, Material Science and Environmental
Protection, u okviru FP6 programa (2006-2009), a cana m mHa DAFNEOX - Designing



Advanced Funcionalities through controlled NanoElement Integration in Oxide Thin Films
Marie Sklodowska Curie npojexty H2020-MSCA-RISE-2014.

Ip Mupjana ['pyjuh-bpojunn 6aBu ce PamanoBom, pOTOITYMHUHECHIEHTHOM U HH(PPALPBEHOM
CTIIEKTPOCKOTIMjOM, Ka0 M CIIEKTPOCKOIICKOM EIIMTICOMETPH]jOM OKCHIHHX HAaHOIpaxoBa H
TaHkux ¢uimoBa. baBu ce pasBojeM Merona 3a CHMyJanWjy y OOJacTH ONTHYKE
CIIEKTPOCKOTIHj€ HAHOCTPYKTYPHUX MaTepHjajia, OJHOCHO HYMEPHUYKHM MOJICIOBAmHEM
BUOPALMOHKX CIEKTapa, Kao U pa3BojeM Mojielia 3a aHaIn3y IMOPO3HOCTH HAHOIIPAXOBa.

On 2013. romuHe axkTUBHO ce 0aBU TIPUMEHOM METOJa ONTHYKE CIIEKTPOCKOIHUje Y
ApxeoMeTpHju - HOBO] HAOYHO] OONACTH Koja ce OaBM TIPOy4YaBAKEM H OUYBAHEM
KyJATYpHHX Jo0apa MeTojama eKCIepHUMEHTAIHe (HU3WKe, U TO y OKBUPY TPOjEKTHOT
mukryca 2013-2015. Ounarepannor mpojekta "Scientific and technological cooperation
between Sapienza University of Rome and University of Belgrade in the area of Cultural
Heritage", xao u HOBOr mnukiyca OumnartepanHe capagame 2016-2018., koju je moTmucaH
n3mely MHcTuTyTa 32 Qhmsuky YHuBepsureta y beorany n Yausep3utera Canuenna y Pumy,
Uranmuja. Y OKBUpPY OBOT IpojeKkTa OaBM Cce€ TNpOoyYaBameM IMUTMEHaTa M JIPEBHHUX
KepaMHUYKUX MaTepHjajia MeTolama ONTHUYKe crekTpockonuje. KoopanHaTop je nHULMjaTHBE
u npojektHor npenyora SciTeCH - European Join Doctorate in Science and Tecnology for
Cultural Heritage, y oxBupy Marie Sklodowska-Curie Actions - Innovative Training
Networks (ITN)  (poziv H2020-MSCA-ITN-2016) y kome yuecTtByje 16 eBpOICKuX
YHHUBEp3UTETa M HEaKaJeMCKUX HHCTUTYLHja pPEJNeBaHTHUX 3a O0JIaCT MpoyyaBama U
KOH3epBaIyje KyaTypHor Haciieha y EBpornmn.

[Ty6nukoBana je mpexo 80 pamoBa (39 y mehynapomuum gaconmcuma ca ISI nucre)
koju cy murtupanu npexo 380 myrta (344 Oe3 ayrtommrara, mpema Web of Science), ca h -
¢dakropom 10, ogrocHo npeko 500, ca h - pakropom 13 (prema Google Scholar). Onpikana je
3 mpenaBarma 10 MO3UBY, 2 Ha Mel)yHApOJAHUM U jeTHO Ha CKYITy HallMOHAJHOT 3HAa4aja.

Koaytop je monorpaduje "Ontuuka cBojctBa HaHomatepujaia" (3. Jl. JoxdueBuh-
Mutposuh, M. J. lllhenanosuh, M. I'pyjuh-bpojuun, 3. B. [lonosuh), o6jaBibeHe y n3namy
WucturyTa 32 pusuky u Axagemcke muciu, 201 1. rogune.



HPEIVIEQ HAYYHO UCTPA’KUBAYKUX AKTUBHOCTHU

Hayuno uctpaxuBauka akTuBHOCT Ap Mupjane ['pyjuh-bpojunn Be3aHna je 3a ucTpaxuBama y
obOnactn (u3MKe YBpCTOr CTama HAKOH M300pa y 3Bamke BUIMIM HaydHu capajaHuk (2009.
roJiuHe) oJiBHjaja ce y TpH (3) ucTpakMBayKka mpasarna:

e Kapakrepu3zaiuja HAHOCTPYKTYPHUX MaTepujajia - MOJAEIOBamke ONTHYKUX CIEeKTapa
OKCHTHMX HAHOIIPaxoBa

e MoenoBame ONTUYKUX M MMOPO3HUX CBOjCTaBa HAHOCTPYKTYPHUX OKCHIA 32
(hoToKaTanMTHYKE IPUMEHE

e ApxeomeTpuja - IPUMEHA METO/Ia ONITHYKE CIIEKTPOCKOMH]je Y U3y4YaBamby U
3aIITUTH 00jeKaTa KyaTypHOT Hacieha

On nperxomHor m3bopa y 3Bamke Ap Mupjana ['pyjuh-bpojunn o6jaBmna je 30 HaydHmx
nyonukaiuja, o dera 18 mehynapogaux pagosa ca ISI nucte u jenqny Hayuny moHorpadwujy
HarMoHaHOT 3Ha4aja (M41). Oxpkana je 3 mpenaBama 1o no3uBy. KpaTka aHanmmsa pagoBa
Koje je myOImKoBaja y OBOM MEPUOY JaTa je y HaCTaBKY:

Kapakrepu3anuja HAaHOCTPYKTYPHHMX MaTepHujaja -
MOJeJI0BAK¢ ONTHYKHX CIIeKTapa
OKCHIHUX HAHONPAaX0Ba

Hp Mupjana ['pyjuh-BpojunH akTHBHO y4YecTByje y HCTPaXHBaWky HAHOCTPYKTYPHHX
Marepujajga, MOceOHO Yy pa3BOjy W TPHMEHH HYMEPHUYKHX Mojela 3a aHamsy WL u
PamanoBux, xao m MozenoBamy doTtomymuHecteHTHUX (DJI) cnekrapa, koju omoryhaBajy
CHCTEMATCKO MPOYYaBamke CTPYKTYPHUX H €IEKTPOHCKUX 0COOMHA BEIIMKOT Opoja pa3iimduTHX
HaHOMaTepHjajia, ca IUJbEM Ja ce MOTIyHHje pa3yMe KaKo yCIIOBM CHHTE3€ HaHOMaTepujalia
yTHUY Ha jKeJbeHEe KapaKTepUCTUKE U MOTeHIMjalHy npuMeny. p Mupjana ['pyjuh-bpojuun y
KOHTUHYMUTETY pa3BHja HyMEpHUYKe MOJENE U KOJIOBE, KOjU Cy 0 caja YCHEUIHO MPUMEHEHU
Ha IIUPOKY KJAcy HAHOCTPYKTYPHUX MaTepHjajia (HAHONpPaxoBe, KBAaHTHE Tayke, KBAaHTHE
JKUIIe, TAHKE CJI0jeBE M BHILIECIIOjHE CTPYKType). Ol peTxoiHOoT n30opa y 3Bame, ap Mupjana
I'pyjuh-bpojunn  je ycmemHo pa3BWwia W YHampeaWna HU3 HYMEPHYKHX MoJena |
OJroBapajyunx COQTBEpCKUX MpoIeaypa 3a MpoydaBame UYUCTHX H jgonupanux TiO,
HaHOCTPYKTYpa, ZnO HaHOMpPaxoBa, Kao U ZnSe HaHOCJIOjeBa.

Kapakrepuzanmnja ynctux u gonmupanux TiO; HaHompaxoBa CHHTETHCAHHMX COJI-
re;Ji METOA0M

i M. J. S¢epanovi¢, M. Gruji¢-Brojéin, Z. D. Dohéevié-Mitrovi¢, Z. V. Popovié
Characterization of Anatase TiO, Nanopowder by Variable-Temperature Raman
Spectroscopy
Science of Sintering, 41 (2009) 67-73



ii M. §éepanovié, S. Askrabi¢, M. Gruji¢-Broj¢in, A. Golubovié, Z. Dohcevi¢-Mitrovié,
A. Kremenovi¢ and Z.V. Popovic¢
Low-Frequency Raman Spectroscopy of Pure and La-Doped TiO, Nanopowders
Synthesized by Sol-Gel Method
Acta Physica Polonica A 116 (1) (2009) 94-102

Kanmunatkuma je mpuMeHOM MeTojie (GoHOCKOor orpanudema (MPO) crnpoBena JeTaibHY
aHaIM3y IOHAlllaka HajUHTeH3uBHUjer PamaHoBor E, Mona aHatac ¢ase y HaHOIIPaXOBUMa
TiO,, cunteTncanuM cois-rea Merogom. Ilonamame £, MoJa mociuequia je yTuaja (poHOHCKOT
OrpaHHYEeHba, yclie]] HAHOMETapCKUX TuMeH3Huja kpucramura (11-15 nm), anu u mpucycrsa
OpykutHe (aze y yszopumma. OBa Meroja Kapaktepusamuje omoryhmina je eneMeHTapHy
naeaTudukanmjy ¢asza v MpoieHy BeIMYMHE HAHOKPHUCTAINTA M cajpikaja OpykuTHe daze y
y30pLMMa Yy 3aBHCHOCTH OJ TlapaMeTapa CHHTe3e, YUMe C€ JOLUUIO J0 ONTHMHU3AIHje
mapameTapa rnpoieca CHHTe3e, Kao mro ¢y pH BpeaHOCT cpeauHe MpUiInKoM TpeBolema y rei,
Tpajame ,,cTapema’ Tena, TeMmieparypa, Op3umHa M BpeMme KainmuHaiuje. Koa momupaHmx
y30paka yCTaHOBJBEHO j€ J1a ¢y (PEKBEHTHH IOMepaj U mupewe £, Paman Moza nocnenuna He
caMoO HaHOJMMEH3Wja KpUCTajHWTa aHaTaca, Beh W Heype)eHOCTH WHIyKOBaHE IMPHCYCTBOM
OpykutHe (haze m La momanta y y3opIyMa aHaTtac HAaHONMpPAxXOBa JONMMUPAHUX JIAHTAHOBUM
jomnma (La’") y ocery om 0 mo 6 wt.%, Takohje cuHTeTHCAaHHX con-ren MerogoM. OBO je
notBpIMI0 ga jgomupame TiO, La’" jomuma moGosbmaBa (asHy M HAHOCTPYKTYPHY
crabunHoct TiO; mpaxoBa Ha BUCOKUM TeMIleparypama, Te nmoehaBa euKacHOCT KOHBEp3Hje
CBETJIOCTH, Kao W mMoBehame m crabuizamujy Temmeparype (a3HOr mpena3za aHaTac-pyTHIL.
UzBpmeno je mopeheme momena M®PO u mozena elacTUYHOT KOHTHHYyMa KOJU OIHUCYje
aKycTHuKe (OHOHCKE MOJOBE PETHCTPOBAHE Y HUCKO-(PEKBEHTHOM orcery (<40 cm™), koju
ce Takohe Moske KOpPUCTUTH 32 ofipehuBambe BETMUMHE HAHOYECTHIIA Y HAHOIIPaXOBUMA.

Kapakrepu3anmja anatac HaHONPaxoBa JONUPAHUX BAHATUjyMOM

M. Séepanovi¢, S. Askrabi¢, M. Gruji¢-Brojéin, A. Golubovié, Z. Doh&evié-Mitrovié, B.
Matovic¢ and Z.V. Popovié

Raman study of vanadium-doped titania nanopowders synthesized by sol-gel method
International Journal Of Modern Physics B 24(6-7) (2010) 667-675

Hp Mupjana ['pyjuh-bpojunn mnpoydaBana je HaHompaxoBe TiO, mpousBeneHe cO-reln
CHUHTE30M (YUCTE U JONHpaHe BaHAJAMjYMOM) T/I€ j€ UCIIMTUBAH YTHIIA] YCIOBa TeMIepaType u
Tpajama Mpoleca KaJlMHAIMje Ha HBUXOBE CTpPyKTypHe Bapujauuje. Ilpumenom Pamanose
CIIEKTPOCKOIM]j€ YCTAaHOBJBbEH j€ BEJIMKU YTHUIIQ] TEMIIEpaType U Tpajama Mpoleca KajlliHaluje
Ha ITIOHAllalke HajuHTeH3uBHHjer PamaHoBor E, Moza, JNOK c€ KOJ HENONMPaHHX y30pakKa
MoKa3aJio Jia OBOT yTHIaja CKOPO U J]a HeMa.

IIpuMeHa cnieKTPOCKONCKe eIMNCOMEeTPHUje Y KapaKTepU3aluju aHaTac
HAaHOMpPaxoBa

M. Scepanovi¢, M. Gruji¢-Broj&in, M. Miri¢, Z. Doh&evi¢-Mitrovié and Z.V. Popovi¢
Optical Characterization of Laser-Synthesized Anatase TiO2 Nanopowders by
Spectroscopic Ellipsometry and Photoluminescence Measurements

Acta Physica Polonica A 116 (4) (2009) 603-606

Kapakrepusanuja HaHOIIpaxoBa METOJOM CHEKTPOCKOIICKE EIMIICOMETHje, Ka0 U HyMEPUYKO
MOJICTIOBabe SKCIIEPUMEHTATHUX pe3ysTata OWIM Cy HpeAMeT UCTpaxkuBama Ap MupjaHe
I'pyjuh Bpojunn. Kannunatkuma je MpUMEHOM CIIEKTPOCKOIICKE eluIcoMeTpuje oapelhnpaia



TUENEKTPUYHY (YHKIH]Y Jlacepcku cuHTeTucaHnx Ti0, HaHOMpaxoBa y €HEPreTCKOM OICETy
oxn 1,5 1o 6 eV Ha coOHOj TemmepaTypu. YcariamaBameM APYror U3BOJa EKCIIEPUMEHTAITHO
I00MjeHuX CIeKTapa ca oAroBapajyhum aHamuTUIkuM oO0NMKOM oBHX (yHKIH]ja, oapehene cy
SHepTHje Koje OJroBapajy pa3iIuuuTHM Mel)y30HCKUM eNeKTPOHCKUM TpenazuMa y anarac TiO,
HAHOTPAaXOBUMa W YCTaHOBJCHO Jla C€ CHEpruja Koja ce MOXE MPUITUCATH HHIUPEKTHOM
npena3y n3mel)y BaeHTHe U MPOBOHE 30He MoBehaBa ca CMambEeHEeM BEJIMUNHE KPUCTAINTA.

Moaudpukanuja meroge GOHOHCKOT OrpaHUYeha 32 Jpyre CTPyKType THTAHUjyM
AUOKCHIA

A. Kremenovi¢, M. Grujic Brojcin, A.-M. Welsch, P. Colomban

Heterogeneity in iron-doped titania flower-like nanocrystalline aggregates: Detection of
brookite and anatase/rutile size-strain modeling

Journal of Applied Crystallography 46 (6) (2013) 1874-1876.

Mogen ¢oHOCKOT OrpaHHuYerha MOAU(DUKOBAH je 3a MPUMEHY KOJ HAaHOKPHCTAIHUX arperara
TiO, nommpanux rBoxhem, rae je pasMarpaH yTHIAj TONKpama rBokeM Ha 1mojaBy Tpu ¢asza
TiO, y paznuunzum y3opuuma. p I'pyjuh-bpojunn je mogoduxosana u npumenuia MPO nHa
anatac u pytuan (3D M®O nHa chepHe HaHouecTuile aHartaca 1 2D M®PO Ha HaHOXHIIE
pyTuia), okas3aBllli J1a ce MoBe3uBambeM pesyirata Pamanose ciekrpockonuje 1 XRPD moxe
OCTBapUTH KBaJIUTETaH YBUJA Y MOP(}OJIOTH]Y U XETepOreHOCT HaHOKpUCTaIHUX arperata TiO,
Ooratux OpyKHTOM, ca MaJlUM KOJIMYMHAMa aHaTaca M pyTWia, Yydja 1ojaBa je KopesucaHa ca
KOHIIEHTpaIjoM fomnanta Fe.

Hperﬂeuﬂn paaoBu u3 00J1aCTH ONITHYKE KapaKTepmaunje OKCHIHHUX
HaHOIIpaxoBa

i M. Grujié-Brojéin, M.J. Séepanovié, Z.D. Dohcevié¢-Mitrovié and Z.V. Popovié
Use of Phonon Confinement Model in Simulation of Raman Spectra of Nanostructured
Materials
Acta Physica Polonica A Vol. 116(1) (2009) 51-54

ii ~ Z.V.Popovié, Z. Doh&evi¢-Mitrovié, M. S¢epanovié, M. Grujié-Brojéin and S.
Askrabié
Raman scattering on nanomaterials and nanostructures
Annalen Der Physik 523(1-2) (2011) 62-74

i Maja Séepanovi¢, Mirjana Grujié¢-Brojéin, Zorana Doh&evi¢-Mitrovié, and Zoran V.
Popovié
Investigation of vibrational and electronic properties of oxide nanopowders by
spectroscopic methods
Journal of Physics: Conference Series 253 (2010) 012015

3axBasbyjyhu no3HaBamy BEIMKOI Opoja eKCIEpUMEHTATHUX TEXHUKA U HyMEpPUUYKUX Mojena
3a aHanmu3y pesyjiTara J0OMjeHHX HUXOBOM IPHMEHOM, Kao U TEOPHUJCKOM H3ydyaBamby
ONTUYKUX KapaKTEPUCTHKA BEIMKUOT Opoja OKCUIHUX HaHOIMpaxoBa, Ap Mmupjana ['pyjuh-
Bpojuunn je gana 3HauajaH JOMPUHOC Y 00jeIMbaBalky Ca3Hamba O YTUIA]y METOJa CUHTE3€ Ha
OITHYKA CBOJCTBA OKCHUIHMUX HAaHOIIPAXOBa, MOCEOHO YUCTOT M JonupaHor aHataca. O0jaBibeHa
cy 3 mperenHa pajga y MelyHapoJHHM YacolMCHMa, OJf KOjuX 2 MO IMO3WBY, Y KOjUMa ce
JIETAJLHO OIUCYjy pa3nuyutu acrnektd npumeHe M®PO Ha PamaHoBe CHeKTpe OKCHIHUX
HaHOIPaXoBa.

MoHorpaguja HaHOHAJIHOT 3HAYaja



Z. D. Dohéevié-Mitrovié¢, M.J. Séepanovi¢, M. Gruji¢-Brojéin, Z. V. Popovi¢
"Opticka svojstva nanomaterijala”
Institut za fiziku, Akademska misao 2011.

Ha ocHOBY BHIIETOIUIIHNX MCTPAKHBAKHA ONTHYKUX CBOjCTaBa OKCHIHHUX HAaHOIIPAXOBa, Kao
1 JoKTOpcke aucepranuje ap Mupjane ['pyjuh bpojunn, Hacrana je u monorpaduja "OnTuuka
cBOjcTBa HaHoMmarepujayia", umju je xoaytop u ap ['pyjuh-bpojuun. ¥ oBoj monorpaduju
CakeTe Cy TEXHHMKe ONTHYKE KapaKTepHu3allje U HYyMEpHUYKOI MOJIeJIOBama, Ca JeTabHOM
pa3pazoM METOJI0JIOTHje U BeoMa €AyKaTHBHUM M WIyCTpaTUBHUM pe3yiaTatuma. PamaHoBa n
(hOTOTYMUHECIICHTHA CIIEKTPOCKOTHja, WH(pPAIpPBEHA CIIEKTPOCKONHja W CIEKTPOCKOTCKA
SJIMIICOMETPHja M HUXOBE NMPUMEHE Yy KapakTepuzanuju yuctux u gomupanux TiO; u CeO,
HaHONpaxoBa, KAa0 M MEXaHWYKW akTuBuUpanux ZnO HaHONpaxoBa, pa3MaTpaHe cy Yy
KOpelaluju ca pesyiratuma no0ujeHnM IpyruM Mertonama, kao mro cy XRD, SEM, AFM,
TEM, BET wurtn.

MojesioBame ONTHYKUX U MOPO3HUX CBOjcTaBa YHUCTOT U Aonmupanor CeO;

Z. V. Popovi¢, M. Gruji¢-Broj¢in, N. Paunovi¢, M. M. Radonji¢, V.D. Aratjo, M. 1. B.
Bernardi, M. M. de Lima, A. Cantarero

Far-infrared spectroscopic study of CeO2 nanocrystals

Journal of Nanoparticle Research 17(1) (2015) 1-7

Y oBoM pany ap ['pyjuh-bpojurin mnpuMeHuna je CBOje BHIIEXOAWIILE WCKYCTBO Y
MO/JIeNIOBaky HH(PAPBEHHUX CIIEKTapa OKCHIHUX HAHOMPAaXxoBa METOAaMa e(eKTHBHE CpeNHE
(Brugemann-oB u reHepanmcanun Brugemann-oB Mozen, KOju YKJbydyje Tapamerpe
nopo3Hoctn Matepujana). Crektpu mopo3Hux HaHompaxoBa CeO; (YHCTHX W JONMUPAHUX
0aKpoM) MOJICIOBAaHM OBHM METOJ[aMa, KaKo OM ce yCTaHOBHO YTHIIa] KOHIICHTpAIKje TOTaHTa
Ha onTHYKe (POHOHE M HUXOBY I'yCTHHY cTama. OBO je, KOIMKO je Hama MO03HATO, MPBU pal y
KOME Ce JIeTaJbHO M CHCTEeMAaTHYHO TpeTupajy uHppanpseHu crnektpu CeO, HaHOTpaxoBa
MeTo/1amMa epeKTUBHE CPEINHE.

Kapakrepuszanmnja ZnO nHanompaxoBa: Mmomu¢pukanuja MPO u pe3oHAHTHO
PamanoBo pacejame

i M. Séepanovi¢, M. Gruji¢-Brojéin, K. Vojisavljevi¢, and T. Sreckovié
Defect induced variation in vibrational and optoelectronic properties of nanocrystalline
ZnO powders
Journal of Applied Physics 109 (2011) 034313

ii M. Séepanovi¢, M. Gruji¢-Brojéin, K. Vojisavljevi¢, S. Bernik and T. Sre¢kovié
Raman study of structural disorder in ZnO nanopowders
Journal of Raman Spectroscopy 41 (2010) 914-921

Hp Mupjana ['pyjuh-bpojunn je mana 3HadajaH JOMPUHOC aHATM3U aKTHBHPAHHUX MPAaxoBa U
CHHTEpOBaHMX Kepamuka ZnO, Kako OM ce MCIHTajJe BPCTE CONCTBEHUX nedeKaTa M mpumMeca
YBEIEHUX TOKOM IIpolleca MEXaHWYKe aKTHBaluje. PaMaHOBa CIEKTPOCKOMMja MPUMEHEHA je
3a UCTPAXKUBAKE CTPYKTYPHUX U CTEXMOMETPH)CKUX MIPOMEHa Ko/ akTuBUpaHux ZnO mpaxosa
y 3aBUCHOCTH O]l BpeMeHa aKTuBaluje W u3bopa amaparype. Ha Ha ocHoBy Hymepuukux
cumynamyja, redshift m mmpeme PamanoBux MomoBa mpBOT pena EMEh g E(LO),
KapakTepucTHyHuX 3a ZnO, KoJI aKTUBHpPAHUX IIpaxoBa IpuIucaHu je mnosehaHoj
HeypeheHOCTH IPOy3pOKOBaHO] MEXaHUYKUM MJIEBEHEM, NpaheHOM CMamemeM KOoperaluoHe



nyxuHe. OBaKBO TIOHALIAKkE YCIEHIHO je MPOydYeHO MpuMeHoM MoaudukoBane M®PO
(yxbyden je edekar anusorporuje Brillouin-oBe 30me). Tako mnponemeHa npomeHa
KOHIIEHTpamyje nedekara y3 Mo3HaBambe OJHOCa KapakrepucTHuHux Mmonosa E1(LO) / EMen,
yKazalla je Ha KHCeOHMYHE BaKaHIMje Kao joMuHaHTHE aedekte. [lomatHu Paman MonoBu Ha
~510 u 550 cm’' y chmekTpuMa aKTHBHPAHMX IpaxoBa MPHUIIMCAHH Cy BHOpammjama
MOBPIIMHCKUX ONTHYKUX (POHOHA, KOje ce jaBJhajy Ha rpaHHIaMa 3pHa m3mely ynrpaduHuX
HaHOKpHcTanmuTa U Heypehene obnactn y ZnO HaHOKpucTanmuTUMa. KaHaumaTkuma je oBe
MOJIOBE YCIIEIIHO MOJEJOBala MpPeKo AueNeKTpuuHe (yHKIMje W IOpPO3HUX CBOjCTaBa
aKTHUBMpAHMX IIpaxoBa YycieJ MpPUCYCTBAa BakaHIMja, ILITO je YyKa3ajJo Ha MnoBehame
KOHIIEHTpalyje Jedexarta ca BpeMEHOM akTHBaluje y BuOpo-miuHy. [loBehame BpemeHa
aKTUBaIlMje y TUIAHETaPHOM MITMHY JIOBEJIO je JI0 M3BECHE pelakcaimje y mpaxoBuma, rnpahexe
CMamkeHhEeM KOHIIEHTpAIlMje CONCTBEHUX Jieekara, alli M 1M0jaBOM yBeJeHHX jaedekaTa ycies
KOHTaMUHaIMje Y IIMPKOHH]YMCKHM TOCy/1amMa 3a MIICBEIbE.

YTunaj Heypel)eHOCTH Ha ONTHYKA W EIIGKTPOHCKA CBOjCTBA akTHUBUpaHUX ZnO
UCTIUTUBAH j€ TPUMEHOM (OTONYMHHECIICHTHE CIEKTPOCKONHje U  CHEKTPOCKOIICKE
emuncomerpuje. IlpemnmokeHa je W3MEHEHAa HMHTEpPIIPETAlMja PE30HAHTHOT —TI0jadarsa
PamanoBor pacejama TpBOT W JAPYror peia y BucokoHeypehennmMm ZnO HaHOMpaxoBHMA.
JletasbHa aHanu3a pe3oHaHTHOr PamaHoBor edexra y ZnO H3a3BaHOI JTACEPCKUM 3padyeHeM
SHEepruje Mame O]l EHepreTCKOr Ipolena jaja je 3HauajHe MH(opMaliuje O eeKTPOHCKUM
CTalbuMa yHyTap eHeprerckor mnpouena ZnO HaHOMpaxoBa. Y OUEHO je CHCTeMAaTCKa 3aBUCHOCT
jauuHe eneKTpoH-(OHOH ClapuBama O] KopeJalroHe Iy )KHHE KOja 3aBHCH 0J1 HeypeleHocTn
Kkpuctanue pemietrke ZnO.

Kapakrepu3anuja ZnSe HaHOC/I0jeBa MPUMEHOM CHEKTPOCKOIICKE eJIUNCOMeTpHje

M. Scepanovi¢, M. Gruji¢-Brojéin, D. Nesheva, Z. Levi, I. Bineva and Z.V. Popovié¢
Characterization of ZnSe Nanolayers by Spectroscopic Ellipsometry
Acta Physica Polonica A 116 (4) (2009) 708-711

VY okBHpy OBUX HCTpaxuBama Jp Mupjana [pyjuh-bpojunn OGaBuma ce MoneroBameM
SIMTICOMETPH]CKUX CreKTapa ZnSe HaHocnojeBa. [loka3anana je ma ce Moxe moctuhu 100po
cllarame eKCIEePUMEHTATHUX W MOJCIIOBAHMX EJHMIICOMETPHjCKUX CIIeKTapa Kama ce ZnSe
HAHOCJIOjeBH TPETUPAjy Kao MOJMKPHCTAIHM MaTepujal MOJENOBAH Kao CMeEIIa ITOPO3HOT
kpuctaiHor ZnSe u amopduor ZnSe, mpumeHoM Bruggeman-oBor mojena edekTuBHE
cpenune. [lokazano je na CE moxe naTu BeoMa KOpucHEe HH(pOpMAIHje 0 KPUCTATHYHOCTH U
HaHOCTPYKTYpU TIOJYNPOBOJHUYKUX TaHKMX cjojeBa. Pe3yntatm no00MjeHHM MNPUMEHOM
CIIEKTPOCKOIICKE EIMIICOMETpHje YKa3aau ¢y Ha noBehame yzena amopdHe (ase pHu cCMambemny
nebspuHe ZnSe cioja, MTO je OWIO y J0OpPOj CarlacCHOCTH ca pe33jiTaTUMa JI0OWjeHUM
npumenoM ADM, PamaHOBOT pacejama U ONTHIKE TPAHCMUCH]E.

MogesioBambe ONTHYKHUX M IIOPO3HUX CBOJCTABA
HAHOCTPYKTYPHHMX OKCH/A 32 (POTOKATAJIMTHYKE PUMEHE

VY OICeXHUM UCTPAKUBAHIMA PA3IMIUTUX OKCHIHUX HAHOIPAXOBa, CHHTETUCAHUX COJI-TET U
XUAPOTEPMATHOM METOJOM ca LWJbeM Jla C€ BapHjallljoM Iapamerapa CHHTe3e H00ujy
¢dbotokaranuzaTopu edUKacHM y Jlerpajanuju OpraHckux 3arahuBaua (Kao IITO Cy
(dapmarieyTcka jeaMBbEeHa, METONMPOJIOA W arjpas3ojaM, pa3Hu TECTHIUIN, XEpOWUIUAH U
oprancke 00je), KaHIWJaTKHIBa je y3ena ydemhe y ekcnepuMeruma PamaHoBe u



(boTOMTyMUHECIIEHTHE CIIEKTPOCKOIHUje, Ka0 U HyMEPHYKOM MOJIENIOBaY EKCIEPUMEHTATHUX
cnekrapa. Iloce6Ho, np Mupjana ['pyjuh-bpojunn je pasBuiia u yHarpeauiaa MOJCIOBAHE
MOPO3HUX CBOjCTaBa HAHOIPAXOBAa, IITO CE IMOKA3aJI0 KAa0 ECEHIMjATHO IPU KOpEIHCamby
MOpP(}OJIOMIKIX CBOjCTaBa HAHOIMPaxBa ca BHUXOBOM (hoTOKaTanmuTHIKOM akTuBHOIIhy. Ha Taj
HA4YMH Cy BapHjaldjoM M MPAaBHJIHUM M300pOM OAroBapajyhux mapamerapa CUHTE3€ J100MjeHU
HaHOIIPAXOBU YIOPEIUBH WU 00JbH 01 KOMeplinajarHoT (poTokaranusaropa Degussa P25.

MopenoBawe ONTHYKUX M NMOPO3HHUX CBOjCTaBa HAHOCTPYKTYPHHX OKCHIA 3a
(oroxkaTamuTHUKe MpUMeHe

i A. Golubovi¢, N. Tomi¢, N. Fincur, B. Abramovi¢, 1. Veljkovi¢, J. Zdravkovi¢, M.
Gruji¢-Broj¢in, B. Babi¢, B. Stojadinovi¢, M. Séepanovi¢
Synthesis of pure and La-doped anatase nanopowders by sol-gel and hydrothermal
methods and their efficiency in photocatalytic degradation of alprazolam
Ceramics International 40(8) (2014) 13409-13418

Ii  Gruji¢-Broj¢in, M., Armakovi¢, S., Tomi¢, N., Abramovi¢, B., Golubovié, A.,
Stojadinovié, B., Kremenovic¢, A., Babi¢, B., Doh¢evi¢-Mitrovié, Z., ééepanovié, M.
Surface modification of sol-gel synthesized TiO, nanoparticles induced by La-doping
Materials Characterization 88 (2014) 30-41.

iii  A. Golubovié¢, B. Abramovi¢, M. Sc’epanovié, M. Gruji¢-Brojcin, S. Armakovié, 1.
Veljkovi¢, B. Babi¢, Z. Doh¢evié-Mitrovi¢, and Z. V. Popovic¢
Improved efficiency of sol-gel synthesized mesoporous anatase nanopowders in
photocatalytic degradation of metoprolol
Materials Research Bulletin 48 (4) (2013) 1363-1371.

v M. Sc’epanovic’, B. Abramovi¢, A. Golubovi¢, S. Kler, M. Gruji¢-Brojc¢in, Z. Dohcevié-
Mitrovi¢, B. Babi¢, B. Matovi¢, Z. V. Popovi¢
"Photocatalytic degradation of metoprolol in water suspension of TiO, nanopowders
prepared using sol—gel route"
Journal of Sol-Gel Science and Technology 61 (2012) 390—402

v A. Golubovi¢, I. Veljkovi¢, M. Séepanovi¢, M. Gruji¢-Brojéin, N. Tomi¢, D. Mijin, B.
Babi¢
Influence of some sol-gel synthesis parameters of mesoporous TiO, on photocatalytic
degradation of pollutants
Chemical Industry and Chemical Engineering Quarterly OnLine-First Issue 00 (2015)
20-20

vi  A. Golubovié, B. Simovi¢, M. gc’epanovic’, D. Mijin, A. Matkovi¢, M. Gruji¢-Brojcin,
B. Babi¢
Synthesis of anatase nanopowders by sol-gel method and influence of temperatures of

calcination to their photocatalitic properties
Science of Sintering 47(1) (2015) 41-49

Ip Mupjana ['pyjuh-bpojunn je mana 3HavajaH JOMPUHOC YCIENIHO] MpUMeHH PamaHOBe
CTIIEKTPOCKOTIH]j€ 32 KapaKTepHU3allljy YUCTHX U TOMMPAHUX HAHOMPAXOBa THTAHHU]YM JUOKCHIA
CHHTETHCAaHUX COJI-TeT M XUAPOTEPMATHOM METOJO0M, HAMEHEHHX 3a (POTOKATAIUTHUKY
pasrpaamy opraHckux 3arahuBaua. U3 pesynrata mepema PamanoBor pacejama oxpehene cy
JOMUHAHTHE (pa3e y CHHTETHCAHHM HaHOIIPAaXOBHUMa, JIOK Cy JHUMEH3Hje U Halpe3ama y aHaTac
HaHOKPHCTAIIMTHIMA TIpolielheHe mnpumeHoM M®PO Ha wm3mepene Paman cnektpe. OBu
eKCIIEpUMEHTATHU Pe3yJTaTH Cy TMOKa3adu Ja cy cBU cuHTetucanun 110, y3opuu
HAHOKPHUCTAJIHK, Ca JIOMHHAHTHOM aHatac (a3oM M MaluM cajpkajeM Opykuta. PamanoBa
cneKTpockonuja Takohe je kopumiheHa 3a JeTeKToBamkbe W ojapehuBame crenupuIHnx
nospmuHCcKUX Tpyna (CH, OH rpyme) 3HadajHux 3a mporec GoToKaTaimuse, ypKoc TOME MITO



C€ Y TOM CIIEKTPAIIHOM PETHOHY jaBJba MHTEH3WBHA ()OTOJIYMUHECIICHIIN]jA. 3aMaXkKeHo je J1a je
Moz Ha ~3700 cm™, mpumucan BHGpammjaMa CIOGOXHMX XHAPOKCHIHHX TPYNa aKTHBHHX Y
nporecy GoTokaranuse, MPUCYTaH KOA YHUCTUX U y30paKa JONHPaHHUX JIAHTAHOM KOjH MOKa3yjy
HajBehy (oTokaTanuTHYKy aKTHBHOCT.

Vr1umaj nomupama Ha €HEPreTCKU MpOoLeN M EeHepruje eIEeKTPOHCKUX Iperias3a Ip
Mupjana ['pyjuh-bpojunH wncnuTHBana je NPUMEHOM CIEKTPOCKOIICKE EIUIICOMETpPH]E.
Ananmsa pesysiTata IOKasaja je IOCTOjarbe TUPEKTHOT EJICKTPOHCKOT Ipea3a y CBHM
cuHreTcanuM Ti0, HaHONpaxoBUMa, Kao U Ja MIMPHUHA JUPEKTHOI €HEPreTCKOor Mpolena y
IpaxoBUMa JONUPAHUM JIAaHTAaHOM pacTe ca nosehawmeM koHueHTpauuje La nomanta y TiO;
300T mpucycTBa JlaHTaHoBOT okcuja La,Os. 3a morpebe oBe ananmuse ap Mupjana ['pyjuh-
Bpojunn pazBuiia je opuruHaiHu coTBeEp.

[Tocebno 3Hauajan nompuHoc ap Mupjane ['pyjuh-bpojunn mpencrasibajy aHammse pesyirara
Mepema MOpO3HOCTH HaHompaxoBa TuTaHujyM anokcuna. Ocum BET u BJH merone, koje cy
yoOuyajeHe y aHajau3u 1mopo3HoctH, ap ['pyjuh-bpojunn je mopos3He cTpyKType CHHTETHCAHUX
npaxoBa aHanmusupaia npumeHom CPS (Corrugated pore structure) Mopena, 3a KOjH je
Kpernpasia HyMEpU9YKH MOJe] W pa3Bwia onroapajyhm opurmaamam codreep. Ha ocHoOBy
CPSM mponewmuBan je 13B. haktop "BujyraBoctu' (fortuosity factor), xoju naje nadopmaiyje
O IOBE3aHOCTU IIOpa, OJHOCHO OINMUCYje TPAHCHOPTHY IUHAMUKY IOPO3HE CPEIUHE, YUMe
nocpeaHo ojapehyje Bpeme GoToOKaTAUIMTHIKE PeaKIlyje, BeoMa 3HauajaH rmapaMerap y aHalu3u
(hoTokaTanTMTUYKE aKTHBHOCTHU MOPO3HUX MarepHjasia. Tpeda HalOMEHYTH Ja ce 0Baj MOJIeT U
coTBEp, KOjU C€ YCIEIIHO KOPUCTE 3a MOJEJOBalE€ IMOPO3HHX CBOjCTaBa HAHOMpaxoBa
TUTAHUjyM JHOKCH/Ia, MOTY KOPHCTUTH U 3a JIpyTe TOpO3HE MaTepujae.

Ha ocHoBy oBHX pe3ynrara, moOoJseiraHa (POTOKAaTATUTHYKA CBOjCTBA YHCTHX H
nonupannx TiO, HaHONpaxoBa TMpPHUIIMCAaHA Cy MAamoOj AWMEH3WjH HaHOdYecTHIa, Behoj
cennWIYHOj TOBPIIMHU M 3allpeMUHH IO0pa, Kao W Behoj KOMIUIEKCHOCTH TTOpO3HE
crpykrype. IlpucyctBo wn3onoBaHMX (CIOOOMHHMX) XHIAPOKCHIHHX TpyHa Kao H3y3€THO
aKTUBHUX TO3WIIMja Y MaTepHjaiy, peructpoBaHo je y TiO, HaHONpaxoBHMa ca HHUCKAM
caapxkajeM La, koju mokasyjy HajBehy akTHBHOCT y Jerpajamyju METOIpoJiona. Y OBOj
CTyAMjU Takole je MOoKa3aHO Ja MPUMEHOM METOJAE CIEKTPOCKOIICKE EIMIICOMETPUje MOXKe
outu oxpehena Bpcra enekTpoHckor mpenaza y TiO,. AHanm3a oBHX pe3yiTara IMOKazyje
MOCTENIEHN pacT EHEpPreTcKor Impolena ca JONUpPameM, INTO MOXe OWTH IPUIIMCAHO
Mo uduKanuju nospimuHe HaHoyectuna TiO,, mto je u notBpheno STM-STS mepemnma.

KpakTepu3zauuja HaHonpaxoBa OPyKHTa CHHTETHCAHUX XHIPOTEPMATHOM
MeTOo/10M

i N. Tomi¢, M. Gruji¢-Brojcin, N. Fincur, B. Abramovi¢, B. Simovi¢, J. Krsti¢, B.
Matovié, M. Séepanovié
Photocatalytic degradation of alprazolam in water suspension of brookite type TiO,
nanopowders prepared using hydrothermal route
Materials Chemistry and Physics 163 (2015) 518-528

Hoga ucrpaxuBama 3amodera cy Tokom 2013. roaune, ca mubeM Ja ce HaHONpax OpYyKHTa,
Hajpehe W HajMame CHHTETHCAHE W WCIUTHBAaHE MOIU(UKAIMje THTAHUJyM IHOKCHIA,
CHHTETHILEC PETATHBHO jeHOCTABHOM METOJOM Kao IITO je XyJapoTepMaliHa CHHTE3a, Te J1a ce
KOHTPOJIOM M MaXKJbUBUM H300pOM MapameTapa CHHTE3e N00Wjy HaHOMPaxoBHU onapeheHux
KapakTepUCTHUKA, KOju OW CBOjOM e(UKacHOIINYy MOTJM Ja KOHKYPHIIY JAPYTUM JIBeMa
moaupukanujama TiO,, kao u komepijarauM TiO; poTokaTanuzaropuma.



Kapakrepusauuja TiO;/ WO3 npeBiiaka CHHTeTHCAHMX IJIa3Ma
€JIeKTPOJIUTHYKOM OKCHIALIHjOM

D. Marin¢ev, M. Gruji¢-Brojéin, S. Stevanovié, M. Radovié. M. Séepanovi¢, Z.D.
Dohcevi¢-Mitrovié

The Raman spectroscopy of TiO,/WO; coatings formed by plasma electrolytic
oxidation

2nd Conference of The Serbian Ceramic Society, Programme and the book of
abstracts 2CSCS-2013. June 5-7. 2013, Belgrade Serbia

Hp I'pyjuh-bpojuns je ka0 MEHTOp AOKTOPCKHUX cTyauja mp Janujene Mapunues, 3ajeiHo ca
KaHIMJATKUEOM 3amodesia NpoydYaBamke TUTAHUJYM TUOKCHAHHUX TpeBiaka TiO/WOsy
aHatac ¢a3u. Meronama PamanoBe 1 (hOTOTYMHHECIIEHTHE CIIEKTPOCKOIIHj€ U CIIEKTPOCKOIICKE
eJIMIICOMETPH]jE, Y OKBHPY HUCTPAKMBamba OKCUAHUX IIpEBJaKa 3a (pOTOKaTaJIUTHUKE MPUMEHE,
JIeTaJbHO ce pa3Marpajy (POHOHCKA M €JIEKTPOHCKA CTPYKTYpa OBUX IpEBJIAKa, ca IIMJbEM Ja ce
YCTaHOBM KakaB YTHIAj] WMMajy CTPyKTypa TMpeBiaka W ydemhe BoidpaM TPUOKCHUAA Y
(hoToKaTaNUTUYKO] Ierpajalyji opranckux 3arahjuBada (rpe cBera (hapMareyTCKuX jeInbemha
METOMNPOJIONIA U ANIMPa30IaMa).

IpenaBame no Mo3uBy U3 00/1aCTH ONTHYKE KAPAKTEPHU3aLHje OKCHIHUX
HAHONPAaXoBa

M. Gruji¢-Brojéin, M. Séepanovi¢, Z.V. Popovié

Numerical Models in Analysis of Morphological Properties of Oxide Nanopowders
SFKM, The 19th Symposium on Condensed Matter Physics , November 09-11, 2015,
Belgrade, Book of Abstracts p.2

Hp I'pyjuh-Bpojunn oBe roguHe je oapikana mpelraBame Mo MO3UBY Y KOME je MPeACTaBIbeH
Mperse]l HyMEpUIKUX CUMYJIalja Koje Cy pa3BHjeHe M KOpHITNeHe 32 MOJICIOBakhE ONTHUKHX
U TIOPO3HUX CBOjCTaBa OKCHIHHX HAHONPAxoBa, ca aKIEHTOM Ha NMPHUMEHY OBUX METOJa Y
IM3ajHy HaHOMaTepHjaja ca CHenu(UIHAM CBOjCTBUMA 3a TMPAKTHYHE TIPUMEHE Y
(dOoTOKATATMTUYKO] Jerpajanuju opraHckux 3arahuBada ((apmareyTcku, TECTHUIHIN,
xepounman).

IIpumeHa MeTo0/1a ONITHYKE CIIEKTPOCKOMHUje
y 3alITUTH KYJITYPHHUX 100apa

Hp Mupjana ['pyjuh-bpojunn 3amouena je 2013 akTHBHOCTH y HOBOj Hay4HO] OONacTH -
ApxeoMeTpuju. ApxeoMeTpuja je Hay4yHa IUCHUIUIMHA Koja ce 0aBM HCIHTHUBAKEM U
TyMa4demeM CBOjcTaBa o0jekaTta KyJITypHOT Hacieha (apXeonomknx MaTeprjaia 1 YMETHUIKHX
Jienia) MeTojamMa M TeXHUKaMa MPUPOIHUX M TEXHHYKUX HayKa. Y OKBHUPY OBE aKTHBHOCTH, AP
I'pyjuh-bpojunn nmpumeHusa je MeToae ONTUYKE CHEKTPOCKONHje y O0JIaCTU MmpoydvaBama U
3alITUTE KyIATypHHUX Jao0apa, moceOHO mUrmMeHata M OOjeHHMX IMOBPIIMHA M apXCOJIONIKUX
kepamuka. Metone PamanoBe, mH@panpBeHe M (QOTOIYMUHECHEHTHE CIIEKTPOCKOINHUjEe Ip
I'pyjuh-Bbpojunn kopucTHiia je y HCTUTHBAKY apXeOoIOMKUX KepaMuKa ca IUJbeM Ja ce J00Hujy
npenu3Huje UHGoOpanuje o T3B. ucmopuju mamepujara (cactaBy M TIOPEKIY CHPOBHHE,



TEXHOJIOTHjU TIPOU3BOJHE U 00paje, TeMIlepaTypy Teueha U CIUYHO) U y KOpeJaluju ca
pesyiratuma MpUMEHe JAPYTUX MEeToJla eKcriepuMeHTanHe (usuke gole 10 cazHama Koja cy
HEOIXO/IHA 32 HCIIPABHO TyMademe apTedakaray apXeoJOMIKUM HCTPAKUBABUMA.

IIpumena PamaHnoBe cieKTPOCKOMHUje 32 MpoyYaBame KyJaTypHor Haciaeha

i M. Grujié-Broj&in, M. Séepanovi¢
THE APPLICATION OF RAMAN SPECTROSCOPY IN THE ANALYSIS OF
ANCIENT CERAMICS
3CSSCS-2015, 3rd Conference of The Serbian Society for Ceramic Materials, June 15-
17,2015, Belgrade, Book of Abstracts, p. 49

ii M. Gruji¢-Brojéin, D. Rogi¢, M. Gajié-Kvas¢ev, M. S¢epanovi¢
The Application of Raman Spectroscopy in Cultural Heritage: A Preliminary Study of
Blue Pigments from Fresco Painted Tomb from Sirmium
AIS3 - Italian - Serbian Bilateral Workshop on "Science for Cultural heritage”, Eds. P
Batinelli, J. Striber, November 12, 2013, Museum of Yugoslav History, Belgrade, pp.
111-116

iii M. Grujié-Brojéin, I. Vranié¢, M. Gaji¢-Kvaséev, M. Séepanovi¢
Primena Ramanove spektroskopije za proucavanje kulturnog nasleda: prvi rezultati
ispitivanja keramike sa lokaliteta Kale-KrSevica
LANTERNA - Nuklearne i druge analiticke tehnike u izucavanju kulturnog nasledja -
zastita bastine izmedu prirodnih i drustvenih naucnih oblasti - 1 nacionalni skup, 3
Novembar 2014., Novi Sad, Knjiga apstrakata, p.16

Hp Mupjana I'pyjuh-bpojunn je y capanmu ca kosnerama u3 MHCTUTYTa 3a HyKJIeapHE HayKe
Bunua 2013. rommHe 3amodena WCIUTHBAKE IUIABUX TNHIMEHATa Cca aHTHYKHX (pecaka
nponaheHnx y rpoboBuma Ha sokanmutety Cupmuym, Cpemcka Mutposuma. On 2013. rogune
KaHIMJIATKUba ce Takole OaBMiIa UCIMTHAKEM apXxeosomkux kepamuka u3 [V-III Beka m.H.e.
ca Hanasumta Kame Kpmesumna (CpOuja) y capammu ca MHCTUTYTOM 3a HyKJIeapHE Hayke
Bunua u Hncrurytom 3a apxeomormjy CAHY, ca mumem na ce npumenom Pamanose
CIIEKTPOCKOTIMj€ YCTAaHOBU CacTaB KEPEMHUUYKHX y30paka M M3BPIINA Pa3[Bajambe MO MOPEKITY
(JtoxanHO MpoW3Be/IeHE U UMIIOPTHE KepaMuKe). Y okBHpY OmnaTepaiHor npojekra "Scientific
and technological cooperation between Sapienza University of Rome and University of
Belgrade in the area of Cultural Heritage" (xoju je MuctuTyT 3a Qu3uKy mormucao ca
Yuusepsuterom Canmenna y Pumy 3a mepuox 2013-2015. m 2016-2018.), [Ip Mupjana
I'pyjuh-bpojunn 6aBu ce KOOpAWHAIM]OM MPOJEKTHUX AKTHBHOCTH U PYKOBOJIU MPUMEHOM
PamaHOBe CHEKTPOCKOMNHUje y UCTIUTUBAKY KapaKTepUCTHKA HCIaMcKe Kepamuke n3 XI Beka
HOBE epe ca HajasuIuTa KpajbeBcke manare cynraHa Ghaznavide Mas’uda III, moxamurer
Ghazni, ABranucran, ca mWwbeM ojapehuBama cacTaBa KepaMHUYKUX Yy30paka, KOJjU CY
MPOM3BEJICHU 110 Y30py Ha no3Hare “U3Huk” kepamuke.

VY okBHpY OBe 00JIaCTH, KaHAMJATKHIbA j€ OJprKajia HEKOJIHMKO IMpeaBama Mo MO3UBY
00jaBJbEHUX Y U3BOY WIH Yy TICTHHH.

Taxohe, 2 myOnukanuje u3 oBe obnactu npuxpaheHe cy 3a o0jaBjbuUBame (01 KOjUX
jenHa y BojeheM HallMOHATHOM TEMAaTCKOM 300PHHUKY ):

i M. Gryji¢-Brojc¢in 1. Vrani¢, M. Gaji¢-Kvascev, M. géepanovic’, V. Krstié
Arheoloski lokalitet ,,Kale® u KrSevici: preliminarno istrazivanje porekla i tehnologije
izrade keramickog materijala primenom ramanove i XRF spektroskopije
Tematski zbornik LANTERNA 2014 (ISBN 978-86-7306-132-0, ISBN 9788683603893)
Institut za nuklearne nauke Vinca i Galerija Matice srpske, pp. P1-P15.
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The Identification of Titania Polymorphs in Different Samples of Cultural Heritage by
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AIS3 - Italian - Serbian Cooperation on Science, Technology and Humanities, Belgrade,
Nov 16, 2015.



EJJEMEHTHU 3A KBAJIUTATUBHY OLHEHY
HAYYHOI' AJOITPUHOCA KAHIANJIATA

ap Mupjana I'pyjuh-bpojuun

1. lMoka3aTe/bu ycnexa y HAy4HOM paay

1.1. Hazpaoe u npusuarea 3a Hay4yuu pao

IIpe mpeTxoHOr M300pa vV 3BamkbE

Harpama 3a HajOospy mocTep mNpe3eHTanujy Ha MehyHaponmHoj koHdepeHIju European
Materials Research Society, Simposium A: Raman scattering in Materials Science, onp:kanoj
y Bapmasu 15-19 centem6pa 2008, 3a pan ,,Use of Phonon Confinement Model in Simulation
of Raman Spectra of Nanostructured Materials, ayropa M. Gruji¢-Brojcin et al.

Pan mox macmoBoMm: Temperature-dependent Raman study of Ce0.75Nd0.2502-06
nanocrystals, Ha xome je ap ['pyjuh-bpojunn jeman ox koayTtopa, myOJIMKOBaH y jETHOM O]
HAYTUIAJHUjUX Yacomuca W3 Qu3uKe 4YBpCTOr crama - Applied Physics Letters 91 (2007)
203118, ox crpane Amepuukor MuctutyTa 3a puzuky n Amepuuxor ®@uszmukor [pymrsa
u3abpaH je Kao jeJaH OJl TPHUJAECET pajlioBa W3 TPAaHUYHUX HCTpaXKUBama y obIacTu
HAHOHAayKe W HAHOTEXHOJIOTHje TYOJMKOBAaHMX Yy aMEepUYKUM dacomucuMa HajBehe
MelyyHapoane pernyTaruje Tokom 2007. roauHe.

1.2. Yeoona npeoasarba na xongepenyujama u opy2a npeoasaiba o no3usy

Haxon n36opa v 3Bame

AyTop je 1 mpenmaBama MO MO3MBY HAa HAIIMOHAIHOM CKYIy M KOAayTop 2 HpelaBama Mo
MO3UBY Ha MeljyHapoaHuM KoH(pepeHHrjama u3 00JacTh MpUMEHE CIIEKTPOCKOTICKUX METOa
y NIpoy4aBamby HaHOMaTepujaa IMyOJuKOBaHE Y LETUHU:

1 M. Grujié¢-Brojéin, M. Séepanovi¢, Z.V. Popovié
Numerical Models in Analysis of Morphological Properties of Oxide Nanopowders
SFKM, The 19th Symposium on Condensed Matter Physics , November 09-11, 2015,
Belgrade, Book of Abstracts p.20

2 Z.V.Popovi¢, Z. Doh&evié-Mitrovié, M. Séepanovié, M. Gruji¢-Brojéin and S. Askrabié
"Raman scattering on nanomaterials and nanostructures", "Optical and Vibrational
Spectroscopies” Simposium a tribute to Manuel Cardona, August 18-20, Queretaro Mexico

3 Maja Séepanovi¢, Mirjana Grujié-Brojéin, Zorana Doh&evi¢-Mitrovié, and Zoran V. Popovié
Investigation of vibrational and electronic properties of oxide nanopowders by spectroscopic
methods
Journal of Physics: Conference Series 253 (2010) 012015




AyTop je 2 npenaBama 1o Mo3uBY (jeIHO Ha MeljyHApOHOM H jeJTHO Ha HAIIMOHAITHOM
CKyIy) U3 00JacTH IpUMEHE METO/Ia eKCIIepUMEHTaITHE PU3NKE y MPOYyYaBamkby U 3aIITUTH
KyJITypHOT Haclneha:

4 M. Grujié¢-Brojéin, M. gc’epanovic’
THE APPLICATION OF RAMAN SPECTROSCOPY IN THE ANALYSIS OF ANCIENT
CERAMICS
3CSSCS-2015, 3rd Conference of The Serbian Society for Ceramic Materials, June 15-17,
2015, Belgrade, Book of Abstracts, p. 49

5 M. Gruji¢-Brojéin, I. Vrani¢, M. Gaji¢-Kvascev, M. Séepanovié
Primena Ramanove spektroskopije za proucavanje kulturnog nasleda: prvi rezultati
ispitivanja keramike sa lokaliteta Kale-KrSevica
LANTERNA - Nuklearne i druge analiticke tehnike u izucavanju kulturnog nasledja - zastita
bastine izmedu prirodnih i drustvenih naucnih oblasti - 1 nacionalni skup, 3 Novembar
2014., Novi Sad, Knjiga apstrakata, p.16

[MTPMJIOT: [To3uBHA TTCMa W/WJH CIIMCAK TIpeiaBava o Mo3HBY.

Hpe OpeTxXoaHOor H360Da Y 3BalL€

KoayTop je 2 niieHapHa npenaBama Ha CKyIoBUMa Mel)yHapoJHOT 3Ha4aja u 4 mpenaBama 1o
MIO3MBY, OJ1 KOjHX 2 Ha CKyIIOBUMa Mel)yHapoaHOT 3Hayvaja.

IIpedasarve no no3ugy ca mehyHapoonoe ckyna 00jasbeno y yeiunu
6  Z.V.Popovi¢, Z. Dohéevi¢-Mitrovi¢, M. S¢epanovi¢ and M. Gruji¢-Brojéin
Nanopowders characterization using the vibrational spectroscopy methods, Proc. 1st
International Workshop on Nanoscience & Nanotechnology IWON 2005, Belgrade,
Serbia and Montenegro, pp. 88-93 (2005)

7 M. J. Sc’epanovic’, M. Gruji¢-Broj€in, Z. Dohéevi¢-Mitrovi¢, Z. Popovié, Vibrational
spectroscopy methods in the characterization of nanostructured materials, 14™ ISCMP,
Advances in physics and technology of solids and soft condensed matter, Varna (2006)

8 Z. V. Popovié, Z. Doh&evi¢-Mitrovié, M. Séepanovié and M. Grujié-Brojéin,
Nanopowders Characterization using the Optical spectroscopy methods,
11th International ceramic Congress-CIMTEC (2006), Acireale, Sicily, Italy

Ilpeoasarve no nozusy ca meljynapoonoz ckyna oojasmeno y u3gooy
9  Z.V.Popovi¢, Z. Doh¢evi¢-Mitrovi¢, M. Séepanovié and M. Gruji¢-Brojéin
Characterization of nanopowders using optical methods
6" International Conference of the Balkan Physical Union-BPU, Istanbul, Turkey, August
22-26, 2006, Book of Abstracts p.50

IIpedasarve no no3ugy ca ckyna HAYUOHAIHO2 3HA4Aja 00ja6/beHo Y YeruHu
10 Z.D. Dohcevi¢-Mitrovié, M. Sc’epanovic’, 1. Hini¢, M. Gruji¢-Brojcin, G. StaniSi¢ and Z.
V. Popovi¢, Raman and infrared study of nanostructured materials, XVI National
Symposium on Condensed Matter Physics SFKM 2004, Sokobanja, Serbia and
Montenegro, Program and Contributed Papers, 78-85 (2004)

11 M. ééepanovié, Z. D. Dohcevi¢-Mitrovié, M. Gruji¢-Broj¢in and Z. V. Popovié,
Vibrational Spectroscopy Methods as a Powerful Tool for Nanomaterials
Characterization, XII Symposium on Condensed Matter Physics — SFKM 07, Vrsac —
Serbia, Program and Contributing Papers pp. 18-25




1.3. Peyensuje y mehynapoouum yaconucuma

Haxon mperxoanor n3zbopa y 3Bame a1p Mupjana ['pyjuh-bpojunn Ouna je peneHsenT y Buie
mehyHapoaHux gaconuca, Mel)y kojuma cy:

Journal of Optics

Processing and Application of Ceramics
Materials Science and Engineering B
physica status solidi

Materials Chemistry and Physics

[TPMJIOI: komuje enekTpoHCKEe KOMYHHKAIMje KojuMa ce oTBphyje yuenihe y peneH3ujama
Mel)yHapO HHX pajioBa.

2. AHra:K0BaHOCT y pa3Bojy ycJ10Ba 3a HAYYHHU paj, 00pa3oBamy
U (popMHpamy HAYYHHX KaJpoBa

2. 1. Jlonpunoc pazeojy Hayke y 3emsmu

[Tocae n3bopa v 3Bame

Hp Mupjana ['pyjuh-bpojuriH je CBOjUM aKTHMBHOCTMMA M EKCIIEPTH30M 3HA4YajHO
JIONIPUHENIa CUCTEMAaTH3alliju METOAa 3a MOJEJIOBalEe ONTHYKUX M IMOPO3HUX CBOjCTaBa
HaHOMaTepujaia, ca LUJbEM YCIOCTaBJbamha OIMIITUX MPHHLUIA 00pajie eKCIepUMEHTAIHUX
pe3ynTara W jacHe Kopeianuje u3Mel)y TojeAMHuX TapaMerapa HyMEpHUYKHMX Mopena M
peaHNX KapaKTepUCTHKA HAHOCTPYKTYPHUX CHCTEMA.

3axBasbyjyhu oBuM akTMBHOCTMMA, Ap Mupjana ['pyjuh-bBpojunn je xao koayTtop
2011. roguHe yuyecTBOBajia y U3paau HaydyHe MHOrpaduje HaIMOHAIHOT 3Hayaja "OnTuuka
cBojcTBa HanoMatepujana" (3. Joxuesuh-Murposuh, M. Ulhenanosuh, M. ['pyjuh-bpojuns,
3. B. Ilonosuh). OBa MoHOTrpaduja neiaoM je Hactana u3 JOKTOpcke auceptanuje ap ['pyjuh-
Bbpojuun (,,OnTHyuka CEKTPOCKONHMja OKCUAHUX HaHOTpaxoBa“™ ondpamene 2008. roaune Ha
EnexktporexnnukoM ¢akynrery YHuBep3utera y beorpamy), W mpejacraBiba MpPBY
nyOnuKamujy wu3 oBe O00JacTH Ha CPICKOM Je3UKy, YUME 3HA4YajHO JIONPUHOCH
cUCTeMaTH3alMju Hay4dHe rpalje u3 oBe obimacTu U 0Opa3zoBamy MIAJAMX HAYYHUKA y HAIIO]
3emsbu. OBa MoHoOrpaduja [aje mperyes] eKCIEPUMEHTATHHX METOJa  ONTHYKE
cnekrpockonmje  (PamanoBa, (oTomymuHeCHeHTHa, WH(paLIpBeHa CHEKTPOCKOMH]a,
CTIIEKTPOCKOTICKA EJIMIICOMETPHja) W FHHXOBE NPUMEHE Ha pa3InYuTe HAHOCTPYKTYpHE
Marepujajie (OKCHIHE HaHOIpaxoBe uncTux U gommpaHux Ti0,;, CeO,, 3aTMM MEXaHHUYKH
akTuBHpaHe ZnO HaHOMPaxXoBe HTI.), Ka0 U OpOjHE METOJIE KOjU Ce KOPHCTE 32 MOJICIOBAHEC
BUOpAIIMOHMX CIIEKTapa OBUX MaTepHjaja.

CBojuM aHraxkoBameM, Jp Mupjana ['pyjuh-bpojunn Ttakole je nana 3Havajan
nornpuHoc ¢popmupamy HeHTpa usBpcHoctu Centre of Excellence for Optical Spectroscopy
Applications (OPSA) in Physics, Material Science and Environmental Protection, xoju je
(¢unancupan ox crpane EBporicke 3ajeqnuiie y okBupy @I16 nporpama (2006- 2009), mTo je
JIOBEJIO U J0 Npu3HaBama LlenTpa 3a ¢pus3uky 4BpcTOr CTamka U HOBe MaTepujane, MHcTuTyTa
3a ¢u3nKy, kao HamumoHamHOr HEHTpa HM3Yy3eTHHX BpPEOHOCTH 3a O0JIaCT HAaHOHAyKe |
HAHOTEXHOJIOTH]E.



On 2013. rogune ap ['pyjuh-bpojunn 6aBu ce HOBOM HCTpaKUBA4YKOM oOjamrhy,
ApXxeoMeTpHjoM, U Y OKBHPY e MPUMEHOM METOj/a ONTHYKe criekTpockomnuje (Pamanoge,
(doromymMHuHECIEHTHE M MH(]pAIpBeHe) y MpoyyaBamy o0jekaTta KynTypHor Hacieha. Hauwme,
CHCTEeMaTCKa MPUMEHA OBUX CHEKTPOCKOIICKMX METO/A 3a UCTPAKHUBamE 00jeKara KyJITypHOT
Hacieha ¥ HayuyHa aHanm3a JOOWjeHUX pe3yiTara IMpeIcTaBlbajy HOBH KOPAaK y HAYYHHM
UCTpaKMBambHMa OBe BpcTe Kon Hac. [loceban (okyc wucTpaxkuBama KaHIHIATKHEHE
IPE/ICTaB/ba MPOYyUYaBamkbe KEPAMUUKUX MaTepujaja ca IIUJbEM IPOHANAXKEHa apXCOJIONIKH
peJIeBaHTHUX IapameTapa Ipoleca MPOU3BOAKE U KIACH(HKALMje y30paKa IMpeMa HauuHy
HPOU3BOJIEHE U ITOPEKITY.

IIpe nperxoaHor 1/136opa Y 3Balb€

VY OKBHpY HCTpakMBarma BE3aHUX 3a JOKTOPCKY Te3y, Ap Mupjana ['pyjuh-bpojunn nana je
OpHUTMHAJIaH JIOTIPHHOC Pa3Bojy U ycaBplIaBamkby HYMEPUYKHX MOJEa Be3aHe 32 BUOPAIOHY
CTIIEKTPOCKOTIM]y HaHOCTPYKTYPHHX MaTepHjajia W H3paamia oaroBapajyhe mporpamcke
MakeTe 3a BUXOBY NMpuMeHy. OBa NCTpakHBama 00yXBaTajy MoJied (DOHOHCKE JIOKAJTU3aIH]|e
U TeHepaJIMCaH MoJie)l e(heKTUBHE CPEeIMHE, KOjHU MPEICTaBIbhajy Oa3uuHe MOJIEIE MPIITUKOM
IpaBUIHE MHTepnperanyje PaMaHOBUX W UMHQpaNpBEHUX CIEKTapa HaHOCTPYKTYPHHUX
marepujana. Mogenun (OHOHCKe JoKanu3aluje IPUMEHEHH Cy Ha IIHPOKY Kiacy
HAHOCTPYKTYPHHUX MaTepujana (HAHOMPAXOBW, KBAHTHE KHIC, TaHKH (QHIMOBH WTI.),
obyxparajyhu crnenehe edekre: (QOHOHCKY ToKanmu3anujy, IUCTPUOYIH]Yy JTUMEH3Hja
HAHOYECTHIIA,  MHKpOHANpe3ame, HECTEXHMOMETPUjy W  aHXapMOHHWjCKHM  edekart.
I'enepanucann mozxenu edexkrtuBHe cpeamHe kopumthenn cy y anammsu UL cmekrapa
HaHOMAaTepHjaia, ca LUJbEM Ja C€ ONpeIH YTHIAj 3alpeMHHCKOr yuemha HaHOIpaxa,
BEJIMYMHE W OOJIMKAa HAHOYECTHIIA, OJTHOCHO MOpa y HEeMy U Takohe je MpUMCHHBAH je Ha
HIMPOKO] KJIacy MOPO3HMX HAaHOIMpaxoBa M HaHOkommosuta. Jp Mupjana ['pyjuh-bpojunn
takohe je paamna je Ha MojenuMma Koju omoryhaBajy pasaBajame ydemha pa3imduTHX
(OTOTyMHUHECIICHTHHX ~MEXaHHM3aMa, II0OBE3aHNX ca paJdjaTHBHOM pPEKOMOWHAIIN]jOM
MOCPEJICTBOM Ofipeh)eHNX JIOKaM30BaHUX HHBOA YHyTap 3a0pameHe 30HE Y OKCHIHHM
HAHOMpPAaxOBHMa, ca IMJbEM pa3/iBajama yTulaja edexara KapaKTEepUCTUYHUX 3a OKCHUIHE
HAHOIIpaxoBe (HecTexwmoMeTpuja (KUCEOHWYHE BaKaHIUje), TMOBPIIMHCKA CTamba U
camMo03apo0JbeH EKCIIUTOHN).

VYcaBpiiaBame OBUX MoJeNa TMpeJicTaB/ba 3HAyajaH MPaKTUYHH HANpeaak y
OpoydaBamwy CTPYKTYpHHX, ONTHYKHX M EJIEKTPOHCKHX OCOOMHAa HAHOKPHCTAIHUX
marepujana. Cucremarusanyja ¥ aHalu3a EKCHEPUMEHTAIHUX pe3yliTara JONpHHOCE
(dopmupamy TOTIyHHje CIUKE O HAHOCTPYKTYPHHM MaTepujaliiMa W [ajy 3HadajaH
JOTIPUHOC pa3yMeBamy YTHIAja YCIIOBa CHHTE3E HAa FHMXOBE JKEJbeHE KapaKTePHCTUKE H
MOTEHIWjaIHy TpUMeHy. Y OKBUpY aomahux u melyHaponHux mpojekata Ha Kojuma Ip
I'pyjuh-Bpojunn ydecTBoBana, 0BH MoJen U cOQTBEpH KOpUITNEHH Cy 3a aHAIN3Y CIIeKTapa
Pa3HOBPCHUX HAHOCTPYKTYPHHMX Marepujana yuctux u jgonupanux Ti0, un  CeO;
HaHompaxoBa, ZnSe-SiOx wMyntucnojeBa, GeS,-CdSe wmyntucnojeBa wuta. OBuM
UCTpaXUBakbUMa W IWYHUM 3anmaratbeM np [pyjuh-bpojumn nompunena je Oosbem
pasyMeBamy CBOjCTaBa HAHOKPUCTAITHUX MaTepujaa.

2.2. Menmopcmeso u CCIDa()FbCI npu Z/IS’DCI()Z/I MA2UCMAPCKUX U OOKMOPCKUX me3da

Kangunatkuma je yuecTBoBava y M3pajau jeJHE MarucTapcke u jeqHe JoKTopcke Tese. Jama
je JIompWHOC Yy pa3Bojy Mojaena u codTBepa, HYMEpPHUYKO] oOpagul W TyMadewy
eKCIIEpPUMEHTAIHUX pe3yJiTaTa JOOMjeHuX MPUMEHOM PamMaHOBe CIIEKTPOCKOMH]e:



1 Joxropcka Te3a np Karapune BojucaBibeuh, moj HazuBoMm "Mopudukanuja
CTPYKTYpE U CBOjCTaBa LIMHK-OKCHIA WHAYKOBaHa MEXaHHMYKOM aKTHUBAIHjoM'",
onopamene 2010. roguae Ha MHCTUTYTY 32 MyATHINCIUIUIMHAPHA UCTPAXKUBAbHa
YuuBep3utera y beorpany. 13 oBe Te3e mpoucrexia cy 3 3ajelHUYKa paja
Kateropuje M20:

(1) K. Vojisavljevi¢ et al. J. Phys.: Condens. Matter 20 (47) (2008) 475202
(2) M. S¢epanovi¢ et al. Journal of Applied Physics 109 (2011) 034313
(3) M. S¢epanovi¢ et al. Journal of Raman Spectroscopy 41 (2010) 914-921.

2 Marucrapcka Te3a ap Mapka Panmoswha, mom wHasuBom ,,CmpykmypHa u
subpayuona ceojcmea Ce;.A:O;., (A=Nd, Gd, Ba) nanokpucmana*, onopamene
06.11.2008. Ha ®usmukom akynrery YuuBepsutera y beorpamy. U3 oBe
capajmbe 0o0jaBibeHa cy 2 3ajelHuYKa paja u3 kareropuje M20:

(1) Z. D. Dohcevi¢-Mitrovi¢ et al., Appl. Phys. Lett. 91 (2007) 203118
(2) M. Radovi¢ et al. Science of Sintering 39 (2007) 281-286
U 3 usnarama Ha MehyHapoHuM KoH(epeHrjama (Bueti Crmcak pajosa).

Hp I'pyjuh-bpojuns je MEHTOp TOKTOPCKUX CTyAMja KaHAuAaTKumbe Mp Jlanujene Mapundes
Ha @msuukoM (dakynrery YHuBep3uteTa y beorpagy, ca KojoM paad Ha HUCTPaKUBAY
HAHOCTPYKTypa Ha 0a3u OKCHa TUTaHHjyMa U Boippama Ha MHCTUTYTY 3a QU3UKY U 10 caja
uMa jenHy 3ajennuuky myonukanujy (D. Marincev, M. Gruji¢-Broj¢in et al. "The Raman
spectroscopy of TiO,/WO;3; coatings formed by plasma electrolytic oxidation", 2nd
Conference of The Serbian Ceramic Society, Programme and the book of abstracts 2CSCS-
2013. June 5-7. 2013, Belgrade).

Kangunatkuma je capahuBana y wHcTpaxkuBambMMa y KojUMa je Jaja JIONPHUHOC Yy
npuiarohaBamky ~— Mozaena  (OHOHCKOI  OrpaHHYera  KOHKPEeTHMM  HCIHUTUBaHUM
HaHOMaTepHjaliuMa U aCUCTEHIIMjU NP Kopulthewy ofrosapajyher codteepa uuju je ayTop,
Kao M y TyMauemwy Jiela pe3yirata KOju Cy ce OJHOCWIM Ha PamMaHOBY CIIEKTPOCKOIHjY
HaHoOMaTepwujana. 3axBaiHuile y MehyHaponnum pagosuma ca ISI mucre nate cy y mpumory
(Golubovic et al. 2009 J. Sol-Gel Sci Technol 49; Lukovic-Golic et al. 2011 Nanotechnol. 22;
Scepanovic et al. 2009 Acta Physica Polonica A 115; Zdravkovic et al. 2015 Ceram. Int. 41).

ITPUJIOI: PeneBaHTHE CTpaHWIIE MarucTapcke W JIOKTOPCKE Te3e Kao JoKa3 Ja je
KaH/IUJIaTKUha YIECTBOBAJIA Y U3paJl OBUX Te3a, Kao M MOTBpAA ca (hakynreTa; 3axBaTHHUIIE

y panoBuMa ca ISI nucre y kojuma Kojere noTsphyjy capanumy.

2.3. Mehynapooua capadrea

ITociie n360pa v 3Bame

Ip Mupjana I'pyjuh-bpojunn akTuBHO yuecTByje y 4 npojekta Mmel)yHapoaHe capaame:

1 'V ounarepanrom mpojekty "Scientific and technological cooperation between
Sapienza University of Rome and University of Belgrade in the area of Cultural
Heritage" IlenTpa 3a ¢u3uky 4yBpcTOr cTama M HOBe Marepwjan MHcTuTyTa 32
¢uszuky n Yuusepsuterom Camuenna y Pumy (koju je moTmmcaH Hajmpe 3a
nepuoxa 2013-2015, a 3atum 2016-2018. roaune), ap Mupjana ['pyjuh-bpojunn
ce BeoMa aKTHBHO OaBM TpMMeHOM PamaHOBe crekTpockomnwje y obnactu
MpoydaBama W 3allTUTE KYJTYpHUX 100apa, OJHOCHO H3ydaBameM OO0jeHUX
MOBpIIMHA W KepaMHKa ca aHTUYKUX M CPEAEBEKOBHHX HANA3WINTa HA Ca



teputopuje Penmy6iinke CpOuje u M3 HHOCTpaHCTBA.

2 On 2014. rogquHe KaHIUJATKUba capalyje U Ha TpojeKTy OuiaTepaiHe capajmbe
»Competition between s-wave and d-wave pairing channels and Fe -vacancy
ordering in tetragonal B-Fel+xSe“ ca memaukum macTHTYTOM Walther-Meissner
n3 MuHXxeHa.

3 KanpumpaTtkuma Jaje 3Ha4ajaH JONPUHOC KOHTHHYHWPAHO] OMiIaTepaiiHoj capaby
Llentpa 3a QU3MKYy YBPCTOT CTamka M HOBe Marepujaie MHCTUTYTA 32 QU3UKY H
WNucrutyTa 3a (M3MKy 4BpCTOr cTama byrapcke akagemuje, Koja ce TPEHYTHO
peannsyje y okBupy mpojekra: "Raman Scattering and Photoluminescence from
Semiconductor Nanoparticles".

4 Toxom 2009-2012. ronuHe KaHAWIATKHHA j€ aKTHBHO YUECTBOBAJIa HA TIPOjEKTY
Oounarepanne capaamwe SCOPES ca Wuctutyrom 3a ¢usuky mnoiumepa
Oenepannor texumukor wHCTUTyTa Llmpux (ETH Zurich) w3 IlIBajuapcke y
OKBUpY Kor ce OaBwia PamMaHOBOM CIIEKTPOCKOIIMjOM HAHOIPaxoBa 3a
doTokaTanUTHYKEe TPUMEHE U HyMEpUYKHM cUMyJanujama PamMaHoBuX criekrapa
Y TIOPO3HUX CBOjCTaBa OKCHIHUX HAHOTIPAXOBa.

I[MTPUJIOT: motBpAe o yuenrhy Ha OuaTepaHUM NpOjeKTUMA.

IIpe 1/136opa Y ODPETXOAHO 3BAKC

5 Toxom 1999. ronune np Mupjana ['pyjuh-bpojurn npoBena je HEKOTUKO MeCeIH
Ha CTynujckoM OopaBKy y MockBu, y MHCTHTYTYy 3a aHAJIUTUYKY XEMHUJy H
reoxemujy ,.BepHagcku“ Pycke Axamemuje Hayka, y JlaGoparopuju 3a
CHEKTPOCKONH]Y W MOJIEKYJapHO MOJEIOBAE, IO PYKOBOJICTBOM aKaJeMHKa
npod. np JlaBa A. I'puGoBa. Ha ocHOBY OBe capajme KaHIUIaTKUba je 00jaBuiIa
4 paga y mehynapogaum u 2 y nomahum gacommcuma u og0paHuIa MarucTapcKy
Te3y TOJ HAacIO0BOM ,,BuOpanmoHa CHEKTPOCKOIHUja jeHOCIOJHUX YTJbEHUYHUX
HaHOTy0a” Ha EnekrtporexnHuukoMm daxynrety YHuBep3utera y beorpany, y
aprycty 2000. roause.

2.4. Opeanuzayuja HayyHux cKkynosa

ITocie n360pa v 3Bame

Hp Mupjana I'pyjuh-BpojunH je kao 4WjiaH OpraHu3allMOHOr 0100pa y4ecTBOBaJa y
opranu3auju 3 HayuyHe KoH(epeHuuje Koje je opranmzoBasio [pymTBO 3a KepaMUyKe
matepujaie CpOuje, u To 2011. rogunae kao HaMOHANHH, a 3aTuM, 2013. u 2015. ronune, kao
Mel)yHapoHU CKyIIOBH:

1 Prvu konferenciju Drustva za keramicke materijale Srbije, 17-18. marta 2011. godine u

Beogradu

2 Drugu konferenciju Drustva za keramicke materijale Srbije, 5-7. juna 2013. godine u
Beogradu

3 Third Conference of Serbian Society for Ceramic Materials, Belgrade (Serbia) in 15th —
17th June 2015.

[TPUJIOT: konnje oaroBapajyhux cTpaHuIla KibHUra arcrpakara.

IIpe I/1360Da Y ODPETXOAHO 3BAKC




4 Jlp Mupjana I'pyjuh-bpojura Ouna je aHra)kxoBaHa y OpraHu3alioHOM 0a00py
XVI Hammonanxor cumnosujyma o ¢usunm xonaenzoBane matepuje COKM
2004 (20-23 centembap 2004, Coxobama)

5 Takobhe je yuecTBoBana y opranusanuju kKoHpepeHmuje @u3uka U TeXHOJIOTHja
marepujana DUTEM 05 (Yauak, 31.07.-03.08. 2005.) u DUTEM 07 (Yauaxk, 6-8.
asryct 2007.)

3. Opranusanuja Hay4HOr pajaa

3.1 Pykosoherbe nomnpojekmuma u npojexmuum 3a0ayuma

VY mepuomy 2011-2015. rommHe, HakOoH H300p Yy TPETXOTHO 3BamkbE, PYKOBOAHM jEIHUM
MOTHPOjEKTOM H jETHUM MPOjEKTHUM 33JJaTKOM:
1 PykoBoamnan mnpojexktHor 3agatka "TeopHjckd NpopadyyHH M HyMepUUKe
cumynanuje" y okBupy notnpojekta "HaHookcuaHM marepujayiv 3a MpUMEHe y

TEXHOJIOTHjamMa 3allITUTE JKUBOTHE cpenuHe" MpojeKTa 11145018
"HanocTpykTypHrn MyJnTH(GYHKIIMOHATHE MaTepujaay u HaHokoMmo3uTu" (2011-
2015)

2 Pykomoamnam mornpojekra “Du3nka HAHOOKCHIHMX MarHeTHUX Marepujana’
Ha mpojekty OH171032 , ®usvika HAHOCTPYKTYpHUX OKCHAHHMX Marepujaia u
jako kopenucanux cucrema“ (2011-2015)

[Tpwtor: moTBpIa pyKOBOMOIIA TIPOjEKTa M UCITUC U3 0a3e MUHUCTApCTBA IPOCBETE HAYKE U
TEXHOJIOIIKOT pa3Boja.

3.2 Vuewhe na esponckum npojekmuma.

HaxoH n360pa y 0peTxo/iHO 3Balke KaHAWAATKNbAa YUECTBYje Y 4 eBpOIICKa MPOjeKTa:

1 2006-2009. romune ap Mupjana ['pyjuh-bpojunn yuectByje y mehynapomHom
npojexty Centre of Excellence for Optical Spectroscopy Applications (OPSA-
026283) in Physics, Material Science and Environmental Protection, Koju ce
¢unancupa ox crpane EBporicke 3ajennunie y okeupy FP6 mporpama (2006-
2009) u cBojuM pajioM JONIPUHOCH YCIIEIIHOj pealn3aliju OBOTa MPOjeKTa;

2 NANO-ET (FP7-REGPOT-2010-1) mox HasuBom "Research potential
reinforcement in the processing of Nano-structured Oxide-Based Materials for
Environmental Technologies"

3 VYuectByje y DAFNEOX - Designing Advanced Funcionalities through
controlled NanoElement Integration in Oxide Thin Films” Marie Sklodowska
Curie npojexty H2020-MSCA-RISE-2014.

4 KoopauHatop je nHHIIMjaTUBE U mpojekTHor npeiora SciTeCH - European Join
Doctorate in Science and Tecnology for Cultural Heritage, u okviru Marie
Sklodowska-Curie Actions - Innovative Training Networks (ITN) (mo3us H2020-
MSCA-ITN-2016) y xome yuecTByje 16 €BpOICKUX yHHMBEpP3UTETa H
HEaKaJIeMCKUX WHCTUTYLHMja pEJIeBaHTHHX 3a o0jacT TpoydaBama U
KOH3epBaIyje KyiaTrypHor Haciieha y EBpormn.



[MTPMJIOT: motBpje o yuenrhy Ha €BPONICKAM IPOjeKTUMA.

IIpe n3bopa y IpeTx0HO 3BALE:

1 2007-2008. rogune ap ['pyjuh-bpojunn je yuecTBOBasia y €BpPOICKOM IPOjEKTY
(STREP FP6, No. 517039) pod nazivom "Controlling Mesoscopic Phase
Separation — CoMePhS".

3.3 VYuewhe na unosayuonum npojekmuma:

KannunaTkuma je HaKOH MPETXOTHOT M300pa y 3Bambe aKTHBHO YYECTBOBAJA M JIOTIPUHETA
YCIIEIIHO] pealn3alyju 2 HMHOBAIMOHA INPOjeKTa KOjU Cy C€ OJHOCWINM Ha CHHTE3y
OKCHJHHMX HAHOIIPaxoBa 3a pPazIHyUTe IpUMEHE:

1 2008-2009. roguHe MHOBAIMOHH TIpojekar ,,[ [pon3Bo/ikha HaHOIIPaxoBa YUCTOT
U IOMMPAHOT aHaTaca BPXyHCKOI' KBaJIMTETa MIOMONyY CoJI-res TeXHOoJIoruje™

2 2012-2013. rogune nHoBaumoHu mpojexar "[Ipons3Bo/iba BUCOKOKBATMTETHUX
TiO, nanompaxoBa eduKacHUX y (POTOKATATUTHYUKO] pasrpaaibd OPraHCKUX
3arahuBaua"

4. KBanurer Hay4YHuUX pe3yarara

Kanmnatkuma je y CBOM JiocajalimeM pajy nyOnukoBana 83 HaywyHa paaa, oa uera 39
panoBa y meh)ynapogaum gaconucuma ca ISI mmcte: 15 panoBa kateropuje M21 (BpXyHCKH
MehyHapoanu uvaconucu), 8 kareropuje M22 (Boaehm mehynaponnu uacommcu) u 16
panoBa karteropuje M23 (mehynapomuu dvacormcu ca ISI mucre). Ha wmelynapomamm
CKYIIOBMMa MMa S TIpejaBarma 1o Mo3uBy: 3 myOiaukoBaHa y nienuau (M31), 3 myOnukoBaHa y
u3Boay (M32); 1 caommteme mrammano y nenuaud (M33) u § caonmrema mTaMmaHuX y
u3Boay (M34). Ha namumoHanHuM KOH(eEpeHIMjamMa KaHIUAATKHba MMa 2 TpejaBarmba 1o
no3uBy nyOurkoBaHa y nenudu (M61) u 1 y uzBoay (M62), kao u 7 caoninTema MTaMIaHuX
y nenuan (M63) u 13 y uszBogy (M64). KoayTop je jenne moHorpaduje 0 HAITHOHATHOT
3Hauaja M41 u 4 pana o6jaBibeHa y qomahuM yacomnucuMa HallMoHATHOT 3Hauaja (M52).

Hakon mperxomHor u36opa y 3Bame KaHAWIATKHba je o0jaBmia 30 myOaukanmja, o yera
18 y mehynaponaum dvacormmcuma ca ISI mmcre: 9 pagoBa kateropuje M21 (BpxXyHCKH
MelyyHapoaHu yacorucu), 2 kateropuje M22 (Bonehu mel)ynapoanu yaconucu) u 7 pajoBa
kareropuje M23 (mehynaponnu uvacunucu ca ISI mucre). Ha melhynapoguum ckynoBuma
uMma 4 mpenaBama 1Mo MO3UBY o0jaBjbeHa y n3Boay (M32) o dera 2 kao mo3BaHH ayTop, 2
caommTema o0jaBikeHa y mnenwan (M33) m nmBa y wum3Bomy (M34). Ha wHanuoHamHuM
KoH(epeHjama koayTop je 1 mpeaaBama mo no3uBy nmyOnukoBaHor y uzBoay (M62) u aBa
caomiTema o0jaBibeHa u U3Boay. KoayTop je jeqHor pajna y HarmoHamHoM yaconucy (M52)
U jenHe MoHorpaduje HanuoHai HOT 3Haudaja (M41), ka0 W jeHOT TOIIaBJha Y TEMATCKOM
300pHUKY (M44).

4.1. Ymuyajucm nayunux padosa Kanouoamxuree




[Tpema nmopanmma nuaekcHe 6aze Web of Science na man 07. neniem6pa 2015. rogune pajgoBu
1np Mupjane I'pyjuh Bpojunn nutupanu cy 368 myra, ox yera 334 myra 0e3 ayronurara, ca
h - uanexcom jemnakum 10.

[Ipema nmomanuma ca cajra Google Scholar o ucTor gaHa pajoBH KaHIUJIATKHIGE ITUTHPAHU
cy 514 myra ca h - uaekcoM koju m3HOCH 13.

[Ter HajuuTUpaHUjuX pajioBa KaHAUIATKULE TipeMa cajTy Google Scholar:

Bpoj
UTaTa
1 ééepanovié, M., Grujié¢-Brojc¢in, M., Vojisavljevié, K., Bernike, S., Sre¢kovic, T.
Raman study of structural disorder in ZnO nanopowders 36

(2010) Journal of Raman Spectroscopy, 41 (9), pp. 914-921.

2 Z. D. Dohgevié-Mitrovi¢, M. J. Séepanovi¢, M.U. Gruji¢-Broj&in, Z.V. Popovié,
S.B. Boskovi¢, B. M. Matovi¢, M.V. Zinkevich, F. Aldinger
The size and strain effects on the Raman spectra of Cel-xNdx02-5 (0<x<0.25) 76
nanopowders, Solid State Communications 137 (2006) 387-390

3 M. Gruyji¢-Broj¢in, M. J. Sc’epanovié, Z. D. Dohcevi¢-Mitrovi¢, 1. Hinié, B.
Matovic, G. Stanisi¢, and Z. V. Popovic
Infrared study of laser synthesized anatase TiO, nanopowders 54
Journal of Physics D: Applied Physics 38 (2005) 1415-1420

4 M. J. Séepanovié, M. Grujié-Brojéin, Z. D. Doh&evié-Mitrovié, Z. V. Popovié
Characterization of Anatase TiO2 Nanopowder by Variable-Temperature Raman
Spectroscopy 42
Science of Sintering, 41 (2009) 67-73

5 Z. D. Dohéevié-Mitrovié¢ , M. Gruji¢-Broj&in , M. S¢epanovié, Z. V. Popovié, S.
Boskovi¢, B. Matovi¢, M. Zinkevich and F. Aldinger
Cel-xY(Nd)x0O2-6 nanopowders: potential materials for intermediate temperature 39
solid oxide fuel cells
J. Phys.: Condens. Matter 18 (2006) S2061-S2068

4.2. apamempu keanumema 4aconuca u NO3UMUSHA YUmupaHocm KaHouoamosux padosd

Hakon npetxoanor uzbopa y 3Bame, 0] yKynHo 18 pajgosa u3 rpyne M20, kaHauIaTKumba y
je y xareropuju M21 Behuny pazoBa o0jaBuia y BpXyHCKUM U BojehumM gaconurcuma ca ISI
JUCTE KOjU Cy peleBaHTHU y oOmactuma Material Science - Multidisciplinary, Ceramics,
Characterization and  Testing wtn. OBM  dyacomucu ©OaBe ce  JIOMUHAHTHO
MYJATHIUCUMIUIMHAPHOM TEMAaTUKOM HaHOMaTepujajia U HAHOTEXHOJIOTHja, MeTojama
KapakTepu3alyje, KepaMUYKUM MaTepujajlruMa W MarepujaiuMa KOjUu Cy KaHIUJaTH 3a
(dorokaranuTHUKe MpuMeHe. Y Tabenu Cy nNpruKa3aHu TPEHYTHH UMIAKT (PaKTOpH U MO3UIIH]je
HEKHX O] OBUX Jacomnuca y oarosapanyhum obmactuma (m3sop: KOBCOH):

IF2014 Tlo3unuja yaconwuca (2014)
Journal of Applied Crystallography 3.984  Crystallography (3/23)

Annalen der Physik 3.048  Physics, Multidisciplinary (12/78)
Journal of Raman Spectroscopy 2.671 Spectroscopy (11/44)
Ceramics International 2.605  Materials Science, Ceramics (4/26)

Materials Research Bulletin 2.288  Materials Science, Multidisciplinary (67/260)



Materials Chemistry and Physics 2.259  Materials Science, Multidisciplinary (69/260)
Journal of Nanoparticle Research 2.184  Materials Science, Multidisciplinary (76/260)

Journal of Applied Physics 2.183  Physics, Applied (42/144)
Materials Characterization 1.845 ?ﬁggglals Science, Characterization & Testing

Journal of Sol-Gel Science and

Technology 1.532  Materials Science, Ceramics (7/26)

4.3. Ehexmuenu 6poj padosa u Opoj padosa HopmMupan Ha 0cHo8y bpoja koaymopa

V¥ kateropuju mehynapoanux pagosa ca ISI mucre, ox 18 pagoBa 00jaBJbeHUX y KaTErOpHjU
M20 nocne n360pa y IpeTxoAHo 3Bame, 13 pagoBa uma 7 U Mame ayTopa.

N3 kareropuje pagoBa M21 006jaB/beHUX HAKOH NMPETXOAHOI M300pa y 3Bame CBU
paloBU OCHM pajoBa HyMepucaHMX ca 2 u 5 0aBe ce IpolecuMa CHHEeTe3e M
KapakTepH3allje CUHTeTUCAaHUX HaHoMaTepujana (Buaetu Crnmcak pajosa). Pamosu 2 u 5
0aBe ce TPUMEHOM METOoJa HyMEpHUKe CHMyNandje y uHdpamnpBeHo] u PamaHoOBOX
CIIEKTPOCKOIUjU HAaHOMAaTepHjalia, peJioM, U UMajy Mame of] 7 ayropa. Pagosu 8 u 9 6aBe ce
MOIU(UKAIMJOM METOJa CHHTE3e M ONTHYKOM KapakTtepuzamuje ZnO HaHOMpaxoBa H
HYMEpPUYKUM MOJENTNMa 3a 00pajy U TyMauerme EKCHEPUMEHTAIHUX pe3ylTarta U Takohe
uMajy Mame 071 7 aytopa. CBU OBU paIoBH C€ Y3UMajy Ca ITyHOM TEKHHOM.

PanoBu 1, 3, 4, 6 u 7 u3 xareropuje M21 GaBe ce CHHTE30M H KapaKTEPHU3allHjoM
YUCTUX M JONMUPAHUX HAHONPAXOBAa THTAHHjyM JHOKCHIA, Ca IIMJbEM Jla C€ TeCTHpa HUXOBa
epuKacHOCT y (OTOKATATUTUYKO] ACTpafandju crennpuIHuX opraHckux 3araljuBaua. Ilo
CB0jO] MPUPOJM OBAaKBa MCTPaKMBamba YBEK YKJbyuyjy Behu Opoj McTpakmBaya U3 BHIILE
WHCTHUTYIIHja, OMI0 300T cerupUIHOCTH CHHTE3€e, OMII0 300T CIIOKEHOCTH KapakTepusalyje,
Tj. HEOIIXOIHOCTH MpuMeHe Beher 6poja eKCliepUMEHTATHUX TEXHHUKA KOje ce IO MPAaBUIy He
MOTy cBe HalM y jeJTHOj MHCTUTYIIHjU, 300T Yera je Ha U3paju OBUX PajioBa y4ecTBOBAO Opoj
aytopa Behu oz 7 (penom: 8, 10, 10, 9 u 9 ayTopa).

Pan u3 xateropuje M22 ce y3uma y myHOj TeXUHU (4 ayTopa).

Ha 8 panoBa m3 kareropwje M23 00jaB/beHMX HAKOH M300pa Yy MPETXOJHO 3BamE
YUECTBOBAJIO je 7 M Mame ayTopa W CBH C€ y3UMajy ca IyHOM TEXHHOM, jep C€ paad O
eKCIIEPUMEHTATHUM PaJIOBIMA.

Nmajyhu y Buny ykynan Opoj paaoBa KaHIuAaTKUE-€¢ U Opoj 0omoBa M3 rpynaiuja
M20, M30 u M40, HopMupame pamoBa ca Opojem aytopa Behmm ox 7 He Ou yTHIAIO
3HAYajHO Ha YKyIHE KBaTH(UKAILMje KaHIUIATKUE 3a 300D Y 3Bab¢ HAYYHU CABETHHK.

4.4. Cmenen camocmaniocmu u cmenel yyewha kanouoama y peaiusayuju HayyHux padosd
V HAVYHUM YEHMPUMA Y 3eMbU U UHOCIIPAHCIEY

CBu panoBu u3 kareropuje M21, koju cy myOIMKOBaHM HaKOH MPETXOIHOT U300pa y 3Bambe,
pabhenu cy y capaimu ca ApYrUM HHCTUTYIHjaMa y 3eMJbU M HOCTpaHCTBY. Camo pamoBu
M22 u pamoBu Hymepucanu ca 3, 5 u 7 u3 kareropuje M23 ypaheHu cy y mOTIYHOCTH y
okBupy LleHTpa 3a pusuky uBpcTor crama u HoBe Marepujaie MHcTuTyTa 3a Gusuky.

Hp Mupjana I'pyjuh Bbpojuun je on cBux M20 pamoBa 00jaBJbeHUX TOCJIE HCHOT
n30opa y MPETXOTHO 3Bamke 2 IyTa OWja MpBH ayTop, a 8 IyTa JPYrd ayTtop. Y OBHM
pazoBUMa KaHIUJATKUa ce OaBMIa OpPraHU3alMjoM U CIPOBOhEHEM HCTpa)kMBamba WIIH
BUXOBUX 3Ha4yajHUX JeJoBa, OWIO Ja cy y NHTamy EKCIEepUMEHTallHa Mepema WIH
HyMepHUUKe cUMYJIallije U TyMademe 1001jeHuX pe3yTara.

VY cBuM HaBeJeHUM pajioBUMa U3 Oubmuorpaduje, KaHAUIATKUBA je Y BEIUKO] MEpH
y4ecTBOBala y 00pagu M TyMadewmy EKCIEPUMEHTATHHX pe3yjTara, IITO je Hajuenthe
00yxBaTajio MPUMEHY HYMEPHUYKHX MOJIeNia 1 OPUTHHAIHOT copTBepa KOje je KaHIUIaTKUba



y Ty cBpXY pa3Buia. OHa je Takohe OWiia je He3aMEeHIbMBA U Y TIHCAY M MPUIPEMHU pajioBa 3a
o0jaBibHBaJbEe, KA0 W KOMYHHKAIUjU Ca PEICH3CHTHMMA W HW3JlaBadylMMa TOKOM TIOCTYIIKa
00jaBJbHBaHA.

VY panoBuma 1, 3, 4, 6 u 7 uz xareropuje M21, koju cy palenu y capanmu ca
noMahum HayynuMm ucHTHTyIHjaMa (MHCcTHTYT BuHua, Texnomomku u Pymapcku dakynrer
VYuusep3utera y beorpany, Xemujcku akynrer Yuusepsutera y Hosom Cany), np Mupjana
I'pyjuh  Bpojumn, capahuBana je y excnepuMeHTanHOM neny pazna (PamanoBoj u
(hOTOTYMUHECIICHTHO] CTICKTPOCKONUJH U CIIEKTPOCKOTICKO] ETUTICOMETPHjH) U PyKOBOJIMIIA U
WJIN/CaMOCTAJIHO CIPOBOAMIIA JI€0 UCTPAKHUBamba KOJU C€ OJHOCH Ha KpEHpaeHhe HyMEPHUKUX
Mmojena, codTBepa M HUXOBE MPUMEHE HAa KOHKPETHE EKCIEpUMEHTAHE pe3yiTare u3
obmactu  PamanoBe um  (DOTOMYMHHECHEHTHE  CIEKTPOCKOIHjE,  CIIEKTPOCKOIICKE
SIIMIICOMETPH]jEe M 00JIACTH MOJICIIOBaha MOPO3HUX CBOjcTaBa (hOTOKATAIHM3ATOPA.

Y pagy M21 mox pemnum OpojeM 2, KaHAMTATKHEA j€ CAMOCTAIHO CIIPOBENa
Kpenpame W TpPUMEHy HYMEpUYKHX MoJela M KoJoBa y oOnacté wuH(DpamnpBeHe
CIIEKTPOCKOTIHMj€ OKCUIHHMX HAHOMpaxoBa W mopeheme pesynraTa pazIuuyuTHX HYMEPHUYKUX
cumynamja. Y paxy M21 mon pemaum Opojem 5 np I'pyjuh-bpojumn camocramHo je
obpahuBana excriepuMeHTanHe pesynrare Pamanose crexTpockonuje (MepeHe y cienehum
uHcTuTyMjama: Institut fur Mineralogie, Leibniz Universitat Hannover, Germany, CNRS
and Universite” Pierre and Marie Curie, France) HyMmepuukuM MeToJama Koje je
NpUIAaroJiuiia UCIUTUBAHUM MaTepHjaiuma.

Y pamoBuma 8 m 9 w3 xareropmje M21 y capammu ca lleHTTpom 3a
MYITHAMCIUIUIMHAPHE CTyAuje YHuBep3uTeTa y beorpany, ap Mupjana I'pyjuh bpojuns je
y3 kopumheme codTBepa Yuju je ayTop, y4ecTBOBAJA Y HYMEPHUYKO] 00paan M TyMadewy
eKCIIEpUMEHTAIHUX Pe3yJITaTa, KOjH Cy Jeo JoKTopcke Te3e np Karapune BojucasibeBuh.

VY cBuM panoBumMa u3 kareropuja M22 u M23 HactanuM HakoH U300pa y MPETXOJHO
3Bambe, KAaHIUIATKUIbA j& yUYECTBOBAJA y CBUM (pazama eKCIepHMMEHTAHOT pajia, CAMOCTAIHO
pa3Bujana HyMepHUYKe MOJIeNle U KOI0Be, OaBmia ce 00pagoM eKCIIEpUMEHTATHAX Pe3yJITaTa,
Ka0 U THMCameM 3HayajHOT Jiela pajoBa BE3aHOI 3a Tymademe H mopeheme
EKCTICpUMCHTATHUX U HYMEPUYKHX pe3yJiTara.

Hp Mupjana I'pyjuh-bpojunn je tokom 2015. roamne onpkana 3 mpenaBama IO
MO3MBY, jeTHO Ha Mel)yHapoIHOM CKyIly, U3 00JIACTM HyMEpPHUKUX CHMYJalKja y ONTHYKO]
CIEKTPOCKONMjH MOPO3HUX HaHOMaTepHjajga, U 2 U3 00JacTu NMpUMEHE eKCHepUMEHTAIHUX
METOJIa OINTHYKE CIEKTPOCKOIHMje Yy TMpoydaBamy KyiaTypHor Hacineha (1 Ha ckymy
HAI[MOHATHOT 3Hauaja u 1 Ha Mel)yHapoJHUM CKyITY).

Kanmunatkuma je jJama BeIWKHA JIONMPUHOC Kao KoayTop MoHorpaduje of
HAIlMOHATHOT 3Hayaja (OnTHYKa CHEKTPOCKONHja HaHOMaTepujana, M41) aupekTHO ce
OaBehu moriaBibMMa Koja ce OAHOCE Ha WMHQpanpBeHy, PamaHoBy U (HOTOIyMHHECIICHTHY
CTIIEKTPOCKOTIN]Y OKCHIHUX HAHOMPaxoBa, a MOCEOHO pe3yinTarnMa OpOjHHX HYMEPHUYKHX
CUMYyJTallfja, MPOMCTEKIINX U3 heHE TOKTOPCKE Te3€ U KACHUjUX UCTPAKUBAIhA.

4.5. 3uauaj padosa

Ip Mupjana ['pyjuh-bpojunn je kao ucTpakuBad u ayTop pas3Buiia METOJIC 32 MOICIOBAHE
uHppaupBennx, PamaHOBUX ©  (OTONyMUHECHEHTHHX CIIEKTapa LIMPOKE  Kjace
HaHOMAaTepHjaia, Mpe CBera OKCHJHUX HAHONpPaxoBa, Kao M COMTBEp 3a MOJEIIOBAE
MOPO3HUX CBOjCTaBa ME30TMOPO3HUX HAHOIPAaxoBa, KOjU je KopuitheH y BEJIMKOM Opojy
My OJIMKOBaHUX HCTPAXHBaKka M HEKOJIMKO JOKTOPCKUX JHCEpTaIHja.

Kanpunatkuma je nana 3Ha4yajaH JONPHHOC KapaKTepHU3alUju W MOJCIIOBABY
ONTUYKHX CBOjCTaBa YMCTHX W JOTHMPAHUX OKCHIHMX HaHOMAaTepHjalia Ha IyTy TOBE3HUBAbha
yCIIOBa CHHTE3¢ HAHOCTPYKTypa ca HUXOBUM IMJbaHUM KapaKTepHCTHKama 3a moTpede



crienUpUIHAX TPUMEHA, Kao MTOo je (oToKaTaan3a OprancKkux 3araljuBadya ;KUBOTHE CPEIMHE
(JlekoBa, IeCTHIINIA, XEPOUITH/IA).

[Tocnenmux roaWHa Mpero3HaTa jé Kao BeoMa aKTUBAaH HCTpPaKuMBad y o0JacTu
npumene nH}panpseHe, Pamanose u (OTOIyMHHECIICHTHE CHEKTPOCKONH]E Y TPOYyYaBaHHY
o0jekara KyATypHOT Hacieha (60jeHNX MOBPIINHA, AHTUYKUX U CPEAHEBEKOBHUX KEPaMHKa),
rJIe aKTUBHO YYECTBYyje Yy IIUPOKO] MHUIMjaTHBH HM3y4aBamka W KOH3EpBAlWje KYJITYypHOT
Hacieha Perryonuke Cpowuje.

4.6. Jlonpunoc kanoudama peanuzayuju KOaymopckux padosda

Kanmunatkuma, 1p Mupjana ['pyjuh-bpojunH, je kao koayTop Jlana opuraHaiaH JOMPUHOC Y
cBux 18 pamosa kareropuja M20, 00jaBJbeHUX HAKOH M300pa y MPETXO/IHO 3BambE, MPE CBEra
KpO3 Kpeupame U MOAH(UKAIN]y HyMEpUUKHX MOJIENIa U OPUTHHATHUX KOJI0Ba 3a 00paay u
TymMadewme MH]panpBeHNX ¥ PaMaHOBHX CHeKTapa IIMPOKE KiIace HaHOMAaTepujana, Kao H
Mozena 1 codTBepa 3a UCIIUTHUBAKE CBOjCTaBa MMOPO3HOCTH ME30IOPO3HUX HAHOMpaxoBa. Y
Behem nmeny pajgoBa 0aBuia ce M eKclepuMeTalHMM panoM (mH(ppaupseHa, PamanoBa u
(OTOTyMHHECIICHTHA MEparba, 3aTUM CIIEKTPOCKOIICKA SITUIICOMETPH]ja), CAMOCTAIHO WM Y
capaJmbH ca JPYrHMM Ko-ayTopuMa. EKcriepuMeHTaaHe akTUBHOCTH y OOJAacTH NpOoy4aBarba
KylITypHOT Hacieha o0aBiba camocTaniHo, Majyhn CBOjUM TyMademeM 3HadajaH JTOTPUHOC
MYJITUIMCIUIUTHAHAPHUM aKTHBHOCTHMA M UCTPAKUBAKHUMA, KApaKTEPHUCTHYHHUM 32 00J7acT
npoyuaBama KyJITypHOT Hacieha.



EneMeHnTH 32 KBAHTUTATHBHY OLIEHY HAYYHOT JIONPHHOCA
ap Mupjane I'pyjuh-bpojunn 3a u36op y 3Bambe HAYUYHOT CABETHHKA

OCTBaDeHI/I PE3YJITATH HAKOH MPETXOJAHOT I/I36ODa Y 3BalLEC

VYxymro 30 myOnukanuja ox dera 18 y mehynaponaum gaconucnma kareropuje M20.
Jenan pajn y HUaconucy HalMOHAIHOT 3Havyaja M52.
Jemna moHorpadwuja y kateropuju MoHorpaduje HaloHATHOT 3Hauaja M41.

Kareropwuja M 6onoBa .
paa 1o paty bpoj pagoBa | Ykynno M 6omoBa
M21 8 9 72
M22 5 2 10
M23 3 7 21
M3l 3 1 3
M32 1.5 2 3
M33 1 1 1
M34 0.5 2 1
M4l 7 1 7
M44 2 1 2
M52 1.5 1 1.5
M62 1 1 1
Mo64 0.2 2 0.4
YKYIIHO 30 122.9

Ilopeheme ca MUHUMAITHIM KBAaHTUTATHBHHUM YCIIOBOM 3a 300 3BakbC HAYYHH CaBCTHHUK

M kareropuje Ycnos OcTBapeHu pe3yaTar
YKVYIIHO 65 122.9
MI10+M20+M31+M32+M33+M41+M52 50 118.5
MI11+M12+M21+M22+M23+M24+M31+M32 | 35 109




Cnucak pagosa ap Mupjaune I'pyjuh-bpojunn

Pan y BpxyHckom melhynapoanom yaconucy — M21
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1 N. Tomi¢, M. Gruji¢-Brojéin, N. Fincur, B. Abramovi¢, B. Simovi¢, J. Krsti¢, B. Matovi¢,
M. Séepanovié
Photocatalytic degradation of alprazolam in water suspension of brookite type TiO,
nanopowders prepared using hydrothermal route
Materials Chemistry and Physics 163 (2015) 518-528

2 Z.V.Popovié¢, M. Grujié-Broj¢in, N. Paunovi¢, M.M. Radonji¢, V.D. Aradjo, M.I.B.
Bernardi, M.M. de Lima, A. Cantarero
Far-infrared spectroscopic study of CeO2 nanocrystals
Journal of Nanoparticle Research 17(1) (2015) 1-7

3 M. Gruji¢-Brojéin, S. Armakovic., N. Tomié, B. Abramovié., A. Golubovi¢, B.
Stojadinovié., A. Kremenovi¢, B. Babié, Z. Doh&evi¢-Mitrovi¢, M. Séepanovic.
Surface modification of sol-gel synthesized TiO2 nanoparticles induced by La-doping
Materials Characterization 88 (2014) 30-41.

4 A Golubovi¢, N Tomié, N Finc¢ur, B Abramovié¢, I Veljkovi¢, J Zdravkovi¢, M Grujic-
Brojcin, B Babi¢, B Stojadinovi¢, M Sc’epanovié
Synthesis of pure and La-doped anatase nanopowders by sol-gel and hydrothermal methods
and their efficiency in photocatalytic degradation of alprazolam
Ceramics International 40(8) (2014) 13409-13418

5 A. Kremenovié¢, M. Grujic Brojcin, A.-M. Welsch, P. Colomban
Heterogeneity in iron-doped titania flower-like nanocrystalline aggregates: Detection of
brookite and anatase/rutile size-strain modeling
Journal of Applied Crystallography 46 (6) (2013) 1874-1876.

6 A. Golubovi¢, B. Abramovié, M. Séepanovié, M. Gruji¢-Brojcin, S. Armakovi¢, 1.
Veljkovi¢, B. Babi¢, Z. Dohcevié-Mitrovi¢, and Z. V. Popovié
"Improved efficiency of sol-gel synthesized mesoporous anatase nanopowders in
photocatalytic degradation of metoprolol"
Materials Research Bulletin 48 (4) (2013) 1363-1371.

7 M. Séepanovic’, B. Abramovié¢, A. Golubovi¢, S. Kler, M. Gruji¢-Broj¢in, Z. Doh¢evié-
Mitrovi¢, B. Babi¢, B. Matovié, Z. V. Popovic¢
"Photocatalytic degradation of metoprolol in water suspension of TiO2 nanopowders
prepared using sol-gel route"
Journal of Sol-Gel Science and Technology 61 (2012) 390402

8 M. Sc¢epanovié¢, M. Gruji¢-Brojéin, K. Vojisavljevié, and T. Sreékovié
"Defect induced variation in vibrational and optoelectronic properties of nanocrystalline
ZnO powders"
Journal of Applied Physics 109 (2011) 034313

9 M. Séepanovi¢, M. Gruji¢-Brojéin, K. Vojisavljevi¢, S. Bernik and T. Sre¢kovié
"Raman study of structural disorder in ZnO nanopowders"
Journal of Raman Spectroscopy 41 (2010) 914-921
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Structural characterization of mechanically milled ZnO: influence of zirconia milling media
J. Phys.: Condens. Matter 20 (47) (2008) 475202

Pan y Bogehem mehynapoanom uaconucy — M22

3

PanoBu 00jaB/LeHU HAKOH NMPETXOAHOT H300pa vV 3Bambe (2)

Z.V. Popovi¢, Z. Doh&evi¢-Mitrovi¢, M. Séepanovié, M. Gruji¢-Brojéin and S. Askrabié
"Raman scattering on nanomaterials and nanostructures"

Annalen Der Physik 523(1-2) (2011) 62-74, Special Topic Issue “Optical and Vibrational
Spectroscopies”

M. J. Séepanovié, M. Gruji¢-Brojéin, Z. D. Doh&evié-Mitrovié, Z. V. Popovié
"Characterization of Anatase TiO2 Nanopowder by Variable-Temperature Raman
Spectroscopy”

Science of Sintering, 41 (2009) 67-73

DOI: 10.2298/SOS0901067S

PasioBu 00jaBIbEHU IIpE IPETXOMHOr N300pa V 3BAEKE

R. Kosti¢, D. Rakovi¢, and M. Grujié¢
Vibrational Properties and Structure of Carbon Nanotubes Based on C60 Molecule and its



Symmetry
Materials Science Forum 282-283 (1998) 109-114
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IIpenaBame no no3uBy ca Melh)yHapoaHor ckyna mramMnaHo y neausu — M31

PaioBu 00jaB/LeHN HAKOH NMPETXOAHOT M300pa v 3Bame (1)
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IIpenaBame no no3uBy ca melynapoanor ckyna mramnano y ussoay — M32
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PanoBu 00jaB/LeHU HAKOH NMPETXOAHOT H300pa VvV 3Bambe (2)

M. Grujié-Broj&in, M. Séepanovié, Z.V. Popovié

Numerical Models in Analysis of Morphological Properties of Oxide Nanopowders
SFKM, The 19th Symposium on Condensed Matter Physics , November 09-11, 2015,
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M. Grujié-Brojéin, M. Séepanovié

THE APPLICATION OF RAMAN SPECTROSCOPY IN THE ANALYSIS OF ANCIENT
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Characterization of nanopowders using optical methods
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22-26, 2006, Book of Abstracts p.50
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Raman study of oxygen vacancy behaviour in ceria nanopowders doped with Nd, Y and Gd
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PajnoBu 00jaB/beHN HAKOH MPETXOXHOr H300pa v 3Bame (1)

3. [. Hoxuesuh-Murtposuh, M.J. lllheranoBuh, M. ['pyjuh-bpojuun, 3. B. IlomoBuh
"OnTuyka cBOjcTBa HaHOMaTepujaa"
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Arheoloski lokalitet ,,Kale* u KrSevici: preliminarno istrazivanje porekla i tehnologije izrade
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Tematski zbornik LANTERNA 2014 (ISBN 978-86-7306-132-0 i ISBN 9788683603893)
Institut za nuklearne nauke Vinca i Galerija Matice srpske, pp.1-15
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Metalurgija — Journal of Metalurgy 1-12 (2006) 62-68
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Raman Study of Vanadium-Doped Titania Nanopowders Synthesized by

M SCEPANOVIC, S ASKRABIC, M GRUJIC-BROJCIN, A GOLUBOVIC, ...
International Journal of Modern Physics B 24 (06n07), 667-675

Defect states in Ce0. 85Nd (Gd) 0.15 O2-6 nano-crystals investigated by

Raman spectroscopy 2009
NZ Lazarevi¢, ZD Doh&evié-Mitrovié, MU Gruji¢-Brojcin, MJ é(’;epanovié,
Hemijska industrija 63 (3), 221-226

Defektna stanja u nanokristalima Ce0. 85Nd (Gd) 0.15 O2-6 proucavana
metodom Raman spektroskopije

. 2009
N Lazarevi¢, Z Doh¢evi¢-Mitrovi¢ D, M Gruji¢-Broj€in, M S¢epanovi, ...
Hemijska industrija 63 (3), 221-226
Infrared and Photoluminescence Study of Rapidly Thermally Annealed SiOx
Thin Films 2007

A Milutinovi¢, Z Dohg&evié-Mitrovié, D Nesheva, M Sé¢epanovié, ...
Materials science forum 555, 309-314

Infrared and Photoluminescence Study of Rapidly Thermally Annealed SiOx

Thin Films A. Milutinovi¢, Z. Doh¢&evié-Mitrovi¢, D. Nesheva 2, ¢, M.

Séepanovié¢ 2007
M Gruiji¢-Broj€in, ZV Popovic

Materials Science Forum 555, 309-314

Vibrational calculation of single-wall armchair carbon nanotubes of small
diameter

M Gruiji¢-Brojc€in, R Kosti¢, D Rakovi¢

Materials Science Forum 413, 45-48

2002
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Title 1-47 Cited by  Year

Efikasnost brukitnih TiO
NL Fin&ur, NZ Tomié¢, MU Gruijié-Brojéin, MJ Séepanovi¢, BF Abramovig, ...

UTICAJ ZAGREVANJA NA FOTOLUMINESCENTNE | RAMAN SPEKTRE

ANATAZE TiO2 NANOPRAHOVA
M SCEPANOVIC, M GRUJIC-BROJCIN, Z DOHCEVIC-MITROVIC, | HINIC, ...

Vibrational Spectroscopy Methods as a Powerful Tool for Nanomaterials

Characterization
M Séepanovié, Z Dohg&evié-Mitrovié, M Gruji¢-Brojéin, ZV Popovié

Use of Phonon Confinement Model in Simulation of Raman Spectra of

Nanostructured Materials
M Grujié-Brojéin, MJ Séepanovié, ZD Dohcevié-Mitrovié, ZV Popovié

The Effective Medium Theories in Modeling of Infrared Reflectivity in

Inhomogeneous Nanomixtures
M Gruji¢-Brojé&in, M Séepanovié, Z Doh&evié-Mitrovié, | Hini¢, G Stanisi¢, ...

PRIMENA BRUGEMANOVE FENOMENOLOSKE TEORIJE EFEKTIVNE
SREDINE U MODELOVANJU INFRACRVENIH SPEKTARA TIO2
NANOPRAHA

M GRUJIC-BROJCIN, M SCEPANOVIC, Z DOHCEVIC-MITROVIC, | HINIC, ...
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ipbWebmail :: Invitation to talk at SFKM 2015 https://mail.ipb.ac.rs/roundcube/?_task=mail& action=print& uid=130...

From Leonardo Golubovic <Leonardo.Golubovic@mail.wvu.edu>
To myramyra@ipb.ac.rs <myramyra@ipb.ac.rs>

Cc popozor@ipb.ac.rs <popozor@ipb.ac.rs>, Nenad Vukmirovic
<nenad.vukmirovic@ipb.ac.rs>, Antun Balaz <antun@ipb.ac.rs>

Date 28 Mar 2015 06:06

Subject Invitation to talk at SFKM 2015 I m webmail

Faculty of Physics University of Belgrade
Institute of Physics Belgrade

Institute for Nuclear Sciences "Vinca" Belgrade
Serbian Academy of Sciences and Arts

Dr. Mirjana Grujic-Brojcin

Institute of Physics
Belgrade

Dear Dr. Grujic-Brojcin,

On behalf of the Organizing and Program Committees and my own, it is my privilege and pleasure to offer you to give an invited talk at the 19th
Symposium on Condensed Matter Physics - SFKM 2015, to be held in Belgrade, Serbia, September 7-11, 2015.

We are hoping that you can accept the invitation and are looking forward to your response. More information about the conference can be
found posted at http://www.sfkm.ac.rs

We would be very grateful if you could reply to our invitation within next few days as this would be very helpful for our planning of the
conference.

We are looking forward to meeting you in Belgrade in September.
Sincerely yours,
SFKM 2015 Chair

Prof. Leonardo Golubovic
West Virginia University, USA

1of1 12/9/2015 11:49 AM
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Invited Speakers

Marco Aprili, Université Paris-Sud 11

Fakher F. Assaad, University of Wiirzburg

Dora Balazs, Budapest University of Technology
and Economics

Stefano Baroni, Scuola Internazionale Superiore di
Studi Avanzati (SISSA)

Wolfgang Belzig, University of Konstanz

Natasa Bibi¢, Vinca Institute of Nuclear Sciences
Alexandre Bouzdine, Université de Bordeaux 1
Emil BoZin, Brookhaven National Laboratory
Ivan Bozovi¢, Brookhaven National Laboratory
Christoph Bruder, University of Basel

Harald Brune, Ecole Polytechnique Fédérale de
Lausanne

Hrvoje Buljan, University of Zagreb

Emmanuele Cappelluti, Sapienza Universita di
Roma

Milan Damnjanovi¢, Faculty of Physics Belgrade
Edib Dobardzi¢, Faculty of Physics Belgrade
Gyula Eres, Oak Ridge National Laboratory
Leonardo Golubovi¢, West Virginia University
Mirjana Gruji¢-Brojcin, Institute of Physics
Belgrade

Bjork Hammer, Aarhus University

Igor Herbut, Simon Fraser University

Zoran Ikoni¢, University of Leeds

Zoran Ivi¢, Vinca Institute of Nuclear Sciences
Vladimir Jurici¢, University of Utrecht

Jane Kondev, Brandeis University

Zorica Konstantinovi¢, Institute of Physics
Belgrade

Igor M. Kuli¢, Institut Charles Sadron

Nenad Lazarevi¢, Institute of Physics Belgrade
Marjana LeZai¢, Forschungszentrum Jilich
Stergios Logothetidis, Aristotle University of
Thessaloniki

Aleksandar Matkovi¢, Institute of Physics Belgrade
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Ivanka MiloSevi¢, Faculty of Physics Belgrade
Milorad MiloSevi¢, University of Antwerp

Milica Milovanovi¢, Institute of Physics Belgrade
Zoran Miskovi¢, University of Waterloo

Marija Mitrovi¢ Dankulov, Institute of Physics
Belgrade

Stevan Nad-Perge, California Institute of
Technology

Branislav Nikoli¢, University of Delaware
Predrag Nikoli¢, George Mason University
Cedomir Petrovi¢, Brookhaven National
Laboratory

Dragana Popovi¢, Florida State University
Velimir Radmilovi¢, Faculty of Technology and
Metallurgy Belgrade

Zoran Radovi¢, Faculty of Physics Belgrade
Milan Rajkovi¢, Vinca Institute of Nuclear Sciences
Miljko Satari¢, Faculty of Technical Sciences Novi
Sad

Rastko Sknepnek, University of Dundee

Dorde Spasojevi¢, Faculty of Physics Belgrade
Dimitrije Stepanenko, Institute of Physics
Belgrade

Zeliko Sljivancanin, Vinca Institute of Nuclear
Sciences

Nenad Svraki¢, Institute of Physics Belgrade
Bosiljka Tadi¢, Jozef Stefan Institute

Milan Tadi¢, School of Electrical Engineering
Belgrade

Darko Tanaskovi¢, Institute of Physics Belgrade
Christian Teichert, Montan University

Mihajlo Vanevi¢, Faculty of Physics Belgrade
Ivana Vasic¢, Institute of Physics Belgrade
Vladan Vuleti¢, Massachusetts Institute of
Technology

Ilija Zeljkovi¢, Boston College
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Download the Final Programme of Third Conference of Serbian Society for Ceramic Materials, 15th _
17th June 2015

Programme

PLENARY LECTURES:

1. Prof. Dr. Dragan Damjanovi¢, EPFL, Switzerland
“Morphotropic phase boundary systems: concept, materials and applications”

2. Prof. Dr Paula Vilarinho, University of Aveiro, Portugal
“Open questions on the role of porosity in ferroelectric thin films”

3. Prof. Dr. 1. Christian Schin, Max-Planck Institute for Solid State Research, Stuttgart, Germany
“Nanomaterials: What Do Their Energy Landscapes Tell Us?”

4. Prof. Dr. Rebholz Claus, University of Cyprus, Cyprus
“Thermal and chemical stability of hexagonal boron nitride (h-BN) nanostructures”

INVITED LECTURES:

1. Prof. Dr. Javier Garay, University of California, Riverside, USA
“Processing and performance of transparent ceramics for light emission and light manipulation”

2. Prof. Dr. Tahir Cagin, Texas A&M University, USA
“Thermo-Electro-Mechanical Coupling in Piezoelectric Materials: Molecular Theories and Atomistic Simulations”

3. Prof. Dr. Elisabetta Di Bartolomeo, University of Tor Vergata, Italy
“Infiltrated Lag.gSrg.2Gap.8Mgg.203-5 Based Fuel Cells for Biogas Feeding”

4. Dr. Slavko Bernik, 11S, Slovenia
“Stuctural and Microstructural Challenges for the Enhanced Thermoelectric Performance of Zno-Based Ceramics”

5. Prof. Dr. Enrico Traversa, KAUST, Saudi Arabia
“Cerium oxide nanoparticles for antioxidant therapy perspectives”

6. Dr. Tadej Rojac, 115, Ljubljana, Slovenia
“Processing and conductivity issues in BiFeO3-based piezoelectric ceramics”

7. Prof. Dr. Darko Makovec, 1JS, Ljubljana, Slovenia
“Synthesis of magnetic and multifunctional nanocomposites based on the colloidal processing of nanoparticles”

8. Dr. Andreja Gajovic, Institut Rudjer Boskovic, Zagreb, Croatia
“Titanate nanostructures for different applications”

9. Dr. Cristina Ciomaga, Faculty of Physics, University of Iasi, Iasi, Romania
“Ferroelectric-ferrite/CNT ceramic composites: synthesis, functional properties and modeling”

10. Prof. Dr. Ravi Kumar, Indian Institute of Technology, Madras, India
“Precursor derived ceramics for photocatalytic applications”

11. Dr. Milica Vlahovi¢, Institute of Chemistry, Technology and Metallurgy, University of Belgrade, Serbia
“Non-Destructive Evaluation of Sulfur-Polymer Composite Behavior under Induced Destruction Influence”

12. Prof. Dr. Katsumi Yoshida, Tokyo Institute of Technology, Tokyo, Japan
“Development of Porous SiC Ceramics Based on In-Situ Grain Growth”

13. Dr. Miladin Radovic, Texas A&M University, USA
"0On Anelastic and Dielectric Relaxation in Doped Ceria and Zirconia Ceramics”

14. Dr. Mirjana Gruji¢-Brojcin, Institute of Physics, University of Belgrade, Serbia
"The Application of Raman Spectroscopy in the Analysis of Ancient Ceramics"

15. Dr. Maja Gajic Kvascev, Institute of Nuclear Sciences Vinca, University of Belgrade, Serbia
"Pattern Recognition Techniques as Support for Archaeometric Study of Ceramic Artefacts”

16. Dr. Miroslav Komljenovic, Institute for Multidisciplinary Research, University of Belgrade, Serbia
“Alkali activated materials: Crucial factors affecting the strength”

17. Dr. Thomas Brauniger, Department of Chemistry, University of Munich (LMU), Germany
“Characterisation of Ceramic Systems by Solid-State NMR Spectroscopy”




Bulgarian Academy of Sciences

Institute of Solid State Physics
"George Nadjakov"

72, Tzarigradsko Chaussee Blvd. Tejlephone: (+359 2) 979/ ext.
1784 Sofia, Bulgaria http://www.issp.bas.b Director: (+359 2) 875 80 61
) BU8 b -155P.025-08 Administration: (+359 2) 877 34 92

e-mail: director@issp.bas.bg Chief Accountant: (+359 2) 87550 61

To: Professor Maja Scepanovic
Center for Solid State Physics and New Materials
Institute of Physics,
Pregrevica 118, 11080 Belgrade
Serbia August 1172010

Dear Prof. Scepanovic,
On behalf of the Organizing committee of the 16th International School of Condensed Matter
Physics, the ISCMP 2010 "Progress in Solid State and Molecular Electronics, lonics and
Photonics ", which will take place in Varna, BULGARIA between 29" August and 31

September 2010, I have the pleasure to inform you that your contributions entitled:

Invited lecture: “INVESTIGATION OF VIIBRATIONAL AND ELECTRONIC STATES IN OXIDE
NANOPOWDERS BY SPECTROSCOPIC METHODS”

by M. Scepanovic, M. Grujic-Brojcin, Z. Dohcevic-Mitrovic and Z. V. Popovic

have been included in the School programme.

We kindly invite you to take part in the work of the School and will be glad to meet you
in Varna in the end of August and beginning of September.

We have booked for you a double room for the period August 28" -September 4", 2010
in the Panorama hotel in the resort St.St. Konstantin and Elena in which the School will
be held.

Sincerely yours,

W2 e

Academician Alexander G. Petrov, PhD, DSc, FBAS
Director, Institute of Solid State Physics
Chairman of 16ISCMP 2010



15. oktobar 2014. godine ' dr Mirjana Gruji¢-Broj¢in
Visi nauéni saradnik

Institut za fiziku, Univerzitet u Beogradu

Centar za fiziku ¢vrstog stanja i nove materijale

Pregrevica 118

11080 Zemun

POZIVNO PISMO

Postovana gospodo Gruji¢-Brojéin,

Cast mi je i zadovoljstvo da Vas, u ime Nau¢nog odbora prvog nacionalnog nau¢nog
skupa LANTERNA 2014 (nuklearne i druge analiticke tehnike u izuéavap‘ju kulturnog nasleda -
zaStita bastine izmedu prirodnih i drudtvenih nau¢nih oblasti), pozovem da u svojstvu predavaca
po pozivu odrzite predavanje pod naslovom ,,Primena Ramanove spektroskopije za proucavanje
kulturnog nasleda: prvi rezultati ispitivanja keramike sa lokaliteta Kale Krievica™. Nau¢ni skup

¢e se odrzati u Galeriji Matice srpske u Novom Sadu, 3. novembra 2014. godine.

Nauéni skup je prilika da se kroz direktne susrete eksperata iz naunih, tehnitko-
tehnoloskih i drustveno-humanisti¢kih oblasti istraZivanja istakne multudisciplinarni karakter

izu¢avanja predmeta kulturnog nasleda.

Radujemo se Vasem uceScu.

U ime Nautnog odbora LANTERNE 2014

ooy A b’

dr Majd Gaji¢-Kvasev

Naucéni saradnik
Institut za nuklearne nauke Vin¢a, Beograd, Srbija
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Institut za nuklearne nauke Vinéa Galerija Matice srpske
Beograd Novi Sad



o LANTERNA 2014-I nacionalni nauéni skup-nuklearne i druge analiticke tehnike u izu¢avanju kulturnog

iy » nasleda - zastita bastine izmedu prirodnih i drustvenih nau¢nih oblasti, Galerija Matice srpske. Novi Sad,
- 03. novembar 2014,
Program skupa
9.00-9.25 Uvodna obraéanja
Gostujuéi predavaé-dott. Stefano Ridolfi, Arsmensurae, Rim, Italija (izlaganje
9.25-10.00 na engleskom)

Educational Yard, an original way to test instruments and teach physics

Sesija 1: BaStina kao drustveni resurs

predsedavajuéi: dr Dragan Bulatovic, Filozofski fakultet u Beogradu

Predavanja po pozivu

10.00-10.25

10.25-10.50

10.50-11.20

-

dr Milan Popadi¢, Filozofski fakultet u Beogradu

Kuloniza‘cija proslosti: bastina kao druStveni resurs
dr Dubravka Dukanovi¢, Institut za arhitetkturu i urbanizam Srbije, Beograd

1zazovi odrZiveg razvoja i oCuvanje bastine

Pauza za kafu

Sesija 2: Nauéni resursi za izu¢avanje kulturne bastine

predsedavajuéi: dr Maja Séepanovié, Institut za fiziku, Beograd

Predavanja po pozivu

11.20-11.45

11.45-12.10

12.10-12.35

12.35-13.00

13.00-13.25

13.25-14.30

dr Ljiljana Damjanovi¢, Fakultet za fizicku hemiju, Beograd

Primena metoda fizickohemijske analize u o¢uvanju kulturnog nasleda
dr Radmila Janc¢i¢-Heinemann, TehnoloSko-metalurski fakultet, Beograd

Uloga nauke o materijalima u prouéavanju i o¢uvanju kulturne bastine
dr Jonjaua Ranogajec, Tehnoloski fakultet u Novom Sadu

Science and Education in Cultural Heritage Protection
dr Mirjana Gruji¢-Brojéin, Institut za fiziku, Beograd
Primena Ramanove spektroskopije za prou¢avanje kulturnog nasleda:

prvi rezultati ispitivanja keramike sa lokaliteta Kale Krfevica
Velibor Andri¢, Institut za nuklearne nauke Vinca, Beograd

Savremeni trendovi u prouc¢avanju kulturnog nasleda — neinvazivnost i
nedestruktivnost

Pauza za rucak
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Prof. Manuel Cardona, MPI, Germany

Prof. Jack Rowe, NC State University, USA

Prof. David Snoke, University of Pittsburgh, USA

Prof. Xavier Gonze, Universite Catholique de Louvain, Belgium
Prof. Peter Yu, University of California, Berkeley, USA

Prof. Jorge Serrano, ICREA- UPC, Spain

Prof. Alfonso Muinoz, Universidad de la Laguna, Spain

Prof. Andres Cantarero, Universidad de Valencia, Spain

Prof. Ole Andersen, MPIl, Germany

Prof. R. Sooryakumar, Ohio State University, USA

Prof. Reinhard Kremer, MPIl, Germany

Prof. Karl Syassen, MPIl, Germany s

Prof. Fernando Ponce, ASU, USA 4 o
Prof. Jose Menendez, ASU, USA

Prof. Luis Felipe Lastras, UASLP-IMex1co

Prof. Roberto Escudero, UNAM Mexico

Prof. Christian Thomsen, TU Berlin, Germany

Prof. Ruben Barrera, UNAM, Mexico

Prof. Ulrich Eckern, Augsburg Univ,Germany

Prof. Gerardo Contreras Puente, I Mexmo (
Prof. Frederick Smith, City Collegé of New York;, USA

Prof. Isaac Hernandez, CINVESTAV, Mexico S
Prof. David Lederman, West Virginia®tmv, USA
Prof. Zoran Popovic,Physics Institute, Serbia
Prof. Philip Allen, Stony Brook, USA

75th Manuel's Birthday
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Raman scattering on nanomaterials and nanostructures

Z. V. Popovic¢*, Z. Dohcevi¢-Mitrovic¢, M. séepanovié, M. Gruji¢-Brojcin, and S. ASkrabié

Institute of Physics, Center for Solid State Physics and New Materials, University of Belgrade,
Pregrevica 118, 11080 Belgrade, Serbia

Received 30 July 2010, revised and accepted 10 September 2010
Published online 11 October 2010

Key words Raman scattering, nano materials, phonon confinement effects, titania and ceria.

This article is dedicated to Manuel Cardona.

The conventional Raman scattering spectroscopy is one of the most used and powerful techniques for char-
acterization of nano-sized materials and structures. By proper analysis of optical mode shift and broadening
in nanomaterials based on phonon confinement model, it is possible to deduce about the influence of vari-
ous effects like particle size and size distribution, strain, change of phonon dispersion, substitutional effects,
defect states and nonstoichiometry, electron-phonon coupling. We have demonstrated potentials of this tech-
nique in CeO2 and TiO2 nanocrystalline systems analyzing their optical phonon properties.

(© 2011 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

1 Introduction

There are plenty of different microscopic and other techniques which are widely used to study nano-sized
materials and structures. In order to map mostly used techniques for nanomaterials characterization we
have used the ISI Web of Science data base. There are 58021 “nano” records, for the period 1996-2010
(end of July). The main correlated techniques are as listed in Fig. 1.

According to Fig. 1, the characterization of nanostructured systems is still best accomplished using elec-
tron microscopy (TEM, SEM), or by scanning probe techniques (AFM, STM), which provide information
on the electronic and morphological properties of materials with nanometer scale resolution. Unfortunately,
these techniques work ex-situ, often requiring special sample preparation, and can be destructive [1].

Structural characterization of nanomaterials and nanostructures is still run with the conventional X-ray
diffraction (XRD) technique, despite limitations existing when going to the nanoscale. This method is on
the second place among all other techniques used for nanomaterials characterization. Raman scattering
(RS) technique is also very widely used as a powerful tool for characterization of nanosized materials and
structures. Beauty and power of RS for materials characterization is:

e No sample preparation or damage

The ability to measure samples through light transparent material (easy in-sifu experiments)

Submicron (in some cases 50 nm) spatial resolution (when coupled with AFM: TERS = tip enhanced
RS)

Very high sensitivity (when coupled with SERRS: surface enhanced resonance Raman spectroscopy)

e Easy use.

*

Corresponding author E-mail: zoran.popovic @ipb.ac.rs, Phone: +381 113161385, Fax: +381 113162 190

© 2011 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim
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ipbWebmail :: Thank you from J. Opt. - JOPT/391361/PAP/124565

1of1

Subject Thank you from J. Opt. - JOPT/391361/PAP/124565
Sender <jopt@iop.org>
Recipient <myramyra@ipb.ac.rs>
Date 08 Jun 2011 17:05

Ref: JOPT/391361/PAP/124565
Dear Dr Grujic-Brojcin

TITLE: Mixing rules and optical properties of an ensemble of II-VI
semicondutor nanoshells
AUTHORS: Dr Rosa M de la Cruz et al

Thank you for your report on the above article. We very much appreciate
your help in refereeing this article for Journal of Optics, and I look
forward to working with you again soon.

Yours sincerely

Stuart Roberts
Publishing Administrator
Journal of Optics

Publishing Team

Stuart Roberts - Publishing Administrator
Gregory Smith - Publishing Editor

Claire Bedrock - Publisher

Rachael Kriefman - Production Editor

Contact Details
E-mail: jopt@iop.org
Fax: +44 (0) 117 9200658

PS Keep up to date with the latest articles published in IOP journals at
http://iopscience.org

https://roundcubemail.ipb.ac.rs/? task=mail& action=print& uid=63&...

Im webmail

This email (and attachments) are confidential and intended for the addressee(s) only. If you are not the intended
recipient please notify the sender, delete any copies and do not take action in reliance on it. Any views expressed are
the author's and do not represent those of IOP, except where specifically stated. IOP takes reasonable precautions to
protect against viruses but accepts no responsibility for loss or damage arising from virus infection. For the protection of

IOP's systems and staff emails are scanned automatically.

IOP Publishing Limited Registered in England under Registration No 467514. Registered Office: Dirac House, Temple

Back, Bristol BS1 6BE England Vat No GB 461 6000 84.
Please consider the environment before printing this e-mail

3/19/2014 5:36 PM



ipbWebmail :: Re: Review of a paper for PAC journal https://roundcubemail.ipb.ac.rs/?_task=mail& action=print& uid=95&...

Sender Vladimir Srdic <srdicvv@uns.ac.rs>

Subject Re: Review of a paper for PAC journal I m we b ma | l

Recipient Mira Grujic-Brojcin <myramyra@ipb.ac.rs>
Date 14 Apr 2012 19:07

Dear Dr. Grujin Brojcin

Thank you very much for the answer and prepared review of the paper ID PAC-0256,
"Semiconducting properties of titanium oxide containing ceramics”. I am sure that your

comments and suggestions will be very helpful in preparation of revised version of the text.

Kind Regards

Vladimir V. Srdic

Processing and Application of Ceramics
Faculty of Technology

University of Novi Sad

Bul. Cara Lazara 1

21000 Novi Sad

SERBIA

Tel: +381 21 485 3665

Fax: +381 21 450 413

e-mail: srdicvv@uns.ac.rs

web-site: http://www.tf.uns.ac.rs/publikacije/PAC
web-site: http://www.tf.uns.ac.rs/sm2011

————— Original Message ----- From: "Mira Grujic-Brojcin" <myramyra@ipb.ac.rs>

To: "Vladimir Srdic" <srdicvv@uns.ac.rs>
Sent: Friday, April 13, 2012 10:38 PM
Subject: Re: Review of a paper for PAC journal

Dear Dr. Srdic

Find enclosed the review of the manuscript ID PAC-0256, entitled
"Semiconducting properties of

titanium oxide containing ceramics”. The manuscript will be acceptable
after major revision.

Sincerely

Mira Grujic-Brojchin

On 28 Mar 2012 13:01, Vladimir Srdic wrote:

Dear Dr. Grujic Brojcin,

Thank you very much for fast answer and acceptance to prepare review
of the manuscript ID PAC-0256, entitled "Semiconducting properties of
titanium oxide containing ceramics”. We ware looking forward to
receive your opinion and comments soon.

Kind Regards
Vladimir V. Srdic

————— Original Message ----- From: "Mira Grujic-Brojcin"
<myramyra@ipb.ac.rs>

To: "Vladimir Srdic" <srdicvv@uns.ac.rs>

Sent: Wednesday, March 28, 2012 11:25 AM

Subject: Re: Review of a paper for PAC journal

1 of2

3/19/2014 5:34 PM



ipbWebmail :: Re: Review of a paper for PAC journal

2 of 2

Dear Editor,
I'm accepting your invitation to review this paper before April 14.
Best regards,

Mira Grujic-Brojchin

On 27 Mar 2012 12:12, Vladimir Srdic wrote:

Dear Dr. Grujic Brojcin,

Manuscript ID PAC-0256, entitled " Semiconducting properties of
titanium oxide containing ceramics ”, with Ms. Pura as the
corresponding author, has been submitted for the journal -
Processing

and Application of Ceramics (please visit our web-site at: ).

Prof. Abramovic has recommended you as a researcher who is close to
the subject of the manuscript - thus, we would like kindly to ask
you

to prepare a review of the paper. Please let us know as soon as
possible if you will be able to accept our invitation and prepare a
review before April 14, 2012. If you are unable to review at this
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Abstract TiO, nanopowders were produced by sol-gel
technique under different synthesis conditions. XRD
results have shown that obtained nanopowders are in ana-
tase phase, with the presence of a small amount of highly
disordered brookite phase, whereas nanocrystallite size and
amount of brookite slightly depend on sol-gel synthesis
conditions. Raman measurements confirm these results.
The analyses of the shift and width of the most intensive
anatase E, Raman mode by phonon confinement model
suggest that anatase crystallite size should be in the range
between 11 and 15 nm, what is in excellent correlation
with XRD results. Obtained results have shown that Raman
spectroscopy is a highly sensitive method for the estima-
tion of anatase crystallite size as well as brookite content in
TiO, nanopowders synthesized by variable sol-gel syn-
thesis conditions.

Keywords Nanostructures - Sol-gel synthesis -
X-ray diffraction - Raman spectroscopy
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PCM Phonon confinement model

JCPDS Joint committee on powder diffraction standards
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1 Introduction

Titanium dioxide (TiO5,) is an important industrial material
as a main component of paints, pigments, a variety of glass
products, biomedical implants and in cosmetics [1, 2]. It
has been also used for optical coatings, beam splitters and
anti-reflection coatings because of its high dielectric con-
stant and refractive index. Pure TiO, has three polymorphs:
rutile (tetragonal, P4,/mnm), anatase (tetragonal, I4,/amd),
and brookite (orthorhombic, Pbca). Recently, nanosized
anatase TiO, has attracted much attention for its numerous
applications as key material for photocatalysts [3],
dye-sensitized solar cells [4], gas sensors [5] and electro-
chromic devices [6]. Furthermore, TiO, nanocrystals are
non-toxic compounds and can be candidate for the bio-
logical applications [7]. The applications of nanosized
anatase TiO, are primarily determined by its physico-
chemical properties such as crystalline structure, particle
size, surface area, porosity and thermal stability. Proper
control of these properties, especially crystalline structure
depending on the preparation conditions of nanosized
TiO,, represents some of the key issues in this area.
Sol—-gel process is a relatively novel technique for the
preparation of nanocrystalline TiO,. It has been demon-
strated that using the sol—gel process, the physicochemical
and electrochemical properties of TiO, can be modified in
order to improve its application [8]. This technique provides
a simple and easy means of synthesizing nanoparticles at
ambient temperature under atmospheric pressure. Since
this process occurs in a solution, it has all the advantages
over other preparation techniques regarding the purity,
homogeneity, possibility of introducing large concentration
of dopants, stoichiometry control, simplicity of processing
and composition control. Through the sol-gel process, the
growth of TiO, colloids in submicrometer range can be
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Finally, the comparison of the obtained values for
brookite to anatase ratio (Igz)/Ias1g)) With the behaviour
of intrinsic linewidth (I'y) of E4;) Raman mode in different
samples suggests very interesting conclusion: larger
amount of brookite in a sample induces larger values of I'.
This can be a consequence of the structural disorder of
anatase due to the presence of brookite phase, but we also
must have in mind that the most intensive Raman mode of
brookite is at ~150 cm™! [38] and its presence can
influence the width of the E,;, Raman mode at
~143 cm™! (ascribed to anatase).

Although XRD diffraction can give good quantitative
results relating to structural and microstructural properties
of TiO, nanopowders, the collecting of the high resolution
XRD patterns and their interpretation as well, are usually
time-consuming process. The results presented in this
section confirm great potential of Raman spectroscopy in
determination of structural properties of TiO, nanopowders
and the ability of this method to verify a very small vari-
ation in these properties as well.

3.5 Correlation between the results

Correlating the parameters of the sol-gel synthesis process
with the resulting properties of nanostructured systems is
necessary for the systematic control of the material prop-
erties. This section describes the influence of the variation
of some synthesis parameters on the change in structural
properties of obtained anatase nanoparticles, examined by
XRD and Raman spectroscopy. Both XRD and Raman
spectroscopy could enable more precise determination of
the average particle size, compared to AFM measurements.
Namely, from the obtained AFM images it wasn’t possible
to detect subtle variations in the particle size, of the order
of few nanometres.

The influence of calcination temperature on anatase
nanoparticles size was investigated earlier by several
authors [9, 42]. The tendency of particle size to increase
with increasing calcination temperature demonstrated in
their papers was confirmed by our results shown in Fig. 6.
When all other synthesis parameters are fixed higher cal-
cination temperature leads to the formation of larger
nanoparticles, although the results presented in Fig. 9
imply that calcination temperature doesn’t affect the Igx)/
IA(Blg) ratio.

The pH value of the hydrothermal solution can influence
significantly polymorphous structure of TiO, nanopowders.
Low and neutral pH values result in production of titania
powders containing brookite and sometimes rutile. The
alkalic solution with high pH values leads to the formation
of anatase powders with high stability during calcination
[43]. In our experiments pH values were set to 9.3 and
10.3, what was convenient for obtaining pure anatase

@ Springer

powders, but in both XRD and Raman spectra the small
content of amorphous brookite phase was observed. The
same results were found in the literature (XRD peak at
20 = 30.8) [44-46], but without any comments about
brookite phase. Our results presented in Figs. 6 and 9,
confirm the decreasing tendency of brookite content (and
increasing particles size) with increasing pH value from 9.3
to 10.3 for relatively low heating rate of calcination process
Try = 60 °C/h. However, the samples A6 and A7 produced
with high heating rate Tr, = 135 °C/h show anomalous
behaviour. They have almost the same ratio of brookite to
anatase contents although they were prepared using dif-
ferent pH values of the hydrothermal solution. It seems that
alkalic pH value is not high enough to avoid formation of
brookite from TiCl, precursor although the literature sug-
gests that brookite phase was observed only in acidic
solutions [47].

Presented results show that properties of TiO, nano-
powders depend not only on one parameter of sol-gel
synthesis process. The nanoparticles size and content of
brookite in produced nanopowders are the result of subtle
interplay between many synthesis parameters such as the
type of precursor, temperature and heating rate of calci-
nation process and pH value of the hydrothermal solution.

4 Conclusion

A detailed Raman study of anatase TiO, nanopowders
synthesized by sol-gel method with crystallite size varying
between 11 and 15 nm was presented in this paper. It was
demonstrated that the frequency shift and broadening of the
most intensive anatase Ey(;, Raman mode are the conse-
quence of both confinement effect due to the nanosized
nature of anatase crystallites and the presence of brookite
phase in the samples. This enables not only basic phase
identification but also the estimation of the nanoparticle
size and brookite content in TiO, nanopowders following
the subtle changes in the Raman spectra.

This study allows us to investigate the structural varia-
tions of nanosized TiO, arisen from the change in the sol-
gel synthesis conditions. It was shown that nanostructured
characteristics of the produced TiO, powders are the result
of subtle interplay of several synthesis parameters: tem-
perature and heating rate of calcination process and pH
value of the hydrothermal solution. Presented results imply
that the TiCl, as precursor may be responsible for the
presence of small amount of disordered brookite phase in
all samples despite of the alkalic solution used in the
process of hydrolysis.
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Abstract

Zinc oxide nanopowders were synthesized by the sol-gel method from an ethanol solution of
zinc acetate dihydrate. Detailed structural and microstructural investigations were carried out
using x-ray diffraction, Raman spectroscopy, thermogravimetric and differential thermal
analyses, as well as high-resolution transmission electron microscopy (TEM) and field-emission
scanning electron microscopy. The intermediate compound of the reaction was layered zinc
hydroxide acetate that further transforms into hexagonally shaped ZnO crystalline nanoplates
(d,, = 4 nm), which aggregate into larger spherical particles. According to the TEM analysis
the ZnO nanoparticles were self-assembled into larger particles with the same orientation,

i.e. aligned lattice planes of the particles. A further solvothermal treatment resulted in

hexagonal, prismatic ZnO mesocrystals.

Online supplementary data available from stacks.iop.org/Nano/22/395603/mmedia

1. Introduction

Zinc oxide is a wide-bandgap II-VI semiconductor with
a direct band gap of 3.37 eV and a large exciton
binding energy of 60 meV. ZnO has numerous important
applications, including varistors, light-emitting diodes, UV
lasers, transparent conductive oxides, field-emission displays,
photocatalysts, solar-energy conversion, gas sensors, pigments
in the pharmaceutical and cosmetic industries, and as an
industrial additive [1-10]. In the form of nanostructures,
ZnO exhibits new properties that are especially interesting
for optical and electronic devices [4, 5]. ZnO nanoparticles
can be prepared by different methods (solution methods,

0957-4484/11/395603+09$33.00

chemical vapor deposition, physical vapor deposition, metal—
organic vapor phase epitaxy), but the sol—-gel method has some
advantages, such as simplicity, reproducibility, and the low cost
of the chemicals. The crystallite size and the morphology of
the ZnO powders strongly depend on the synthesis method.
They have a crucial influence on the properties of ZnO powder
and, furthermore, determine the scale of applications of this
material.

In our work ZnO nanoparticles were prepared by the
sol-gel method starting from zinc acetate dihydrate. The
structural and chemical properties of ZnO powders prepared
from this precursor strongly depend on the temperature and
the nature of the catalyst used in the hydrolysis [11]. It is

© 2011 IOP Publishing Ltd  Printed in the UK & the USA



Nanotechnology 22 (2011) 395603

D Lukovié¢ Goli¢ et al

100 nm

Figure 7. FESEM image of product C containing pure ZnO.

that the obtained particles are uniform in shape (figure 8).
The whole particle is in the same crystal orientation. The
particles are mostly thicker on the edges and with smaller
constituent particles clearly visible on their surface. Difference
in size of crystallites, obtained by XRD and TEM, confirmed
the internal structure of hexagonal prismatic particles and its
mesocrystalline nature, i.e. the existence of smaller constituent

particles and grain boundaries. The SAED pattern confirmed
the crystalline nature of the particles. The particles tend to
assemble further in chains, preserving the same orientation (as
confirmed by the SAED pattern). Some larger particles are
hollow in the center. The presence of smaller particles and
pores inside the larger hexagonal plates and the single-crystal
diffraction pattern suggest the mesocrystalline nature of the
particles. There are numerous examples of ZnO mesocrystals
in the literature [19, 50]. In these articles it was shown that
the presence of organic additives could promote or suppress
the growth of ZnO mesocrystals along the (001) direction,
which is the normal growth direction of ZnO. For example,
similar morphologies to those in our study, i.e. sheet-like
ZnO mesocrystals composed of hexagonal nanoplatelets, were
obtained owing to the introduction of cetyltrimethylammonium
bromide (CTAB) [51]. Zinc hydroxide double salt (abbreviated
in [51] as Zn-HDS) nanoparticles appeared as an intermediate,
whereas CTAB has a key role in the self-assembly of Zn-HDS
nanoparticles to Zn-HDS mesocrystals. The transformation of
Zn-HDS to ZnO and the inhibition of the crystal growth along
the (001) direction due to the adsorption of the CTAB led to
the creation of ZnO mesocrystals. Similar microstructures are
reported by some other authors [52-54] but in the presence of
different organic surface-protecting molecules which disable
the growth in the (001) direction.

(e)

crystal A

crystal B

Figure 8. (a) High-resolution transmission electron micrograph (HRTEM) of the product C; (b), (c) magnified HRTEM image of the same
powder; (d) corresponding electron diffraction pattern; (e) boundary facet between two adjacent hexagonal mesocrystals, oriented along

(001).
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Titanium dioxide (TiO2) nanopowders doped with 0.65, 1, 2, 3 and 4 wt.% of lanthanum ions (La") were
synthesized by sol-gel technology. Dependence of structural and morphological characteristics of nanopowders on
La®" content and synthesis conditions is investigated by the Raman spectroscopy. Very intensive modes observed
in the Raman spectra of all nanopowder samples are assigned to anatase phase of TiOs. Additional Raman modes
of extremely low intensity can be related to the presence of certain amount of highly disordered brookite phase in
nanopowders. Dependence of the intensity ratio of the Raman modes which originate from anatase and brookite
on doping conditions is specially analyzed. In order to estimate the variation of nanocrystallite size with dopant
content, shift and asymmetrical broadening of the most intensive F; Raman mode of anatase are analyzed by
phonon confinement model. The obtained results are compared with the results of X-ray diffraction spectroscopy.
Special attention is dedicated to the changes in the Raman spectra of pure and La-doped TiO2 nanopowders

observed after high temperature treatment.

PACS numbers: 81.20.Fw, 81.07.Wx, 78.30.—j, 07.05.Tp

1. Introduction

Titanium dioxide has three polymorphs: rutile (tetra-
gonal, P42/mnm), anatase (tetragonal, I41/amd), and
brookite (orthorhombic, Pbca). All of them have numer-
ous applications as important industrial materials. In
recent years, nanosized TiOs, especially anatase TiOo,
has attracted much attention as key material for pho-
tocatalysts [1], dye-sensitized solar cells [2], gas sensors
[3] and electrochromic devices [4]. The applications of
nanosized anatase TiOg are primarily determined by its
physicochemical properties such as crystalline structure,
particle size, surface area, porosity and thermal stability.
The aim of this paper is to investigate the variations in
structure of anatase nanopowders, synthesized by sol-gel
method, induced by doping with lanthanum. Structural
properties, such as: existence of mixed phases (anatase
in combination with considerable amount of rutile or
brookite phase), particle size and particle size distribu-
tion, as well as value and type of the strain (compressed
or tensile) determined by the Raman spectroscopy are
correlated to the content of La-dopant.

2. Experimental details

TiCly was used as the precursor in the synthesis
process. The Ti(OH)s hydrogel was obtained by hy-
drolysis of TiCly at 0°C with controlled addition of

* corresponding author; e-mail: maja@phy.bg.ac.yu

2.5 wt.% aqueous ammonia into the aqueous solution of
TiCly (0.3 mol/l) and careful control of the pH value
of the solution (9.3). TiCly is soluble in water but it
experiences rigorous reaction at 20°C which can be very
important to perform this reaction at lower temperature.
After aging in the mother liquor for 5 h, the as-prepared
hydrogel was filtered and washed out with deionized wa-
ter until complete removal of chlorine ions. The obtained
Ti(OH)4 hydrogel was converted to its ethanol-gel by
repeated exchange with anhydrous ethanol for several
times (by repeated introduction of anhydrous ethanol).
The obtained alcogel represents the starting point for
production of TiOs nanoparticles. Alcogel was placed
in a vessel, dried at 280°C and calcined at temperature
of 550°C, after which it was converted to the nanopar-
ticles. In the case of La-doped TiOs, LaCl3-7TH>O was
used. All chemicals used in this experiment were analyt-
ical grades (Merck Chemicals) and were used as received.

Powder X-ray diffraction (XRD) was used for the iden-
tification of crystalline phases, quantitative phase anal-
ysis and estimation of crystallite size and strain. The
XRD patterns were collected on a Philips diffractometer
(PW1710) employing Cu Ky, , radiation. Step scanning
was performed with 20 ranging from 10 to 135°, step size
of 0.06° and the fixed counting time of 41 s/step. The
XRD patterns were used to refine crystallographic struc-
ture and microstructural parameters using the procedure
explained elsewhere [5, 6]. The Fullprof computer pro-
gram was used [5].

(771)
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Fig. 5. Raman spectra of pure TiO2 and TiO2 doped
with 3 wt.% of La at room temperature before and after
heating to 800°C. w is the mode frequency and w is the
linewidth of Eg;y Raman mode before (bh) and after
(ah) heating. R denotes rutile modes.

plies anatase crystallite growth. Also, the appearance
of the new Raman modes assigned to rutile phase was
registered. After the same heating treatment of the La-
-doped sample neither such drastic changes of E; Raman
mode nor the appearance of peaks in the spectrum, be-
longing to rutile phase, were registered. This allowed us
to conclude that La doping stabilized TiOs nanostruc-
ture at high temperatures and shifted the temperature
of anatase-rutile phase transition to values higher than
800°C.

4. Conclusion

A detailed Raman study of sol-gel synthesized anatase
TiO, nanopowders doped with lanthanum ions (La®*) in
the range from 0 to 4 wt.% was presented in this paper. It
was demonstrated that the frequency shift and broaden-
ing of the most intensive anatase Ey(1) Raman mode are
the consequences of both confinement effect due to the
nanosize dimensions of anatase crystallites and the dis-
order induced by the presence of brookite phase and La
dopant in the samples. This enables not only basic phase
identification but also the estimation of the nanoparticles
size and brookite contents in TiO5 nanopowders with dif-
ferent La content.

This study allows us to investigate the structural varia-
tions of nanosized TiO4 arisen from the change in doping
conditions and it confirms that doping of TiOy by La3*
ions significantly improves phase and nanostructure sta-
bility of TiOs powders at high temperatures.

Acknowledgments

Authors express their thanks to Mirjana Grujié-
-Brojéin for the original software solutions which en-
abled application of PCM for numerical simulation of the
Raman spectra of the investigated samples. This work
is supported by the Serbian Ministry of Science under
project No. 141047, the OPSA-026283 project within the
AC FP6 programme and SASA project F-134.

References

[1] S. Sakka, J. Sol-Gel Sci. Technol. 37, 135 (2006).

[2] J.N. Hart, D. Menzies, Y.-B. Cheng, G.P. Simon,
L. Spiccia, J. Sol-Gel Sci. Technol. 40, 45 (2006).

[3] D. Kim, A. Rothschild, D.-J. Yang, H.L. Tuller, Sen-
sor Actuat. B-Chem. 130, 9 (2008).

[4] C.G. Granqvist, A. Azens, J. Isidorsson, M. Khar-
razi, L. Kullman, T. Lindstréom, G.A. Niklasson,
C.-G. Ribbing, D. Rénnow, M. Strgmme Mattsson,
M. Veszelei, J. Non-Cryst. Solids 218, 273 (1997).

[5] J. Rodriguez-Carvajal, 1998, FullProf computer
program; ftp://charybde.saclay.cea.fr/pub/
divers/fullprof.98/windows/winfp98.zip .

[6] A. Kremenovic, J. Blanusa, B. Antic, Ph. Colom-
ban, V. Kahlenberg, C. Jovalekic, J. Dukic, Nano-
technology 18, 145616 (2007).

[7] T. Ohsaka, F. Izumi, Y. Fujiki, J. Raman Spectrosc.
7, 321 (1978).

[8] M.J. Séepanovié, M.U. Grujié-Brojéin, Z.D. Doh-
cevié-Mitrovié, Z.V. Popovié¢, Mater. Sci. Forum 518,
101 (2006).

[9] M.J. Séepanovi¢, M. Grujié-Brojéin, Z. Dohéevié-
-Mitrovi¢, Z.V. Popovié, Appl. Phys. A 86, 365
(2007).

[10] D. Bersani, P.P. Lottici, Appl. Phys. Lett.
(1998).

[11] H. Richter, Z.P. Wang, L. Ley, Solid State Commun.
39, 625 (1981).

[12] ILH. Campbell, P.M. Fauchet, Solid State Commun.
58, 739 (1984).

[13] J.E. Spanier, R.D. Robinson, F. Zhang, S.W. Chan,
I.P. Herman, Phys. Rev. B 64, 245407 (2001).

[14] J.C. Parker, R.W. Siegel, Appl. Phys. Lett. 57, 943
(1990).

[15] K.R.Zhu, M.S. Zhang, Q. Chen, Z. Yin, Phys. Lett. A
340, 220 (2005).

[16] G. Gouadec, P. Colomban, Prog. Cryst. Growth
Charact. Mater. 53, 56 (2007).

[17] A. Golubovié, M. Séepanovié, A. Kremenovié,
S. Askrabi¢, V. Berec, Z. Dohcevié-Mitrovié,
Z.V. Popovié, J. Sol-Gel Sci. Technol. 49, 311 (2009).

[18] Y. Djaoued, R. Briining, D. Bersani, P.P. Lottici,
S. Badilescu, Mater. Lett. 58, 2618 (2004).

[19] S. Yin, K. Thara, B. Liu, Y. Wang, R. Li, T. Sato,
Phys. Ser. T 129, 268 (2007).

72, 73



CrossMark

ELSEVIER

Available online at www.sciencedirect.com

ScienceDirect

Ceramics International 41 (2015) 1970-1979

CERAMICS

INTERNATIONAL

—_—
www.elsevier.com/locate/ceramint

Comparative study of CeO, nanopowders obtained by the hydrothermal
method from various precursors

Jelena Zdravkovi¢®, Bojana Simovic®, Aleksandar Golubovic®™, Dejan Poleti, Tvana Veljkoviéb,
Maja Séepanovi¢®, Goran Brankovi¢”

“Innovation Centre — Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, Belgrade, Serbia
Plnstitute for Multidisciplinary Research, University of Belgrade, Kneza Viseslava 1, 11000 Belgrade, Serbia
Centre for Solid State Physics and New Materials, Institute of Physics, University of Belgrade, Pregrevica 118, 11080 Belgrade-Zemun, Serbia
dDepartment of General and Inorganic Chemistry, Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, Belgrade, Serbia

Received 23 June 2014; received in revised form 20 August 2014; accepted 28 August 2014
Available online 19 September 2014

Abstract

The effects of common precursors used in the synthesis of CeO, nanopowders were investigated, and the structural and spectral properties of
the resulting products were compared. Two cerium (III) salts, i.e., Ce(NO3)3-6H,0 and CeCl;-7H,0, and two cerium (IV) salts, i.e., Ce
(SO4), - 4H,0 and (NH,4),Ce(NO3)¢ were applied. The proposed procedures for the CeO, preparations were realized using the same hydrothermal
treatment conditions. The products were characterized using X-ray powder diffraction (XRD) and thermogravimetric (TG) analysis, and the
morphology was determined using scanning (SEM) and transmission electron microscopy (TEM). The spectral properties of the obtained
nanopowders were characterized by FT-IR, Raman scattering and UV—-vis spectroscopy. The results revealed the influence of the precursors on
the crystallinity, crystallite size, band gap energy, morphology and purity of the synthesized samples.

© 2014 Elsevier Ltd and Techna Group S.r.l. All rights reserved.

Keywords: A. Powders: chemical preparation; B. Spectroscopy; C. Optical properties; D. CeO,

1. Introduction

Cerium dioxide or ceria, CeO,, is currently a subject of great
interest due to its wide range of applications, e.g., as a supporting
materials for three-way catalysis [1,2], oxygen sensors, solid
electrolytes in solid oxide fuel cells that utilize the oxygen
storage capacity [3,4], absorbents for fluoride ions or arsenic-
based compounds, and as a substance to filter out ultraviolet
radiation [5,6]. Materials based on CeO, are versatile and have a
broad scope of potential application, resulting in the development
of various synthetic techniques for its production: the numerous
published procedures for the preparation of CeO, nanoparticles
include room temperature precipitation from solutions [7],
sonochemical synthesis [5], microemulsion-based preparation
[8], electrode deposition [9], mechanochemical processing [10],

*Corresponding author. Tel.: 4381 11 3713 047; fax: 4+381 11 3160 531.
E-mail address: golubovic@ipb.ac.rs (A. Golubovic).

http://dx.doi.org/10.1016/j.ceramint.2014.08.122
0272-8842/© 2014 Elsevier Ltd and Techna Group S.r.l. All rights reserved.

thermal decomposition [11], spray pyrolysis [12], thermal
hydrolysis [13], solvo- [14] and hydrothermal synthesis [15],
and sol-gel methods [16].

The main issues with ceria-based materials are that these
materials are generally synthesized at high pressures, at salt—
solvent mediated high temperatures, or with surface capping
agents. Hence, the sizes of the prepared ceria particles are
relatively large. Nano- and micro-structured CeO, are well
known to have higher surface-to-volume ratios with respect to
the bulk material, which results in better redox, transport [17]
and catalytic properties [18]. Optimal properties of CeO,
generally appear at small grains sizes, smaller than 10 nm.
For this reason, developing low-cost methods for obtaining
monodisperse particles with a low degree of agglomeration is
still desirable. In our study, two cerium (III) and two cerium
(IV) salts were used as precursors. The proposed hydrothermal
treatment procedure was chosen as the synthesis strategy
due to advantages that include low temperatures and easily



1978 J. Zdravkovié¢ et al. / Ceramics International 41 (2015) 1970-1979

by low temperature hydrothermal treatment. Crystallites of
similar morphology resembling monoclinic plates were
obtained in all cases. Both cerium (III) and cerium (IV)
compounds were equally suitable for the preparation of ceria
nanoparticles, and the addition of an oxidant such as H,O, was
unnecessary. The choice of the precursor yielded relatively
different results in terms of crystallinity and crystallite size.
With the exception of CeCl;-7H,0 as a precursor, rather
uniform crystallite size distributions (10-20 nm) were obtained.
Nevertheless, the smallest crystallites (approximately 10 nm)
with negligible microstrain were obtained starting from Ce (III)
or Ce (IV) salts containing nitrate ions. The application of
surfactants, especially polyethylene glycol, was directly related
to small crystallite sizes, and for this reason, using surfactants is
recommended in future studies.

Nano-sized CeO, obtained from Ce(SO,), - 4H,O contained
a significant amounts of adsorbed SO3~ ions, causing the
highest degree of particle agglomeration, as well as the
presence of defects and microstrain. Thus, the presence of
SOZ~ ions in the reaction mixture should be avoided. This
observation was contrary to the conclusion of Xu and co-
workers [22], who found cerium (IV) sulfate was more suitable
for the production of CeO, nanoparticles than, for example,
cerium (IIT) nitrate.
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ipbWebmail :: Invitation to participate in the proposal SciTeCH https://mail.ipb.ac.rs/roundcube/? task=mail& action=print& uid=20...

From European Commission <EC-NO-REPLY-GRANT-
MANAGEMENT@nomail.ec.europa.eu>

To [Grujic-Brojchin] - [MIRA] <myramyra@ipb.ac.rs>
Date 13 Nov 2015 09:09

Subject Invitation to participate in the proposal SciTeCH m we b ma | |

Europa / Research / Participant Portal notification

Dear Sir/Madam,

The contact person of the following proposal, Mr/Ms Giovanni Ettore GIGANTE, has given
you access to his/her draft proposal:

Proposal acronym : SciTeCH

Draft proposal ID : SEP-210316752

Call : H2020-MSCA-ITN-2016
Type of action : MSCA-ITN-EID

Topic : MSCA-ITN-2016

: UNIVERSITA DEGLI STUDI DI ROMA LA SAPIENZA (PIC:
999987745, located in ROMA, IT)

: Giovanni Ettore GIGANTE (giovanni.gigante@uniromal.it
- ngigagio)

Your organisation : INSTITUT ZA FIZIKU (PIC: 999584904)

Your details (as entered by
the coordinator)

Coordinating organisation

Coordinating contact

: Grujic-Brojchin Mira (myramyra@ipb.ac.rs - nmiragru)

This call closes on 2016-01-12 17:00:00 Brussels Local Time. Please contact the
person above for any action that you might have to take.

You may access this proposal at any time via the My Proposals tab in the Participant
Portal using your email myramyra@ipb.ac.rs to authenticate yourself.

Please note that the LEAR (Legal Entity Appointed Representative) of all organisations in
this proposal will be notified about their involvement.

With kind regards,
European Commission - Participant Portal Submission System team

This email has been auto-generated. Please do not reply to this account. Your email will
not be read. For any inquiries please contact the SEP helpdesk (+32 (2) 29 92222 or
DIGIT-EFP7-SEP-SUPPORT@ec.europa.eu)

If you want to change the frequency of receiving notifications with importance "Normal”, you can do it in the Participant Portal > My Notifications

1of1 12/10/2015 6:42 PM



POTVRDA

o uces¢u na FP6 projektu OPSA

Kao rukovodilac FP6 projekta OPSA potvrdjujem da su sledeci saradnici Centra za fiziku
¢vrstog stanja i nove materijale bili angaZovani na OPSA projektu.

Prof. Dr Zoran V. Popovic, rukovodilac projekta, 10 bodova

Dr Rados Gajic, rukovodilac. WP2. Fourier transform (FT) spectroscopy in the near-infrared and visible range
at low temperatures, 6 bodova

Dr Zorana Dohcevic-Mitrovic, rukovodilac. WP5. Training courses in optical characterization of nano-
sized structures and materials, 6 bodova

Dr Maja S¢epanovic, rukovodilac. WP1. Upgrade of the Raman system with a multichanel detector, confocal
microscope with a motorized x,y,z stage and a microscope cryostat, 6 bodova

Ostali ucesnici na projektu, po 4 poena:
Dr Mirjana Grujic — Brojcin

Dr Aleksandar Golubovic

Mr Marko Radovic

Mr Novica Paunovic
MSc Sonja Askrabic

Podaci o projektu:
Project acronym: OPSA (FP6)
Project full title: Centre of Excellence for Optical Spectroscopy Applications in Physics,

Material Science and Environmental Protection

Contract no.: 026283 - OPSA

Rukovodilac OPSA projekta

Dr Zoran V. Popovi¢

Institute of Physics - Belgrade - Center for Solid State Physics and New Materials (" The Sixth Framework Programme for Research and Technological Development



POTVRDA

U svojstvu rukovodioca projekta Nano-ET, koji je pozitivno ocenjen (vidi prilog), a
za koji jos nije donesena odluka o finansiranju, izjavljujem da su na istom bili
predvidjeni da budu angazovani sledeci saradnici

Prof. Dr Zoran V. Popovic, rukovodilac projekta, 6 bodova

Dr. Zorana Doh¢éevi¢-Mitrovié, rukovodilac
WP2: Upgrading of research capacities (4 boda) i
WP5: Workshops and conference organization (4 boda)

Dr Igor Stankovic, rukovodilac (4 boda)
WP3: Mobility

Dr Darko Tanskovic, rukovodilac (4 boda)
WP4: Recruitment of researchers

Ucesnici na projektu, po 2 boda

Dr Mirjana Gruji¢-Broj€in,
Dr. Aleksandar Golubovi¢,
Dr Radmila Kosti¢,

Dr. Maja Séepanovié,

Kao i doktoranti:

Nenad Lazarevic
Novica Paunovic
Marko Radovic
Sonja Askrabic

Podaci o projektu:

Proposal full title: Research potential reinforcement in the processing of Nano-
structured Oxide-Based Materials for Environmental Technologies

Proposal acronym: NANO-ET

Type of funding scheme: Coordination and support actions (Support)

Work program topics addressed: FP7-REGPOT-2010-1

Rukovodilac projekta

forT bk

Dr Zoran V. Popovic



Evaluation Summary Report
Call : FP7-REGPOT-2010-1

Funding scheme :

Proposal number : 264052
Proposal acronym : NANO-ET
Proposal title : Research potential reinforcement in the processing of
Nano-structured Oxide-Based Materials for Environmental Technologies
Duration (month) : 36
N. Proposer name Country Type Total cost (€) % Grant
requested (€)
1 INSTITUT ZA FIZIKU RS 4,671,243.00 100.00 3,054,345.00 100.00
Total : 4,671,243.00 100.00 3,054,345.00 100.00
Abstract :

The NANO-ET project seeks to reinforce the Centre of Excellence for Nanoscience and nanotechnology at the Institute of Physics Belgrade
(CEN-IPB), strengthening its innovative approach for development of new environmental technologies for air and water anti-pollution treatment
based on nano-structured materials. The reinforcement will be realized through establishment of strategic partnerships with complementary
European R&D centres, recruitment of experienced researchers, upgrade of S&T equipment, and enhancement of CEN-IPB visibility. Through
the NANO-ET project, CEN-IPB will reach its full potential for research and technological innovation and emerge as an internationally
competitive centre of excellence fully integrated in ERA, and a provider of environmental technology expertise at national and regional levels.

ESR- Evaluation Summary Report
d support action (Supporting)

IMPORTANT

We believe this proposal is relevant ("in scope") because it addresses, fully or partially, a topic
that is open in the call. It conforms to any special conditions set out for this topic in the relevant
work programme, and it corresponds to an eligible funding scheme:

IF YES. Please complete the IER, entering your scores and comments for all criteria

IF NO. Please enter your reasons below and notify the Commission.

Yes

SCORING

Scores must be in the range 0-5. Half marks may be given.

Interpretation of the scores:

0- The proposal fails to address the criterion under examination or cannot be judged due to
missing or incomplete information.

1- Poor. The criterion is addressed in an inadequate manner, or there are serious inherent
weaknesses.

2- Fair. While the proposal broadly addresses the criterion, there are significant weaknesses.

3- Good. The proposal addresses the criterion well, although improvements would be necessary.
4— Very good. The proposal addresses the criterion very well, although certain improvements are
still possible.

5- Excellent. The proposal successfully addresses all relevant aspects of the criterion in question.
Any shortcomings are minor.

1. Scientific and/or technological excellence (relevant to the topics addressed by the call) (Threshold 3.00/5.00)
Mark: 4.00
The NANO-ET proposal concept is clearly stated and is relevant for this call. The proposal’s work plan is Weight: 1.00

composed of 6 WPs that are all well defined and detailed. The SWOT analysis has been carried out and is
outlined in the proposal. However little if any convincing justification is given as to how the different results
have been arrived at in the SWOT analysis especially those concerning inadequate high performance
computing resources; It is not clear what benchmark was used in the SWOT analysis to assess the current
state of equipment.

Note: when a proposal only partially addresses the topics, this condition will be reflected in the scoring of
this criterion.

- Soundness of concept, and quality of objectives

- Quality and effectiveness of the support action mechanisms, and associated work plan

2. Quality and efficiency of the implementation and the management (1) (Threshold 3.00/5.00)
Mark: 3.00

Report generated on 12-03-2010 10:32:49 Page 1 of 3



Evaluation Summary Report

Call : FP7-REGPOT-2010-1
Funding scheme :
Proposal number : 264052
Proposal acronym : NANO-ET
Proposal title : Research potential reinforcement in the processing of
Nano-structured Oxide-Based Materials for Environmental Technologies

Duration (month) : 36

The proposed management structure of NANO-ET builds upon established best practices and is Weight: 1.00

appropriate to a project of its scale. Some risk management and contingency plans are also outlined.
However, other procedures such as those concerning decision making and the selection of research staff
are not provided, this making the transparency of these activities difficult to judge.

The quality and experience of the individual participants with respect to the research field is of of high
quality, as it is shown by their h-factor.

The coordinating entity has experience in the management of EU funded projects.

The budget is justified. However, the break down of the budget includes expenses that are not eligible or
not convincing:

*The cost of funding consumables of the EC host institutions for the training of researchers are high and not
Justified and it is not eligible under REGPOT program.

*The cost of patent protection (WP6) is not eligible .

*Secondments of two month duration are not clearly justified; information is missing concerning names of
host institutions, level of researcher to be seconded and type of activity to be performed at the host
institutions.

Due to the above comments, the resources to be committed to the proposal are not fully justified. Without
further detailed explanations the budget seems overestimated.

- Appropriateness of the management structure and procedures

- Quality and relevant experience of the individual participants

- Appropriateness of the allocation and justification of the resources to be committed (budget, staff,
equipment)

(1) For the purposes of any subsequent negotiation, an above-threshold score for this criterion is regarded
as an indication that the consortium has the operational capacity to carry out the work.

3. Potential impact through the development, dissemination and use of project results (Threshold 3.00/5.00)
Mark: 4.50

At the local level, the proposal would have an impact on the formulation of environmental policies and also Weight: 1.00
boost confidence in eco-technologies. NANO-ET will also contribute to Serbia’s National Supercomputing

Initiative through R&D effort in high performance computing on the fields of complex systems and

nanotechnology.

The upgrading of the research equipment infrastructure, the recruitment of experienced researchers and the
training of staff/researchers involved in the proposal will strengthen CEN-IPB’s excellence making it more
credible at the European level.

Consequently, these impacts would themselfs help in the reintegration of experts, although the actual
effectiveness of this taking place is debatable.

To achieve the goal of Nano-ET proposal an exhaustive number of dissemination mechanisms are planned.
However, some dissemination activities and items are not justified (e.g. logo, calendars, book and patents)
for a support action.

- Contribution, at the European and/or international level, to the expected impacts listed in the work
programme under the relevant topic/activity

Note: Refer to the applicable list of impacts specified in the work programme.

- Appropriateness of measures for spreading excellence, exploiting results, and disseminating knowledge,
through engagement with stakeholders, and the public at large.

TOTAL (Threshold 10.00/15.00)
Total: 11.50

Report generated on 12-03-2010 10:32:49 Page 2 of 3



Evaluation Summary Report
Call : FP7-REGPOT-2010-1

Funding scheme :

Proposal number : 264052
Proposal acronym : NANO-ET
Proposal title : Research potential reinforcement in the processing of
Nano-structured Oxide-Based Materials for Environmental Technologies
Duration (month) : 36

Any other remarks

e.g. recommendations for negotiation, only if the proposal is above threshold

Does this proposal raise ethical issues?
(If so please complete an ethical issues report form (EIR)

No

Report generated on 12-03-2010 10:32:49 Page 3 of 3



CONFIRMATION

of the participation on SCOPES project

This letter is to certify that the scientists from the Institute of Physics, Belgrade, Serbia, listed below, are
participating with their activities in the project N° 1Z73Z0_1 28169 under the SCOPES programme
(Scientific co-operation between Eastern Europe and Switzerland), titled “Nano-crystalline porous anatase
TiO, for environmental applications: Synthesis process and transport characteristics”, which has started in
December 2009.

Dr Zorana Dohéevi¢-Mitrovi¢ is the coordinator of the Serbian part of the project, and the participants
are:

Prof. Dr Zoran V. Popovi¢
Dr Aleksandar Golubovié

Dr Maja Séepanovié

Dr Mirjana Gruji¢ Broj¢in
MSc Sonja Askrabié

Belgrade, 8" July 2010

The Coordinator of the SCO project, Serbian partner
2

0wy -
Dr Zorana Dohéevi¢-Mitrovié
e-mail: zordoh@ipb.ac.rs



CPIICKA AKAJIEMHMJA HAYKA
M YMETHOCTH

IMOTNPEACEAHHK
A . q .
C'|'." 11! , 1 29. jyn 2010,

HucTUTYT 3a QU3HKY

LlenTap 3a (M3KMKy 4YBPCTOT CTaka W HOBE MaTepujae
Jlorcnu unan 3opas [Tonosuh

Jlp Maja IlIhenanosuh

IMperpesuua 118

11080 3emyH

ITpeamer: Capajba ca byrapckoM akaaemMnjoM Hayka

V okeupy Criopasyma 0 Hay4HOj capasu Cpricke akajemuje HayKa M yMETHOCTH U
Byrapcke akajemuje Hayka, y mnepuoay on 2007-2009. ocTBapuBaHa je capaima Ha
3ajeqHuukoM npojekty HaHOCTPYKTYpPHH TaHKOCIOJHHM MOJYNPOBOAHHIHK TNOrOAHH 32
ceH30pcKe H MeMOpHjcKe alIHKauuje.

Hocuoun npojekTa ca Haute crpae 6unn cy MuctutyT 3a Qusuky, Llenrap 3a dusuxy
YBPCTOr CTawa M HOBE MaTepHjane (PYKOBOAMOLM: JOM. uiaH 30paH [Tonosuh u ap Maja
Iilhenanosuh), a ca OGyrapcke ctpane MHcTuTyT 3a (usuky uspcror crama BAH
(pykosoaunai: npod.ap Jinaua Hemepa-Cnagoga).

Capajnuuy Ha mpojekty Gumm cy: npog. ap 3opana JloxueBuh-Murposuh, mp
Mupjana I'pyjuh-Bpojuns n Anekcanpa MunytnHosuh.

YV nepuoay 2010-2012. capamwa he ce onpujath Ha npojekry OntHuka H
$oTOoCNEKTPHYHA KAPAKTEPH3ANMja TAHKHX GHIMOBA H HAHOCTPYKTYPHHX cjojeBa Ha
oasu ZnSe.

PyKoBOJMOLM MPOjEKTA ca Hallle CTpaHe Cy AOM. 4iaH 30paH [Tonoeuh u ap Maja
IlIhenanosuh, a capauuum cy: ap 3opana JloxueBnh-Mutpoeuh n ap Mupjata I'pyjuh-
bBpojunH.
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