TEXHOJOIKO-METAJYPIIKH Oo6pa3san 2

DAKYJITET YHUBEP3UTET Y BEOI'PAZTY
BERE HAYUHUX OBJIACTU TEXHUUYKHUX
35/210 HAYKA
(Bbpoj 3axTeBa)
12.06.2017. (na3uB Beha Hay4yHe 00J1aCTH KOME Ce 3axXTeB ymyhyje)
(matym

Beorpan, Crymentcku tpr Op. 1

3AXTEB
3a JaBamh€e carjacHOCTH Ha pedepat o ypal)eHoj TokTOpCcKoj AncepTanuju

Monumo aa, cxomgHo unany 46. cr. 5. Craryra YuuBepsutery y beorpaay (“I'macauk Yuuepsureta”
opoj 131/06), nate cariacHocT Ha pedepar o ypaljeHoj JOKTOPCKO]j JUCEPTALMjH KaHIuaaTa

HUKOJIE (Bpannciaas) TACURA, 1MnjioMMpaHoOr HHKEH-ePa TEXHOJI0ruje

KAHIUIAT: HUKOJIA (Bpauucias) TACUR, THILIOMHPAHOL HHKEHEPA TEXHOJI0THje
MpHjaBUiIa j& TOKTOPCKY JUCEPTAIIH]Y TI0J] HA3HBOM:

,CHHTEe3a U KapaKTepu3anuja HaHOCTPYKTYpHOr TuTaH(lV)-oKkcuaa 3a IpUMeHy Y cOJIapHUM
hesujama ca goroocer/buBOM H0jom

W3 nayune obnactu: TEXHOJIOKO HHKEIBEPCTBO

VYuuepsurer je aana 16.05.2016. rogune, cBojum aktom 02 6poj: 61206-2279/2-16, nao cariacHOCT Ha
MIPEJIOT TeMe JOKTOPCKE MUCEPTAIHje KOja je TIacua;

,CHHTe3a U KapaKTepu3aiuja HaHOCTPYKTYpHOr THTaH(IV)-0KcHaa 3a npuMeHy y coJIapHUM
heujama ca goroocer/puBOM H0jom "

Komucwuja 3a orieHy U 00paHy JOKTOPCKE AMcepTalrje KaHauaaTa:
HUKOUJIE (BpanucaaB) TACURA, 1MnjioMHpPaHOT HH:KEH€PA TEXHOJIOTH]e,
oOpa3zoBana je Ha cequuim oapxkanoj 20.04.2017. roqune Omnykom ®akynrera mox 6p. 35/94 y cacraBy:

HNwme u npe3ume

3Bame

Hay4yHa obaacT

1. Ip Jeaena Poran

Banpennu npodecop

Heoprancka xemmuja

2. Ip 'opan bpankoBuh

Hayqlm CaABCTHHK

Hayka o maTepujajinma

3. Ip Aaekcangap Pagojkouh

Hayunu capagHuK

Hayka o maTepujajinma

4. Ip Anekcanapa Jlanuyesuh

JloneHT

Heoprancka xemuja

CTy/eHT je ynuCaH Ha IOKTOPCcKe akageMcke cryauje mk. 2010/2011. ronune. Ha 3axTeB cTyaeHTA,
a y3 carJIacCHOCT MEHTOPAa, 1eKaH je 1oHeo Pememe 6poj 20/146 on 06.10.2016. rogune o MpPoayKewy
poka 3a 3aBplIeTaK CTyaMja 3a aBa ceMecTtpa k. 2016/2017. roauue, cariacHo CraTtyry
Yuusepsutera y beorpaay u IlpaBuiiHuKy 0 JoKTOpCKHM cTyaujama dakyarera.

HacraBHo-HayuyHo Behe dakynrera npuxBaTiio je pedepar Komucuje 3a oueHy u og0paHy JOKTOPCKE
nucepTanyje Ha ceAHuIM onpkanoj nana 01.06.2017. ronune.

JEKAH ®AKVYJITETA

Ipod. np Bophe Janahikosuh



INY
Ha ocnoBy ui. 30. craB 3. 3akoHa o BucokoMm oOpazoBamy, wi. 40. Craryra TM® u ui. 39. IIpaBunnuka
0 noktopckuMm cryaujama TM®, Ha cemuunu HacraBHo-HayuHor Beha TexHOIONIKO-METaTypIIKOT
daxynrera og 01.06.2017. ronune, noHeTa je

ONTVYKA
0 mpuxBaramy Pedepara o o1ieHH JOKTOPCKE AUCepTalyje

[IpuxBata ce Pedepar Komucuje y cacraBy: np Jenena Poran, Banpennu npodecop YHHBep3UTETa Y
beorpany, Texnomomko-mMeranypmku dakyareT , ap ['opan bpankosuh, HayYHN CABETHHK Y HUBEP3UTETA
y beorpany, HCTHTYT 38 MyATHAMCIUILUIMHAPHA WCTpaXHUBamKa, Op Anekcannap Panojkosuh, HAydHU
capanHUK YHuBEp3uTeTa y beorpamy, WHCTHTYT 38 MyATHIUCUMIUIMHAPHA HWCTPAKUBAMKA, AP
Anexcannpa /lamuesuh, nonent YuuBepsurera y beorpany, TexHomomko-meranypmkud ¢axyiaTer, O
nperjieay M OneHH ypaheHe NOOKTOpcKe aucepranuje mojJ Ha3uBoM: ,,CHHTE3a M NPOUECHPaAHE
HaHOocTpykTypHOr THTaH(IV)-Okcupa 3a mpumeny y conapHuM henmjama ca (OTOOCETIHHBOM
00jom* kojy je momueo Hukoma Tacuh, murur. umx. TexHojorwje u ymyhyje ce Ha carigacHocT Behy
HaYYHHX 00JIaCTH TeXHUUYKUX Hayka YHuBep3urera y beorpany.

Behe nayuynux oOnacTu TEXHHUKHMX Hayka YHHBep3uTera y beorpaay nano je cariiacHOCT Ha Mpeior
TeMe JOKTopcke nucepranuje Hwukone Tacwha, mnom ©HazuBoM ,,CHMHTE3a M NPOUECHPAHE
HaHOCTPYKTYpHOr THTAH(IV)-Okcuaa 3a mpumeny y cosapuuMm heaujama ca (pOTOOCETHHBOM
0ojom** Omrykom 02 6poj: 61206-2279/2-16 ox 16. 05.2016. roause.

Bepudunkamnmja HaydHUX JOIPHUHOCA:

Kareropuja M21:

Tasi¢ N., Marinkovi¢ Stanojevi¢ Z., Brankovi¢ Z., La¢njevac U., Ribi¢ V., Zuni¢é M., Novakovi¢ T.,
Podlogar M., Brankovi¢ G. (2016) Mesoporous films prepared from synthesized TiO, nanoparticles and
their application in dye-sensitized solar cells (DSSCs), Electrochimica Acta 210: 606-614. IF(2015) =
4,803; ISSN: 0013-4686

Kareropuja M23:

Tasi¢ N., Brankovi¢ Z., Marinkovi¢-Stanojevi¢ Z., Brankovi¢ G. (2012) Effect of binder molecular
weight on morphology of TiO, films prepared by tape casting and their photovoltaic performance.
Science of Sintering 44: 365-372. 1F(2012) = 0,278; ISSN: 0350-820X

JlokTopcka aucepranyja u pedepar o OLeHH TOKTOPCKE AMCepTalije 10CTaB/bajy ce Ha YBUJ JaBHOCTH, a
o ucTeKy poka oa 30 mana, Ha caryiacHOCT Behy HayuyHHX 007aCTH TEXHHMUYKUX HayKa Y HUBEP3UTETA y
beorpany.

Onmnyky noctaButu: Behy nHayyHux oOnacTé TeXHHMUKHMX HayKa YHHBep3uTeTa, MeHTOpy, Ciyx0u 3a
HACTaBHO-CTYAEHTCKe NocioBe, bubnuorenn n Apxusu ¢axkynrera.

NTEKAH

[Ipod. np Hophe JanahkoBuh



YHUBEP3UTET Y BEOI'PALY
TEXHOJIOIKO-METAJYPIIKHU ®AKYJITET
HACTABHO-HAYYHOM BERY

IIpeamet: Pedepar o ypahenoj nokropckoj nucepranuju kanauaara Hukomne Tacuha, qum. wak.
TEXHOJIOTHje

Onnykom Op. 35/94 ox 20. 4. 2017. rogune, UMeHOBaHU CcMO 3a wiaHoBe Komwucwuje 3a mperien,
OILICHYy U 0J0paHy JOKTOpCKe mucepranuvje kanaunata Hukone Tacuha, mur. wHX. TEXHOIOTH]E
noJ HaciaoBoM: ,,CHMHTe3a M KapakTepu3zamuja HaHOCTPYKTYpHOr tutaH(IV)-oxkcuna 3a
npuMeHy y cojapuum heaunjama ca goroocerbuBom 60jom™.

[Tocne mpernena nocraBibeHe [uceprauuje u apyrux npatehux marepujana, Kao U pa3roBopa ca
Kanaumarom, Komucuja je caunnuna cienehu

PEDPEPAT

1. YBOJ

1.1. XpoHonoruja ogoOpaBama U U3pajie AUcepTaImie

Huxona Tacuh, mumu. wumxk. TtexHomorumje je 19.2.2016. HacraBHo-HayuyHom Behy
TexHOMOmKO-MeTaTypIIKOT (PaKyiITeTa MPeUIOKUO TEMY 3a U3paay AOKTOPCKE TUcCepTaluje Moj
Ha3uBOM ,,CHMHTe3a M KapakTepu3anuja HaAHOCTPYKTYpHOr TuTaH(IV)-okcuna 3a mpuMeny y
cosiapauM henmjama ca gporooceT/bMBOM G0joM ™.

Ha cemnumm HactaBHo-HayuHor Beha TexHOJOmKO-MeTamypmkor (akyiaTera, Oj
3. 3. 2016. omnykom Op. 35/94, umenoBana je Komucuja 3a oreny mogobHoctu treme ,,CuHTe3a U
KapakTepu3anuja HaHOCTPYKTYpHOr TUTaH(IV)-okcuaa 3a npuMeny y cojiapauM heaujama ca
¢oroocersbuBOM GojoM“ u kanaunara Hukonme Tacwha, aumin. MHX. TEXHOJNOTHjEe 3a HM3paay
JIOKTOPCKE JMCEepTaInje.

Ha cemnunm HacraBHo-HaywuHor Beha TexHOJOMIKO-MeTamypmikor (akyiTera OAp KaHO]
14. 4. 2016. omnykom Op. 35/195, ycBojen je pedepar Komucuje 3a oreHy mogoOHOCTH TeMe U
KaHJHuIaTa 3a U3paay JOKTOPCKE JIucepTanuje, a 3a MEHTOpe cy MMeHOBaHM Jp Jemena Poras,
BaHpenHu mnpodecop TexHomomko-MeTanypmkor ¢akyiaTeTa YHuBep3uTeTa y beorpany, m ap
I'opan bpankoBuh, HayyHu caBeTHHK MHCTHTyTa 32 MYATHIUCHHUIUIMHAPHA HCTPAaXHBamba
YuuBepsutera y beorpany.

Omtykom Op. 61206-2279/2-16 ox 16. 5. 2016. Behe Hayuynux o0nacTé TEXHHYKUX HayKa
VYuuBep3utera y beorpany pgamo je carmacHOCT Ha MpeAJior TeMe JTOKTOpPCKE AucepTaliuje
kaHnuaata Hwukxome Tacwha, aumi. wWHX. TeXHONOrwWje, moj HasuBoM ,,CUHTe3a H
KapakTepu3anuja HaHOCTPYKTYpHOr TUTaH(IV)-okcuaa 3a npuMeny y cojiapauM heaujama ca
¢oroocer;bBOM GOjoM".

Ha cegnumu HactaBHo-HayuHor Beha Texnomomko-metamypmkor ¢akynrera, on 20. 4.
2017. onnykom Op. 35/94, umenoBana je Komucuja 3a omeHy u 010paHy JTOKTOPCKE IUCEpTAIIH]je
Huxone Tacwha, numn. wWHX. TEXHOJOTHjEe, TOJ Ha3uBOM ,,CHHTe3a M KapakTepu3amuja
HaHOCTPYKTYpHOr TuTaH(IV)-oxcnaa 3a npumeny y cosapuuM heamjama ca ¢porooceT/bHBOM
0ojom*.

Ha 3axteB Hukone Tacuha, 5.9.2016. omoOpeHOo je mNpomyXeme poka 3aBplIeTKa
JOKTOPCKHUX CTyAHja 3a jou aBa cemectpa — 10 30. 9. 2017. rogune.



1.2. Hayuna o6xacT gucepraiuje

HcTtpaxuBama y OKBHpPY OBE JOKTOPCKE JAWCEepTalMje INpHUMagajy HaydyHO] OO0JIacTH
TexXHONOMKO WHXEHEPCTBO U YKO] HaydyHOj oOnacTu MHXemepcTBO MaTepHjaia, 3a KOjy je
MaTH4YHa yCTaHOBA TeXHOJOLIKO-METamypIiku (akyiareT YHuBepsurera y beorpany. iMmenoBanu
MeHtopu, nap Jemena Poran, Bampemnm mnpodecop TexHomoOmKO-MeTaTypiikor ¢akyiaTeTa
Vuusepsutera y beorpany, u gap IT'opan bpankoBuh, Hayuynu caBetHuk WMHcTuTyTa 32
MyJITUIMCIMILUIMHAPDHA MCTpakKMBama YHHUBEP3UTETa y beorpany, Ccy Ha OCHOBY NOCaJalllbUX
00jaBJbEHHX PaJI0BA U UCKYCTaBa KOMIIETEHTHHU J1a PYKOBOJIE U3PaIOM OBE JIOKTOPCKE JUcepTaluje.

1.3. buorpadcku nomany o KaHIUaaTy

Huxona Tacuh pohen je 11. okroOpa 1984. ronune y beorpany, rae je 3aBpmmo OCHOBHY
KOy M THUMHa3Wjy. Ymucao ce Ha TexXHONOIKO-MeTanypuku (akynreT YHHBep3uTeTa y
beorpany 2003. rogune, cMep brorexHonoruja u OMOXeMHjCKO MHXKEHEpPCTBO. Jlumiomupao je y
okTo0py 2009. rorHe U CTEKAO0 3Bamkbe AUIIIOMUPAHN HHKEHEpP TEXHOJIOTH]E.

[Hxoncke 2010/2011. ronune ynucao je TOKTOPCKE CTyauje Ha TeXHOIOMKO-METATyPIIKOM
bakynTery, Ha CTYyIUjCKOM Tporpamy MHXEmepcTBO MaTepujajia U IOJIOKUO je CBE IUIAaHOM
npeasuhene ucnute. Ox janyapa 2011. rogune 3amocieH je y MHCTUTYTY 3a MyJATHIUCIUTINHAPHA
UCTPaXHBama. Y 3Bambe UCTpaXUBay-NIPUNPABHUK n3abpaH je y janyapy 2011. rogune, a y 3Bame
HUCcTpakuBad-capagHuk y neuemOpy 2012. romune. Y nmeuemOpy 2015. rommne pemsabpaH je y
3Bame UCTpakuBay-capagHuk. Yinan je [pymTBa 3a kepamuuke Matepujasnie Cpouje. AKTUBHO ce
CITYKH €HTJIECKUM J€3MKOM M TI0CEIyj€ OCHOBHO 3HAME PYCKOT M (PAHITYCKOT je3UKa.

Huxona Tacuh je onm 2011. rogumHe A0 AaHac aHrakoBaH Ha MPOjeKTy MHHHCTapcTBa
MPOCBETE, HAyKe W TEXHOJOMKOr pa3Boja (Opoj mpojekta II145007) moxm wazmBom ,,0-3]1
HAaHOCTPYKTYpE 3a TPHUMEHY Y ENeKTPOHHIM M OOHOBJBMBHM W3BOpPHMA €HEpPrHje: CHHTE3a,
KapakTepu3alidja u mpolecupame’. buo je ydyecHuk OuatepaliHOT mpojekta m3mely PemybOmuke
Cpbuje u Penybmuke CrnoBeHuje, mnoJa Ha3uBOM ,,IIepOBCKHUTH TMpelasHUX MeTajga ca
MyITH(GEPOUYHUM CBOJCTBHUMA", NIOK j€ TPEHYTHO YYECHUK OWaTEepalHMX IIpojeKara u3Mmehy
Penyonuke Cpbuje u Penmybnuke XpBarcke, ol Ha3uBOM ,,CHHTE3a U (POTOKATAIUTHYIKA CBOjCTBA
HaHOCTPYKTYpHUX Matepujana Ha 6a3u TiO," u uamel)y Penybnuke Cpouje u Penybnuke Urtanmje,
non HasuBoM ,,N-mormpanu TiO, u ZnO 3a npumeny y doToHanoHckuM ypehajuma u
¢dortokaranu3u". Hukomna Tacuh je 2015. roguHe mobenno Ha TaKMHUUYCHY MIIAJIUX HCTpaKHBava
JpymitBa 3a kepamuuke marepujasie CpOuje, a morom mpezacrtaBbao CpOujy Ha MelyHapogHOM
TaKMUYCHY MJaauX y opranuzanuju EBporickor kepamuukor Jlpymra y Tonemy, Illnmanwuja.
Hukona Tacuh je 2016. ronune mobuo crunenaujy daconuca EBponckor Kepammukor [pymiTsa
(eur. Journal of the European Ceramic Society) 3a ydemihe Ha KOH(DEPCHIMH W PaTHOHHIIN
Awmepnukor Kepamuukor pymrea y Opnanny, @nopuna, a \eroB paa nzadpaH je 3a TaKMUYCHE
MJIaJMX UCTpaKMBaya, Ha KojeM je OWo jeauHu mpeacTaBHUK U3 EBpomne. AyTop je U KoayTop meT
pamoBa 00jaBJbeHUX Y BPXYHCKUM MelyHapoaaum vaconucuma (M21), jeaHor pana o0jaBIbEHOT y
ucrakHyToM MmehyHnapomnom uacomucy (M22), nBa paga o0OjaBibeHa y Mel)yHapOAHOM YacoOIUCy
(M23), jenHor panga objaBJbeHOT y Mel)yHApOIHOM YacOMKCy BepU(PUKOBAHOM MOCEOHOM OJTYKOM
MunucrapctBa (M24), 1 ocaMHaecT paJoBa CAOINIITEHWX HA CKYIMOBHMMa MelyHapoIHOT 3Hadaja
IITaMITaHuX y u3Boay (M34).

2. OIINC JTUCEPTALINJE



2.1. Cagpkaj nucepraruie

Jloktopcka mucepranuja kapaunata Hukonme Tacwha, mumn. WHX. TEXH. MOA HA3UBOM
,,CHHTe3a U KapaKkTepu3anuja HAaHOCTPYKTYpHOr TUTaH(IV)-oxkcuaa 3a npuMeHny y coJIapHUM
henujama ca ¢oroocersbuBOM 00joM* HammcaHa je Ha 118 cTpana, y OKBUPY KOjUX ce Hanasu 6
nornasiba, 69 cimka, 14 tabema m 162 nureparypHa HaBoga. JIoKTopcka aucepTaryja caapiku
cneneha mornasipa: YBon, Teopujcku neo, Excnepumenrtannu neo, Pesynratm u auckycwuja,
3akspyuyak u Jlureparypa. Ilopen tora, mucepramuja caapxu M3Bojg Ha CPIICKOM M EHIJIECKOM
jesuky, Canpxaj, 3axBamHUIly W JOJAaTKe IMPOIKCaHE MpaBWIMMa YHHBEp3UTeTa y beorpamy o
MOAHOIICHY JOKTOPCKUX JAHMCepTanuja Ha oxoOpaBame. Hammcana nucepramuja mo ¢gopmu u
caJip>kajy 3aJJ0BOJbaBa CBe CTaHJapAe YHuBep3uTeTa y beorpany 3a JOKTOpCKy IucepTaiujy.

2.2. Kparak 1puka3s nojeInHayYHuX I0IIaBJba

Y  nokrtopckoj mucepranuju kaHauaar Hwukoma Tacwh je paawo Ha CHUHTE3H
HaHocTpykTypHOT THTaH(IV)-0oKkcua 3a npuMeny y conapuum henujama ca poTooceTIbuBOM 00joM
1 onTuMm3anju hemuja ca uibeM 100Mjama Mo00JbIIAHUX, PEPOAYKTUBHUX nepdopmancu. OBaj
TUN cojlapHUX henuja mpeacTaBba EKOHOMHUUYHY alTepHATUBY KOMeplHjaaHuUM henujama Ha 6a3u
cUIMnMjyma, 300T 4yera MpHBIade JOCTa MAKHE MYITHIUCHUIUIMHAPHUX HCTPAKHBAYKUX TPYyIa
IIMPOM CBETA.

YBOI MOKTOpCKE AMCepTanuje MpeacTaBjba KpaTak CaXeTaK O JOCTYITHOCTH ENICKTPUYHE
eHepruje, IPOU3BOIHUM KalaluTeTHMa KOHBEHIIMOHATHHUX U aJITSpHATUBHUX M3BOpa €HEPruje, Kao
M 3Hayajy OOHOBJBMBHUX H3BOpa C€HEPTHje, Tj. Pa3BOjy M TMO3MIMJU TPXKHUIITA (HOTOHATIOHCKUX
ypebhaja (comapuux henmuja) y caBpeMeHOM IpyIITBY. Y YBOAY je U3J0XKEH M NpeaMeT U IHJb
UCTPAXHUBAKbA.

Y TeopujckoM Jeny JOKTOpPCKE JWCEpTalfje MpeAcTaB/beHa je KiIacupuKaiuja
dboToHanoHckux ypehaja, ca moceOHUM OCBPTOM Ha conapHe henuje ca $oTOOCETIHUBOM 00jOM.
JleTasbHO je ONUCaH HBUXOB ONEPAaTUBHU MEXaHHU3aM, NMPEIHU3HO JepHHUCaHA YIora (JOTOOCETIbHUBE
00je ¥ ocTanuX KOMIOHeHaTa, ykibyuyjyhu turan(lV)-okcu, a mpeacTaB/beHe Cy U KOMITAPaTHBHE
NPEJHOCTH y OJHOCY Ha Jpyre TUNOBe coiapHux henuja. Ocum Tora, IaT je Mperiies 3HauyajHuX
¢busnuko-xemujckux cBojcraBa TiO,, mpeacTaB/beHH Cy HajBaXHHjH MOP(OJIOMIKA 3aXTEBU 3a
edukacHy poroanony Ha 6a3u TiOy, kao u kpahu nuTeparypHu nperien O JOOHjamky eIeKTpoIa ca
YHU(GOPMHOM MOHOJHMTHOM CTPYKTYpOM M €IEKTpoja ca TPOAMMEH3HMOHAIHUM CchepHUM
crpykrypama Ti0;.

ExcniepuMeHTanHu [1e0 CacToju ce M3 IIECT OJlehbaka. Y NMPBOM OJICJbKY j& ONMCAaH HAYMH
npunpeme mnacra TiO; 3a goOujambe pedepeHTHHX eNEeKTPOAHUX (uiaIMoBa monasehu of
KOMEpPIIMJAJIHOT Tpaxa. Y JPYroM OJEJbKY OIKCaHa je XHAPOTEpMallHa Mporeaypa 3a ao0ujame
HaHouectuuHor TiO,. Y Tpehem onesbKy JeTajbHO je MPeACTaB/beH MOCTYMaK 00jeha eIeKTPOJHUX
dbunMoBa m ckianama (YHKIMOHATHUX COJIApHUX henwja. Y YETBPTOM O/€JbKY HaBEICHE CYy
MHCTPYMEHTAJIHE TEXHHKE M YCJIOBU IMOJ KOjUMa je KapaKTepHcaH IPOU3BOJA XHUAPOTEPMATHE
cuntese. [letw onmesbak TMpuKazyje MOCTYIMAK KapaKTepusaldje eIeKTPOJHHX (PUIMOBA, a IIECTH
0JIeJbaK MOCTYIAK KapaKkTepu3alyje conapaux henuja.

[TornaBspe Pe3ynTaTu v 1ucKycHja WMa IIeCT MOTIOIaBska. [IpBo mormoriassse mocBeheHo
je pesylaraTMMa M aHaIM3M pe3yiTara HUCIHTHBamka CTPYKTYPHUX CBOjCTaBa IPOU3BOAA
XUApoTepMaliHe CuHTe3e U ¢puiIMoBa. J[pyro nmoTnoriaBsbe caip Ky pe3ysiTaTe U aHaJIu3y pe3yirara
UCIHUTHBaKka ONTHUYKUX CBOjCTaBa NPOM3BOJA XHUIpOTEpMaiHe cuHTe3e. Y TpeheMm mornaBsby
MIPE/ICTaBJbEHU Cy PE3yJITaTH MCHUTHBAama MOPO3HOCTU A00HjeHuX (unmoBa. PesynTtatu omncexHe
MHUKPOCTPYKTYpPHE aHalM3e INPOM3BOJA CHHTE3€, CHUHTETHCAHMX U pedepeHTHuX ¢uiIMoBa
MpPUKa3aHU Cy U JUCKYTOBaHM Yy 4YETBPTOM TMOTIIOTJaBJby, JOK Cy pe3ylTaTH MCIHUTHBAKA
¢doroHanoHckux ocoOnHa henMja MpeAcTaBbEHH y METOM IOTNOTIaBby. DEHOMEHH TpaHCIOpTa
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HOCHJIalla HaeJeKTpUCama y COJIapHUM henrjama cy UCIUTAaHH OAroBapajyhuM HHCTPYMEHTATHUM
METO/IaMa, a PEe3yJITaT! MPEJICTABJEEHH Yy IIECTOM MOTIOTIIABIBY.

VY neTroMm mnoriaBsby Cy AaTy 3aKJbYYLM MPOUCTEKIN U3 JOKTOPCKE aucepranuje. crakuaytu
CYy HajBRXHUjU JONPHHOCH paJia M YKa3aHO je Ha TPEAHOCTH W HMHOBATUBHOCT INPHUMEHEHHX
UCTPOXMBAYKUX IIpaBala, KOJU Cy JONPHHEIH IOCTU3alky OJIMYHUX W PENpOIyKTUBHUX
(hOTOHAMIOHCKUX CBOjCTaBa cojlapHuX henuja ca GoToOCeTIHUBOM 00jOM.

VY mnornasmy Jluteparypa cy HaOpojaHM JHMTEpaTypHH HaBOAUW KOjU Cy KopuirheHH
NPUWINKOM U3pajie OBE ANCEpTalyje.

3. OLIEHA JMCEPTALINJE

3.1. CaBpeMEHOCT 1 OPUTHHAJIHOCT

Comnapue henwuja ca doroocersbnBoM 60joMm (enr. dye-senzitized solar cells) npeacrasibajy
€KOHOMHYHY aJITepHATHBY KOMEpLUHjaTHUM henujaMa Ha 6a3u CHIIMIMjyMa U KaJMU]yM-TeypUaa.
3axBasbyjyhin HETOKCHYHOCTH M PaCIpOCTPAr-CHOCTH OCHOBHOT rpaguBHOr Matepujana (TiO3),
OJaruM peakliMOHUM yCJIOBHMa TOKOM CHHTE3€ MaTepHjaia, (yHKIMOHATHOCTH henuja y MHUPOKOM
OTICETy TeMIlepaTypa, pejJaTUBHO] HE3aBUCHOCTH e(PrKacHOCTH (POTOKOHBEP3HjE OJ YMATHOT YIia
3pauema, MopacTy e(pUKACHOCTH MpPHU HIKEM HWHTEH3UTETY OCBETJbeHha M KOHAYHO HHUCKUM
MIPOU3BOIHUM TPOIIKOBHUMA, OBe heluje mpuBiaue 3Ha4ajHy NMaXmky HUCTPaKMBaya IIUPOM CBETA.

OpuruHaIHOCT JOKTOpCKe aucepranuje kanaunata Hukone Tacuha ce ornena y pasBojy
HOBE PEMPOAYKTHBHE METOJIC 3a J0o0ujame enekTpoaaux ¢uamosa tutaH(lV)-okcuaa ca 1BojakoM
MOp(OJIOTHjOM, Ka0 M TEMEJbHO] KapaKTepU3alWju y30paka M3 Pa3IMYUTUX EKCIIePHUMEHTATHUX
¢daza, mMTO je MONMPHUHENO TMOCTH3aky 3HAYajHUX HaydyHHX pesyatata. OcuM Tora, JOKTOpPCKA
JHcepTanyja caJp>Ku OpPUTHHAJHE, HeoOjaBJbeHEe peLenType 3a u3paay AeOesnx Me30MOpO3HUX
¢bunmvoa tutan(lV)-okcraa, 6€3 MyKOTHHA U Ca OJJIMYHOM aJXC3UjOM, KOjU CYy MPUIPEMIBECHH OJ1
KOMEPIIHjaJIHOT Ipaxa WM MPOU3BOJa XUAPOTEPMAIHE CUHTE3E.

3.2. OcBpT Ha pedepeHTHY U KOpUIThEeHY JIUTEPATYPY

Toxom um3panme nokTopcke aucepranuje kanmumaT Hukoma Tacwh je cmpoBeo omcexan
Iperyie/; pelieBaHTHE CTpydYHE M HaydHe jureparype. Behu npeo mpernemane nuteparype je
00jaB/be€H y BPXYHCKMM MehyHapoJHHUM dYacomucuma, a oOyxBaTa TperyieqHe paJoBe Be3aHE 3a
comapHe hemuje u OOHOBJPMBE H3BOpE CHEpruje, pagoBe Koju ce Thuy cuHTede 1102 u
XHIPOTepMAITHE CHHTE3€¢ OKCHHE KepaMHUKe, paJioBe Be3aHe 3a (OTOOCETIhHBE 00je, Kao M pajoBe
0 Tpollecupamy MpaxoBa y ¢uiMoBe. Y CKJOIy JMTEpaTypHHX HaBOAa Hallaze ce U pedepeHie
kanauaara Huxome Tacwha, koje cy mpoucTekiie W3 paja Ha OBOj AWCEPTalHjH, 00jaBJbEHE Yy
MehyHapogHUM "aconucuma. Y IucepTalMjy je HaBeJeHo YKynmHo 162 pedepentie.

3.3. Onuc ¥ aIeKBaTHOCT IPUMEHLEHNX HAVYHUX METOAa

VY oKBHpY OBE IOKTOPCKE aucepTaiyje kopuirhene cy cieaehe ekcriepuMeHTaTHe METOIE:

e [lpunpema nebenocnojHux macta monaszehn ox komepuujamHor npaxa TiIO; U opraHcKHX
(YHKIMOHATHHUX areHaca, IpeMa OpUrHHATHUM He00jaBJbeHUM pelienTypama.

e II3pana ¢pmiIMoOBa TEXHUKOM HAHOIICH-A CEYHBOM, Iojazeh o] MpeTX0JHO NPUIPEMIbEHIX
ne0eI0CIOJHUX TacTa.

e XwuaporepMaliHa CHHTE3a HAHOCTPYKTypHOT 110, y MpHUCYCTBY HEJOHCKOT cypdakraHTa u
KOMIUTIEKCUpajyher areHca, mpema J1o caja Heo0jaBJheHO] MPOIEAYPH.



e [lpumpema nebenociojHUX mMacta mojazehu o Mpou3BOJA XUAPOTEPMAHE CHHTE3E, Y3
yATPa3BY4YHY XOMOT€HU3AIH]Y.

e U3pana enextpoanux (GuiamoBa noiasehu o NpUNpeMIbLEHUX MacTa Koje caipike pa3InunuTo
TPETUPAHU MPOU3BOJ] XUAPOTEPMATHE CHHTE3E.

e l3pana conmapuux hemmja ca hoTooceTSbHBOM 00jOM KOj€ Y CBOjOj KOHPUTYpAIU]H CaTPIKe
IPUIIPEMIbEHE EIIEKTPOIHE (PUIMOBE.

e CrpykrypHa aHanmu3a ((a3Ha upeHTH(UKaNMja) MPOU3BOAA XUAPOTEPMATIHE CHHTE3E H
NPUIPEMIBEHHUX €ICKTPOAHUX (PUIMOBa, METOIOM peHarencke audppakuuje (XRD).

e Cuumame peduekcuonux cmekrapa (UV-VIS-NIR cmektpockonuja) mpousBoaa
XUIpPOTEpMAIHE CUHTE3€ U MPHUINPEMIbEHUX EIEeKTPOAHMX (uiaMoBa, ca LUIbEM
M3padyHaBama MUPUHE CHEPreTCKOT MpoLerna.

e (CHuUMame TPAaHCMHCHOHUX CHeKTapa enekTpogHux ¢uiamoa wmetogom UV-VIS-NIR
CIEKTPOCKOIIH]e.

e bBET ananuza u ucnuTHBame TOPO3ZHOCTH MPUIIPEMIBEHHUX €NIEKTPOAHUX (prIMoBa.

e OmncexxHa MHUKPOCTPYKTYpHAa  aHajau3a IPOM3BOAA  XUAPOTEPMAIHE CHHTE3E W
MPUTIPEMIBEHUX €JIEKTPOAHUX (UIMOBAa CKEHHMPAjyhoM EIeKTPOHCKOM MHKPOCKOIIHjOM
(SEM u FESEM) u TpaHCMHCHOHOM €NeKTpOHCKOM MHKpockomnuje (TEM).

e l3paga comapHOr cHMyJaTopa 3a CIpPOBOhEHE HCIUTHBaWka (OTOHAMOHCKUX CBOjCTaBa
conapHux hemnuja.

e lcnutuBame (POTOHATIOHCKMX CBOjCTaBa IMPHUIPEMIbEHUX COJAPHUX henHja, CHUMameM
CTPYjHO-HAaIIOHCKUX KapaKTEPUCTHKA IIPH CTAHIapPJHOM OCBETJbCHY H Y MPaKy.

e lcnuruBame TpaHCIIOpTa HOCHJIAIlA HaelIeKTpHCcama Yy cojapHUM hennjama Meronama
CIIEKTpOXeMHUjcKe wuMIeaancHe crekrpockonuje (EIS) m mepemem omagama HamoHa
otBopeHor koja (OCVD).

3.4. IIppuMeHJLUBOCT OCTBAPEHUX pE3YIITATa

Pe3ynarat ekcnmepuMeHTATHOT pajna, Kao ¥ HBHXOBAa JUCKYCHja, JONPHHENIN Cy
pacBeTJpaBamby CBOjCTaBa MaTepyjaia U ONTHMHU3ALUJU BUXOBOT IPOLIECUPaba Y KOMIIOHEHTE KOje
ce Kopucrte y conapHuMmM henmjama ca ¢dortoocersbmBoM Oojom. Ilopen Tora, pesynraru
NIPEJCTaBIbajy IMOJIA3HY OCHOBY M NMPUMEHJBHMBH Cy 3a Oyayha uctpaxuBama y 00JacT COJapHUX
hemmja ca ¢goroocersbuBoM 00jom. [lpemioxkena opurnHagiHa MeTosia oMoryhaBa pernpoayKTHBHO
nobujame MoHO(a3HOT MaTepujaia, macrta 3a aedenocaojHe GUIMOBe KOjU Ce JCTOHY]y TEXHHUKOM
HAHOIICHA CEYMBOM, (MIMOBA OUIMYHMX MEXAaHWYKHX KapaKTepHCTHKA €A ITOTEHIH]aTHOM
KOMEpIMjalHOM TpPUMEHOM M cojapHuX henwja ca oanuuHoMm edukacHouthy. Hayuna
Bepu(uKalrja pe3ynrara je morspheHa lbUXOBUM 00jaBJbUBakbEM Y Mel)yHapOTHUM YacOMMCHMA.

3.5. OLIGHa JAOCTUTHYTHX CIIOCOOHOCTH KaHAUIATA 38 CAMOCTAIHU HAay4YHH pas

Hayunu pan xoju je KaHauIaT CIIpOBOIMO TOKOM U3pajie AucepTalmje je 00jeInHuo oOuMaH
JUTEpAaTYpHU IIpEriie]l, OCMHUIJbaBamkeé W ONTHMHU3AIM]y CHHTE3e MaTepHjaia, IpOIEeCHUparbe
MaTepHjaia, u3paay M Kapakrepusauujy ¢yHKuuoHamHe conapHe henmuje. Kangunat je mocturao
3HAYajHe pe3yJiTaTe M M0Ka3ao BHCOK CTENECH aHAJIUTUYHOCTH, CHCTEMAaTHYHOCTH U KPEaTHBHOCTH y
NpeBa3UIaKEhy KOHKPETHUX Mpo0IeMa TOKOM pa3nyuTuX (haza u3paje JOKTOPCKE JucepTalyje.
Kannuaar je HenpekuaHUM 3aaramkbeM ¥ MHOBAaTHBHUM HJi€jaMa YHEO OPUTMHAIHOCT Y CHHTETCKE
MOCTYIIKE, KOjUMa Cy NOTOM Jo0ujeHe cojapHe henuje BHcoke eduxacHocTH. Ha ocHOBY
JocaJallmber pajga U U3HETHX dnibeHuIa, Komucuja cmarpa na je kananaatr Hukona Tacuh, nur.
WH)X. TEXHOJIOTH]€, TI0Ka3a0 BEJIMKY UCTPAJHOCT U CAMOCTATHOCT Y HAYYHO-UCTPAKHBAYKOM pany.



4. OCTBAPEHU HAYYHHU JOITPUHOC

4.1. I1lpuka3 oCTBapeHNX HAYYHUX JOIPHUHOCA

Y nokropckoj nucepranuju kangugata Hukonme Tacwha mon HasuBom ,,CuHTE3a u
KapakTepu3anuja HaHoCTpyKTypHor THTaH(IV)-okcuaa 3a mpuMeHy y colapHuM henmjama ca
dhoTooceTsbMBOM 00jOM*, HICTHUY ce clieichy HAydYHH JTOTIPUHOCH

® OCMHIbEHA je OPUTUHATHA METOo/Ia 3a 100Hjamke HaHOCTPYKTypHOT TUTaH(1V)-0Kcuaa, Koja
MOJIpa3yMeBa COJI-TEJ MPOLECHPAbe U XHIPOTEPMATHU TPETMaH y MPUCYCTBY HEJOHCKOT
cypdaxTanTa u KOMIUIeKcupajyher arexca,

e 5100mjeH je MoHOGA3HHU MaTepHjall U MPEIJIOKEH je MeXaHW3aM HacTajamka YeCTHIIA,

e yTBpheH je HOB HA4YMH MpunpeMe AeOENOCIOjHUX TacTa, mojazehu oJ mpou3Boaa
XHIPOTepMAITHE CHHTE3€ U OPTaHCKUX areHaca, yroTpeOoM yiITpa3BydyHe XOMOTCHU3AIN]E H
KaCHUJUM yIapaBambeM aJIKOXOJIHE KOMIIOHEHTE,

e 100MjeHH ENEKTPOAHH (HUIMOBHU TOCEAY]y H3Yy3€THE MEXaHW4Ke OcoOMHE (O0JCyCTBO
MyKOTHHA M OJJIMYHA aJIXe3Uja), ME30IMOPO3HOCT Ca YCKOM pPAacIoJIesIoM BEMYHHA Topa |
roTOBO Tpu myTa Behy cnenuduuHy MOBPIIMHY 4YecTHLa y mopehemy ca pedepeHTHUM,
KOMEpIIUjaJITHUM aHATaCcoM,

® OPUTHMHAIHOCT MPEIJI0KEHE METOJIe OIJIe[a Ce U Y UMICHUIM Ja MCTOBPEMEHO CIIY)KU 3a
no0Hjame 1Ba TUMA eNEKTPOIHHUX (PUIMOBA: a) ca YHU(HOPMHOM MOHOJHMTHOM CTPYKTYPOM,
0) ca CyOMHUKPOHCKUM MHIICIADHUM CTPYKTypama,

e JOKa3aHa je peNnpoayKTHBHOCT METOJie Ha TNOTpeOHOM Opojy conapHux henuja, y3
3aHEeMapJPUBO Mally CTaHAAP/AHY JeBHjaln]y,

e pe3yiTaTH KapaKTepH3allrdje TPaHCIOpTa HOCHIIAIA HAeJIeKTpHCama y CoJIapHUM henujama
MeTOZaMa EJIEKTPOXEMHU)CKE UMIICIaHCHE CIIEKTPOCKONHje U MEPEHEM HAllOHa OTBOPEHOT
KOJIa MOTY IOCIYXKUTH Kao peepeHTHHM 3a Jajba HCTPaXHBama M ONTHUMHU3ALU]Y paja
conapHux henuja ca poTooceTIbUBOM 00jOM.

4.2. KpuTruka aHajin3a pe3yiarara UCTPaKUBALA

CropoBezneHa ucTpakuBamba 00yxXBaTajy BeOMa INHUPOK OICEr AKTUBHOCTH, OJ CHHTE3€
Marepujajga TPEKO MpoIeCupama MPOU3BOJA CHHTE3E J0 KapakTepusanuje (QyHKIMOHATHUX
ypebaja. IIITo ce came cuHTe3e THYE, HAPOUUTO Tpeba HATIIACUTH YHHBEP3AJTHOCT MPEASIOKEHE
MeTroae U MOryhHOCT noOujama JBa TUIA €IEKTPOJAHUX (UIMOBA, IITO HUjE 3a0€NeKEH CiIydaj y
nocTynHoj nuteparypu. Ocum Tora, Tpeba HAallOMEHYTH Ja CHHTE3a 3a/l0BOJbaBa BEOMa CTPOTE
3axTEBE Y MOy BEMYMHE YeCTUIa, Crien(UIHEe MOBPIIMHE U (a3HOT cacTaBa MPOU3BOA, TIPU
yeMy Mpolecupanu (UIMOBH 337]0BOJbABA]Y 3aXTEBE Y MOIJIEAY MOPO3HOCTH, 1eOJbUHE U a/IXe3Hje.
HapouunTo cy 3Ha4ajHM OCTYIIIU ONTHMH3AIIN]jE CacTaBa IacTa M yJITpa3By4HEe XOMOTCHH3AIIH]e, TC
BUXO0BA KOpeJaluja ca MeXaHMUYKUM CBOjCTBHUMA (PMIIMOBA HA OCHOBY UCIIPITHE MUKPOCTPYKTYPHE
aHajM3e, Kao M KOopenamuja ca ONTHYKUM CBOjCTBMMAa Ha OCHOBY kapaktepm3anuje UV-VIS-NIR
CIIEKTPOCKOIIH]OM.

Pesynratn kapakrtepuszanuje cojapHHX henwja TIOKa3yjy €BHJICHTHY pasiuKy y
e(pUKaCHOCTH y KOpHCT henuja ca yHU()OPMHOM CTPYKTYpOM, IITO j€ Yy CKJIAIy ca JUTepaTypHUM
noJalMa, a MoTBpHEHO je MHIMPEKTHO METOJOM Meperma OmNajiarka HalmoHa OTBOPEHOT Kola U
M3pauyHaBamkEM JKMBOTA HOCWJIAlla HaelleKTpHucama. BHCOKa pEnpoayKTUBHOCT METO/AE 32
nobujame eduracHux henmuja ca yHH(DOPMHOM CTPYKTYpOM €JIEKTpoJa je MOTBpheHa MepemeM
CTPYJHO-HAaIlOHCKUX KapaKTepUCTHKA M UMIEJAHCHUX CIEKTapa, y3 3aHEMapJbuBO Maiy
CTaHJap/IHY JCBHjaIlM]y TTapaMeTapa o1 3Havaja.



4.3. Bepuduxkauja Hay4HUX JOIPUHOCA

Kangunat Huxona Tacuh je moTBpAaMo Hay4yHHM OONPHHOC pe3yiTara JOOWjeHHX y TOKY
u3pajie OBE JOKTOPCKE AHMCEpTalHje HHUXOBHUM O0jaB/bUBAakEM Yy dYacomucuMa MelyHapomHor
3Ha4yaja, Ka0 M HUXOBHUM CaolIITaBamkeM Ha MelhyHaponHuMm ckynoBuma. M3 mucepranuje cy
MIPOMCTEKJIH ciieiehu pagoBu:

Pan v BpxyHCcKOM MehyHapoaHoM gaconucy (M21):

Tasi¢ N., Marinkovi¢ Stanojevi¢ Z., Brankovi¢ Z., La¢njevac U., Ribi¢ V., Zuni¢ M., Novakovi¢
T., Podlogar M., Brankovi¢ G. (2016) Mesoporous films prepared from synthesized TiO;
nanoparticles and their application in dye-sensitized solar cells (DSSCs), Electrochimica Acta 210:
606-614. IF(2015) = 4,803; ISSN: 0013-4686

Pan v yacommcy MehyHapoaHor 3Hauaja (M23):

Tasi¢ N., Brankovi¢ Z., Marinkovi¢-Stanojevi¢ Z., Brankovi¢ G. (2012) Effect of binder molecular
weight on morphology of TiO, films prepared by tape casting and their photovoltaic performance.
Science of Sintering 44: 365-372. 1IF(2012) = 0,278; ISSN: 0350-820X

Caonmreme ca Me)yHAPOAHOT CKYIIA IITAMIAHO vV u3Bony (M34):

Tasi¢ N., Marinkovi¢-Stanojevi¢ Z., Brankovi¢ Z., Brankovi¢ G. (2011) Synthesis and
characterization of sol-gel mesoporous TiO, films for application in dye-sensitized solar cells. In:
Programme and Book of Abstracts of the Conference for Young Scientists “The Ninth Students’
Meeting, SM-2011" and “The Second ESR Workshop, COST MP0904"”, November 16 — 18, 2011,
Novi Sad, Serbia, p. 42.

Tasi¢ N., Marinkovi¢ Stanojevi¢ Z., Vojisavljevi¢ K., Dapcevi¢ A., Zuni¢ M., Brankovi¢ Z.,
Brankovi¢ G. (2013) TiO; films prepared from nano-TiO, pastes and their photovoltaic properties.
In: Program and the Book of Abstracts / 2nd Conference of the Serbian Ceramic Society, 2CSCS-
2013, June 5-7, 2013, Belgrade, Serbia, p. 95.

Tasi¢ N., Marinkovi¢ Stanojevi¢ Z., Brankovi¢ Z., Savi¢ S., Dapcevi¢ A., Zuni¢ M., Brankovié¢ G.
(2013) Hydrothermally assisted sol-gel synthesis of nano-anatase TiO, for application in dye-
sensitized solar cells. In: Programme and Book of Abstracts of the Conference for Young Scientists
The Tenth Student Meeting, SM-2013" and “The Second ESR Workshop, COST MP0904",
November 6 — 9, 2013, Novi Sad, Serbia, p. 27.

Tasi¢ N., Marinkovi¢ Stanojevi¢ Z., Brankovi¢ Z., Zuni¢ M., Brankovi¢ G. (2014) Synthesis and
characterization of nanoanatase-TiO, multilayer films and their photovoltaic performance. In: 14th
Edition of ELECTROCERAMICS Conference, Abstract Book, June 16-20, 2014, Bucharest,
Romania, p. 144.

Tasi¢ N., Marinkovi¢ Stanojevi¢ Z., Brankovi¢ Z., Podlogar M., Gili¢ M., Matkovi¢ A., Brankovi¢
G. (2015) Nano-anatase TiO, films prepared by hydrothermal synthesis and their photovoltaic
performance. In: Program and the Book of Abstracts / 3rd Conference of the Serbian Society for
Ceramic Materials, 3CSCS-2015, June 15-17, 2015, Belgrade, Serbia, p. 59.



Tasi¢ N. (2015) Mesoporous TiO, films prepared from chemically synthesized nanoparticles and
their photovoltaic application. In: Programme / 14" International Conference of the European
Ceramic Society, June 21-25, 2015, Toledo, Spain, p. 52. (Abstract ID 2893)

Tasi¢ N., Marinkovi¢ Stanojevi¢ Z., Brankovié Z., Lagnjevac U., Zunié¢ M., Gili¢ M., Brankovi¢ G.
(2016) Nanosize anatase particles for application in dye-sensitized solar cells (DSSCs). In: Book of
Abstracts: 2" International Meeting on Materials Science for Energy Related Applications,
September 29-30, 2016, Belgrade, Serbia, p. 19.

Tasi¢ N., Marinkovi¢ Stanojevi¢ Z., Brankovi¢ Z., La¢njevac U., Zuni¢ M., Brankovié¢ G. (2017)
3D and uniform mesoporous TiO, films for application in Dye-Sensitized Solar Cells (DSSCs). In:
The American Ceramic Society Electronic Materials and Applications 2017, ABSTRACT BOOK,
January 18-20, 2017, Orlando, Florida, p. 14.



5. 3BAKJbYYAK U ITPEIJIOI

Ha ocnoBy cBera naBenenor, Komucuja je MuIbema 1a TOKTOpPCKa qucepTanyja ,,CuHTe3a
U KapaKkTepu3anuja HaHOCTPYKTYpHOr THTaH(IV)-okcnaa 3a npuMeny y cosapuuM heamjama
ca dotoocersbuBOM 0O0jomM*“ kanmuaata Hwuxome Tacwha, Aumi. WHX. TEXH. TNpeEICTaBJba
OpUTMHAJIaH M 3Ha4YajaH HAYyYHM JIONMPHHOC Yy 0OJACTH UCTPaXMBamba TEeXHOJIOIMIKO MHKEHEPCTBO,
mTo je moTBpheHo o00jaB/bMBaEKEM pe3yliTaTa Yy BPXYHCKMM M YacomUcHMa oJ] Mel)yHapomHOT
3Ha4yaja. Komucuja cmarpa ga cy npeaMeT M LUJBEBH JIOKTOPCKE TUCEpTaldje y HOTIYHOCTH
UCIYHEHU U Ja AMcepTaluja Moj Ha3suBOM ,,CHHTe3a M KapaKkTepHu3aluja HAHOCTPYKTYPHOT
TuTan(IV)-oxkcnna 3a npumeny y conapuum heamjama ca  doroocersbuBOM GojoM*
3a/10BOJbaBa CBE TNOTpeOHE KpuTepujyme, kao W naa je Kawaumpar moka3ao BHCOK CTENeH
CaMOCTAJIHOCTH, a IIOCEOHO OPUTHHAIIHOCTH y CBOM Pafy.

Nmajyhu y Buay KBamuTeT, OOMM W HAay4YHH JONPHUHOC J0OMjeHuX pe3ynrara, Kommcuja
npeuiaxe HacraBHo-HaydyHoM Behy TexHomomko-MeTamypiikor (akyiatera YHHBEp3UTETa Y
beorpany na mpuxBatu oBaj Pedepar m momnery mucepranujy kaHaumata Hwuxome Tacuha,
IUIJIOMUPAHOT HMHXKEHhepa TEXHOJIOTHje, W Ja HMX H3JI0KH Ha YBHJ jJaBHOCTH Yy 3aKOHCKHU
npensuheHoM poky, kao U ga Pedepar ymyrn Ha KoHauHO ycBajame Behy nayunux obGnactu
TEXHUYKUX Hayka YHuBep3utera y beorpagy, ma na HakoH 3aBplieTKa HOpoOLEAype I030Be
Kangunata Ha ycmeny of0pany nucepranuje npes Komucujom y ucTom cacTaBy.

VY Beorpany, 17. 5. 2017.

YJIAHOBU KOMUCHJE

Hp Jenena Poran, Banpeanu npodecop
VYHusepsurera y beorpany,
TexHonomko-MeTanypuku paxkyiarer

Hp lN'opan bpankoBuh, Hay4HHM CaBETHUK
VYHusepsurera y beorpany,
HNHCTUTYT 32 MyNTHINCIMIUIMHAPHA UCTPAXKMBaKba

Hp Anekcanmap PamojkoBuh, HayuHu capaaHuK
VYHusepsurera y beorpany,
WNHCcTuTyT 32 MyNTUAMCUUIIIIMHAPHA UCTPAXUBakbha

Hp Anekcanapa JlamyeBuh, TOIEHT,
VYHusepsurera y beorpany,
TexHOMOmKO-MeTaTypIIKH (GaKyITeT
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