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

IIpeamet: Pedepar o ypahenoj nokropckoj nuceprarnuju kanauaara Hukone Tacuha, qur. uax.
TEXHOJIOTHje

Onnykom 6p. 35/94 ox 20. 4. 2017. rogune, UMeHOBaHU CcMO 3a wiaHoBe Komwucwuje 3a mperien,
OILICHYy U OJ0paHy JOKTOpCKe mucepranuvje kanaunata Hukone Tacuha, mur. wHX. TEXHOIOTH]jE
0] HAacJIOBOM: ,,CHMHTe3a U npouecupame HAHOCTPYKTYpHOr TUTaH(IV)-okcuaa 3a npumeny y
cosiapauM henmjama ca gporooceT/bMBOM G0joM ™.

[Tocne mpernena nocraBibeHe [lucepranuje 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. wmxk. TtexHomoruje je 19.2.2016. HacraBHo-HayuyHom Behy
TexHoMOomKO-MeTaTypIIKOT (PaKyiITeTa MPeUIOKUO TEMY 3a U3paay AOKTOPCKE TUcepTaluje Moj
Ha3uBoM ,,CHHTe3a W mnpouecHupame HAHOCTPYKTYpHOr TUTaH(IV)-okcuaa 3a mpumeny y
cosiapauM henmjama ca ¢porooceT/bMBOM G0joM ™.

Ha cemnumm HactaBHo-HayuyHor Beha TexHomomKko-MeTamypmkor (axkyiarera, Oj
3. 3. 2016. omnykom Op. 35/94, umenoBana je Komucuja 3a oreny mompobHoctu treme ,,CuHTE3a U
npouecupame HaHOCTPYKTYpHOr TUTaH(IV)-okcuna 3a mpumeny y cojapuum henmjama ca
¢oroocersbuBOM 0G0joM“ u kanaunara Hukonme Tacwha, aumin. MHX. TEXHOJNOTHjEe 3a HM3pady
JIOKTOPCKE JMCEepTaInje.

Ha cemnunm HacraBHo-Haywunor Beha TexHOJOMIKO-MeTamypmikor (akyynTera OAp KaHO]
14. 4. 2016. omnykom Op. 35/195, ycBojen je pedepar Komucuje 3a oreHy mogoOHOCTH TeMe U
KaHJHMIaTa 3a U3paay JOKTOPCKE IucepTanuje, a 3a MEHTOpe cy MMeHOBaHM Jp JemeHa Poras,
BaHpenuu mnpodecop TexHomomko-MeTanypmkor dakyiaTeTra YHuBep3uTeTa y beorpany, m ap
I'opan bpankoBuh, HayyHu caBeTHHK MHCTUTyTa 32 MYATHIMCHHUIUIMHAPHA HCTPAaXHBamba
YuuBepsutera y beorpany.

Omtykom Op. 61206-2279/2-16 ox 16.5. 2016. Behe Hayynux o0iacTé TEXHHYKUX HayKa
VYuuBep3utera y beorpany gamo je carjacHOCT Ha MpeAJior TeMe JTOKTOpPCKE AucepTalluje
kannunata Hukone Tacwha, mumi. wHX. TEXHOJOTH]e, MOA Ha3uBOM ,,CHHTe3a M MpolecHpambe
HaHOCTPYKTYpHOT TuTaH(IV)-okcuaa 3a npuMeny y cojiapuum heaujama ca ¢orooceT/bUBOM
oojom"“.

Ha cegnumu HactaBHo-HayuHor Beha Texnomomko-metamypmkor ¢akynarera, on 20. 4.
2017. onnykom Op. 35/94, umenoana je Komucuja 3a omeHy U 0a0paHy JTOKTOPCKE IUCEpTAIH]je
Huxone Tacwha, nmumi. wWHX. TEXHOJNOTHje, TMOJ Ha3uBOoM ,,CHHTe3a M mNpouecHpame
HaHOCTPYKTYypHOr TuTaH(IV)-okcnaa 3a npumeny y cosapuuMm heamnjama ca ¢porooceT/buBOM
0ojom*.

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



1.2. Hayuna o6xacT gucepraiuje

HcTtpaxuBama y OKBHpPY OB€ JOKTOPCKE JAWCEpTalMje TNpHUManajy HaydyHO] O0JIacTH
TexXHONOMKO WHXEHEPCTBO U YKO] HaydyHO] oOnacTu MHXemepcTBO MaTepHjaia, 3a KOjy je
MaTH4YHa yCTaHOBA TeXHOJOLIKO-METamypIliku (akyiareT YHuBepsurera y beorpany. iMmenoBanu
MeHtopu, nap Jemena Poran, Bampemnm mnpodecop TexHomoOmKO-MeTaTypiikor ¢akyiaTeTa
VuuBepsutera y beorpany, u gap IT'opan bpankoBuh, Hayuynu caBetHuk WMHcTuTyTa 32
MYJITUIMCIMILUIMHADHA MCTpakKMBama YHHUBEP3UTETa y beorpany, cy Ha OCHOBY NOCaJallllbUX
00jaBJbEHHX PaAJI0BA U UCKYCTaBa KOMIIETCHTHHU J1a PYKOBOJIE U3PaJIOM OBE JIOKTOPCKE JUCepTaluje.

1.3. buorpadcku momany 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 brorexHosnoruja u OMOXEMH)jCKO MHXKEHEpPCTBO. Jlumiomupao je y
okTo0py 2009. rorHe U CTEKAO0 3Bamkbe AUINIOMUPAHN HHXKEHEpP TEXHOJIOTH]E.

[xoncke 2010/2011. ronune ynucao je TOKTOPCKE CTyaHje Ha TeXHOIOMKO-METATyPIIKOM
¢bakynTery, Ha CTYyIUjCKOM Tmporpamy MHXEmepcTBO MaTepujajia U IOJIOKUO je CBE IUIAaHOM
npeasuhene ucnute. Ox janyapa 2011. rogune 3amocieH je y MHCTUTYTY 3a MyJATHIUCIUTINHAPHA
UCTpaXHBama. Y 3Bambe UCTpaXUBay-NIPUNPABHUK u3abpaH je y janyapy 2011. rogune, a y 3Bame
HcTpakuBad-capagHuk y neuemOpy 2012. romune. Y nmeuemOpy 2015. rommnae pemsabpaH je y
3Bame UCTpakuBay-capagHuk. Ynan je [pymTBa 3a kepamuuke Matepujasie Cpouje. AKTUBHO ce
CITYKH €HTJIECKUM J€3MKOM M TI0CEIyj€ OCHOBHO 3HAHE PYCKOT M (PAHITYCKOT je3UKa.

Huxona Tacuh je om 2011. rogmHe A0 AaHac aHra)koBaH Ha MPOjeKTy MHHHCTapcTBa
MPOCBETE, HAyKe W TEXHOJOMKOr pa3Boja (Opoj mpojekta II145007) mox wasmBom ,,0-3]1
HAaHOCTPYKTYpEe 3a TPHUMEHY Y EINeKTPOHHIM M OOHOBJBMBHM HW3BOpPHMA EHEpPrHje: CHHTE3a,
KapakTepu3aldja u mpouecupame’. buo je yuyecHuk OuaTepaliHOT mpojekta m3mely PemybOmnke
Cpbuje u Penybmuke CrnoBeHuje, mnoJa Ha3uBOM ,,IIepOBCKHUTH TMpelasHUX MeTajga ca
MyITH(GEPOUYHUM CBOJCTBHUMA", NTOK j€ TPEHYTHO YYECHUK OWJaTEepalHUX IIpojeKara u3Mmely
Penybnuke Cpbuje u Penmybnuke XpBarcke, o Ha3uBOM ,,CHHTE3a U (POTOKATAIUTHYIKA CBOjCTBA
HaHOCTPYKTYpHUX Marepujana Ha 6a3u TiO," u usmehy Penyommke Cpouje n Penydnuke Mrtanmje,
non HasuBoM ,,N-monumpanu TiO, u ZnO 3a npumeHy y ¢doToHanmoHCKUM ypehajuma u
¢dortokaranu3u". Hukomna Tacuh je 2015. roguHe mobenno Ha TaKMHUUYCHY MIIAIUX HUCTpaKHBAYa
JpymtBa 3a kepamuuke marepujasie CpOuje, a morom mpezacraBbao CpOujy Ha MelyHapogHOM
TaKMUYCHY MJaauX y opranuzanuju EBporickor kepamuukor Jlpymra y Tonemy, Illnmanwuja.
Hukona Tacuh je 2016. ronune nobuo crunenaujy daconuca Eponckor Kepamuukor [pymiTea
(eur. Journal of the European Ceramic Society) 3a ydemihe Ha KOH(pEPCHIMH W PATHOHHIIN
Awmepnukor Kepamuukor pymrea y Opnanny, @nopuna, a \eroB paa nzadpaH je 3a TaKMUYCHE
MJIaJMX UCTpaKMBaya, Ha KojeM je OWo jeauHu mpeacTaBHUK U3 EBpome. AyTop je U KoayTop meT
pamoBa 00jaBJbeHUX Y BPXYHCKUM MelyHapoaaum vaconucuma (M21), jeaHor pana o0jaBIbEHOT y
ucrakHyToM MmehyHnapomnom uacomucy (M22), nBa paga oOjaBibeHa y Mel)yHapoOaHOM YacoIucy
(M23), jenHor pana objaBJbeHOT y Mel)yHApOIHOM YacOMKCy BeprU(PUKOBAHOM MOCEOHOM OJTYKOM
MunucrapctBa (M24), 1 ocaMHaecT paJoBa CAOINIITEHWX HA CKYMOBHUMa MelyHapoIHOT 3Hadaja
IITaMITaHuX y u3Boay (M34).

2. OIINC JTUCEPTALINJE



2.1. Cagpkaj nucepraruie

Jloktopcka mucepranuja kapaunata Hukonme Tacwha, mumn. WHX. TEXH. MOA HA3UBOM
,,CHHTe3a M mpouecupame HAHOCTPYKTYpHOr TUTaH(IV)-okcuaa 3a mpumeHy 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 aucepTaiyja caapiKu
cneneha mornasipa: YBon, Teopujcku neo, Excnepumenrtannu neo, Pesynratm u auckycwuja,
3akspyuyak u Jlureparypa. Ilopen tora, mucepramuja caapxku M3Bojg Ha CPIICKOM M EHIJIECKOM
jesuky, Canpxaj, 3axBamHUIly W JOJAaTKE IMPOIMKCaHE MpaBWIMMa YHHBEp3UTeTa y beorpamy o
MOAHOIICHY JOKTOPCKUX JHMCepTanuja Ha oxoOpaBame. Hammcana nucepramuja mo ¢gopmu u
caJip>kajy 3aJJ0BOJbaBa CBE CTaHJapAe YHuBep3uTeTa y beorpany 3a JOKTOpCKy TucepTaiujy.

2.2. Kparak 1puka3s nojeInHaYHuX [IOIIaBJba

Y nokrtopckoj mucepranuju  kaHauaar Hwukoma Tacwh je paawmo Ha CHUHTE3M
HaHocTpykTypHOT THTaH(IV)-0oKkcua 3a npuMeny y conapuum henujama ca poTooceTIbuBOM 00joM
1 onTuMm3andju hemuja ca muibeM 100Mjama Mo00JbIIAHUX, PEPOAYKTHBHUX nepdopmancu. OBaj
TUN cojlapHUX henuja mpeacTaBjba EKOHOMHUYHY alTepHATUBY KOMeplHjaaHuM henujama Ha 6a3u
cUIMnMjyma, 300T 4yera MpHBIade JOCTa MAXKHE MYITHIUCHUIUIMHAPHUX HUCTPAKHBAYKUX TPYyIa
IIMPOM CBETA.

YBOI MOKTOpCKE AMCepTanuje MpeacTaBjba KpaTak CaXeTaK O JOCTYITHOCTH ENICKTPUYHE
eHepruje, IPOM3BOIHUM KalaluTeTUMa KOHBEHIIMOHATHHUX U aJITSpHATUBHUX M3BOpa €HEPruje, Kao
M 3Hayajy OOHOBJBMBHUX H3BOpa CHEPrHje, Tj. Pa3BOjy M MO3MIMJU TPXKHUIITA (HOTOHATIOHCKUX
ypebhaja (comapuux henmuja) y caBpeMeHOM IpyIITBY. Y YBOAY je U3JO0XKEH M NpeaMeT U IHJb
UCTPAXHUBAKbA.

Y TeopujckoM Jeny JOKTOpPCKE JWCEpTalfje MpeAcTaB/beHa je KiIacupuKaiuja
(dboToHanmoHckux ypehaja, ca moceOHUM OCBPTOM Ha cosapHe hemuje ca $oToOCETIHUBOM 00jOM.
JleTasbHO je ONUCaH HBUXOB ONEPAaTUBHU MEXaHH3aM, NMPEIHU3HO JeHHUCaHa yIora (OTOOCETIbUBE
00je 1 ocTamux KOMIOHeHaTa, ykibyuyjyhu turan(lV)-okcu, a mpeacTaB/beHe Cy U KOMITAPaTHBHE
NPEJHOCTH y OJHOCY Ha Jpyre TUNOBe coiapHux henmja. Ocum Tora, IaT je Hperiies 3HauajHuX
¢busnuko-xemujckux cBojcraBa TiO,, MpeacTaB/beHH Cy HajBaKHHUjH MOPQOJIOMIKK 3aXTEBU 3a
edukacHy ¢oroanony Ha 6azu TiOy, kao u kpahu aUTEpaTYpHU TIperie] O J00ujamby eleKTpoaa ca
YHU(GOPMHOM MOHOJHMTHOM CTPYKTYpOM M €IEKTpoja ca TPOAMMEH3HMOHAIHUM CchepHUM
crpykrypama Ti0,.

ExcniepuMeHTanHu [1e0 CacToju ce M3 IIECT oJiehbaka. Y NMPBOM OJICJbKY j& ONMCAaH HAYMH
npunpeme mnacra TiOp 3a noOujame pepepeHTHUX eNeKTpoaHux QuiamoBa monasehu on
KOMEpPIIHJaJTHOT TMpaxa. Y JAPYroM OJEJbKY OIKCaHa je XHApOTEepMallHa Mporeaypa 3a Jo0ujame
HanouectuuHor TiO,. ¥V TpeheM oxesbKy eTajbHO je MpeACTaBIbEeH MOCTYNaK 00jemha eIeKTPOIHUX
¢dbunMoBa ¥ ckianama (YHKIMOHATHUX COJIApHUX henwja. Y YETBPTOM O/€JbKY HaBEICHE CYy
MHCTPYMEHTAJIHE TEXHHKE M YCJIOBU IOJ KOjUMa je KapaKTepHcaH IPOU3BOJA XUAPOTEPMATHE
cuntese. [letn onmesbak TMpuKazyje MOCTYIMAK KapaKTepusaldje eIeKTPOJAHHX (PUIMOBA, a IIECTH
0JIeJbaK MOCTYIAK KapaKkTepu3alyje conapaux henuja.

[TornaBspe Pe3ynTaTu v 1ucKycHja WMa IIECT MOTIOrIaBska. [IpBo moTmoriassse mocBeheHo
je pesylaraTMMa M aHaIM3M pe3yiTara HCHHTHBama CTPYKTYPHUX CBOjCTaBa IPOM3BOAA
XUApoTepMaliHe CUHTe3e U GpuiIMoBa. J[pyro nmoTnoriaBsbe caipkKu pe3ysiTaTe U aHaIu3y pe3yirara
UCIHUTHBaKka ONTHYKHUX CBOjCTaBa NPOM3BOJA XHUApOTEpMaiHe cuHTe3e. Y TpeheMm moriaBsby
MIPE/ICTaBJbEHU Cy PE3yJITaTh UCHUTHBAamba MOPO3HOCTU A00HjeHuX (unmoa. Pesynrtatu omncexHe
MHUKPOCTPYKTYpPHE aHalM3e INPOM3BOJA CHHTE3€, CHUHTCTHCAHMX U pe(epeHTHUuX (UIMoBa
MpPUKa3aHU Cy W JUCKYTOBaHM Yy YETBPTOM TMOTIIOTJaBJby, JOK Cy pe3ylTaTH MCIHUTHBAKA
¢doroHanoHCckNX ocoOuHa henMja MpeAcTaBbEHH y METOM IMOTHOTIaBby. DEHOMEHH TpaHCIOpTa
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HOCHJIalla HAaeJeKTpUCama y COJIapHUM henrjama Ccy UCIUTAaHU OAroBapajyhuM MHCTPYMEHTATHUM
METO/IaMa, a PEe3yJITaT! MPEJICTABJEEHH y IIECTOM MOTIOTJIABIBY.

VY neroMm moriarsby Cy AaTé 3aKJbYYlM MPOUCTEKIN U3 JOKTOPCKE aucepranuje. Mcrakaytu
CYy HajBRXHUjU JONPHHOCH paJa M YKa3aHO je Ha TPEAHOCTH W HMHOBATUBHOCT IMPHUMEHEHHX
UCTPAXMBAYKUX IIpaBala, KOJU Cy JONPHHENH TIOCTHU3alky OJJIUYHUX U PENpOIyKTUBHUX
(hOTOHATIOHCKUX CBOjCTaBa cojlapHuX henuja ca ¢poToOCeTIHUBOM 00jOM.

VY mnornasmy Jluteparypa cy HaOpojaHH JHTEpaTypHH HaBOAUW KOjHU Cy KopuirheHH
NPUWINKOM U3pajie OBE ANCEpTalyje.

3. OLIEHA JMCEPTALINJE

3.1. CaBpeMEHOCT 1 OPUTHHAJIHOCT

Comnapue henwuja ca doroocersbuBoM 60joMm (enr. dye-senzitized solar cells) npencrasibajy
€KOHOMHYHY aJITepHATHBY KOMEpLUHjaTHUM henujama Ha 6a3u CHIIMIMjyMa U KaJMU]yM-TelypUaa.
3axBasbyjyhi HETOKCHYHOCTH W PACHpOCTPAmEHOCTH OCHOBHOT rpaguBHOr Matepujana (TiOy),
OJaruM peakliMOHUM yCJIOBHMa TOKOM CHHTE3€ MaTepHjaa, (yHKIMOHATHOCTH henuja y MHUPOKOM
OTICETy TeMIlepaTypa, pejJaTUBHO] HE3aBUCHOCTH e(PUKacCHOCTH (POTOKOHBEP3HjE OJ YMATHOT YIia
3pauema, MopacTy e(pUKACHOCTH MpPHU HIKEM HWHTEH3UTETY OCBETJbEHha M KOHAYHO HHUCKUM
MPOU3BOIHUM TPOIIKOBUMA, OBe henuje mpuBiaue 3Ha4ajHy NMaXmky HUCTPaKMBaya IIUPOM CBETA.

OpuruHaIHOCT JOKTOpCKe aucepranuje kanaunata Hukxone 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 TOCTH3aky 3HAYajJHUX HAydyHHX pesyatata. OcuM Tora, JOKTOpPCKA
JHcepTanyja caJp ki OpPUTHMHANHE, HeoOjaBJbeHEe pelenType 3a u3paay AeOenX Me30MOpO3HUX
¢bunmoa tutan(lV)-okcraa, 6€3 MyKOTHHA U Ca OJJIMYHOM aJXC3UjOM, KOjU CYy MPUIPEMIBECHH OJ1
KOMEPIIHjaJIHOT Ipaxa WK MPOU3BOJa XUAPOTEPMAIHE CUHTE3E.

3.2. OcBpT Ha pedepeHTHY U KOpUIThEeHY JIUTEPATYPY

Toxom um3pane nokTopcke aucepranuje kannumaT Hukoma Tacwh je cmpoBeo omcexan
Iperyiesi pelieBaHTHE CTpydYHE M HaydHe jureparype. Behum npeo mpernenane nuteparype je
00jaB/be€H y BPXYHCKMM MehjyHapOJHHUM dYacomucuma, a oOyxBaTa TperyieqHe pajoBe Be3aHE 3a
comapHe hemuje u OOHOBJbMBE H3BOpPE €HEpruje, paaoBe Koju ce TH4yy cuHTese 110, u
XHIpOTepMalTHE CHHTE3€¢ OKCHIHE KepaMHUKe, paioBe Be3aHe 3a (OTOOCETIhHBE 00je, Kao M pajoBe
0 TpoIlecupamy MpaxoBa y ¢uiMoBe. Y CKJIOIY JMTEPaTypHHX HaBOAa Hallaze ce U pedepeHie
kanauaara Huxome Tacwha, koje cy mpoucTekiie W3 paja Ha OBOj AMCEPTalHjH, 00jaBJbEHE Yy
MehyHapoaHUM "aconucuma. Y IucepTalMjy je HaBeJeHo YKynmHo 162 pedepentie.

3.3. Onuc ¥ aIeKBaTHOCT IPUMEHLEHNX HAVYHUX METOa

VY oKBHpY OBE IOKTOPCKE aucepTaiyje kopuirhene cy cieaehe ekcriepuMeHTaTHe METOIE:

e [lpunpema nedenocnojHux macta nojiasehu on komeprmjairHor mpaxa TiO; M opraHcKux
(YHKIMOHATHHUX areHaca, IpeMa OpUrHHATHUM HE00jaBJbeHUM pellenTypama.

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

e XwuaporepMaliHa CHHTE3a HaHOCTPYKTypHOT T10; y MpHCYCTBY HEjOHCKOT cypdakTaHTa u
KOMIUTIeKCUpajyher areHca, mpema J1o caja Heo0jaBJheHO] MPOIEAYPH.



e [lpumpema nebenociojHUX MacTta mojazehu o MpoM3BOJA XUAPOTEPMAIHE CHHTE3E, Y3
yATPa3BY4YHY XOMOT€HU3AIH]Y.

e U3pana enextpoanux (Guiamosa nosiasehu o MpUNpeMIbLEHUX MacTa Koje caipike pa3InunuTo
TPETUPAHU MPOU3BOJ] XUAPOTEPMATHE CHHTE3E.

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

e CrpykrypHa aHanmu3a ((a3Ha upeHTH(UKaLMja) MPOU3BOAA XUAPOTEPMATIHE CHHTE3E H
NPUIPEMIBEHHUX €ICKTPOAHUX (PHUIMOBa, METOIOM penarencke audppakuuje (XRD).

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

e (CHuUMame TPAaHCMHCHOHUX CHeKTapa elekTpogaux ¢uiamoa wmetogom UV-VIS-NIR
CIIEKTPOCKOIIH]e.

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

e OmncexxHa MHUKPOCTPYKTYpHAa  aHajgu3a [POU3BOAA  XUAPOTEPMAIHE CHHTE3E W
MPUTIPEMIBEHUX EJIEKTPOAHUX (DUIMOBAa CKEHHMPAjJyhoM €IeKTPOHCKOM MHKPOCKOIIHjOM
(SEM u FESEM) u TpaHCMHCHOHOM eNeKTpOHCKOM MHKpockomnuje (TEM).

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

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

e lcnuruBame TpaHCIIOpTa HOCHJIAIlAa HaelleKTpHcama Yy cojapHUM hennjama Meronama
CIIEKTPOXeMHUjcKe wuMIeaancHe crekrpockonuje (EIS) um mepemem omagama HamoHa
otBopeHor koja (OCVD).

3.4. IIppuMEeHJLUBOCT OCTBAPEHUX PE3YIITATA

Pe3gynarat ekcnmepuMeEHTATHOT pajna, Kao ¥ HHXOBAa JUCKYCHja, JONPHHENIN Cy
pacBeTIpaBamby CBOjCTaBa MaTeprjaia U ONTHMHU3ALUJU BUXOBOT IPOLIECUPaba Y KOMIIOHEHTE KOje
ce Kopucte y conapHuMmM henmjama ca ¢dotoocersbmBoM Oojom. Ilopen Tora, pesynraru
NPEJCTaBIbajy IMOJIA3HY OCHOBY M NMPUMEHJBHMBH Cy 3a Oyayha uctpaxuBama y 00JacT COJapHUX
hemmja ca goroocersbuBoM 00jom. [lpemioxkena opurnHagHa MeTosila oMoryhaBa pernpoayKTHBHO
nobujame MoHO(a3HOT Marepujaia, macTa 3a aedenocaojHe GUIMOBe KOjU Ce JCTOHY]y TEXHHUKOM
HAHOIICHA CEYMBOM, (MIMOBA OUIMYHMX MEXAaHWYKHX KapaKTepHCTHKA Ca ITOTEHIH]aTHOM
KOMEpIMjalHOM TpPUMEHOM M cojapHuX henwja ca oanuuHoMm edukacHouthy. Hayuna
Bepu(duKalrja pe3ynrara je morspheHa lbUXOBUM 00jaBJbUBakbEM Y Mel)yHapOTHUM YacOMUCHMA.

3.5. OLIGHa JAOCTUTHYTHX CIIOCOOHOCTH KaHAUIATA 38 CAMOCTAIHHU HAay4YHH pas

Hayunu pan xoju je KaHauIaT CIIpOBOINO TOKOM U3pajie AucepTalmje je 00jeInHuo o0uMaH
JUTEpaTypHU IIperjie]l, OCMHUIJbaBamkeé W ONTHMHU3AIM]y CHHTE3€ MaTepHjaia, IpOIEeCHUparbe
MaTepHjaia, u3paay M Kapakrepusauujy ¢yHkuuoHamHe conapHe henuje. Kangunat je mocturao
3HAYajHe pe3yJsiTare M M0Ka3ao BHCOK CTENECH aHAJIUTUYHOCTH, CHCTEMAaTHYHOCTH U KPEaTUBHOCTH y
NpeBa3UIaKEhy KOHKPETHUX Mpo0IeMa TOKOM pa3iInduTuX (aza u3paje JOKTOPCKE JucepTalyje.
Kannuaar je HenpekuaHUM 3aaramkeM ¥ MHOBAaTHBHUM HJi€jaMa YHEO OPUTMHAIHOCT Y CHHTETCKE
MOCTYIIKE, KOjUMa Cy MOTOM Jo0ujeHe cojapHe henuje BHcoke eduxacHocTd. Ha ocHOBY
JocaJallmber pajga U U3HETUX dnbeHuIa, Komucuja cmarpa na je kananaar Hukona Tacuh, qum.
WH)X. TEXHOJIOTH]€, TI0Ka3a0 BEJMKY UCTPAJHOCT U CAMOCTATHOCT Y HAYYHO-UCTPAKHBAYKOM pany.



4. OCTBAPEHU HAYYHHU JOIIPUHOC

4.1. Ilpuka3 oCTBapeHNX HAYYHUX JOIPHUHOCA

Y nokropckoj nucepranuju kangugata Hukonme Tacwha mon HasuBom ,,CuHTE3a H
nporecupame HaHOCTpykTypHor TuTaH(IV)-okcupga 3a mpumeHy y cojapHUM henujama ca
dhoTooceTsbMBOM 00jOM*, HICTHUY ce clieich HAydYHH JTOTIPUHOCH

® OCMHIbEHA je OPUTUHATHA METO/Ia 3a 100Hjalke HaHOCTPYKTypHOT TUTaH(1V)-0Kcuaa, Koja
MoJIpa3yMeBa COJI-TEJ MPOLECHPAbe W XHIPOTEPMATHU TPETMaH y MPUCYCTBY HEJOHCKOT
cypdaxTanTa 1 KOMIUIeKcupajyher arexca,

e 5100mjeH je MoHOGA3HHU MaTepHjall U MPEIJIOKEH je MeXaHHW3aM HacTajamka YeCTHIIA,

e yTBpheH je HOB HaA4YMH MpunpeMe AeOENOCIOjHUX TacTa, Mojazehu oJ mpousBoaa
XHIPOTepMAITHE CHHTE3€ U OPTaHCKUX areHaca, yrmoTpeOoM yiITpa3BydyHe XOMOTCHU3AIN]E H
KaCHUJUM yIapaBambeM aJIKOXOJIHE KOMIIOHEHTE,

e 100MjeHH eNEeKTPOAHH (HUIMOBHU TOCEAY]y H3Yy3€THE MEXaHWYKe OcCOoOMHE (O0JICYyCTBO
MyKOTHHA M OJJIMYHA aJIXe3uja), ME30IMOPO3HOCT Ca YCKOM PacHoJIelIoM BEJIMYHHA Mopa |
rOoTOBO Tpu myTa Behy cnenu@uuHy MOBPIIMHY 4YecTHLa y mopehemy ca pedepeHTHUM,
KOMEpIIUjaJITHUM aHaTaCcoM,

® OPUTHMHAIHOCT MPEIJI0KEHE METOJe OIJIe[a Ce U Y UMICHHUIM Ja MCTOBPEMEHO CIIY)KU 3a
no0Hjame 1Ba TUMA eNEKTPOIHHUX (PUIMOBA: a) ca YHHU(HOPMHOM MOHOJHMTHOM CTPYKTYPOM,
0) ca CyOMHUKpPOHCKUM MHIICIIADHUM CTPYKTypama,

e J0OKa3aHa je peNnpoAyKTHBHOCT METOJie¢ Ha TNOTpeOHOM Opojy conapHux henuja, y3
3aHEeMapJbUBO Mally CTaHAAP/AHY JeBHjalH]y,

e pe3yiTaTH KapakTepH3allrje TPaHCIOpTa HOCHIIAIA HAaeJIeKTpHcCama y CoJIapHUM henujama
MeTOoZaMa EJICKTPOXEMHjCKE UMIICITaHCHE CIIEKTPOCKONHje U MEPEHEM HAllOHa OTBOPEHOT
KOJIa MOTY TOCIYKUTH Kao peepeHTHHM 3a Jajba HCTpaXHBama M ONTHUMHU3ALU]Y paja
conapHux henuja ca hoTooceTIbUBOM 00jOM.

4.2. KpuTruka aHajIn3a pe3yiaTara UCTPaKUBALA

CropoBezneHa ucTpakuBamba 0O0yXBaTajy BeOMa INHUPOK OICEr AaKTUBHOCTH, OJ CHHTE3€
Marepujajga TPEKO MpoIeCupama MPOU3BOAa CHHTE3E J0 KapakTepusanuje (QyHKIIMOHATHUX
ypebaja. IIITo ce came cuHTe3e THYE, HAPOUYUTO Tpeba HATIACUTH YHHBEP3AJHOCT MPEASIOKEHE
MeTozae U MoryhHoCT noOujama JBa TUMA €IEKTPOAHUX (UIMOBA, IITO HUjE 3a0€eKEH CiIydaj y
noctynHoj nuteparypu. Ocum Tora, Tpeba HAallOMEHYTH Ja CHHTE3a 3a/l0BOJbaBa BEOMa CTPOTE
3axTEBE Y MOTJIey BEMYMHE YeCTUIa, Crien(UIHE MOBPIIMHE U (a3HOT cacTaBa MPOU3BOA, TIPU
yeMy Mpolecupanu (UIMOBH 3370BOJbABA]Y 3aXTEBE Y MOIJIEAY MOPO3HOCTH, 1eOJbUHE U a/IXe3Hje.
HapouunTo cy 3Ha4ajHM OCTYIIIU ONTHMH3AIIN]jE CacTaBa IacTa u yJITpa3By4HEe XOMOTCHH3AIIH]e, TC
BUXO0BA KOpeJannja ca MeXaHMUYKUM CBOjCTBHUMA (PMIIMOBA HA OCHOBY UCIIPITHE MUKPOCTPYKTYPHE
aHanM3e, Kao W KOopeamuja ca ONTHYKUM CBOjCTBMMAa Ha OCHOBY kapakrtepu3anuje UV-VIS-NIR
CIIEKTPOCKOIIH]OM.

Pesynratn kapakrtepuszanuje cojJapHHX henwja TIOKa3yjy €BHJICHTHY pasiuKy vy
e(pUKaCHOCTH y KOpHCT henuja ca yHU()OPMHOM CTPYKTYpOM, IITO j€ Yy CKJIAIy ca JUTepaTypHUM
noJalMa, a MoTBpHEHO je MHIMPEKTHO METOJOM Meperma Omajiamka HaloHa OTBOPEHOT Kola U
U3pauyHaBamkEM JKMBOTA HOCHJIAlla HaelleKTpHucama. BHCOKa penpoayKTUBHOCT METO/AE 3a
nobujame eduracHux henmuja ca yHH(DOPMHOM CTPYKTYpOM €JIEKTpoJa je MOTBpheHa MepemeM
CTPYJHO-HAallOHCKUX KapaKTepUCTHKA M UMIEJAHCHUX CIEKTapa, y3 3aHEMapJbuBO Maly
CTaHJap/IHY JCBHjaIlM]y TTapaMeTapa o1 3Havaja.



4.3. Bepuduxkaiuja Hay4HUX JOIMIPUHOCA

Kangunat Huxona Tacuh je moTBpAMo Hay4yHHM JONPHHOC pe3yiTaTra JOOWjeHHX y TOKY
u3pajie OBE JOKTOPCKE AHMCEpTalHje HUXOBHUM O0jaB/bUBAakEM Yy dYacomucuMa MelyHapomHor
3Ha4yaja, Ka0 M HUXOBHUM CaolIITaBamkeM Ha MelhyHapomHuMm 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. 1F(2012) = 0,278; ISSN: 0350-820X

Caonmreme ca MehyHAPOIHOT CKYIIA IITAMIAHO v 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 ITPEIJIOT

Ha ocHoBy cBera naBenenor, Komucuja je Munbema 1a TOKTOPCKa aucepTanyja ,,CuHTe3a
U npouecupame HaHOCTPYKTYpHOr THTaH(IV)-okcnaa 3a npumMeny y cosapHuMm henujama ca
(doroocersbuBOM 00joM* kanaumara Hukone Tacuha, numir. wHX. TEXH. IPEACTaB/ba OPUTHHATIAH
U 3Ha4yajaH HayyHH JONPUHOC y OOJIACTH HCTpaKuBamba TEXHOJOIIKO WHXEHEPCTBO, IITO je
MOTBphEeHO 00jaB/bUBAKEM pe3yiTaTa y BPXYHCKHM M dYacomucuMa o]l Mel)yHapoJHOT 3Hadvaja.
Komucuja cmarpa 1a cy npeMeT U IIUJbEBU JOKTOPCKE AUCEPTAIMje Y OTIYHOCTH UCIIYEHCHU U 12
JUcepTalyja moa Ha3uBOM ,,CHHTe3a U nmpouecupame HaHOCTPYKTYpHOr TuTaH(IV)-okcuaa 3a
npuMeHy y cojapHum heamjama ca ¢orooceT/buBOM 00joM* 3a70BOJBaBa CBE IMOTpPEOHE
Kputepujyme, kao u Jna je KaHaumpmaT moka3ao BHCOK CTEMEH CaMOCTaTHOCTH, a TOCEeOHO
OPUTHHAIHOCTH Y CBOM pay.

Nmajyhu y Buay KBamuTeT, OOMM W HAay4YHH JONPHUHOC JOOMjeHUX pe3ynrara, Kommcuja
npeuiaxke HacraBHo-nHaydyHoM Behy TexHomomiko-MeTamypiuikor ¢(akyiaTera YHHBEp3UTETa Y
beorpany na mpuxatu oBaj Pedepar m momnery mucepranujy kaHaumata Huxome Tacuha,
IUIJIOMUPAHOT HMHXKEHhepa TEXHOJIOTHje, W Ja HMX H3JI0KH Ha YBHJ jJaBHOCTH Yy 3aKOHCKHU
npensuheHoM poky, kao M ga Pedepar ymyrn Ha KoHauHO ycBajame Behy nayunux obGmactu
TEXHUYKNX Hayka YHuBepautera y beorpagy, ma na HakoH 3aBplieTKa HpOLEAype I030Be
Kangunata Ha ycmeny of0pany nucepranuje npes Komucujom y ucrom cactaBy.

VY Beorpany, 17. 5. 2017.
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