
HAYQHOM BEllY 

HHCTHTYT A 3A MYJITH,l(HCIJ,HllJIHHAPHA nCTPAlKHBAlbA 

YHHBEP3HTETA Y liEorpMY 

Ha cellHlIUH HayqHor Beha I1HcTHTYTa 3a MYJITHllHCUHIIJIHHapHa HCTpa>KHBaaa 
YHHBep3HTeTa Y EeorpallY Oll 12.07.2011. rOJ(HHe ollpe~eHH CMO 3a qJIaHOBe KOMHcHje 3a 
oueHY HCIIyaeHocTH YCJIOBa KaHllHl(aTa )].p MHJIaHa lKYHHlia, HC1pa>KHBaqa-capa,UHHKa 
I1HcTHTYTa 3a MYJITH,n:HCUHIIJIHHapHa HCTpa>KHBaaa YHHBep3HTeTa Y EeorpallY, 3a CTHuaae 
HaYQHOr 3Baaa Hay'lHH capa)].HHK. HaKOH pa3MaTpaaa IIpHJIO)KeHe llOKyMeHTauMje 
IIOJ(HOCMMO HayqHoM Behy CJIellehM: 

H3BEmTAJ 

I liHorpatbcKH no)].aUH 

)];p MMJIaH )KYHMh po~eH je 11.07.1975. rOll. Y Y>KHuy, PeIIy6JIMKa Cp6Mja, me je 
3aBpnIHO OCHOBHY mKOJIY M rMMHa3Mjy. )];HIIJIOMHpaO je 2002. rOllHHe Ha <PH3HQKOM 

cpaKYJITeTY YHHBep3HTeTa Y EeorpaJ(Y· 

ilOCTJ(MIIJIOMCKe cTYllMje je yrrMcao mKOJICKe 2004/2005. Ha YHMBep3MTeTY Y 
Eeorpa.uy. MamCTapcKY Te3Y IIOJ( Ha3MBOM "EJIeK1pMQHa M MMKpOC1pYKTypHa cBojcTBa 
MeTaJI-OKCHllHMX BapHCTopa Y CPYHKUMjH CTpYKType rpaHMue 3pHa" 0J(6PaHMO je 2006. 
rOllHHe, Ha OCHOBY Qera je CTeKao 3Baae MarMC1pa HaYKa M3 06JIaCTM HaYKe 0 
MaTepMJaJIMMa. 

)];OKTOPCKY llHcepTauMjy IIOJ( HaCJIOBOM "Anode Supported IT-SOFCs Based on 
Proton Conducting Electrolyte Films Fabricated by Electrophoretic Deposition" MMJIaH 
)KYHMhje oll6paHMo 2010. rOJ(. Ha YHHBep3MT~ "Top BepraTa" Y PMMY, I1TaJIMja, QHMe je 
CTeKao 3Baae J(oKTopa HayKa M3 06JIaCTM HayKe 0 MaTepMjaJIMMa 3a eHeprHjy M >KMBOTHY 
cpellMHY. Ha OCHOBY OllJIYKe KOMMcHje YHMBep3MTeTa 3a IIpM3HaBaae CTpaHMX 
BMCOKOlliKOJICKMX MCIIpaBa 6p. 06-613-5649/3-1 OJ( 30.05.2011. ,n:HIIJIOMa YHMBep3HTeTa 

"Top BepraTa" Y PHMY, I1TaJIMja, IIpM3HaTa je Kao llHIIJIOMa llOKTOPCKMX aKa,UeMCKMX 
cTYllMja. 

OJ( arrpMJIa 2004. rOJ(MHe MHJIaH )KYHHh je 3arrOCJIeH Y I1HcTMTYTY 3a 
MYJITMllMCUMIIJIMHapHa HCTpa)KMBaaa. Oll 2007. rOllMHe HMa 3Baae MCTpa>KHBaQ-Capa,UHMK. 
AHra>KoBaH je Ha IIpojeKTY MHTerpaJIHMX M MHTepllMCUHIIJIMHapHMx HCTpa>KHBaaa 
11111145007 Koje cpMHaHcMpa MMHMCTaPCTBO IIpOCBeTe M HaYKe PeIIy6JIMKe Cp6Mje M HaJIa3M 
ce Y A2 KaTeropMjM MC1pa>KHBaQa. 

Y jYJIY 2005. rOJ(. MMJIaH )KYHl:Ih je 6MO Ha C1pyqHOM ycaBpIllaBaay Ha I1HCTMTYTY 
"Jo>Kecp IIITecpaH", Jhy6JbaHa, CJIOBeHMja. Ha J(OKTOPCKMM cTY,n:HjaMa 6MO je OJ( oKT06pa 
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2006. ,AO jYJIa 2009.ro,A. Ha YHImep3HTeTY "Top BepraTa" Y PHMY, I1TaJIHja. TpeHyTHo ce 
HaJIa3H Ha nOCT,AOKTOPCKHM CTY,AHjaMa Ha I1HCTHTYTY "YHECI1", ApapaKBapa, EPa3HJI. 

fOBOPH eHmeCKH H HTaJIHjaHcKH je3HK H qnaH je ,D;pymTBa 3a KepaMHqKe MaTepHjaJIe 
CpfiHje H American nanD society. 

II HaY'IHO-HCTpaa\HBaqKH pa,11, 

,D;p MHJIaH )l{YHFdi. je pa.AHO Ha npojeKTHMa OCHOBHHX HCTPaJKHBaIba Koje Je 
<pHHaHCHpaJIO MHHHCTapCTBO 3a HaYKy PenyfiJIHKe CpfiHje: 

• 

• 

1832 "CHHTe3a <PYHKIJ;HOHaJIHHX MaTepHjaJIa CarJIaCHO TeTPa.AH cHHTe3a-cTpYKTypa­
cBojcTBa-npHMeHa" Y nepHO,AY 2004-2006. 

011142040 "CaBpeMeHa MeTaJI-OKCH,AHa eJIeKTPOKepaMHKa H TaHKH <pHJIMOBH" Y 
nepHO,AY 2007-2010. 

TpeHYTHo je aHrIDKOBaH Ha npojeKTY HHTerpaJIHHX H HHTep,AHCIJ;HnJIHHapHHX 
HCTPa)I(HBaIba ,,0-3D HaHocTpYKType 3a npHMeHy y eJIeKrpoHHIJ;H H 06HOBJbHBHM H3BopHMa 
eHepmje: CHHTe3a, KapaKTepH3aIJ;Hja H np0IJ;eCHpaIbe" 11111145007. 

,D;oCa,AamIbH HCTpaJKHBaqKH Pa.A .AP MHJIaHa )l{YHHna fiHO je y OfiJIaCTH HaYKe 0 
MaTepHjaJIHMa, npe CBera y OfiJIaCTH KepaMHqKHX MaTepHjaJIa KOjH HMajy npHMeHY y 
eJIeKrpOHHIJ;H H MaTepHjaJIa KojH ce KopHCTe 3a OfiHOBJI,HBe H3Bope eHepmje. 

I1pBa OfiJIaCT IberOBe HCTPa:m:HBaqKe aKTHBHOCTH je CHHTe3a H KapaKTepH3aIJ;Hja 
BapHcTopa Ha fia3H KaJIaj-,AHOKCH,Aa H Ha fia3H IJ;HHK-OKCH,Aa. fJIaBHH IJ;HJI, HCTPa:m:HBaIba fiHO 
je ,Aa ce ,AOfiHjy BapHcTopH YHanpeljeHHx MHKpOCTPYKTYPHHX H eJIeKTp~HHX 
KapaKTepHcTHKa. 3a CHHTe3Y BapHcTopa Ha fia3H KaJIaj-,AHOKCH.Aa KopHmneHa je MeTO,Aa 
eBanOpaIJ;Hje H ,AeKOMn03HIJ;Hje paCTBopa H cycneH3Hja (E,D;PC), ,AOK je 3a CHHTe3Y 
BapHCTopa Ha fia3H IJ;HHK-OKCH,Aa KopHmneHa MeTO,Aa ,AHpHrOBaHe CHHTe3e KOHCTHTYTHBHHX 
<pa3a (,D;CK<I» Y KOMfiHHaIJ;HjH ca MeXaHHqKOM aKTHBaIJ;HjoM H MeTO,Aa MemaIba OKCH,Aa. 
113BpmeHa je KOMnJIeTHa MHKPOCTPYKTypHa H eJIeKrpHqHa KapaKTepH3aIJ;Hja OBHX 
BapHCTopCKHX MaTepHjaJIa Pa3JIHQHTHM MeTO,AaMa. MeTO,AOM cKeHHpajyne eJIeKTpOHCKe 
MHKpOCKonHje (CEM) HCnHTHBaH je Pa3BOj MHKpOCTpYKType ca npoMeHoM napaMeTapa 
CHHTe3e: TeMnepaType H BpeMeHa CHHTepOBaIba, Kao H BpeMeHa MeXaHHqKe aKTHBaIJ;Hje 3a 
BapHCTope Ha fia3H IJ;HHK-OKCH,Aa. Ko,A IJ;HHK-OKCH,AHHX BapHCTopa nocefiHo je HCnHTaH 
YTHIJ;aj napaMeTapa MeXaHHqKe aKTHBaIJ;Hje Ha <popMHpaIbe HHBep3HHX rpaHHIJ;a 3pHa. 
TaKolje, HcnHTaH je YTHIJ;aj cTPYKType rpaHHIJ;e 3pHa MeTaJI-OKCH,AHHX BapHcTopa Ha 
MHKpOCTpyKTypHe ocofiHHe H H3BpmeHa je KOpeJIaIJ;Hja napaMeTapa npoIJ;eca, CTpyKTypHHX 
KapaKTepHCTHKa H cBojCTaBa ,AOfiHjeHor MaTepHjaJIa. EJIeKTpHqHa KapaKTepH3aIJ;Hja MeTO,AOM 
HMIIe,AaHCHe CIIeKTPOCKonHje nOKa3aJIa je YTHIJ;aj noje,AHHHX ,AOIIaHaTa Ha OTIIOPHOCT 
rpaHHIJ;e 3pHa H Ha BHCHHY nOTeHIJ;HjaJIHe fiapHjepe rpaHHIJ;a 3pHa. MepeIbeM CTPyjHO­
HanOHCKe KapaKTepHcTHKe npoyqaBaH je yTHIJ;aj IIapaMeTapa CHHTe3e H ,AOIIaHaTa Ha 
Bpe,AHOCTH Koe<pHIJ;HjeHaTa HeJIHHeapHOCTH. 3HaQajaH ,AOnpHHOC KaH.AH.AaTa ome,Aa ce Y 
TOMe mTO cy ,AOfiHjeHH BapHCTopH YHanpeljeHHx MHKpOCTPYKTYPHHX H eJIeKTpH"lJRHX 
KapaKTepHCTHKa Y O,AHOCY Ha JIHTepaTypHe IIO,AaTKe. TaKolje, nOKa3aHO je ,Aa ce ,AOIIHpaIbeM 
rpaHHIJ;e 3pHa KaJIaj-.AHOKCH,AHHX BapHCTopa Mo:m:e KOHTPOJIHCaTH BHCHHa nOTeHIJ;HjaJIHe 
fiapHjepe Ha rpaHHIJ;H 3pHa, Kao H ,Aa ce KOHTPOJIOM MeXaHOXeMHjcKHX napaMeTapa Mo:m:e 
YTHIJ;aTH Ha fipoj HHBep3HHX rpaHHIJ;a 3pHa KO,A IJ;HHK-OKCH,AHHX BapHCTopa, qHMe ce 
.AHpeKTHO YTHqe H Ha IbHXOBe eJIeKrpHqHe KapaKTepHCTHKe. 

,1J;pyra OfiJIaCT HCTPIDKHBaQKe aKTHBHOCTH,ll,P MHJIaHa )l{YHHna O,ll,HOCH ce Ha BHCOKO­
TeMIIepaTypHH IIPOTOHCKH npOBO,ll,HHK BaCeo.9Y 0.1 DJ-o (BCY10), KojH HaJIa3H npHMeHy Y 
Cpe,ll,IbeTeMnepaTypHHM QBPCTHM ropHBHHM neJIHjaMa. fJIaBHH IJ;HJI, OBor HCTPIDKHBaIba fiHO 
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je )];06Hjalbe CPYHKIJ.HOHaJIHe aHO)J;HO HOCHBe Cpe)];lbeTeMIIepaTypHe lffipCTe rOpHBHe neJIHje 
MeTO)];OM eJIeKTPOcpOpeTCKe )];eII03HIJ.Hje. BCYlO je CHHTeTHCaH MeTO)];OM IJ.HTpaTHO­
HHTpaTHOr aYTO-CarOpeBalba H KOpHIIIneH je KaO eJIeKTPOJIHT Y rOpHBHHM neJIHjaMa H KaO 
KOMIIOHeHTa KepMeTHe aHO)];e NiO-BCYI0. OIITHMH30BaHH cy IIapaMeTpH CHHTe3e 
eJIeKTpOJIHTHOr IIpaxa H aHO)];HOr cyIIcTpaTa, a KOMIIJIeTHa MHKpOCTPYKTypHa HeJIeKTpHqHa 
KapaKTepH3aIJ.Hja IIOKa3aJIe cy )];a OBH MaTepHjaJIH MOry 6HTH IIpHMelbeHH Kao KOMnOHeHTe 
qBPCTHX ropHBHHX neJIHja. EJIeKTPocpopeTCKOM )];eII03HIJ.HjOM Ha aHO)];HH CYIICTpaT HaHeCeH 
je eJIeKTpOJIHTHH CPHJIM )];e6JbHHe 9 r-tm, a TeCT je IIOKa3aO )];06pe IIepcpopMaHCe )];06HjeHHX 
ropHBHHX neJIHja. ,n:OIIPHHOC KaH)];H)];aTa orJIe)];a ce Y TOMe )],a je OBO npBH IIYT )],a ce OBa 
BpCTa MaTepHjaJIa HaHOCH MeTO)];OM eJIeKTpocpopeTCKe )]'eII03HIJ.Hje H IIpBH IIYT )],a ce Ha Taj 
HaqHH )];06Hja CPyHKIJ.HOHaJIHa ropHBHa neJIHja Ha 6a3H BHcOKOTeMIIeparypHHx IIPOTOHCKHX 
npOBO)J;HHKa. 

,n:p MHJIaH )KyHHn je )];0 ca)J;a aYTOp HJIH KoayTOp 11 HayqHHX pa)J;oBa KOjH cy 
IIy6JIHKOBaHH y qaCOIIHCHMa MeljyHapo)]'Hor 3Haqaja, a nope)]; Tora HMa H 19 CaOIIIIITelba ca 
MeljYHapo)],HHx CKYIIOBa, 0)], KOjHX cy 3 IIITaMIIaHa y IJ.eJIHHH. 

Pa)];OBH oojaBJheHH Y BPXYHCKOM MeI)YHapO)];HOM qaCOnHCY (M21) 

1. 	 M. Zunic, L. Chevallier, E. Di Bartolomeo, A. D'Epifanio, S. Licoccia, E. Traversa, 
Anode Supported Protonic Solid Oxide Fuel Cells Fabricated Using Electrophoretic 
Deposition, Fuel Cells 11 (2011) 165-171. (IF 3,32 3a 2010. rO)];HHY; 18178; 
Energy&Fuels) 

2. 	 M. Zunic, L. Chevallier, A. Radojkovic, O. Brankovic, Z. Brankovic, E. Di 
Bartolomeo, Influence of the ratio between Ni and BaCeO.9YO.I03-0 on microstructural 
and electrical properties of proton conducting Ni-BaCeo.9 YO. l 0 3-0 anodes, Journal of 
Alloys and Compounds 509 (2011) 1157-1162. (IF 2,134 3a 2010. rO)],HHY; 49/220; 
Materials Science, Multidisciplinary) 

3. 	 M. Zunic, L. Chevallier, F. Deganello, A. D'Epifanio, S. Licoccia, E. Di Bartolomeo, 
E. Traversa, Electrophoretic deposition of dense BaCeO.9Yo 103-x electrolyte thick­
mms on Ni-based anodes for intermediate temperature solid oxide fuel cells, Journal 
of Power Sources 190 (2009) 417-422. (IF 3,792 3a 2009. rOJl:HHy; 7170; 
Energy&Fuels) 

4. 	 L. Chevallier, M. Zunic, V. Esposito, A. D'Epifanio, E. Di Bartolomeo, S. Licoccia, 
E. Traversa, A wet-chemical route for the preparation of Ni-BaCe(0.9)Y(O.l)0(3­
delta) cermet anodes for IT-SOFCs, Solid State Ionics 180 (2009) 715-720. (IF 
2,425 3a 2008. rO)];HHY; 13/62; Physics, Condensed Matter) 

5. 	 V. Esposito, M. Zunic, E. Traversa, Improved total conductivity of nanometric 
samaria-doped ceria powders sintered with molten LiN03 additive, Solid State Ionics 
180 (2009) 1069-1075. (IF 2,425 3a 2008. rO)];IIHY; 13/62; Physics, Condensed 
Matter) 

6. 	 S. Bemik, O. Brankovic, S. Rustja, M. Zunic, M. Podlogar and Z. Brankovic, 
Microstructural and compositional aspects of ZnO-based varistor ceramics prepared 
by direct mixing of the constituent phases and high-energy milling, Ceramics 
International 34 (2008) 1495-1502. (IF = 1,369 3a 2008. ro)],HHY; 6/24; Materials 
Science, Ceramics) 
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7. 	 Z. Brankovic, G. Brankovic, S. Bemik, M. Zunic, ZnO varistors with reduced amount 
of additives prepared by direct mixing of constituent phases, Journal of European 
Ceramic Society 27 (2007) 1083-1086. (IF 1,576 3a 2006. rO~I1Hy; 2/26; Materials 
Science, Ceramics) 

8. 	 M. Zunic, Z. Brankovic, S. Bemik, M. S. Goes, G. Brankovic, ZnO varistors from 
intensively milled powders, Journal of European Ceramic Society 27 (2007) 13-15. 
(IF = 1,576 3a 2006. rO~lmy; 2/26; Materials Science, Ceramics) 

YR:YOHO: 8 x 8 = 64 

P8,!J.OBH o6jaBJbeHH Y Mel)YHapoAHoM '1aCOOHCY (M23) 

9. 	 M. Zunic, Z. Brankovic, G. Brankovic, D. Poleti, Electrical characterization of the 
grain boundary region of Sn02 varistors, Materials Science Forum 518 (2006) 241­
246. (IF = 0,399 3a 2005. ro~Imy; 137/178; Materials Science, Multidisciplinary) 

10. M. Zunic, Z. Brankovic, G. Brankovic, Electrical properties of ZnO varistors 
prepared by direct mixing of constituent phases, Science ofSintering 38 (2006) 161­
167. (IF = 0,225 3a 2006. rO~lmy; 18/26; Materials Science, Ceramics) 

11. K. Vojisavljevic, M. Zunic, 	G. BrankoviC, T. Sreckovic, Electrical properties of 
mechanically activated zinc oxide, Science of Sintering 38 (2006) 131-13 8. (IF 
0,225 3a 2006. rO~lmy; 18126; Materials Science, Ceramics) 

YI\:YOHO: 3 x 3 = 9 

CaOOWTelba ca cl\:Y0a Mel)YHapoAHor 3Ha'laja WTaMoaHa Y lI.eJIHHH (M33) 

12. V. Esposito, 	F. Coral, C. Fonseca, D. Z. De Florio, M. Zunic, R. Muccillo, 
Traversa, Fabrication of Cel-xGdx02-0.5x Electrolytes with Tunable Dense 
Microstructures for IT -SOFC Applications, ECS Transactions 7 (2007) 2093-2102. 

13. Di Bartolomeo, E., Zunic, M., Chevallier, L., D'Epifanio, A., Licocci, S., Traversa, 
E., Fabrication of proton conducting solid oxide fuel cell by using electrophoretic 
deposition, ECS Transactions 25 (2, part 1) (2009) 577-584. 

14. E. Di Bartolomeo, Elisabetta Di Bartolomeo, A. D'Epifanio, C. Pugnalini, M. Zunic, 
C. D'Ottavi, S. Licoccia, Phase Stability and Electrochemical Analysis of Nb Doped 
BaCeO.9YO.I03-x Electrolyte for IT-SOFCs, ECS Transactions 28 (11) (2010) 259-265. 

YI\:YOHO: 3 x 1 = 3 

CaOOWTelba ca cl\:Y0a Mel)YHapoAHor 3Ha'laja WTaMoaHa Y H3BOJ1:Y (M34) 

15. A. Radojkovic, M. Zunic, Chemical stability and electrical properties of Nb doped 
BaCeO.9Y0.1 03-0 as a high temperature proton conductor for IT -SOFC application, 
March 2011, Belgrade, Serbia, The Book of Abstracts, p. 58. 

16. M. 	 Vukovic, M. Zunic, G. Brankovic, Z. Brankovic, Varistors obtained from 
nanosized ZnO precursor for high frequency applications, 1 st Conference of the 
Serbian Ceramic Society, March 2011, Belgrade, Serbia, The Book of Abstracts, p. 
70. 

4 

http:Cel-xGdx02-0.5x


17. M. Zunic, A. Radojkovic, Z. Brankovic, G. Brankovic, Synthesis and characterization 
of anodic substrates for IT -SOFCs based in proton conductors, 1 st Conference of the 
Serbian Ceramic Society, March 2011, Belgrade, Serbia, The Book of Abstracts, p. 
72. 

18. M. 	 Zunie, L. Chevallier, F. Deganello, E. Di Bartolomeo, E. Traversa, 
Electrophoretic deposition of BaCeO.9YO.l03-x electrolyte thick film on Ni-based 
anodes for IT- SOFCs, Electroceramics XI, Septembre 2008, Manchester, U.K., The 
Book of Abstracts on CD, J-052-P. 

19. L. Chevallier, M. Zunie, V. Esposito, A. D'Epifanio, E. Di Bartolomeo, S. Licoccia, 
E. Traversa, Microstructural and electrical characterization of a Ni-BCY anode 
prepared by a novel humid route, Electroceramics XI, Septembre 2008, Manchester, 
U.K., The Book of Abstracts on CD, J-021-0. 

20. L. Chevallier, M. Zunie, E. Di Bartolomeo, E. Traversa, Synthesis and 
characterization of mixed protonic and electronic Ni-based anodes for Intermediate 
Temperature Solid Oxide Fuel Cells (IT-SOFCs), MRS International Material 
Research conferences, Jun 2008, Chongqing, Chine., The Book of Abstracts on CD, 
F27.2. 

21. S. Sanna, V. Esposito, D. Pergolesi, 	M. Zunie, G. Balestrino, E. Traversa and S. 
Licoccia, Pulsed Laser Deposition of Dense and Nano-Porous Lao.8Sro.2Coo.8Feo.203-d 
Cathodes for IT-SOFCs Applications, 212'h ECS Meeting, October 2007, Washington 
DC, USA., The Book of Abstracts on CD, Abstract #805. 

22. K. 	 Vojisavljevic, T. Sreckovic, M. Zunic, G. Brankovic, Microstructural and 
electrical properties of mechanically activated zinc oxide, Electroceramics X_10th 

international conference on electronic materials and their applications, Toledo, Spain, 
2006, The Book of Abstracts on CD, p. 324. 

23. M. Zunic, Z. Brankovic, G. Brankovic, ZnO varistors from intensively milled 
powders, Electroceramics X_10th international conference on electronic materials 
and their applications, Toledo, Spain, 2006, The Book ofAbstracts on CD, p. 146. 

24. G. Brankovic, Z. Brankovic, M. Zunic, Reliability of Mott-Shottky measurements in 
investigation of defect chemistry of varistor grain boundaries, Electroceramics X ­
10th international conference on electronic materials and their applications, Toledo, 
Spain, 2006, The Book of Abstracts on CD, p. 146. 

25. Z. Brankovic, G. Brankovic, S. Bernik and M. Zunic, ZnO varistors with reduced 
amount of additives prepared by direct mixing of constituent phases, IX Conference 
& Exhibition of the European Ceramic Society, 2005, Portoroz, Slovenia, The Book 
of Abstracts, p. 157. 

26. M. Zunic, Z. Brankovic, M. Pocuca, G. Brankovic, D. Poleti, Electrical properties of 
ZnO varistors prepared by mixing of constituent phases, FITEM'05, 2005, Cacak, The 
Book of Abstracts, p. 14. 

27. K. Vojisavljevic, M. Zunic, G. Brankovic, T. Sreckovic, AC impedance spectroscopy 
analysis of zinc oxide ceramics, FITEM'05, 2005, Cacak, The Book of Abstracts, p. 
10. 

28. M. Zunic, Z. Brankovic, G. Brankovic, D. Poleti, Electrical characterization of the 
grain boundary region of Sn02 varistors, YUCOMAT, 2005, Herceg Novi, The Book 
ofAbstracts, p. 9. 
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29. M. Zunic, M. Rancie, D. Minie, M. Pocuca, Z. Brankovic, G. Brankovie, 
Odredjivanje energije aktivacije provodjenja Sn02 varistora dopiranih sa Co, Cr i Nb, 
Physics and technology of materials, Cacak, Serbia, 12-15. Octobar 2004, The Book 
ofAbstracts, p. 9. 

30. M. Pocuca, M. Zunic, Z. Marinkovie, Z. Brankovie, G. Brankovie, Obtaining of 
LaNi03 by sol-gel method, Physics and technology of materials, Cacak, Serbia, 12­
15. Octobar 2004, The Book of Abstracts, p. 39. 

YKYIIHO: 16 x 0.5 = 8 

O)J.6palbeHa )J.OKTopcKa )J.HcepTaO;Hja (M71) 

MHJIaH )l{)'HHn, "Anode Supported IT-SOFCs Based on Proton Conducting Electrolyte Films 
Fabricated by Electrophoretic Deposition", YHHBep3HTeT "Top BepraTa", 2010. ro,nHHa, 
PHM,I1TaJIHja. 

O)J.6palbeHa MarHcTapcKa Te3a (M72) 

MHJIaH )l{YHHn, "EJIeKTI)HqHa H MHKPOCTPYKTypHa cBojcTBa MeTaJI-OKCH,nHHX BapcTOpa Y 
<P)'HKI(HjH CTpYKType rpaHHI(e 3pHa", YHHBep3HTeT Y J3eorpa.ny, 2006. ro,nHHa, J3eorpa.n. 

KpaTKa aHa.JIH3a o6jaBJbeHHX pa)J.OBa 

Y pa)J.OBHMa 1, 3 H 13 H3BpIIIeHa je orrTHMH3aI(Hja rrapaMeTapa eJIeKTpoq,opeTcKe 
,nerr03HI(Hje BCYIO Ha aHo,nHH cyncTpaT NiO-BCYI0 H rrpoH3Be,neH je rrpoToTHrr qBpCTe 
Cpe,lJ,Fbe-TeMrrepaTypHe ropHBHe neJIHje Ha 6a3H BHcoKo-TeMrrepaTypHHx rrpoToHcKHX 
rrpoBo,nHHKa. EJIeKTPoJIHT BCYlO ,n06HjeH je MeTo,nOM I(HTPaTHo-HHTPaTHor ayTO­
caropeBalba, ,nOK je aHO,nHH cYIIcTPaT ,n06HjeH MeTO,J:(OM eBaIlOpaI(Hje H ,neKoMII03HI(.Hje 
pacTBopa H cycIIeH3Hja. MCrrHTaH je YTHI(aj HarrOHa H BpeMeHa ,nerr03.HI(Hje Ha ,ne6JbHHY, 
MHKPOCTPYKTYPY H eJIeKTpHqHe KaprucrepHcTHKe ,J:(eIIOHOBaHor <pHJIMa. BpeMe ,neII03HI(Hje je 
6HJIO Y HHTepBaJIY 1 ,no 5 MHHYTa, ,J:(OK je HaIlOH 6HO Y HHTepBaJIY 30 60 V. )J;06HjeHH cy 
<p.HJIMOBH ,ne6JbHHe o,n 5,2 ,no 13,4 11m. OIITHMH3aI(HjOM YCJIOBa cHHTepOBalba, ,J:(06HjeHo je 
,na H,neaJIHH rrapaMeTpH 3a Ko-cHHTepoBalbe eJIeKTPOJIHTHOr <pHJIMa BCYlO ,neIIOHOBaHor Ha 
aHO,J:(HH cyncTPaT NiO-BCYlO H3Hoce l550°C TOKOM 2 h. Haj60Jbe MHKpocTPyKTYPHe 
KapaKTepHcTHKe IIOKa3aJIH cY Y30PI(H ,J:(eIIOHOBaHH Ha 50 H 60 V TOKOM 1 MHHYTa H je,nHHo 
Ha OBHM Y30pI(HMa je 6HJIO Moryne H3BpIIIHTH cTa6HJIHa eJIeKTpHtIHa Mepelba H TeCTHpalbe 
ropHBHHX neJIHja. Haj60Jbe rrepq,opMaHCe je IIOKa3aJIa ropHBHa neJIHja ,n06HjeHa 
,neIIOHOBalbeM eJIeKTPOJIHTa Ha 60 V TOKOM 1 MHHYTa, IIpH qeMY je ,n06HjeH <pHJIM ,ne6JbHHe 
9,5 Jlm. M3MepeHa MaKCHMaJIHa CHara 6HJIaje 0,296 W/cm2 Ha 700°C. 

Y pa)J.OBHMa 2 H 4 aKI(eHaT je 6HO Ha OIITHMH3aI(HjH rrapaMeTapa CHHTe3e aHO,lJ,HHX 
cYIIcTpaTa NiO-BCYI0 je,nHocTaBHoM MeTO,nOM H3 BO,J:(eHRX pacTBopa COJIH HHKJI-HHTPaTa H 
cycrreH3Hje IIpaxa BCYlO. PeH,J:(reHCKa CTpYKTYpHa aHaJIH3a ,J:(06HjeHHx aHO,J:(HHX IIpaxoBa 
IIOKa3aJIa je O,nCYCTBO HeiKeJbeHRX ceKYH,J:(apHHX q,a3a. OrrTHMH3aI(Hja cHHTepoBalha je 
IIOKa3aJIa ,na cy H,neaJIHH rrapaMeTpH cHHTepOBalba 1400°C TOKOM 5 h. CBH cHHTepoBaHH 
Y30PI(H cy IIOKa3aJIH XOMoreHY pacIIo,neJIY KOHCTHTYTHBHHX <pa3a, IIITO je je,J:(aH o,n fJIaBHHX 
IIpe,J:(YCJIOBa 3a IIpHMeHY OBor MaTepHjaJIa 3a H3Pa.ny ropHBHHX neJIHja. MCrrHTaH je yruI(aj 
O,J:(Hoca KOJIHqHHe HHKJIa H KepaMHqKe KOMIIOHeHTe Y aHO,nHOM cYIIcTpaTY Ha eJIeKTpHtlHe H 
MHKPOCTPYKTypHe KapaKTepHcTHKe H IIOKa3aHO je ,J:(a aHo,na ca CMalbeHOM KOJIHqHHOM HHKJIa 
ca 60 Ha 40 Mac.% jom YBeK 3a.J:(piKaBa ,J:(06pe IIepq,opMaHCe, Koje cY Y CKJIa.J:(Y ca 
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mfTepaTYpHHM rrO,llaD;HMa. ,l(eMoHcTpHpaHO je ,lla aHO,lla ,ll06HjeHa Ha oBaj Ha1JHH H OJ( OBHX 
MarepHjaJIa MO)J(e J(a 6Y,lle 3aMeHa cKyrrHM aHO,llaMa OJ( J(paroD;eHHx MeTaJIa, Koje HMajy 
,ll06pe KaTaJIHTH1JKe oc06HHe. Y TecTY ropHBHHX lienHja OBe aHoJ(e cy rrOKa3aJIe 3a HHjaHCY 

60Jbe rrep<popMaHce OJ( rrnarnHCKHX aHoJ(a. AHOJ(e NiO-BCY10 cy TeCrnpaHe Ha Bnary H Ha 
rrpHCYCTBO yrJbeH-,llHOKCH,lla TOKOM 3 ,llaHa Ha 700°C. Y30PD;H H3nO)J(eHH Bna)J(Hoj 

aTMoc<pePH HHCY rrOKa3aJIH rrpoMeHe y MHKpOCTPyKTypH, J(OK cy Y30PD;H TPeTHpaHH Y 
yrJbeH-,llHOKCHJ(Y rrOKa3aJIH rrorrTYHO pa3apalbe MHKPOcTpYKType, IllTO OrpaHH1JaBa lbHXOBY 

rrpHMeHy Ha BOJ(OHH1JHa ropHBa. 

Y Pa.1lY 5 je rrpoyqaBaH yrnD;aj conH LiN03 Ha rrpoD;ec cHHTepoBalba rrpoBO,llHHKa 

jOHa KHceOHHKa (Ce02)O.8(Sm203)O.2 (SDC20). TeMrrepaTYpa cHHTepOBaJDa OBor MaTepHjaJIa 
rrpH KOHBeHD;HjaJIHHM ycnoBHMa cHHTepoBalba je 1550°C H JberoBa eneKTPH1JHa cBojcTBa 
BeOMa 3aBHCe O,ll O,llHOCa H3Mel}y 3arrpeMHHe 6aJIKa H rroBpmHHe rpaHHD;e 3pHa. ,l(oJ(aBaJDeM 

COJIH nHTHjYMa 3Ha1JajHo ce CHH)J(aBa TeMrrepaTypa cHHTepOBaJDa H Hajrymoo Y30PD;H cy 
J(06HjeHH KaJ(a je MonCKH y,lleo COJIH y y30pKy 6HO 10%, rrpH 1JeMY TeMrrepaTypa 

CHHTepOBalba rroTPe6Ha J(a ce ,ll06Hje Y30paK rYCTHHe rrpeKo 95% H3HOCH 1100°C. 

IIocneJ(HD;a J(O,llaBaJDa conH nHTHjYMa y y30PaK je <pa3a Koja ce jaBJba Ha rroBpmHHH Y30pKa 
HaKOH CHHTepOBalba H KOjy je rrOTPe6HO OTKllOHHTH TpeTHpaJDeM Y30pKa y 65% pacTBopy 

HN03 TOKOM 24 caTa. IIocne,llHI~a ,llO,llaBaJDa conH nHTHjYMa y Y30paK je ,ll06HjaJDe 
eneKTponHTa ca ,ll06PHM eneKTpH1JHHM KapaKTepHCTHKaMa cHHTepOBaJDeM Ha 11 OO°C. 

Y pa.1l0BHMa 6, 7, 8, 10 H 11 rrpoY1JaBaHe cy MHKpOCTPYKTypHe H eneKTpH1JHe 
KapaKTepHcTHKe D;HHK-OKCHJ(HHX BapHcTopa J(06HjeHHx HHTe3HBHHM MneBelbeM 

KOHCTHTYTHBHHX <pa3a. CBojcTBa OBHX BapHcTopa yrropel}HBaHa cy ca KapaKTepHCTHKaMa 
BapHcTopa KOjH HHCY rrO,llBprHYTH HHTeH3HBHOM MneBelbY. KOHCTHTYTHBHe <pa3e OBHX 

BapHcTopa cy D;HHK-OKCH,ll, crrHHen H <pa3a 'Y-Bh03. IIoKa3aHO je J(a "MneBeHH" BapHcTopH 
HMajy 3Ha1JajHo 60Jbe eneKTPH1JHe H MHKPOCTPYKTypHe KapaKTepHCTHKe y rropel}elby ca 

"HeMneBeHHM"; Malbe cTPY.ie D;ypelba, MalbH oTrrop rpaHHD;e 3pHa, Belie Koe<pHD;HjeHTe 
HenHHeapHocTH H Belia rrOJba rrp060ja. TaKol}e HMajy H HH)J(e TeMrrepaTYPe cHHTepOBaJDa. 

MHKPOCTpYKTypa "MneBeHHX" BapHcTopa je xOMoreHHja, ca 60JbOM pacrrO,llenOM 
KOHcrnTYTHBHHX <pa3a, Y)J(OM pacrroJ(enoM BenH1JHHe 3pHa H BeooM 6pojeM HHBep3HHX 

rpaHHD;a 3pHa. YTBpl}eHo je ,lla je paCT 3pHa ,llHpeKTHO rrOBe3aH ca KOJIH1JHHOM HHBep3HHX 

rpaHHD;a 3pHa, Tj. ca KOnH1JHHOM aHTHMOH-OKCH,lla y MHKPOCTPYKTypH. JeJ(Ha OJ( rrOCneJ(HD;a 

KOMrrneKCHe MHKpocrpyKTYpe OBaKO ,ll06HjeHHx D;HHK-OKCH,llHHX BapHCTopa je Morylia 

rrojaBa rrHpoxnopHe <pa3e BhZn2Sb3014, Koja YTH1Je Ha rroropmalbe eneKTpHlJRHX 
KapaKTepHCTHKa. IIojaBa OBe <pa3e je ,llHpeKTHO rrOBe3aHa ca rOMHnaJDeM Cr203 y 
MHKpOCTpyKTypH. I1HTeH3HBHHM MneBelbeM ce XPOM-OKCHJ( paBHOMepHO pacrropel}yje y 

MHKpOCTpyKTypH, 1JHMe ce cMalbyje rrpHCYCTBO ceKYH,llapHHX <pa3a. Haj60Jbe 
KapaKTepHCTHKa rrOKa3aO je y30PaK ca 85 Mac.% D;HHK-OKCH,lla, 10 Mac.% crrHHena H 5 Mac.% 

2
6H3MYT-oKCH,llHe <pa3e: cTPyja D;ypelba je 6Hna 2,3 IlAicm , Koe<pHD;HjeHT HenHHeapHocTH je 
6HO 60 H rrOJbe rrp060ja 8950 V/cm. 

Y paJ(y 9 rrpoyqaBaH je e<peKaT K06aJITa, xpoMa H HH06HjYMa Ha eneKTPH1JHa 
cBojcTBa rpaHHD;e 3pHa BapHcTopa Ha 6a3H KaJIaj-J(HOKCH)la. BapHcTopH cy CHHTeTHcaHH 
MeTO,llOM E,l(PC, rrpH 1JeMY cy J(orraHTH ,llO,llaBaHH y pa3nH1JHTHM KOnH1JHHaMa. HaKOH 

cHHTepoBalba Ha 1300°C, H3BpmeHa je KOMrrneTHa eneKTpH1JHa KapaKTepH3arrHja BapHcTopa; 
HMrreJ(aHCHOM crreKTpocKorrHjoM cy KapaKTepHCaHe rpaHHD;e 3pHa, rrpH 1JeMY je oJ(pel}eH 

lbHXOB oTrrop H KarraD;HTeT, ,llOK cy HenHHeapHH Koe<pHD;HjeHTH H rrOJbe rrp060ja H3pa1J)'HaTH 

H3 CTPyjHo-HarroHcKe KapaKTepHcrnKe. BHcHHa rroTeHD;HjaJIHe 6apHjepe Ha rpaHHD;H 3pHa je 
H3paqyHaTa KopHcTeoo llioTKHjeB MOJ(en. HaKoH rropel}elba KapaKTepHCTH1JHHX rrapaMeTapa 

pa3nH1JHTHX BapHcTopa, 3aKJbyqeHo je J(a O,llHOC KOnH1JHHa xpoMa H HH06HjYMa HMa HajBeoo 

YTHD;aj Ha cBojcTBa rpaHHD;e 3pHa BapHcTOpa Ha 6a3H KaJIaj-,llHOKcHJ(a. 
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Y paJlY 12 HaHOMeTapCKH rrpaXOBH IJ.epHjYMa H IJ.epHjYMa '!{orrHpaHor 
ra.uOJIHHHjYMOM (GDC) CHHTeTHCaHH cy KopHcTenH MeTO,!{ KO-rrpeIJ.HrrHTau.Hje y Bo,!{eHOM 
pacTBopy. OBaj MeTO,!{ oMorynaBa KOHTpOJIY BeJIH-qHHe -qeCTHIJ.a y orrcery 5-10 run. 
,lJ,06HjeHH pe3YJITaTH rOBope ,!{a 6JIOKHpajyhH e<ileKaT Ha rpaHHIJ.H 3pHa HHje CTPHKTHO 
rrOBe3aH ca BeJm-qHHOM 3pHa, Ben BHIDe ca MHKpOCTpyKTypHHM H xeMHjcKHM CBojCTBHMa 
rpaHHIJ.e 3pHa. Y30PIJ.H cy CHHTepOBaHH T3B. "fast firing" rrpOIJ.eCOM KOjH cMalbyje 
cerperau.Hjy ,!{orraHaTa Ha je.l{HOM MecTy. Y30PIJ.H GDC CHHTepOBaHH Ha oBaj Ha-qHH 
rrOKa3yjy Beny rrpOBO,!{JbHBOCT Hero Y30PIJ.H CHHTepOBaHH Ha KOHBeHIJ.HjaJIaH Ha-qHH. 

Y P8tlY 14 OKCH,!{H Ha 6a3H 6apHjYM-IJ.epaTa '!{orrHpaHH cy Pa3JIH-qHTHM KOJm-qHHaMa 
Nb ca IJ.HJbeM ,!{a ce rroBena xeMHjcKa cTa6HJIHOCT OBHX OKCH,!{a y pe'!{YKyjynoj cpe,!{HHH. Ha 
Taj Ha-qHH 6H ce oMoryrl.HJIa rrpHMeHa yrJbOBO,!{OHH-qHHX ropHBa y -qBPCTHM ropHBHHM 
neJIHjaMa Ha 6a3H 6apHjYM-IJ.epaTa. CHHTeTHCaHH cy rrpaxoBH BaCeo,9-xNbxYo.103-ll (BCNY) 
ca x=0-0,20 MeTO,!{OM IJ.HTpaTHO-HHTpaTHor aYTo-carOpeBalba. ,lJ,OImpalbe HH06HjYMOM je 
rroBenarro xeMHjcKY cTa6HJIHOCT Y30paKa BCNY. Y30PaK ca 20% HH06HjYMa je rrOKa3aO 
HajBeny CTa6HJIHOCT, a Y30PIJ.H ca 5 H 10% Nb Haj60Jbe eJIeKTpHqHe KapaKTepHCTHKe. I1rraK, 
xeMHjcKa HeCTa6HJIHOCT Y30paKa BCNY5 H BCNYlO oHeMorynaBajy lbHXOBY rrpaKTH-qHY 
rrpHMeHy y ropHBHHM neJIHjaMa. KpajlbH 3aKJby-qaK je ,!{a y30PaK BCNY20 rrpe,!{cTaBJba 
KOMrrpoMHc H3Meljy xeMHjcKe CTa6HJIHOCTH HrrpoBo,!{JbHBOCTH. 

III IIuTupauocT 

IlpeMa 6a3H Science Citation Index, 10 pa.uoBa '!{p MlIJIaHa )J(YHHna IJ.HTHpaHo je ,!{O 
ca.ua 40 rryTa y MeljYHapo'!{HHM -qacorrHcHMa (He paqYHajyhH aYTOIJ.HTaTe). CrrHcaK 
IJ.HTHpaHHX pa,!{OBa H pa.uOBa y KojHMa cy IJ.HTHpaHH (H3BOp lSI Web of Knowledge H 
Scopus): 

Pall 6p. 2: M. Zunic, L. Chevallier, A. Radojkovic, G. Brankovic, Z. Brankovic, E. Di 
Bartolomeo, Influence of the ratio between Ni and BaCeO,9YO,103-0 on microstructural and 
electrical properties of proton conducting Ni-BaCeo,9 Yo,) 03-0 anodes, Journal ofAlloys and 
Compounds 509 (2011) 1157-1162. 

lJ,HTHpaH je y: 
1. 	 BaZro,sYo.203-0-NiO Composite Anodic Powders for Proton-Conducting SOFCs 

Prepared by a Combustion Method, Bi L., Fabbri Sun Z. K., Traversa E., 
JOURNAL OF ELECTROCHEMICAL SOCIETY, Vol. 158, Issue 7, 2011. pages 
B797-B803. 

Pall 6p. 3: M. Zunic, L. Chevallier, F. Deganello, A. D'Epifanio, S. Licoccia, Di 
Bartolomeo, E. Traversa, Electrophoretic deposition of dense BaCeO,gYO.l 03-x electrolyte 
thick-films on Ni-based anodes for intermediate temperature solid oxide fuel cells. Journal of 
POl-Fer Sources 190 (2009) 417-422. 

lJ,I1UlpaH je y: 

2. 	 Anode-supported solid oxide fuel cell with electrophoretic deposition-derived 
electrolyte operated under single-chamber conditions and a methane-air mixture, 
Cheng M. Y., Shiau C. Y., Lin P. H., et al. JOURNAL OF SOLID STATE 
ELECTROCHEMISTRY Vol. 15, Issue 4, 2011. pages 773-779. 

3. 	 Proton-conducting yttrium-doped barium cerate ceramics synthesized by a cost­
effective solid-state reactive sintering method, Tong J. H., Clark D., Bemau L., et 
aI., SOLID STATE IONICS Vol. 181, Issue 33-34, 2010. pages 1486-1498. 
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4. 	 Materials challenges toward proton-conducting oxide fuel cells: a critical review, 
Fabbri E., Pergolesi D., Traversa E., CHEMICAL SOCIETY REVIEWS, Vol. 39, 
Issue 11,2010. pages 4355-4369. 

5. 	 Electrode materials: a challenge for the exploitation of protonic solid oxide fuel cells, 
Fabbri E., Pergolesi D., Traversa E., SCIENCE AND TECHNOLOGY OF 
ADVANCED MATERIALS, VoLll, Issue 4,2010, Article Number 044301. 

6. 	 Evaluation of Ba-2(InO.8TiO.2)(2)05.2-n(OH)(2n) as a potential electrolyte material 
for proton-conducting solid oxide fuel cell, Quarez E., NoirauIt S., La Salle A. L., et 
aI., JOURNAL OF POWER SOURCES, Vol. 195, Issue 15,2010. pages 4923-4927. 

7. 	 An integral proton conducting SOFC for simultaneous production of ethylene and 
power from ethane, Fu X. Z., Luo J. L., Sanger A. R., et aI., CHEMICAL 
COMMUNICATIONS, Vol 46, Issue 12,2010. pages 2052-2054. 

8. 	 Ceria and copper/ceria functional coatings for electrochemical applications: Materials 
preparation and characterization, Melnik 1., Fu X. Z., Luo J. L., et aI., JOURNAL OF 
POWER SOURCES, Vol. 195, Issue 8,2010. pages 2189-2195. 

9. 	 Toward the miniaturization of solid oxide fuel cells, Traversa 
ELECTROCHEMICAL SOCIETY INTERFACE, VOL. 18, Issue 3, 2009. pages 49­
52. 

Pall 6p. 4: L. Chevallier, M. Zunic, V. Esposito, A. D'Epifanio, E. Di Bartolomeo, S. 
Licoccia, E. Traversa, A wet-chemical route for the preparation ofNi-BaCe(0.9)Y(0.1)O(3­
delta) cermet anodes for IT-SOFCs, Solid State Ionics 180 (2009) 715-720. 

IJ.liTliPaH je y: 

10. Characterization 	of composite cermet with 68wt.% NiO and BaCeO,2ZrO.6Y0.203-o, 
Coors W. G., Manerbino, A., JOURNAL OF MEMBRANE SCIENCE, Vol. 376, 
Issue 1-2,2011. pages 50-55. 

11. BaZro.sY0.203..o-NiO Composite Anodic Powders for Proton-Conducting SOFCs 
Prepared by a Combustion Method, Bi L., Fabbri E., Sun Z. K., Traversa E., 
JOURNAL OF ELECTROCHEMICAL SOCIETY, Vol. 158, Issue 7, 2011. pages 
B797-B803. 

12. Electrode materials and reaction mechanisms in solid oxide fuel cells: a brief review. 
III. Recent trends and selected methodological aspects, Tsipis E. V., Kharton V. V., 
JOURNAL OF SOLID STATE ELECTROCHEMISTRY, Vol. 15, Issue 5, 2011. 
pages 1007-1040. 

13. Influence 	of fabrication process of Ni-BaCeo,7Zro.l YO,203-o cermet on the hydrogen 
permeation performance, Yan L. T., Sun W. P., Bi L., et al., JOURNAL OF ALLOYS 
AND COMPOUNDS, Vol. 508, Issue 1,2010, pages L5-L8. 

14. Electrode materials: a challenge for the exploitation of protonic solid oxide fuel cells, 
Fabbri E., Pergolesi D., Traversa E., SCIENCE AND TECHNOLOGY OF 
ADVANCED MATERIALS, VoLl1, Issue 4, 2010, Article Number 044301. 

15. Colloidal processing and sintering of porous percolative Ni-YSZ layers, Gonzalo-Juan 
L, Ferrari B., Colomer M. T., et al., JOURNAL OF MEMBRANE SCIENCE, Vol. 
352, Issue 1-2,2010. pages: 55-62. 
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Pa.r. 6p. 5: V. Esposito, M. Zunic, E. Traversa, Improved total conductivity of nanometric 
samaria-doped ceria powders sintered with molten LiN03 additive, Solid State Ionics 180 
(2009) 1 069-1 075. 

UHTHpaHje y: 

16. Influence of Lithium Oxide Addition on the Sintering Behavior and Electrical 
Conductivity of Gadolinia Doped Ceria, Han M. F., Liu Z., Zhou S., et aI., JOURNAL 
OF MATERIALS SCIENCE & TECHNOLOGY, Vol. 27, Issue 5, 2011, pages 460­
464. 

17. Lowering grain boundary resistance of BaZrO.8Yo.203-1) with LiN03 sintering-aid 
improves proton conductivity for fuel cell operation, Sun Z. Q., Fabbri E., Bi L., et 
aI., PHYSICAL CHEMISTRY CHEMICAL PHYSICS, Vol. 13, Issue 17, 2011, 
pages: 7692-7700. 

18. Doped Zirconia/Ceria Electrolyte Fabricated at Low Temperature, Liu Z., Lei Z., 
Song S. D., et aI., PROGRESS IN CHEMISTRY, Vol. 23, Issue 2-3, 2011. pages 
470-476. 

19. Fast-Switching Electrochromic Lt-Doped NiO Films by Ultrasonic Spray 
Deposition, Tenent R. C., Gillaspie D. T., Miedaner A., et aI., JOURNAL OF THE 
ELECTROCHEMICAL SOCIETY, Vol. 157, Issue 3, 2010. pages H318-H322. 

Pa.r. 6p. 6: S. Bernik, G. Brankovic, S. Rustja, M. Zunic, M. Podlogar and Z. Brankovic, 
Microstructural and compositional aspects of ZnO-based varistor ceramics prepared by direct 
mixing of the constituent phases and high-energy milling, Ceramics International 34 (2008) 
1495-1502. 

UHTHpaH je y: 

20. Peculiar effects of microwave sintering on ZnO based varistors properties, Savary E., 
Marinel S., Gascoin F., et aI., JOURNAL OF ALLOYS AND COMPOUNDS, Vol. 
509, Issue 21, 2011. pages 6163-6169. 

21. Microstructure and electrical properties 	of SC203-doped ZnO-Bh03-based varistor 
ceramics, Xu D., Cheng X. N., Zhao G. P., et aI., CERAMICS INTERNATIONAL, 
VoL 37, Issue 3, 2011. pages 701-706. 

22. Sodium impurities in 	ZnO-Bh03-S~03 based varistors, Peiteado M., Iglesias Y., 
Caballero A. C., CERAMICS INTERNATIONAL, Vol. 37, Issue 3, 2011. pages 819­
824. 

23. Effects of annealing temperature and Ah03 buffer layer on ZnO thin films grown by 
atomic layer deposition, Kim, C. R.,Lee, J. Y, Heo, J. H.,Shin, C. M., Lee, T. 
M.,Park, J. H., Ryu, H., Chang J. H., Son, C. S., CURRENT APPLIED PHYSICS, 
Vol. 10,2010. pages S298-S301. 

24. Microstructure and electrical properties 	of Y20 3-doped ZnO-Bh03-based varistor 
ceramics, Xu, D.,Shi, L. Y., Wu, X. X., Zhong, Q. D. GAODIANY A JISHU/HIGH 
VOLTAGE ENGINEERING, Vol. 35, Issue 10,2009. pages 2366-2370. 

25. Microstructure and electrical properties 	of La203-doped ZnO-Bh03 based varistor 
ceramics, Xu, D., Cheng, X., Wang, M., Shi, L., ADVANCED MATERIALS 
RESEARCH, Vol 79-82, 2009. pages 2007-2010. 

26. Influence of Fe203 doping on microstructural and electrical properties of ZnO-Pr6011 
based varistor ceramic materials, Peng J., Fu X. L., Zang Y. X., et aI., JOURNAL 
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OF ALLOYS AND COMPOUNDS, Vol. 508, Issue 2, 2010. pages 494-499. 

27. High voltage Sn02 varistors prepared from nanocrystalline powders, Shahraki M. M., 
Shojaee S. A., Nemati A., et aI., JOURNAL OF MATERIALS SCIENCE­
MATERIALS IN ELECTRONICS, Vol. 21, Issue 2, 2010. pages 199-205. 

28. Microstructure and electrical properties 	of ZnO-Bh03-based varistor ceramics by 
different sintering processes, Xu D., Shi 1. Y., Wu Z. H., et aI., JOURNAL OF THE 
EUROPEAN CERAMIC SOCIETY, Vol. 29, Issue 9, 2009. pages 1789-1794. 

Pa.u 6p_ 7: Z. Brankovic, G. Brankovic, S. Bemik, M. Zunic, Zno varistors with reduced 
amount of additives prepared by direct mixing of constituent phases, Journal of European 
Ceramic Society 27 (2007) 1083-1086. 

L(HTHpaH j e y: 

29. Sodium impurities in ZnO-Bh03-Sb203 based varistors, Peiteado M., Iglesias Y., 
Caballero A. C., CERAMICS INTERNATIONAL, Vol. 37, Issue 3, 2011. pages 819­
824. 

30. Effect 	on the processing characteristics of ZnO varistors produced using vibratory 
milling, Kelleher, M. C, Hashmi, M. S. J., AlP CONFERENCE PROCEEDINGS, 
Vol. 1315,2011. pages 253-258. 

31. Microstructure and electrical properties 	of ZnO-Bh03-based varistor ceramics by 
different sintering processes, Xu D., Shi 1. Y., Wu Z. H., et aI., JOURNAL OF THE 
EUROPEAN CERAMIC SOCIETY, Vol. 29, Issue 9,2009. pages 1789-1794. 

32. The effect 	of vibratory milling on the powder properties of zinc oxide varistors, 
Kelleher M. C., Hashmi M. S. J. Source: JOURNAL OF MATERIALS 
PROCESSING TECHNOLOGY, Vol. 201, Issue 1-3,2008. pages 645-650. 

Pa.u 6p_ 8: M. Zunic, Z. Brankovic, S. Bemik, G. Brankovic, ZnO varistors from intensively 
milled powders, Journal ofEuropean Ceramic Society 27 (2007)13-15. 

L(HTHpaH je y: 

33. Influence of Drying on the Characteristics of Zinc Oxide Nanoparticles, Rezende C. 
P., da Silva J. B., Mohallem N. D. S., BRAZILIAN JOURNAL OF PHYSICS, Vol. 
39, Issue lA, 2009. pages 248-251. 

34. Sintering 	 behavior of ZnO: Mn ceramics fabricated from sol-gel derived 
nanocrystalline powders, Bahsi Z. B., Buyukaksoy A., Koseoglu N. C., et aI., 
INTERNATIONAL JOURNAL OF MATERIALS RESEARCH, Vol. 100, Issue 5, 
2009. pages 708-712. 

35. Mechanochemical 	 synthesis of complex oxides, Zyryanov V. V., USPEKHI 
KHIMII,Voi. 77, Issue 2,2008. pages 107-137. 

Pa.u tip. 9: M. Zunic, Z. Brankovic, G. Brankovic, D. Poleti, Electrical characterization of the 
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IV. PYKoBol)elbe npojeKTHMa, nO)lnpojeKTHMa H 3a)laUHMa 

Y OKBHPY rrpojeKaTa MHHHcTapcTBa HaYKe H3amTHTe )KHBOTHe Cpe)lHHe Perry6JIHKe 
Cp6Hje 011142040 "CaBpeMeHa MeTaJI-OKCH)lHa eJIeKTpOKepaMHKa H TaHKH <pHJIMOBH" Y 
rrepHOJlY 2009-2010 H Ha TeKyneM rrpojeKTY HHTerpaJIHHX H HHTepJlHCUHIIJIHHapHHx 
HCTpa:il<:HBaTha ,,0-3D HaHocTpyKType 3a rrpHMeHy y eJIeKTpOHHUH H06HOBJDHBHM H3BopHMa 
eHepmje: CHHTe3a, KapaKTepH3auHja H rrpoueCHpaThe" I1I1I145007, JlP MHJIaH )KYHHn je 
PYKOBOJlHO 3aJlaUHMa Be3aHHM 3a cHHTe3Y H KapaKTepH3auHjy BHcoKo-TeMrrepaTypHHx 
rrpoToHcKHX rrpOBOJlHHKa, Kao MaTepHjana 3a H3Pa.n:y "CIBPCTHX ropHBHHX neJIHja. 

V. MarHcTapcKe Te3e H ,!],oKTOpcKe )lHCepTaUHie o,!],opalbeHe y OKBHpHMa no,!], IV 

VI. Yqemlie Y Mel)YHapO)lHoj capa,!],IbH 

TOKoM 2005. H 2006. rO,lUlHe JlP MHJIaH )KYHHn 6HO je aurIDKOBaH Ha rrporpaMY 
6HJIaTepanHe capa.n:The ca CJIOBCHHjOM, a y OKBHPY rrpojeKTa "Pa3BOj ZnO BapHCTopa ca 
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pe,nYKOBamIM 6pojeM a,nHTllBa H ca YHaIIpegeHHM MHKpOCTpyKTypHHM H eJIeKTpHlJHHM 

KapaKTepHCTHKaMa". Y OKBHPY Te 6HJIaTepaJIHe Capa.nIhe jYJIa 2005. 6HO je y pa.nHOj IIoceTH 

I1HCTHTYTY "Jo)l(e$ CTe<paH". 

VII. MHmJbelbe H UpeJlJIOr KOMHcHje 

I13 ,neTaTbHO H3HeTOr IIperne,na pa.na .np MHJIaHa )1{YHHna jacHo ce BH,nH 3HalJajHa 

MYJITH,nHCUHIIJIHHapHa aKTHBHOCT Y IheroBoM HayqHO-HCTpa)l(HBalJKOM pa.ny. Pa3JIHlJHTHM 

MeTo,naMa aHaJIH3e (CEM H peH,nreHcKa CTpYKTypHa aHaJIH3a) H3BpmHo je KOMIIJIeTHY 

aHaJIH3Y BapHCTopCKor MarepHjaJIa Ha 6a3H UHHK-OKCH,na H KaJIaj-,nHoKCH)J;a. TIOTOM cy o,n 

TIIX MaTepHjana CHHTepOBaIheM Y30paKa ,n06HjeHH <PYHKUHOHaJIHH BapHCTopH. 3aTHM je 

BapHCTopCKH MaTepHjaJI Ha 6a3H UHHK-OKCH,na IIO,nBPrHYT MeXaHHlJKoj aKTHBaUHjH H YOlJeH 

je 3HalJajaH YTHuaj KOjH MeXaHHlJKa aKTHBaUHja HMa Ha MHKpOCTpYKTYPY H eJIeKTpHlJHa 
cBojcTBa OBor MaTepHjaJIa . 

.l(p MHJIaH )1{YHHn ce 6aBHo CHHTe30M H KapaKTepH3auHjoM MaTepHjaJIa KOjH HMajy 

IIpHMeHY Y cpe,nIheTeMIIeparypHHM lJBPCTHM ropHBHHM neJIHjaMa, Kao mTO cy 

BaCeO.9Y 0.1 03-ih Cel-xSmx02-O.5x H Cel-xGdx0 2-0.5x. OBH MaTepHjaJIH, KOjH ce KopHCTe Kao 
lJBPCTH eJIeKTpOJIHTH H Kao KOMIIOHeHTe aHo,na, ,neTaTbHO cy HCIIHTaHH MeTo,naMa 3a 

MHKpOCTpYKTYPHY H eJIeKTpHlJHY KapaKTepH3aUHjy, a 3a CBe MaTepHjaJIe cY Hal)eHH 

OIITHMaJIHH YCJIOBH cHHTepoBaIha. TIpeMa paCIIOJIO)l(HBHM JIHTepaTypHHM IIo,nauHMa, 

BaCeO.9YO.103-o je IIpBH IIYT ,neIIOHOBaH MeTo,nOM eJIeKTpo<popeTcKe ,neII03HUHje Ha 

KepMeTHY aHO,ny, lJHMe je ,n06HjeHa $YHKUHOHaJIHa ropHBHa neJIHja. TaKoge cy pa3MoTpeHe 

,naTbe MorynHocTH YHaIIpegeIha KapaKTepHCTHKa OBor MaTepHjaJIa. 

3HalJaj HayqHo-HCTpa)l(HBalJKHX aKTHBHOCTH KaH,nH,naTa IIOTBpgyjy H 06jaBJbeHH 

HayqHH pa,nOBH, H TO: y BPXYHCKHM MegYHapo,nHHM lJaCOIIHCHMa 8 pa.nOBa, y MegYHapo,nHHM 

lJaCOIIHCHMa 3 pa,na H 3 caOIImreIha ca MegYHapo,nHHx cKYIIoBa II1TaMIIaHa Y ueJIHHH. 

BeooHY pa.nOBa KaH,nH,naT je peaJIH30BaO y3 IIpeY3HMaIhe 3HalJajHe O,nroBOPHOCTH H 

CaMOCTaJIHOCTH, 0 lJeMY CBe,nOlJe 6 HaYlJHHX pa.nOBa (o,n yKynHO 11) Y KojHMa je ,np MHJIaH 

)1{YHHn IIpBH ayTop. 

I1MajynH y BH,ny ueJIOKYIIHe HayqHe pe3YJITaTe ,np MHJIaHa )1{YHHna, IherOBY HaYlJHY 

KOMIIeTeHTHOCT 3a H360p y 3BaIhe HaYlJHH capa.nHHK KapaKTepHmy IIope,n YKYuHor HMUaKT 
4aaKTopa pa)),OBa 0)), 19.466 H cJIe,nene Bpe,nHOCTH HH,nHKaTopa: 

03HaKa rpyne YKynaH 6p. pa)J,OBa Bpe)J,HocT HH)J,HKaTopa YKynHa Bpe)J,HOCT 

M21 8 8 64 

M 23 3 3 9 

M33 3 1 3 

M34 16 0,5 8 

YKYUHO 84 
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KPHTEPHJYMJI 3A H3JiOP Y HAyqJJO 3BAlbE HAyqmJ CAPA.)J,HHK 

DOTpeoaH YCJIOB OCTBapeHO 

YKYIIHO: 16 YKynHo: 84 

Ml0+M~o+M31+M32+M33+Mtl+M422:: 9 MIO+M20+M31+M32+M33+M41+M42 = 76 

Mll+M12+M21+M22+M23+M242:: 5 Mll+M12+M21+M22+M23+M24 73 

Ha OCHOBY CBera H3no:m:eHor Mo:m:e ce ,ltOHeTH cne,lteoo 

3AKlliY"lIAK 

Pe3YJITaTH pa,n,a ,ltp MHnaHa }l{YHHna npe,ltCTaBJbajy opHrHHanHH HayqHH ,ltOnpHHOC, 

C 063HPOM ,lta ,ltO ca,n,a eneKTlmqHa H MHKpOCTpYKTypHa cBojcTBa MeTan-OKCH)lHHX 

BapHcTopa HHCY npoyqaBaHH Y <PYHKUHjH CTpYKType rpaHHue 3pHa. TaKol)e, BaCeO.9YO.I03-& 

HHJe ,ltO ca,n,a npoyqaBaH ca OBor acneKTa, O,ltHOCHO, O,lt CHHTe3e ,ltO npHMeHe 3a ,ltenOHOBaIbe 

MeTO,ltOM eneKTpO<popeTCKe ,lten03HUHje H 3a CHHTe3Y KepMeTHHX aHO.ltHHX cyncTpaTa. CeM 

<pyn,ltaMeHTanHOr 3Haqaja Y yno3HaBaIbY OBHX MaTepHjana H OTKpHBaIbY lberOBHX 

MHKPOCTPYKTypHHX H eneKTpHqHHX CBOjCTaBa, pe3YJITaTH pa,n,a ,ltp MHnaHa }l{YHHna Mory 

HMaTH npaKTHqaH 3Haqaj, KOjH ce orne,lta y npHMeHH ,ltaTHX MaTepHjana Kao BapHCTopa, 

O,ltHOCHO Kao <PYHKIJ;HOHanHHX Cpe,ltlbeTeMnepaTYPHHX qBPCTHX ropHBHHX nenHja. 

IIoTpe6Ho je HCTaOO ,lta ce Kp03 CBOjy HayqHY aKTHBHOCT ,ltp MHnaH }l{YHHli nOKa3aO 

Kao a<pHpMHCaHH HCTpa:m:HBaq, cnoco6aH KaKO 3a CaMOCTanHH TaKO H 3a THMCKH HayqHO­

HCTpa:m:HBaqKH pa,lt. 

HayqHY peJIeBaHTHOCT pe3ynTaTa CBor HayqHo-HCTpa:m:HBaqKOr pa,n,a y 06naCTH 

HaYKe 0 MaTepHjanHMa, KaHM,ltaT ,ltp MHnaH }l{YHHn npe CBera je ,ltOKa3aO ny6nHKOBaI:beM 8 

pa,n,OBa y BPXynCKHM H 3 pa,n,a y Mel)ynapO,ltHHM qaCOnHCHMa, a nope,lt TOra HMa H 19 

caonmTelba Ha Mel)YHap0,ltHHM HayqHHM cKynoBHMa, O,lt KOjHX cy 3 mTaMIIaHa y ueJIHHH. ):(p 

MHJIaH }l{ynHn je npBH ayTop y 6 HayqHHx pa,n,oBa O,lt YKynHo 11 ny6JIHKOBaHHX HayqHHx 

pa,n,oBa H Kao Je,ltaH O,lt IIOKa3aTeJI:.a KBanHTeTa qaCOnHCa y KojHMa cy lberOBH pa,n:OBH 

o6jaBJbeHH jecTe YKYDaH HMDaKT ~aKTop O}1; 19.466. 
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U:enOBlfTa aHaml3a HayqHOr ,n:OnpHHOCa ,n:p MHnaHa )l{YHHha, HCTpa)l(HBaqa 

Capa,n:HHKa MHcTHTyra 3a MynTH,n:HCU;HnnHHapHa HCTpa)l(HBaEDa, no KpHTepHjYMHMa KOjH cy 

nponHcaHH 3aKOHOM 0 HayqHO-HCTpa)l(HBaqKoj ,n:enaTHOCTH H I1paBHnHHKOM 0 nocTyrrKy H 

HaqHHY Bpe,n:HOBalha H KBaHTHTaTHBHOM HCKa3HBaEDY HayqHOHCTpa)l(HBaqKHX pe3ynrara 

HCTpa)l(HBaqa MHHHcrapCTBa npOCBeTe H HaYKe Peny6nHKe Cp6Hje, nOKa3yje onpaB,n:aHOCT 

lherOBor H360pa y 3Balhe HayqHH capa,n:HHK. M3 THX pa3nora KOMHcHja ca 3a,n:OBOJbCTBOM 

npe,n:na)l(e HayqHOM Behy MHCTHTYTa 3a MynTH,n:HCll;HnnHHapHa HCTpa)l(HBaEDa ,n:a ,n:OHece 

npe,n:nor o,n:nYKe 0 CTHu;aEDY HayqHOr 3BaEDa naY1IHU capaonUK 3a Kanouoama op MWlana 

)J{ynuha, HCTpa)l(HBaqa capa,n:HHKa. 

qJIAHOBH KOMHCHJE 

,il;p 30pHu;a MapHHKOBHh CraHojeBHh, BHIIIH HayqHH 
capa,n:HHK, MHCTHTYT 3a MynTH,n:HCHnnHHapHa HCTpa)l(HBaEDa 

~7~ £~~---
,il;p ,il;ejaH I1oneTH, pe,n:OBHH npo<pecop, 
TeXHonOIIIKO-MeranypIIIKH <paKynTeT 

,il;p MapHa BecHa HHKonHh, BHIIIH HayqHH capa,n:HHK, 
MHCTHTYT 3a MynTH,n:HCHnnHHapHa HCTpa)l(HBalha 
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