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HAYYHOM BERY

HHCTUTYTA 3A MYJATUAUCHUIITIMHAPHA NCTPAKHUBAIBA
YHUBEP3UTETA Y BEOI'PALY

Ha cengmuuu Hayusor seha MHcTuTyTa 3a MyATHAMCHMIUIMHAPHA HCTPAKHBAA
Yuusepautera y beorpany on 12.07.2011. roaune onpelienu cMo 3a wiaHoBe Komucuje 3a
OLiEHY UCTIYIEHOCTH ycnoBa Kanaujara aAp Muaana JKyuuha, vcrpaxusaua-capagHuKa
MHcTuTyTa 38 MyITHAMCIMILUIMHAPHA UCTpaKuBaa Y HUBep3uTeTa y beorpany, 3a crvlame

HayyHOT 3Balba HAYYHH capagHuHk. HakoH pasMmarpama NPHJIOKEHE [JOKyMEHTaluje
noxnocuMo Hayunowm sehy cnenehu:

M3BENOITAJ

I Buorpadcku nogany

Hp Munan Xyuuh polien je 11.07.1975. ron. v Vxuny, Peny6nuka CpGuja, rae je
3aBpIIMO OCHOBHY HIKOJY M TuMHasujy. Jlumiomupao je 2002. roguse Ha ODH3NYKOM
daxyntety YHuBep3uteTa y beorpany.

Iloctounnomcke crymuje je ymucao mkojcke 2004/2005. ma VYuusep3urery y
beorpany. Marucrapcky Te3y HOX Ha3uBOM ,EnexTpuuHa W MUKpPOCTPYKTypHa CBOjCTBa
METAI-OKCUHUX BapHCTOpa y (YHKUMjH CTIPYKTYpe TpaHume 3pHa“ oabpanuo je 2006.
TOIVHE, HA OCHOBY 4uera j€ CTEKao 3Bake Marucrpa Hayka u3 o0nacTd Hayke o
MaTepujauMa.

HoxTopeky nmucepranujy monx HacioBoM ,,Anode Supported IT-SOFCs Based on
Proton Conducting FElectrolyte Films Fabricated by Electrophoretic Deposition” Munan
XKynuh je onbpanuo 2010. ron. va Yausepsurery ,,Top Beprara® y Pumy, Utanuja, unme je
CTEKaO 3Bal¢ JIOKTOpa HayKa W3 00JacTH Hayke O MaTepyjaidMa 3a €HEPrujy U >KMBOTHY
cpenuny. Ha ocnoBy oxanyke Komucuje VuuBepautTera 3a NIpU3HABamE CTPaHUX
BUCOKOIIKOJNCKUX ucnpasa Op. 06-613-5649/3-1 ox 30.05.2011. munmoma VYHuBep3uTeTa

»lop Beprara®“ y Pumy, Wranuja, npusHaTa je Kao IHIUIOMa JOKTOPCKUX aKaJEMCKHX
CTyIuja.

On anpuna 2004. romuse Munan JKynuh je 3apocneH y WHcrutyry 3a
MYJATUIHCHMIUIMHAapHa ucTpaxupama. Ox 2007. roguHe uMa 3Bamke UCTpaKUBad-capaHUK.
AHTra)xoBaH je Ha IPOjeKTy WHTCTPAIHUX ¥ HHTSPAMCHMIUIMHAPHUX UCTPAKHUBAHA

N1KH45007 xoje punancupa MunucTapcTBo poceeTe U Hayke Penybnuke CpOuje u Hanasm
ce y A2 xaTeropuju HCTPaKHBaya.

Y jymy 2005. rog. Munas Xynuh je 610 Ha cTpy4HOM ycaBpmapamy Ha MHcTuTyTy
wJoxed Illrepan”, JbyOmana, Cnoennja. Ha noxropckuMm cryaujama OMo je ox oktoOpa
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2006. o jyma 2009.ron. Ha Yuusepsuretry ,,Top Beprara® y Pumy, Uranuja. TpenyTtro ce
HaJla3| Ha MIOCTHOKTOPCKHM crynujama Ha Vucturyry ,,YHECIT, Apapaksapa, bpasu.

T'OBOpH eHIIIECKH U UTAIM)aHCKH je3UK K wWiaH je JIpyiTsa 3a kepaMiuKe MaTepujaje
CpOuje m American nano society.

11 HayuHo-HeTpaXkKHBAYKH paj

HOp Munan Xysuh je pajmo Ha OpojeKTHMa OCHOBHHMX HCTpaXHBama Koje je
¢duranCcHpano MunrcTapcTBo 3a Hayky Peny6nuke Cpbuje:
o 1832 ,,CunaTe3a QyHKIIMOHANHUX MaTepHjajia carjacHoO TeTpaau CHHTe3a-CTPYKTypa-
cBOjCTBa-IpuMeHa™ y neproxy 2004-2006.

e 0OU142040 ,,CaBpeMeHa META-OKCHIHA €IEKTPOKEPAMEKA H TAHKH (HHIMOBH y
nepuony 2007-2010.

TpeHyTHO je aHrakoBaH Ha INPOJEKTY HHTEIPAHUX M HMHTEPAUCHUILIMHAPHHX
UCTpaXKuBama ,,0-3D HaHOCTPYKType 3a MPUMEHY Y €ICKTPOHULM U OOHOBJBUBHM H3BOPHMA
eHepruje: CHHTe3a, KapakTepusaiidja u mpoiecupame’ M1N45007.

Hocamawmsy ucrpaxusauky pan aAp Munana Xynuha 6uo je y obmacTu Hayke o
MarepujanuMa, Ipe cBera y oONAcTH KepaMUUKHX Marepdjana KOju WMajy TpHMEHy Y
EIeKTPOHHUIM H MaTepHjaia KojH ce KOPHCTe 3a OGHOBJBHBE H3BOPE CHEPIHje.

[IpBa ofnactT merope HCTPAKUBAYKE aKTHBHOCTH je CHHTE3a M KapakTepu3auuja
BapucTopa Ha 0a3m Kajaj-AMOKCHAA U Ha 6a3u IUHK-OKcHAA. [ TaBHM HMJb HCTpaXXHBamba 61O
je n#a ce poOujy Bapucropu yHampehleHUX MUKPOCTPYKTYPHHX H  CJIEKTPHYHHX
KapakTepucTHKa. 3a CHHTEe3y BapHcTOpa Ha 6a3u Kajaj-AMOKCHIAa KopuiuhieHa je Merofa
eBamiopanyje u JaexoMmnosuipje pactBopa u cycrnemsmwja (EJJPC), mox je 3a cuHTe3y
BapucTopa Ha 0a3y MUHK-OKCH/a KOopHIfieHa MEeTOa IUPUTrOBaHe CHHTE3e¢ KOHCTUTYTHRHHX
daza (JJCK®) y xomOuHaiuju ca MEXaHHYKOM aKTHBAIMjOM H METOAA Mellarba OKCHJA.
VsppimeHa je KOMILUIETHA MHKDPOCTPYKTYpPHA M eJNEKTpHYHA KapakTepuzaifja OBHX
BapHCTOPCKHMX MarepHjaja paziduyuTaM MeToaama. MetomoM ckeHHupajyhe enekTpoHcke
Mmukpockonuje (CEM) ucnutuBaH je pa3Boj MHUKpPOCTPYKTYpE ca IPOMEHOM mnapamerapa
CHHTe3e: TeMIepaType W BpeMeHa CHHTEpOBama, Kao ¥ BpeMEeHa MeXaHWYKe aKTHBallHje 3a
Bapucrope Ha 0a3u HUHK-OKcHAa. Koj HUHK-OKCHIHUX BapucTOopa MoceOHO je HCIHTAaH
yTHIla] mapaMeTapa MeXaHW4Ke akTHBalidje Ha (OopMupame HHBEP3HUX TI'PAHHNA 3pHA.
Takolje, mcrnutan je yTHIG] CTPYKTYpe TIpaHMIle 3pHA METAT-OKCHIHHX BapHCTOpa Ha
MHUKPOCTPYKTYpHE OCOOMHE M M3BpIIEHA je Kopenaluja napaMerapa npoueca, CTpyKTypHHUX
KapaKTEPHCTHKA U CBOjCTaBa 1obujeHor Mmarepujana. EnekTpryHa KapakTepH3anyja MeTOI0M
HUMIIEIaHCHE CIIEKTPOCKONMje IOKa3aja je YTHIaj MOjeAWHUX JoNaHaTa Ha OTHOPHOCT
rpaHulle 3pHA W HAa BUCHHY IOTCHUHjaJHE Oapujepe rpaHuila 3pHA. MepemeM CTpyjHO-
HAlOHCKE KapaKTEepUCTHKe INpOyYaBaH je YTHI@] [lapaMerapa CHHTe3e ¥ JOIaHaTa Ha
BPEIHOCTH KoehuilujeHaTa HEJIWHEeapHOCTH. 3HayvajaH DONPWHOC KaHAWOara oriiefia ce y
TOME INTO cy AOOHMjeHH BapHCTOpU yHanpeheHHX MHKPOCTPYKTYPHUX M CJCKTPHIHHX
KapaKTEpUCTHKA Y OJTHOCY Ha JuTeparypHe nojarke. Takole, mokasaHo je Aa ce JONupameM
TpaHuIle 3pHa KaJjaj-IUOKCHIHUX BapUCTOpa MOKE KOHTPOIMCATH BHCHHA IOTCHIHjaJIHE
Oapujepe Ha I'paHHIY 3PHA, Ka0 W Ja ¢ KOHTPOJIOM MCXaHOXEMMjCKHX TapaMerapa MOXe
yTHIATH Ha OpOoj MHBEP3HUX TI'PaHWIA 3pHA KOA IHWHK-OKCHAHHUX BAapHCTOpa, YHME Ce
JUPEKTHO yTUYe U Ha HUXOBE €JeKTPHUHE KAPaKTEPUCTUKE.

Jpyra obnacT uctTpakuBayke akTUBHOCTH Ap Munana XXynuha ofHOCH ce Ha BUCOKO-
TeMIepaTypHH NpoToHCKH npoBogHuK BaCeyoY( 1055 (BCY10), koju Hanasd npuMeHy y
CPEMbETEMIIEPATYPHUM UBPCTHM ropuBHUM hienujaMa. I J1aBHH ITUJB OBOT HCTPAKUBAKA OHO
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je nobujame GYHKIHOHANHE aHOAHO HOCHBE CPEIE-STEMIIEpaTypHe YBPCTE TOPUBHE henmje
MeTofoM enekrpodopercke nmenosmmuje. BCY10 je cuHTEeTHCAaH METOAOM IHTPATHO-
HUTPATHOT ayTO-CAropeBarha ¥ KOopuIlihieH je Kao eNeKTPOJiMT Yy TOPUBHUM henujaMa M Kao
komroHeHTa xepMmetHe aHoje NiO-BCY10. OnrtuMuzoBanu cy napaMeTpH CHHTE3€
EJIEKTPOJIUTHOT [Ipaxa ¥ aHOIHOT CYICTPATa, a KOMIUIETHa MHKPOCTPYKTYPHA M €JIeKTPUYHA
KapakTepu3aluja moKasaie Cy 1a OB MaTepujalnd MOTy OWTH IPUMEHEHH K20 KOMIIOHEHTE
YBpCTUX TopuBHHUX henuja. EnexTpodoperckoM Aero3unujoM Ha aHOAHU CYNCTpaT HaHEeCEH
je enexrponutHy dumm nebmpube 9 wm, a TectT je noxaszao aoope nepdopmance JoOH]eHHX
ropuBsux hemuja. JlonpuHOC KaHAMAATa OTJIEa C€ Y TOME Ja je OBO NPBU NYyT Ja CE€ OBa
BpPCTa MaTCpHjaia HAHOCH METOJIOM eJIeKTpodOopeTcKe AETO3UIje U PBU MYT Ja Ce Ha Taj

HauuH Aobuja GyHKUMOHANHA TOpuBHA henuja Ha 6a3u BHCOKOTEMIIEPATYPHUX HIPOTOHCKUX
MIPOBOTHHUKA.

Jdp Munas Xynuh je m0 caga aytop wim xoayrop 11 HayuHuxX pamgoBa KOjU cy
nyONHKOBaHHU y YacoIcuMma MeljyHapoIHOT 3HavYaja, a mope] Tora uMa u 19 caommrema ca
Mel)yBapoaHuX CKyHoOBa, 0] KOjUX Cy 3 IITaMIlaHa y LEeJIHHH.

bubsmorpadexy noganu

Panosu ob6jaB/benu y BpxyHckoMm meljynapoanom yaconucy (M21)

1. M. Zunie, 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. roguny; 18/78,;
Energy&Fuels)

2. M. Zunic, L. Chevallier, A. Radojkovic, G. Brankovic, Z. Brankovic, E. Di
Bartolomeo, Influence of the ratio between Ni and BaCeg oY 103.5 on microstructural
and electrical properties of proton conducting Ni-BaCeog Yo 1 Os-5 anodes, Journal of

Alloys and Compounds 509 (2011) 1157-1162. (IF = 2,134 3a 2010. ronguny; 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 BaCeyoYy 03—y electrolyte thick-
tilms on Ni-based anodes for intermediate temperature solid oxide fuel cells, Journal
of Power Sources 190 (2009) 417-422. (IF = 3,792 3a 2009. romumny; 7/70;
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(0.1)O(3-
delta) cermet anodes for IT-SOFCs, Solid State lonics 180 (2009) 715-720. (IF =
2,425 3a 2008. roquny; 13/62; Physics, Condensed Matter)

5. V. Esposito, M. Zunic, E. Traversa, Improved total conductivity of nanometric
samaria-doped ceria powders sintered with molten LiNO; additive, Solid State Ionics

180 (2009) 1069-1075. (IF = 2,425 3a 2008. roguny; 13/62; Physics, Condensed
Matter)

6. S. Bernik, G. Brankovié, S. Rustja, M. Zunié, M. Podlogar and Z. Brankovié,
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. roxuny; 6/24; Materials
Science, Ceramics)



7. Z.Brankovié, G. Brankovi¢, S. Bernik, M. Zunié, 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. roauuy; 2/26; Materials
Science, Ceramics)

8. M. Zunié, Z. Brankovié, S. Bernik, M. S. Gées, G. Brankovi¢, ZnO varistors from
intensively milled powders, Journal of European Ceramic Society 27 (2007) 13-15.
(IF = 1,576 3a 2006. roguny; 2/26; Materials Science, Ceramics)

YxkynHo: 8 x 8 =64

Panosu ob6jaBmenn y mehynapoanom gyaconucy (M23)

9. M. Zunié, 7. Brankovi¢, G. Brankovi¢, D. Poleti, Electrical characterization of the
grain boundary region of SnQ, varistors, Materials Science Forum 518 (2006) 241-
246. (IF = 0,399 3a 2005. ronuny; 137/178; Materials Science, Multidisciplinary)

10. M. Zunié, Z. Brankovié, G. Brankovié, Electrical properties of ZnO varistors
prepared by direct mixing of constituent phases, Science of Sintering 38 (2006) 161-
167. (IF = 0,225 3a 2006. roguny; 18/26; Materials Science, Ceramics)

11. K. Vojisavljevié, M. Zuni¢, G. Brankovi¢, T. Sre¢kovié, Electrical properties of
mechanically activated zinc oxide, Science of Sintering 38 (2006) 131-138. (IF =
0,225 3a 2006. roguny; 18/26; Materials Science, Ceramics)

Yxynno:3x3=9

Caonmrema ca ckyna MehyHaponHor 3Havaja mramnana y nesoann (M33)

12. V. Esposito, F. Coral, C. Fonseca, D. Z. De Florio, M. Zunic, R. Muccillo, E.
Traversa, Fabrication of Ce;xGdsO,05x 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
BaCe9Y(.103.x Electrolyte for IT-SOFCs, ECS Transactions 28 (11) (2010) 259-265.

Yrynno:3x1=3

Caonmremna ca ckyna MehyHapoaHor 3Ha4aja mramunana y uzsoxy (M34)

15. A. Radojkovié, M. Zuni¢, Chemical stability and electrical properties of Nb doped
BaCe9Y0103.5 as a high temperature proton conductor for IT-SOFC application,
March 2011, Belgrade, Serbia, The Book of Abstracts, p. 58.

16. M. Vukovié, M. Zunié, G. Brankovi¢, Z. Brankovi¢, Varistors obtained from
nanosized ZnO precursor for high frequency applications, 1st Conference of the

Serbian Ceramic Society, March 2011, Belgrade, Serbia, The Book of Abstracts, p.
70.
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19.
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22.

23.

24.

25.

26.

27.

28.

. M. Zuni¢, A. Radojkovié, Z. Brankovi¢, G. Brankovi¢, Synthesis and characterization
of anodic substrates for IT-SOFCs based in proton conductors, 1st Conference of the

Serbian Ceramic Society, March 2011, Belgrade, Serbia, The Book of Abstracts, p.
72.

M. Zunic, L. Chevallier, F. Deganello, E. Di Bartolomeo, E. Traversa,
Electrophoretic deposition of BaCey9Y103.4 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.

L. Chevallier, M. Zunic, 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-021-0O.

L. Chevallier, M. Zunic, 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, Chongging, Chine., The Book of Abstracts on CD,
F27.2.

S. Sanna, V. Esposito, D. Pergolesi, M. Zunic, G. Balestrino, E. Traversa and S.
Licoccia, Pulsed Laser Deposition of Dense and Nano-Porous Lag §St92Co03Fe0203.4
Cathodes for IT-SOFCs Applications, 212" ECS Meeting, October 2007, Washington
DC, USA., The Book of Abstracts on CD, Abstract #805.

K. Vojisavljevi¢, T. Sreékovié, M. Zuni(':, G. Brankovi¢, Microstructural and
electrical properties of mechanically activated zinc oxide, Electroceramics X - 10"
international conference on electronic materials and their applications, Toledo, Spain,
2006, The Book of Abstracts on CD, p. 324.

M. Zunié, Z. Brankovi¢, G. Brankovié, ZnO varistors from intensively milled
powders, Electroceramics X - 10" international conference on electronic materials
and their applications, Toledo, Spain, 2006, The Book of Abstracts on CD, p. 146.

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

Z. Brankovié, G. Brankovi¢, S. Bernik and M. Zunié, ZnO varistors with reduced
amount of additives prepared by direct mixing of constituent phases, IX Conference

& Exhibition of the European Ceramic Society, 2003, PortoroZ, Slovenia, The Book
of Abstracts, p. 157.

M. Zunié, Z. Brankovié, M. Podu¢a, G. Brankovié, D. Poleti, Electrical properties of

ZnO varistors prepared by mixing of constituent phases, FITEM'05, 2005, Cagak, The
Book of Abstracts, p. 14.

K. Vojisavijevi¢, M. Zuni¢, G. Brankovi¢, T. Sre¢kovi¢, AC impedance spectroscopy

analysis of zinc oxide ceramics, FITEM'05, 2005, Catak, The Book of Abstracts, p.
10.

M. Zunié, Z. Brankovi¢, G. Brankovié, D. Poleti, Electrical characterization of the

grain boundary region of SnO, varistors, YUCOMAT, 2005, Herceg Novi, The Book
of Abstracts, p. 9.



29. M. iunié, M. Ran¢ié, D. Minié, M. Poduda, Z. Brankovi¢, G. Brankovi¢,
Odredjivanje energije aktivacije provodjenja SnO, varistora dopiranih sa Co, Cri Nb,
Physics and technology of materials, Cagak, Serbia, 12-15. Octobar 2004, The Book
of Abstracts, p. 9.

30. M. Poduta, M. Zunié¢, Z. Marinkovi¢, Z. Brankovié, G. Brankovvié, Obtaining of
LaNiO; by sol-gel method, Physics and technology of materials, Cacak, Serbia, 12-
15. Octobar 2004, The Book of Abstracts, p. 39.

Vxynno: 16 x 0.5=8

Oabpamena noxropcka quceprannja (M71)

Munas Kymuh, ,,Anode Supported IT-SOFCs Based on Proton Conducting Electrolyte Films

Fabricated by Electrophoretic Deposition”, Yuusep3urer ,,Top Beprara®, 2010. roauua,
Pum, Uranuja.

Oadpamena maruerapexa teza (M72)

Munas Xynuh, ,,EnexTprusa ¥ MUKPOCTPYKTYPHA CBOjCTBA METAI-OKCHAHHMX BapcTopa y
GyHKIM]M CTPYKTYpe paHune 3pHa”, YHuBepsurer y beorpany, 2006. ronuna, beorpan.

Kparka anannsa ofjaB/sennx pagopa

VY paposuma 1, 3 u 13 u3BpiicHa je onTHMH3AIMja mapaMerapa enekrpodopercke
nenosunuje BCY10 ua avoguu cyncrpar NiO-BCY10 u npou3BezieH je NPOTOTHN UBPCTE
cpenme-TeMuepaTypHe ropuBHe henuje Ha 06a3sM BHCOKO-TEMIIEPATYPHHUX IPOTOHCKHX
npoBonHuka. Enextpomur BCY10 nobujer je MeToloM IUTPaTHO-HHUTPATHOr ayTo-
caropeBama, J0OK je aHONHM CyUCTpaT AOOHjeH METOIOM eBaropanyje U JeKOMIIO3UIMje
pacTBopa W cycueHsuja. McnuTaH je yTHIaj HaloHa M BpEeMEHA JENO3MIMje Ha NeO/bUHY,
MHKPOCTPYKTYPY U €JEKTPHYHE KapaKTepUCTHKe JeloHoBaHor GriMa. Bpeme neno3unyje je
6uo y uHTEepBany 1 1o 5 MuHYTA, 0K je HamoH 6wo y uaTepBany 30 — 60 V. [lobujenu cy
¢wmMoBu nebspune ox 5,2 1o 13,4 pm. OnTHMH3AIMJOM YCIIOBA CHHTEPOBama, NoOHjeHO je
Jia WJealiHy apaMeTpy 3a KO-CHHTepoBame enekTpoauTHOT ¢umva BCY10 nenonoBaHor Ha
anopHu cyncrpar NiO-BCY10 mznoce 1550°C toxom 2 h. HajbGosre MHKpOCTpYKTYpHE
KapaKTepUCTHUKE MTOKA3aIM Cy y30pIH AenionoBanu Ha 50 u 60 V ToxoM 1 MuHYTA ¥ jenuHO
Ha OBUM y3opuuMa je 6mo Moryhie u3BpIOMTH cTaOMIHA eNeKTPUYHA MEperha U TECTUPamhe
ropuBHuX hemuja. Hajbosre mnepdopmance je noxasama ropuBHa henuja noOumjeHa
JICTIOHOBakbEM elekTposuta Ha 60 V ToxoM 1 MuHyTa, Ipy 4eMy je nobujeH ¢uinmM nedmune
9,5 um. M3Mepena MakcuManHa cHara 6mna je 0,296 W/em® na 700°C .

VY paposuma 2 u 4 axuenar je 6M0 Ha ONTUMH3ALM]H TIapaMeTapa CHHTE3E aHOTHUX
cyncrpata NiO-BCY10 jenHOCTaBHOM METOZIOM M3 BOACHUX PacTBOpa COJIM HUKI-HUTPATa U
cycnensyje npaxa BCY10. Pernrencka crpykTypHa aHanu3a JOOMjEHHX aHOIHUX NIPaxoBa
HoKasaia je OJCYCTBO HEXC/bEHUX CeKyHIapHuX ¢asza. OnTumusandja CHHTEpOBama je
noKaszana Jia Cy ujecanHH napamerpu cunTepoBama 1400°C toxom 5 h. Ceu cuHTEpOBaHH
Y30pIU Cy TIOKa3ald XOMOIEHY pactiofieNly KOHCTUTYTHBHMX (asa, ITo je jefaH of ITIaBHUX
npenycnoBa 3a IPHMEHY OBOT MarepHjana 3a uspany ropuBHux henuja. Mcnvras je yTuiaj
OJIHOCA KOJIMUMHE HUKNA ¥ KEpaMHUUIKe KOMIOHEHTE Y aHOAHOM CYTICTpaTy Ha €JEKTpHUHE H
MHUKPOCTPYKTYpHE KapaKTEpPUCTHKE ¥ ITOKA3aHO j€ /1a aHOJa Ca CMakeHOM KOJMUYMHOM HUKIIA
ca 60 ma 40 mac.% jom yBex 3ampxaBa noOpe mepdopmance, Koje Cy y ckiany ca
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JTUTepaTypHUM HojarnuMa. JleMOHCTpUpaHo je fa aHoja noOujeHa Ha OBaj HAYMH M OJi OBHX
Martepujajia MoOXe Jia Oyle 3aMeHa CKyNMMM aHojaMa OJi JparoileHHX MeTajla, Koje HMajy
no0pe KatayuTHuke ocobuue. Y TecTy rOpuBHHX henuja oBe aHOfe Cy MOKazale 3a HUjaHCy
6ospe nepdopMance o maTuHCKUX aHona. Anone NiO-BCY10 cy Tectupane Ha Biary u Ha
IPUCYCTBO YIJbEH-TMOKCHAA TOKOM 3 nmama Ha 700°C. VY30puu H3M0XKEHH BIAXKHO]
aTMocepu HHUCY MOKa3alnd IPOMEHE Y MHUKPOCTPYKTYPH, JIOK Cy Y30PLH TPETHDaHH Y
YIIbeH-TMOKCHY IIOKA3alH TIONTYHO Pasapame MEKPOCTPYKTYpE, IITO OrPaHMYaBa FBHXOBY
[IPYMEHY Ha BOJOHUYHA [OPUBA.

VY pany S je npoyuaran ytuiaj comu LiNO; Ha mpoliec CHHTEpOBama IPOBOIHMKA
jona kuceonuka (Ce0;)3(Smy03)02 (SDC20). TeMnepatypa cUHTEpOBamba OBOI MaTepHjasia
IIpH KOHBEHIIH]jaTHAM YCIOBUMA CHHTEpoBama je 1550°C u meroBa enexkTpuyHa CBOjCTBA
BeOMa 3aBuce 0J] oxHoca usMelhy 3ampemune Oanka u noBpirMHE rpaHune 3pHa. JlonasameM
COJTM NHTHjyMa 3HAYAjHO CE€ CHWXKABA TeMIIEpaTypa CHHTEpOBama M Hajrymhu y3opLu cy
noOujeHn Kajga je MOJICKH yIeo colld y y3opky Oumo 10%, mpu uemy TeMieparypa
CHHTepOoBama MotpebHa ma ce nobuje y3opak rycrune npeko 95% wusnocu 1100°C.
[Mocneauna foaBama COMM NUTHjyMa y Y30paK je $asza Koja ce jaBiba Ha MOBPIIMHH Y30pKa
HaKOH CHHTEpOBama M KOJy je MOTpeOHO OTKIOHHUTH TpeTHpameM y3opka y 65% pacteopy
HNO; toxoMm 24 cara. Ilocnenuma ponaBama COMM JMTHjyMa y y3opak je jodOujame
ENIEKTPOJIUTA ca JOOpUM eNeKTPUYHIM KapaKTepucTHKaMa cuaTepoBarbeM Ha 1100°C.

Y pagosuma 6, 7, 8, 10 u 11 npoyuaBaHe Cy MHKPOCTPYKTYPHE H €NEKTPHYHE
KapaKTepUCTHKE LHMHK-OKCHJIHHMX  Bapucropa J0OMjEHHMX  HMHTE3MBHHM  MIIEBEEEM
KOHCTUTYTHBHUX (haza. CrojcTBa OBHX BapucTopa ymopehmBana cy ca KapakTepUCTHKaMa
BapHCTOpa KOjH HHUCY MOIBPrHYTM WHTCH3MBHOM MJICBEHY. KOHCTHTYTUBHE (haze OBHX
BapUCTOpa Cy UMHK-OKCHUJ, criuHen U ¢aza y-BirOs. [lokazano je xa ,MiIeBeHU™ BapuCTOPU
MMajy 3HadajHO GoJbe eNeKTpUYHE M MHKPOCTPYKTYpHE KapaKTepucTuke y mnopehemy ca
- HEMIIEBEHUM"; Mame CTpyje Lypea, Mamu OTIOp rpaHHie 3pHa, Behe koeduumjeHTe
HenMHeapHocTH U Beha mosba mpoboja. Takohe MMajy M HIKe TeMIIEpaType CHHTEpOBaba.
MuxkpocTpykrypa ,MIECBEHHX“ BapucTOpa je XOMOreHHja, ca OO0JFOM  PAaclmoJenoM
KOHCTHUTYTHBHUX (asa, y)KOM pacmojiejioM BeTWYMHE 3pHAa M BehuM OpojeM HHBEP3HHX
rpaHuna 3pHa. YTBpheHo je 1a je pact 3pHa AMPEKTHO MOBE3aH ca KOMMYMHOM HHBEP3HHX
TPaHMLA 3pHA, Tj. Ca KOJIMYMHOM aHTUMOH-OKCHJIA Y MEKPOCTPYKTYpH. JexHa o1 mocieauua
KOMILIEKCHE MHKPOCTPYKTYpPE OBako [MOOH]CHHX LMHK-OKCHIHHX BapHcTopa je Moryha
nojasa nupoxiopHe ¢aze Bi3ZnySbi0j4, Koja yTHYe HA TOropuiame CIeKTPHYHHX
KapakTepucTuka. [lojaBa oBe ¢ase je aupektHO moBezaHa ca romwiameM CrO3 y
MHKpPOCTPYKTYpH. WHTEH3UBHUM MIIEBEH-EM C€ XPOM-OKCHI PaBHOMepHO pacuopehyje y
MHKPOCTPYKTYPH, UHME C€ cMambyje MpHUCYyCTBO cekyHmapHHX ¢asza. Hajbome
KapaKTepHCTHKa II0Ka3ao0 je y3opak ca 85 mac.% nuHK-okeuna, 10 mac.% crurena u 5 Mac.%

6u3MyT-OKCHIHE (ase: CTpyja mypema je 6ua 2,3 pA/em?, xoepuImjeHT HeTMHEAPHOCTH je
6uo 60 u mosse npoGoja 8950 Viem.

VY pagy 9 npoyuasaH je edekar xobanta, XpoMa M HHOOMjyMa Ha EIEKTPHYHA
CBOjCTBA I'paHUIIE 3pHA Bapucropa Ha a3y Kaiaj-IHMOKCHIA. BapHCTOpH Cy CHHTETUCAHH
merogoM EJIPC, mpu yemy cy NONaHTH JOJABAHU y Pa3sNTHUYMTAM KonuuumHaMa. Hakxon
CHHTepoBama Ha 1300°C, u3pplueHa je KOMIUIETHA eNeKTPHYHA KapaKTepuzaluja Bapuctopa;
HUMIIEJAHCHOM CIEKTPOCKOIMjOM Cy KapaKTepHCaHe I'paHulle 3pHa, IpH 4eMy je oxapehen
IBUXOB OTIIOP U KalalUTET, 0K Cy HEeIMHEapHH KOeQULIMjEeHTH H [oJbe Tpodoja u3padyHaTu
U3 CTPYjHO-HAMOHCKE KapaKTepuCTHKe. BucuHa nmoteHuumjaiHe 6apujepe Ha rpaHuULly 3pHA je
n3pauyHara kopuctehu Illorkujes mogen. HakoH nmopehema KapakTepuCTHYHHX Iapamerapa
pa3NUYUTUX BAPUCTOPA, 3aKJbYUCHO je Jla OXHOC KOJIMYHMHA XpoMa M HHoOHjyMa uMa Hajsehin
yTHLIAj Ha CBOjCTBA I'PAHUIIE 3pHA BApHCTOpa Ha 6a3u Kasiaj-quOKCH/IA.



Y paxy 12 HaHOMETapCcKH TMpaxoBH IlepHjyMa M LepHjyMa JAONHPAHOr
ragomaujymoM {(GDC) cuHTeTHCany ¢y KopHCTehH METON KO-TPEIUNHUTALHjE Y BOJCHOM
pactBopy. OBaj MerTon omoryhaBa KOHTpOJY BEIMUMHE dHecTHla y omcery 5-10 nm.
Ho6ujenn pesyiaratu rosope jAa Oyiokupajyhin edekar Ha TpaHHUM 3pHA HUJE CTPHKTHO
IIOBC3aH ca BENMYMHOM 3pHa, Beh BWINE ca MHUKPOCTPYKTYPHHM H XEMHJCKHM CBOJCTBHMa
TpaHWIe 3pHA. Y30puM cy CHHTIepoBaHM T3B. ,fast firing” mpomecom koju cmamyje
cerperaiyjy pomaHata Ha jeagHoM Mecty. Ysopum GDC cuHTEepoBaHHM Ha OBa] HAYMH
NIOKa3yjy Belly TpOBOIBUBOCT HETO Y30pIHM CHHTEPOBAHH HA KOHBCHUH]jaJlaH HAYKH.

Y pany 14 okcuam Ha 6a3u Oapujym-1iepara JOMUPAHH CY Pa3THUHATHM KOJINYMHAMa
Nb ca nmbeM aa ce noseha xemujcka cTabHIHOCT OBHX OKCHA y peaykyjyhoj cpeaunn. Ha
Taj HAUYMH OM ce omoryhmna nmpuMeHa YIJbOBOJOHHYHHMX TOPHBA Y YBPCTUM TOPUBHEM
henujama na 6azu GapmjyM-liepara. CunTeTHCcaHu ¢y npaxoBH BaCepoNbxYo 1035 (BCNY)
ca x=0-0,20 MeTOJIOM HHUTPATHO-HUTPATHOT ayTO-caropeBama. Jlomupame HHOOHjyMOM je
noBehano xemujcky crabmmuocr y3opaka BCNY. V3opak ca 20% nuobujyma je mokasao
HajBehy cTaGHiHOCT, a y3opuu ca 5 1 10% Nb naj6osbe enektpuyne kapakrepuctake. Ynak,
xem#jcka HecrabminocT y3opaka BCNYS u BCNY10 onemoryhaBajy HBHXOBY NPaKTHUHY
IpuMeHy y ropuBHEM henujama. Kpajmu 3akipyuak je ga y3opax BCNY20 mpezncrasipa
KOMIIpoMHuC H3Mehy XeMujcke cTabHITHOCTU U IPOBO/BHBOCTH.

III Hnrupanoct

IMpema 6azu Science Citation Index, 10 pagosa np Munana Xynwha nutupano je 1o
caga 40 myra y wmehymHapoanum wdacomucuMma (He padyHajyhm ayromurare). Crmcak

IMTHPAHUX PajioBa W pamoBa y Kojuma cy umrtupand (useop ISI Web of Knowledge u
Scopus):
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electrical properties of proton conducting Ni-BaCego Yo O35 anodes, Journal of Alloys and
Compounds 509 (2011) 1157-1162.

Lurupan je y:

1. BaZrpsY203.5-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.
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Bartolomeo, E. Traversa, Electrophoretic deposition of dense BaCeyoY10;-, electrolyte

thick-films on Ni-based anodes for intermediate temperature solid oxide fuel cells. Journal of
Power Sources 190 (2009) 417-422.

Hurtapas 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-
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al., SOLID STATE IONICS Vol. 181, Issue 33-34, 2010. pages 1486-1498.



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.

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, Vol.11, Issue 4, 2010, Article Number 044301.

Evaluation of Ba-2(In0.8Ti0.2)(2)05.2-n(OH)(2n) as a potential electrolyte material
for proton-conducting solid oxide fuel cell, Quarez E., Noirault S., La Salle A. L., et
al., JOURNAL OF POWER SOURCES, Vol. 195, Issue 15, 2010. pages 4923-4927.

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

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

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

Pag op. 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(0.1)O(3-
delta) cermet anodes for IT-SOFCs, Solid State Ionics 180 (2009) 715-720.

Hurupax je y:

10.

11.

12.

14.

15.

Characterization of composite cermet with 68wt.% NiO and BaCe»Zr6Y 02035,

Coors W. G., Manerbino, A., JOURNAL OF MEMBRANE SCIENCE, Vol. 376,
Issue 1-2, 2011. pages 50-55.

BaZry3Y02055-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. 138, Issue 7, 2011. pages
B797-B803.

Electrode materials and reaction mechanisms in solid oxide fuel cells: a brief review.
ITI. 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.

. Influence of fabrication process of Ni-BaCey+Zry Y2055 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.

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, Vol.11, Issue 4, 2010, Article Number 044301.

Colloidal processing and sintering of porous percolative Ni-YSZ layers, Gonzalo-Juan

I., Ferrari B., Colomer M. T., et al., JOURNAL OF MEMBRANE SCIENCE, Vol.
352, Issue 1-2, 2010. pages: 55-62.



Pan 6p. 5: V. Esposito, M. Zunic, E. Traversa, Improved total conductivity of nanometric

samaria-doped ceria powders sintered with molten LiNOs additive, Solid State Ionics 180
(2009)1069-1075.

Iutupan je y:

16.

17.

18.

19.

Influence of Lithium Oxide Addition on the Sintering Behavior and Electrical
Conductivity of Gadolinia Doped Ceria, Han M. F., Liu Z., Zhou S., et al., JOURNAL

OF MATERIALS SCIENCE & TECHNOLOGY, Vol. 27, Issue 5, 2011, pages 460-
464.

Lowering grain boundary resistance of BaZrosY203.5 with LINO3 sintering-aid
improves proton conductivity for fuel cell operation, Sun Z. Q., Fabbri E., Bi L., et
al., PHYSICAL CHEMISTRY CHEMICAL PHYSICS, Vol. 13, Issue 17, 2011,
pages: 7692-7700.

Doped Zirconia/Ceria Electrolyte Fabricated at Low Temperature, Liu Z., Lei Z.,

Song S. D., et al., PROGRESS IN CHEMISTRY, Vol. 23, Issue 2-3, 2011. pages
470-476.

Fast-Switching Electrochromic Li'-Doped NiO Films by Ulirasonic Spray
Deposition, Tenent R. C., Gillaspie D. T., Miedaner A., et al., JOURNAL OF THE
ELECTROCHEMICAL SOCIETY, Vol. 157, Issue 3, 2010. pages H318-H322.

Pan 6p. 6: S. Bernik, G. Brankovié, S. Rustja, M. Zuni¢, M. Podlogar and Z. Brankovi¢,
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.

Hurnpas je y:

20.

21.

22.

23.

24,

25.

26.

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

Microstructure and electrical properties of ScyOs-doped ZnO-BiyOs-based varistor

ceramics, Xu D., Cheng X. N., Zhao G. P, et al., CERAMICS INTERNATIONAL,
Vol. 37, Issue 3, 201 1. pages 701-706.

Sodium impurities in ZnO-Bi;03-SbyO; based varistors, Peiteado M., Iglesias Y.,
Caballero A. C., CERAMICS INTERNATIONAL, Vol. 37, Issue 3, 2011. pages 819-
824.

Effects of annealing temperature and Al,O3 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.

Microstructure and electrical properties of Y,0;-doped ZnO-BiyOs-based varistor

ceramics, Xu, D.,Shi, L. Y., Wu, X. X, Zhong, Q. D. GAODIANYA JISHU/HIGH
VOLTAGE ENGINEERING, Vol. 35, Issue 10, 2009. pages 2366-2370.

Microstructure and electrical properties of LayOs-doped ZnO-BiyO; based varistor

ceramics, Xu, D., Cheng, X., Wang, M., Shi, L., ADVANCED MATERIALS
RESEARCH, Vol 79-82, 2009. pages 2007-2010.

Influence of Fe,O3 doping on microstructural and electrical properties of ZnO-PrsOy;
based varistor ceramic materials, Peng Z. J., Fu X. L., Zang Y. X., et al., JOURNAL
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OF ALLOYS AND COMPOUNDS, Vol. 508, Issue 2, 2010. pages 494-499.

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

28. Microstructure and electrical properties of ZnO-Bi,0s-based varistor ceramics by
different sintering processes, Xu D., Shi L. Y., Wu Z. H,, et al., JOURNAL OF THE
EUROPEAN CERAMIC SOCIETY, Vol. 29, Issue 9, 2009. pages 1789-1794.

Pan 6p. 7: Z. Brankovié, G. Brankovié, S. Bernik, M. Zuni¢, ZnO varistors with reduced

amount of additives prepared by direct mixing of constituent phases, Journal of European
Ceramic Society 27 (2007) 1083-1086.
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29. Sodium impurities in ZnO-Bi,03-Sb,03 based varistors, Peiteado M., Iglesias Y.,
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30. Effect on the processing characteristics of ZnO varistors produced using vibratory
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Vol. 1315, 2011. pages 253-258.
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different sintering processes, Xu D., Shi L. Y., Wu Z. H., et al., JOURNAL OF THE
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Pan 6p. 8: M. Zunié, Z. Brankovié, S. Bernik, G. Brankovié, ZnO varistors from intensively
milled powders, Journal of European Ceramic Society 27 (2007)13-15.

[{utupas je y:

33. Influence of Drying on the Characteristics of Zinc Oxide Nanoparticles, Rezende C.
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34. Sintering behavior of ZnO: Mn ceramics fabricated from sol-gel derived
nanocrystalline powders, Bahsi Z. B., Buyukaksoy A., Koseogiu N. C., et al,,
INTERNATIONAL JOURNAL OF MATERIALS RESEARCH, Vol. 100, Issue 5,
2009. pages 708-712.

35. Mechanochemical synthesis of complex oxides, Zyryanov V. V., USPEKHI
KHIMILVol. 77, Issue 2, 2008. pages 107-137.
Pax 6p. 9: M. Zunié, Z. Brankovié, G. Brankovié, D. Poleti, Electrical characterization of the
grain boundary region of SnQ, varistors, Materials Science Forum 518 (2006) 241-246.
L{utupax je y:
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Pan 6p. 11: K. Vojisavljevi¢, M. Zunié, G. Brankovi¢, T. Sretkovié, Electrical properties of
mechanically activated zinc oxide, Science of Sintering 38 (2006)131-138.

Liutnpas je y:

37. Structural characterization of mechanically milled ZnO: influence of zirconia milling
media, Vojisavljevic K., Scepanovic M., Sreckovic T., et al, JOURNAL OF
PHYSICS-CONDENSED MATTER, Vol. 20, Issue 47, 2008. article number:
475202.

38. Electron diffusion in ZnO nanomaterial: An Ac impedance investigation, Rusdi R.,
Kamarulzaman N., Mohamed N. S., Osman Z., Rahman A. A., DEFECT AND
DIFFUSION FORUM Vol. 312-315, 2011. pages 393-398.

Pax 6p. 12: V. Esposito, F. Coral, C. Fonseca, D. Z. De Florio, M. Zunic, R. Muccillo, E.
Traversa, Fabrication of Ce|.xGdyO,.5x Electrolytes with Tunable Dense Microstructures for
IT-SOFC Applications, ECS Transactions 7 (2007) 2093-2102.

Lutupas je y:

39. Nanocrystalline gadolinium doped ceria: Combustion synthesis and electrical
characterization, Dutta A., Patra S., Bedekar V., Tyagi A. K., Basu R. N., JOURNAL
OF NANOSCIENCE AND NANOTECHNOLOGY, Vol.9, Issue 5, 2009. pages
3075-3083.

40. Enhanced electrical conductivity in Ceg79Gdy20C00.0105.5 for low temperature solid
oxide fuel cell applications, Dutta A., Kumar A.,, Basu R. N,
ELECTROCHEMISTRY COMMUNICATIONS, Vol.11, Issue 3, 2009. pages 699-
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1V. PykoBoheme npojexTHMa, OANPOjeKTHMA W 32/1alMMa

Y okBupy npojexata MuHHCTapCTBa HayKe W 3alITHTE XHMBOTHE cpefune Pemybnuke
Cpbuje ON142040 ,,CaBpemeHa MeTal-OKCHIHA €JIEKTPOKEpPaMHKA M TAHKH QUIMOBH’ Y
nepuogy 2009-2010 u Ha TexkyhieM mpOjeKTy HMHTErpaHHX ¥ HHTEPIUCHUILUTHHAPHUX
HCTpaxuBama ,,0-3) HaHOCTPYKTYype 3a MpHMEHYy y €NeKTPOHUIM ¥ OOHOBJEMBUM M3BOPHMA
eHepryje: CHHTe3a, KapaKTepusamuja ¥ mpoliecupame” MMM45007, np Munan Xynuh je
PYKOBOAMO 3ajalliMa BE3aHHM 3a CHUHTE3Y W KapakTepH3aldjy BHCOKO-TEMIIEpaTyPHHX
IPOTOHCKHX IPOBOIHIKA, KA0 MaTepHjalia 32 U3pajly YBPCTHX FOpPHBHUX henwja.

V. Marucrapceke Te3e ¥ JOKTOPCKe Aucepranyje oadpamene v okpupnma nog 1V

V1. Yuenthe v mehyaapoanoj capaymbu

Toxom 2005. u 2006. romure ap Munan XXyruh 6uo je aHraxoBaH Ha Iporpamy
Gunarepanse capanme ca CIOBEHHjOM, a y OKBHpPY Impojekra ,,Pazsoj ZnO Bapuctopa ca
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penykoBanuM OpojeM aguTHBa M ca yHanpeheHMM MHUKpPOCTPYKTYPHHUM U €INEKTPHYHHM
KapakTepucTHKaMa“. Y okBHpy Te Gunarepaie capanme jyiaa 2005. 61o je y pagHoj HoCceTH
Wucrutyry ,Joxed Credan®.

VII. Munubene B IpeJior KOMHCH|e

W3 perasbHO M3HETOT mperiena paja Ap Munana JKynuha jacHO ce BUOM 3HadajHA
MYNTHAUCUMIUTAHAPHA AKTHBHOCT Y HErOBOM HAYYHO-HCTPAXHUBAUKOM pany. Pasznuumrum
Meropama ananuze (CEM W peHAreHcKa CTPYKTYpHA aHANH3a) M3BPINHO j€ KOMIUIETHY
aHAIM3Y BapHCTOPCKOT MaTepujaia Ha OasW HUHK-OKCHAA M Kalaj-auokcuna. [lotoMm cy o
THX MaTepHjana CHHTEpPOBAHmEM Y30paka moOMjeHH (YHKUHOHATHUA BApHCTOpH. 3aTHM je
BapUCTOPCKH MaTepdjal Ha 0asu NMHK-OKCHIA MOABPTHYT MEXaHMYKO] aKTHBALUjH U YOUeH

je 3HauajaH YTHIA] KOjH MEXaHWYKa aKTHBalldja MMa Ha MHKDPOCTPYKTYpPY U €NeKTpHYHA
CBOJCTBa OBOT' MaTepHjaa.

Jp Munas XKyuuh ce 6aBHO CHHTE30M M KapakTEPU3alUjoM MaTepHjana KojH uMajy
OpUMEHY Yy CpeAmETeMIepaTYpHHM YBPCTHM TOPHBHHM hendjama, Kao INTO Cy
BaCep Y0103, Ce1xSmyOs035¢x B Ce1.xGdyOs.95¢x. OBH MaTepujanu, KOju c€ KOPHCTE Kao
YBPCTH €JEKTPOIMTH M Kao KOMIOHEHTe aHOja, ACTAJhHO CYy HCIMTaHH MeTojama 3a
MHKDPOCTPYKTYPHY H €JeKTPHYHY KapakTepus3alldjy, a 3a CBe MaTepujane cy HaheHu
OUTHM&IHH YCIOBH CHHTEpOBama. [IpeMa pacmoJOXHMBHM JIMTEPAaTYPHHM IOJalMMa,
BaCep9Y(1035 je mpBH INyT HENOHOBAaH METOAOM eNeKTpodopeTcke [eno3niMje Ha
KEPMETHY aHony, yuMe je mobujena pynkumoHamHa ropusHa henuja. Takohe cy pazmoTpene
Jaibe MoryhHocTu yHanpehema kapakTepUCTHKa OBOT MaTepHjaa.

3Hayaj HAayYHO-HCTPAXXMBAYKUX AKTHBHOCTH KaHAu#ata HOTBphyjy M o0jaBibeHH
HAay4HM pajioBH, U TO: Y BpXYHCKUM MehyHapoaHUM HacomucuMa 8 panoBa, y MehjyHapo HUM
yaconucuMa 3 paja W 3 caommrema ca MejyHapoIHMX CKyloBa HITamMnaHa y LEIHHU.
Behuny pagoBa KaHZMZAT je peanu3oBao y3 INpEy3NMare 3HAYajHe OATOBOPHOCTH H

CaMOCTAITHOCTH, O YeMy cBefode 6 HaydHHX pajoBa (on ykymHo 11) y xojuma je np Munan
Kynuh opsu aytop.

Wmajyhu y Buny nenokynHe HayuHe pesyirate ap Munana JKynuha, meroBy HayqHy
KOMIETEHTHOCT 3a U300p y 3Bamke HAyYHH CapaJlHUK KapaKTePUINy HOpeA YKYNHOT HMOAKT
tdaxropa pagosa oa 19.466 u cienche BpeTHOCTH MHIMKATOPA:

Osnaka rpyne VkynaH Gp. pagosa BpenHocT uHpMkaTopa VkynHa BpeJHoCT
M, 8 8 64
M:; 3 3
M;; 3 1
M;, 16 6,5 8
YxynHo 84
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KPHTEPUJYMM 3A H3BOP Y HAYYHO 3BAILE HAYYHHW CAPATHUK

norpedan ycaos 0CTBApEHO
Vxynso: 16 VYxynso: 84
Mgt Myet M3+ Mzt Msz+My+ My 2 9 Mo+ Moot M3+ M3+ Ms3+Ma + Mg = 76
M1t M +Ma 1t M+ MpztMpe 2 § M1+ Mg+ Mo+ Mo+ Mpz+Mas = 73

Ha OCHOBY CBCTa H3JI0KCHOI MOXC CC JOHCTH cnenehn

3JAK/JbYYAK

Pezynratu pana ap Munana Kynnha npencraribajy OpUTHHIHE HAYYHH JOTIPHHOC,
¢ o03upoM Ja [0 caja CNEKTPHYHA M MHUKPOCTPYKTYPH2 CBOjCTBA METAI-OKCHAHUX
BapHCTOpa HUCY IpoydYaBaHH y GyHKUHju cTpyKType rpanune 3pHa. Taxohe, BaCeooY (1035
HHj€ [0 cajia IPoydYasaH ca OBOT aclieKTa, OXHOCHO, OJf CHHTE3e JI0 IIPUMEHE 3a NCTIOHOBAHE
METOJIOM eNeKTpoopeTcKe NETIO3NNH]E B 3a CHATE3y KEPMETHHX aHOMHUX cymcTpaTta. Cem
¢GyHIaMeHTANHOT 3HAuYaja y YIO3HABAlkY OBHX MaTepHjayia W OTKPHBamky HETOBHX
MHKPOCTPYKTYPHHX H €JIEKTPHYHHX CBOjCTaBa, Pe3yiTaTH paga Ap Mmunana JKynwha mory
¥MaTH NpaKTH4aH 3HA4aj, KOJjH ce Oorjielia y NPUMEHH JaTHX MaTepujana Kao BapHCTOpa,
OJJHOCHO Ka0 (QyHKI[MOHAHUX CPeIbeTeMIIEpaTypHUX YBPCTUX TOpUBHUX henuja.

IMotpeGuo je ucralin 1a ce Kpo3 CBOjy HAyuHy aKTHBHOCT Ap Muan XXyruh nokasao
Kao apHpMHCaHN HCTPaXkKHBad, croco0aH Kako 3a CAMOCTAIHM TaKO M 33 THMCKH Hay4HO-
HCTPaXXHBAYKH pal.

Hayuny peneBaHTHOCT pe3ynrara CBOT HAy4YHO-HCTPaXHBAYKOT paja y o0nacTu
HayKe 0 MaTepHjannmMa, kanmunar ap Mmiad JKyuuh ripe csera je qokazao myOnuKoBameM §
paZioBa y BPXYHCKHM H 3 pama y MehynapomHuMm dacommcuma, a mopen Tora mMma u 19
CaoMInTeHha Ha Mel)yHapoAHIM HayYHHM CKYTIOBHMA, OJf KOJUX Cy 3 INTamiaHa y nenuHd. [lp
Munan Xynwh je npsu ayTop y 6 HayuHHX pamoBa of YKymHO 11 myOIMkOBaHMX Hay4HUX
pazoBa M Kao jelaH OJ IOKa3aTe/ba KBANMTETA YacOMHCa Y KOjUMa CY HETOBH PAaJOBH

o0jaBIBeHN jecTe YKynmaH uMnaxT daxrop ox 19.466.
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Henosura ananm3za HaydHor pdompuHoca Ap Mwmnana JKynHuha, wucTpaxuBava
capagHuka VIHCTUTYTa 338 MYJITHAACHAIUIAHAPHA HCTPaXUBaEha, IO KPUTEPHjyMUMa KOJH Cy
IIPONMUCAHN 3aKOHOM O HayYHO-UCTPaKMUBAYKO] AeTaTHOCTH U [IpaBUIHHUKOM O MOCTYIIKY U
Ha4yMHy BpEJHOBamba U KBAaHTHUTATMBHOM MCKa3WBamy HAayJYHOMCTPAXKHMBAYKHMX pPe3ylTaTa
HCcTpakuBaya MuHHCTApCTBA IpocBeTe U Hayke PemyOnmke CpOuje, mokazyje OnpaBaaHOCT
ETOBOT HM300pa y 3Bame Hay4YHH capajHuK. M3 THX pa3nora KoMHCHja ca 33J10BOJECTBOM
npeanaxe Hayunom Behy WMHcTuTyTa 3a MyNTHAMCHUIUIMHApHAa MCTpaKMBama Jla JOHECe

IIPEJUIOT OJUIYKE O CTUIalkhy HAyYHOT 3Bakba HAYYHU CApaOHUK 3a xkanouoama op Munana

AKyHnuha, uctpaxusaia capaJHHKa.

YJAHOBH KOMUCHUJE

ngaﬂt}?lcol//‘&ha%m}@w’op
J

Hp 3opuna Mapunkosuh CtanojeBuh, BUIIH HAyIHH
capagHuK, IHCTHTYT 3a MyJITHAACUILIAHAPHA UCTPaXKHBabha

Hp Hejan Ionetu, penosau mpodecop,
TexHOJIOmKOo-MeTaTypIIKy QaKyaTeT

Uy pltic

Hp Mapua Becna Hukosuh, Bulitd HaydyHU capaJHUK,
HHcTHTYT 3a MyNITHINCHILINHAPHA HCTPAaXXNBaba
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