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HHCTHTYTA 3A MYITTHIUCIUMILINHAPHA HCTPAYKUBAIHLA
YHUBEP3UTETA Y BEOT'PALY

Ha ceguwmm Hayusor Beha HMuctwryra 2a  MyNTHINCUMIUIMHADHA HCTPOKUBAEA
Vuumsepaurera y beorpaxy oz 31.01.2014. rommme oppehenn cmo y Komumewmjy sa oueny
HCIYEHCHOCTH YCIOBa 3a H300p y 3Bame HaydyHOr casetHHka, Ap Jluanje Manumh, Buier
HayuHor capagauka UHcrutyra texunuxnx nayka CAHY. Ha ocHOBY pasMarpama TPHIOKEHE
JokyMmeHTauwje nogaocuMo Hayurom sehy cnenehu:

N3BEIITAJ

I. buorpadcku noaann

Hp Jlugwja Manuwh pohena je 18.8.1968. y 3ajewapy. 3appumina je HEOPTraHCKO XEMH]CKY
TEXHOJIOTH]Y Ha TexHuuxoM Gakyrrery v bopy, Ywmusepsurer vy beorpagy. Kao crumenmucra
PerryGnuuke (Qonzmaimje 3a pasBoj YMETHHYKOr M HAaydHOT TOMIagka OWna je aHraXOoBaHA Ha
MPOJEKTHMa ¥ MATHYHO] HAYYHO] OPTaHM2LH]H Ka0 UCTPAKHUBAY CTHITCHANCTa ¥ ieproay ox 1992, mo
1996. romune. Iocmexummomcke cryauje Ha Texwmakom dakyrrery y Bopy, ¢cMep HEOPraHCKO
XeMujcka TexHojgorwja sappumna je 1996, (Marmcrapcka Teza: CuHTe3a M KapakTepH3aumja
CYTIEPIIPOBOIHOT Bil‘Iglé’bms1"2Ca2Cu3(_')X okcmaa). HokTopcky AWceEpTandjy IOL — HACTIOBOM:

“JlupuroBaHa CHHTE3a2 HAHOCTPYKTYPHHX OKCHIHHX IIpaxoBa ca TICAMINTA Pa3Boja MaTepHjalia
sajatUx cBojcraga’ onOpanmnma je 17.02.2004. y Ilentpy 3a MyNTRANCIHIUIHHAPHE CTYAHjE
Vuusepsurtera y beorpany.

V oxBHpY DOCTHOKTOPCKOT YCBpIIaBama OopaBHia je Buiue myra Ha Pontificia Universidade
Catolica do Rio de Janeiro majnpe kxao crunesaucra MHHHCTApCTBA 32 Hayky (2006-2007), a satam u
Kao crunenaucra opasuiuckux Gorxosa 3a Hayky FAPERJ u CNPq (2008, 2009-2010, 2013).

Jp Jeamja Manuuh je Guna monasuuk xypcesa LATGROWTH (Latin American Summer
Scool on Crystal Growth - Madrid, 2002) u TOPAS (Software TOPAS Academic 4.1 ~ Rio de
Janeiro, 2006).

3anocnena je y MHECcTHTYTY TexHHukpuX Hayka Cprcke akaieMuje HAYKa B YMETHOCTH O
15.12.1996. roawse, Hajpe Kao HCTPAKUBAY capagHuk - 10 2004, a 3aTuM ka0 HAyIHU CApatHUK - A0
2009, kanga je oxnykoM MUHHCTApCTBa 33 HAYKY M 3aLITHTY XKUBOTHE CPEAMHE NOOMIA 3BAHE BUIIK
HayuHu capaiHuk (O6poj omnyxe Mumucrapersa 06-00-69/911, ox 14.10.2009). Axraxosana je Ha
npojeKTHMa MHUHHCTApCTBa NMPOCBETE, HayKe B TeXHOoIomKor paseoja Penybmuke CpOuje 3a obnact
OCHOBHUX HCTpaxkupama y xemuju (172035 Pamuonansu au3ajH ¥ CHHTE3a OMONOIIKE AKTHBHUX U
KOOPAMHALMOHMX  jeauWmema M (QYHKUHOHATHMX  Martepujana, penesantHux vy (Owmo)
HaHOTeXHOMOrMjK') M MHTerpHcaHUX HHTCPAUCUMILTMHAPHUX HeTpaxusama (45020: Marepujann
PEAYKOBAHE AMMCH3MOHAJIHOCTH 32 ©(QMKACHY amCOpILH]y CBETNOCTH M KOHBEP3H]Y EHEPrujc).
Hanazu ce y Al xareropuju uctpaxusada. KoopausaTop je nporpama MeljyHapoXHe Hay4He capalibe
nedurucane YroeopoMm o capaimH y obmactu KynType, obpasoBama u Hayke mamely Faculdades
Catolicas — Pontificia Universidade Catiolica do Rio de Janeiro (Bpasun) u MHCTHTYTa TEXHHIKHX
Hayka CAHY (Cpbuja) normmcanom jyra 2008.roquse.

Kao ayrop wmu xoayrop ap Jlumuja Manuuh je mo cama nybmukosana mpekxo 150
6ubmmorpadckux jeauHNNa, oA yera 56 paxosa y Mel)yHapOIHHUM JacONMCHMa, a IUTHpaHa J& TIPeKO
200 nyra. Koaytop je 2 maTeHTa KOjH Cy peanm3oBanu Ha MehyHapomHoMm HuBOY. PerenseHt je
BenHKor Opoja pagopa 00jaB/beHUX ¥ OpOJHUM HACONMCHMA, KaKO Y MEfYHAPOAHUM TaKO U AoMaliuM.
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I1. HayuHo HCTpaKUBAUYKH Pajx

Hp Jlumuja Manunh je on 3anmocnema y UacTuTy Ty TexHnakux Hayka CAHY ydecTBoBana Ha
npojekTuMa koje je puHancupaso MunucrapcTBo 3a Hayky Pemy6muke Cpbuje: 02E12 — IIpornosa
CBOjCTaBa MaTepHjaja ca [MJICAMLITa TpHUjale CUHTE3a-CTPYKTypa-cBojctBa (1996-2001), 1832 —
CuHTe3a (yHKIMOHATHUX MaTepHjaja ca IJIeOUIITa TeTpane ''CHHTe3a—CTPYKTypa-CBOjCTBa-
mpumena" (2002-2005), 142010 — CwuHre3a, KapakTepu3anija W aKTHUBHOCT OPTaHCKHX W
KOPJIMHAIIMOHUX jeAWICHha M WUXoBa npuMeHa y (0umo) HanotexHosoruju (2006-2010),
UCTPaKUBAUYKO-Pa3BOJHOM TMPOjEeKTY W3 JIOMEHAa CHHTe3€ M KapakTepu3anuje (QyHKIMOHATHHUX
MaTepujana, Koju je punancupara Hapogna 6anka CpOuje- 3aBox 3a m3paay HOBYAHHIIA W KOBAaHOT
HoBua, Tomuuaep ox 2011-2013 (Cunresza ,,ANTI-STOKES-UP CONVERTER®- ,FOSFORNIH*
(UCP)- marepujana y aruidkanyjaMa CUTYpHOCHE IITaMIle), Kao M BHUIIE Mel)yHapoIHUX mpojexaTa
(NEDO, COST, ounarepana ca Hemaukom). TpeHyTHO je aHra’koBaHa Ha MpojekTuMa MuHHCTapCTBa
MIPOCBETE, HAYKE W TEXHOJOIKOT pa3Boja PemyOmmke CpOuje 3a 007acT OCHOBHUX HCTpPaKMBarba —
Xemwuja (172035: PanpoHanuu qu3ajH U CHHTE3a OMOJIOMIKH aKTUBHUX U KOOPAMHALIMOHHX jeIUbCHa
U (QYHKOIHOHATHUX MarepHjaia, pelleBaHTHHX Yy (Omo) HaHOTeXHOJOTHjH ) m MHTerpmcaHmx
WHTEPIAUCIUIUIMHAPHUX HcTpaxuBama (45020: Matepujanu peayKoBaHE AMMEH3MOHAIHOCTH 3a
euKacHy arcopIujy CBETJIOCTH M KOHBep3Hjy eHepruje). KoopaunaTtop je nporpama melhyHapoaHe
Hay4yHe capalme AeuHucaHe YTOBOpOM O capaimu y o0jJacTu KyJaType, oOpa3oBama U HayKe
m3mely Faculdades Catolicas — Pontificia Universidade Catiolica do Rio de Janeiro (bpasun) u
Wucturyra Texunukux Hayka CAHY (Cp6Ouja) 3a obmact Hayke o marepujamuma ox 20.06.2008.
TOAMHE, Ka0 U capajime Y o0JIacTH pa3Boja M MpUMeHe ypehaja 3a aToMu3auujy y NpoLecy CHHTeE3e
HaHOCTPYKTYpPHHUX IIpaxoBa Je(GUHUCAHOT YTIOBOPOM O IIOCJIOBHO-TEXHHYKO] capaamu H3Mehy
[Ipusme 1.0.0. — Kparyjesan u MucturyTa Texanukux Hayka CAHY (6p.431-1, o1 31.10.2012).

Jocanammy Hay4dHO HcTpaxkuBadku pag ap Jluamje Manunh Omo je y obnactu Hayke o
MaTepHjannMa, Ipe cBera y 00JacTy CHHTE3€e U KapaKTepH3alrje OKCHIHIX HaHO(a3HIX MaTepujaia
ca BEJIMKMM OJHOCOM IOBpIIMHE NpeMa 3alpeMUuHHu (yITpa-TUCIEep3HUX M HAHO IPaxoBa, TAaHKUX
¢uiIMoBa M KOHCOJNIMAOBAHMX (OpPMHU) KOjHU UMajy NMPHMEHY Y CHEPreTHIH, ONTOCICKTPOHHIU H
katanu3u. Crnenuduyne o0JacTH HWEHOI HAyYHO HCTPaKMBAUKOT paja cy: pa3Boj Iporeca
KOHTpOJIMCaHe CHHTE3e HaHO(pa3HUX MaTepHjalia peakiyjamMa y aepocoily — METoNa spray pyrolysis
(Momu¢uKanmja npeKypcopa, IpoydaBame Mpoleca HyKJIealnje H pacTa KpucTaia, IpeHoca Mace H
TOMJIOTE, arjJioMepandje W Ccerperaiuje TOKOM XETepPOreHe peakidje Trac-TeYHO-YBPCTO Y
BHIIICKOMITOHEHTHUM CHCTEMHMa, KOHTpOJIa MOP(OJIOTHje KOMITO3UTHHUX IIPaxoBa), pa3Boj HOBUX
TEXHOJIOIIKMX IIOCTyMaKa CHHTEe3e Yy Luby JoOHjarba uecTHla JAcuHHCaHE MOPQOJIOruje
(emextpocnpej, Pirosol, xuaporepmanHa cHHTE3a © CyOJMMAalUOHO CYIICHE), AeUHHCAIE
MeXaHHM3aMa HaCcTajalba HAHOUYCCTHI[A W IHUXOBA CAMOOpPraHM3alfja, pasBHjalkbe XHOPUIHHX
OpPraHCKO—HEOPTraHCKUX HAHOCTPYKTypa ca HOBHM (YHKIMOHAJIHUM CBOjCTBHMA, IPOy4aBambe
MEXaHUu3Ma (bOpMI/IpaH)a OINTUYKHW AaKTUBHUX HWHKAICYJIUPAHUX HAHOYCCTULIA NPUMCHJBUBUX Y
OMOMEMIIMHYU U CTPYKTYPHA KapakTepasalyja MaTepujaia JoOMjeHHX HaIpe]] HaBeJeHNM MeToama
CUHTE3€e, Ka0 1 MEXaHWIKOM aKTHUBaIlHjoM, TIpoIlecuMa eKc(horjarije u jOHCKe H3MEHe.

Hp Jlugmja Manumh ce g0 cama Kao ayTop WM KOAayTop IojaBibyje y Bume ox 150
OoubnmorpadcKux jeAWHUIA U3 Hay4dHE 00JIACTH KOjoM ce 0aBH M TO: y yacomucuma melyHapogHor
3Ha4aja 56 (20 HakoH M300pa y 3Bamk-e BUIIM HAYYHH CAPaTHUK), Y YaCOMHCHMa HAIIMOHAITHOT 3Havaja
9 (2 naxon u3b0pa y 3Bamke HAyYHU CapaJHUK), Ha MelyHapomuuMm koHbpepenuujama 114 (38 HakoH
n30opa y 3Bambe BUIIM HAyYHU CapajHMK), Ha aomahium koHdepeHiujama 30 (4 HakoH u300pa y
3BamE¢ BUILUM HAYYHH CapajHUK), 2 mperjenHa paga y MoHorpadujama (1 mornasibe y MoHOrpaduju
Boaeher melhynapoxHor 3Hauaja u | mornaBike y MoHorpaduju Bogeher HanmoHamHOT 3Ha4aja) U 2
naTeHTa pealn3oBaHa Ha MelhyHapoaHoM HHMBOY. Benmku Opoj myOnmkanuja npaheH je W BETHKHM
opojem nutara (Web of Science: 277 uurara ykynHo, on yera 203 6e3 ayrouurara; Scopus: 346
murTaTa yKymnHo). CBY paJjoBH KaHAWAATa Cy MMO3UTHBHO IIUTUPAHH, a BpeIHOCT MHIeKca h je 9.

Uiman je Komucuje 3a Hanotexnonoruje Mucturyra 3a Crammapam3amujy u Cekperap je
Hayunor Beha MucturyTta Texunukux Hayka CAHY. Ipencennuk je Ceknuje 3a HaHOMAaTepujaje
Cprickor KepaMUiKor JAPYIITBA.
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the Book of Abstracts, May, 10-11", 2012, Belgrade (ISBN 978-86-915627-0-0)

- Member of Scientific Committee and Program coordinator in Organizing Committee
- Co-Editor of the Program and the Book of Abstracts

The Second Serbian Ceramic Society Conference, Advanced Ceramic and Application II,
Program and the Book of Abstracts, 30" Sep - Oct 1, 2013, Belgrade (ISBN 978-86-915627-1-7)
- Member of Scientific Committee, Program coordinator in Organizing Committee

- Co-Editor and Technical Editor of the Program and the Book of Abstracts

Pan y Bogehem yaconucy HanuonasaHor 3Hayaja M5S1 (2)

65.K.Marinkovic, L.Gomez, M.Rabanal, L.Mancic, O.Milosevic, Aerosol route in processing of
nanostructured phosphor materials, Processing and Application of Ceramics, 4 [3] 2010 163-173

PanoBu y yaconucuma HanmoHaJHor 3Havyaja M52 (1,5)

66. Z. Marinkovi¢ Stanojevi¢, L.Man¢ié, T.Sreckovi¢, E.Markiewicz, B. Andrzejewski, B.
Stojanovic: ,,Struktura i svojstva multiferoika na bazi BiFeOs*, Bakar 37, 2 (2012) 1-10.

YpehuBame HayyHOr Yaconuca HAMOHAJHOT 3Ha4aja M56 (1)

Unan ypehuBaukor ondopa HayyHOT yaconuca http:/www.mininginstitutebor.com

IIpenaBame no nMo3uBYy ca CKyna HAMOHAJHOI 3HaYaja mramnano y uejaunun M6l (1,5)

67.Lidija Mancic, Olivera Milosevic, Bojan Marinkovi¢, Paula Jardim, Fernando Rizzo, Kontrola
morfologije 1D nanomaterijala dobijenih hidrotermalnim tretmanom rutilnog peska, rad po
pozivu - 30opHuk pagosa sa 53. Konferencije ETRAN-a, Vrnjacka Banja, 15-18.jun 2009.

IIpenaBame 1o MO3MBY ca CKyNa HAMOHAJHOI 3HAa4Yaja mramMnaHo y uzsoxy Mo2 (1)

68.Lidija Mancic, Olivera Milosevic, Bojan Marinkovi¢, Paula Jardim, Fernando Rizzo, Kontrola
morfologije 1D nanomaterijala dobijenih hidrotermalnim tretmanom rutilnog peska, rad po
pozivu - Zbornik apstrakta CD sa 53. Konf. ETRAN-a, Vrnjacka Banja, 15-18.jun 2009., pp. 61

Caonmreme ca CKyna HAIMOHAJHOT 3HaYaja murammnano y ussoay Mo4 (0,2)

69. Z. Marinkovic Stanojevic, T. Sreckovic, L. Mancic, B. Stojanovic, Microstructural
charactersation of mechanochemically synthesized BiFeO; 4. Srpski kongres za mikroskopiju,
11-12. oktobar 2010, Beograd, Srbija, Program i knjiga prosirenih abstrakta, p.55-56

70.Vesna Lojpur, Lidija Mancic, Maria Eugenia Rabanal, Miroslav Dramicanin, Olivera Milosevic,
Uticaj termic¢kog Zarenja na strukturne, morfoloske 1 opticke karakteristike Y,Os:Er, Yb dobijenih
sprej pirolizom, Peta radionica fotonike, Kopaonik, 10-14.03. 2012, Zbornik abstrakata, str. 12
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KBAHTHUTATHUBHA OLIEHA PE3YJITATA HAYYHO UCTPAYXKUBAYKOI' PAJIA

IIpuka3 KBAHTHTATUBHUX MOKA3aTe/ba HAYYHO-MCTPAKMBAYKOT pajaa

Hp Jlupuja Manuuh je y mepuony on mpeTXOAHOT M300pa y 3Bambe¢ BUIIN HAYYHU CapaIHUK
aytop wim koayTtop 70 OmOmmorpadckux jenvHUIA W3 HaydHe oONacTé KojoMm ce 0aBu u TO: 20 y
yaconucuMa Mel)yHapoaHOT 3Hauaja, 2 y 4acolMCUMa HAI[MOHAIHOI 3Hauaja, 44 Ha MehyHapoaHUM
KoH]epeHuujama, u 4 Ha foMahuM KoH(pepeHnrjama.

HcnymeHOCT KBaHTHTATHBHUX 3aXTeBa 3a M300p y 3Bame HAy4YHU CaBEeTHHK np Jluauje
Manuuh, 3a 00JacT IPUPOJHO MAaTEMATHUKHX Hayka, mpema [IpaBUIIHHMKY O MHOCTYNKY W HAYMHY
BpE/IHOBamha U KBAHTHUTATUBHOM MCKa3WBakhy HAYYHOHCTPAXKMBAUYKHUX pe3yJliTaTa UCTPakUBada, BUIH
ce u3 cienehe tadene:

Ocmeapene epeonocmu Koegpuuujenma M 00 uzoopa y 36arve Ui HAyUHU CAPAOHUK

Kareropuja pagosa [ToTpeban MUHIMYM 32 3Bam-E OctBapeHo mocne u3bopa y 3Bame
HAYYHU CaBETHHUK BUIIIA HAYYHHU CAPATHUK
YkynHo 65 177.4
M10+M20+M3 1+ 50 M21: 16 x 8=128
M32+M33+M41+M42+ M22:1x5=5
M51 > M23:3x3=9
M28:1x2=2 149.,5
M32:1x15=1.5
M33:2x1=2
M51:1x2=2
M11+M12+M21 35 M21: 16 x 8=128
+M22+M23+M24+M24 M22:1x5=5
+M31+M32> M23:3x3=9 1433
M32:1x1.5=1.5

C o03mupoM 11a je 3a n300p y HAyYHOT CaBETHHKA MOTPEOHO /1a KaHAUAAT MMa IyOJIMKOBaH jeaH pai
kareropuja M41-45 uiau M51-52 Ha cpricKoM je3UKY WIH je3MIIUMAa HAMOHAJHUX MambHHA, 1P
Jlunuja Manuuh ncnymaBa U Taj yCIIOB jep UMa 1o jefa panx karteropuje M51 u M52,

Ykynue ocmeapene epeonocmu xoegpuyujenma M

Jo u300pa y 3Bame BUILU HAYYHH CapaJHUK 186,2
[Tocne n3bopa y 3Bame BUIIN HAYYHU CapaJHUK 177,4
YKyIHO Y KapHjepu 363,6
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Ykynne epeonocmu umnaxm gpaxmopa (IF)

Jlo u360pa y 3Bame BUIIM HAYYHH CapaTHUK 37,535
[Tocne n3bopa y 3Bame BUIIM HAYYHU CapaJHUK 39,917
YkymnHoO y Kapujepu 77,452

Kparka ananu3a HayyHux paaosa u3 rpyne b koju cy o0jaB/beHM HaKOH u30opa y
3Bame Buim Hay4yHM capagHUK

Y pagoBuma 1 u 7, kao U KoH}epeHOHjckuM caommrTemuma 23, 33 u 43-45 npahen je
pa3Boj ¢daza y UepUjyMOM JONHPAHUM YECTHIAMA HUTPHjyM-ayMUHHUjYM-OKCHIa JTOOHjeHUM
peakijom y aepocony kopumhewmem DTA/TG, FTIR, SEM, TEM, HRTEM, SAED, EDS, XRD u
PL meroma. ¥ paay 1 nmomumepnu npexycopcku pactBop EDTA/EG u oarosapajyhux HHTpaTHHUX
COJI, KOJH j€ YATPa3BYYHO PACTPIIEH W yBEACH y IEBHH IPOTOYHH PEAKTOP CTPYjOM aproHa Ha
temmepatypu 600 °C, 06e36ehyje yanbopMy Hykieanujy u Hactanak umncre YAG:Ce'™ dase Hakon
JI0JIATHOT TEPMUYKOI TPETMaHa CHHTETHCAHWX YeCTHIa y Ba3ayXy oxa 3 cara Ha 1000 m 1100 °C.
JleTaspHa MOPQOIIOMIKO-CTPYKTYpHA aHAIA3a j€ TToKa3aia 1a Cy HacTaie dectuie penmununHe ~500 nm
y CTBapH KJIacTepH MOHOKpHCTayia rpaHata BeianuuHe 40 x 80 nm y KojuMa je JOILIo 10 ACTUMHYHE
CyICTUTyUHje HTpujyma mepujymoM. OAcycTBo nedexara y KPHCTAHO] CTPYKTYpH TpaHara H
MIPHUCYCTBO LIEpPHjyMa JOBOJIH 10 jaKe EMHUCH]e CBETIOCTH TajlacHe IykuHe 521 nm (KyTo-3eJIeHH J1e0
criektpa, 470-670 nm) ycien npenaza modyheHux ereKTpoHa ca 2Dj HUBOA HA OCHOBHH “Fs;7, joHa
Ce**. 063upom 1a je uncra YAG:Ce®" (aza no6ujena mo mpsu myT Ha oBaj HauuH, paz 1 je 10 cama
nutupad 17 nyra. Umajyhu y BuIy excTpeMHO Benmke Op3WHE 3arpeBamba Kalld TOKOM pasliarama
MIPEKypcopa TOKOM PEaKITHOHOT pacIpIliBama, y paay 7 cy neuHHCaHn yClIoBH cTadbmincama Y AP
MeracTabuiHe (ase UCIUTUBAHOT cucTeMa. Pasmarame aepocona Ha 900 °C y3 moJaTHH TEPMHYKA
tpetMman yectria Ha 900 °C (1 h) y komOunaiumju ca HarmuMm xnalewem renepuiie uncty YAP da3y,
JIOK HIDKE TeEMIIeparype aeKommosunuje acpocoia o 550 °C u xyxu tepmudku tpetMan Ha 1000 °C
nososie 10 HactaHka uucre YAG ¢aze. Illupu omcer ucTpakuBama MOKazyje Ja ce y OCTaUM
cinydajeBUMa n1o0ujajy uectune nonudasnor cactaBa YAP-YAM-YAG. /[lerassHa CTpyKTypHa
aHanM3a JoOHMjeHNX PaxoBa je yKasaaa Ha MPOMeHy Besa ycien yrpamme Ce’ y kprcranny pemerky
okcuga m3 cuctemMa Y,0s3;-Al,0O; m mocTojame NMpUMapHUX HAHOKPUCTAIHWTA BEIMIMHE HEKOJIHMKO
JeceTuHa HaHoMeTapa y cepuannm dectuniama BenudauHe 200-800 nm (3aBUCHO 0o TeMIiepaType).
3060r cBor Op30r CBETJIOCHOT OJ3WBa HAKOH NMOOyhHBama M3BOPOM CBETJIIOCTH TallacHe IykuHe 297
(YAP), ommocHo 450 nm (YAG), o0c ¢da3e wumajy 3Ha4YajHy CIUHTHJIATOPCKY MPHUMEHY Y
CHHXOTPOHCKHUM E€KCIIEpUMEHTHMA, TOMOrpaduji U KamepaMa ca raMa 3pamima.

MexaHoxeMHjcka cuHTe3a MyinTudepornka OusmyT-maHranuta (BiMnOs;) mpoywaBana je y
panoBuMa 2 u 6, kao U KoH(pepeHUHjcKkUM caonmmTemuma 24, 27, 34, 47, 52 u 53. Pag 2 je 6uo
NpBH 00jaBJbEHH pajl Ha TeMy MEXaHOXEMHjCKe CHHTe3e jeqHodaszHor BiMnO; y mnanerapanom
MIIMHY KOja je yCIeIHO M3BEJCeHa, IITO je MPaKTUYHO HajBaXKHHUjU pe3yiaTaT oBor pana (7 uurata). Y
yCcllOBUMa MexaHoxeMmHjcke cuHTese BiMnO; kpucramuime y pele 3acTymbeHOj TeTparoHajHO]
crpykrypu (P4mm  a=3.923A u ¢=3.920A) ca BemmumHOM KpucTamuTa oko 17 nm. Bemmku yneo
amopdHe (daze, koja ce cMamyje ca IOpacTOM BpeMeHa MIICBEHa JOBOIH HAJIpe A0 KpUCTANU3aIHje
gucror BiMnOs, a 3atum u no ¢opmupama cekyHaapHuX (aza HakoH 720 mmHyTa. PesynraTtu
Mepema crenn(uuHe MOBPIIMHE YeCTHIIA CPEelb-e BENUIMHE O 5 10 8 Um [ajy BpeAHOCTH u3Mehy
1.4 u 2.7 g/m*. Bpegnoctn daxropa armomepaunje (Fag) mamehy 13 u 19, ykasyjy Ha jake Bese
mMely dectria yHyTap arioMepara, MpakTHIHO TOCTOjamke XEMH)CKHUX Be3a, CTOra X je KOPEKTHH]je
cMmarpatu arperatuma. Kopenamuja CTpyKTYpHUX M MarHeTHHX cBojcraBa BiMnOj; mpukazanu cy y
pany 6. Oncexxnum HRTEM anamm3zama moTBphieHa je mpemyiokeHa TETPAaroHAJIHY KpHCTalTHA
crpykrypa. [lokazano je ma kpucranusanuja BiMnO; mounme yHyTap amopdHe (haze cMerie okcuma,
HE Ha TOBPIIWHHM, INTO JOBOIU JO CTBapama TUnH4YHe "jesrpo-omorau" (core-shell) ctpykrype.
Hucko-temnepaTypHa MarHeTHa Mepema IOKadyjy TUNHYaH (epoMarHeTHH H3IJIe], OOK jacHa
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paznmuka mmelly FC u ZFC marHetnsanuje ykasyje Ha HEMOTIYHO MarHeTHO ypeheme. YTBpheHu
(depomarnetnu npenas Ha Tc ~ 66 K, kao u BpenrHocTn ocranux napamerapa (He, Mg, 6, t) nokasyjy
Bel)y carjacHoOCT ca BpeAHOCTMMa M3MEPEHHM 3a TaHKe (uiIMoBe Hero ca BpemHocTHMa Kon bulk
MaTepujana.

Yrunaj yBohema momanata (La u Sr) Ha CTpyKTypHE M MarfHeTHe kapakrepuctuke BiMnOs
npoyd4aBaH je y KoH(epeHUujckuM caommrewuma 35, 39 u 40. [Tonmukpucranau y3opuu BiMnOs,
BigoLagMnO;, BiggeSro;MnO; and BigglagosSroosMnO; cuHTeTHCAHM Cy MEXaHOXEMHJCKH Y
TUTaHETapHOM MIMHY ToKoM 360 muHyTa. TeTparoHanHa MEpOBCKHTCKA CTPYKTypa Koja oJroBapa
P4mm kpucranorpadckoj rpynu notsphena je XRD ananuzom u y oBUM y3opuuma. YTBphHO je na
nonupame Sr, ka0 u La m Sr moBogm no moBehawma yaena kpuctanne ¢asze xesbeHe (asze
mynTtudepouka, nok mponupame La mosehaa yneo amopdue ¢ase. Kopumhemem nporpama Tomas,
M3padyHara je MpoceyHa BeIMYMHA KPUCTAINTA Koja je y orcery 17-22 nm y 3aBUCHOCTH O] cacTaBa
Matepujana. HRTEM ananu3za noteplyje 3aapkaBame "core-shell" cTpykType HeomupaHux y3opaka.
MarHeTHa Mepema Moka3yjy (epoMarHeTHO TMOHAIIake IOMHPAHUX Y30paka HCHoj oapeheHe
temrrepatype (Tc < 75 K). Jlonupame ca La cHmkaBa TeMIepatypy MarHeTHOT TIpeiia3a U MPUINIHO
penykyje MarHeTusanujy 3acuhema (oko 25%) y nopehemy ca HemonupaHuM y30pkoM. HicToBpeMeHo
nomupame ca La u Sr He3HATHO CHM)KAaBa TeMIIEpaTypy Mpeia3a W 3HauajHO moBehaBa MarHeTHU
MoMomeHat (0ko 35%). Jlobujenn pe3ynTatu ykasyjy Ha 3Ha4ajaH yTUILA] CTPYKTYpHE HeypeheHoCTH
1 JIOKaJTHe HEXOMOTEHOCTH Ha MarHeTHa CBOjCTBA Y UCTPAKUBAHUM CHCTEMHMA.

PanoBu 12 u 66, kao n koH(epeHIHjcKa caommTema 25, 26, 28, 38, 41 u 69 naje npukas
MeXxaHoXeMHujcke cuHTe3e OmsmyT-¢epura (BiFeO;) m marHeTHa CBojcTBa OBOT Marepwujaja.
dopmupame BiFeO; 3anounme Beh Hakon 60 MuH cuHTe3e, qa 0M HakoH 240 muH modujern BiFeO;
MaTepujai capkao Husak yuaeo Bi,0,CO;, Fe,O; u Bi;0;. XRPD, SEM u EDS ananuzom ytephena je
KOHTaMHHaluje y3opaka Fe jonmMa wm3 mumHa, koju ytuuy Ha BiFesO9 (~ 5 wt%). AHannzom
PamanoBux momoBa yTBplheH je 3HAUajaH yaeo BaKaHIHja KHCEOHHWKa Koje TMPOAYKYjy KoieOame
Banenue Fe usmely 3" u 2" crama, Memajyhu nyxuny Fe-O Besa y FeOy okTaenpuma U BpeJIHOCTH
Fe-O-Fe yrnoBa, mro ce y Kpajib0j HHCTaHIM pedrexTyje Ha (ppekBeHIje BUOpannja MOIOBa KOjU
YKJBYYjy jOHE KHCEOHHKA.

Pax 4 u xondepennujcko caonmreme 31 nparu mpounec Hacrajamba NiMn,O,; TokoM
MeXaHMYKE aKTHUBalMje CMEIIe OKCHAa HUKJIa M MarHe3ujyMa y BHCOKOCHEPreTCKOM IUIaHETapHOM
minHy (5-60 MHH) M cHHTepoBame no0MjeHmx mnpaxosa (1100 °C, 60 MuH) HAaKOH IIPECOBambA.
Mepeme eNeKTpUYHAX KapaKTepHCTHKA je TIOKa3alo 3HayajaH yTHUIla] MIIEBEHha HA MUKPOCTPYKTYPY
WCIUTUBAHMX y30paka. MakcuManHa MpoMeHa JHeJIeKTPHYHEe KOHCTaHTe U TYCTHHE yTBpheHa je Koj
ucIpecaka IOOWjeHUX TPecoBameM IpaxoBa MIIEBEHHMX 45 MUH, 3a KOj€ je JOKa3aHO IMPHUCYCTBO
KHCEOHHYHHX mymubnuHa 1 Mn*" y crpykTypn. CuHTesa oBor Marepujana je of 3Hauaja 3a W3pamy
TEPMUCTOpA Ca HEraTUBHUM TEPMUYKHM KOS(UIHMjEHTOM KOjU Halla3e LIMPOKY IpPHUMEHY Yy
WHAYCTPHUjH.

Pesyntatu cuHTese chepuyHUX HEArJIOMEPUCAHUX CYOMHKPOHCKHMX 4YecTHLAa YHH(DOPMHE
Mopddosoruje 1 pazHor cactaBa METOJOM PEAKIIMOHOT pacHplinBama (Spray pyrolysis) y pa3inuauTum
ONTUYKK aKTHUBHUM CHUCTEMHMa TNpUKa3aHa je y pamgoBuma 3, 8, 11, 14, 15, 17, 20, kao u
KoH(pepeHuHjckuM caommremuma 22, 23, 29, 48, 50, 54, 55, 58, 60 u 70. Kopumhemem
SEM/FSEM, TEM/HRTEM, SEAD, EDS/EDAX, XRPD, FTIR u PL anamu3a moka3zaHo je na je
ONITUMM3ALIMjOM IapaMeTapa OBOT Ipoleca Moryhe 1o0OMTH YecTuile BeJMKe crenu(UiHe MOBPIINHE
ca yHampel Ae(UHHCAaHOM KpHCTAIMHUYHOIINY, KOHTPOJHMCAHOM KOHLEHTpauujoM aedekara u
XOMOTEHOM PACIONEeIOM JoNaHaTa y PeIIeTIi OCHOBHOT MaTrepHjaia 4mMme ce oOesbeljyje  ycko
neuHUCAaH CBETIIOCHU OJ3UB Ca MPOJYKCHUM BpeMEHOM KHBOTa. Y,0;, Kao Marepujan Koju ce
OJUINKYj€ BEJIMKUM E€HEPreTCKUM MPOLENIOM, MaJIoOM €HeprujoM (OHOHA, U3PA3UTOM TEMIIEPaTyPHOM
U XeMHCKOM cTabmiHomhy, momupaH je jonnMa mantanouna (Eu, Yb/Er, Yb/Ho, Yb/Tm) y mumy
noOWjaa IMITOKCOBUX W aHTHIITOKCOBUX MarepHjaia KOju HMajy MpPHUMEHY Y MOJEPHUM
OnTOeNeKTpoHCKUM ypehajuma. [IpoMeHOM KOHIEHTpaluje JomaHaTa y KOAONMpPaHUM CHUCTEMHMa
Moryhe je Mematu 00jy EMUCHOHOT CIIEKTpa U Y/Ie0 JoMaHaTa y oapel)eHrM KaTjoHCKUM MOJIokKajuMa
(C, m S¢), mMOK je KOHTPOJIOM CTPYKType Ha HAHO HHUBOY Moryhe MemaTH Tpajame ojapelheHor
CBETJIOCHOT OJ3MBa. VCHUTHBamEM ONTHYKMX CBOjCTaBa HEKHX OJl CHMHTETHCAaHHX MaTepHjaja Ha
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HUCKHM TeMIleparypama TO0Ka3aHO je 10 NpPBU YT Jla C€ OHU MOTY KOPUCTHTH y JIyMHUHCELEHTHO]
TepMoMeTpuju. Tako je y pamy 3 u KoH(pepeHmHjckuMm caommremuma 23 u 29 jnedunucana
ONTHUMaJHa KOHLEHTpauuja eyponujyma (5%), mpu K0joj He J0a3u 10 KOHLEHTPALUOHOT ralemha u
cerperanmje, a koja oGe3Gehyje moGossmano "D, Bpeme momyxkuBota o 1.4-1.5 ms. YTuuaj
NpUCyCTBa TaJoiMHUjymMa y wmatpuid Y,O; Ha Jajby HMHTeH3U(UKANMj)y JTyMUHECLEHIE joHa
eypornujyma nipaheH je y paay 22, kajia je oka3aHo Jia ce CyIepropHa TyMHHeCIeHIInja 00e30ehyje
caapxxajeM ragonmuaujyma on 0.25 %, HakoH yera oHa ciabu 300r mojaBe kyOHe (aze ca fcc
ypeheweMm. Cymnporao Gd,Os, koju mako rpaau 4Bpcre pactBope ca Y,0s;, momaBame cpebpa y
npouecy cunrese Y,05: Eu’ y3 npasumHo Boljeme mpomeca peakiuosor pacnpiusama (750°C - Ar)
JIOBOJM JI0 HACTajara XMOPHIHUX KOMIo3uTHHX yectria Ag/Y,05:Eu’" (9%) noceGue HameHe, pax
58. IlpahemeMm edekta mpoMeHe ogHOCa KojaomaHara urepoujyma u epoujyma (Yb/Er = 2,5,10) y
pagoBuma 14, 15 u 17, kao u KoHdepeHuujckuM caonmremuma 48, 55 u 70 nedunucanu cy
yaenu paznmmuntux (eHomeHna npenoca eHepruje (ET, ESA u APTE) koju nmajy mompuHOC jacHO
neUHUCAaHUM CIIEKTPATHUM TIpeiia3uMa y ITUTaBOM [2H9/2—>4115/2, 407-420 nm], 3eiacHOM [2H11/2,
*S3,—15n, 510590 nm] U IPBEHOM [4F9/2—>4I]5/2, 640-720 nm] menmy emmucuoHor cmekrpa. C
003UpOM J1a OBH MaTepHjai UMajy HajUHTCH3UBHUjU OJ3UB Y 3€JICHOM JIENy CIIEKTPa, U3BPLICHA CY
onromapajyha Mepema BpeMeHa KHBOTAa HUXOBe emucHje v QyHkmuju temmeparype (10-300 K).
Hajayxe Bpeme xuBora o1 550 ms yTBphieHO je 3a jenumeme cactaBa Yo7YbgoErgoOs 3a
MaTepHjaji JaTor cacTaBa JoAaTHO je y paay 20 1o npBu MyT UCIIMTHUBAHA U TEPMHUUYKA CEH3UTUBHOCT
Marepujara npumernoM FIR (fluorence-intensity-ratio) Merome, kaga Cy YTBpleHEe HUMIIPECHBHE
Bpeanoctn ox 0.355 K (upBena/mnasa) u 2.3 K (3enena/mnasa). Ose Bpeasocty cy u 10 100 myta
Behe on yTBphenux y cnmyaum okecuanuM cuctemuma (Gd,0;, AlL,O;, ZnO...) u ykasyjy Aa ce OBH
MaTepHjajad MOTY KOPUCTUTH Kao CEH30pHu y TepMomerpuju. Ha cnnyan HaunH, y pagoBuma 8 u 11,
Ka0 u KoH(epeHUHjcKUM caommuTerbuma 50 um 54 mokaszaHo je ga je moryhe cuHTeTHCATH H
HearjoMepucaHe chepudyHe uYecTHie cactaBa Y|gyYbg1H0002Os3 U Yig9YboTmgpO; Ko KOjUX je
MMOCTUTHYTO TIpe(hepeHTHO CMeNITamke JomaHata y monoxaj C,, unMe je o0e30eleHa BHCOKa CjajHOCT
u mHTemsuTeT 3exene (‘Fi, °S,—’l, Ho'"), ommocwo, mmase ('Gy— Hg, Tm®") emucuje y mmpoj
TemmepaTypHoj obnactu (ox 10-300 K) kao u makcumanHa cemsutuBHOCT o 0.097 K' 3a  ycko
nedunucane npenase ls3¢/177, jona xoamujyma.

Jedunucame mapaMeTapa mpomeca KOHTPOJIMCAHE CHHTE3€ ONTHYKH  AKTHBHHX
HAaHOCTPYKTypHUX uecTuna 1D mopdonoruje y HaBenenuMm cucremuma Y,0s, Y,03-Gd,03 u Y,0;-
AlL,O; (nomupanum Eu, Ce, Yb/Er, Yb/Ho nnu Yb/Tm) npu moBHIIEHOM MPUTUCKY W TeMIEpaTypu
(xuapo/conBo-TepMaNiHa METOJa) MpHKa3aHO je pagoBuma 5 u 13, kao M KoH(pepeHUIHjCKUM
caommremuma 21, 30, 36, 56 u 60. Mako je chepuuna mMopdoiioTHja U Najbe HajIOKEIbHHMja TIPH
W3paay Pa3InuUTHX AUCIeja, JOOHjarke ONTUYKH aKTUBHHUX YecThIla y GopMu xHuia, Tpaka, Gpoimja 1
ocramux 1D ¢opmu je nmanac on ce Beher 3Hauaja, jep ce Ha OBaj HAYMH MOCTHXKE MOPACT OJHOCA
MIOBPIIMHE TIpeMa 3allpeMUHH MaTeprjaja a caMHM THM W MOAM(HUKAIMja WHACKca pedpakxitije.
Haume, ynopenHom aHanmm3oM onTHuke akTUBHOCTH dectuiia 3D u 1D mopdonoruje mokazana cy
3HauajHo Beha BpeMeHa JKHMBOTa CBETJIIOCHOT oOn3MBa Koja dyectuna 1D mopdomoruje ycnen
CMamHBamka yTHIaja MYJITHPOHOHCKE pellakcaldje ¥ TOBpPAaTHOT TpaHcdepa eHepruje.
PenpesenratuBHa Bpemena ox 1.6 Ms u 57 us (SDO Hu 5D1), 0.20 u 0.46 ms (4F9/2—>4115/2), 0.55 ms
(4F9/2—>4115/2) n 0.88 wms (4F9/2—>4115/2), U3MEpEHa Cy KOJ HaHOXHUIa cacCTaBa (Y0.75Gd0,25)203:Eu3+,
Y1.89YDbo.10Er0.0103, Y1.04Ybo.0sEr.0103 1 Y1.97Ybg 02Er0,0103 pecniekrusHo.

CunHre3a XxuOpuAHUX Marepujana Ha 0a3d TUTaHWjyM JAMOKCHIA KOJjU C€ OJUINKY]Y
moOOJBIIAHOM aTlCOPMIIMjOM BHWIJBHBE CBETJIIOCTH ONKCaHa je y pagoBuma 9, 16, xao u
KOH(epeHIHjCKUM caonmmTemnuma 42, 46, 49, 51 u 61. OBuM HcTpaxuBamuMa Cy AehUHHCAHH
YCKH HMHTEpBalIM IapaMeTapa PeakLMOHOT paclpliiBama KOju TOBOJAE N0 HacTajama chepruyHHx
gyectuna TiO, cyOMHMKpDOHCKE BEIMYHMHE, KOHTPOJIMCAaHE CyO-CTpYKType, (a3Hor cacraBa (aHaras,
TiOx(B) m pytnin) m mpomemeHe eHepruje 3abpameHe 3oHe (ca 3.2 Ha 1.77 eV) koje Mory Hahu
npuMeny y conapauM henujama. KoHTponom Temmeparype u BpeMeHa 3ajpiKaBama Kalu-uyecTUule y
peaKknroHoj 30HM, Kao W u300poM Jurania 3a mMoaudukauujy nopmmHe TiO, wectuna, Moryhe je
TEHEPUCTH XHUOPHIHE YECTHIIC Ca jaCHOM XHjepapXHjCKOM CTPYKTYypOM Koja 3ampkaBa (heHOMEHE
JTMPEKTHOT NPEHOCA HACTeKTPUCAba - 10 Ta/la NeUHUCAHUX UCKJBYYHBO Y KOJOHIHHM CHCTEMHMA.
dopmMupame KOMIUIEKCAa U AUPEKTaH TpaHcdep HaeJeKTpHucama moTBpheH je y cucremuma TiO,-
ackopOmHcka kucenuHa, TiO,-momamuH, TiO,-karexon, TiO,-2,3 muxuppokcuHadranen u TiO,-
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aHTpapoOuH. Y yectnnama aHarasa seaunurne 400 HM, CHHTETHCAHUM Ha Temreparypama 1o 300 °C,
3a]pKaHa je BeJIMYMHA MPUMapHHUX 3pHa ucrmox 20 HM, INTO JOBOAM A0 NMPOMEHE KOOpIMHALHUje
TUTAHHjyMCKHX jOHA ca 6 Ha 5, Te OKTaenapcko ypeheme npenasu y KBapaTHy MUpaMuy.

30upHU MpHKa3 OCTBAPEHUX pe3yiTaTa u3 o0NacTH CHHTE3€ ONTHYKM aKTHMBHUX MaTepHjaia
METO/IOM PEaKIHOHOT pachpiinBama (spray pyrolysis) aat je y mperiennuMm pagoBuma 18 u 65 mox
je y panoBuma 13, kao u koH(epeHINjCKUM caommTeluMa 55, 62 nata anannsa npoiieca mpeHoca
Mace M TOIUIOTe, HyKJIealuje, arJioMepalnyje M Cerperanuje y Kamu-4eCTHUIIM TOKOM XETepOreHe
peakimje rac-TeyHO-UBpPCTO Y OBOM Ipoliecy cuHTe3e. [IperneqHu nprka3 Haj3HAuYajHUjUX pe3yTara
MOCTUTHYTHX Y OBOj 00JIaCTH JaT je U y BUAY KOH(epeHUHjCKHX caonTema 59, 64.

VY paay 19, kao u koHdepeHIHjcKUM caonmmTeluMa 67 u 68 nar je mpukas MOCTUTHYTHX
pe3yaTara XuIpoTepMaIHOT TpeTMaHa bpa3uickux MuHepana pyTwia U wiMeHura. Hanme, mo npsu
OyT je MOKa3aHo Ja je KOMOMHAIMjOM Mpolleca MeXaHWYKe aKTHUBAlWje W XHIPOTEPMaJHEe CHHTE3e
Mmoryhe nupexTHO noOujame 1D HaHOUYecTHIIA ca ClI0jeBUTOM CTPyKTypoM Ha 6azu TiO,. KonTpomy
mopdororuje (HaHO-TyOe, *kuie, Tpake, omauje) n xemujckor cacrasa (Nay.,H,Ti, Fe,O4nH,O n
Na, H,Ti,Zr,O4snH,0) y oBuM cuctemuma Moryhe je mocTuhu jeJHOCTaBHOM KOMOMHAIM]OM
MEXaHUYKe akTHBalMje pyaa (60 MWUH) W TeMIepaTypHO-BPEMEHCKOI DPEXHUMa XHIPOTEPMAaIHOT
tpermana (100-190 °C, 5-140 caru). MoryhHocT (yHKIMOHAIM3AIMjE CHHTETHCAHMX HAHOTY0a
CHJIAHOM U CHHTE3a HAHOKOMITOTHTA HAJJIOH — cuiiaH - Ti0, ucuTHBaHa je y pany 57.

Pax 10 ce onmHocM Ha TpUMEHY COPHUCTHIMPAaHUX TEXHMKA aHalk3e IoJaTaKa
pPEHATEHOCTPYKTYpHE aHamu3e (mporpam Topas 4.2) pa3nuuuTuX TIHHA y 0mabupy mapamerapa o1
3HaYaja 3a CTATHCTHYKY aHAIM3y KOja MMa 3a IMJb ONTHMH3AIMjy Mpoleca MPOU3BOIBE ONeKa y
WHIYCTPHjH.

KBAJIMTATUBHA OIIEHA HAYYHOT' AOITPUHOCA KAHAUJIATA

1. Iloxazamemu ycnexay Hay4Hom paoy:

Jlp JIunuja Manunh je oxpxkana mpenaame 1o mosuy Ha The 3™ International Conference
on the Physics of Optical materials and Devices, 3" — 6™ Sept. 2012, Belgrade, Serbia (mpuor 1).

UnaH je HAyYyHOT W OpraHM3alMOHOT on0opa MelyHaponHe HaydHe KOH(pEpeHIHje KOjy
opraamusyje Cprcko Kepamuuko JpymrTBo. YpeaHuK je KibHra arncrpakara ca OBUX KOHGEpeHIja 3a
2012 u 2013. rox (mpwuor 2).

IMpencenuuk je Ceknuje 3a HanocTpykTypHy Kepamuky CpIICKOT KEpaMHYKOT APYIITBA
(mpwmitor 2).

Unan je ypehuBaukor ombopa Mmehynapomnor uacommca The Scientific World Journal:
Material Science, http://www.hindawi.com/journals/tswj/editors/materials.science/, xao u

nomaher wacomuca bakap, http://www.irmbor.co.rs/index.php/en/publishing/journal-copper
(mpunosu 3 u 4).

Unan je Komucuje 3a HanorexHonoruje MucTutyTa 32 Crannapausanujy Cpouje (mpuior 5).
Cexkperap je Hayunor Beha MuctutyTa Texanukux Hayka CAHY (mpunor 6).

PenensenT je Bemukor Opoja pamoBa o0jaBibeHHMX Yy yacomucuma Journal of Nanoparticle
Research, Optical Materials, Journal of Material Chemistry, Material Research Bulletin, Journal of
European Ceramic Society, Material Chemistry and Physics, Journal of Alloys and Compounds,
Applied Surface Science, Ceramic International, Physica Scripta, Journal of Electroceramics,
Physica C, Journal of Materials Processing Technology, The Scientific World Journal, baxap u
Texnuxka.
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2. Awnzaxcosanocm y pazeojy ycnoea 3a Hayunu pao, oopazoearvy u popmuparyy
HaAyuHUX Kaopoea:

Hocapammu pan np Jluawje Manunh Tudye ce 00J7acTH  KOHTPOJUCAHE CHHTE3C W
KapaKkTepHu3allje HAaHOCTPYKTYpHHX MaTepHjajia, IPeTe:KHO okcuiaa, y cucremuma ZnO-MeO (Me:
Cr, Bi, Pt, Ru), SnO,, TiO,, Y,0;:RE (RE: Eu, Gd, Yb, Er, Tm, Ho), Gd,0;:Eu, Y,0-Al,05, NaYF,,
Nay..H,Ti,05,+1n1H,0, NiMn,O4, cynepnpoBoaHuka, MylITH(EpPOUKa U HAHOKOMIIO3UTA. Y OKBUPY
Tora moceOHO Tpeba mctahm kopumiheme HOBOpa3BHjEHHX COPTBEPCKHX MakeTa 3a crenupuiHe
TeXHHKe Kapakrepusanuje HaHomarepujana (Topas — XRPD wu Digital imaging - TEM/
HRTEM/SAED) kojuMma je KaHAMIAT OBJIAJa0 TOKOM CBOT IIOCTIOKTOPCKOT YcCaBplllaBama Yy
WHOCTPAHCTBY M KOje je UMIIEMEHTHPAO M YYWHHO JOCTYITHUM HCTPa)KHBAa4MMa Y HAIIO] 3eMJBH
yuMe je omoryheHo 0oJjbe pa3yMeBame IMPOMEHa CTPYKType ycied yBolhema JomaHaTa y KpUCTAIHY
peIeTKy OCHOBHOT MaTepwjayia. Pe3yiTatm WEeHMX HCTpaKHWBamkba 3HAYajHH Cy Kako 3a pa3Boj
WHOBAaTUBHUX PENPOAYLIHOMIHUX METOJa CHHTE3e¢ HaHomarepHjayia nedunucanux (opmu (chepe,
TyOe, mranuhu, xuie), Tako U 3a (YHIAMEHTAIHO pa3yMeBame IMpolLeca KOju ce [elaBajy y
yectuama 4vja je BenmmumHa wucron 100 HaHomerapa, o ueMy roBopu u 46 myOnmkanmja y
mehyrapomauM dacommcuMa (kareropuja pagoBa M20 rpyme A+b) m 2 mareHTa peayiM3oBaHa Ha
MehyHapoaHoM HUBOY (kateropuja M91, rpyma A).

VY okBHpY 3a7aTaka KOjuMa je KaHIUJATKUba PYKOBOIHIIA WITH j¢ Ha hHMa OHJla aHTa)KOBaHA
o1 n3bopa y 3Bamke BUINM HAYYHW CapaJHHUK ypaleHa je jeqHa Marmcrapcka Te3a W TPU JTOKTOPCKE
JUcepTaluje. 3ajelHnUKe myOuKaluje ¥ 3aXBajHUIle ayTopa, kKao u ymeuhe y Komucujama 3a jaBHy
o0paHy Te3a CBe0Ye O leHOM KOHKPETHOM JIOMPUHOCY MPOYYaBaHUM TEMaMa.

JlokTopcke mucepranmje:

1. Antonio Mario Leal Costa, Sintese, Controle Morfologico e Characterizacao de
Titanatos Nanoestruturados Produzidos a partir de Areeia Ilmenitica. Rio de Janeiro, 2013.
122p. Dissertagdo de de Doutorado de Engenharia de Materiais, Pontificia Universidade Catolica do
Rio de Janeiro.

Hp Junuja Manuuh je TokoMm cBor 6opaBka Ha Pontificia Universidade Catolica do Rio de
Janeiro akTHBHO y4ecTBOBana y aAeUHHUCAY TEMe, EKIIEPUMEHTAIHOM paay U KOMUCHjU 33 0JI0paHy
nmokTopcke Te3e Antonia Maria Leal Coste (iprtor 7).

2. Vesna M. Lojpur, Sinteza i svojstva izvora svetlosti na bazi itrijum-oksida dopiranih
jonima retkih zemalja, Tehnolosko metalurski fakultet, Univerzitet u Beogradu, 2013.

Y okBupy mpojekara MunmcTapcTBa 3a 3a HaykKy PemyOmmke CpOuje Ha KojuMa je
anraxxoBana ox 2011.rogune np Jlunuja Manuuh je akTHBHO ydYecTBOBajia U CYIITHHCKH IoMarasia
cBojoj Mmahoj capamuunu Becunm Jlojmyp y caBnajaBamy CBakOJHEBHHX pPaTHHX 3a]aTaka,
EKCIIEPUMEHTATHOM pPaay M aHalu3W NOOWjeHUX pe3ysiTaTa TOKOM H3pajie Te3e, O YeMy CBEIOYH
3aXBAJIHAIIA ayTOpa, Ka0 W BEIMKH OpOj 3ajeqHUYKUX ITyOJIMKaruja y MeljyHapoIHHUM dYacomucuMma
kareropuje M20 (nputor 8, panou 8, 9, 13-15, 17 u 20 u3 rpyne b).

3. Slavica Savi¢, Doprinos analizi strukturnih, elektri¢énih i opti¢kih svojstava
debeloslojnih NTC termistora. Fakultet tehnickih nauka, Univerzitet Novi Sad, 2009.

Y okBupy npojekara MuHHCcTapcTBa 3a 3a HayKy Penyonuke Cpouje, Mmp CnaBuiia Casuhi je
HoBeMOpa 2009 onOpaHuia AOKTOPCKY Te3y Koja calIpKH JETajbHy aHaIM3y MHUKPOCTPYKTYPHHX
kapakrepuctuka HTL[ HanompaxoBa 1 koHconuaoBaHux (Gopmu ypaheny y capaamu ca np Jluaujom
Manuuh 0 yeMy CBeOYH 3aXBAJHHIIA ayTOpa, 3ajeTHHYKA ITyOIrKamnuja y MehyHapoJHOM 9acoIucy
kateropuje M21 (pan 4 u3 rpyne b) W wiaHCTBO y KOMHCHjU 3a OLEHY M OAOpaHy AOKTOPCKE
mucepranmje (mpuior 9).

Marucrapcka Tte3a:

1. Ponton Patricia, Funcionalizacio de nanotubos de titanato e sua aplicacio como
reforco de nanocompésitos de matriz nailon-11. Rio de Janeiro, 2013. 122p. Dissertacdo de
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Mestrado - Departamento de Engenharia de Materiais, Pontificia Universidade Catolica do Rio de
Janeiro

Hp Jluaunja Manuuh je Tokom cBor 6opaBka Ha Pontificia Universidade Catolica do Rio de
Janeiro akTMBHO yuecTBOBaNia y JeUHHUCAKY TeME M EKCIIEPUMEHTAIIHOM pajy MacTep CTyIeHTa
Patricie Isabel Ponton Bravo (mpusor 10, 3axBayiHuIa; caoninTemke Ha KOHpepeHuju 6p.57) .

Hp Jlumuja Manumnh je unmaH HaydHOr WM OpraHU3aIMOHOT onxOopa MelhyHapoaHe HaydHE
koH(pepeHnrje kojy opraam3yje Cprncko Kepammuako [IpymTBo. JemaH je ox mporpam KOOpAMHATOPa
KOH(epeHIje U YPeIHUK je KIbUTa ancrpakara ca oBux koHpepennuja 3a 2012 u 2013. rog (mpuior
2, bubnuorpagwuja rpyna b: M36, ISBN 978-86-915627-0-0 u ISBN 978-86-915627-1-7)

Hp Jlugmja Manuuh je koopauHaTop mporpama MehyrapomHe HaydHe capanme AehruHUCaAHEe
YroBopoMm o capanmu y obnactu Kyirype, oOpasoBamwa u Hayke um3mely Faculdades Catolicas —
Pontificia Universidade Catiolica do Rio de Janeiro (bpasun) u MactutyTa Texanukux Hayka CAHY
(Cpbwuja) 3a obmact Hayke o marepujanuma of 20.06.2008.ronuxe. OBa capaima je 3armoyeTa HaKOH
MPBOT TIOCTIOKTOPCKOT ycaBpmiaBama np Jluamje Mamumh Ha Departamento de Engenharia de
Materiais (Pontificia Universidade Catiolica do Rio de Janeiro) TokoMm kojer je oHa HEIBOCMHUCICHO
MoKa3aja BEJMKH CTENEH CTPYYHOCTH M CAMOCTAJIHOCTH Y TOCTaBJbalhy HOBUX IMOCTAyIaKa CUHTE3e
HaHoMmatepujana y naboparopuju DEM-PUC (mpuior 11).

3. Opeanuszayuja nayunocz paoa:

Hp Jlumuja Manuuh je ox 3amociema y MacTHTYTY TexHnuknx Hayka CAHY ydectBoBana
Ha MpoOjeKTHMa Koje je QuHaHcupano MwuHucTapcTBO 3a Hayky PemyOmmke Cpo6uje: 02E12 —
[Iporuno3a cBojcTaBa MaTepHjajia ca TJIEIUINTa TpUjale CHUHTE3a-CTPyKTypa-cBojcTBa (1996-2001),
1832 — CunTe3a ¢GyHKIMOHAIHUX MaTepHjajia ca TIeIuINTa TeTpaje "CHHTe3a—CTPYKTypa-CBOjCTBa-
mpumena" (2002-2005), 142010 — CwuHre3a, KapakTepu3aldja ¥ aKTHBHOCT OPTaHCKAX |
KOpAMHAIIMOHHUX jelIWbeha W BUXoBa NpuMeHa y (6uo) HanotexHomoruju (2006-2010), xao u
UCTPaKMBAYKO-Pa3BOJHOM IIPOjEKTy W3 [OMEHa CHHTE3€ M KapakTepuzaluje (yHKIMOHATHUX
Marepujana, koju je ¢unancupana Hapomgna 6anka Cpbuje- 3aBoxa 3a m3paay HOBYAHHIIA U KOBAHOT
HoBIa, Tomuuaep ox 2011-2013 (Cunresa ,,ANTI-STOKES-UPCONVERTER-FOSFORNIH (UCP)-
MaTepHjajia y alulKalijaMa CUTYPHOCHE IITaMIIe).

Taxohe, yuectoBana je y NEDO MelynapogHoMm 3ajeJHIYKOM HCTPAXKUBAYKOM IPOjEKTy
“Interface control at high temperature”, koju je y nepuoay 2001-2003. ¢puHaHcupana janaHcka Biaja
1 aKTHUBHO ce 0aBWIJIa HCTpaKMBambHMa y OKBHPY MoAnpojekra ,, Wettability of solid by liquid at high
temperatures* xojuMm je pykoBowia ap Onueepa MunonieBuh.

VYuectBoBama je y COST akmmju 539 "Electroceramics from Nanopowders Produced by
Innovative Methods - ELENA", y nepuoay 2005-2009.r, HakoH 4era je HacTaBUJa aKTUBHY Capajiiby
ca kojerama u3 MHCTUTYTa 32 MyJITUAMCUUIUIMHAPHA UCTpakuBama aHraxxoBanux Ha COST aknuju
MP0904 ,,Single and multiphase ferroics and multiferroics with restricted geometries (SIMUFER),
koja je 3amodena 2010. u Tpaje no 2014. roaune (pagosu 2, 6 u 12).

Tokom 2005.ronuHe Omila je aHra>koBaHa Ha IporpaMy OmnatepaiiHe capaime ca Hemaukom:
Ultraschallspruhsynthese von katalytisch wirksamen Nanopartikeln aus Cu and Pt/ZnO kojum je
pykoBoamia ap Onuepa MumomreBuh.

Hp Jluauja Manuuh je TpeHyTHO aHrakxoBaHa Ha NpojeKTHMa MUHHCTapcTBa HpPOCBETE,
HayKe M TEXHOJOIIKOT pa3Boja PemyOmmke CpOuje 3a 001acT OCHOBHHX HCTpPaXKHBama — XeMHja
(172035: PamumoHanHu aW3ajH M CHHTE3a OHWOJOIIKM AKTUBHHUX M KOOPAWHAIIMOHUX jeAWEHCHha H
(YHKIMOHANHUX Marepujana, peneBaHTHUX Yy (0mo) HaHOTexHomormju™“) W UHTerpucanmx
WHTEPAUCUMIUIMHAPHUX HUcTpakuBama (45020: Marepujanu peaykoBaHe IHUMEH3MOHAIHOCTH 3a
e(uKacHy arcOpIIIHjy CBETIIOCTA U KOHBEP3HUjy CHEpTHje).

Koopaunarop je capaame y o0nactu pa3soja u npuMeHe ypehaja 3a aromusaiujy y nporecy
CHHTE3€ HAHOCTPYKTYPHHX TpaxoBa AePHHUCAHOT YTOBOPOM O MOCIOBHO-TEXHHYKO] Capabu
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namehy Ilpusme nm.0.0. — KparyjeBan u Uucturyta Texunukux Hayka CAHY (mpuior 12, yrosop
o0p.431-1 om 31.10.2012) y okBupy Kkoje cy ma0 cama jgoOujeHa j1Ba ypehaja 3a cuHTE3y
HaHOCTPYKTYpPHUX paxoBa peaxijama y aepocoiry - spray pyrolysis
(http://www.itn.sanu.ac.rs/novosti0713.html, http://www.itn.sanu.ac.rs/novosti0611b.html).

Takohe, koopauHATOp je Mporpama MeljyHapoIHe HaydHE capaame nerHrcaHe YTOBOPOM O
capanmu y obnactu KyaType, obOpasoBama u Hayke usMel)y Faculdades Catolicas — Pontificia
Universidade Catiolica do Rio de Janeiro (bpasun) u Uacturyra Texanukux Hayka CAHY (Cpbuja)
3a obmact Hayke o marepujanuma ox 20.06.2008.roguue. OBa capaama je 3amodeTa HAKOH MPBOT
MIOCTOKTOPCKOT ycaBpiiasamwa Ap Jluauje Manuuh, kazna je kao crunesaucta MuHUCTapCcTBa HAyKe U
3alITUTE KUBOTHE CpeAnHe oanyka Opoj 451-03-0911/2006-02) 6una anraxosana Ha DCMM-PUC.
Vcka3uBame BEIMKOT CTENEHAa CTPYYHOCTH M CaMOCTATHOCTH y OpraHU3alMjyd U U3BOhEmY Hay4dHOT
pana pe3yintrupao je GopMupameM HOBHX IOCTyTaKa 3a CHHTE3y HaHOMaTepujaia Hajmpe Ha DCMM-
PUC (mpunor 13), a 3atum u y UTH CAHY, uume je IOCTHTHYTa KOHTUHYQJIHOCT y aKTYEJIHUM
UCTpaXMBambHUMa Koja JaHac yKJbydyjy u Mial)e ucTpakuBaue U3 HaBeACHUX MHCTUTYLHWja. KBamurer
HCTpaXXHBama KOja Cy OCTBapeHa OBOM CapaamkOM IMOTBpHEH je MaTeHTHMa W IyOJIuKamujaM y
BHUCOKOPEHOMHUPAHHUM YacOITUCHMA.

Hp JIuguja Manuuh je unan Komucuje 3a Hanorexnonoruje MactutyTa 3a Crannapausanujy
Cpbuje u cexperap Hayunor Beha Mucturyra Texanukux Hayka CAHY (mpunosu 5 u 6).

4. Keanumem nayunux pezyimama:

U3 perassHO wm3HeTtor mperiena pana ap Jluamje Manuwmh, jacHO ce BuAM 3HaudajHa
MYJITHAACIHIIINHAPHA aKTHBHOCT Y HAYUYHO-HCTPAKUBAYKOM pany. To moTBphyjy ¥ OpojHH HAYIHH
panoBu 00jaBJbeHH HAKOH HEHOT MPETXOJHOT U300pa y 3Bame, U TO: Y BPXYHCKUM MelyHapogHUM
yaconucuma 16 pagosa (IF: 36.16), y ucrakaytum mehynapoanum gaconucuma 1 pan (IF: 1.65), y
MehyHaponauM daconucuma 4 pagosa (IF: 2.458), y Bonehem vaconucy HalmoHaHOT 3Havaja 1 pan
U y YacONKCy HaIMOHAIHOT 3Haudaja 1 pan. Takole je 3Hayajan u Opoj caomirema Ha AoMahuM u
mehynaponHuMm ckynoBuma (yYKynmHo 48 caommtema). CBH pagoBu MyOJMKOBaHM HAKOH M300pa y
NPEeTXONHO 3Bamkbe KaHOUIATKHEba je OCTBapWwia y3 Ipey3uMame 3HadyajHEe OATOBOPHOCTH H
CaMOCTaJHOCTU Yy HAy4YHO-UCTPaKMBA4KOM paay lajyhum BaxaH AONPUHOC, KAKO IUIAHUPAEHEM H
n3BohemeM caMuX eKClIepuMeHaTa, TaKo M aHaJM30M JOOWjeHHX pe3ynraTa, ITUCKYCHjH U MUCalky
pamoBa (uenux wim aenosa). Hakon nzbopa y 3Bame BUIIM Hay4YHH capaiaHuk Ap Jluawja Manuuh je
Ouna:

1. mpBu ayrop Ha:
- YeTHpH pajay BpXyHCKHM MelyHapomuum daconucuma (M21)
2. JApyTH WIH ayTop 3a KOPECHOACHIH]Y Ha:
- IeT pajoBa y BpXyHckuM Mmel)yHapoaHuM vacorucuma (M21)
- 7aBa pajaay yacomucy MehyHapomHor 3Ha4aja (M23)
3. koayrop (ITOJjeIHAKH YI€0 CBUX KOAyTOpa) je Ha:
- celaM pajJoBa y BpXyHCKUM Mel)yHapoaHum yaconucuma (M21)
- jemHOM paay y UCTaKHyTOM 4dacomucy MehyrapomaHor 3Hauaja (M22)
- jemHOM pany y yacomucy mehyrapomnor 3Hadaja (M23)

HbeHo KoHTHHYanHO ycaBplIaBame IONPUHENIO je Ia’beM pPa3Bojy HAy4YHHX KaJpoBa U
YCIICIIHHUjO] pealn3alyji HayYHUX HUCTPaXKMBamba KaKo y HAIOj 3€MJbH TaKO M y WHOCTpaHCTBY. Jp
Jlunuja Manuuh je koayTop 1Ba MaTeHTa pealn30BaHUX Ha MeyHapOIHOM HUBOY, a Oa3upaHHX Ha
MOCTHUTHyhMMa OCTBapeHHM TOKOM HHEHHX IOCT-TOKTOPCKHX CTymuja. Bemwkn Opoj myOnmkaryja
npahen je u BenukuM Opojem nutata (Web of Science: 277 uurara ykymHo, on dera 203 6e3
ayromurara; Scopus: 346 mmrara ykymHo). CBM pagoBW KaHIUAATa Cy IO3UTHBHO I[UTHPaHM.
AKTyeTHOCT OCTBapeHHX ITyOJIMKaInMja HajOoJke IpHuKa3yje rpaduk Opoja mUTaTa y OMHOCY Ha TOIUHY
nyOIvKanyje pamoBa JatoM y npwiory 14, Koju caipXW W JIMCTY LUTara. BpemHocT uHIEKca
nutupasocty h je 9.

25


http://www.itn.sanu.ac.rs/novosti0713.html
http://www.itn.sanu.ac.rs/novosti0611b.html

Mununeme 1 npeaIor KoMucuje

Ap Jlunnja Manuuh, BUIIKM HayYHH CapajiHKK, je TOCTUIHYTHM HAy4HHM pe3y/ITaTHMa TOKOM
CBOje 0CaMHAECTOTO/IMIIE KapHjepe HeBOCMUCIIEHO N0Ka3ala [a je abMpMHCAHN HayuHH PaJHHK,
KOJH je CBOja HCTpaKMBaka MPEBACXOHO MOCBETHO 06JIACTH CaBpeMEHHX MaTepujana. U3 meTabHo
M3HETOT MpEryie/ia HhEeHOr Pajia jacHa je MyNTHANCLMIUIMHAPHOCT NPUCTYNa pellaBaky mpobieMa
ocTBapuBamy 3amataka. OGjauna je mpeko 150 GuGnuorpadckux jenvHuua, o yera 65 HayyHHX
panosa y melyyHaponHum 1 fomaliuM yacomucuma, 3a Koje je o caja, npema Gasu Web of Science,
uuTHpaHocT npeko 200. YuecTBoBana je y MCTpaKMBayKMM THMMOBMMA KAaKO HALMOHAHHX TaKO M
MHTEPHALMOHAJIHUX HAYYHHX. Mpojekata. Y3 TeMeJbaH M OJrOBOPaH HAYYHOMCTPAKMBAUYKH pa,
MHULMpaNa je W MOKPEeHy/Ja HOBE aKTHBHOCTM M yBela HOBE METOJe y OONAacTH CHHTE3e W
KapakTepusaluje HAHOCTPYKTYpHMX Matepujaia. [lopex Tora, 6una je KOOPAHHATOP MHOTHX
TEMaTCKMX LeHHA W3 00/aCTH CHHTe3€ CaBPeMEeHHX MaTepHjaja, kKao M WiaH OpPraHH3aldOHOT HIIH
Hay4Hor onbopa nomahux ¥ MeljyHapoaHHX CKyNoBa.

Ap JInnuja Manuuh je Hakon m36opa y mpeTxoaHo 3Bame MyGaukoBana 23 paza, o yera 16
pamosa (IF: 36,16) y BpxyHCKkMM MelyHapomHHUM uacomucuma, 1 pag (IF: 1,65) y ucrakHyTOM
mehyHaponHom wacomucy, 4 pama (IF: 2,458) y meljynapomHuM waconucuma, 1 pan y Boaehem
4acomnucy HalMOHAHOT 3Hayaja W | paj Uy 4acoNuCy HALMOHAIHOr 3Hauaja. Takohe, uMa 3Hauajau
6poj caomwrewa Ha gomahuM u MelyHapomHuM ckynmoBuMa (ykymHo 48), KOjUMa je 3HavajHoO
fonpuHena W apupmucana 06/acT CaBPEMEHHX HAaHOCTPYKTYPHHX MaTepujana. AKTHBHO je
YHECTBOBaJA y Pa3Bojy Hay4HUX KaJpoBa, O 4eMy CBefodYe GPOjHH pafoBH ca MialjuM Koserama, Kao
1 IbMXOBE MarucTapcke Te3e U JOKTOPCKe MCepTalikje Y KOjiMa je OHa MMaJjia 3Ha4ajaH JOMPHMHOC.

3060r cBera M3HETOT, Ka0 M YHH-CHHULIC A Cy UCIyHeHH CBH YCJIOBH MpeasuljeHn 3akoHOM 0
HAY4YHOUCTP@XMBAYKO] JENaTHOCTH M IIpaBHIIHHKOM O MOCTYNKY, HauyMHY BpEHOBaba U
KBAHTUTATUBHOM HCKa3WBalby HAayYHOMCTPKMBAUKMX pe3yiaTaTa HWcTpakuBaua, Komucuja ca
3a10BOJbCTBOM npefnaxe Hayunom Behy MHCTHTyTa 3a MyATHAMCUMIUIMHADHA WCTPAKHMBAHa
YuuBepsutera y Beorpany na soHece mpezsior ofutyke o u360py Y HAYUHO 3BaHe HAYYHU CAGEMHUK
3a kanauaara op JIuoujy Manuuh.

Beorpan, 11. pebpyap 2014.

Gl

ap Onusepa Munomesuh, HayYHH CABETHUK
MHcTuTyT TexHnukux Hayka, CAHY

ap Tarj aha CpehkoBuh, HayYHH CaBETHHK

WHCTHTYT 32 MyNTHAXCIUIUIAHAPHA UCTpaxKxuBamwa, ¥Yb

ap Mapua Becna Hukomnuh, Hayuny caBeTHHK
WHCTHTYT 332 MyNTHANCIUIUIAHAPHA UCTpaxkuBamwa, ¥Yb
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MHWHHUMAJIHM KBAHTUTATUBHU 3AXTEBU 3A CTULIABE

IMMOJEIVHAYHUX HAYUHHUX 3BABA

3a npapoaHo-MaTeMaTHYKe H MEHIHHCKE CTPYKe

HudeperiyjanHy ycnos
— oA npBor uzbopa y

ITotpebHo je na kanauaatr uma vajMame XX rnoexa, koju Tpeba xa

npunajajy ciesehum kareropujama

NIPETXO/HO 3BaLE 10 Heonxoaso OcTBapeto
n3bopa y 3Bame... XX = P
YkynHo 16
M10+M20+M31+M32+ 10
Hay4usu capaguuk M33+M4a1+M42 2.
MI11+M12+M21+M22+ 5
M23+M24 >
YKynsHo 48
M10+-M20+M31+M32+ 40
Bumu nay4unn M33+M41+M42+M51 >
capajiHHK M114+M124+M21+M22+M23+M24+ 28
M31+M32+M41+M42 >
YKynHo 65 1774
MI10+M20+M31+M32+M33+ 50 1495
Hayunu caBeTHHK M41+Ma2+M>51 2
MI1+MI12+M21+M22+ 35 143,5

M23+M24+M31+M32 >
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